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Editorial

Dear Participants,

Th e 20th International Congress of Nutrition (ICN) is organized under the auspi-
ces of the International Union of Nutritional Sciences (IUNS) by the Spanish Society 
of Nutrition (SEÑ). To organize the IUNS 20th lCN at these times of economic and 
fi nancial crisis has been a big challenge. Notwithstanding, at the same time it off ered 
us the unique opportunity to bridge the multidisciplinary areas of nutritional sciences, 
particularly basic and applied research activities all around the world. Furthermore, this 
Congress provided a broad platform to discuss experiences gathered at multinational 
and global levels in the fi elds of nutrition research, human nutritional requirements, 
role of nutrition in the promotion and prevention of chronic non-communicable disea-
ses and nutrition education, as well as in the composition of foods and the role of bioac-
tive food components on health and well-being at diff erent food cultures. Likewise, food 
safety and consumer protection and food production and environment sustainability 
are major aspects related to food science and nutrition worldwide that are approached. 
Th erefore, we planned a comprehensive congress under the theme” Joining Cultures 
through Nutrition” to convey nutrition and healthy lifestyles for everyone in a sustaina-
ble environment’. 

Being conscious of the broad range of professionals working in the diff erent fi elds of 
nutritional sciences, the 20th ICN features a ‘Track’ design of audience segmentation by 
grouping the related sub-themes and ensuring the inclusion of sessions from scientifi c 
knowledge to applications. Th e main tracks are:
1: Advances in Nutrition Research
2: Nutrition Th rough Life Course
3: Public Health Nutrition and Environment
4: Nutrition and Management of Diseases
5: Nutrients and Nutritional Assessment
6: Functional Foods and Bioactive Compounds
7: Food culture practices and Nutritional Education
8: Agriculture, Food Science and Safety

Th e scientifi c program comprises 6 plenary lectures, 32 special lectures, 4 debates, 90 
parallel symposia, 38 sponsored symposia and 16 Satellite Symposia. 

Th e response to the proposed scientifi c program was very encouraging. In addition 
to the invited lectures, we received about 3570 submissions, 96% of which have been ac-
cepted. 347 correspond to invited speeches for Paralleled Symposia (30% did not deliver 
any abstracts), 193 have been selected to be presented as Oral communications and 3223 
as e-posters. All submitted abstracts were peer-reviewed by at least two independent 
reviewers blinded to authors and institutions from the International and Local Scienti-
fi c Committees.   Th e number of entries in the list of abstract is higher than 17000. An 
eff ort has made to assure the involvement of speakers and participant from all conti-
nents and countries, including nutrition and food specialists in research, academia and 
industry as well as policy makers with a gender balance and applicability for all societies

In the present Supplement of Annals of Nutrition and Metabolism only the abstracts 
for Parallel Symposia, Oral Communications and Posters are published. In addition, the 
abstracts corresponding to the International NUTRIMENTHE Conference, which has 
been held as a Satellite event of the 20th ICN, are also published. Th e Plenary Lectures 
and Special Lectures will be published later on in full in a Supplement of Advances in 
Nutrition available on-line to all 20th ICN participants.



DISCLAIMER

AII abstracts have been printed as received and formatted for uniformity and the Or-
ganizing and Scientifi c committees cannot be claimed responsible of the contents and 
future applications  All views expressed during the scientifi c sessions at this Congress 
are those of the individual authors and do not necessarily refl ect the views of any of the 
Committees or any other individual member of these Committees or the views of any of 
the offi  cial organizing bodies. 

Th e 20th ICN wish to recognize and thank the importance of the participation of 
young investigators and nutrition professionals from developing countries. Travel 
grants, registration fee and accommodation for selected young investigators and other 
awardees were made possible by contribution from international agencies and founda-
tions and private sectors. A special fee rate for students and participants from low- and 
middle income countries was off ered to encourage their participation.

We would like to express our sincere appreciation to all participants and particularly 
to invited speakers and national and international experts and delegates whose contri-
butions, participation and interest make this congress a successful forum for sharing 
and exchanging knowledge in nutritional sciences for the benefi t of the whole world.

Prof. Angel Gil
Congress President and Chairman of the Organizing Committee 

Prof. J. Alfredo Martinez
President of the Scientifi c Committee
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T1 ADVANCES IN NUTRITION RESEARCH

NPS1-1 Early life nutrition intervention: Effects 
on long term health and function
EARLY NUTRITION PROGRAMMING OF ADULT 
HEALTH: OPPORTUNITIES FOR THE PREVENTION 
OF OBESITY AND ASSOCIATED DISORDERS
B. Koletzko
Division Metabolic and Nutritional Medicine, Dr. 
von Hauner Children’s Hospital, University of Mu-
nich Medical Centre- Klinikum d. University Mün-
chen, Muenchen, Germany

Child growth reflects health and nutrition. In addition to 
growth faltering, effects of excessive growth on child health get 
increased attention. Rapid weight gain in the first two years 
pre-dicts later obesity risk. Breastfeeding protects against rapid 
weight gain and may reduce obesity risk at school age by about 
20%, relative to early formula feeding. We followed the “Early 
Protein Hypothesis”, i.e. the lesser protein supply of breast 
milk is causative. In a mul-ticentre RCT, term infants were fed 
isoenergetic formulae with higher or lower protein during in-
fancy. Length was not affected but weight-for-length and BMI 
were lower at 24 months of age in the lower protein group and 
similar to a breastfed reference group. There was a per-sistent 
effect on lowering later BMI and a marked risk reduction for 
obesity up to early school age. Based on current evidence, the 
timing of starting complementary feeding at four or six months 
does not affect obesity risk, but there are indications for ad-
verse effects of high in-takes of energy, protein and sugar with 
complementary feeds. We conclude that breastfeed-ing has a 
modest protective effect against obesity. Infants not breastfed 
should get formulae with reduced protein contents. The use of 
cows’ milk (rich in protein) as a drink should be avoided du-
ring infancy.

Acknowledgments: Supported by the Commission of the 
European Community, Grant FP7/2007-13 (Early Nutrition 
Project); European Research Council, Grant 3226059; and 
German Federal Ministry of Education and Research. Abstract 
does not necessarily reflect views of the Commission and in no 
way anticipates the future policy in this area. 

Key words: Child growth, nutrition programming, obesity, 
breastfeeding, complementary feeding

THE SOUTHAMPTON WOMEN’S SURVEY: FROM 
EPIDEMIOLOGY TO INTERVENTIONS AND POLICY
K. Godfrey, H. Inskip, S. Robinson, C. Cooper
MRC Lifecourse Epidemiology Unit, University of 
Southampton, UK

Introduction: Observational mother-offspring cohort 
studies inform our understanding of early life influences on 
offspring health. Findings can inform the design of new inter-
vention studies. Observational studies can also lead directly to 
policy changes, but such changes need formal evaluation.

Methods: The Southampton Women’s Survey (SWS) is a 
longitudinal birth cohort with data collected on the mothers 
before conception. 12,583 women aged 20-34 years were as-
sessed when not pregnant; 3,159 were then followed through 
pregnancy and the children are followed-up.

Results: Maternal vitamin D insufficiency in pregnancy 
was associated with markers of impaired bone development 
and with greater adiposity in the children. Women’s educa-
tional attainment was strongly related to the quality of their 
diets before conception, which in turn predicted the quality 
of the diets of their infants and children. Variations in infant 
diet were related to body composition at the age of four years. 
Our findings have led to intervention studies. Firstly, we are 
conducting a randomised controlled trial of vitamin D supple-
mentation in pregnancy (MAVIDOS). Secondly, in relation to 
our diet quality findings, we are conducting a complex inter-
vention, in collaboration with local policy makers, in which 
staff working in centres for women and children in disadvanta-
ged areas are trained to engage in ‘healthy conversations’ with 
young women visiting the centres, to enable them to improve 
their diets and lifestyles (Southampton Initiative for Health). 
A school intervention to increase science and health literacy 
(LifeLab) has been developed and will be evaluated in a cluster 
randomised trial.

Conclusion: The SWS, a large mother-offspring observatio-
nal cohort study, has led to the development of interventions to 
improve health of women and their children. These are being 
evaluated to inform public health policy, locally, nationally, and 
internationally. 

Key words: Maternal nutrition, infant nutrition, vitamin D
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LONG-TERM EFFECTS OF EARLY LIFE MICRONU-
TRIENT INTERVENTIONS IN UNDERNOURISHED 
SETTINGS
P. Christian
Department of International Health, Johns Hopkins 
Bloomberg School of Public Health, Baltimore, USA

Fetal and postnatal nutritional environments are important 
predictors of later cardiometabolic and other functional outco-
mes. Micronutrient deficiencies in early life may have impor-
tant long term effects; plausible mechanisms and pathways of 
action have been derived from the existing animal and in vitro 
models. These relationships have been examined in settings 
where the burden of mcronutrient deficiencies is high and op-
portunities for follow-ups of birth cohorts and interventions 
exist. Studies that have examined the effects of prenatal micro-
nutrient intervention effects on outcomes of blood pressure, 
insulin resistance and obesity have found mixed results. For 
example, prenatal multiple micronutrient supplementation in 
randomized trials have found no effect (Mexico), decrease (Ne-
pal) or increase (Bangladesh) for the outcome of blood pres-
sure. In one trial in Nepal, prenatal folic acid supplementation 
resulted in reduced risk of microalbuminuria and metabolic 
syndrome, whereas prenatal zinc with iron-folic acid supple-
mentation increased height, and reduced adiposity compared 
with the placebo. Studies have also observed long term survi-
val benefits for micronutrient interventions in some of these 
studies. Recently preconceptional multiple micronutrients 
produced alterations in methylation patterns in genes invol-
ved in infection related immune response in a study from the 
Gambia, which may provide a potential link to the beneficial 
impact of micronutrients on long term survival. Additionally, 
preconcpetional vitamin A resulted in improved lung volume 
and prenatal iron-folic acid benefitted neurocognitive function 
in school age children in rural Nepal. This overview provides 
an update on the recent literature related to the critical role of 
micronutrients in long term survival, cardiometabolic health 
and other functions in low-middle income countries. 

Key words: Micronutrients, pregnancy, metabolic syndro-
me, preconceptional

ANTENATAL DIETARY EXPOSURES AND NUTRI-
TIONAL STATUS ON OFFSPRING HEALTH IN UN-
DERNOURISHED SETTINGS
S. Moore
MRC International Nutrition Group, London School 
of Hygiene and Tropical Medicine, London, UK

Inverse associations between size at birth and later risk of 
cardiovascular disease and/or risk factors are well established 
and interpreted as showing the long-term effect of environ-
mental exposures operating in early life. Fetal growth restric-
tion in this context is thought to reflect nutritional insufficien-
cy during in utero development. Most published evidence in 
support of a link between antenatal nutritional exposures and 
long-term health comes from industrialised countries. Howe-
ver, one might predict the worst case scenario in populations 
with widespread undernutrition, yet undergoing a nutrition 
transition away from the traditional diet and lifestyle. Unders-
tanding associations between maternal dietary status on offs-
pring health is thus critical, for appropriate targeted nutrition. 
In this presentation, I will review the evidence linking dietary 
exposures and nutritional status during pregnancy on offspring 
health outcomes in undernourished settings. 

Key words: antenatal diet, fetal growth, developmental ori-
gins, cardiovascular disease

PS1-1 Developments in personalized nutrition: 
What’s next? (Food4me Project) Challenges and 
opportunities for personalised nutrition busi-
ness models 
EXPLORING FUTURE OPPORTUNITIES AND BA-
RRIERS FOR BUSINESS MODEL CONCEPTS IN PER-
SONALIZED NUTRITION
J. Goossens1, A. Ronteltap2, H. vanTrijp3

1Bio-Sense, Aarschot, Belgium 
2LEI, Wageningen University and Research Centre, 
Wageningen, The Netherlands 
3Marketing and Consumer Behaviour group, Wage-
ningen University and Research Centre, Wagenin-
gen, TheNetherlands

Our societies have to find ways to release the pressure on 
healthcare budgets from the consequences of unhealthy lifes-
tyles and dietary behavior. As the science on the genetic ba-
sis and metabolic dynamics that control the relation between 
food and health progresses, the difficulties of achieving the 
lasting dietary behavior change where needed still presents a 
daunting problem and is mainly due to the inherent individual 
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dimension of food choice and the concept of health. Personali-
zed nutrition is a new approach that may help to overcome this 
problem by matching dietary advice with health requirements 
at a more individual level. Food4me has explored theemerging 
personalized nutrition offerings in the market and the barriers 
and opportunities as currently perceived from a consumer, 
industrial as well as societal perspective. This resulted in the 
development of a personalized nutrition system that describes 
the characteristics of a personalized nutrition concept and how 
it is influenced by its environment (societal, technical, com-
mercial, political, legal, ethical, psychological). In order to use 
this to explore possible novel business model concepts, future 
scenarios were created to explore how value patterns around 
nutrition and health could shape future European societies by 
2030. With two variables ‘logic of healthcaresystems’ and ‘con-
cept of health’ defining the scenario space, for scenarios have 
been created: ‘Super Sister’, ‘My health My Home’, ‘Me Inc’ and 
‘Nudging World’. They will serve in the next steps of the project 
as a rich background to design novel business model concepts 
and to evaluate barriers and opportunities.

Key words: Personalised nutrition, business models, future 
scenarios.

PERSONALISED NUTRITION INTERVENTION, 
HOW EFFECTIVE IS PERSONALISED NUTRITION 
ADVICE?
J. Mathers, C. Celis
Newcastle University, Newcastle, UK

There is ample evidence from observational studies that 
dietary patterns are associated with many aspects of health but 
there is limited evidence about which interventions are most 
effective in achieving sustained changes in eating behaviour. 
The current “one size fits all” approach to nutrition interven-
tions may be less effective than interventions which are strati-
fied or personalised. In the Food4Me Proof of Principle (PoP) 
Study we are testing the hypothesis that personalisation of nu-
trition advice enables participants to make more appropriate, 
and sustainable, dietary behaviour changes. We are persona-
lising dietary advice based on 3 types of information i.e. cu-
rrent (habitual) diet, phenotype and genotype. Participants in 
the PoP Study are randomised to one of 4 treatment limbs i.e. 
Level 0: Conventional (non-personalised) dietary advice; Level 
1: Advice based on current dietary pattern; Level 2: Advice ba-
sed on diet and phenotype (anthropometric characteristics and 
nutrients and metabolites in blood); Level 3: Advice based on 
diet, phenotype and a panel of genotypic variants. In addition, 
participants in Levels 1 – 3 are randomised to more or less in-
tensive intervention. The Food4Me PoP is being undertaken in 
7 European countries and we aim to recruit 1280 participants. 
A novel aspect of this study is that we are using web-based pro-

tocols for participant recruitment, for data collection and for 
personalised feedback to participants. The latter is based on a 
set of algorithms which we have developed specifically for the 
PoP study. The primary outcome from the study is change in 
dietary intake (eating behaviour) which will be measured at 6 
months. We are also recording changes in physical activity, in 
anthropometry and in blood-based biomarkers of nutrient sta-
tus and health. We will use the experience of the PoP Study to 
evaluate and to refine the algorithms which we have developed 
for providing “automated” feedback.

Key words: Dietary intake, eating behaviour, personalised 
nutrition, phenotype.

IS IT RIGHT? THE ETHICAL AND LEGAL IMPLICA-
TIONS OF PERSONALISED NUTRITION
U. Görman1, K. Nordström2, J. Ahlgren1, K. Grimaldi3, 
J. Mathers4, M. Perrudin5, J. Savigny5, C. Coff6, H. Jöns-
son7, N. Juth8, S. Kjellström9, F. Meijboom10, L. Norden-
felt11, A. Nordgren12, A. Ronteltap13, H. van Trijp14

1Ethics Unit, CTR, Lund University, Lund, Sweden 
2School of Education and Communication, Jönkö-
ping University, Jönköping, Sweden 
3Eurogenetica Ltd, Burnham-on-Sea, UK 
4Human Nutrition Research Centre, Newcastle Uni-
versity, Newcastle upon Tyne, UK 
5Keller and Heckman LLP, Brussels, Belgium 
6Department of Research and Development, Uni-
versity College Zealand, Sorø, Denmark 
7Department of Arts & Cultural Sciences, Lund Uni-
versity, Lund, Sweden 
8Stockholm Centre of Healthcare Ethics, Karolinska 
Institute, Stockholm, Sweden 
9Institute of Gerontology, School of Health Scien-
ces, Jönköping University, Jönköping, Sweden 
10Ethics Institute, Department of Philosophy, Utre-
cht University, Utrecht, The Netherlands 
11Department of Medical and Health Sciences, 
Linköping University, Linköping, Sweden 
12Centre for Applied Ethics, Linköping University, 
Linköping, Sweden  
13LEI, Wageningen University and Research Centre, 
Wageningen, The Netherlands 
14Marketing and Consumer Behaviour Group, Wage-
ningen University and Research Centre, Wagenin-
gen, The Netherlands

Do we know enough for offering personalized nutritional 
advice? 
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On the one hand the scientific evidence for personalized 
nutritional advice is limited, and motivation is not yet well 
understood. On the other hand, standard population based 
dietary advice is usually not proven by clinical trials. How can 
we responsibly go forward in such a situation characterized 
by limited knowledge and disagreement? How can personal, 
cultural and scientific perspectives on food and health be inte-
grated? Food is not only nutrition, but it is connected to social 
contexts, cultural values and identities. Likewise, health may 
be seen as instrumental in relation to individual life plans. The 
ethical challenge is how to integrate individual, cultural and 
scientific perspectives of food as well as health. 

How does personalized nutrition affect individual auto-
nomy? 

The individualization of health promotion brings to the fore 
the dilemma of individualization, caused by a conflict between 
the right to individual freedom and societal interests. Also, a 
certain amount of trust is necessary, as the consumer has no 
possibility to entirely verify the scientific basis for personalized 
nutrition offerings. Trust requires trustworthiness, which can-
not be enforced, but must be deserved. 

Which urgent ethical and legal matters stand out when per-
sonalized nutrition is commercialized? 

Consumers often have a positive attitude to the option of 
receiving personalized nutrition advice based upon genetic tes-
ting. However, current direct-to-consumer offerings over the 
Internet suffer from a questionable level of truthfulness. From 
an ethical point of view, consumer protection is crucial, and 
caution must be taken when putting nutrigenomic-based tests 
and advice services on the market. Current Internet offerings 
appear to reveal a need to further guarantee legal certainty by 
ensuring privacy, consumer protection and safety. 

Key words: Personalized nutrition, ethics, values, dilem-
mas, legal issues.

PS2-9 Biomarkers of nutrition for development: 
An overview BOND
ADDRESSING CROSS-CUTTING ISSUES
F. Ashour, D. Raiten
Eunice Kennedy Shriver National Institute of Child 
Health and Human Development, National Institu-
tes of Health, USA

During the course of the BOND process several issues were 
identified that cut-across the range of nutrients being consi-
dered, one of them being the impact of inflammation on se-
lection, use and interpretation of nutritional biomarkers. To 
address this real need, the Inflammation & Nutrition Science 
for Program/Policy: Interpretation of Research Evidence (INS-
PIRE) Project was initiated. The project was a response to the 

increased needs expressed by the global nutrition community 
to address the bidirectional relationship between nutrition and 
inflammation and to identify gaps in knowledge. The core ob-
jectives of INSPIRE include – 1) review what is known about 
the interaction and impact of inflammation (infection or other 
causes) on selection, use and interpretation of biomarkers; and, 
2) develop a set of principles, to be published and posted on 
Tier 1 of the BOND website, that contains information and 
guidance to users. More specifically, the information will feed 
into the deliberations of the BOND Expert Panels on how to 
account for the impact of inflammation on selection, use and 
interpretation of biomarkers; and, 3) develop a research agen-
da. To accomplish these goals, four thematic areas were iden-
tified by the Scientific Steering Committee (SSC) and Working 
Groups (WG) were created to review the literature and develop 
a prioritized research agenda. The themes were: 1) Overview of 
the role of nutrition in immune function and the inflammatory 
response; 2) Evaluation of the impact of nutrition and specific 
nutrients on immune function/inflammation and vice versa; 3) 
Translating evidence to practice: approaches to addressing the 
nutrition and inflammation relationships, and, 4) Methodo-
logies and new technologies. In this presentation, the speaker 
will discuss a set of principles developed through the INPSIRE 
process to guide the community on addressing the issues of in-
flammation as it pertains to the nutritional biomarkers. 

Key words: Biomarkers, INSPIRE, nutrition, inflammation.

ROADMAP FOR BOND: A PANEL DISCUSSION OF 
PHASE 1 AND OPPORTUNITIES FOR PHASE II
I. Darnton-Hill1, D. Raiten2

1The Boden Institute of Obesity, Nutrition, Exercise 
& Eating Disorders, University of Sydney, Sydeny 
Australia 
2Eunice Kennedy Shriver National Institute of Child 
Health and Human Development, National Institu-
tes of Health, USA

With the BOND program having completed the first wave 
of nutrients (iodine, vitamin A, iron, zinc, folate and vita-
min B12) and with the launching of the web-based resource, 
a conversation is needed with the broadly-defined nutrition 
‘community’ to get feedback about the utility and future of the 
BOND. Based on the feedback received so far, and with addi-
tional partner support, the scope of the BOND activities for 
phase II will be developed using a “cluster approach”. This will 
integrate a more systems biology approach to address issues of 
public health importance. BOND Phase II will include: 1) Bio-
markers in Growth (BIG), intended to focus on biomarkers of 
linear growth and will address the relevant clusters (including 
vitamin D, calcium, magnesium and phosphorous) as well as 
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other functional markers; and, 2) Biomarkers in Neurological 
Development (BIND), designed to address the role of micronu-
trients in neurological development and cognitive/behavioral 
outcomes. The relevant nutrient clusters will include vitamins 
involved in single-carbon transfer and amino acid metabolism 
(pyridoxine, riboflavin, thiamine, and with additional work 
on iron). In this presentation, the speaker will discuss the next 
steps for BOND, including opportunities for phase II and will 
deliver a roadmap for its suggested implementation. This will 
be followed by a panel discussion with the audience, expert pa-
nel chairs and the BOND Program staff. It is expected that the 
work of the expert panels and the input from the community 
during this discussion will help inform the research agenda, 
which will also help funding agencies make decisions about 
new directions in biomarker research and development. 

Key words: Biomarkers, BOND, BOND phase I, BOND 
phase II, growth, micronutrients.

ENDOCRINE ASPECTS OF LINEAR GROWTH AND 
POTENTIAL BIOMARKERS
M. Haymond
Baylor College of Medicine, University of Houston, 
USA

The identification of useful biomarkers influencing growth 
and development as a result of nutrient factors would be of 
great interest. Such markers would not only provide poten-
tial targets for therapeutic interventions in those affected but 
would expand our understanding of the multiplicity of factors 
influencing normal growth and development and the identi-
fication of underlying unique hormonal, substrate, genetic 
and/or epigenetic factors influencing the unaffected general 
population. Currently, the only effective biomarker for linear 
growth is accurate measurements of a child’s length or height. 
It is upon these measurements and perhaps similar ones of the 
parents that will identify children at risk who could be targe-
ted for intervention and follow-up. Linear growth is achieved 
largely in the spine and the epiphyses in the distal femur and 
proximal tibia and final adult height is largely genetically de-
termined. Auxologic measures are epidemiologically inexpen-
sive to obtain but the precision and accuracy of such measures 
overtime is not trivial but only from such linear tracking can 
we obtain critical measures of growth velocities. Linear growth 
measures paired with measurements of bone age and a limi-
ted number of hormone measures have been the traditional 
mainstay of pediatric endocrinologists. The observed increase 
in second generation heights upon children migrating to wes-
tern societies is well documented but poorly understood. These 
are most likely multifactor and a variety of biomarkers might 
be considered including markers of inflammation, hormone 
secretion, environmental stress and pollutants, macro and mi-

cronutrient deficiencies. Timing of the “nutritional” insult(s) 
and relief from such factors are most likely critical. Thus, evi-
dence of the offending factor(s) at a later time may be difficult 
to identify. The timing of such events may influence the degree 
of recovery and ultimately the individual’s final adult height. 

Key words: Linear growth, auxologic measures, hormones, 
genetics, epigenetics.

BOND OVERVIEW AND SUMMARY OF EXPERT PA-
NEL REPORTS
D. Raiten, R. Raghavan
Eunice Kennedy Shriver National Institute of Child 
Health and Human Development, National Institu-
tes of Health, USA

The Biomarkers of Nutrition for Development (BOND) 
program, initiated in 2009 by the Eunice Kennedy Shriver 
National Institute of Child Health and Human Development 
(NICHD) of the National Institutes of Health (NIH)/U.S. De-
partment of Health and Human Services, with support from 
the Bill and Melinda Gates Foundation, PepsiCo, and the NIH 
Office of Dietary Supplements and the NIH Division of Nutri-
tion Research Coordination, has three main goals: 1) address 
the need for discovery, development, and implementation of 
reliable and valid biomarkers to assess nutrient exposure, sta-
tus, function, and effect; 2) develop a process to harmonize the 
decision making about what biomarkers are best for use in the 
full range of activities represented by the global food and nu-
trition enterprise; and, 3) use information developed through 
1 and 2 to provide evidence-based advice to those involved in 
food and nutrition-related activities. To achieve these goals and 
establish a proof of concept for the BOND approach, the phase 
I of BOND was focused on six “case study” nutrients: iodine, 
vitamin A, iron, zinc, folate and vitamin B12, chosen by the 
BOND steering committee for their public health importance 
and because they represent the range of challenges confron-
ting the user communities. For each nutrient an Expert Panel 
was constituted and charged with the development of critical 
reviews. In this opening talk, the speaker will provide an over-
view of BOND and present the work done to date under the 
BOND program including the summary of reviews drafted by 
the expert panel. In addition, the speaker will discuss the key 
research gaps identified by each panel. 

Key words: BOND, biomarkers, micronutrients.
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DEMO OF BOND WEBSITE AND QUERY BASED 
SYSTEM
R. Raghavan, D. Raiten
Eunice Kennedy Shriver National Institute of Child 
Health and Human Development, National Institu-
tes of Health, USA

The implementation of the Biomarkers of Nutrition for De-
velopment (BOND) program occurs primarily through a set 
of translation activities whereby the work of nutrient specific 
expert panels will be presented on the BOND website (http://
www.nichd.nih.gov/global_nutrition/programs/bond/Pages/
index.aspx). The schema for BOND website is like an inver-
ted triangle with the content arranged into three tiers, from 
generic to specific. The top tier, tier 1, provides an overview 
of the BOND, links to all participating agencies and organiza-
tions and addresses general principles and cross-cutting issues 
related to nutritional assessment and biomarker use and inter-
pretation. Tier 2, provides an overview of the nutrient biology 
for the six case study nutrients of phase I (iodine, vitamin A, 
iron, zinc, folate and vitamin B12) and a summary of biomar-
kers with relative strengths and weaknesses and caveats for 
their use. Tier 3 houses the Query Based System (QBS) which 
is designed specifically to respond to individual user needs. The 
QBS is an interactive online tool that provides users with cus-
tomized advice derived from the work of the nutrient Expert 
Panels about appropriate biomarker(s) to meet their needs. The 
capacity of the BOND website encourages input from the user 
communities. That input will be used to determine new direc-
tions for BOND and related activities. In this presentation, the 
speaker will provide an overview of the BOND website, its tie-
red structure and the QBS, and will take the audience through 
a virtual tour of the website, including QBS. 

Key words: BOND, BOND website, Query Based System, 
QBS and micronutrients.

PS2-17 Immunonutrition in health and disease
ADMINISTRATION OF POLYPHENOL-ENRICHED 
NUTRACEUTICALS TO ELDERLY PEOPLE AND 
EFFECTS ON THE IMMUNE RESPONSIVENESS
E. Jirillo1, V. Pugliese2, S. Fontana3, T. Magrone1

1University of Bari, Department of Basic Medical 
Sciences, Neuroscience and Sensory Organs, Bari, 
Italy 
2Geriatric Center “Mamma Rosa”, Turi, Italy 
3Farmalabor S.p.A., Canosa, Italy

Human ageing is characterized by several abnormalities of 
both innate and adaptive immune responses, thus leading to 

an increased frequency of infectious, inflammatory, allergic 
and autoimmune diseases. In elderly patients, among allergic 
diseases, asthma is a very common pathological event which 
complicates the dysfunction of many systems. Among a varie-
ty of natural products used to modulate the altered immune 
response, polyphenols have been shown to exert anti-inflam-
matory activities in both young and aged persons. Here, special 
emphasis will be given to the the immune-modulating effects 
of Leucoselect® Phytosome® (a dietary supplement enriched in 
the flavonoid epigallocatechin) administered to frail elderly 
patients. Leucoselect® Phytosome® was able to upregulate the 
T helper (Th)1 response [increase in serum concentrations of 
interleukin (IL)-2 and interferon-γ. On the other hand, IL-4 
serum levels, as an index of Th2 function, fluctuated within 
normal ranges. Quite interestingly, in this cohort of frail aged 
patients from south Italy the balance between inflammation 
(IL-17) and anti-inflammation (IL-10) was preserved, thus su-
ggesting that the Mediterranean diet might have been involved 
in the observed effects. In conclusion, these data support the 
ability of Leucoselect® Phytosome® to induce up-regulation of 
Th1 responses in frail elderly patients which may be beneficial 
in those patients affected by chronic allergic disorders. 

Key words: Ageing, allergy, inflammation, Leucoselect® 
Phytosome®, Polyphenols.

PROBIOTICS AS PROTECTIVE AGENTS AGAINST 
ENTEROBACTERIA
G. Perdigón1,2, N. Castillo1, C. Maldonado Galdeano1,2, 
A. de Moreno de LeBlanc1

1Cerela-Conicet, San Miguel de Tucumán, Tucumán, 
Argentina 
2Cátedra de Inmunologia, Instituto de Microbiolo-
gia, Facultad de Bioquimica Universidad Nacional 
de Tucumán, Tucumán, Argentina

Salmonella is one of the major causative agents of foodbor-
ne diseases, morbidity and mortality worldwide. Salmonella 
enterica serovar typhimurium(S. typhimurium) produces in 
mice an infection with similar pathogenesis and clinical ma-
nifestations than S. typhiin humans. Probiotics influence the 
innate and adaptive immunity and the activity of the intesti-
nal microbiota. This knowledge allowed us to propose the use 
of probiotic bacteria against Salmonella infection. On this to-
pic, the mechanisms mediating this protection are not yet es-
tablished. We determine the effect of the oral administration 
of probiotic bacterium L. casei CRL-431 on the biological and 
immune mechanisms involved in the prevention and treatment 
of the S. Typhimurium infection, using BALB/c mice. Oral ad-
ministration of probiotic to healthy mice, induced activation of 
gut immune cells in a regulated state. The continuous L. casei 
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CRL-431 administration (previous and post-infection) protec-
ted mice challenged with S. Typhimurium. The mechanisms 
involved were: a) The modulation of innate immune response 
by increased TLR expression on epithelial and immune cells. 
b) Epithelial cell activation, evidenced by increases in secre-
tion of IL-6 and MCP-1. c) Increased number of macrophages, 
dendritic cells and IgA (+) cells in lamina propria of the small 
intestine, and increased secretion of total S-IgA. d)Reduction 
of inflammation, with reduced TNF-alpha levels and myelo-
peroxidase activity, less PMN infiltration in lamina propria 
and regulation by IL-10. e)Increased phagocytic activity in 
macrophage isolated from Peyer’s patches, spleen and perito-
neum, correlated with an increase of IFNgamma. The results 
showed that L. casei CRL-431 induces biological and immune 
mechanisms, which confer resistance to S. typhimuriumin-
fection, showing lesser severity of the infection. The safety of 
continuous administration of this probiotc strain, allows us to 
suggest its use as an adjuvant of the mucosal immune system in 
the prevention, and during Salmonella infection. 

Key words: Salmonella infection, probiotics, mucosal im-
mune system.

GEOGRAPHY AND THE IMMUNOINFLAMMATORY 
PROCESSES IN OVERWEIGHT AND OBESITY
R. Valdes-Ramos, P. Muñoz-Aguirre, R. Oros-Pantoja, B 
E. Martínez Carrillo, A D. Benítez-Arciniega
Center for Research and Graduate Studies In Health 
Sciences, Faculty of Medicine, UAEM, Mexico

Cytokines and adipokines regulate various biological pro-
cesses, including acute phase protein synthesis, and are being 
used as emerging indicators of the immune or inflammatory 
response. Their concentrations are altered when homeostasis 
is interrupted (sepsis, shock, obesity, etc.). There is evidence 
that hypoxia is a stress factor that affects homeostasis by a re-
duction of arterial oxygen saturation, however organisms may 
get used to or compensate these changes with lifelong expo-
sure. Despite the higher prevalence of diabetes and hyperten-
sion in populations residing at moderate altitudes (Ö500m), 
mortality from cardiovascular disease in these populations 
is lower than in populations residing at sea level. Leon et.al, 
in Canary Islands, Spain, showed that individuals residing at 
moderate altitudes have a lower heart rate and lower serum 
concentrations of total leptin, free leptin, and CD40L. Mazzeo 
et.al., in Denver, Colorado, exposed healthy women for 12 days 
to very high altitudes (4300m), showing a significant increa-
se in IL-6. Klausen in Mont Blanc, France evaluated the effect 
of a very high altitude exposure in ten healthy men; although 
no effects were observed in IL-1β, TNF-α and C-reactive pro-
tein, a highly significant (p=0.002) change was found in IL-6 

concentrations compared to sea level values after four days of 
exposure. We have recently shown that resistin, insulin, adipo-
nectin, IL-2 and IL-8 values are significantly different between 
overweight and obese adolescents living in moderate altitude 
or high altitude (2300m) cities in Mexico. Hypoxia caused by 
different lengths of exposure may be inducing modifications 
in pro-inflammatory cytokines and obesity associated adipo-
kines, affecting the metabolic effects of chronic disease, thus 
justifying the difference in morbidity and mortality at different 
geographical sites. 

Key words: Obesity, inflammation, altitude, geography

IMMUNOMODULATOR ROLE OF MOTHER’S MILK
J R. Mujico, A. Marcos
Immunonutrition Group, Department of Metabo-
lism and Nutrition, Institute of Food Science, Tech-
nology and Nutrition (ICTAN-CSIC), Madrid, Spain

Breast milk contains the nutrients necessary to support the 
development of the infant’s immune system as well as other 
components that defend against infection. This includes va-
rious antimicrobial substances, factors that promote immune 
development, constituents that promote tolerance of the in-
fant immune system, anti-inflammatory components, as well 
as compounds that promote healthy intestinal microbiota. It 
is well documented that breast milk provides antimicrobial 
defence to the infant; however, research on neonatal immune 
development, tolerance and prevention of the inflammatory 
response is still needed. Although there have been many modi-
fications in the nutrient composition of infant formula aimed 
at improving immune function (such as fortifying with pro-
biotics, sIgA, LCPUFA, nucleotides...) they have only begun to 
provide the immune benefits conferred by human milk.

Key words: Human milk, immune system, inflmmation, 
microbiota.

PS3-25 New biomarkers for health claims made 
on food
BIOMARKERS OF BENEFIT FOR HEALTH CLAIMS 
MADE ON FOOD: THIS IS THE CHALLENGE
A. Palou
Universidad de las Islas Baleares & CIBERobn (Ciber 
de Fisiopatología de la Obesidad y Nutrición), Spain

The identification of robust biomarkers is crucial for asses-
sing the potential effectiveness of health-promoting food-com-
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pounds. This is the basis for new/competitive developments in 
the food-health sector as covered by the harmonized legislation 
on health claims (HC) made on food in Europe (Regulation 
EC 1924/2006), probably the most controversial, certainly the 
most complicated piece of food legislation, including new con-
cepts, science-regulatory unexperienced interactions allowing 
a number of opportunities but also uncertainties. Obstacles 
and related-delays, include nutrient profiles, biomarkers, data 
and/or intellectual property protection, far from being solved 
by a number of EC/EFSA guidelines or the more recent Regu-
lation No.432/2012 establishing “a list” (the List?) of 222 per-
mitted HC or the particularities of a few claims on reduction of 
disease risk based or claims based on new science. ‘Biomarkers 
of Robustness of Metabolic Homeostasis for Nutrigenomics-
derived Health Claims Made on Food’ (BIOCLAIMS, Grant 
agreement no. 244995) is a Collaborative - Large-scale integra-
ting research project funded by the EC. It faces the problem 
that only a few recognized (EFSA) risk factors are available for 
HC; that for a number of physiological functions there are no 
useful biomarkers; and that for other functions there is a need 
for earlier biomarkers. This lack is the main bottleneck for the 
consolidation/expansion of the health claims-based added va-
lues in the food sector. 

Moreover, instead of relying only on disease-oriented bio-
markers used in the biomedical world and making derivative 
biomarkers out of these (“surrogate end points”), a new focus 
on biomarkers towards maintenance of physiological function 
and homeostasis integrity is proposed. A nutrigenomic-based 
biomarker is a set of information consisting mainly of quanti-
tative levels of gene-expression and/or proteins and/or meta-
bolites that can be measured in a reproducible affordable way, 
expressing a health-benefit, either a reduction of disease-risk 
or a physiological/nutritional benefit.

Key words: Biomarkers, gene expression, health claims, ho-
meostasis.

COMPARISON OF THREE NON-INVASIVE 
METHODS, INCLUDING CHALLENGE TESTS, TO 
MEASURE METABOLIC HEALTH IN MICE USING 
INDIRECT CALORIMETRY
E. Van Schothorst, L. Duivenvoorde, H. Swarts, J. Keijer
Human and Animal Physiology, Wageningen Uni-
versity, Wageningen, The Netherlands

Indirect calorimetry (InCa) is a non-invasive method that 
can potentially be used to assess metabolic health. To test this, 
we compared three InCa-based methods using aged and adult 
C57BL/6J male mice (72 and 10 weeks old) and assessed the 
stability of the responses over time. The aged and adult mice 
differed in adiposity and white adipose tissue mitochondrial 
density, indicative of a compromised metabolic health of the 

aged mice. In method 1, diurnal patterns of respiratory exchan-
ge ratio (RER) were followed for 24hrs under standard condi-
tions. In method 2, fasted mice received glucose to test effec-
tive switching in substrate oxidation. In method 3, mice were 
exposed to oxygen restriction (OxR, 14.5 % O2) to test how 
effectively animals switch from normal to low oxygen availabi-
lity. Each method was repeated with at least a 10 week interval 
to assess response stability. Method 1 was not stable in time. 
Method 2 did not reveal differences in metabolic health bet-
ween adult and aged mice. Method 3 appeared most sensitive 
to detect differences between both groups and in each period. 
Adult mice maintained reduced oxygen consumption under 
OxR, while aged mice did not. Thus, the response to OxR is a 
sensitive and reproducible method to non-invasively measure 
metabolic health in mice. Molecular analyses showed that OxR 
affected glucose and lactate metabolic pathways in liver and 
adipose tissue, supporting the observed differences in oxygen 
consumption. 

Acknowledgements: We thank Inge van der Stelt, Femke 
Hoevenaars, Elise Hoek, and Davina Derous of Human and 
Animal Physiology for their helpful contributions. We also 
would like to thank Dr. Jan Kopecky (Dep. Adipose Tissue 
Biology, Institute of Physiology, Acad. Sci. Czech Rep, Prague, 
Czech Republic) for the constructive discussions. 

Key words: Hypoxia, indirect calorimetry, challenge test, 
oxygen restriction, metabolic flexibility.

STRESS CHALLENGES AS TOOLS FOR BIOMAR-
KER IDENTIFICATION
S. Klaus
German Institute f Human Nutrition In Potsdam, 
Postdam, Germany

The aim of BIOCLAIMS is the development of new “health 
biomarkers” through assessment of the robustness of the ho-
meostatic mechanisms involved in maintaining optimal health. 
This is based on the assumption that the ability to maintain 
homeostasis in a challenged environment is key for healthy 
ageing. To this end we employ mouse models of different stress 
challenges using (i) nutritional challenges, and (ii) bioenergetic 
challenges. (i) Using a high fat diet challenges we could show 
that short term effects of high fat diet feeding on adipose tis-
sue gene expression are highly predictive of long term effects 
linked to increased adiposity. We identified Mest (mesoderm 
specific transcript) as an early marker of fat cell expansion 
(Voigt et al. Mol Nutr Food Res. 2013, in press), and are now 
focusing on the identification of markers for adipose tissue 
health. (ii) We have established a mouse model of healthy 
aging by ectopic expression of the uncoupling protein UCP1 
in skeletal muscle (Keipert et al. Aging Cell. 10: 122, 2011). In 
this model, a mild mitochondrial uncoupling acts as a constant 
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bioenergetic stress in skeletal muscle resulting in an increased 
oxidative stress (Keipert et al. Am J Physiol Endocrinol Metab. 
304: E495, 2013) and an upregulation of the integrated stress 
response, albeit without evident muscle pathologies or functio-
nal impairments. Using a combined transcriptome and meta-
bolome approach we identified a novel metabolic rescue cycle 
involving a reprogramming of skeletal muscle glucose metabo-
lism and secretion of an endocrine acting myokine channeling 
energy from peripheral tissues (liver and white fat) to muscle. 
We are now aiming to exploit this model for identification of 
biomarkers for healthy aging to be used in humans. 

Acknowledgement: Supported by the European Union’s 
Seventh Framework Program FP7 2007-2013 under grant 
agreement nº 244995 (BIOCLAIMS Project). 

Key words: Nutrition, biomarkers, healthy aging, stress 
challenge.

PERIPHERAL BLOOD CELLS AS SOURCE OF BIO-
MARKERS
P. Oliver, C. Picó
University of the Balearic Islands, Palma de Mallor-
ca, Spain

Peripheral blood mononuclear cells (PBMC) constitute an 
interesting biological material as they can be collected easily 
and repeatedly with minimum invasion in comparison to sam-
pling of other tissues and reflect expression pattern characte-
ristics of certain pathologies. Thus, the use of PBMC for the 
development of diagnostic tools is growing and they have also 
been shown to be useful for nutritional research. Our studies 
indicate that the expression of key energy metabolism genes 
in PBMC (studied with omic techniques) changes in response 
to acute changes in feeding conditions (fasting/refeeding) re-
flecting changes that occur in other internal organs as liver or 
adipose tissue. This nutritional regulation in PBMC is altered 
in diet-induced obese animals, reflecting an insensitivity to fee-
ding conditions, even in the earlier stages with a low degree 
of overweight. PBMC gene expression is also affected by the 
intake of different diets and by diet-induced obesity. Hyperli-
pidic diets produce an alteration in the expression of genes re-
lated to energy metabolism, adiposity, inflammation and other 
pathways related to body weight gain. Interestingly, PBMC 
altered gene expression can be recovered with weight loss. 
Macronutrient diet composition also has an impact on PBMC 
gene expression. We have observed that the intake of isocaloric 
unbalanced diets (rich in fat or proteins) alter the expression of 
genes related to several metabolic pathways, including energy 
metabolism and immune response. Thus, PBMC could be used 
as a source of biomarkers of adiposity, early homeostatic imba-
lance related to obesity development, metabolic recovery with 
weight loss, and intake of unbalanced diets. For these reasons, 
this set of cells appears as an interesting and useful tool to be 

used in nutritional studies that could help to predict and/or 
prevent the occurrence of obesity. 

Acknowledgements: Research funded by the European 
Union (BIOCLAIMS FP7-244995)

Key words: PBMC, biomarkers, obesity, nutrition .

READING THE PATTERNS OF ENDOGENOUS DA-
MAGE TO THE PROTEINS
J. Masania, P. Thornalley, N. Rabbani
Warwick Medical School, University of Warwick, 
Coventry, UK

Proteins in human tissues and body fluids continually un-
dergo spontaneous glycation, oxidation and nitration reactions 
forming low levels of glycation, oxidation and nitration adduct 
residues. Examples of glycation adducts are: Nac-fructosyl-ly-
sine – an early-stage glycation adduct, methylglyoxal derived 
hydroimidazolone MG-H1 – an advanced glycation endpro-
duct (AGE), oxidation methionine sulfoxide and nitration ad-
duct 3-nitrotyrosine. Proteolysis of proteins damaged in this 
way releases glycation, oxidation and nitration amino acids, 
also called free adducts, which are excreted in urine. Urinary 
excretion of free adducts is an estimate of total body glycation, 
oxidation and nitration damage – also influenced by adduct 
repair in some cases leading to underestimates and adducts ab-
sorbed from digested damaged proteins in ingested foods lea-
ding to overestimates. Stable isotopic dilution analysis liquid 
chromatography-tandem mass spectrometry (LC-MS/MS) is 
the best methodology for measurement of protein glycation, 
oxidation and nitration adducts to which other higher through-
put methods such as immunoassay and indirect methods are 
corroborated. For protein adduct residues prior exhaustive 
enzymatic hydrolysis is required which can be conveniently 
automated and performed under aseptic conditions. Free ad-
ducts are analysed in 3 kDa ultrafiltrate of samples. Steady-
state levels of protein damage are influenced by both changes 
in rates of glycation, oxidation and nitration and rate of protein 
turnover. If the rate of modification is constant, the extent of 
modification of proteins is proportional to protein half-life and 
therefore protein damage levels are surrogate markers of plas-
ma proteomics dynamics. Quantitative measurement of glyca-
tion, oxidation and nitration adducts provides information on 
the level of exposure to potentially damaging protein modifi-
cations, protein inactivation in ageing and disease, metabolic 
control, protein turnover, renal function and other aspects of 
body function. Multiple protein damage markers combined by 
machine learning techniques in diagnostic algorithms provide 
a powerful approach for biomarker development in diet and 
health relationships.

Key words: Advanced glycation endprodcut, glycation, ni-
tration, oxidation, proteins.
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THE CARNITINE FAMILY AS BIOMARKERS OF ME-
TABOLIC HEALTH IN THE INTERVENTION STUDIES 
USING OMEGA 3 AND THIAZOLIDINEDIONES
J. Kopecky
Institute of Physiology Academy of Sciences of the 
Czech Republic, Czech Republic

Background and objectives: Combined interventions are 
required for a better handling of metabolic diseases associa-
ted with obesity. Thus, dietary, lifestyle, and pharmacological 
interventions should be considered in the therapy of type 2 
diabetes. Naturally occurring n-3 long-chain polyunsaturated 
fatty acids (omega-3) are now regarded as healthy constituents 
of diets for diabetic patients. These lipids act as hypolipidemics, 
reduce inflammation, and reduce incidence of cardiac events. 
In our studies in dietary obese mice, we have found that ome-
ga-3 augment the effects of anti-diabetic drugs, namely thiazo-
lidinediones (TZDs). Thus, the combined intervention could 
exert synergistic effects in prevention as well as reversal of in-
sulin resistance in mice. Since insulin-resistance is often linked 
to impaired oxidation of lipids in metabolically relevant tissues, 
and since plasma levels of acylcarnitines with long saturated 
and monounsaturated even side-chain (C12-C18; AC) correla-
te with the activity of beta-oxidation in the tissues, we aimed to 
learn whether the plasma AC levels could serve as a marker of 
beneficial metabolic effects of omega-3 and TZDs. 

Methods: Adult B6 mice were fed for 2 months high-fat 
diet supplemented or not with omega-3, or TZDs, or omega-3 
+ TZD. Glucose tolerance, plasma levels of AC, and lipid and 
glucose metabolism markers (in both fasted and re-fed mice), 
whole-body energy metabolism and metabolic flexibility (indi-
rect calorimetry), and tissue (liver, muscle) lipid content were 
characterized. 

Results: Changes in plasma levels of AC in response to tas-
ted/refed transition discriminated between the interventions. 
The additive improvement of glucose homeostasis as well as 
metabolic flexibility in response to the combined intervention 
was reflected by changes in the plasma AC levels. 

Conclusions: Changes in plasma AC profile, which reflect 
tissue fatty acid oxidation, could serve as a reliable marker of 
metabolic health. 

Acknowledgement: Supported by EU FP7 project Bio-
claims and Czech Science Foundation (13-00871S).

Key words: Biomarkers, carnitine, glucose homeostasis, 
type 2 diabetes, obesity, lipid catabolism.

THE CHALLENGE OF VALIDATING BIOMARKERS 
IN HUMANS: THE BIOCLAIMS APPROACH
B. Winklhofer-Roob1, J. Roob2

1Human Nutrition & Metabolism Research and 
Training Center, Institute of Molecular Biosciences, 
Karl-Franzens University, Graz, Austria 
2Clinical Division of Nephrology, Department of 
Internal Medicine, Medical University, Graz, Austria

A biomarker is a biological indicator of normal biologi-
cal or pathogenic processes or responses to different kinds of 
intervention. Almost any measurement reflecting changes in 
biochemical processes, structures or functions may serve as 
biomarker, including biomarkers of nutritional/environmen-
tal exposure and functional biomarkers (e.g. biomarkers of 
inflammation, oxidative stress, liver function). The general 
objective of the FP7-project BIOCLAIMS (“BIOmarkers of ro-
bustness of metabolic homeostasis for nutrigenomics-derived 
health CLAIMS made on food”) is to identify, in animal and 
human studies, candidate biomarkers indicating biochemical 
changes in response to metabolic challenges. The specific ques-
tions include “What are early predictive biomarkers of pheno-
typic changes occurring later in life?”, “Do acute stressors (e.g. 
high-fat diet, oxygen limitation) reveal underlying mecha-
nisms?”, “What are the predictive values in different models 
under different conditions?”, “Are these biomarkers predictive 
across gender, genotype, and life span?”, and “Are these biomar-
kers sensitive to bioactive food compounds?” Special focus is 
directed on biomarkers of homeostatic robustness, indicating 
how well an organism preserves its capacity to regulate and 
maintain a functionally relevant balance of metabolic proces-
ses in response to acute (oral glucose or lipid tolerance tests, 
fasting, oxygen limitations) or chronic/repeated perturbations 
(impaired renal function, aging, menstrual cycle, season). To 
achieve these goals, a wide array of models and methodolo-
gies has been selected. They are applied to hundreds of sam-
ples in cross-sectional studies for studying associations of new 
biomarkers with established ones, and as outcome variables for 
comparing results before and after nutritional interventions. 
Additional studies provide data for all variables on variability 
from day to day, between seasons and within menstrual cycle, 
as well as reference ranges. Validation includes good-labora-
tory-practice validation of new analytical methods, including 
estimation of precision, within-run, between-run and bet-
ween-day coefficients of variation, etc. These results will allow 
for reliable interpretation of biomarkers in on-going and future 
human studies.

Key words: Biomarkers, metabolic homeostasis.



11Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

BIOMARKERS OF INFLAMMATION: RELATIONS-
HIP WITH NUTRITION AND WITH HEALTH OUTCO-
MES
P. Calder
University of Southampton, Southampton , UK

Inflammation is a characteristic feature of many conditions 
and diseases. Irrespective of the trigger and the locus of acti-
vity, inflammation typically involves a common panel of cells 
and a common set of chemical mediators. It is now recogni-
sed that metabolic dysfunctions, like obesity, also include an 
inflammatory component. Adipose tissue releases a number 
of inflammatory mediators and circulating concentrations of 
such mediators increase with body mass index and are higher 
in obese than normal weight individuals. Furthermore weight 
loss, either through surgery or through lifestyle change is asso-
ciated with decreased concentrations of inflammatory media-
tors in the bloodstream. Within adipose tissue both adipocytes 
and infiltrating inflammatory cells (mainly macrophages) seem 
to play roles in synthesis and secretion of inflammatory me-
diators. Some of these mediators, like TNF, can induce insu-
lin resistance both locally and distally. Food components can 
influence inflammation in a variety of ways with some acting 
to promote inflammatory processes and others to dampen in-
flammatory processes. In general, healthy eating patterns and 
higher intakes of key components of such patterns are asso-
ciated with lower inflammation. There is an increase in blood 
inflammatory markers following consumption of a meal espe-
cially one high in fat. This post-prandial inflammatory respon-
se is exaggerated with obesity and diabetes and can be modified 
according to the composition of the meal.

Key words: Adipocytes, iInflammation, immune system, 
metablic dysfunction.

PS3-33 OMICS technologies with nutritional 
perspectives
NUTRIEPIGENOMICS AND OBESITY
J A. Martínez 1,2

1University of Navarra, Pamplona, Spain 
2CIBERObn

The ‘epigenetic code’ represents ‘the sum of the alterations 
to the chromatin template that collectively modulate gene ex-
pression patterns. In other words, epigenetics involves the he-
ritable changes in gene expression that occur independently 
of the underlying DNA nucleotide sequence. These processes 
include DNA methylation, covalent histone modifications, 
chromatic folding and regulatory miRNA or polycomb group 
complexes. Two outstanding features of epigenetic processes 
are the ability for transgenerational heritability and temporal 
differentiation from totipotent cells. 

Different examples of dynamical changes in DNA methyla-
tion patterns and histone architecture due to the restriction or 
supplementation with different foods and nutrients have been 
reported. Thus, maternal caloric restriction has been related to 
methylation status of some genes, while the intake of minerals, 
methyl donors such as vitamins of the B complex, polyphenols 
or amino acids, led to DNA methylation changes. Furthermo-
re, alcohol consumption, hypoxia and inflammation have been 
associated with an epigenetic regulation. Additionally, metabo-
lically important genes (Epigenes) are being identified (POMC, 
FASN, CLOCK, FNF-α, LEP, AQP9. CD44, etc.) as part of the 
epigenetic machinery regulation of body weight homeostasis, 
which may serve for diagnosis and prognosis purposes. In 
summary, interindividual differences concerning the outcomes 
of nutritionally-related chronic diseases depend not only on 
the dietary intake and the subject’s DNA sequence, but also on 
the inherited epigenome and on different nutritional influences 
that modify the epigenetic marks and are able to affect gene 
expression and function. This research is part of the CIBERobn 
program, Madrid.’ 

 Martínez JA, et al. Obesity research and personalized nu-
trition: Nutriepigenomics (Advertorial). Nature, 468: A998 
(2010). Milagro FI, et al. High-throughput sequencing of mi-
croRNAs in PBMC: potential weight loss biomarkers. PLoS 
One. 2013; 8:e54319. Milagro FI, et al. Dietary factors, epige-
netic modifications and obesity outcomes. Mol Aspects Med 
(In press, 2013).

Key words: DNA methylation, epigenetics, nutriepigeno-
mics , obesity, personalized nutrition.

METABOLOMICS AND NUTRITIONAL APPLICA-
TIONS
L. Brennan
UCD Institute of Food and Health, UCD Dublin, 
Ireland

Metabolomics is the study of metabolites present in bio-
logical samples such as biofluids, tissue/cellular extracts and 
culture media. Combining metabolomic data with multivariate 
data analysis tools allows us to study alterations in metabolic 
pathways following different perturbations. Examples of per-
turbations can be disease state, drug or nutritional interven-
tions with successful applications in the fields of drug toxico-
logy, biomarker development and nutrition research. In recent 
years, metabolomics has been used to define the metabolic 
phenotype (metabotype) of individuals. There is an expecta-
tion that assigning individuals to a particular metabotype will 
provide a prediction for response to interventions such as drug 
and nutritional treatments thus providing a personalisation to 
treatment. Examples which have been successful include res-
ponse to supplementation with vitamin D and treatment with 
acetaminophen and Fenofibrate therapy. 
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However, further work is necessary to establish the true po-
tential of metabolomics in personalised health. Metabolomics 
can also be applied to the discovery of biomarkers of food in-
take and current approaches and developments in this field will 
be discussed.

Key words: Metabolomics, metabolic pathways, metaboty-
pe, personalised health.

NETWORK BIOLOGY AND SYSTEMS BIOLOGY 
APPLICATIONS IN NUTRITION
T. Kelder, B. Van Ommen, M. Radonjic
Microbiology and Systems Biology, TNO, Zeist, The 
Netherlands

Nutrition, in combination with genetics background, repre-
sents the major determinant of the individual’s health status 
throughout life. Inadequate dietary patterns, either in a form of 
undernourishment, scarcity of essential nutrients or excess ca-
loric intake, contribute to failure of systems resilience and con-
sequently development of disease. Understanding of relations 
between diet, genetics, physiological processes and organ(ism)
health is essential for devising nutritional strategies to achieve 
optimal health benefit. 

Current definition of health implements a view of optimally 
functioning human physiology as the ability to adapt to one’s 
environment. To achieve such optimal function, flexibility 
should be established and maintained at all levels of systems 
complexity: at the level of molecular regulation, in various phy-
siological processes, in different organs, etc. To comprehend 
the organization of systems elements that are required for flexi-
ble response to perturbations – and therefore maintenance of 
health - we are using network biology as a mean for multi-level 
mapping of systems components and interactions between 
them. This enables understanding of the processes required for 
adaptive response in various organs and discovery of (combi-
nations of) “hotspot” nodes that need to be fine-tuned in order 
to achieve optimal flexibility of the system. 

A growing compendium of nutrigenomics and challenge 
test studies now allows for integrative analysis and recons-
truction of “reference networks” as a mean to capture dynamic 
relations between molecular entities, physiologically relevant 
marker processes and health benefit endpoints. Our mission is 
to develop and use such reference networks to address systems 
flexibility using network properties, as a readout parameter for 
the health effects of nutrients, for discovery and prioritization 
of mechanisms, biomarkers and intervention targets and as a 
guidance for improved, evidence-based dietary interventions. 

Key words: Network biology, systems biology, systems fle-
xibility, metabolic health, biomarkers.

PS4-41 Public health genomics in individualized 
nutrition
PUBLIC HEALTH GENOMICS IN NUTRITIONAL 
SCIENCES
A. Brand
Institute For Public Health Genomics (IPHG), Maas-
tricht University, Maastricht, The Netherlands

Rapid scientific advances in genomics such as in the light of 
epigenomics, microbiomics and systems biology supported by 
new ICT solutions not only contribute to the understanding of 
disease mechanisms, but also provide the option of new pro-
mising applications in human health management during the 
whole life-course of a person. What was little time ago a vi-
sion for a new era of public health, in which advances from the 
-omic sciences would be integrated into strategies aiming at be-
nefiting population health, is now responding to the very pres-
sing need for the development of effective personalized health-
care going even beyond personalized medicine. Nutrigenomics 
is the field showing not only that nutrients play a central role 
in the stabilization of the DNA but also that there is a need to 
understand the complexity of the interaction between nutri-
tion, genomics and other environmental factors as well as their 
role in the development of diseases. So far, all stakeholders in-
cluding policy-makers and the private sector are struggling to 
translate the emerging knowledge into public health. Public 
Health Genomics (PHG) is the area of public health ensuring 
that scientific advances in genomics (“from cell...”) triggered by 
innovative technologies are timely, effectively and responsibly 
translated into health policies and practice for the benefit of 
population health (“...to society”). The implementation of PHG 
requires increased concerted activities. The Institute for Public 
Health Genomics (IPHG) at Maastricht University aims to 
fulfil this task in all European Member States by hosting the 
European Centre for Public Health Genomics (ECPHG) and 
coordinating the Public Health Genomics European Network 
(PHGEN). Furthermore, it is actively involved in the FP7 CSA 
on Personalised Medicine (PerMed) funding bodies, as well as 
in the European Flagship Pilot ITFoM on the future of medi-
cine that aims to achieve the visionary goal of the “virtual hu-
man”.

Key words: Personalized nutrition, Public Health Geno-
mics.
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EPIGENETIC MECHANISMS OF BIOACTIVE FOOD 
COMPONENTS IN CANCER PREVENTION
B. Stefanska
Department of Pharmacology and Therapeutics, 
McGill University, Montréal, Québec, Canada

Aberrations in gene expression and protein function obser-
ved in a variety of human disorders with cancer at the forefront 
are caused by both genetic and epigenetic factors. Epigenetics 
refers to changes in gene expression programming that alter the 
phenotype without disrupting the underlying DNA sequence. 
Epigenetic modifications, which include DNA methylation, 
covalent histone modifications, and regulation by non-coding 
RNAs, are dynamic and serve as an adaptation mechanism to a 
wide variety of environmental and social factors including diet. 
A number of studies provide evidence that natural bioactive 
compounds found in food and herbs can modulate gene ex-
pression by targeting elements of the epigenome, in particular 
DNA methylation, during different life stages. Increase in DNA 
methylation within gene promoters of tumor suppressor genes 
has been linked to their transcriptional silencing and is consi-
dered a hallmark of cancer. Resveratrol, a polyphenol present 
abundantly in grapes and red wine, as well as vitamins D and A 
reverse DNA promoter hypermethylation of tumor suppressor 
genes and lead to their re-activation in breast cancer. It robustly 
reduces cancer cell growth and sensitizes cells to anti-cancer 
agents. Nutrients that are components of one carbon metabo-
lism such as folate, riboflavin, pyridoxine, cobalamin, choline, 
betaine, and methionine, affect DNA methylation by regula-
ting levels of S-adenosyl-L-methionine that is the ubiquitous 
methyl donor. These compounds can potentially reverse DNA 
promoter hypomethylation in cancer and inactivate genes dri-
ving cancer progression and metastasis. Our findings indicate 
that natural compounds can change the epigenome leading to 
activation of tumor suppressor genes and suppression of onco-
genes and pro-metastatic genes. Since epigenetic abnormalities 
have been shown to be both causative and contributing factors 
in different health conditions including cancer, individualized 
nutrition might play a tremendous role in cancer prevention 
and therapy. 

Key words: Nutritional epigenetics, carcinogenesis, indivi-
dualized nutrition.

LET`S IMPLEMENT PUBLIC HEALTH GENOMICS 
AND PERSONALIZED NUTRITION
B. Van Ommen
TNO, Wageningen, The Netherlands

Over the last decade, personalized nutrition has become a 
buzz word, with promises piling up. Many small and large com-
panies have tried to enter this area, not all successfully. Scien-
tifically and technologically, personalized nutrition is feasible. 
Yet, the implementation requires more than this. A consumer 
needs to know all relevant aspects of his/her health status, 
and needs to have access to information and knowledge that 
links the personal health status to dietary advice that is plea-
sant, convenient, varied, etc., within a system that motivates to 
continue and comply. Well, we are not there yet. However, new 
areas of implementation emerge that combine information te-
chnology, do-it-yourself health assessment ranging from geno-
me to glucose, intelligent algorithms that turn measurements 
into motivation. Yet, the real breakthrough will not come for 
personalized nutrition in isolation, but as part of a paradigm 
shift in health(care) comprising 6 aspects: 

- from a reductionist to a systems view on society and health 
- from disease management to health promotion; 
- from medicine-focus only to include lifestyle, nutrition, 

psychology; 
- from a generic to a personalized approach; 
- from the patient as “case” to an empowered person (self-

management). 
- from passive patient to an optimally participating citizen. 
This requires a massive change in our approach on science. I 

will demonstrate how in Europe, nutrition scientists are taking 
a lead in this shift by creating the “Nutrition Researchers Co-
hort”, as a significant step in implementing public health geno-
mics and personalized nutrition.

Key words: Epigenomics, nutrigenomics,personalized nu-
trition.

GENETIC, EPIGENETIC AND NUTRITIONAL INTE-
RACTION IN NEUROLOGICAL DISORDERS
B. Peterlin, A. Maver
Clinical Institute of Medical Genetics, UMCL, Ljubl-
jana, Slovenija

The global burden of disease related to neurology is consi-
derable and projected to rise in the future. Accumulating data 
from hypothesis free - genomic approaches including exome/
genome next generation sequencing, transcriptomics, epigeno-
mics, and other omics approaches are revolutionizing unders-
tanding of mechanisms underlying brain diseases. Evidence is 
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accumulating on mutual interaction among dietary molecules, 
genes and gene function. Moreover, epigenetic mechanisms, 
which are influenced by endogenous and exogenous stimuli 
contribute to plasticity and homeostasis of the central nervous 
system in health and disease. Bioinformatic tools are promising 
to integrate these various types of data to better understand 
nutrition -gene interactions. Consequently, novel approaches 
to prevention and treatment of neurological disorders can be 
envisaged.

Key words: Epigenetics, neurological disorders, nutrition.

GENOMICS, MICROBIOMICS AND EPIGENOMICS 
IN METABOLIC SYNDROME: A CASE STUDY IN PU-
BLIC HEALTH GENOMICS
A G. Haslberger, E. Aumueller, B. Hippe, M. Remely
Department Nutritional Sciences, University of 
Vienna, Vienna

Public Health Genomics translates knowledge from mo-
lecular biology for the benefit of population health. The un-
derstanding of interactions between omic levels needs to be 
integrated in public health strategies. The metabolic syndrome 
is a good example for the need to integrate knowledge from 
sequence based genomic data, epigenetic mechanisms, indivi-
dual microbiota, and complex gene environment interactions 
for an understanding of pathogenesis and therapy. 

Analysis of the adaptive thermogenesis pathway in obesity 
suggests that multiple SNPs in genes (ADRB3, UCP1, PPARγ, 
Pgc1α, rXrα, c/EBPα, FaBP4, LPL) correlate with obesity. 
However, for almost all of these genes also an epigenetic re-
gulation, influenced by the environment was demonstrated. 
Mechanisms between sequence changes and epigenetics need 
better understanding. 

Individual characteristics of microbiota influence the deve-
lopment of low grade inflammation. Changes in patterns and 
metabolic activities of GI microbiota have been claimed as a 
cause of obesity. Abundance and changes of Firmicutes: Bac-
teroidetes, SCFA producing Clostridia and bacterial diversity 
seem to influence mechanisms underlying obesity and T2D. 
These changes in GI microbiota can be linked to an altered gene 
expression and epigenetic regulation, especially methylation 
of CpGs in promoter region of SCFA receptors, inflammatory 
mediators (such as IL-6 and TNF-α), and Toll like receptors. 

The conclusion of these case study points to the need to res-
pect gene - environment interactions and different omic levels 
for individualized health prevention and results in concepts for 
public health genomics. 

Brettfeld C et al., Genetic and epigenetic interactions in 
adaptive thermogenesis from a Public Health Genomics pers-
pective. IJPH, 2012:9 Remely M. et al. ) Abundance and Diver-
sity of Microbiota in Type 2 Diabetes and Obesity. J Diabetes 

Metab 4: 253, 2013 Remely M. et al. Effects of short chain fatty 
acid producing bacteria on epigenetic regulation of FFAR3 in 
type 2 diabetes and obesity, in print

Key words: Genomics, epigenomics, metabolic syndrome, 
microbiomics, microbiota, thermogenesis, SNP.

PS4-49 Biomarkers of response to dietary inter-
ventions
ADVANCED IMAGING TECHNIQUES TO STUDY 
BRAIN DEVELOPMENT IN NUTRITIONAL INTER-
VENTION
S. Sizonenko
Geneva University Hospital, Geneva, Switzerland

This talk will focus on Magnetic Resonance Imaging (MRI) 
techniques and how they can be used in nutrition studies of 
brain development. The advent of non-invasive MRI was a 
breakthrough to assess the human brain in vivo, greatly ex-
panding the possibilities to investigate brain structure and 
function. Clinically, neuroradiologists usually interpret scans 
by visual inspection; however, in order to reveal more subtle 
features, other techniques have been developed that depend on 
different acquisition modalities with post-acquisition proces-
sing of the scans. Within the broad divisions of macro-, micro-
structural, metabolic and functional imaging, a variety of tech-
niques have emerged from magnetic resonance (MR) leading 
to multimodal assessment of the brain. Therefore, the combi-
nation of MRI as a multimodal tool with post-acquisition pro-
cessing techniques provides powerful technology for the study 
of the effects of nutrition on brain development. Further it re-
present an excellent translational tool from animal to human 
research as the same techniques can be appleid. These aspects 
will be presented and examples of nutrition studies in the early 
life spectrum that have included MRI will be discussed.

Key words: Magnetic resonance imaging, brain imaging, 
nutrition

APPLYING STRUCTURAL MAGNETIC RESONANCE 
BRAIN IMAGING IN NUTRITION STUDIES
K B. Walhovd
Department of Psychology, University of Oslo, 
Norway

A number of changes in in brain and cognition take pla-
ce across the lifespan. There are great individual differences. 
Changes can be influenced by a number of conditions, inclu-
ding nutrition. Brain imaging techniques have been applied to 
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demonstrate the effect of dietary intake patterns and nutrition 
interventions on brain structure and function. Biomarkers of 
nutrient intake and related parameters, e.g. cholesterol, can 
also be linked to brain imaging data. One example of dietary 
components studied includes long-chain polyunsaturated fatty 
acids. In this presentation, imaging related to nutrition, inclu-
ding data using MR imaging and nutrition biomarkers, limi-
tations of these techniques and potential future applications 
across the lifespan will be discussed. Preliminary data will be 
presented on MR imaging of longitudinal brain age changes 
in relation to nutrition, including data on cortical thinning in 
relation to body mass index (BMI) and blood markers of cho-
lesterol, DHA and vitamin D.

Key words: Biomarkers, brain imaging, magnetic resonan-
ce, nutrition.

A CONSIDERATION OF BIOMARKERS TO BE USED 
FOR EVALUATION OF INFLAMMATION IN HUMAN 
NUTRITIONAL STUDIES
P C. Calder1, N. Ahluwalia2, R. Albers3,4, N. Bosco5, R. 
Bourdet-Sicard6, D. Haller7, S T. Holgate1, L S. Jönsson8, 
M E. Latulippe8, A. Marcos9, J. Moreines10, C. M’Rini11, M. 
Muller12, G. Pawelec13, R J J. van Neerven14, B. Watzl15, J. 
Zhao16

1University of Southampton, Southampton, UK 
2Inserm U557, Bobigny, France 
3Unilever R&D, Vlaardingen, The Netherlands 
4NutriLeads, Rockanje, the Netherlands 
5Nestlé Research Center, Lausanne, Switzerland 
6Danone Research, Palaiseau, France 
7Technical University of Munich, Fresing, Germany 
8ILSI Europe, Brussels, Belgium 
9ICTAN-CSIC spanish Natinal Research Council, 
Madrid, Spain 
10Pfizer, Madison, New Jersey, USA

Background and objectives: Inflammation is a normal 
process and there are a number of cells and mediators invol-
ved. They are common to all inflammatory diseases and in-
flammatory responses, and to both high-grade and low-grade 
inflammation. Despite great advances linking nutrition to in-
flammatory processes, there is no consensus as to which mar-
kers of inflammation best represent low-grade inflammation 
or differentiate among acute and chronic inflammation or 
between the initiation, propagation and resolution phases of 
inflammatory responses. 

Methods: To provide state-of-the science guidance, the ILSI 
Europe Nutrition and Immunity Task Force commissioned an 
Expert Group on Biomarkers of Inflammation, with the aim 

to evaluate the suitability of inflammatory markers in studies 
evaluating the impact of nutrition. For this project, the Expert 
Group identified robust and predictive markers, or patterns or 
clusters of markers, which can be used to assess inflammation 
in human nutrition studies in the general population. 

Results: Guidance for use of markers in nutrition research: 
There are a number of modifying factors that affect the con-
centration of an inflammatory marker at a given time; these 
modifying factors include age, body fatness, physical (in)acti-
vity, sex, smoking, genetics and microbiota composition. Pro-
bably most informative is measuring concentration changes in 
response to a challenge. A number of inflammatory challenges 
reflecting metabolic stress, infection, and tissue damage have 
been described. However, many of these challenges are poorly 
standardised. Patterns and clusters may be important as robust 
biomarkers of inflammation. 

Conclusions: The review provides guidance for future stu-
dies in the general population, specifically noting that challen-
ge models and cluster analyses seem promising but require 
rigorous standardisation and testing in prospective cohorts to 
assess their predictive value. Overall, the guidance contributes 
to a better understanding of the current limitations and oppor-
tunities for assessing inflammation. 

Key words: Inflammation, leukocyte, cytokine, chemokine, 
acute phase.

NEW METABOLOMIC STRATEGIES IN CLINICAL 
NUTRITION RESEARCH: FROM DIET TO REVEA-
LING DISEASE RISK BIOMARKERS
C. Andres-Lacueva1, M. Urpi-Sarda1, M. Garcia-Aloy1, R. 
Vazquez-Fresno1, R. Estruch2,3, D. Corella3,4, M A. Mar-
tinez-González3,5, J. Salas-Salvadó3,6, M I. Covas3,7, L. 
Serra-Majem3,8, J. Draper9, R. Llorach1

1Nutrition and Food Science Department, School 
of Pharmacy, University of Barcelona, Barcelona, 
Spain, Ingenio-CONSOLIDER program, FUN-C-
FOOD, Spain 
2Department of Internal Medicine, Hospital Clinic, 
IDIBAPS, Barcelona, Spain 
3Centro de Investigación Biomédica en Red de Fi-
siopatologia de la Obesidad y la Nutrición, Instituto 
de Salud Carlos III, Madrid, Spain 
4Genetic and Molecular Epidemiology Unit, School 
of Medicine, University of Valencia, Valencia, Spain 
5Department of Preventive Medicine and Public 
Health, University of Navarra, Pamplona, Spain 
6Human Nutrition Unit, Hospital Universitari de 
Sant Joan de Reus, IISPV, University Rovira i Virgili, 
Reus, Spain 
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7Cardiovascular Risk and Nutrition Research Group, 
Institut Municipal d’Investigació Mèdica, Barcelona, 
Spain 
8Department of Clinical Sciences, University of Las 
Palmas de Gran Canaria, Las Palmas 
9Institute of Biological Environmental and Rural 
Sciences, Aberystwyth University, Aberystwyth, UK

Backgrounds and objectives: An important challenge 
of modern nutrition is to correctly assess metabolic status 
of subjects after specific diets. Usually, evaluations of human 
dietary patterns (or its components) have been carried out in 
small or medium controlled studies; however, on few occa-
sions have been scaled to free-living studies. The Mediterra-
nean diet shows a complex profile (qualitative and quantitative 
point of view) of bioactive-rich food sources including fruits, 
wine, nuts, olive oil, etc. The aim was to apply a metabolomic 
approach to explore the relation between dietary information 
and metabolic profiles in producing biomarkers that allow the 
intake of a particular dietary pattern or component to be as-
sessed. 

Methods: The PREDIMED study (www.predimed.org) is a 
parallel-group, single-blind, multicenter, randomized, contro-
lled, 5 y feeding trial assessing the effects of the Mediterranean 
Diet supplemented with extra-virgin olive oil (MD-EVOO) 
or mixed nuts (MD-Nut) on the primary prevention of coro-
nary heart disease, compared to a control Low Fat Diet (LFD).
Spot urine samples and FFQ data from the participants of the 
PREDIMED were studied. Urine samples were analyzed by 
LTQ(Thermo) followed by statistical analysis. Biomarker iden-
tifications were achieved combining computational- assisted 
identification (MZedDB, HMDB, Masstrix, Metlin databases 
and in-house-database), IT/FT-MS/MS (Thermo) data and in-
silico MS/MS experiments (MetFrag). 

Results: Differences between dietary patterns of intake 
were detected. The results reinforce the interest to combine die-
tary information with metabolic fingerprinting to obtain new 
food-related metabolome biomarkers. Application of these ap-
proaches will allow us to obtain a picture of the complex inte-
ractions between diet, health status and urinary metabolome. 

Conclusions: This study reveals the interest of metabolic 
phenotyping strategies in the identification of biomarkers rela-
ted with clinical parameters. 

Key words: Biomarkers nutritional intake, exposure, meta-
bolomic, dietary intervention.

PS5-57 Early programming and nutrition in Latin 
America
MATERNAL CALCIUM INTAKE AND MODELING OF 
FETAL BLOOD PRESSURE
J. Belizán
Instituto de Efectividad Clínica, Buenos Aires, Ar-
gentina

Our interest in the relationship between calcium intake and 
blood pressure started from the observation of indigenous wo-
men in Guatemala. Those women have a high calcium intake 
due to the Mayan tradition to treat corn with lime and have 
a very low incidence of hypertensive disorders of pregnancy. 
These observations led us to hypothesize that the incidence of 
one of the most severe forms of hypertension during pregnan-
cy, pre-eclampsia, can be reduced in populations of low calcium 
intake by calcium supplementation (1). In agreement with this 
hypothesis, a recent meta-analyses including 11 randomized 
controlled trials have shown that in communities with low 
dietary calcium intake, calcium supplementation during preg-
nancy is associated with a 68 % (from 51% to 79%) reduction 
in the incidence of pre-eclampsia (2). Our group performed a 
large, randomized controlled trial of calcium supplementation 
during pregnancy (3) in a population with low calcium intake, 
and 7 years later we conducted the follow-up of children born 
from these mothers (4). This study showed that the offspring of 
calcium supplemented mothers had a lower incidence of high 
blood pressure than offspring of mothers receiving placebo, 
suggesting a role of fetal calcium restriction on the genesis of 
hypertension in later life. We have shown in Wistar-Kyoto rats 
that maternal dietary calcium intake during pregnancy has a 
modeling effect on offspring’s blood pressure. Rats exposed in 
utero to a calcium deficit develop high blood pressure during 
adulthood (5). 

References 1. Belizan JM et al Am J Obstet Gynecol 1988; 
158:898 

	 2. Hofmeyr GJ et al. Cochrane Database of 
Systematic Reviews 2010, Issue 8. Art. No.: 
CD001059 

	 3. Belizán JM et al. NEJM. 1991; 325: 1399 
	 4. Belizan JM et al. BMJ 1997; 315:281 5. Ber-

gel E and Belizan JM. Br J Obstet Gynaecol. 
2002;109:5405

Key words: Calcium supplementation, children, pregnancy.
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BODY MASS INDEX AT BIRTH, SCHOOL AGE 
AND ADULTHOOD AS PREDICTOR OF IMPAIRED 
BLOOD PRESSURE IN YOUNG ADULTS IN LATIN 
AMERICA
A A. Ferraro1, V. Cardoso2, C. Grandi3, A M. Silva4, H. Bet-
tiol2, M A. Barbieri2

1Universidade de São Paulo, São Paulo, Brazil 
2Universidade de São Paulo - Ribeirão Preto, São 
Paulo, Brazil 
3Hospital Materno-Infantil Ramón Sardá, Buenos 
Aires, Argentina 
4Universidade Federal do Maranhão, São Luis, Brazil

Background and objectives: Birth weight and weight gain 
have been associated with high adult systolic blood pressure 
(BP) but not with high diastolic BP. Less well known is if the 
association between weight gain with high PHT or HT changes 
across the life cycle. The objective of this study is to assess the 
independent association of body mass index (BMI) measured 
in three points in the life cycle with adult PHT and HT. 

Methods: A prospective cohort of all living born in the 
city of Ribeirao Preto, Brazil, was assessed at birth (1978/79), 
school-age (1987/88) and adulthood (2002/04). Data on neo-
natal variables, socioeconomic position and anthropometry of 
all three moments as well as adult RF for HT were present for 
1143 subjects. Conditional weight analysis was performed to 
assess the risk of repeated-in-time measurements. 

Results: Lower BMI at birth was associated with diastolic 
HT (RR=3.10; 95%CI 1.08-8.88). Higher BMI gain between 
birth and school age was associated with adult diastolic PHT 
& HT (respectively RR=2.78; 95%CI 1.67-4.64 & RR=6.79; 
95%CI 1.82-25.46). Higher BMI gain between school age and 
adulthood was associated with both systolic PHT & HT (res-
pectively RR=2.29; 95%CI 1.57-3.34 & RR=4.68; 95%CI 2.34-
9.36) and diastolic PHT & HT (respectively RR=2.37; 95%CI 
1.43-3.82 & RR=14.94; 95%CI 3.42-64.67). These effects were 
significant after adjustments for traditional HT risk factors and 
possible confounders. 

Conclusion: Low BMI at birth, BMI gain between birth and 
school age, and BMI gain between school age and adulthood 
are all associated with adult diastolic HT. BMI gain between 
birth and school age is associated with both adult diastolic PHT 
and HT, whereas BMI gain between school age and adulthood 
is associated with systolic and diastolic PHT and HT. 

Key words: Cohort, body mass index, hypertension, life 
course epidemiology.

MATERNAL OBESITY AND NEONATAL INSULIN 
RESISTANCE IN THE ORIGIN OF METABOLIC SYN-
DROME IN CHILDHOOD
M. Farias1,2, R. Villalobos1, P. Sáez1, F. Westermeier1, J. 
Poblete1, J P. Kusanovic1,4, F. Mardones-Santander3, L. 
Sobrevia1,2

1Division of Obstetrics and Gynecology, School of 
Medicine, Faculty of Medicine, Pontificia Universi-
dad Católica de Chile, Chile 
2Cellular and Molecular Physiology Laboratory 
(CMPL), Centre of Medical Research (CIM), School of 
Medicine, Faculty of Medicine, Pontificia Universi-
dad Católica de Chile, Chile 
3Division of Public Health, School of Medicine, 
Faculty of Medicine, Pontificia Universidad Católica 
de Chile, Chile 
4Dr. Sótero del Río Hospital, National Health Service, 
Santiago, Chile

Obesity during pregnancy has been recognized as an in-
dependent risk factor for maternal and fetal complications, 
including congenital anomalies, gestational diabetes mellitus, 
gestational hypertension and preeclampsia, caesarean delivery, 
macrosomia (birth weight > 4000 g), increased neonatal adi-
posity and hyperinsulinemia. In addition to perinatal compli-
cations associated to maternal obesity, rising epidemiological 
evidence has suggested the intrauterine programming of whole 
body insulin resistance (IR) in the offspring of obese pregnant 
woman, evaluated both at early neonatal stage and at young 
adulthood. Our cohort data showed association among eleva-
ted neonatal anthropometry measurements (birth weight and 
height) and increased levels of waist circumpherence and blood 
pressure in childohood, two components of the metabolic syn-
drome (MetS). In the other hand, the homeostasis model asses-
ment index of insulin resistance (HOMA-IR) was correlated to 
the number of MetS components in this population. In order to 
describe potential mechanisms of relationship between mater-
nal obesity and future development of MetS, we have evaluated 
modulators of neonatal insulin signaling pathway in human 
and animal models of maternal obesity. We have found in-
creased levels of neonatal insulin secretion (serum C-peptide) 
and sub-clinical markers of cellular insulin resistance and en-
doplasmic reticulum stress (ER-stress) in offsprings of women 
with maternal weight excess. The ER stress response has been 
related to IR and diabetes mellitus development in multiple 
models of obesity. Thus, a mechanistic link could be propo-
sed between maternal obesity, ER stress and IR in fetal tissues 
as part of the physiopathology route that connects abnormal 
intrauterine nutrition with elevated risk of MetS in childhood. 

Acknowledgement: FONDECYT (1121145, 1110977, 
1090594), CONICYT (ACT-73 PIA). 

Key words: Maternal obesity, insulin resistance, er stress, 
metabolic syndrome.
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FOLLOW UP OF A COHORT OF MALNOURISHED 
CHILDREN AT AGE 20-30 YEARS
J. Rozowski1, L. Moreira1, M J. Escaffi1, L. Rodriguez2, T. 
Pizarro2, S. Muzzo3, F. Monckeberg2

1Pontificia Universidad Católica de Chile, Santiago 
de Chile, Chile 
2Corporation for Infant Nutrition (CONIN), Santiago 
de Chile, Chile 
3Universidad Diego Portales, Santiago de Chile, 
Chile

Infant malnutrition was highly prevalent in Chile during 
the first half of the 20th century, reaching 20% in 1970. In order 
to alleviate hospital overcrowding a corporation (CONIN) was 
created in 1977 that housed children below 2 years of age once 
they were stabilized in public hospitals. The residences provi-
ded food, child and medical care and nutrition education to 
the mothers. A cohort from Curicó, a city 180 km south of San-
tiago is being formed with adults that suffered moderate and 
severe protein-calorie malnutrition (PCM) in their first 2 years 
of life and currently are 20-30 years old. 256 charts available 
were examined and 180 were selected from children modera-
tely and severely malnourished (Gomez classification) during 
the first two years of life. Weight at birth, gestational age, lacta-
tion, weight progression and complete medical records during 
their residence were available in the charts. Adults were evalua-
ted for socioeconomic level, food intake, insulin resistance and 
anthropometry. They had 148 days of residence at the center. 
40 % were women. The formation of the cohort will allow to 
assess the effect of early PCM on adults and their progeny. 

Key words: Infant malnutrition, cohort, adults, follow-up.

EARLY GROWTH AND BIOLOGICAL MATURATION
S. Cruchet
Institute of Nutrition and Food Technology (INTA), 
Santiago de Chile, Chile

Increasing evidence indicates that excess adiposity is asso-
ciated with accelerated skeletal and sexual maturation although 
results are not always consistent across sexes or ethnic groups. 
Also, it has been also suggested that some of these relationships 
would originate in the first years of life. Since 2006 we have 
followed ~1100 Chilean children (50% girls) from low-middle 
socioeconomic class in the Growth and Obesity Chilean Co-
hort Study (GOCS). In these children we have collected detai-
led anthropometric information from birth to 10y of age and 
we have also characterized biological maturation with ultra-
sound bone age, DHEAS concentrations, and Tanner staging. 
We will present data that shows that obese prepubertal GOCS 

children compared to normal counterparts have accelerated 
maturation, particularly in terms of skeletal maturation. We 
will also present evidence that linear and ponderal growth du-
ring infancy is associated with maturation status in childhood, 
although magnitude and direction of the associations vary by 
sex and by type of indicator assessed. Taken altogether, we be-
lieve our results suggest that maturation status is a key compo-
nent for judging the adequacy of growth. 

Key words: Early growth, obesity, skeletal maturation, adre-
narche.

A NEW STANDARD FOR INSULIN RESISTANCE 
AND ITS ASSOCIATION WITH THE METABOLIC 
SYNDROME IN CHILEAN SCHOOL AGE CHILDREN
S. Barja
Department of Pediatrics,Pontificia Universidad 
Católica de Chile, Santiago de Chile, Chile

Insulin Resistance (RI) has been proposed like the common 
pathogenic mechanism for the different risk factors that cons-
titute the Metabolic Syndrome (MS). In studies of adult popu-
lation the estimation of RI by means of Homeostasis Metabolic 
Assessment index(HOMA)has allowed to find an association 
to cardiovascular risk and especially to evaluate and follow the 
development of type 2 Diabetes Mellitus. Generally agreed in-
sulin or HOMA cut-off levels for the pediatric population do 
not exist. This is due in part because the measurement of in-
sulinemia presents a significant inter and intra-individual va-
riation, and has a high dependency of the used technique. In 
addition, in children it is influenced by sex, age, pubertal ma-
turation and also by genetic and cultural factors, which makes 
necessary to have local standards. The objective of this talk is to 
briefly present the development of a new standard of reference 
for insulinemia and HOMA, in a Chilean population of chil-
dren and adolescents*. This reference enables a better clinical 
interpretation of RI, suggesting cut-off points for identifying 
children with higher risk according to sex and pubertal matu-
ration. Its relationship to abdominal obesity and the agreement 
with different criteria for MS are also presented. 

 *Barja S, Arnaíz P, Domínguez MA, Villarroel L, Cassis 
B, Castillo O, Salomó G, Farías M, Goycoolea M, Quiroga T, 
Mardones F. Normal plasma insulin and HOMA values among 
Chilean children and adolescents. Rev Med Chile 2011; 139: 
1444-1452. 

Key words: Insulin,insulin resistance,children,metabolic 
syndrome.
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ASSOCIATION OF PRE AND POST NATAL GROWTH 
WITH METABOLIC SYNDROME COMPONENTS 
DURING CHILDHOOD
F. Mardones, A. Dominguez, L.Villarroel
Pontificia Universidad Católica de Chile, Santiago 
de Chile, Chile

Background and objectives: Fast weight gain and linear 
growth in children in the first two years of life have been re-
cently proven to result in substantial gains in height in schoo-
ling in relatively poor countries (Adair LS et al. Lancet 2013; 
published online). We aimed to assess the relative influence 
of weight gain and linear growth at 6 and 10-13 years old on 
metabolic syndrome (MS) components and insulin resistance 
(IR). 

Methods: We used data of 20 public schools (n=1556) from 
a relatively low income area of Santiago, Chile. Retrospective 
information on perinatal variables and anthropometry at 6 
years old was obtained. Present data on MS and HOMA-IR was 
also obtained. In order to account for linear growth in height 
and weight on the MS components, we used the so-called con-
ditional weight gain method. To quantify the odds ratio (OR) 
of non normal values, logistic regression models were used. 

Results: Birth length (BL) was almost significantly asso-
ciated with waist circumference (WC), decreasing the odds 
of WC (OR: 0.93 (0.87-1.00)). Birth weight (BW), relative or 
conditional on BL, also decreased the odds of WC (0.45 (0.35-
0.57)).Relative height gain at 6 years old increased the odds of 
triglycerides (TG) (1,04(1,02-1,06)), IR (1,05(1,03-1,08)) and 
MS (1,05(1,01-1,09)).Relative weight gain at 6 years old increa-
sed the odds of HDL (1.05(1.01-1.09)), TG (1.11(1.07-1.15)), 
blood pressure (BP) (1.07(1.03-1.12)), IR (1.22(1.17-1.27)) 
and MS (1.21(1.15-1.28)).Height gain to present examina-
tions increased the odds of glycemia (GLI) (1,08(1,05-1,11)), 
HDL (1,02(1,001-1,05)) and IR (1,09(1,07-1,11)). Relative 
weight gain to actual examination increased the odds of HDL 
(1.05(1.03-1.07)), TG (1.07(1.06-1.09)), BP (1.04(1.02-1.06)), 
HOMA (1.15(1.13-1.18)) and MS (1.13 (1.10-1.16)). All varia-
bles were inversely associated to WC. 

Conclusion: Linear excess height gain and relative weight 
gain increases the risk of having MS at 10-13 years old, and its 
components, except for WC that performs in the opposite way.

Key words: Childhood, metabolic syndrome, obesity, 
anthropometry, insulin resistance, blood lipids, blood pressure.

PS5-65 Metabolic and nutritional aspects of ge-
netic diseases
THERAPEUTIC STRATEGIES IN ORGANIC ACIDU-
RIAS
B. Perez, L R. Desviat, M. Ugarte
Centro de Diagnóstico de Enfermedades Molecula-
res, Centro de Biología Molecular, CIBERER, Univer-
sidad Autónoma de Madrid, Madrid, Spain

Propionic (PA) and methylmalonic acidurias (MMA) are 
the most frequent forms of branched-chain organic acidurias. 
PA is caused by genetic defects in either alpha or beta subunits 
of the nuclear encoded mitochondrial protein propionyl-CoA 
carboxylase (PCC) and four defects involved in B12 transport, 
synthesis of active cofactor adenosylcobalamin (AdoCbl) and 
for the apoenzyme methylmalonyl-CoA mutase (MUT) cau-
sing MMA. Currently there is no cure for these diseases and 
therapeutic options include dietary restriction of substra-
tes and carnitin and pharmacological biotin and cobalamin 
supplementation is part of the usual treatment. Efforts are now 
being directed towards exploring alternative therapies based 
on identifying new targets in the context of personalized medi-
cine. The analysis of the mitochondrial dysfunction performed 
in the primary dermal fibroblasts have revealed the presence of 
high doses of ROS species and subsequent release of apoptosis 
pathway and also mitochondrial bioenergetic impairment and 
fission of the mitochondrial reticulum. Multiple combinations 
of conventional and novel pharmacological and nutritional in-
terventions to improve the oxygen consumption which increa-
se energy metabolism and to ROS scavenger in specific tissues 
organs will be necessary. In fact, the vitamin B12 and others 
antioxidants ameliorate the ROS content in patients-derived 
fibroblast. Additionally, we have obtained promising results on 
antisense therapy to rescue and modulate the splicing process 
caused by deep intronic mutations and we have also genera-
ted a proof-of-concept to use read-through drugs to transla-
te transcripts bearing nonsense changes. Finally, we have de-
tected some pharmacological chaperones, small compounds 
which are able to increase the activity of the some destabilizing 
mutant forms of adenosylcobalamin transferase protein affec-
ted in MMA cblB. In summary, the knowledge gained from 
the comprehensive study of the genetic and functional basis of 
these diseases has enabled us to generate proof-of-principles to 
use genetic and pharmacological drugs as possible therapeutic 
interventions for PA and MMA.

Key words: Adenosylcobalamin, propionic aciduria, 
methylmalonic aciduria, vitamin B12.
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NUTRITIONAL ASPECTS OF PHENYLKETONURIA 
AND METHYLMALONIC ACIDEMIA
V. Cornejo, E. Raimann, J F. Cabello, G. Castro, V. Hamil-
ton, C. Arias, A. Valiente, K. Betta, M. Colombo
Laboratory of Genetic and Metabolic Diseases, 
Institute of Nutrition and Food Technology (INTA), 
University of Chile, Santiago, Chile

Phenylketonuria (PKU) and Methylmalonic Acidemia 
(MMA) are inborn errors of metabolism with an autosomal re-
cessive inheritance. In a 95% of PKU cases is due to the absence 
or deficiency of the enzyme phenylalanine hydroxylase. If not 
diagnosed and treated during the neonatal period, there is a 
progressive deterioration of the central nervous system (CNS) 
causing severe mental retardation (MR). The hydroxylase gen 
is in chromosome 12q22-q24.1. There are more than 600 mu-
tations described. Treatment consists on a phenylalanine (Phe) 
restricted diet, based on special formulas free of Phe. MR is 
prevented if the Phe levels are maintained below 8.0 mg/dl, 
through life time. Because this is a very strict diet during school 
age and adolescence, the adherence to treatment diminishes 
considerably. For this reason new alternatives of treatment 
have been developed, such us the use of neutral amino acids 
(LNAA), glycomacropeptides (GMP) and tetrahydropterin 
(BH4). This last one has been very effective in variant muta-
tions. MMA is due to the deficit of the enzyme methylmalonyl 
CoA or a defect in its cofactors: cblA, cblB, cblC all dependent 
of vitamin B12. Clinical presentation consists of hyperammo-
nemia, metabolic acidosis, progressive CNS dysfunction lea-
ding to coma and death. Treatment in the acute phase requires 
a rapid removal of methylmalonic acid and ammonia by extra-
corporeal methods. During the chronic phase a special diet is 
indicated, restricted in the amino acids methionine, threonine, 
valine and isoleucine (MTVI). Tolerance for intact protein is 
low. Patients must be supplemented with special formula free 
of MTVI, L-carnitine (100 mg/kg/day) and B12 (10 mg/day 
oral or 1 mg/day intramuscular). It is important to point at the 
fact that an early and well controlled treatment permits normal 
growth and development. 

Key words: Inborn errors of metabolism, methylmalonic 
acidemia, phenylketonuria.

OMEGA-3 FATTY ACIDS AND INBORN ERRORS OF 
METABOLISM
M. Gil-Campos1, P. Sanjurjo-Crespo2

1Department of Pediatrics, University Reina Sofia 
Hospital, Maimonides Institute For Biomedical Re-
search (IMIBIC), Córdoba, Spain 
2Division of Metabolism, Hospital de Cruces and 
Basque University, School of Medicine, Bilbao, 
Spain

N-3 polyunsaturated fatty acids have multiple functions un-
der investigation in metabolic inborn errors. In premature in-
fants and neonates, functions in visual and neurological deve-
lopment have been shown; however, their effects are still being 
studied on certain chronic neurological diseases, inflammatory 
and metabolic disorders. Docosahexaenoic acid (DHA) is a n-3 
polyunsaturated fatty acid with multiple functions conferred 
under study. The DHA requirements are not fixed but recom-
mendations must be based on inputs that mimic the composi-
tion of breastfeeding, and in older children and pregnants or 
in lactation, ensure to intake a similar quantity as the intake 
of oily fish at least twice a week. It is essential to recognize the 
need for supplementation of DHA in some diseases that res-
tricted diets or may induce altered metabolism resulting in 
deficit, and to found scientific evidence on its effects. The aim 
of this review is to examine the effects of long chain polyun-
saturated fatty acids supplementation in preventing cognitive 
impairment or retarding its progress, and nutritional deficits, 
in children with inborn errors of metabolism. All double-blind, 
placebo-controlled, randomized trials, and other studies in 
which supplements of omega-3 were administered in children 
with inborn errors, or studies that evaluate omega-3 fatty acids 
status in plasma in these pathologies, were analyzed. Few ran-
domized controlled trials fulfilled the inclusion criteria for this 
specialized review but there is evidence that, in several inborn 
errors in children, there is a deficit in omega-3 fatty acids, and 
supplementation may improve function, or prevent the pro-
gression of impairment. Nonetheless, further investigations are 
needed on this issue. 

Key words: Amino acid metabolism, children, docosa-
hexaenoic acid, omega-3 fatty acids, peroxisomal disorders, 
urea cycle disorders.
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STRATEGIES FOR SEARCHING GENETIC CAUSES 
OF NUTRITION-RELATED EXTREME METABOLIC 
PHENOTYPES
J L. Santos1, V. Cortés1, S. Zanlungo2, J F. Miquel2

1Department of Nutrition, Diabetes and Metabo-
lism, School of Medicine, Pontificia Universidad 
Católica de Chile, Santiago, Chile 
2Department of Gastroenterology, School of 
Medicine, Pontificia Universidad Católica de Chile, 
Santiago, Chile

The arrival of novel genetic technologies offers an unprece-
dented capacity for the analysis of the human genome and for 
the understanding both rare and common human diseases. In 
the last years, the combination of exome/genome sequencing, 
analysis of the genome-wide landscape of insertions-deletions, 
linkage analysis, and the application of -omics disciplines (no-
tably metabolomics) have been used as a powerful weapon to 
disentangle genetic causes of metabolic diseases. As an exam-
ple of the application of these technologies, a syndrome cha-
racterized by epilepsy and neurological impairment was linked 
to mutations in the enzyme Branched-Chain Ketoacid Deshy-
drogenase Kinase (Novarino et al. Science 2012; 338: 394-397), 
opening the possibility of a personalized treatment based on 
the dietary supplementation of branched-chain amino acids. 
A number of genetic strategies have been used in the discovery 
of new genetic mutations causing metabolic diseases in Chi-
le. We show the identification of mutations in Chilean families 
with multiple affected cases of early-onset cholesterol gallstone 
disease through whole-exome sequencing. Through a genome-
wide analysis of genetic markers, we identified a nonsense mu-
tation in the APOA5 gene in a Chilean consanguineous family 
with multiple affected cases of severe hypertriglyceridemia. 
Using a targeted-sequencing approach, we have also found mu-
tations involved in the Lecithin: Cholesterol Acyltransferase 
deficiency characterized by very-low plasma HDL-cholesterol 
levels, congenital generalized lipodystrophy causing diabetes 
and extreme leanness, bile acid inborn errors such as cerebro-
tendinous xantomathosis, Niemann-Pick Type B disease and 
monogenic forms of diabetes and obesity. The combination of 
cutting-edge genomic, metabolomic and molecular technolo-
gies constitutes a powerful weapon to find causes of genetic 
disorders, with potential application in common multifactorial 
nutrition-related diseases. The identification of genetic causes 
of rare metabolic conditions leads to accurate molecular diag-
noses and, in some cases, to personalized nutritional or phar-
macological treatments. 

Key words: Metabolic diseases, genetics, diabetes, obesity, 
lipid disorders.
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T2 NUTRITION THROUGH LIFE COURSE

NPS1-2 Efficacy of lipid-based nutrient supple-
ments for prevention of maternal and infant un-
dernutrition in Africa: Results of the iLiNS Project
INTRODUCTION TO THE INTERNATIONAL LIPID-
BASED NUTRIENT SUPPLEMENTS (ILINS) PRO-
JECT
K. Dewey1, P. Ashorn2

1Department of Nutrition, University of California, 
Davis, USA 
2Department of International Health, School of Me-
dicine, University of Tampere, Tampere, Finland

Tackling undernutrition, including micronutrient deficien-
cies, is a high priority and potentially high-return development 
investment. Infants, young children and pregnant and lacta-
ting women in lower income countries are most vulnerable 
due to their high nutrient requirements and limited access to 
nutrient-rich foods. For these groups, innovative and low-cost 
approaches are needed to fill gaps in essential nutrients. The 
goal of the iLiNS Project is to provide information on the use 
of lipid-based nutrient supplements (LNS) to reduce undern-
utrition. LNS are a family of products designed to deliver nu-
trients to vulnerable groups. In addition to providing multiple 
micronutrients, LNS also provide energy, protein, and essen-
tial fatty acids. Drawing on the positive experience with LNS 
for the treatment of acute malnutrition, the iLiNS Project fo-
cuses on developing LNS products for prevention of undern-
utrition, particularly child stunting, and evaluating their im-
pact. The iLiNS Project includes four randomized controlled 
efficacy trials in Malawi, Ghana, and Burkina Faso, designed 
to answer key questions about the efficacy of “small-quantity” 
LNS (generally 20 g/d, ~118 kcal/d). The trial LNS products 
were developed to be mixed with and enrich locally available 
foods, and not to replace them. Two of the trials (iLiNS-DOSE 
and iLiNS-ZINC) targeted children beginning at 6 or 9 months 
of age, respectively, following them to 18 months of age. Two 
other trials (iLiNS-DYAD) are evaluating the impact of LNS 
developed especially for and given to women during pregnancy 
and the first 6 mo of lactation, as well as child-LNS provided 
to their children from 6 to 18 months. The iLiNS Project also 
extends beyond efficacy trials to explore a range of socioecono-

mic issues, including cost-effectiveness, willingness to pay for 
the LNS products, and possible product delivery systems. 

Acknowledgement: Bill & Melinda Gates Foundation and 
the U.S. Agency for International Development’s FANTA pro-
ject, managed by FHI 360.

Key words: Infants, lipids, women, pregnancy, undernutri-
tion.

EFFICACY OF REDUCED-COST LNS FORMULA-
TIONS FOR INFANTS AND YOUNG CHILDREN IN 
MALAWI: THE ILINS-DOSE TRIAL
K. Maleta1, J. Phuka1, K. Dewey2, U. Ashorn3, S. Vosti4, P. 
Ashorn3

1Department of Community Health, College of Me-
dicine, University of Malawi, Blantyre, Malawi 
2Department of Nutrition, University of California, 
Davis, Davis, USA 
3Dept. of International Health, School of Medicine, 
University of Tampere, Tampere, Finland 
4Department of Agricultural and Resource Econo-
mics, University of California, Davis, Davis, USA

Background and objectives: Complementation of infant 
diet with lipid-based nutrient supplements (LNS) has been 
suggested to improve growth and reduce morbidity. The daily 
quantity and the milk content of LNS affect its cost . The iLiNS 
Project developed different formulations of lipid-based nutrient 
supplements (10, 20 or 40g/d, with and without milk powder) 
for infants and children, to enrich complementary food with 
essential fatty acids, high quality protein and micronutrients.
To evaluate the efficacy and safety of various formulations of 
LNS in infants and children. 

Methods: Randomized single blind controlled trial enro-
lling six month old infants. Infants were randomized to one 
of six groups to receive daily 10, 20, or 40 g of LNS containing 
milk powder, 20 or 40 g of milk-free LNS, or no supplement 
until 18 mo of age. The daily ration contained approximately 1 
RDA of micronutrients and 56 to 243 kcal of energy. The food 
supplements were delivered at home at 2 week intervals. Parti-
cipants underwent a morbidity evaluation weekly, a limited de-
velopment assessment 4-weekly, anthropometric evaluation at 
26-week intervals and laboratory analyses at enrollment and at 
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18 mo. Growth and complete developmental assessments were 
done at 18 months. 

Results: In total 1932 infants were enrolled of whom 1556 
completed follow up at 18 months. During the follow-up period 
81 children died while 295 dropped out for various reasons. 
The effects of the intervention on length, changes in anthropo-
metric indices, anaemia and incidence of adverse events will 
be presented. 

Conclusion: The effect of various doses of LNS in compari-
son to no supplementation will be discussed.

Acknowledgement: Bill & Melinda Gates Foundation 

Key words: Lipid-based nutrient supplements, child 
growth, efficacy.

SMALL-QUANTITY LIPID-BASED NUTRIENT 
SUPPLEMENTS TOGETHER WITH MALARIA AND 
DIARRHEA TREATMENT IMPROVE GROWTH AND 
NEUROBEHAVIORAL DEVELOPMENT IN YOUNG 
BURKINABE CHILDREN
S. Hess1, S. Abbeddou1, E. Yakes2, J. Somé1,3, E. Prado1, 
Z. Ouédraogo3, R. Guissou3, S. Vosti4, J B. Ouédraogo3, 
K. Brown1

1Program in International and Community Nutri-
tion, Department of Nutrition, University of Califor-
nia, Davis, USA 
2Nutrition Program, Department of Individual, Fa-
mily and Community Education, University of New 
Mexico, Albuquerque, USA 
3Institut de Recherche en Sciences de la Santé, 
Bobo-Dioulasso, Burkina Faso 
4Department of Agricultural and Resource Econo-
mics, University of California, Davis, USA

Background and objectives: Supplementing young 
children’s diets with small-quantity lipid-based nutrient supple-
ments (SQ-LNS) is a promising strategy to prevent growth res-
triction and improve development, but the optimal amount 
of zinc to include in these products is uncertain. We assessed 
zinc-related functional responses among young Burkinabe 
children who received micronutrient products (SQ-LNS con-
taining 0, 5 or 10 mg of zinc and 5 mg zinc or placebo tablets) 
provided with or between meals. 

Methods: In a partially masked, placebo-controlled, rando-
mized trial, 34 communities were assigned to immediate (II) or 
delayed intervention (DI). 2469 eligible II children were ran-
domly assigned to receive 20g LNS/d with varying contents of 
zinc along with zinc or placebo tablets, and treatment of ma-
laria and diarrhea from 9-18 months of age. Children in DI 
(n=797) received neither SQ-LNS nor morbidity treatment. 

Length, weight and mid-upper arm circumference (MUAC) 
were measured at 9 and 18 months in all children. Motor, lan-
guage, and personal-social development was assessed at 18 
months in a randomly selected subgroup (n=747 II; n=376 DI). 

Results: Reported compliance was 95% for SQ-LNS and ta-
blets. Length, weight, MUAC, and developmental scores were 
significantly greater at 18 months in children who received SQ-
LNS and morbidity treatment (p<0.001) compared to children 
in DI. Stunting prevalence at 18 months was 39% in children in 
DI and significantly reduced to 24 – 33% in children in the II 
groups (p<0.0001). There was no difference in growth, stunting 
prevalence or development among the four II groups, which 
are still blinded. 

Conclusions: Providing 20g of LNS daily with or without 
zinc along with malaria and diarrhea treatment significantly 
improved growth and motor, language, and personal-social 
development and reduced stunting prevalence in young Bur-
kinabe children. 

Acknowledgement: Funded by the Bill & Melinda Gates 
Foundation.

Key words: lipid-based nutrient supplement, LNS, growth, 
stunting, neurobehavioral development.

EFFICACY OF LNS PRODUCTS FOR PREGNANT 
AND LACTATING WOMEN: PREGNANCY OUTCO-
MES FROM THE ILINS-DYAD STUDIES IN GHANA 
AND MALAWI
S. Adu-Afarwuah1, A. Lartey1, H. Okronipa1, K. Maleta2, 
P. Ashorn3, U. Ashorn3, J. Phuka2, S. Vosti4, K. Dewey4

1University of Ghana, Legon, Ghana 
2University of Malawi, Republic of Malawi 
3University of Tampere, Tampere, Finland 
4University of California, Davis, USA

Background and objectives: Nutrient deficiencies are com-
mon among pregnant women in low-income countries. The 
iLiNS Project developed small-quantity lipid-based nutrient 
supplements (LNS, 20 g/d, ~118 kcal) for pregnant and lac-
tating women, to enrich local diets with essential fatty acids, 
high-quality protein and micronutrients. To examine the 
effects of LNS, multiple micronutrient (MMN) tablets, and 
iron-folic acid (IFA) tablets on pregnancy outcomes in Ghana 
and Malawi. 

Methods: Randomized, partially double-blind, controlled 
trial enrolling pregnant women < 20 wk gestation) attending 
ante-natal clinics. In all, 1320 women in Ghana and 1391 in 
Malawi were randomized to one of three treatments daily: (a) 
IFA (60 mg Fe, 400 mcg folic acid); (b) MMN containing 1-2 
RDA of 18 micronutrients including 20 mg Fe, and (c) LNS 
with similar micronutrient content as MMN, plus Ca, P, K, 
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Mg. Baseline data were collected at enrollment. Women were 
visited biweekly until delivery. Blood and urine samples were 
collected at enrollment and at 36 wk gestation. Birth weight 
was measured within 48 h after delivery; other measurements 
(length, head circumference) were generally performed within 
48 h in Ghana and within 14 days in Malawi. 

Results: Mean gestational age at enrollment was 16 wk in 
both sites. In total, 1294 women in Ghana and 1302 women 
in Malawi were followed through delivery (or termination of 
pregnancy). Attrition was mainly due to permanent reloca-
tion from the study site. Pregnancy outcome data are currently 
being analyzed. The effects of the intervention on birth weight 
and length, duration of pregnancy and maternal anemia will 
be presented. 

Conclusion: The effect of LNS in comparison to MMN and 
IFA on pregnancy outcomes will be discussed. 

Acknowledgement: Bill & Melinda Gates Foundation and 
the U.S. Agency for International Development’s FANTA pro-
ject, managed by FHI 360. 

Key words: Lipid-based nutrient supplements, multiple mi-
cronutrients, pregnancy outcomes.

WILLINGNESS-TO-PAY FOR LNS PRODUCTS AND 
COST-EFFECTIVENESS ESTIMATES FOR THE ILINS 
PROJECT SITES
S. Vosti, K. Adams, J. Humber, T. Phiri, E. Ayifah, R. Guis-
sou, P. Ashorn, A. Lartey, K. Maneta, J B. Ouedraogo, K. 
Dewey
Department of Agricultural and Resource Econo-
mics, UC Davis, Davis, California, USA

Background and Objectives: Households’ perceived be-
nefits, i.e., their stated willingness-to-pay (WTP), from consu-
ming small-quantity lipid-based nutrient supplements (LNS) 
influence the economic viability of retail outlets for them, and, 
alongside comprehensive estimates of the products’ cost-effec-
tiveness (CE), can help guide public policy action when WTP 
falls short of LNS costs. This presentation will provide preli-
minary evidence on WTP and CE estimates for LNS products 
tested in the context of the International Lipid-Based Nutrient 
Supplements (iLiNS) Project in Malawi, Ghana and Burkina 
Faso. 

Methods: Field-based contingent valuation methods pro-
vide estimates of WTP for LNS for pregnant/lactating women 
(LNS-P&L) and for children 6-24 mo of age (LNS-child). Ex-
perimental auctions provide incentive-compatible estimates 
of WTP for LNS-P&L (Ghana). Estimates of LNS production, 
transportation, distribution and household consumption costs 
are taken from iLiNS Project sites. CE estimates will be repor-
ted for birth outcomes (Malawi and Ghana), and for linear 
growth (Burkina Faso and Malawi-DOSE). 

Results: Hypothetical WTP at baseline for LNS-child (one 
20g sachet) was approximately US$0.39 (Ghana), US$0.23 
(Burkina Faso) and US$0.20 (Malawi-DOSE). Hypothetical 
WTP at baseline for LNS-P&L (one 20g sachet) was approxi-
mately US$0.56 (Ghana) and US$0.17 (Malawi-DYAD). Expe-
rimental WTP for LNS-P&L was approximately US$0.25 per 
20g sachet (Ghana). Several household characteristics that 
could be used for programmatic targeting, e.g., number of chil-
dren under five years of age, were associated with WTP. CE 
results are still in progress. 

Conclusions: Hypothetical WTP is greater than zero for 
most respondents in all study areas and average WTP is abo-
ve expected average national production costs for all LNS 
products; hence, LNS products may be commercially viable. 
However, significant proportions of respondents reported 
WTP below expected average production costs, especially in 
Malawi, signaling the need for alternative mechanisms for rea-
ching resource-poor households. 

Acknowledgement: Funded by the Bill & Melinda Gates 
Foundation.
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THE BREASTFEEDING, ANTIRETROVIRALS, AND 
NUTRITION (BAN) STUDY IN MALAWI: USE OF 
QUALITATIVE METHODS TO GUIDE STUDY DE-
SIGN AND EVALUATION OF A RANDOMIZED CON-
TROLLED TRIAL
M. Bentley1, A. Corneli2, M. Parker3, C. Chasela3,4, D. Ka-
yira3, A. Moses3, M. Tembo3, C. van der Horst5, D. Jamie-
son6, L. Adair1

1Department of Nutrition, Carolina Population Cen-
ter, University of North Carolina, Chapel Hill, USA 
2FHI3601, Durham, USA 
3PATH, Seattle, USA 
4Division of Epidemiology and Biostatstics, School 
of Public Health, University of Witwatersrand, 
Parktown, South Africa 
5Division of Infectious Diseases, School of Medicine, 
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Background and objectives: Qualitative research can be 
used to ensure that study interventions are culturally appro-
priate and that they have been implemented as expected. To 
use qualitative methods to inform the design and evaluate the 
implementation of the Breastfeeding, Antiretrovirals, and Nu-
trition (BAN) study. 



26 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

Methods: In-depth interviews with HIV-infected mothers, 
health providers and community leaders (n=73); focus group 
discussions with pregnant women, fathers, and grandmothers 
(n=12); home observation visits, including 24h dietary recalls 
(n=35); and taste tests of maternal nutritional supplements 
(n=52) guided study design. In-depth interviews with women 
who had completed the BAN study (n=45) assessed the accep-
tance and feasibility of exclusive breastfeeding for 6 months 
and of using lipid-based nutrient supplements (LNS) as a 
breastmilk replacement in 24-48 week infants. 

Results: Based on formative research, the original BAN stu-
dy design was modified in several ways: a pictorial guide was 
developed for the consent process, the amount of blood drawn 
from infants was kept to a minimum, the period of weaning 
was lengthened from a few days to 4 weeks, a nutritional 
supplement for weaned infants was added, and a nutritional 
supplement for lactating mothers was selected. Interviews af-
ter the study indicated that exclusive breastfeeding and early 
weaning were feasible and women felt supported by study nur-
ses. LNS was accepted as a breastmilk replacement and incor-
porated into usual infant diets. 

Conclusions: Qualitative research conducted before and 
after the BAN study proved beneficial in assuring the cultural 
acceptance of study procedures and allowed researchers to as-
sess the success of study implementation.

Key words: Antirretrovirals, breastfeeding, infants, nutri-
tion, weaning.

PS1-2 Nutrition and lifestyle in adolescents: The 
HELENA study
VITAMIN STATUS IN ADOLESCENTS: IS THERE A 
NEED FOR INTERVENTION?
M. González-Gross, J. Valtueña
Universidad Politécnica de Madrid, Madrid, Spain

Research in recent years has shown that vitamin biological 
activities are much broader than expected, specifically during 
childhood and adolescence, in the setting of risk factors. In the 
frame of the HELENA study, selected B-vitamins and antioxi-
dant vitamins have been analysed. Mean concentrations were: 
Retinol: 356.4±107.9 ng/mL; α-tocopherol: 9.9 ± 2.1 ìg/mL; vi-
tamin C: 10.3 ± 3.3 mg/L; and β-carotene: 245.6 ± 169.6 ng/
mL. 25% had β-carotene deficiency and less than 5% for á to-
copherol deficiency. Females showed higher α-tocopherol and 
vitamin C values compared with males and 17-year-old boys 
had higher retinol levels than the same-aged girls (p = 0.018). 
Retinol serum concentrations increased significantly according 
to age in both gender, but girls had also significantly increa-
sing â-carotene levels by age. Almost 80% of the sample had 
suboptimal 25-hydroxyvitamin D [25(OH)D] levels (39% had 

insufficient, 27% deficient and 15% severely deficient levels). 
Vitamin D concentrations increased with age (p<0.01) and ten-
ded to decrease according to BMI. Following the current cut-
off for adults, 2% of the adolescents had low cobalamin and 5% 
had low holo-transcobalamin concentrations. Approximately 
35% of the subjects had plasma folate insufficiency with levels 
<13.6 nmol/L and 15% PF deficiency with levels <10.2 nmol/L. 
27% of the adolescents could have insufficient RBC folate le-
vels (<566 nmol/L). Five percent had PLP concentrations <20 
nmol/L and 20% <30 nmol/L. Moreover, 5% had high tHcy. 
THcy increased (P < .001) and PF (P < .001) concentrations de-
creased across age categories. 71% of the females had RBC fola-
te concentrations below the cut-off of 906 nmol/L (400 ng/mL) 
that is the protective level set against folate-dependent neural 
tube defects. Our results indicate that vitamin D deficiency is 
highly prevalent condition in European adolescents and should 
be a matter of concern for public health authorities. Followed 
by â-carotene, folate and vitamin B6 concentrations.

Key words: Cobalamin, folate, homocysteine, neural de-
fects, vitamin D.

PS2-10 Energy balance and active living
PERSPECTIVE ON THE INFLUENCE OF PHYSICAL 
ACTIVITY ON HUMAN APPETITE AND ENERGY 
BALANCE
J. Blundel
University of Leeds, Leeds, UK

The effect of physical activity (PA) on energy balance (EB) 
goes beyond the measurement of energy expended (EE) in 
exercise or daily activities (sometimes referred to as NEAT). 
This is because PA influences not only EE but also has an im-
pact of energy intake (EI). Does sedentariness downregulate EI 
to prevent a positive energy balance? and does PA upregulate 
EI to prevent a negative energy balance? Logic suggests that a 
sedentary lifestyle promotes weight gain. Although not all large 
scale surveys or cross cultural studies have supported this con-
cept, it seems likely that when people change from an active to 
a sedentary lifestyle, eating habits are not adjusted therefore fa-
vouring a positive EB and tendency for weight gain. The effect 
of raising PA EE through exercise is also intensively under in-
vestigation. One classic view is that when PA EE is increased 
then compensation occurs (decrease in non-exercise EE or 
increase in EI) to prevent any change in EB. In intervention 
studies in which exercise is both mandatory and supervised a 
weight loss is normally observed. However, the individual va-
riability is very large with some people losing large amounts 
of weight and others (approximately 15%) gaining weight. The 
important fact is that the weight lost is almost entirely fat tis-
sue whereas the weight gained is lean tissue (fat-free mass). 
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This indicates that body weight itself is a very poor indicator of 
the response to PA and should not be given importance. More 
significant is the change in body composition. Moreover, fo-
llowing PA (even in those people who gain weight) there are 
significant health benefits including reductions in blood pres-
sure and heart rate, plasma insulin, waist circumference (and 
therefore visceral fat) and increases in cardiovascular fitness. 

Acknowledgements: Biotechnology and Biological Scien-
ces Research Council grants: BBS/B/05079 and BB/G005524/1; 
SATIN KBBE 7th Framework EC.

Key words: Appetite, body composition, physical activity, 
energy balance, exercise.

COMPLEXITY OF METHODOLOGIES FOR STU-
DYING ENERGY BALANCE
D. Allison
University of Alabama at Birmingham, Birmingham, 
USA

The study of energy balance can involve many difficult 
and specific questions. These questions may relate to whether 
energy compensation occurs under a particular set of circum-
stances, whether some circumstances cause differential energy 
compensation to a perturbation than other circumstances, pre-
cise measurement of the amount of compensation that occurs, 
or the behavioral, biological, or energetic mechanisms through 
which any compensation occurs. Methodology will need to 
vary as a function of the question asked. Pertinent factors will 
include sample size consideration, selection of appropriate con-
trol conditions, and especially measurement issues. Theoretical 
and empirical aspects will be discussed and examples provided.

Key words: Enegry balance, energy compensation.

PHYSICAL ACTIVITY: IMPACT ON MORTALITY 
AND MORBIDITY
S. Blair
Department of Exercise Science, University of South 
Carolina, Columbia, South Carolina, USA

Sedentary habits are highly prevalent in most countries of 
the world. In the U.S. approximately 25-35% of adults are inac-
tive, meaning that they have sedentary jobs, no regular physical 
activity program, and are generally sedentary around the house 
and yard. Given that sedentary and unfit individuals are at ap-
proximately two-fold higher risk for many health conditions 
than those who are moderately active and fit, the population at-
tributable risk (PAR) of inactivity is high. In the Aerobics Cen-

ter Longitudinal Study (ACLS) the PAR for low fitness in more 
than 50,000 women and men followed for many years is 16-
17% of deaths. This is far higher than other putative risk factors 
for mortality. For example, obesity accounts for 2-3% of deaths 
in this cohort. Another example from the ACLS is that in 3,293 
obese men (BMI „d30.0), 27% of the deaths might have been 
avoided if none of the men had prevalent cardiovascular di-
sease at baseline whereas 44% of the deaths might have been 
avoided if none of the men had been unfit. The independent 
relative risks for death are comparable for prevalent cardiovas-
cular disease (RR=2.4) and for low fitness (RR=2.3). Over the 
past few decades we have largely engineered the need for phy-
sical activity at home, on the job, and during leisure-time out 
of the daily lives of most people in industrialized societies. To 
address the major public health problem of physical inactivity 
we will need to consider and evaluate societal, environmental, 
and individual approaches to making physical activity more 
common for more people more of the time.

Key words: Exercise, inactivity, physical activity, sedenta-
rism, cardiovascular disease

PERSPECTIVE ON THE INFLUENCE OF DIET/FOOD 
CONSUMPTION ON ENERGY BALANCE
G. Varela-Moreiras
University CEU San Pablo, Madrid, Spain

Energy balance refers to the integrated effects of diet, phy-
sical activity, and genetics on growth and body weight over an 
individual’s lifetime. Energy density is a relatively new concept 
that has been identified as an important factor in body weight 
control in adults and in children and adolescents. Environ-
mental changes over the past two decades have increased se-
dentary behaviors, decreased physical activity, and increased 
consumption of more energy dense foods and larger portion 
sizes. Although an imbalance in energy consumption and ex-
penditure are required to promote inappropriate weight gain, 
the relative contributions of each remain not well characte-
rized, mainly due to the lack of appropriate methodology to 
evaluate energy balance or lacking of updated data for many 
countries. An important gap in knowledge concerns the role of 
diet composition in energy balance. Moreover, since diet is in-
creasingly being more complex and not well known. The role of 
macronutrients in energy balance will be discussed. Moreover, 
some nutrients have been proposed to have bioactive attribu-
tes that may differentially impact energy balance (e.g. dietary 
resistant starch or some amino acids). Studies addressing the 
impact of diets varying in levels of protein, carbohydrate, fat, 
phytochemicals, or ethanol on appetite, food selection and in-
take, and energy expenditure will be evaluated, but also studies 
assessing life-stage, racial/ethnic, and gender-related factors 
underlying response to diet composition, including studies in 
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children, adolescents, and adults of various ages. Finally, a pic-
ture of food consumption (availability) evolution, both globally 
and for different regions of the world, along with the drivers 
largely responsible for these observed consumption trends are 
also attempted, mainly how may be affecting energy balance 
maintenance.

Key words: Energy balance, energy density, diet, nutrients, 
physical activity

PS2-18 Healthy life style promotion
LIFESTYLE INTERVENTIONS ON WEIGHT LOSS 
AND CARDIOMETABOLIC RISK FACTORS
B. Goodpaster
University of Pittsburgh, Pittsburgh, USA

Obesity and low physical activity have both been implica-
ted in insulin resistance and type 2 diabetes mellitus as well as 
impaired muscle function with normal aging. Evaluating the 
potential of weight loss and exercise interventions to impro-
ve cardiometabolic risk is clearly relevant to the prevention or 
treatment of diabetes and cardiovascular diseases and age-re-
lated dysfunction. This presentation provides an overview and 
critical evaluation of the effects of weight loss and exercise in-
terventions on skeletal muscle metabolism, along with implica-
tions for insulin resistance, obesity, type 2 diabetes and aging. 
The available literature strongly suggests that insulin resistance 
and impaired energy metabolism associated with obesity, type 
2 diabetes and aging is not an irreversible lesion. However, it us 
unclear whether weight loss is sufficient to improve or norma-
lize this, or whether increased physical activity is requisite or 
additive in its effect. In summary, studies of diet and exercise 
training have advanced our understanding of the links among 
obesity, physical fitness, insulin resistance, obesity, type 2 dia-
betes and aging. Nevertheless, additional inquiry is necessary 
to establish the significance and clinical relevance of those per-
turbations, which could lead to targeted therapies for a myriad 
of conditions and diseases. 

Key words: Obesity, diabetes, aging, weight loss, exercise

COMBINED EFFECT OF EXERCISE AND DIET ON 
FAT MASS AND LEPTIN RESISTANCE
J A L. Calbet, I. Pérez-Suárez, J. Calle-Herrero, J G. Pon-
ce-Gonzalez
University of Las Palmas de Gran Canaria, Las Pal-
mas, Spain

Obesity should be treated by reducing energy intake and/
or increasing energy expenditure to achieve a negative ener-
gy balance. One of these interventions alone produces only a 
moderate loss in mean weight (2-3 kg or less); while dieting 
in combination with exercise for 3-12 months reduces body 
weight by an average of 1.1 kg more than simply dieting. A 
more pronounced reduction in body mass can be achieved 
much more rapidly (i.e., within 3-10 days) by combining se-
vere caloric restriction, with extensive daily exercise. The latter 
approach sustained during 30 weeks has led to fat mass losses 
comparable to bariatric surgery. Leptin is a hormone produced 
by the adipocytes that regulates appetite, basal metabolic rate 
and muscle fat oxidation. Plasma leptin concentration is pro-
portional to fat mass. However, with severe energy deficit, plas-
ma leptin concentration is remarkably decreased, far beyond 
the reduction in fat mass. Moreover, we have observed a pro-
gressive increase of leptin plasma concentration after a short 
period of a severe energy deficit (~6000 Kcal/day) as soon as 
the energy intake was increased, despite a persistent negative 
energy balance. This could indicate some degree of leptin resis-
tance or just an elevation of leptin concentration in response to 
reduced physical activity. In fact, plasma leptin concentration 
increases after bed rest even without significant increases in fat 
mass. Skeletal muscle leptin receptors (LPR) show great plas-
ticity. LPR are reduced in skeletal muscles of obese, while are 
increased by chronic overload in the dominant arm of tennis 
players. Under severe energy deficit, the expression of LPR is 
reduced in skeletal muscle, but this effect is blunted by exercise. 
Thus, the combination of exercise with diet, not only allows a 
faster and greater loss of fat mass, but also tends to preserve 
skeletal muscle leptin sensitivity to a greater degree. 

Key words: Exercise, fat mass, leptin, obesity

GENE HEALTHY LIFESTYLE INTERACTIONS IN 
TYPE 2 DIABETES 
P W. Franks
Genetic & Molecular Epidemiology Unit, Clinical 
Research Center, Skåne University Hospital, Lund 
University, Malmö, Sweden

Obesity and type 2 diabetes are major global health con-
cerns owing to their rapidly increasing prevalences and the se-
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vere burden they impose on affected individuals and healthcare 
systems. These diseases share behavioral and genetic determi-
nants, with obesity frequently preceding the onset of diabetes. 
Genome-wide association studies (GWASs) have motivated a 
major transition in the way single nucleotide polymorphisms 
(SNPs) that predispose to obesity, diabetes and many other 
complex traits are discovered. For almost all common complex 
diseases, the number of confirmed genetic risk variants has 
increased manifold in the past three years. Until 2006, only a 
handful of SNPs had been equivocally associated with type 2 
diabetes or common obesity. Today, the identities of >60 inde-
pendent diabetes or obesity predisposing loci are known, most 
of which were discovered using GWASs. These discoveries have 
rejuvenated interest in the role of genetics in personalized me-
dicine. However, the successful translation of this information 
into the clinical setting is predicated on two assumptions; i) the 
level of risk conveyed by a genetic variant is clinically meanin-
gful, and ii) if so, genetic risk can be offset through clinical in-
tervention. Few studies have evaluated these points. Moreover, 
if gene variants exist that exert their effects in the presence 
of certain environmental conditions/lifestyle behaviors and 
not in others, many risk variants may be undetectable when 
using conventional gene-discovery approaches. Thus, novel 
approaches accounting for lifestyle-dependent effects may un-
cover new risk variants, indicate ways in which genetic risk can 
be ameliorated, and identify the most susceptible subgroups of 
the population in which early intervention may be appropriate. 

In my talk I will define the concept of interaction as used 
in population genetic research; I will overview the evolutio-
nary background to why gene variants might act in lifestyle-
dependent ways (i.e. interact with diet and exercise) to influen-
ce disease risk; I will provide examples of interaction effects 
from experimental and observational studies; and I will outline 
some of the factors that inhibit the detection, interpretation 
and clinical translation of interaction effects.

Key words: Genes, gene variants, GWAs , obesity, type 2 
diabetes, SNPs

PS3-26 Scaling up nutrition to improve infant 
and young child feeding (IYCF) (Alive & Thrive)
MOTIVATING FRONTLINE WORKERS TO DELIVER 
IMPROVED INFANT AND YOUNG CHILD NUTRI-
TION SERVICES: A CROSS-COUNTRY PERSPECTIVE
P. Menon, P. Tyagi, D. Ali, K. Saha, P. Nguyen, M. Ruel, 
R. Rawat
International Food Policy Research Institute, Wash-
ington, USA

Background and objectives: Frontline health workers 
(FHW), paid or volunteer, are the first, and often only, point 
of contact with health care systems for millions of people. 

They deliver lifesaving interventions, including counseling to 
change health behaviors. Although limited knowledge, skills, 
incentives, supervision, and time can lead to inadequate infant 
and young child feeding (IYCF) services, little is known about 
nutrition-related skills, motivations and capacities of FHWs 
worldwide. Our objective was to document FHW technical 
knowledge about IYCF practices, study IYCF-related activities 
and assess factors associated with FHW motivation. 

Methods: We used data from surveys of 5 types of FHWs 
and 3 supervisor-level staff from 3 countries - Bangladesh, 
Ethiopia, and Viet Nam. Data were gathered on FHW knowled-
ge about nutrition, training exposure, and perceptions about 
supervision and job motivation. We developed scales to mea-
sure motivation and conducted regression analysis to identify 
major predictors of motivation. 

Results: FHW knowledge was good for breastfeeding, but 
gaps existed in knowledge about complementary feeding. 
Training exposure in IYCF across the 3 countries was varia-
ble, with greater exposure to training about breastfeeding in 
Ethiopia than the other two countries. FHWs uniformly noted 
high levels of intrinsic motivators, like feeling valued by the 
community, but high work pressure and extrinsic motivators 
like financial remuneration and training could affect perfor-
mance. FHWs seem well connected with and well supported 
by supervisory systems in all three countries. Regression re-
sults demonstrate that supportive supervision and training are 
associated with higher scores on motivation scales for all three 
countries. 

Conclusion: Our results signal important gaps in IYCF 
knowledge of FHWs in all three contexts, and suggest that es-
tablishing solid training programs and supervision systems are 
important to build capacity and maintain FHW motivation. 

Acknowledgement: Funded by the Bill & Melinda Gates 
Foundation to Alive & Thrive, managed by FHI 360.

Key words:Fontline health workers, child feeding, infants

ALTERNATIVES TO RANDOMIZED CONTROL DE-
SIGNS: EVALUATION OF A MASS MEDIA CAM-
PAIGN WHERE TELEVISION IS UNIVERSAL, LES-
SONS FROM VIET NAM
N. Franklin1, S. Alayón2

1Global Health, Population, Nutrition Group, FHI 
360, Washington, USA 
2Department of Health and Nutrition, Save the Chil-
dren, Washington, USA

In 2009, when Alive & Thrive began operating in VietNam, 
the exclusive breastfeeding rate nationally was 17%. In addition 
to providing counseling on infant and young child feeding to 
pregnant women and new mothers, a nationwide mass media 
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campaign promoted six months of exclusive breastfeeding. The 
campaign focused on television, viewership of which is near 
universal, and targeted women’s knowledge of breastfeeding, 
prevalent misconceptions, and social norms. Without the pos-
sibility for a control group, this posed a challenge to designing 
an evaluation to determine the extent to which such a cam-
paign could influence breastfeeding behaviors. 

Rather than a single design, evaluators opted to implement 
multiple approaches to the evaluation to build evidence for the 
plausibility that changes were attributable to the campaign. 
These approaches included: 1. Trend analysis, using annual 
national nutrition data, comparing the slope of breastfeeding 
trends before, during and after the campaign; 2. Trend analy-
sis of behaviors, knowledge, misconceptions and beliefs about 
social norms through repeated household surveys implemen-
ted during the airing of the campaign and comparing these 
trends among women who reported exposure to the campaign 
and those who did not; 3. A constructed cohort design, which 
uses post-campaign data to predict the likelihood of exposu-
re among women surveyed before the campaign, to proxy an 
“unexposed” comparison group at baseline. 4. Using the natu-
ral geographical variation in exposure to the campaign to com-
pare breastfeeding behaviors in high and low exposure areas. 
Lessons learned to date from the implementation of these four 
approaches will be shared. Results of three rounds of house-
hold surveys will be presented focusing on defining various 
exposure categories and comparing breastfeeding knowledge, 
misconceptions, beliefs about social norms and ultimately be-
haviors across these categories. 

Acknowledgement: Funded by Gates Foundation to Alive 
& Thrive, managed by FHI 360. 

Key words: Mass media, breastfeeding, evaluation, Vietnam

EVIDENCE LINKING HANDWASHING TO IMPRO-
VED CHILD FEEDING OUTCOME
L. Unicomb1, F. Nizame1, D. Biswas1, P. Ghosh1, S. Roy2, T. 
Sanghvi2, S. Luby1,3

1International Centre For Diarrhoeal Disease Re-
search, Bangladesh 
2Alive and Thrive, Bangladesh 
3Infectious Diseases and Geographic Medicine, 
Center for Innovation and Global Health Stanford 
University, Stanford, USA

Background and objectives: Handwashing with soap can 
prevent childhood infections; reduced infections and improved 
complementary feeding can reduce malnutrition. We describe 
formative research to link handwashing with soap to comple-
mentary feeding and an intervention trial. 

Methods: A formative study on perceptions, practices, ba-
rriers and motivators, among households across three districts 

in Bangladesh, with a child 6-23 months of age given com-
plementary food included video data collection, motivational 
exercises, indepth interviews, and focus group discussions. An 
intervention trial of an integrated handwashing and comple-
mentary feeding included qualitative studies and baseline-en-
dline surveys among up to 450 households. 

Results: Distant location of soap and water from the child 
feeding place was a common barrier to handwashing with soap 
before child feeding; commonly water only was used. Limited 
knowledge of the link between handwashing with soap around 
food events and childhood disease prevention was detected. 
Facilities that brought soap and water together, located near 
the kitchen was a motivator and reminder for handwashing 
with soap. By the trial end, 65% of participants were observed 
washing hands with soap at key times, 75% reported that they 
intended to adopt and continue, 83% followed complementary 
feeding recommendations, the main motivators being child 
health and convenience. Trial target handwashing practice 
was associated with intervention component exposure, hand-
washing facility near the kitchen and perceived link between 
disease and handwashing. Acceptable complementary feeding 
was associated with wealth, older child age and intervention 
component exposure. 

Conclusions: The integrated handwashing and improved 
complementary feeding intervention was acceptable and feasi-
ble. Handwashing facilities location increase convenience and 
facilitate handwashing. Increasing knowledge on complemen-
tary feeding and links between handwashing and disease pre-
vention were incorporated into a national media campaign to 
motivate behavior change. 

Acknowledgement: Funding was provided by the Gates 
Foundation through Alive & Thrive, managed by FHI 360.

Key words: Complementary feeding, handwashing

PS3-34A Nutrients and exercise performance – 
What is the evidence behind recent claims of ma-
jor benefits?
REVISITING THE ERGOGENIC PROPERTIES OF L-
CARNITINE
F. Stephens
School of Life Sciences, University of Nottingham 
Medical School, Nottingham, UK

More than 95% of the body’s carnitine is found in skeletal 
muscle where it translocates fatty acids into the mitochondrial 
matrix for β-oxidation via carnitine palmitoyltransferase 1 
(CPT1), and buffers excess acetyl-CoA from the pyruvate de-
hydrogenase complex (PDC) during high glycolytic flux as a 
via carnitine acetyltransferase. Not surprisingly oral L-carni-
tine feeding has been advocated as an ergogenic aid. However, 
scientific interest in L-carnitine as an ergogenic aid declined 
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during the 1990s when it became apparent that oral (2-6 g per 
day for 1 day to 4 months) or intravenous (up to 5 g) admi-
nistration of L-carnitine alone does not increase muscle car-
nitine content or alter fuel utilisation during exercise. We have 
recently demonstrated that insulin stimulates muscle carnitine 
uptake, and that 12-24 weeks of L-carnitine feeding in com-
bination with a carbohydrate beverage in order to stimulate 
insulin release (1.4 g L-carnitine + 80 g carbohydrate twice 
daily) can increase the muscle carnitine store by 20-30% and 
have some remarkable effects upon fuel utilisation compared to 
carbohydrate feeding alone. For example, the increase in mus-
cle carnitine content in these studies resulted in reduction in 
muscle glycogen utilisation, and an increase in whole-body fat 
oxidation and energy expenditure during low intensity exercise 
(cycling at 50% VO2max), which is consistent with the premi-
se that carnitine availability is limiting to CPT1. On the other 
hand, during high intensity exercise (cycling at 80% VO2max) 
an increase muscle carnitine content results in greater buffe-
ring of acetyl groups and a better matching of glycolytic flux 
to mitochondrial ATP production, as evidenced by increased 
muscle PDC activation and reduced muscle lactate accumula-
tion. Manipulating both of these metabolic roles of carnitine 
will have implications for exercise performance. 

Key words: Carnitine, skeletal muscle, exercise,fat 
oxidation,carbohydrate oxidation.

DOES PROTEIN SUPPLEMENTATION AUGMENT 
MUSCLE MASS AND STRENGTH?
L. van Loon
Maastricht University, Maastricht, The Netherlands

Dietary protein consumption following a bout of endurance 
or resistance type exercise stimulates muscle protein synthesis, 
inhibits protein breakdown and, as such, stimulates net muscle 
protein accretion during post-exercise recovery. Protein inges-
tion during and/or immediately after exercise is believed to fa-
cilitate the skeletal muscle adaptive response to each exercise 
session, resulting in more effective muscle reconditioning. A 
few basic guidelines can be defined with regard to the preferred 
type and amount of dietary protein and the timing by which 
protein should be ingested. Whey protein appears to be most 
effective protein source to augment post-exercise muscle pro-
tein synthesis rates. The latter is likely attributed to its rapid 
digestion and absorption kinetics and specific amino acid com-
position. Ingestion of ~20 g of a high quality dietary protein 
during and/or immediately after exercise is sufficient to maxi-
mize post-exercise muscle protein synthesis rates. Additional 
ingestion of large amounts of carbohydrate does not further 
augment post-exercise muscle protein synthesis rates when 
ample amounts of dietary protein are already ingested. Dietary 
protein should be ingested during and/or immediately after 

cessation of exercise to allow muscle protein synthesis rates to 
reach maximal levels. Future research should focus on the im-
pact of the timing of protein provision throughout the day on 
the adaptive response to more prolonged exercise training. 

Key words: exercise, nutrition, protein, muscle, strength

DIETARY NITRATE SUPPLEMENTATION AND 
EXERCISE PERFORMANCE
J. Lundberg
Karolinska Institutet, Stockholm, Sweden

Inorganic nitrate (NO3-)is abundant in our everyday diet 
and traditionally this anion has been associated with negative 
health effects most notable gastric cancer (Tannenbaum Nature 
1985). Nitrate is also an oxidation product of nitric oxide (NO) 
generated endogenously, and as such it has been regarded as 
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that RONS scavenging may delay fatigue during submaximal 
prolonged exercise but fail at high contraction intensities. In 
humans, N-acetylcysteine (NAC) delays muscle fatigue during 
submaximal exercise, but not at high intensities. However, the 
majority of studies in humans with antioxidant vitamins have 
shown no ergogenic effect during prolonged exercise. Most 
studies have shown that antioxidant supplementation atte-
nuates exercise-induced oxidative stress. Several animal and 
human studies (but not all) indicate that regular ingestion of 
antioxidants may reduce the benefits of training for health and 
performance. This is likely due to the antioxidant inhibition of 
critical signaling events, like AMPK, JNK and CaMKII phos-
phorylation, necessary to induce the gene expression program 
necessary for the training structural adaptations. In addition, 
chronic antioxidant supplementation during training may 
blunt the enhancement of endogenous antioxidant systems, 
in part due to blunted NF-kappaB activation, increasing the 
vulnerability against the exhaustive nature of competitions. In-
gestion of antioxidants before sprint exercise may decrease the 
glycolytic rate and attenuate the drop in intracellular pH, ame-
liorating muscle efficiency. This may reduce RONS-mediated 
oxidative damage, as reflected by reduced protein carbonyla-
tion in muscle and plasma. Although sprint performance de-
pends on fast twitch (Type II) muscle fibers, which are more 
sensitive to RONS, exercise sprint performance is not impro-
ved by antioxidant supplementation. Well-trained athletes have 
increased antioxidant capacity, i.e., they should be less prone to 
exercise-induced oxidative stress. It remains to be determined 
if acute antioxidant supplementation may be more ergogenic is 
some populations at higher risk of increased exercise-induced 
oxidative stress.

Key words: Atioxidants, exercise, oxidative stres

PS3-34B Past and current experiences in leve-
raging multiple program and partner platforms 
to scale-up nutrition interventions (The SPRING 
project)
LEARNING FROM PAST SUCCESSES IN SCALING-
UP INTEGRATED NUTRITION PROGRAMS TO IN-
FORM FUTURE EFFORTS: DESIGN AND DELIVERY 
CONSIDERATIONS
C. Winger
The SPRING Project, JSI Research & Training Institu-
te, Inc., Rosslyn, USA

There have only been a handful of success stories in achie-
ving large scale coverage, impact and sustained reductions in 
undernutrition through integrated nutrition programs. No-
table successes in changing key infant feeding practices have 
been achieved under the LINKAGES Project in Bolivia, Ghana 

and Madagascar and under the Essential System for Health in 
Ethiopia (ESHE) Project. Additional successes in integrated 
nutrition programming are emerging under current USAID-
funded projects, both globally and at the country level, in Ne-
pal, Ethiopia and Bangladesh. 

Many more success stories exist on scaling-up single in-
tervention programs, such as vitamin A supplementation and 
breastfeeding, and with interventions delivered through the 
social services sector. The Strengthening Partnerships Results 
and Innovations in Nutrition Globally (SPRING) USAID-fun-
ded project will present a retrospective and current review of 
USAID investments in nutrition, including infant and young 
child feeding (e.g. Wellstart, LINKAGES, IYCN projects), mi-
cronutrients (OMNI, MOST, A2Z projects), nutrition and HIV 
(PEPFAR) and the Food for Peace program. 

SPRING will present how USAID has leveraged multiple 
platforms for scale-up and outline promising directions for the 
future. More recently, USAID has prioritized leveraging agri-
culture programs to improve nutrition through its Feed the Fu-
ture initiative. SPRING, with the support of USAID, conduc-
ted a series of Agriculture-Nutrition Global Learning Evidence 
Exchange (AgN- GLEE) workshops that identified and shared 
practical emerging best practices in linking agriculture and nu-
trition. Key elements of success identified through the AgN-
GLEE will be highlighted. With a view toward on-going efforts 
in nutrition scale-up, including USAID’s Feed the Future and 
Global Health Initiatives and within the Scaling Up Nutrition 
movement, SPRING will outline key steps to be considered 
for current and future nutrition scale-up projects, including to 
document achievements, measures of success that go beyond 
coverage and impact to include dimensions of quality, capacity 
building and sustainability. 

Key words: Capacity building,nutrition, integration, scale-
up, sustainability.

USING LESSONS LEARNED FROM EARLIER NU-
TRITION EFFORTS IN NEPAL TO DESIGN A MULTI-
PLATFORM NATIONAL SCALE INTEGRATED NU-
TRITION PROJECT
P. Pandey Rana1, H. Koirala2, K. Dearden1, L. Borja1

1Suaahara Project, Helen Keller International, Kath-
mandu, Nepal 
2USAID/Nepal, Kathmandu, Nepal

Nepal is committed to addressing chronic malnutrition 
through the development of the Multisectoral Nutrition Plan 
for Accelerating Reduction of Maternal and Child Undernutri-
tion. The USAID-funded Suaahara project is designed to sup-
port this initiative by addressing undernutrition in women and 
children under-two years in 20 targeted districts (250,000 hou-
seholds). In partnership with Government of Nepal, particu-
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larly health, agriculture, water and local development sectors, 
Suaahara focuses on improving health and nutrition behaviors 
through promotion of Essential Nutrition Actions (ENA), es-
pecially Infant and Young Child Feeding (IYCF), as well as ad-
dressing availability and access to food, hygiene, quality health 
care, child spacing and socio-cultural factors. It also aims to 
strengthen nutrition policies and programs. 

 Learning from a range of interventions in Nepal, Suaahara’s 
strategy drew from Saving Newborn Lives a SCI initiative; 
USAID-HKI’s Action Against Malnutrition through Agricul-
ture (AAMA) and the DFID-funded Support to Safe Mother-
hood Program where JHU/CCP strengthened localized ap-
proaches to reach marginalized populations. 

Suaahara implements behavior change at all levels to crea-
te demand for improved ENA+ policies and practices, stren-
gthens nutrition counseling in national programs and works 
closely with district-level actors and community structures to 
build linkages across sectors. In districts that are severely food 
insecure, Suaahara is implementing an enhanced homestead 
food production model for households with pregnant women 
and children under two. Families receive support from village 
model farms, a model adapted from AAMA project that has 
successfully mainstreamed the ENA framework into agricul-
ture production and created strong links with community 
health workers. Suaahara also promotes hygiene and sanitation 
behaviors through inter-personal communication in schools, 
events, and mass media and is expanding UNICEF’s successful 
Community Led Total Sanitation (CLTS) approach to improve 
access to and use of latrines. 

Key words: ENA, bBehavior change, integration

SCALING-UP NUTRITION USING SYNERGY BET-
WEEN HEALTH AND AGRICULTURE PLATFORMS 
IN BANGLADESH
E. Williams1, Y. Arafat2, A. Guyon3, T. Williams3

1The SPRING Project, Helen Keller International, Guls-
han, Dhaka, Bangladesh 
2SPRING/Bangladesh, Save the Children, Gulshan, 
Dhaka, Bangladesh 
3The SPRING Project, JSI Research & Training Institute, 
Inc., Rosslyn, VA, United States

The USAID-funded SPRING Project is a five year integra-
ted nutrition program, which aligns with the Government of 
the People’s Republic in Bangladesh’s Health, Population and 
Nutrition Sector Development Program as well as the US 
Government’s Global Health and Feed the Future Initiatives. 
Using the 1000-day approach, the goal of SPRING/Bangladesh 
is to improve the nutritional status of pregnant and lactating 
women and children under the age of 2 in Barisal and Khulna 
divisions. 

In an effort to scale-up nutrition, SPRING has synergi-
zed Bangladesh’s existing health and agriculture platforms 
by building on the experience of implementing partners 
and carrying out several qualitative research activities. First, 
SPRING undertook a “Pathways to change” exercise to iden-
tifythe determinants of undernutrition among rural popula-
tions in Bangladesh. Second, SPRING reviewed the existing 
knowledge baseincludingUNICEF’s conceptual framework 
on malnutrition, Helen Keller International(HKI) and John 
Snow, Inc.’s (JSI) experiences withimplementing essential nu-
trition actions(ENA),and the LINKAGES Project’s experience 
using multiple contacts in Madagascar. Third, current health, 
agriculture and nutrition interventions in SPRING targeted 
sub-districts were mapped. Fourth, SPRING adaptedexisting 
materials includingthe JSI/HKI/CORE ENA trilogy, Alive 
&Thrive’sinfant and young child feeding and advocacy mate-
rials, WASH+ “tippy taps” model to improve hygiene practices, 
andthe farmer field school methodology used by the Regional 
Fisheries and Livestock Development Component.

This approach has allowed SPRING to identify existing re-
sources and determine strategic partnerships. Within one year 
of implementation, SPRING formalized 11 partnerships across 
the agricultureand health sectors with government directora-
tesand non-governmental projects funded by diverse donors 
including the Bill &Melinda Gates Foundation, DANIDAand 
USAID. SPRING’s investment in a broad strategic review of 
existing knowledge, practices and partnerships has allowed for 
improvements in project efficiency, reach, sustainability and 
comprehensiveness.

Key words: Nutrition, hygiene, agriculture, Bangladesh

BUILDING CAPACITY ACROSS MULTIPLE SYS-
TEMS TO ENHANCE NUTRITION OUTCOMES: THE 
ENGINE PROJECT’S APPROACH TO CAPACITY 
BUILDING IN ETHIOPIA
H. Fekadu
The ENGINE Project, Save The Children, Addis Aba-
ba, Ethiopia

The USAID-funded ENGINE project is a five year integra-
ted nutrition program, which builds upon the Government 
of Ethiopia’s existing initiatives and renewed commitment to 
nutrition as well as the US Government’s Global Health and 
Feed the Future Initiatives. ENGINE supports the revision and 
implementation of the new National Nutrition Program and 
works on a number of inter-related fronts to build capacity 
at different levels. This includes strengthening multi-sectoral 
coordination, building capacity at the policy and implementa-
tion levels, strengthening pre-service education and training, 
supporting large-scale behavior change communication for 
nutrition, linking nutrition, livelihoods and food security in-
terventions, and integrating health and nutrition with private-
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public partnerships. For example, ENGINE has increased the 
capacity of agriculture-focused projects to integrate nutrition 
into their existing portfolio using an agriculture-to-nutrition 
pathway as an innovative approach to reveal the untapped 
potential of such projects to implement nutrition sensitive in-
terventions at multiple levels. To operationalize coordination 
efforts, ENGINE launched a multi-sector nutrition technical 
working group as a forum to engage agriculture and nutrition 
partners in using this pathway as a practical framework to sy-
nergize and build on existing efforts to enhance nutritional 
outcomes in a shared zone of influence. Through this multi-
partner and multi-platform approach, it is estimated that over 
the period from 2011 to 2016 the ENGINE project will reach 
about 2.7 million households with improved support to high 
impact nutrition interventions. 

Key words: Multi-sector coordination, capacity building, 
nutrition.

PS4-42A Complimentary feeding and infant 
health (FAO)
BENFITS OF LONGER BREASTFEEDING
M B. Krawinkel
Justus Liebig University Giessen, Giessen, Germany

The evidence is well established that breastfeeding results 
in a reduction of certain health risks. Debate has arisen, howe-
ver, about the optimal duration of exclusive breastfeeding. The 
general recommendation is to breastfeed newborn babies for 
6 months exclusively and then to introduce complementary 
foods and continue breastfeeding. In industrialized countries, 
earlier introduction of complementary foods is recommended 
for preventing food allergy. There are data suggesting such a 
risk reduction and therefore the argument must be taken se-
riously. 

Considering the evidence about earlier introduction of 
complementary foods, it remains unclear how long the chil-
dren have been exclusively and partially breastfed. It may well 
be that children who are breastfed exclusively for 3 months or 
less benefit from an introduction of complementary foods as 
long as they still receive partial breastfeeding. If this is true, 
it remains the first priority to advocate and advise for longer 
breastfeeding. Only if this fails, the mothers may be advised 
to introduce complementary foods at a time when they still 
breastfeed. 

Key words: Breastfeeding recommendation, prevention, 
food allergy.

INTRODUCTION OF SOLIDS AND SEMI-SOLID 
FOODS: CRITICAL NUTRIENT AND ENERGY DEN-
SITY
A. Lartey
University of Ghana, Accra, Republic of Ghana

In developing countries, the growth of infants is usually ade-
quate during the first 6 months when exclusive breast feeding is 
practiced. However growth faltering sets in the second half of 
infancy when complementary feeding is introduced. Traditio-
nal complementary foods given to top up breastmilk are often 
low in energy and nutrient densities. Thus meeting the energy 
and micronutrient needs even when these foods are consumed 
in addition to breastmilk is a challenge. Additionally being en-
tirely of plant source, these diets have low nutrient bioavailabi-
lities. It is critical to examine options by which diets based on 
traditional foods for infants can be augmented. Intervention 
studies employing the use of fortified foods, home-fortification 
of local foods and their impact on child growth and micronu-
trient status are examined. Although these products are effi-
cacious and relatively cheap, their use in national programs in 
developing countries is limited. These interventions have the 
potential to fill the gap while efforts are made to promote other 
food based strategies such as dietary diversification. 

Key words: Complementary feeding, micronutrient defi-
ciency, fortification, infants

NUTRITION EDUCATION AND INFANT FEEDING
E. Muehlhoff
Food and Agriculture Organization of the United 
Nations (FAO), Rome, Italy

Promoting agriculture and food-based solutions to alleviate 
hunger and malnutrition is a major aim of The Food and Agri-
culture Organization (FAO). Interventions which focus on op-
timal nutrition during the first two years of life are recognized 
as essential in order to capitalize on the window of opportunity 
for preventing stunting and building healthy and productive 
future lives. FAO has been promoting improved complemen-
tary feeding for children 6-23 months by empowering rural 
families to enrich young children’s diets using local foods. FAO 
uses practical hands-on learning approaches that aim at beha-
viour change in complementary feeding. The trials of improved 
practices (TIPs) method is used to provide a comprehensive as-
sessment of current dietary practices and to test feasible cultu-
rally acceptable solutions and behaviours with mothers, fathers 
and other caregivers in a real home environment. Using com-
munity-based multi-sectoral approaches families learn how to: 
1) grow different nutritious foods; 2) store, process and prepa-
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re foods to preserve nutrient content; 3) vary complementary 
foods based on taste, seasonal availability and price; ) intro-
duce nutritious complementary food in a timely manner, feed 
age appropriate quantities of complementary foods to children 
and continue breastfeeding; and 5) practice basic hygiene and 
sanitation. None of these actions are intuitive and frequently 
require learning of new knowledge and practical hands-on 
skills. Recognising that good eating habits are learnt during the 
early years, good complementary feeding can form a basis for 
lifelong healthy eating patterns and may prevent the onset of 
diet-related diseases in the future. FAO is currently exploring 
how these improvements in complementary feeding are most 
readily adopted on a larger scale and how health and agricultu-
ral extension workers and community nutrition promoters can 
be trained to assist in scaling up the process. 

Key words: Complementary feeding, nutrition education, 
TIPs.

HEALTH RISKS ASSOCIATED WITH INFANT FEE-
DING PRACTICES
I. Jordan
Justus Liebig University Giessen, Giessen, Germany

Poor nutritional status in early infancy is associated with 
growth faltering and increased risk for morbidity. Main causes 
for undernutrition are a diet poor in quality and quantity, poor 
feeding practices and poor hygiene conditions, as well as in-
sufficient access to health services. Breastmilk is considered to 
be the best diet for an infant below 6 months even in countries 
heavily affected by HIV/Aids. The initiation of breastfeeding 
within few hours after birth is considered the first step to pre-
vent childhood malnutrition. The initiation is also related to 
successful exclusive breastfeeding for 6 months. 

WHO recommends to introduce complementary food 
to healthy children at the age of 6 months. At the age of 9-12 
months the children might be introduced to the family food 
stepwise – and in addition to breastmilk which should be given 
for the first two years of life. 

In cross sectional baseline surveys on infant feeding in 
Malawi and Cambodia breastfeeding and complementary fee-
ding behaviour as well as growth and markers of inflammation 
were assessed in a total of about 2.000 children between 3 and 
23 months of age. The risk estimations indicate that exclusi-
ve breastfeeding as well as adequate complementary feeding 
practices are associated with better growth and health. Micro-
bial contamination of infant feeds through inappropriate food 
processing, lack of safe drinking water and poor food storing 
are important determinants for food safety. They need to be 
addressed in any programme aiming at improved infant fee-
ding practices. However, such programmes should emphasize 
on affordable ways for improving dietary diversity and meal 

frequency which can be followed by families, irrespective of 
their economic means. The research was conducted within the 
IMCF Project of FAO which is funded by the Federal Ministry 
of Food, Agriculture and Consumer Protection of Germany. 

Key words: Breast feeding, complementary feeding, feeding 
practices, health risks.

ASSESSMENT OF INFANT AND YOUNG CHILDREN 
FEEDING PRACTICES IN ZANZIBAR USING THE 
PROCESS FOR THE PROMOTION OF CHILD FEE-
DING (ProPAN) TOOL
J. Kinabo1, P.Mamiro1, A. Mwanri1, N. Bundala1, J. Msu-
ya1, J, Ntwenya1, K. Kulwa1, A. Nombo2, R. Mzimbiri2, E. 
Macha3, J, Picado4, E, Chang5 
1Department of Food Science and Technology, 
Sokoine University of Agriculture, Tanzania 
2Tanzania Food and Nutrition Centre, Tanzania 
3UNICEF, Tanzania 
4Freelance Consultant, Nicaragua 
5UNICEF, New York

Abstract
Malnutrition in Zanzibar has remained a great challenge 

despite the success achieved in reduction of other childhood 
diseases like malaria and helminths infestation.

A study was carried out to understand and identify the cu-
rrent feeding practices among families with children below two 
years of age using the ProPAN tool in Unguja island in Zanzi-
bar. Consultative research methods based on the ProPAN pro-
cedure were used to collect information from caregivers on cu-
rrent infant and young child feeding practices and factors such 
as environment and culture that promote or act as barriers to 
ideal feeding practices. Breastfeeding was a common practice 
(97%). Pre-lacteal feeding was practiced by 21% of mothers. 
Mothers (53%) reported inadequate support from health wor-
kers and family members to initiate breastfeeding. There was 
early initiation of complementary feeding (2 – 6 months). 
Energy and protein supply was adequate but key micronu-
trients such as iron, zinc and vitamin A were inadequate in the 
diets consumed by children aged 11-23 months despite diverse 
varieties of locally available foods in Zanzibar. Mothers/caregi-
vers lack knowledge on child feeding and recipe formulation. 
There is need to strengthen IYCF education in the antenatal 
clinic regime and or establish community centres where wo-
men will be given information about child care and feeding. 
Fundamentally, the problem is not only on lack of awareness 
and limited information on child feeding, it is also about the 
limited skills for food preparation and feeding. Fruits and ve-
getables are seldom fed to infants and children below two years 
of age. Thus, dietary inadequacies, inadequate care practices, 
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irresponsive feeding, use of pre-lacteals, early introduction of 
complementary foods and low rate of exclusive breastfeeding 
were common among caregivers.  Most of the caregivers are 
not aware of the existing opportunities to improve IYCF due to 
limited knowledge on infant nutrient requirements and limited 
skills on food preparation and feeding using locally available 
resources. 

Key words: ProPAN, infant feeding practices, Zanzibar.

PS4-42B Generating evidence of impact for inte-
grated programs aimed to improve child nutri-
tion during the first 1000 days (IFPRI)
THE USE OF AN INTEGRATED RESEARCH 
APPROACH TO EVALUATE HELEN KELLER 
INTERNATIONAL’S ENHANCED-HOMESTEAD 
FOOD PRODUCTION PROGRAM IN BURKINA 
FASO
D. Olney1, A. Dillon2

1International Food Policy Research Institute, Wash-
ington, USA 
2Michigan State University, Ontario, Canada

In Burkina Faso, Helen Keller International (HKI) imple-
mented an enhanced-homestead food production (E-HFP) 
program with the objectives of improving women’s agricul-
tural production of nutrient-rich foods as well children’s nu-
tritional status. This program was expected to achieve these 
objectives through a set of production and nutrition interven-
tions through three primary program impact pathways which 
revolved around increasing production of nutrient-rich foods, 
increasing income through the sale of surplus foods and im-
proving maternal knowledge of optimal health and nutrition-
related practices. The International Food Policy Research Ins-
titute (IFPRI) worked with HKI to use an integrated research 
approach to evaluate the impact of the E-HFP program. This 
integrated approach included a rigorous impact evaluation, 
two rounds of process evaluation and gender-specific qualita-
tive research. It is envisioned that the results from the impact 
evaluation, process evaluations and gender-specific qualitative 
research will be used to inform HKI’s future E-HFP programs 
in Burkina Faso as well as elsewhere by emphasizing the im-
portance of using a program theory framework in the design of 
the program and evaluation and using an integrated research 
approach for the evaluation of the program. Furthermore, it is 
expected that this type of partnership and integrated research 
approach can be used as an example of how program imple-
menters and researchers can work together to improve pro-
gram design, implementation and utilization to optimize the 
potential for impact, to generate the necessary rigorous eviden-

ce to attribute impact to programs, and to explain how and why 
impacts were achieved or were not achieved. 

Key words: Homestead food production, integrated re-
search approach, impact evaluation, process evaluation.

USING A PROGRAM IMPACT PATHWAY (PIP) 
ANALYSIS TO TRACE EARLY IMPACT IN THE ALIVE 
& THRIVE INITIATIVE IN BANGLADESH
R. Rawat, K. Saha, A. Khaled, M. Ruel, P. Menon
International Food Policy Research Institute (IFPRI), 
Washington DC, USA

Background and objectives: In Bangladesh, the Alive & 
Thrive (A&T) initiative aims to improve infant and young child 
feeding (IYCF) practices of mothers through intensive coun-
seling by trained frontline health workers (FHWs) who follow 
a schedule of routine home visits, and through a nationwide 
mass-media campaign focusing on six key IYCF messages. 

To describe the development and use of theory-driven pro-
cess evaluation methods, within the context of a cluster rando-
mized impact evaluation design of a BCC intervention in Ban-
gladesh, to trace critical program processes using a program 
impact pathway (PIP) model to help explain how early impacts 
are being achieved. 

Methods: The following steps were taken as part of the ove-
rall evaluation approach: 

1) developing PIPs; 2) identifying domains and research 
questions within each PIP; 3) linking data collection activities 
with implementation timelines; and 4) linking data collection 
to PIPs utilizing mixed methods, collection at multiple levels, 
and using multiple data sources. We map data (qualitative and 
survey-based) collected between 2010-2013, against five broad 
domains in the PIP: 1) training and management, 2) service 
delivery, 3) exposure and coverage, 4) service utilization, and 
5) behavioral impact. 

Results: IYCF training of FHWs was thorough, and 
knowledge among these FHWs significantly improved. Hou-
sehold reach by trained FHWs was high, and contacts more 
frequent, compared to households exposed to the mass-media 
campaign alone. Differences in exposure to specific IYCF mes-
sages can be traced to the source - either FHWs or mass me-
dia alone. Maternal IYCF knowledge and practices improved 
across the program, but improvements were greater in areas 
where households were exposed to both trained FHWs and 
mass media. 

Conclusions: Use of theory-driven process evaluation 
methods allows evaluators and programmers to trace key pro-
cesses that help explain how programs may be achieving im-
pact, and to identify factors that might hamper or enable grea-
ter impact.
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Key words: Infant feeding, nutrition intervention evalua-
tion.

ADDING VALUE TO EVALUATION: ANSWERING 
“WHY” AND “HOW” ALONG WITH “DID OR 
DIDN’T”
J. Garrett
International Food Policy Research Institute, Wash-
ington, USA

The experiences in Burkina Faso, Burundi and Bangladesh 
that are part of this panel, as well as those from other coun-
tries, show how to design evaluations that determine not only 
whether a program “did or didn’t” work but also “why” and 
“how.” Designing evaluations to answer these questions requi-
res a high level of phasing, integration, and complexity, along 
with analytical rigor. Elements of process and “impact” evalua-
tions and of qualitative and quantitative methods are common 
– and necessary to answer the questions that are of greatest 
utility to policy makers and development practitioners. Such 
integrated approaches are thus more appealing to these key au-
diences, who are the ones actually making decisions about how 
to design, implement, and operate programs to be more effecti-
ve. Integrated evaluations tend to focus on how to improve the 
design and operation of all points along the impact pathway, 
since a weakness at any point affects the final outcome. The re-
sults, therefore, highlight the need for good management and 
institutional capacity in ways that standard impact analyses do 
not. Importantly, these analyses then also provide decision-
makers, technicians and managers with actionable information 
they can use now to change and improve programs, a focus that 
has been somewhat lost with recent impact evaluations. These 
country experiences examined also provide important lessons 
for how to increase the impact of results, by, for example, incor-
porating users from the beginning to identify needs, adopting 
a range of communication strategies to get information in usa-
ble form to specific audiences, and by strengthening leadership 
and management capacities.

Key words: Management, institutional capacity, program 
evaluation.

THE EVALUATION OF TUBARAMURE IN BURUNDI: 
AN INTEGRATED FOOD AID PROGRAM
J. Leroy, D. Olney
International Food Policy Research Institute (IFPRI), 
Washington, USA

The objective of the Tubaramure program, which uses the 
Preventing Malnutrition in children under 2 years of Age ap-
proach (PM2A), is to improve the health and nutritional status 
of pregnant and lactating women and children under 2 years of 
age. The program is implemented in two provinces in eastern 
Burundi suffering from extremely high levels of malnutrition. 
It provides mothers during pregnancy and children up to the 
age of 2 years with a package of health and nutrition inter-
ventions designed to address the underlying determinants of 
malnutrition (inadequate food, health, and care). This package 
includes individual and family food rations, the required use 
of preventive health services, and the required participation 
of beneficiaries in behavior change communication activities 
focused on improving health- and nutrition-related behaviors. 
In order to generate scientifically sound and programmatica-
lly relevant evidence on the impact of this integrated program, 
a comprehensive evaluation based on Tubaramure’s program 
theory is used. First, a cluster randomized controlled design is 
used to evaluate the program’s effectiveness. Communities were 
randomly assigned to one of the 3 treatment arms (varying the 
timing of duration of treatment) and a control arm. Second, 
in-depth process evaluation focusing on the delivery and uti-
lization of the programs’ 3 components provides information 
used by the program implementer to improve operations; the 
findings are also invaluable in the correct interpretation of the 
impact results. Finally, an Activity Based Costing approach is 
used to estimate the cost of all program activities, to estimate 
the programs’ cost-effectiveness and to compare cost-effecti-
veness across treatment arms. The presentation will show how 
the comprehensive evaluation approach has provided results 
and insights we would not have obtained with a classic “Does 
it work?” evaluation design. We will also present common cha-
llenges in conducting these comprehensive evaluations and 
discuss how they can be overcome.

Key words: Children, malnutrition, nutrition intervention 
programs.

DATA FOR DELIVERY
S K. Baker
Helen Keller International, New York, USA

In the implementation community there can be resistance 
to investing in robust program evaluation based on a percep-
tion that it is an academic exercise. However, if we are going to 
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be serious about making progress in tackling undernutrition 
we need to be serious about measuring that progress. No one 
would question a business spending resources to make sure it 
understands its profit and loss – I would argue our bottom line 
is even more important – it is measured in terms of lives saved 
and futures secured. Program evaluation is too often conduc-
ted as an audit with a good or bad outcome at the end of a pro-
ject. We need to change the dynamic to design evaluations that 
identify key levers in the program impact pathway that can be 
used as proxies for impact when programs are scaled up. Eva-
luation methods need to capture not just impact by explain the 
elements of success or failure to enable course correction. This 
is particularly important in integrated programs where the pro-
gram impact pathways are very complex and there are poten-
tially multiple benefits. Purposeful teaming up of implemen-
ters with researchers creates a win-win environment, however 
there are challenges in making it successful including aligning 
research needs and program roll-out, engaging stakeholders in 
research design to facilitate uptake of results, ensuring timely 
analysis and reporting of results, management of conflicts of 
interest and ownership of intellectual property. Both parties 
must listen to and respect other points of views. The imple-
menter needs to have an institutional commitment to using 
results to improve programs. The researcher needs to have an 
institutional commitment to generate data to serve programs. 
The presentation will draw on lessons-learned in partnership 
between Helen Keller International and the International Food 
Policy Research Institute in Burkina Faso. 

Key words: Children,nutrition intervention programs, 
malnutrition, nutrition, research, integrated programs.

PS4-50 Early diet is critical for later development 
- New research into changing early eating habits 
(HABEAT and VIVA)
CRITICAL PERIODS FOR EATING HABIT DEVE-
LOPMENT; RESULTS FROM COHORT STUDIES IN 
FRANCE, PORTUGAL, GREECE AND UK
P. Emmett1, B. de Lauzon-Guillain2, L. Jones1, A. Olivei-
ra3, G. Moschonis4, A. Betoko2, C. Lopes3, P. Moreira3, Y. 
Manios4, M A. Charles2

1School of Social and Community Medicine, Univer-
sity of Bristol, Oakfield House, Bristol, UK 
2Institut National de la Santé et de la Recherche 
Médicale, Villejuif, France 
3University of Porto Medical School, Porto, Portugal 
4Harokopio University, Athens, Greece

Early feeding practices and their relationship with child-
hood diet have been investigated in four European cohorts: 

the British Avon Longitudinal Study of Parents and Children 
(ALSPAC), the French EDEN study, the Portuguese Generation 
XXI Birth Cohort, and the Greek EUROPREVALL study. Two 
outcomes variables were considered: Food variety of healthy 
foods and fruit and vegetable (F&V) intake. Both variables 
were assessed by FFQ in the child up to 4 years in all cohorts 
and in the mother in ALSPAC and EDEN only. Breastfeeding 
duration and timing of complementary feeding were assessed 
by questionnaire. Logistic regression analysis was performed 
in parallel in each cohort and adjusted for likely confounders. 
Most children consumed less than five portions of F&V and 
had a less varied diet than recommended. Variety was measu-
red on a scale of 0 to 5; 2-year-olds scored 2.3 to 2.9 and 4-year-
olds 3.2 to 4.1 with Portuguese children the highest. We found 
longer breastfeeding duration in Portugal and earlier introduc-
tion to complementary foods in the UK. Longer breastfeeding 
duration was quite consistently related to higher F&V intake 
across the cohorts. Breastfeeding for <3 months or not all 
was associated with lower variety of healthy foods. Timing of 
complementary feeding was consistently associated with both 
outcomes in the UK but not in the other cohorts. Maternal diet, 
in the UK and France, was strongly associated with F&V eating 
and dietary variety in the children but breastfeeding associa-
tions were independent of it. The consistent relationship we 
have found across countries between breastfeeding duration 
and childhood diet suggests that efforts to promote breastfee-
ding may be beneficial to long term diet. This collaboration has 
shown that working across cohorts in different countries can 
increase confidence in research findings. 

Acknowledgements: European Community’s Seventh Fra-
mework Program (FP7/ 2007-2013) n°FP7-245012-HabEat. 

Key words: Variety, fruit, vegetables, breastfeeding, mater-
nal diet.



39Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

LEARNING TO LIKE VEGETABLES: APPLYING 
LEARNING THEORY TO THE ACQUISITION OF 
PREFERENCES FOR NOVEL VEGETABLES FROM 6 
– 36M.RESULTS FROM HABEAT AND VIVA
M. Hetherington1, S. Caton1, J E. Cecil, L. Cooke2, F. Cro-
den, A. Fildes2, C. de Graaf3, C. Lopes4, D. Jackson, G. Ja-
ger3, J. Madrelle, P. Moreira4, G. Moschonis5, P. Møller6, 
S. Nicklaus7, A M. Olsen6, E. Remy7, C. Schwartz, C. Verei-
tjken, J. Warren, H. Weenen, V. de Wilde3, S. Issanchou7

1Institute of Psychological Sciences, University of 
Leeds 
2University College London, London, UK 
3Wageningen Universiteit, Wageningen, the Nether-
lands 
4University of Porto Medical School, Porto, Portugal 
5Harokopio University, Athens, Greece 
6Københavns Universitet, Copenhagen, Denmark 
7Institut National de la Recherche Agronomique, 
Dijon, France

Children’s consumption of vegetables falls below recom-
mendations across Europe. This might be due to attributes of 
the food (bitter taste, low energy density), characteristics of the 
child (fussy eating, neophobia), or parenting practices (vege-
tables offered infrequently). In a series of systematic studies 
involving infants from weaning age to 36m, partners in Den-
mark, France, Greece, Netherlands, Portugal and the UK set 
out to test the effects of early taste exposure, different forms 
of learning strategies (including repeated exposure, flavour-
flavour learning and flavour-nutrient learning), and sensory 
manipulations on learning to like and to consume vegetables. 

Results across studies from both HabEat and VIVA projects 
demonstrated that early, varied and repeated exposure is the 
most effective technique for promoting vegetable intake in in-
fants and young children. At weaning, early exposure to the 
taste of vegetables is most effective where vegetables are rarely 
offered as a first food. This is confirmed when vegetables are 
added to milk just before weaning. Across studies between 7 
and 15 exposures were used to familiarise with novel vegeta-
bles in different forms, but changes in intake were significant 
at around 5 exposures. Adding seasoning, offering dips, increa-
sing energy (with oil or maltodextrin) or pairing with an exis-
ting liked flavour are strategies used to improve intake of ve-
getables. However, the consistent finding across countries and 
projects suggests that repeated exposure and familiarization to 
the novel vegetable is most successful in promoting preference 
from weaning to early childhood.

The first year of life may be optimal for the introduction of 
a variety of vegetables into the habitual diet because novel food 
acceptance is a more difficult task after 2 years when neophobia 
begins. Since infants tend to eat foods they prefer, offering ve-
getables as a first food, offering often and providing variety will 
increase liking and therefore intake.

Acknowlegements: European Community’s Seventh Fra-
mework Program (FP7/ 2007-2013) n°FP7-245012-HabEat.
Marie Curie IAPP 230637; RCN 90766-VIVA

Key words: Repeated exposure, variety, vegetables, flavour 
flavour learning, flavour nutrient learning.

RESULTS OF TASTE STUDY: INTERVENTION TO IN-
CREASE VEGETABLE LIKING AND CONSUMPTION 
BY EXPOSURE TO A VARIETY OF VEGETABLES AT 
WEANING
G. Moschonis1, L. Cooke2, A. Fildes2, C. Lopes3, P. Morei-
ra3, A. Oliveira3, Y. Manios1, C. Mavrogianni1, M. Hethe-
rington4, S. Issanchou5

1Department of Nutrition and Dietetics, Harokopio 
University, Athens 
2University College London, london, UK 
3University of Porto Medical School, Porto, Portugal 
4University of Leeds, Leeds, UK 
5Institut National de la Recherche Agronomique, 
Dijon, France

Recent research indicates that weaning is a critical period 
for increasing children’s acceptance, liking and consumption of 
new foods as they grow up. The aim of TASTE study was to 
investigate the effectiveness of an intervention providing gui-
dance to parents in the early repeated exposure of their infants 
to a variety of vegetables on later intake and liking of fruits and 
vegetables by children. A community sample of mothers of 4-6 
month old infants in UK (n=97), Portugal (n=97) and Gree-
ce (n=89) were randomised to either an intervention group, 
who were given guidance on introducing a variety of vegeta-
bles as first weaning foods, or a control group who received 
no such guidance. Intervention was delivered shortly before 
initiation of complementary feeding by mothers. Infants’ liking 
and consumption of unfamiliar vegetable followed by an un-
familiar fruit was assessed at ‘taste tests’, one- and six-months 
post-intervention (randomly selected subgroup of infants). 
Additional questionnaires were completed by mothers at one-, 
six- and nine-month post-intervention follow-ups. TASTE in-
tervention was successful in increasing intake and liking of an 
unfamiliar vegetable one month post-intervention in the UK 
[Intake (g): 32.3 vs.16.3, P=0.012; liking rating by mother: 6.7 
vs. 4.3, P<0.001; liking rating by researcher: 6.7 vs. 4.6, P<0.001 
in intervention vs. control group]. No effect was found for in-
take or liking six months post-intervention in any of the three 
countries. Results from Greece showed positive intervention 
effect on the variety of vegetables consumed by infants at all 
post-intervention follow-ups.
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TASTE study was effective in increasing vegetable con-
sumption in the short term in UK, and variety of vegetables 
consumed by infants in Greece. Future research should in-
corporate longer follow-ups in order to investigate long-term 
effects on liking and consumption. 

Acknowledgements:European Community’s Seventh Fra-
mework Program (FP7/ 2007-2013) n°FP7-245012-HabEat. 

Key words: Intervention, Weaning, Variety, Fruits, Vegeta-
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STRATEGIES TO INCREASE VEGETABLE CON-
SUMPTION IN 3- TO 6-YEAR-OLDS: THEORY AND 
PRACTICE
G. Zeinstra1, V. Kooijman1, V. Costarelli2, C. de Graaf3, H. 
Hausner4, G. Jager3, S. Kremer1, P. Möller4, G. Moscho-
nis2, A. Olsen4, V. de Wild3

1Wageningen UR Food & Biobased Research, De-
partment Consumer Science and Intelligent Sys-
tems, Wageningen, The Netherlands 
2Harokopio University, Athens, Greece 
3Wageningen Universiteit, Wageningen, The 
Netherlands 
4Københavns Universitet, Copenhagen, Denmark

Young children’s vegetable consumption is below the re-
commended intake across Europe. After the age of two years, 
neophobia and pickiness begin to impact eating behavior. 
Efforts to increase vegetable consumption at this age range is 
therefore particularly challenging. In a series of studies aimed 
at three- to six-year-olds, different strategies were applied with 
the aim to increase children’s vegetable consumption, inclu-
ding mere exposure in combination with sensory variation 
in Denmark and the Netherlands, imitation of a role model 
in the Netherlands and Greece, freedom of choice in Greece, 
Denmark and the Netherlands, and participation in vegetable 
preparation in the Netherlands. Most studies were executed in 
nurseries or in the first years of primary school. 

Results showed that offering vegetables at school can con-
tribute to children’s daily intake of vegetables, in particular in 
countries where vegetables are predominantly consumed at 
dinner time. However, achieving an increase in vegetable in-
take was difficult. Preliminary results show that mere expo-
sure works at this age, although multiple factors influence the 
success of mere exposure. Imitation of a role model such as a 
teacher or a popular (TV) character showed some, although 
limited, promise. Participation in cooking did not lead to an in-
creased vegetable intake at dinner time. In all studies aimed at 
this age range, large variation in eating patterns was observed. 
A considerable group of non-eaters were unresponsive to the 
tested strategies and alternative strategies might be necessary 

for this particular group of children. Acknowlegements: Euro-
pean Community’s Seventh Framework Program (FP7/ 2007-
2013) n°FP7-245012-HabEat. 
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CALORIC COMPENSATION AND EATING IN THE 
ABSENCE OF HUNGER IN EARLY CHILDHOOD: IM-
PACT OF PARENTAL FEEDING PRACTICES
S. Nicklaus1, E. Remy1, V. Boggio2, S. Issanchou1

1CNRS, UMR6265, INRA, UMR1324, Université de 
Bourgogne, Centre des Sciences du Goût et de 
l’Alimentation, Dijon, France 
2CHU, Dijon, France

The aims were to measure caloric compensation (CC) and 
eating in the absence of hunger (EAH) in 2 to 6 year-old French 
children in a realistic context and to link these measurements 
with individual characteristics and parental feeding practices. 
Three identical lunches were offered to 236 children in school 
canteens. Food intake was measured at individual level. First 
lunch was a control session. For CC situation, thirty minutes 
before the second lunch children were offered a preload (137 
kcal). For EAH situation, ten minutes after the third lunch 
children were exposed to palatable foods (430 kcal). Six types 
of parental feeding practices were measured by questionnai-
res. Parents were clustered in two groups based on their fee-
ding practices. On average children partially compensated the 
preload and ate in the absence of hunger about a quarter of 
the energy that they had consumed during their lunch. These 
measurements were not correlated with each other. EAH and 
CC did not vary with age or adiposity. EAH was higher in boys 
than in girls. Parents who used feeding practices such as food 
as reward, emotional regulation, pressure, and child control 
more often had children who ate more in absence of hunger 
than parents who used restriction for weight and monitoring 
more often. No link was found between CC and parental fee-
ding practices. This study provides evidence that CC and EAH 
are two distinct eating behaviours. CC may be mostly driven by 
homeostatic factors while EAH may be influenced by external 
factors such as parental feeding practices. Results may be used 
to develop interventions to educate parents to provide an ea-
ting environment likely to prevent development of overweight. 

Acknowledgements: Funded by European Community’s 
Seventh Framework Program (FP7/2007-2013) n°FP7-
245012-HabEat. 
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PS5-58 NUAGE research
A RANDOMIZED TRIAL ON THE EFFECT OF A FULL 
DIETARY INTERVENTION ON AGEING IN EURO-
PEAN ELDERLY PEOPLE: THE NU-AGE STUDY
A. Berendsen1, A. Santoro2, E. Pini3, E. Cevenini2, R. Os-
tan2, B. Pietruszka4, K. Rolf4, N. Cano5, A. Caille5, N. Lyon-
Belgy5, S. Fairweather-Tait6, E. Feskens1, C. Franceschi3, 
L. de Groot1

1Department of Human Nutrition, Wageningen 
University, Wageningen, The Netherlands 
2Department of Experimental Diagnostic and 
Specialty Medicine, University of Bologna, Bologna, 
Italy 
3Interdeparmental Centre ‘L. Galvani’, University of 
Bologna, Bologna, Italy 
4Faculty of Human Nutrition and Consumer Scien-
ces, Warsaw University of Life Sciences-SGGW, 
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5Unité de Nutrition Humaine, Clermont Université, 
Université d’Auvergne, Clermont-Ferrand, France 
6Department of Nutrition, Norwich Medical School, 
Norwich, UK

Background and objectives: The proportion of elderly in 
Europe is expected to increase to approximately 30% in 2050. 
Specific individual dietary components may reduce risk of di-
sease and improve quality of life of the elderly. When combined 
these dietary components may modulate many processes that 
are involved in ageing and so it is likely that a whole diet ap-
proach might have greater impact on age-related decline than 
individual components. The aim of this intervention is to study 
the effects of a whole diet on health and quality of life in people 
aged 65 years and older. 

Methods: The NU-AGE study is a randomized trial. The in-
tervention comprises a period of one year in 1250 apparently 
healthy, independently living European subjects aged 65 to 80 
years. The elderly are randomised into either the diet group or 
the control group. Participants in the control group received 
no dietary advice. Participants in the diet group received die-
tary advice aimed at meeting the nutritional requirement of the 
ageing population, foods and a vitamin D supplement. Special 
attention was paid to nutrients that may be inadequate or limi-
ting in diets of elderly people. 

Conclusions: The NU-AGE study is the first dietary inter-
vention study investigating the effect of a whole diet and provi-
ding targeted nutritional recommendations for optimal health 
and quality of life in apparently healthy European elderly men 
and women. Results of this intervention will provide evidence 
on the effect of a whole diet on the prevention of age related 
decline at the cellular, organ, and whole body level. 

Acknowledgments: This project is supported by the Euro-
pean Union’s Seventh Framework Program under grant agree-
ment no. 266486 (‘NU-AGE: New dietary strategies addressing 
the specific needs of the elderly population for healthy ageing 
in Europe’). 
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DIET-MICROBIOTA-HEALTH INTERACTIONS IN 
OLDER PERSONS - THE ELDERMET STUDY AND 
PROBING CAUSALITY IN THE NUAGE PROJECT
P. O’Toole1, W. de Vos2, P. Brigidi3

1University College Cork, Cork, Ireland 
2University of Helsinki, Helsinki, Finland 
3University of Bologna, Bologna, Italy

The microbiota associated with the human body is now in-
tensively studied as an environmental risk factor for disease, 
and a modulator of health. The development of culture-inde-
pendent methods for microbiota analysis has allowed iden-
tification of alterations in the microbiota associated with the 
extremes of life, with functional gastrointestinal diseases, with 
endocrine disease, with antibiotic therapy, and with habitual 
diet, and evidence is accumulating for linkages other condi-
tions and syndromes. In a baseline analysis of the faecal micro-
biota composition of 161 older persons, we previously reported 
a core microbiota and aggregate composition that was distinct 
from younger persons (Claesson et al., PNAS 2011). We also 
identified significant inter-individual variation at phylum level, 
the reasons for which were then unclear. To investigate fur-
ther, we analyzed the microbiota composition of 178 elderly 
subjects, none receiving antibiotics, and for whom we had co-
llected dietary intake information. The data revealed distinct 
microbiota composition groups. Clustering of subjects was also 
distinguishable by analysis of faecal metabolites and shot-gun 
metagenomic data. Major separations in the microbiota corre-
lated with selected clinical measurements. Novel constellations 
of microbiota subtypes were identified. Correlations in the data 
between diet, microbiota and health status suggest a causative 
axis (Claesson et al., Nature 2012). However, distinction bet-
ween cause and consequence requires a large-scale interven-
tion and prospective analysis of subjects for microbiota-related 
pathophysiologies. The NuAge project combines multinational 
participation to take account of ethnic and geographical fac-
tors, with a defined nutritional intervention of a well charac-
terized cohort at baseline, to identify diet-microbiota-health 
causative linkages. Available data from the NuAge project will 
be presented, in conjunction with NuAge partners. 

Key words: Ageing, microbiota, metagenome, inflam-
mation.
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NUTRITIONAL METABONOMICS: DEVELOPMENT 
AND VALIDATION OF AGEING BIOMARKERS
S. Collino1, F. Martin1, M. Kussmann1,6,7, I. Montoliu5, S. 
Max1, S. Rezzi1, L. Da Silva1, C. Franceschi2,3, P. Brigidi4

1Molecular Biomarkers, Nestlé Institute of Health 
Sciences SA, Campus EPFL, Quartier de l’innovation, 
Bâtiment H, Switzerland 
2Interdepartmental Centre “L. Galvani” – CIG -, Uni-
versity of Bologna, Bologna, Italy 
3Department of Experimental Pathology, University 
of Bologna, Bologna, Italy 
4Department of Pharmaceutical Sciences, Universi-
ty of Bologna, Bologna, Italy 
5Applied Mathematics, NESTEC, Nestlé Research 
Center, Vers-chez-les-Blanc, Switzerland 
6Faculty of Life Sciences, Ecole Polytechnique Fédé-
rale Lausanne (EPFL), Lausanne, Switzerland 
7Faculty of Sciences, Aarhus University, Aarhus, 
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Ageing is characterized by a progressive, generalized im-
pairment of biological functions resulting in an increased 
vulnerability to environmental challenge and a higher risk of 
disease and death. Variations in the biological functions and 
processes during ageing do not appear in isolation, but instead 
are embedded in a large network of physiological and genetic 
interactions. Within these reasons, understanding the physio-
logy of ageing is of tremendous importance to allow popula-
tions to grow old, prevent or delay the onset of disease and 
maintain a high quality of life. Metabonomics is a well-establis-
hed systems approach to characterize metabolic phenotypes, 
which result from a coordinated physiological response to va-
rious intrinsic and extrinsic parameters like the environment, 
including diet and lifestyle, genetics, the human microbiome, 
and drugs. Clinical ageing research: By combining metabono-
mics and lipidomics we report recent efforts in characterizing 
the metabolic phenotype of longevity and aging in a well cha-
racterized human cohort comprising centenarians, elderly and 
young individuals. Our results underpin profound differences 
in the longevity phenotype with activation of specific lipid me-
diator mechanisms. Preclinical ageing research: As caloric res-
triction (CR) is has been shown to be to date the most potent 
dietary means of modulating and possibly slowing the ageing 
process, we report a comprehensive metabolic phenoytping 
across several strains of mice to determine the effects of mode-
rate CR. We revealed tissue-specific panels of biomarkers that 
are commonly affected by CR. Moreover, metabonomics was 
applied to blood plasma in multiple mouse strains to evaluate 
early CR-associated metabolic regulations, which may translate 
into long-term benefits for longevity. Identification of pathways 
activated by caloric restriction could facilitate the development 

of nutritional interventions and dietary programs mimicking 
the health benefits of CR.

Key words: Ageing, caloric restriction, elderly, lipids, me-
tabonomics.

SOCIO-ECONOMIC DETERMINANTS OF DIET 
QUALITY AND HEALTH OF THE EU ELDERLY
X. Irz1, F. Laura2, K. Natalia1, M. Mario3, M. Lucia3, N. Giu-
seppe4, S. Behnaz2, T W. Bruce4, X. Weili2, Z. Giacomo5

1Economic Research Unit, MTT Agrifood Research 
Finland, Finland 
2Aging Research Center, Karolinska Institutet & 
Stockholm University, Sweden 
3Department of Statistics, University of Bologna, 
Italy 
4Department of Food Economics and Marketing, 
University of Reading, UK 
5Department of International Development, Univer-
sity of Oxford, UK

To better understand how to effect dietary change for 
healthy ageing, we investigate the determinants of food choi-
ces, diet quality and health of the EU elderly. A literature review 
indicates that although many factors are thought to be at work, 
their relative importance and interactions remain poorly un-
derstood. Thus, we investigate empirically the determinants of 
diet quality of older people in four EU countries (Finland, Italy, 
Sweden and the UK) using secondary cross-sectional datasets. 
A modified Diet Quality Index measuring nutritional quality 
is regressed on the same socio-economic and demographic 
factors in the four countries. We show that diet quality among 
the EU elderly is both low on average and heterogeneous, with 
differences in observable socio-demographic variables explai-
ning only a small but significant fraction of the heterogeneity. 
There is little support for the proposition that poor diet quality 
is driven by a lack of economic resources among the EU elderly. 
However, education, not living alone, and being a female are 
characteristics that are positively associated with diet quality 
after controlling for other socio-demographic factors. Regional 
differences in diet quality are evident, while the relationship 
of age and retirement status to diet quality is weak, hence su-
ggesting that food preferences and habits are largely set in the 
latter part of life. The framework of analysis is then extended to 
investigate the full continuum of relationships from the socio-
economic status of elderly individuals to their dietary choices 
and health status. The results establish that the causal relations-
hip between diet quality and health is bi-directional: diet quali-
ty influences health but health influences diet quality. Although 
intuitive, this result implies that feedback mechanisms in the 
relationship between diet quality and health should be consi-
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dered carefully when analysing the benefits from promoting 
healthy eating to the elderly.

Key words: Ageing, diet quality, elderly, food preferences, 
health.

PS5-66A Trace elements and chronic diseases
MICRONUTRIENTS DEFICIENCY AND OBESITY 
J. Rosado
Universidad Autonoma de Queretaro, Santiago de 
Querétaro, Querétaro de Arteaga, Mexico

Recent studies have demonstrated that the risk of obesity 
might be increased when individuals have micronutrient de-
ficiencies. Specific micronutrient deficiencies involved include 
Zinc, Iron, Vitamin E and Vitamin C. Deficiency of these mi-
cronutrients is common in populations in Mexico and other 
Latin American countries. Possible mechanisms for these as-
sociations involving Leptin and perhaps other hormones are 
reviewed, they may explain the role of these micronutrients on 
fat deposition and fat metabolism. In a prospective study with 
136 obese Mexican women micronutrient supplementation of 
a milk formula product increased the effectiveness of an energy 
restricted diet to reduce body weight and body fat. In other 
studies in women in China micronutrients addition to calcium 
supplements increased body weight loss and decreased blood 
lipids. These and other investigations suggest that some micro-
nutrient deficiencies increase fat deposition and that in popu-
lations with a high incidence of micronutrient deficiencies, mi-
cronutrient supplementation is effective to increase fat losses in 
obese individuals. The precise role of micronutrients deficiency 
on obesity and fat homeostasis remains to be elucidated.

Key words: Micronutrients deficiency, obesity iron, vitamin 
E ,vitamin C, zinc.

IRON AND INFLAMMATION IN TYPE-2 DIABETES
M. Arredondo1, M. Andrews1, N. Soto2, I. Acevedo1, V. 
Candia1

1Micronutrient laboratory, INTA, Universidad de 
Chile, Santiago, Chile 
2Hospital Arriarán, SSMC, Santiago, Chile

Type 2 Diabetes mellitus (T2D) is a disease associated with 
inflammation and oxidative stress. Iron (Fe) is one of the ma-
jor catalysts for the occurrence of free radicals and oxidative 
stress. The pancreatic beta-cells are the primary affected in the 
advanced DM2, they present minor antioxidant activity and 

therefore they are more sensitive to substrates such as oxidants 
and oxidation catalysts. 

T2D patients present increased iron storage (measured as 
ferritin, transferrin receptor and total body iron) and altered 
levels of oxidative stress parameters (heme oxygenase activi-
ty, SOD, GSH and TBARS). The same behavior is observed by 
sons of T2D patients. This characteristic may contribute in the 
future to a greater susceptibility to develop T2D. 

We have shown that 2DM patients and their sons share a mi-
crosatellite polymorphism in the HO1 gene, characterized by a 
high frequency of the SM genotype, which is a risk factor for 
T2D development T2D and obesity share a pro-inflammatory 
profile (altered expression of TNF-α, IL6 and TLR2) and an in-
creased expression of hepcidin, a regulator of iron nutrition. 

High levels of ferritin, heme oxygenase activity and elevated 
expression of hepcidin and TLR2 mRNA are a risk factor for 
2DM development. Low levels of TLR4 and mTOR mRNA are 
a protective factor for T2D and obesity.. 

Acknowledgement: Funded by Grant: FONDECYT 
Nº1110080, Chile. 
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ZINC, INFLAMMATION AND TYPE 2 DIABETES
O P. Garcia
Universidad Autonoma de Queretaro, Santiago de 
Querétaro, Querétaro de Arteaga, Mexico

Zinc(Zn) is an essential trace element that has been re-
lated in the last years with chronic disease, such as diabetes. 
Zn is known to favor the interaction between insulin and its 
receptor, facilitate glucose transport through membranes and 
increase insulin function in peripheral tissues. Diabetes has 
been associated with low Zn concentration possible due to an 
impaired active transport of Zn in the kidney. Zn deficiency 
increases the expression of IL6, IL1, IL8 and TNF-a, increasing 
the risk of cardiovascular disease observed in diabetes. IL6, in 
turn, affects methalothionein homeostasis, thus affecting fur-
ther Zn metabolism. Also, increased proinflammatory citoky-
nes in diabetes may play an important role in Zn metabolism 
through the regulation of Zn transporters, particularly, ZnT8 
and ZiP14. The effect of zinc supplementation on inflammation 
in diabetic patients needs to be further explored.

Key words: Cytokines, diabetes, glucose transport, insulin, 
methalotionein, zinc.
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ZINC AS A COADJUVANT IN TYPE-2 DIABETES 
TREATMENT
M. Ruz
Department of Nutrition, Faculty of Medicine, Uni-
versity of Chile, Santiago, Chile

Type-2 diabetes is a chronic condition responsible for long-
term severe dysfunction of several organs, including kidneys, 
heart, blood vessels, and eyes. This condition is highly preva-
lent in populations having high overweight/obesity rates. Whi-
le there is a number of pharmacologic products in the market 
to treat the most prominent features of this disease (insulin 
resistance and impaired insulin secretion), interventions di-
rected to preserving the integrity and function of β-cell in the 
long-term are less available. The use of some nutrients with im-
portant cellular protective roles that may lead to a preservation 
of β-cell has not fully tested. Given its insulin mimetic action, 
as well as its role as regulator of oxidative stress, inflammation, 
apoptosis, and insulin secretion, zinc is an interesting candida-
te to become a co-adjuvant to diabetes therapy. It is reviewed 
the available information on the use of zinc as part of diabetes 
therapy. According to two meta analyses recently published, 
zinc supplementation may have beneficial effects on glycemic 
control, as indicated by a modest but significant reduction of 
fasting glucose and a trend to decreased HbA1c. Nevertheless, 
among the studies considered the vast majority lasted for 6 
months or less, suggesting the importance of conducting long 
duration studies given the characteristics of type-2 diabetes as 
a chronic disease. 

Acknowledgement:Funded by the National Commission 
for Scientific and Technological Research (CONICYT), Fonde-
cyt Research Project 1120323.
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T3 PUBLIC HEALTH NUTRITION AND ENVIRO-
MENT

NPS1-3 Nutrition and enviromental sustainabili-
ty (FAO)
TRADITIONAL FOOD SYSTEMS OF INDIGENOUS 
PEOPLES
H. Kuhnlein
Centre For Indigenous Peoples’ Nutrition and 
Environment (CINE), McGill University, Montréal, 
Québec, Canada

Indigenous Peoples who have cultural homelands in rural 
areas have knowledge of vast biodiversities that have develo-
ped within their heritage regions to provide food resources for 
food and nutrition security. Despite formidable environmental 
and cultural challenges to the use of this wealth of knowledge, 
Indigenous Peoples are aware that their original diets and lo-
cal foods can provide cultural expression, self-identity, health 
and well-being. Research has given recognition to the vast 
array of unique food species and subspecies/varieties/cultivars 
within food systems of Indigenous Peoples and the nutritio-
nal contributions they make. With focus on 12 cultures in de-
fined ecosystems in different parts of the world, participatory 
research with communities and interdisciplinary scholars was 
used to document the local food resources and how they have 
been culturally used. This knowledge was then applied at the 
community level to develop methods, processes and activities 
to mobilize leaders and communities to encourage interven-
tions and policies that improve health and well-being. Central 
to Indigenous Peoples using their food resources is attention to 
environmental integrity and sustainability. 

Knowledge on traditional wildlife animal and plant harvests 
and agriculture based in traditional crops must be promoted 
within communities and transmitted to youth to ensure future 
provisioning. This benefits from advocacy to create activities 
that build local cultural pride, and the development of cross-
sectoral government planning and action. Keeping Indigenous 
Peoples’ food systems vital not only ensures their continuing 
contribution to community well-being, but also creates the 
imperative for cultural and ecosystem protection and sustaina-
bility. Lessons learned with Indigenous Peoples’ food systems 
contribute important knowledge on how and why to address 

challenges to maintaining ecosystem integrity for environmen-
tal sustainability, and for the food and nutrition security of the 
entire planet. 

Key words: Indigenous peoples, food systems, sustainabi-
lity.

FOOD-NATURAL RESOURCES NEXUS IN THE ME-
DITERRANEAN REGION: EXPLORING THE ENVI-
RONMENTAL FOOTPRINTS OF THE CURRENT DIE-
TARY PATTERNS
C. Lacirignola, R. Capone, H. El Bilali, P H. Debs, G. Car-
done
Mediterranean Agronomic Institute of Bari, Interna-
tional Centre for Advanced Mediterranean Agrono-
mic Studies (CIHEAM), Italy

Environmental degradation - whose primary driving forces 
are population, consumption and technology - has reached in 
the Mediterranean proportions that require immediate action. 
Unsustainable food consumption patterns are putting increa-
sing stress on ecosystems and human social systems. Food con-
sumption patterns are important drivers of land degradation, 
declining soil fertility, unsustainable water use, marine envi-
ronment degradation, climate change, biodiversity loss, etc. 
The paper aims at exploring the environmental footprints of the 
current Mediterranean consumption and production patterns 
with a particular focus on the current dietary patterns. The 
work is mainly based on secondary data from different sources 
e.g. FAOSTAT, the World Development Indicators, the Water 
Footprint Network (WFN), the Global Footprint Network. The 
analysis regards 21 Northern, Southern and Eastern Mediterra-
nean countries. The paper describes the main environmental 
challenges in the Mediterranean region e.g. water scarcity, land 
degradation, climate change and biodiversity loss. It provides 
an overview of the ecological, carbon and water footprints of 
the current regional consumption patterns as well as national 
virtual water balances. The paper characterizes the Mediterra-
nean dietary patterns using Food Balance Sheets data. The WF 
of food supply is calculated for Bosnia, Egypt, Italy, Morocco 
and Turkey and the contribution of vegetal- and animal-based 
food product groups is highlighted. The paper compares the 
WF of the current Italian diet with that of the proposed Me-
diterranean one. It also analyses fertilizer consumption and 
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nitrogen fertilizers use trends. High resource use intensity is 
exacerbated by food waste implying the loss of large amounts 
of precious resources and inputs such as water, land, energy 
and fertilisers. The transition to more sustainable diets and 
food consumption patterns in the Mediterranean – implying 
an increased adherence to the traditional Mediterranean diet 
– and the reduction of food losses and waste can contribute to 
easing pressure on the scarce resources of the region. 

Key words: dietary patterns, environmental footprints, na-
tural resources, Mediterranean region.

PS2-11 Global challenges in maternal and child 
nutrition for today and the future
NUTRITION-SENSITIVE INTERVENTIONS AND 
PROGRAMS: HOW CAN THEY HELP ACCELERA-
TE PROGRESS IN IMPROVING MATERNAL AND 
CHILD NUTRITION?
M. Ruel, H. Alderman
International Food Policy Research Institute (IFPRI), 
Washington, USA

Accelerating progress in improving nutrition will require 
effective and large-scale nutrition-sensitive programs that ad-
dress key underlying causes of undernutrition and enhance the 
coverage and effectiveness of nutrition-specific interventions. 
We reviewed programs in four sectors - agriculture, social safe-
ty nets (SSNs), early child development (ECD) and classroom 
education. Targeted agricultural programs support livelihoods, 
food security and diet diversity, but evidence of their impact 
on child nutritional status is inconclusive, with the exception of 
vitamin A from biofortification of orange sweet potatoes; poor-
quality evaluations prevent firm conclusionson nutritional 
impact. SSNs are a powerful poverty reduction tool but poo-
led estimates show no overall impact on nutrition outcomes; 
although some cash transfers have improved nutrition among 
younger and poorer children exposed for longer durations, the 
lack of overall impact is attributed to weaknesses in nutrition 
goals and inputs and in service delivery (supply). Combining 
ECD and nutrition interventions can have additive or syner-
gistic impacts on child development and nutrition outcomes. 
Thus, programs combining ECD and nutrition inputs could 
lead to significant gains in cost, program efficiency and nutri-
tion and development outcomes. Parental schooling is a strong 
determinant of nutrition outcomes, but school curriculum sel-
dom includes nutrition training and when it does, evaluations 
of impacts on knowledge acquisition and future parental skills 
are lacking. Many of the programs reviewed were not origina-
lly designed to improve nutrition, yet they have great potential 
to do so. Ways to enhancethe nutrition-sensitivity of programs 
include: improve targeting; useconditionalities if feasible; 

strengthen nutrition goals and incorporate well-designed and 
implemented nutrition-sensitive actions;and focus on optimi-
zing women’s nutrition, time allocation, physical and mental 
health, and social status and empowerment. Nutrition-sensi-
tive programs can play a pivotal role in invigorating nutrition-
specific interventions and creating a stimulating environment 
for young children to grow and develop to their full potential. 

Key words: Agriculture,early child development, nutrition-
sensitive programs, schooling,social safety nets.

THE POLITICS OF REDUCING MALNUTRITION: 
BUILDING COMMITMENT AND ACCELERATING 
IMPACT
S. Gillespie1, L. Haddad2, V. Mannar3, P. Menon1, N. Nis-
bett2

1International Food Policy Research Institute, Wash-
ington, USA 
2Institute of Development Studies, University of 
Sussex, Brighton,UK 
3Micronutrient Initiative, Canada

Political discourse on the challenge of malnutrition has 
ramped up markedly in recent years, at both national and in-
ternational levels. The Scaling Up Nutrition (SUN) movement 
has both driven, and been driven by, this developing momen-
tum. While knowledge of the critical factors and processes for 
effectively operationalizing and scaling up nutrition-specific 
and nutrition-sensitive interventions is increasing, we know 
less about the politics of reducing malnutrition. How can po-
litical and policy processes and “enabling environments” be 
cultivated, sustained and ultimately translated into nutritio-
nal impact on the ground? In our review of the limited but 
growing evidence base we use a six cell framework to structure 
our discussion of the ways in which three domains (knowled-
ge and evidence, politics and governance, and capacity and 
resources) are pivotal for a) creating and sustaining political 
momentum, and b) translating it into nutritional impact in 
high-burden countries. We show how political calculations lie 
behind effective coordination between sectors, between natio-
nal and subnational levels, private sector engagement, resource 
mobilization, and state accountability to its citizens – all hugely 
important for nutrition-relevant action. Political commitment 
can be proactively built—there is no need to wait for it -- but 
converting such commitment to impact requires a different set 
of strategies and skills. It will simply not be possible to accele-
rate and sustain progress without national and global support 
to a long-term process of strengthening systemic and organiza-
tional capacities, and to nurturing and strengthening leaders-
hip in high-burden countries. The private sector has significant 
positive potential but there remains a lack of trust and a lack of 
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evidence, both of which need to be addressed. Finally, we ar-
gue that operational research on delivery, implementation and 
upscaling of interventions, and more contextual analyses on 
how to shape and sustain enabling environments, is essential as 
the focus shifts toward action.

Key words: Malnutrition, nutrition policies.

PS2-19 Confronting the global epidemic of non-
communicable diseases: Findings from the NHL-
BI/UHG Global Network
THE NIH NHLBI/UHG CENTERS OF EXCELLENCE: A 
MODEL FOR INTERNATIONAL RESEARCH COLLA-
BORATION
C. Rabadan-Diehl
National Heart, Lung, and Blood Institute/NIH, 
Bethesda, USA

Chronic non-communicable diseases (NCDs) account for 
63% of deaths around the world. In 2008, 80% of NCD-related 
deaths occurred in low and middle income countries. Cardio-
vascular disease (CVD) comprises 30% of global mortality, fo-
llowed by cancer, COPD and diabetes. Unhealthy diet has been 
identified as a risk factor to the four disease categories, provi-
ding an opportunity to develop common approaches to NCD 
prevention. Accumulation of risk for NCDs begins during pre-
natal development and continues through early life, childhood, 
adolescence, and adulthood. In June 2009, The National Heart, 
Lung and Blood Institute (NHLBI) and UnitedHealth Group 
(UHG), established a network of eleven Centers of Excellen-
ce (COE) across the globe. The Centers are located in develo-
ping countries and have strong partnerships with institutions 
around the world. The goals of this program are to enable re-
search capacity building, train future chronic cardiovascular 
and pulmonary disease investigators and conduct research, 
programs and measures to prevent or treat chronic cardiovas-
cular and pulmonary diseases. The COEs are leveraging their 
expertise and infrastructures built on the areas of maternal/
child health and infectious diseases, to develop and carry out 
the NCD agenda. The COEs are key players in the area of nutri-
tion and are linked to Birth Cohorts like the Matlab cohort in 
Bangladesh and the Consortium of Health Oriented Research 
in Transitional Societies (COHORTS) in Brazil, Guatemala, In-
dia, Philippines and South Africa. The COEs are also in close 
communication with local, state and national governments and 
policy makers. 

The COE program has received international attention and 
it is considered a unique and innovative model of research 
collaborations at the global level. The COE program is desig-
ned to serve as a platform to develop research-based evidence 
for strategies that can be implemented not only in developing 

countries, but that can also informed research agendas across 
the world.

Key words: Child heaalth, Infectious diseases, Research co-
llaboration, The National Heart, Lung and Blood Institute.

PRIMARY PREVENTION OF NUTRITION-RELATED 
CHRONIC DISEASES: INNOVATIVE INTERVEN-
TIONS IN LATIN AMERICA
M. Ramirez-Zea
INCAP Comprehensive Center for the Prevention of 
Chronic Diseases (CIIPEC), Institute of Nutrition of 
Central America and Panama, Panama

Nutrition-related chronic diseases (NRCD), such as car-
diovascular diseases, diabetes, and some types of cancer, are 
the main cause of mortality and morbidity across all Latin 
American countries, even exceeding the prevalence of many 
developed countries. Even worse, age at onset of NRCD risk 
factors and death is declining, due to early and rapid changes 
in lifestyle patterns. Population-based innovative strategies for 
preventing NRCD risk factors in developing countries are scar-
ce. The INCAP Comprehensive Center for the Prevention of 
Chronic Diseases (CIIPEC) has recently leaded few interven-
tion studies on NRCD prevention in Latin America. We have 
developed a culturally appropriate, community-based inter-
vention to improve cardiovascular health in elementary school-
age Guatemalan children through the promotion of healthful 
eating behaviors and physical activity, as well as the prevention 
of tobacco use and alcohol consumption. We have also evalua-
ted the effectiveness of an affordable and sustainable primary 
health care intervention, based on mobile health (mHealth) 
technology, to reduce blood pressure and prevent progression 
from pre-hypertensive status to hypertension in individuals at 
poor urban clinics in three Latin American countries (Argen-
tina, Guatemala, and Peru). Another two projects have asses-
sed intervention models to determine how well primary health 
care (PHC) workers can correctly identify and refer subjects at 
high risk of cardiovascular diseases in Guatemala, and to im-
prove adherence to treatment and healthy lifestyles in diabe-
tic and/or hypertensive patients who assist to PHC facilities in 
Costa Rica and Southern Mexico. Main preliminary results of 
those studies will be presented in this session. 

Acknowledgements: This work was supported by the 
National Heart, Lung and Blood Institute (NHLBI, HHS-
N268200900028C) and the UnitedHealth Group Chronic Di-
sease Initiative. 

Key words: Nutrition, chronic diseases, intervention, Latin 
America.
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CHINA RURAL HEALTH INITIATIVE – SODIUM 
REDUCTION STUDY: A CLUSTER RANDOMIZED 
TRIAL ON A COMMUNITY-BASED DIETARY SO-
DIUM REDUCTION PROGRAM
L L. Yan1, N. Li1, W. Niu2, H. Chu3, J. Zhang1, Z. Hao1, 
D. Labarthe4, X. Feng5, J. Shi6, J. Zhang7, R. Zhang8, Y. 
Zhang9, Z. Li5, B. Zhou6, Z. Li5, J. Sun10

1The George Institute For Global Health At Peking 
University Health Science Center 
2School of Public Health, Peking University Health 
Science Center, Beijing, China 
3Peking University Clinical Research Institute, Bei-
jing, China 
4Department of Preventive Medicine, Northwestern 
University, Chicago, USA 
5Changzhi Medical College, Changzhi, China 
6First Hospital of China Medical University, Liaoning, 
China 
7Hebei Province Center for Disease Prevention and 
Control, Shijiazhuang, China 
8Xian Jiaotong University, Xian, China 
9Ningxia Medical University, Yinchuan, China 
10Hebei Province Center for Disease Prevention and 
Control, Shijiazhuang, China

Background and objectives:Cardiovascular diseases are 
the leading cause of death in rural China with high bloodpres-
sure being a major determinant of risk. Excess intake of die-
tary sodium, a modifiable risk factor for high blood pressure, 
is widespread with most added as salt during the cooking or 
preservation of food in the home. The aim of this study is to 
determine the effects of a multi-faceted community-based so-
dium reduction program on sodium and blood pressure. 

Methods: The China Rural Health Initiativeis a large-scale, 
cluster-randomized, trial done in five Northern Chinese pro-
vinces. Two counties have been selected from each province 
and 12 townships enrolled in each county making a total of 120 
clusters. One village from each township was selected for par-
ticipation in the study. Randomization was stratified by county 
with 60 villages receiving the intervention and 60 continuing 
with usual practices.The sodium reduction program comprises 
community health education and a food supply strategy desig-
ned to promote the use of salt substitute through the village 
convenience stores.Subsidization of the price of salt-substitute 
is provided to 30 intervention villages. The primary outcomes 
for the study is dietary sodium intake levels estimated from as-
says of 24-hour urine samples and blood pressure. 

Results: The trial randomized 120 villages in April 2011 and 
the intervention was implemented from May 2011 to October 
2012. All data have been collected and are currently being clea-
ned and analyzed. We expect to have trial results to share by 
August 2013. 

Conclusions: This sodium reduction study is a major new 
initiative designed to identify a nutrition-based, practical, sca-
lable strategy for vascular disease prevention in rural China. If 
proved effective, this sodium reduction program will provide 
an evidencebase for policy and programs in China and poten-
tially other countries and substantial health gains when scaled 
up. 

Key words: Sodium reduction, cardiovascular disease, 
health education, salt substitute, community-based program.

BASELINE CHARACTERISTICS OF A SCHOOL BA-
SED INTERVENTION TO PROMOTE HEALTHY DIET 
IN SOUSSE, TUNISIA
H. Ghannem1, J. Maatoug1, I. Harrabi1, M. Belkacem1, S. 
Hmad1, R. Ghammam1, S. Slama2

1Chronic Disease Prevention Research Center of 
Sousse, Tunisia 
2Department of Community medicine, Primary 
care and emergency, Geneva University Hospitals, 
Switzerland

Background and objectives: In this study, we will focus 
on diet habits among schoolchildren. This is a component of 
a community based intervention to promote healthy lifestyles 
in school settings. It consists on a school based intervention 
with the aim to improve knowledge, attitudes and behaviors 
concerning healthy diet. The study design, implementation and 
baseline results are presented. 

Methods: The study design was a quasi experimental de-
sign, intervention with pre post assessment and control group. 
The study concerned pupils of colleges of Sousse aged 11 to 16 
years old in 7th and 9th grade. The pre-assessment concerned 
a random sample of schoolchildren. The proportional and stra-
tified sample was composed of 4003 schoolchildren with 1929 
and 2074 respectively in intervention and control groups. We 
used chi square test to compare prevalences with 0.05 as level 
of significance. 

Results: Sex ratio was respectively 1 in the intervention 
group and 0.87 in control group. The mean age of the study po-
pulation was 13.48±1.29 and 13.24±1.25 respectively in inter-
vention and control groups. The proportion of schoolchildren 
who knew that it’s recommended to eat at least 5 fruits and 
vegetables daily was 35.6% in intervention group and 23.6% in 
control group. Concerning eating habits, the schoolchildren 
reported frequency (number of days per week) of consuming 
various foods and beverages included respectively in the inter-
vention and control group: vegetables 3.9 days/week and 4.81 
days/week, fruits 5.41 days/week and 5.7 days/week, high fat 
food 2.49 days/week and 2.48 days/week, sweetened beverage 
3.84 days/week and 3.3 days/week, sweets 4.33 days/week and 
4.57 days/week. 
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Conclusion: Integrated and sustainable interventions to 
promote healthy diet in this region are needed to prevent obe-
sity and non communicable diseases early in childhood. Ack-
nowledgment: This project is funded by UnitedHealth Group. 
The intervention is cofunded by Geneva University Hospitals 

Key words: Diet intervention, lifestyles, prevention, schools.

PS3-27 Community-based programme to pre-
vent obesity: Lessons and perspectives from 20 
years of experience (EPODE International Net-
work)
EFFECT OF VITAMIN B12 AND N-3 POLYUNSA-
TURATED FATTY ACIDS ON PLASMA HOMOCYS-
TEINE, AND OTHER CARDIOVASCULAR RISK FAC-
TORS: A RANDOMIZED CONTROLLED TRIAL
T. Huang3, K L. Li1,2, M. Asimi1,2, Q. Chen1,2, D. Li1,2

1Zhejiang University, China 
2APCNS Centre of Nutrition and Food Safety 
3Johns Hopkins Bloomberg School of Public Health, 
USA

Background and objectives: Vitamin B12and n-3 polyun-
saturated fatty acids (PUFA) decrease blood homocysteine 
(Hcy) concentration. However, the combined effect of these 
nutrients on Hcy and ferritin, and C-reactive protein is limited 
and inconclusive. The objective was to examine the synergistic 
effect of vitamin B12 in combination of n-3 PUFA on plasma 
Hcy, ferritin, and other biochemical markers. 

Methods: In a randomized controlled trial, thirty eligible 
subjects were randomly divided into three groups, and assig-
ned to receive 1000 µg of vitamin B12, 2g fish oil, or 1000 µg 
vitamin B12 and 2g fish oil respectively for 8 weeks. Plasma 
phospholipid (PL) fatty acids and biochemical markers were 
determined. 

Results: Plasma PL 20:5n-3, 22:6n-3 and n-3 PUFA were 
increased after 4 and 8 week supplementation of fish oil, and 
vitamin B12+fish oil. Plasma concentrations of triacylglycerol, 
uric acid, and ferritin were significantly decreased after 4 and 
8 week supplementation of fish oil, and vitamin B12+fish oil. 
In all groups, significant changes in plasma Hcy were obser-
ved during the study period. Vitamin B12, fish oil, and vitamin 
B12+fish oil supplementation lowered plasma Hcy concentra-
tions by 22%, 19%, and 39%, respectively. Conclusions: Com-
bination of vitamin B12 and fish oil have synergistic effect on 
lowering plasma concentrations of Hcy and ferritin. 

Key words: Homocysteine, fish oil, vitamin B12.

COMMUNITY-BASED PROGRAMMES TO PREVENT 
OBESITY
J M. Borys4, H. Ruault du Plessis4, T. Huang1, B. Swin-
burn2, J. Seidell3, A. Barriguete4

1University of Nebraska Medical Center College of 
Public Health, Nebraska, USA  
2The University of Auckland, Auckland, New Zea-
land 
3VU University of Amsterdam, Amsterdam, The 
Netherlands 
4EPODE International Network, Brussels, Belgium

Childhood obesity is one of the main public health cha-
llenges of the 21th century. Preventive efforts should include 
community-based interventions (CBIs) using social marketing 
campaigns targeting families, children and key stakeholders 
within the community and the broader environment of the 
child.Indeed, childhoodobesityis a complexissue and needs-
complexsystemwith a multistakeholderinvolvement at allle-
velstofosterhealthierlifestyles in a sustainableway. The EPODE 
methodologycontributestothisapproach.

Withnow 20 years of experience,thismethodologyisnowim
plemented in more than 300 towns in 8 countries (France, Bel-
gium, Spain, Greece, TheNetherlands, South Australia, Mexi-
co and Romania) and concerns more than 20 millionpeople. 
Theaddedvalue of themethodologyisbasedon a strongscien-
tific input, institutional and politicalendorsement, evidence-
base and social marketing techniques, sustainableresources, 
branddynamics and evaluation.

At childleveltheprevalence of overweight and obesity in 
childrenaged 5 to 12 ismonitored. In the 8 French pilottowns, 
theprevalence of childrenoverweightincludingobesityde-
creasedby 10% between 2005 and 2009 (p<0.0001). In Bel-
giumpilottowns, theprevalence of childrenoverweightsigni-
ficantlydecreasedby 22% between 2008 and 2010 (p<0,04) in 
comparisonwith control towns.

The EPODE International Network (EIN) is a non-govern-
mental organization which has been created to support Com-
munity-Based Programmes (CBPs) aimed at preventingobesi-
ty. Today, 29 CBPs are memberof thisnetwork (10 in Europe, 13 
in America and 6 in Asia-Pacificregion).

Key words: Prevention, obesity, social marketing, nutrition, 
diet, lifestyle, community-basedprogramme, sustainability.
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PS3-35 Promoting healthy growth and preven-
ting childhood stunting – a WHO initiative
PROMOTING HEALTHY GROWTH AND PREVEN-
TING CHILDHOOD STUNTING
A. Onyango1, E. Borghi1, M C. Casanovas1, M. de Onis1

1World Health Organization, Geneva, Switzerland

Linear growth faltering, increased susceptibility to infection 
and impaired neurobehavioral function are characteristically 
associated with an increased risk that children fail to achieve 
their developmental potential. These are features of stunted 
growth and stunted development, both outcomes of biological 
(e.g., nutritional deficiencies and infections) and psychosocial 
deprivations that restrict physiological growth and intellectual 
development. The period from conception through the first 2-3 
postnatal years is highly sensitive because it is programmed for 
rapid growth and developmental processes which if disrup-
ted carry potential long-term effects on physical growth and 
the brain’s structural and functional capacity. Stunting serves 
as a composite measure of the degree of physical and develo-
pmental wellbeing and has concurrent, short-term and long-
term health and economic consequences. The risk of stunting 
is affected by interdependent influences rooted in the political 
economy, health and health care, education, society and cultu-
re, agriculture and food systems, water and sanitation, and the 
environment. Therefore, the interventions required to prevent 
stunting are anchored in many different sectors. This reality is 
acknowledged by the multiplicity of actors attempting to ad-
dress stunting. What pauses some challenge is establishing a 
common agenda within which different sectors recognize their 
roles and how each can contribute synergistically to stunting 
prevention. 

 Through the project Promoting healthy growth and pre-
venting childhood stunting the World Health Organization is 
seeking to collaborate with governments and other agencies to 
shift programmatic focus towards considering nutrition as a 
long-term development investment. The presentation will des-
cribe the efforts being undertaken towards setting and imple-
menting stunting reduction agendas, with emphasis on stren-
gthening the weakest components of infant and young child 
feeding and the assessment of associated linear growth. 

Acknowledgement: The project is supported by funds from 
the Bill and Melinda Gates Foundation

Key words: stunting, child growth, multisectoral interven-
tions.

PROMISING INTERVENTIONS AND RESEARCH 
AREAS IN COMPLEMENTARY FEEDING AND 
HEALTHY GROWTH PROMOTION
K F. Michaelsen
Department of Nutrition, Exercise and Sports, Uni-
versity of Copenhagen, Frederiksberg, Denmark

Stunted growth and development is caused by a broad range 
of factors as outlined in the WHO conceptual framework on 
childhood stunting. This presentation will focus on promising 
interventions and research within complementary feeding and 
healthy growth promotion. Especially in low-income coun-
tries optimal breastfeeding practices have an important impact 
on growth, development and survival and it is important that 
breastfeeding is continued during the complementary feeding 
period. Animal source foods (ASF) are effective in promoting 
linear growth and development as they have high micronu-
trient content, high protein quality, no anti-nutrients, high 
energy density and high n-3 fatty acids content. ASF e.g. milk 
and meat are often expensive and not available, but affordable, 
sustainable and locally available sources like small dried fish 
have shown promising effects and should be promoted. Howe-
ver, there is a need to determine the amount of ASF needed to 
make an impact. It is recognized that appropriate consistency 
of complementary foods is important but a better understan-
ding of the interaction between acceptability, taste preferences, 
texture and regulation of satiety during the transition to family 
food is likely to also have long term effects on feeding habits. 
The growth pattern during the complementary feeding period 
is complex and strongly influenced by diet. Breastfed infants 
have a different growth pattern, regarded as a more optimal 
pattern, compared to non-breastfed infants. There are diffe-
rences in linear growth patterns, gain in fat and lean mass and 
hormonal regulation of growth. Furthermore, new data suggest 
that the composition of intestinal microbiota, which is stron-
gly influenced by diet, has an impact on both over- and un-
dernutrition. Although much is known about how to optimize 
growth through complementary feeding, there is still a need 
for research to better understand the mechanisms behind the 
effect of diet on growth. 

Key words: Breastfeeding, Animal source foods, body com-
position, microbiota.
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MONITORING CHILD GROWTH AND INFANT AND 
YOUNG CHILD FEEDING PRACTICES
M. de Onis
World Health Organization, Geneva, Switzerland

In May 2012 the World Health Organization (WHO) adop-
ted a resolution on maternal, infant and young child nutrition 
including six global targets to reduce the high burden of disea-
se associated with malnutrition, particularly during the critical 
period from conception to 24 months of age. Four of the tar-
gets (i.e., stunting, wasting, overweight and low birth weight) 
are related to child growth and all six will require improved 
infant and young child feeding practices for their achieve-
ment. The Comprehensive Implementation Plan (2012-2025) 
on Maternal, Infant and Young Child Nutrition adopted with 
the resolution, will require the development of an accountabi-
lity framework and the strengthening of existing surveillance 
systems to monitor adherence to commitments and the degree 
to which targets are achieved. Currently many countries have 
national child growth monitoring programs and/or nutrition 
surveillance systems but most of them are weak (e.g. do not 
use standardized, state-of-the-art methodologies) and only a 
few include indicators of infant and young child feeding prac-
tices (IYCF) — despite the existence of a comprehensive set of 
IYCF indicators. The presentation will describe standardized 
methods of data collection, analysis and interpretation that 
provide valid and reliable information to feed into decision 
making processes to address child malnutrition. Similarly, it 
will discuss the standardized collection of comprehensive data 
on IYCF practices based on the experience and lessons lear-
ned from the incorporation of the WHO-IYCF indicators into 
Vietnam’s National Nutrition Surveillance System. The data 
have been used in developing provincial plans for nutrition and 
advocacy for extension of maternity leave. Capacity building 
at all levels will also be critical to ensure high quality data and 
appropriate use and interpretation of information for planning, 
advocacy and monitoring of trends.

Key words: Child growth, child feeding practices, child nu-
trition, maternal nutrition.

PS4-43 Nutrition Porfiling (WHO)
IS IT POSSIBLE TO DEVELOP A GLOBAL NUTRIENT 
PROFILE MODEL? 
M. Rayner
British Heart Foundation Health Promotion Re-
search Group, Department of Public Health, Univer-
sity of Oxford, UK

Nutrient profiling is ’The science of classifying or ranking 
foods according to their nutritional composition for reasons 
related to preventing disease and promoting health’. This pre-
sentation will: (i) briefly outline the principles of nutrient pro-
filing; (ii) briefly describe the uses of nutrient profiling; (iii) 
briefly discuss the development and validation ofnutrient pro-
file models; (iv) describe some results of comparing different 
models used, or which potentially could be used, for regulating 
the marketing of foods to children; (v) discuss whether a single 
nutrient profile model for all applications and for all countries 
is possible; (vi) discuss the process of achieving a more consis-
tent approach to nutrient profiling.

Key words: ?Nutrient profiling, food marketing, food labe-
lling.

PS4-51 Nutrition, physical activity and the pre-
valence of NCDs in the Middle-East and North-
Africa
NUTRITION AS A RISK FACTOR OF CARDIOVAS-
CULAR DISEASES IN COUNTRIES OF THE MIDDLE 
EAST
N. Hwalla
Faculty of Agricultural and Food Sciences, American 
University of Beirut, Lebanon

New evidence is pointing out to pre and post natal nutrition 
as playing a pivotal role in the development of non-communi-
cable diseases (NCDs). Recent epidemiological, observational 
and experimental studies suggest that suboptimal feeding pat-
terns and practices during the first two years of infancy could 
be key determinants of adult disease. Under and over nutrition 
during critical periods (in utero/infancy) has been shown to be 
associated with metabolic ‘programming’, possibly increasing 
the risk of adult obesity, cardiovascular diseases (CVD), type 
II diabetes, hypertension, and metabolic syndrome. Recent re-
search studies revealed that infants introduced to solid foods 
before 4 months had a six-fold increase in odds of obesity at 
three years of age. In addition, excessive food intakes during 
infancy have been associated with the risk of obesity and CVD 
risk factors in adulthood. In the Middle East region, eviden-
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ce shows that current complementary feeding practices fall 
below global recommendations. The majority of the Kuwaiti 
(54%) and Lebanese (52.6%) infants receive solid foods before 
4 months. In the Kingdom of Saudi Arabia (KSA), 81.5% of 
infants receive complementary foods between 4 and 6 months 
of age, whereas in Iraq and the United Arab Emirates (UAE) 
the figures are 78.6% and 70%; respectively. In parallel to faulty 
feeding patterns, the rates of CVD in countries of the Middle 
East have been increasing rapidly and currently account for 25 
to 45% of total mortality with the highest mortality rates being 
recorded in the Arab countries of this region (Iraq, Syria, Leba-
non, Jordan, and the Palestinian territories). Hence, enhancing 
infant/young child feeding practices may contribute to reduced 
morbidities and mortalities from NCDs, ultimately decreasing 
the region’s high burden of these diseases. 

Key words: Infant nutrition, complementary feeding, non-
communicable diseases, cardiovascular diseases, Middle East.

NUTRITION AND NCDS IN NORTH AFRICA
N. Mokhtar, T. Beecic
International Atomic Energy Agency, Vienna, Aus-
tria

Countries of North Africa have experienced significant de-
mographic, social and economic changes over the past decades 
that have greatly influenced the nutrition and health patterns 
of their populations. Not different from the rest of developing 
world, these societies are faced with rapidly growing popula-
tion and urbanization, changes in food availability and cost and 
lifestyle changes resulting in nutrition transition that has shi-
fted once traditional to a modern diet. While undernutrition 
still exists as a problem, particularly in the younger popula-
tion, overweight and obesity are increasing at alarming rates 
and have reached dramatic levels. In 2008, the prevalence of 
overweight among adults was estimated to be 45,5% in Alge-
ria, 46,8% in Morocco, 53,7% in Tunisia, 61,9% in Libya and 
67,9% in Egypt with higher rates among women in all coun-
tries. High levels of overweight/obesity, going hand-in-hand 
with adverse changes in dietary patterns and physical inacti-
vity are important contributors to high epidemiology of non-
communicable diseases. In 2008, the prevalence of raised cho-
lesterol in the region ranged from 33% to 39%, raised blood 
pressure 35-43% and raised blood glucose 6-12%. Proportio-
nally, non-communicable diseases were estimated to account 
for the greatest percentage of all deaths, ranging from 63% in 
Algeria to 82% in Egypt, with cardiovascular diseases as single 
largest NCD. With the growing burden of overweight, coun-
tries are challenged to implement effective nutritional policies 
and action plans to combat this malnutrition form. Although 
some nutrition policies already exist, they are often not suppor-

ted by a clear strategic plan of implementation. Strong political 
commitment, structured policy frameworks, health expertise, 
adequate budget allocation and institutional capacity building 
should be pillars when developing and monitoring the imple-
mentation and sustainability of future nutrition programmes.

Key words: Nutrition, non-communicable diseases, obesi-
ty, undernutrition.

PHYSICAL ACTIVITY AND LIFESTYLE HABITS OF 
ARAB ADOLESCENTS: PRELIMINARY FINDINGS 
FROM THE ARAB TEENS LIFESTYLE STUDY
H. Al-Hazzaa
Pediatric Exercise Physiology Laboratory, College 
of Education, King Saud University, Riyadh, Saudi 
Arabia

Background and objectives: The dramatic lifestyle trans-
formation experienced by major Arab cities can have a con-
siderable negative health impact. Therefore, the objective of 
the Arab Teens Lifestyle Study (ATLS) was to investigate the 
lifestyle habits of Arab adolescents living in major urban cities. 
Materials and 

Methods: About 9800 young participants were randomly 
selected from 12 participating cities in the Arab countries, 
including Riyadh, Jeddah, and Al-khobar (Saudi Arabia), Du-
bai (UAE), Kuwait, Bahrain, Amman (Jordan), Mosel (Iraq), 
Muscat (Oman), Doha (Qatar), Tunisia (Tunisia) and Kenitra 
(Morocco). Measurements included anthropometry, physical 
activity (PA), sedentary behaviors (SB), sleep duration (SD) 
and dietary habits (DH). 

Results: The findings from the first patch of data, repre-
senting 8 cities; Riyadh, Jeddah, Al-khobar, Dubai, Kuwait, 
Amman, Mosel and Muscat, are presented. Adolescent obesity 
ranged from 5.2% in Mosel to about 24% in Kuwait. Obesity 
plus overweight prevalence ranged from 15.2% in Muscat to 
48.7% in Kuwait. Participants from the Arabian Gulf (GCC) 
countries, except Muscat, have higher obesity and overweight 
levels than those from Amman or Mosel. PA-related energy ex-
penditure (MET-min/week) was the lowest in teens from GCC 
cities. In addition, girls were significantly less active than boys 
in all participating cities. Time spent on daily SB ranged from 
3.3 hours in Mosel to 7.5 hours in Kuwait. The proportion of 
youth sleeping for less than 7 hours/day ranged from 27-81%. 
Only 18-48% of the sample eats daily breakfast and about 10-
60% have daily vegetables or fruit. Consumption of fast foods 
or sugar-sweetened drinks 3 times or more/week ranged from 
30-54% and 65-85%, respectively. 

Conclusion: Arab adolescents demonstrated some simila-
rities and differences in their lifestyles. The ATLS provide in-
valuable baseline data for public health providers and policy 
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make to be utilized in health promotion and disease preven-
tion. 

Key words: Arab adolescents, physical activity, dietary ha-
bits, sedentary behaviors.

BUILDING RESEARCH CAPACITY IN NUTRITION 
TO PREVENT NCDS IN THE MIDDLE-EAST AND 
NORTH-AFRICA
I. Elmadfa2, A. Meyer1

1Institute of Nutritional Sciences , University of 
Vienna, Vienna, Austria 
2IUNS President

Non-communicable diseases are the most common death 
cause worldwide especially in low and middle-income coun-
tries where limited health care resources make them a parti-
cular burden. Without counteractive actions, the WHO ex-
pects the strongest increments (almost 25 %) in the African 
and the Eastern Mediterranean Region. The high prevalence of 
overweight and obesity in many countries of the region is a ma-
jor causative factor of NCDs like diabetes mellitus type 2. At the 
same time, micronutrient malnutrition (hidden hunger) occurs 
frequently. The effects of nutrition on NCDs are currently the 
field of intense research worldwide, offering a promising and 
less expensive approach to prevention through weight reduc-
tion and improved diet quality. Building research capacity in 
nutrition in the MENA region is therefore of great importan-
ce. Indeed, the development of effective intervention programs 
requires knowledge about the specific nutritional problems of 
the region that can only be gained from well-designed nutritio-
nal surveys. A priority in this regard is the development of the 
necessary tools such as regional food composition databases, 
food intake protocols, and calculation programs. These tools 
can also serve to evaluate the efficacy of fortification programs 
aimed at improved micronutrient supply that are currently wi-
dely applied. An emerging research field is the influence of ge-
netic variance on metabolism, requirements, and health effects 
of nutrients that can account for ethnic differences in disease 
pattern. Molecular markers can also be used as indicators of 
NCD prevalence and risk. Institutional capacity building in 
nutrition in the MENA countries needs further development, 
both in education and research. This recommendation must be 
pronounced although scientific research generally suffers from 
the political instability in the region that is also a cause for ag-
gravating of nutritional issues and may present an obstacle to 
international cooperation. 

Key words: Eastern Mediterranean, North Africa, NCD, 
nutrition, capacity building.

THE PALESTINIAN MICRONUTRIENT SURVEY 
(PMS) - FIRST REPRESENTATIVE NATIONAL NU-
TRITIONAL STUDY
I. Elmadfa1, A. Abu-Rub2, A. Skeek2, N. Rizkallah3, K. 
Ben-Abdallah3

1Institute of Nutritional Sciences, University of Vien-
na, Vienna, Austria 
2Nutrition Unit, Palestinian Ministry of Health, Ra-
mallah & Gaza, Palestinian Territories 
3UNICEF, Jerusalem, Israel

Background and objectives: Selective micronutrient defi-
ciencies especially anemia are of public health concern in the 
occupied Palestinian Territories. The prevalence of anemia is 
high in Palestine, despite the flour fortification program with 
iron, zinc, vitamins A, D, B1, B2, B6, B12, folic acid, and niacin, 
which was implemented in 2006. Most affected are children <5 
y, schoolchildren (6-16 y), and pregnant women (59 %, 30 %, 
and 34 % on average, respectively) with people in the Gaza-
Strip more affected than the West-Bank. Reports categorized 
most cases of the diagnosed anemia as moderate or mild. Our 
aim was to assess and characterize the prevalent anemia and 
explore its causes. A representative national nutritional survey 
(n=6.000) was planned and conducted as a cooperation project 
between UNICEF and the Palestinian Ministry of Health and 
the University of Vienna with financial support from the Euro-
pean Union. 

Methods: In a randomized cross sectional survey in the re-
gions (Gaza-Strip and West-Bank), children of both genders 
aged <5, 6-14 and 15-18 years in different school types (UN-
RWA, Government, private), pregnant (22-24 weeks of gesta-
tion) and lactating women were considered. Intake including 
the use of supplements (interview) and the status of Fe, Zn, 
folic acid, vitamins B12, A, E and D are to be assessed using 
standard/validated assays. The erythrometric parameters (Hb, 
MCV, MCH, MCHC), CRP and anthropometric measure-
ments will be analyzed. The fieldwork has just begun and will 
last 3-4 months. 

Results and conclusions: Data of this project are important 
to explain the potential causes of anemia and inform about the 
efficiency of the ongoing flour fortification program in Palesti-
ne. This study can also be seen as an example for a systematic 
and science-based capacity development in the Middle-East 
and North-Africa-Region. 

Key words: Micronutrient status, anemia prevalence, flour 
fortification, cooperation project UNICEF-Palestine.
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PS5-59 Food insecurity and obesity across the 
life cycle
HOUSEHOLD FOOD INSECURITY AND OBESITY 
ACROSS THE LIFE CYCLE: CONCEPTUAL FRA-
MEWORK AND BIOLOGICAL PLAUSIBILITY
R. Perez-Escamilla
Yale School of Public Health, New Haven, USA

Global epidemiological evidence indicates that Household 
Food Insecurity (HFI) and obesity co-exist at least in some 
population sub groups. Thus, it is crucial to understand if this 
is a spurious or a causal relationship. Research in animal mo-
dels and humans indicate that there are diet related and stress 
related pathways that may help understand how HFI affects 
obesity risk. Also epigenetic mechanisms may help understand 
how HFI affects offspring obesity risk through its effect on pa-
rental obesity. HFI in the context of countries undergoing or 
being at the post phase of the nutrition transition may lead to 
higher consumption of lower cost highly energy dense diets of 
low nutritional value. HFI may lead to disordered eating pat-
terns as economic resources to acquire food become depleted 
during the month. These maladaptive eating patterns may be 
associated with monthly cyclical fluctuations in body weight 
and fat regulation hormones (e.g., insulin) that promote the 
cumulative retention of body fat over time. HFI is a major 
stressor that can increase the levels of stress hormones, such as 
cortisol, that promote fat deposition. In addition HFI has been 
consistently associated with depression, a condition that may 
significantly reduce physical activity levels. Parental obesity 
has been linked to an increased risk of obesity in the offspring 
via epigenetic mechanisms that may be triggered during the 
pre- and peri- conception periods, gestation and early infancy. 
Thus, children’s obesity risk related to HFI may also be affected 
indirectly by the influence of HFI on parental body fat accumu-
lation. In conclusion, there are clear direct and indirect biolo-
gically plausible pathways supporting the hypothesis that HFI 
is likely to affect obesity risk of humans across the life cycle. 

Key words: Household food insecurity, life cycle, obesity

HOUSEHOLD FOOF INSECURITY AND EXCESSIVE 
WEIGHT AMONG BRAZILIAN SUBJECTS: A LIFE-
COURSE APPROACH
G. Kac1, M. Maia1, A. da Sila2, R. Pérez-Escamilla3

1Rio de Janeiro Federal University, Brazil 
2Departamento de Saude Publica, Universidade 
Federal do Maranhao, Brazil 
3Office of Community Health, Yale School of Public 
Health, USA

Household food insecurity (HFI) may increase obesity risk 
but results are not consistent across the life course and between 
developed/underdeveloped settings. The objective of this paper 
is to review findings from previous analyses in Brazil among 
adult women, female adolescents and children under five. 
Data were derived from the 2006-07 Brazilian Demographic 
and Health Survey. Associations between HFI, measured using 
the Brazilian Food Insecurity Scale, with excess weight/obesity 
were investigated through Poisson regression models. Whereas 
severe HFI was associated with obesity risk among adult wo-
men [PR: 1.49; 95% CI: 1.17â±1.90], moderate HFI was asso-
ciated with excess weight among female adolescents [PR: 1.96; 
95% CI: 1.18â±3.27]. There was no association between HFI 
and obesity among children of both genders. It is possible that 
the nutrition transition process in Brazil may be shaping the 
differential deleterious effect of HFI on body fat accumulation 
across the life-course, being the association evident among fe-
male adolescents and adult women but not yet among children.

Key words: Adolescents, children, food insecurity, women

FOOD SECURITY AND OBESITY RISK THROUG-
HOUT LIFE CYCLE STAGES IN MEXICO
T. Shamah Levy, J A. Rivera Dommarco, V. Mundo Ro-
sas, L. Cuevas Nasu, C. Morales Ruan
National Public Health Institute, Mexico

Background and objectives: Food security situation in 
Mexico suggest a complex and contrasting scenario. National 
Health and Nutrition Survey 2012 (ENSANUT 2012) reported 
that almost one in every three households suffer food insecu-
rity (FI) in moderate or severe degree. This work objective is 
to describe the Food Security magnitude in Mexico from the 
feeding access and consumption perspective and its relation 
with overweight and obesity throughout the different life cy-
cle stages (children, teenagers and adults), using (ENSANUT 
2012) information. 

Methods: Data for this analysis comes from ENSANUT 
2012 . Food Insecurity status was measured using the last har-
monized version of ELCSA (Latin American and Caribbean 



55Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

Food Insecurity Scale Overweight and Obesity: In children and 
teenagers was determined by the z-score for the Body Mass In-
dex (BMI=kg/m2) for Age indicator using the WHO Growth 
Reference. . In adults categories proposed by the WHO . 

Results: In children under five years old no association was 
found between FI and overweight, however, wasting (<-2Z 
Weight/Age) was 2.17 times greater when the household was 
in severe FI condition (p=0.027). Stunting was also associated 
to households with moderate (p=0.019) and severe (p<0.001) 
FI. In the women between 20 and 59 years group the risk of 
suffer obesity increased 2.5 times when their household was in 
severe FI in contrast with an 1.3 times increase in overweight 
and obesity for the same group but in a household with food 
security conditions. 

Conclusions: In Mexico, food insecurity increases not only 
the malnutrition risk in children but also contributes in impor-
tant way in the incidence of overweight and obesity in other 
population groups. 

Key words: Children, food insecurity, overweight, 
obesity,life cycle, Mexico.

HOUSEHOLD FOOD INSECURITY AND OBESITY 
RISK ACROSS THE LIFE COURSE: USA
E. Frongillo
University of South Carolina, Columbia, USA

Household food insecurity (HFI) is experienced when there 
is uncertainty about future food availability and access, insuffi-
ciency in the amount and kind of food required for healthy life, 
or the need to use socially unacceptable ways to acquire food. 
Hunger and malnutrition (i.e., undernutrition or obesity) are 
possible, although not necessary, consequences of HFI. Other 
closely linked consequences besides hunger are part of the ex-
perience of food insecurity: 1) worry and anxiety, 2) feelings of 
alienation and deprivation, and 3) distress and adverse chan-
ges in family and social interactions. These three closely linked 
consequences represent non-nutritional mechanisms leading 
to poor physical and mental health. Some behaviors potentially 
resulting from experiences of food insecurity are reductions in 
investments, risk avoidance, and survival strategies. Food needs 
compete with other needs, and trade-offs involving food are so-
metimes made to ensure long-term livelihood. Therefore, there 
are several potential mechanisms through which HFI may lead 
to obesity. In the USA, studies have reported substantial varia-
bility in the association of HFI with obesity. This variability can 
be understood using four perspectives. First, household and 
individual circumstances determine the relative importance of 
nutritional and non-nutritional mechanisms. Second, severity 
of HFI matters; severe HFI leads to weight deficit, but mode-
rate HFI leads to weight excess. Third, the association of HFI 
with obesity reflects developmental changes as children pro-

gress through adolescence to adulthood. Fourth, individuals 
have different experiences with different consequences across 
the life course. HFI is a form of material deprivation. Since ma-
terial deprivation leads to poor outcomes in many domains, 
obesity is an expected consequence of HFI for some subpopu-
lations and at some ages. 

Key words: Food insecurity, weight, obesity

PS5-67 Type 2 diabetes in Asia’s rapid growth is 
due to genetic or dietary change?
EFFECTS OF NUTRITION, LIFESTYLE AND GENE-
TIC FACTORS ON METABOLIC ABNORMALITIES 
AMONG CHINESE 
X. Lin, L. Sun, X. Ye, H. Li, G. Zong, L. Lu, W. Gan, J. Zhu
Key Laboratory of Nutrition and Metabolism, Insti-
tute for Nutritional Sciences, Shanghai Institutes for 
Biological Sciences, Chinese Academy of Sciences, 
Shanghai, Republic of China

Background and objectives: With a dramatic nutrition 
transition in last few decades, China is facing the challenge of 
an epidemic of obesity-related diseases like metabolic syndro-
me (MetS) and type 2 diabetes (T2D). However, few studies 
have systematically investigated roles of genetic variants and 
diet/lifestyle factors in the pathogenesis of metabolic diseases 
among Chinese. Thus, a population-based prospective study 
was conducted. 

Methods: Baseline data included 3,289 men and women 
aged 50-70 years from Beijing and Shanghai, China and 2,198 
of them participated in the 6-year follow-up study. 

Results: Our baseline data showed significant north-south 
and urban-rural differences for the prevalence of MetS and 
T2D, even at given adipose levels. Multiple environmental and 
genetic variants, obese phenotype, inflammatory biomarkers 
and adipokines were found to be significantly associated with 
the risks of MetS and T2D. Among these factors, circulating of 
25(OH)D and erythrocyte docosahexaenoic acid was inversely, 
while plasma ferritin was positively associated with the risk of 
MetS. However the levels of 25(OH)D, ferritin and n-3 polyun-
saturated fatty acids were modified by genes variants in related 
metabolic pathway(s). Ethnical differences on genotypes (FTO, 
CDKAL1and GRK5), phenotype (C-reactive protein), and sou-
rces of trans-fatty acids were also observed between Chinese 
and Caucasians. In our follow-up study, multiple nutrient bio-
markers were confirmed to predict the development of MetS 
and T2D, independent of established risk factors. For instance, 
plasma ferritin was independently associated with 60% increa-
sed risk of developing MetS (relative risk [RR] 1.60; 95% con-
fidence interval [CI] 1.16-2.20), while erythrocyte trans-fatty 
acid trans-18:1 was associated with reduced diabetes incidence 
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(RR 0.59; 95% CI 0.45-0.79) by comparing extreme tertiles in 
multivariate models (all P<0.01 for linear trend). 

Conclusions: Our studies provided important insights re-
garding the complicated relationships of gene-nutrition and 
gene-phenotype with metabolic abnormalities in Chinese po-
pulation. 

Key words: Nutrition, genetic, metabolic abnormalities, 
China.

ASIANS ARE MUCH MORE VULNERABLE TO DIE-
TARY CHANGE DUE TO LOWER INSULIN SECRE-
TION
K. Tanaka1, Y. Seino2

1Kyoto Women’s University, Kyoto, Japan 
2International Diabetes Federation Western Pacific 
Region

The increasing number of patients with diabetes is a world-
wide serious problem, which is most eminent in Asia. Now, 
one third of diabetic patients are in Asia. According to Inter-
national Diabetes Federation (IDF), the prevalence of diabetes 
in Western Pacific Region is 8.0%, with the number of patients 
being 132.2 million, which is expected to increase to 187.9 mi-
llion in 2030. Clinical evidences suggest that Asians are much 
more susceptible to developing diabetes. Impaired insulin se-
cretion and increased insulin resistance are both responsible 
for ,. In Caucasians, the importance of insulin resistance is 
advocated, whereas insulin secretory capacity is much lower 
in Asians than in Caucasians. Higher insulin secretion is as-
sociated with increased fat deposition and obesity. In contrast, 
in those with lower insulin secretion, hyperglycemia would be 
prolonged since lipid synthesis and fat deposition is not much 
enough. Thus, Asians are at higher risk of developing diabetes 
even at slightly increased body mass index (BMI). These ethnic 
differences might be explained by the different life styles, es-
pecially the different dietary tradition. The meat and the dairy 
product consumption, and the carbohydrate consumption have 
been large in Caucasians and Asians, respectively. Now that the 
Asian dietary habit is rapidly westernized, pancreatic beta-cell 
in Asians is likely to unable to adapt to the new circumstance. 

Thus the current research question if type 2 diabetes in Asia 
and rapid growth is due to genetic or dietary change is both yes. 
Many Asians, with genetically lower insulin secretory activity 
and susceptibility to developing diabetes, have developed dia-
betes triggered by the dietary change.

Key words: Dietary habits, insulin resistance, type 2 dia-
betes.

OVERWEIGHT AND DIABETES IN INDIA
A. Kurpad1, T. Thomas2, K. Sankar1

1St John’s Medical College, Bangalore, India 
2St John’s Research Institute, Bangalore, India

In the past two decades, the prevalence of diabetes has 
doubled in both urban and rural areas in India. The increase 
in the rural population is noteworthy as it is large in India. In 
general the change can be attributed to economic growth and 
urbanization resulting in changes in behaviour and lifestyle. 
The prevalence of overweight/obesity in Indian adults has in-
creased, and is greater in women than men. The notion that 
overweight and diabetes are brought on by unhealthy lifestyles 
is intuitive. Surveys have documented a gradual decrease in the 
daily consumption of cereals and pulses, with relatively little 
change in the calories consumed, indicating substitution with 
other sources of energy such as fats. Factors driving such con-
sumption patterns can be deduced from the fact that the grea-
test increases in area under cultivation and production over the 
last 50 years has been for sugar cane and oil seeds. Food price 
stability is also of concern; prices of sugar, edible oils and milk 
and dairy products have been more stable compared to vegeta-
bles and pulses over the last decade. In contrast to food intake, 
information on physical activity from India is scant. Access to 
open spaces or parks for leisure-time physical activity is poor 
in Indian cities, and the walkability of Indian cities is extremely 
poor. The use of non-motorised modes like cycling and wal-
king is risky, since these modes have to share the same right 
of way with motorized modes. As the use of virtual modes for 
social interactions catches up in India in the information age, 
physical activity levels are likely to decrease further. Given the 
low priority accorded to chronic diseases in general by central 
and state governments, advocacy focussed towards securing 
political commitment and adequate policy and funding sup-
port is vital. 

Key words: Obesity, diabetes, India
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EFFECT OF VITAMIN B12 AND N-3 POLYUNSA-
TURATED FATTY ACIDS ON PLASMA HOMOCYS-
TEINE, AND OTHER CARDIOVASCULAR RISK FAC-
TORS: RANDOMIZED CONTROLLED TRIAL
T. Huang1,2,3, K. Li1,2, M. Asimi1,2, Q. Chen1,2, D. Li1,2

1Department of Food Science and Nutrition, Zhe-
jiang University, Hangzhou, China 
2APCNS Centre of Nutrition and Food Safety, Hang-
zhou, China 
3Department of International Health, Johns Hop-
kins Bloomberg School of Public Health, Baltimore, 
USA

Background and objectives: Vitamin B12and n-3 polyun-
saturated fatty acids (PUFA) decrease blood homocysteine 
(Hcy) concentration. However, the combined effect of these 
nutrients on Hcy and ferritin, and C-reactive protein is limited 
and inconclusive. The objective was to examine the synergistic 
effect of vitamin B12 in combination of n-3 PUFA on plasma 
Hcy, ferritin, and other biochemical markers. 

Methods: In a randomized controlled trial, thirty eligible 
subjects were randomly divided into three groups, and assig-
ned to receive 1000 μg of vitamin B12, 2g fish oil, or 1000 μg 
vitamin B12 and 2g fish oil respectively for 8 weeks. Plasma 
phospholipid (PL) fatty acids and biochemical markers were 
determined. 

Results: Plasma PL 20:5n-3, 22:6n-3 and n-3 PUFA were 
increased after 4 and 8 week supplementation of fish oil, and 
vitamin B12+fish oil. Plasma concentrations of triacylglycerol, 
uric acid, and ferritin were significantly decreased after 4 and 
8 week supplementation of fish oil, and vitamin B12+fish oil. 
In all groups, significant changes in plasma Hcy were obser-
ved during the study period. Vitamin B12, fish oil, and vitamin 
B12+fish oil supplementation lowered plasma Hcy concentra-
tions by 22%, 19%, and 39%, respectively. 

Conclusions: Combination of vitamin B12 and fish oil have 
synergistic effect on lowering plasma concentrations of Hcy 
and ferritin. 

Key words: Homocysteine, fish oil, vitamin B12

INSULIN RESISTANCE IN GLUCOSE TOLERANT 
OBESE ADOLESCENTS ARE ASSOCIATED WITH 
INCREASED LEVEL OF PLASMA HSCRP AND URIC 
ACID
A. Bukhari1, I. Patellongi2, I. Idris2, N. Astuti1, H. Ha-
sanuddin3, M. Limbong4, R. Mahmud5, S. Hamsinah6, S. 
Saminah7, T. Damayanti8

1Department of Nutrition, Faculty of Medicine, 
Hasanuddin University, Indonesia 
2Department of Phisiology, Faculty of Medicine, 
Hasanuddin University, Indonesia 
3Daya General Hospital, Makassar, Indonesia 
4STIKES YAPMA Makassar, Indonesia 
5AKPER Muhammadyah, Makassar, Indonesia 
6STIKES FAMIKA, Makassar, Indonesia 
7Syekh Yusuf Hospital, Sungguminasa, Indonesia 
8Bhayangkara Nursery School, Makassar, Indonesia

Background and objectives: The increasing prevalence of 
insulin resistance and obesity has also affected adolescent. This 
study aimed to compare the level of insulin resistance and me-
tabolic disorder indicators between obese and non-obese male 
adolescent. 

Methods: Thirty nine male Indonesian adolescent students 
with no family history of type 2 diabetes were enrolled in this 
study. They were classified as obese, overweight, and normal 
weight according to International criteria. After a 12-h over-
night fast, blood vein was taken for measurement of fasting 
blood glucose, insulin, hsCRP, uric acid, and antioxidant status 
(AOS) and OGTT was performed. 

Results: Of 39 subjects 9 were obese, 16 were overweight 
and 14 were normal weight. Obese subjects were clearly insulin 
resistant compare to overweight and normal weight subjects 
evidenced by higher insulin level with value of 14.177±6.921, 
6.55±4.72, and 4.48±4.51 respectively (p<0.001) and higher 
HOMA-IR i.e., 2.66±1.464, 1.193±0.891, and 0.607±0.347 res-
pectively (p<0.001). Interestingly, these were associated with 
significant higher level of hsCRP and uric acid in obese sub-
jects. Level of hsCRP in obese, overweight, and normoweight 
subjects were 2.32± 2.23, 1.10±0.43, and 0.56±0.40 respecti-
vely (p<0.003). Whereas uric acid level for obese, overweight, 
and normal weight subjects were 7.406±1.3025, 6.878±1.1959, 
and 5.704±1.0406 respectively (p<0.001). The values of 2 h-pp 
blood glucose level during OGTT in obese, overweight, and 
normal weight subjects were 96.90±17.38, 98.92±17.49, and 
90.65±14.46 respectively (p<0.433). Similarly, insignificant di-
fference of AOS was observed between obese, overweight, and 
normal weight subjects with value of 1.98±0.34, 1.96±0.33, and 
1.99±0.35 respectively (p=1.232). 

Conclusions: There was a clear association between high 
IMT with insulin resistance markers and increased plasma uric 
acid level and are moreover associated with increased level of 
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plasma hsCRP in male adolescents with normal glucose tole-
rance. 

Key words: Adolescents, obesity, insulin resistance, hsCRP, 
uric acid.

GLOBAL DIETARY WHOLE GRAIN RECOMMEND-
TIONS: A HARMONISED OR MULTIFARIOUS MES-
SAGE?
F. Thielecke1, A. Nugent2, T. Siong3, C. Seal4

1Cereal Partners Worldwide, Lausanne, Switzerland 
2UCD Institute of Food and Health, UCD, Belfield, 
Dublin, Ireland 
3TES NutriHealth Strategic Consultancy, Malaysia 
4Human Nutrition Research Centre, School of Agri-
culture, Food and Rural Development, Newcastle 
University, Newcastle upon Tyne NE1 7RU, UK

Background and objectives: Dietary recommendations for 
whole grain intake exist in a number of countries worldwide, 
however, the nature and wording of these recommendations 
have not been characterized to date. 

Methods: Using a combination of literature searches and 
direct enquiry, this research reviewed current whole grain re-
commendations around the globe to assess presence/absence, 
rationale and diversity in emphasis and wording. 

Results: The level of emphasis placed on dietary whole 
grain intake is hugely variable globally. For some countries, 
clearly defined dietary recommendations for whole grain in-
take exist which are supported by policy and health promotion 
campaigns. In these instances, quantitative recommendations 
may co-exist whereby a numerical value is ascribed providing 
a benchmark or ‘target’ for population intakes. However, this 
value can vary between countries and is sometimes related to a 
gram intake (e.g. 48g/d) or number of servings per day (e.g. 3 
x 16 servings). In other countries, whole grain-specific dietary 
recommendations may be deemed as secondary, whereby they 
usually form part of broader guidelines on carbohydrate and/or 
fibre intakes or even general healthy eating guidelines. Where 
this occurs, the recommendations are typically less prescriptive 
and may be more difficult to disentangle from the primary re-
commendation. This can make the impact of any public health 
campaigns difficult to assess. Finally, in some regions, dietary 
recommendations for whole grain intake do not exist at all. 

Conclusion: This review critiques the evidence regarding 
dietary recommendations for whole grain intake worldwide. 
The results indicate that there is a lack of a harmonized messa-
ge which may result in potential confusion for the consumer, 
lessen the impact of public health messages and pose barriers 
to trade for the food industry. 

Key words: Dietary whole grain recommendations.
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T4 NUTRITION AND MANGEMENT OF DISEA-
SES

NPS1-4 Dietary lipids and the risk of common di-
seases
BENEFICIAL EFFECTS OF DIETARY PHOSPHOLI-
PIDS ON METABOLIC SYNDROME
T.Yanagita1, B. Shirouchi2, K. Nagao3

1Nishikyushu University, Kanzaki, Japan 
2Kyushu University, Furuoka, Japan 
3Saga University, Saga, Japan

Background and objectives: Metabolic syndrome (MS) is 
associated with obesity, disorder of lipid metabolism, diabetes, 
and increased risk of developing cardiovascular disease. Recent 
evidence showed that the quality of food components is impor-
tant modulators in terms of risks with metabolic syndrome. In 
addition, growing evidence showed that dietary phospholipids 
have beneficial effects on health compared with dietary triacyl-
glycerols (TAG). We evaluated the physiological functions and 
molecular actions of bioactive phospholipids, phosphatidlyi-
nositol (PI) and phosphatidylcholine (PC), in the development 
of fatty liver and inflammation of experimental animal models.

Results: Intake of purified soybean PI (2%) suppressed the 
accumulation of body fats and alleviated metabolic syndrome 
through the transcriptional regulation of lipid and glucose me-
tabolism in Zucker (fa/fa) rats. Additionally, when rats were 
fed semisynthetic diets that contained either 5% corn oil + 2% 
Egg-PC, or 5% corn oil + 2% DHA-PC, DHA-PC diet DHA-PC 
diet significantly decreased omental WAT weight, and marke-
dly alleviated hepatomegaly and hepatic lipid accumulation in 
obese OLETF rats. These effects were attributable to the sup-
pression of fatty acid synthesis and the enhancement of fatty 
acid beta-oxidation in the liver. 

Conclusions: These results indicate that dietary phospho-
lipids would be useful to prevent or alleviate metabolic syn-
drome. 

Key words: Phospholipids, metabolic syndrome, lipid me-
tabolism , DHA-Phospholipid, phosphatidylinositol.

POSTPRANDIAL METABOLISM OF DOCOSAPEN-
TAENOIC ACID (DPA, 22:5N-3) AND EICOSAPEN-
TAENOIC ACID (EPA, 20:5N-3) IN HUMANS
A. Sinclair1, K. Linderborg2, D. Cameron-Smith3

1Deakin University, Melbourne, Australia 
2University of Turku, Turku, Finland 
3University of Auckland, Auckland, New Zealand

Background and objectives: The study of the metabolism 
of docosapentaenoic acid (DPA, 22:5n-3) in humans has been 
limited by the unavailability of pure DPA and the fact that DPA 
is found in combination with eicosapentaenoic acid (EPA, 
20:5n-3) and docosahexaenoic acid (DHA, 22:6n-3) in natural 
products. 

Methods: Pure DPA and EPA were incorporated in meals 
served to healthy female volunteers in a double blind cross 
over study. Mass spectrometric methods were used to study the 
chylomicron lipidomics. 

Results: Plasma chylomicronemia was significantly redu-
ced after the meal containing DPA compared with the meal 
containing EPA or olive oil only. Both EPA and DPA were 
incorporated into chylomicron TAGs, while there was less in-
corporation into chylomicron phospholipids. Lipidomic analy-
sis of the chylomicron TAGs revealed the dynamic nature of 
chylomicron TAGs. The main TAG species that EPA and DPA 
were incorporated into were EPA/18:1/18:1, DPA/18:1/16:0 
and DPA/18:1/18:1. There was very limited conversion of DPA 
and EPA to DHA and no retroconversion of DPA to EPA du-
ring the 5 hour postprandial period. 

Conclusions: EPA and DPA showed different metabolic 
fates, and DPA hindered the digestion, ingestion or incorpo-
ration into chylomicrons of the olive oil present in the meal.

Key words: Chylomicrons, EPA, digestion, DHA, omega-3, 
fatty acids.
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SIGNIFICANCE OF PHOSPHATIDYLCHOLINE HY-
DROPEROXIDE IN THE PATHOGENECISITY OF 
ATHEROSCLEROSIS
T. Miyazawa
Tohoku University, Tohoku, Japan

The accumulation of phosphatidylcholine hydroperoxide 
(PCOOH), a primary oxidation product of phosphatidylcho-
line (PC), in blood plasma and tissues has been observed in 
various pathological conditions, including atherosclerosis. To 
estimate the atherogenicity, the effect of PCOOH on THP-1 
monocytic cell adherence to immobilized vascular endothelial 
cell adhesion molecules were evaluated. THP-1 cell adhesion 
to intracellular adhesion molecule-1 (ICAM-1) was dose de-
pendently increased by presence of PCOOH. Unoxidized PC, 
sn-2 truncated PCs, and other hydroperoxide compounds did 
not affect the adhesion. In the PCOOH-treated cells, obvious 
protruding F-actin-rich membrane structures were formed, 
and lymphocyte function-associated antigen-1 (LFA-1) was 
localized to the protruding structures. Cytochalasin D, an ac-
tin polymerization inhibitor, suppressed the PCOOH-induced 
cell adhesion to ICAM-1 and the membrane protrusions. Next 
the involvement of Rho-family GTPases in PCOOH-induced 
THP-1 cell adhesion to ICAM-1 was investigated. Isoprenoid 
depletion by fluvastatin and geranylgeranyltransferase inhibi-
tion by GGTI-286 suppressed PCOOH-induced cell adhesion 
to ICAM-1 and F-actin-rich membrane protrusion forma-
tion. Pull-down assays demonstrated the activation of Rac1 
and Rac2 in PCOOH-treated cells. Pan-Rho-family GTPase 
inhibitor Clostridium difficile toxin B, Rac-specific inhibitor 
NSC23776, and RNA interference of the Rac isoforms suppres-
sed the cell adhesion. These findings indicate the involvement 
of Rac GTPase activation in PCOOH-induced cell adhesion 
to ICAM-1 via actin reorganization. The results indicate that 
PCOOH evokes monocyte adherence to the arterial wall in the 
initiation of atherosclerosis. Dietary ascorbic acid, tocopherols, 
carotenoids and polyphenols prevents the increase of plasma 
PCOOH in humans. 

Key words: Oxidized phospholipid, atherosclerosis, mono-
cytes, PCOOH, tocopherols.

LIPASE-CATALYZED PRODUCTION OF STRUCTU-
RED LIPIDS AS HUMAN MILK FAT ANALOGS
C C. Akoh
Department of Food Science & Technology, Univer-
sity of Georgia, Athens, USA

Most of the energy that the infant needs for nutrition come 
from fats. The aim of producing infant formula fat analogs is 

to produce lipids that mimic the breast milk fatty acid com-
position. Our goal was to explore the use of lipases to produce 
lipids that mimic human milk fat (HMF) for infant nutrition. 
HMF analogs were enzymatically prepared using different 
substrates and esterification methods. The acidolysis and in-
teresterification reactions were catalyzed by sn-1,3 specific and 
non-specific lipases. The products were structured lipids (SLs) 
with potential as infant formula fat analogs or as nutraceuti-
cal lipids for normal free-living humans and pregnant women. 
The SLs have high sn-2 palmitic acid content and comparable 
fatty acid composition to HMF. Physiologically important fatty 
acids such as stearidonic (SDA), eicopentaenoic (EPA), do-
cosahexaenoic (DHA), gamma-linolenic (GLA), arachidonic 
(ALA), and oleic acids were important components of the HMF 
analogs fatty acids profile. Both DHA and ARA are important 
in brain development and cognitive functions of the infant. The 
use of HMF analogs compared to vegetable oil blends in infant 
formula formulations should provide better regiospecific fatty 
acids and enhance calcium absorption. This enhanced absorp-
tion is due to the difference in the positional distribution of 
palmitic acid in the triacylglycerols. 

Key words: Enzymes, human milk fat, infant formula, 
structured lipid.

PS1-4 Scaling up prevention and treatment of 
malnutrition
SCALING-UP PREVENTION OF STUNTING
T. Ahmed, M. Hossain, J. Chisti, M. Mahfuz, M. Islam, I. 
Hossain
CDDR,B Centre for Nutrition and Food Security, 
Mohakhali, Dhaka, Bangladesh

With more than 175 million under-five children stunted, 
stunting or chronic malnutrition is the most common mani-
festation of childhood malnutrition. Asia alone accounts for 
63% of the global burden of stunting. Stunting not only blunts 
cognitive potentials of children, 14.5% of all under-five deaths 
in developing countries can be attributed to this condition. 
Globally stunting is dropping at a rate of 1.8% per year. Clearly 
this is not enough to control the situation in which more than 
one-third of children worldwide suffer from this condition. 
The causes of stunting are multifactoral. These include prenatal 
causes (maternal malnutrition, anemia, hypertensive disease of 
pregnancy), low birth weight, postnatal causes (inappropriate 
feeding, repeated infections, zinc deficiency, enteropathy etc), 
and environmental toxins such as aflatoxin. Although food in-
security is a major underlying factor, lack of awareness regar-
ding infant feeding is important. These determinants of stun-
ting should therefore be the focus of programs for preventing 
stunting. Given the huge burden of stunting, it is imperative 
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also to implement programs that reverse stunting in young 
children. 

There are examples of national programs that have suc-
cessfully reduced stunting. The Progressa program in Mexico 
was able to improve height through a combination of condi-
tional cash transfer and food supplementation. In a micronu-
trient powder supplementation program in a cyclone affected 
population in Bangladesh, children who consumed at least 
75% of the micronutrient powder sachets had a significantly 
lower prevalence of stunting than those who did not. A very 
successful program was that run by CARE in Bangladesh that 
combined direct nutrition-specific interventions, such as child 
feeding, with nutrition-sensitive or indirect interventions that 
empower women, like involving women in income generating 
activities. This program reduced stunting by 4.5% points over 
less than 4 years. What we need now is focus and resources for 
scaling up such programs to control stunting.

Key words: Food insecurity, food supplementation, infant 
feeding, stunting.

SCALING-UP TREATMENT OF SEVERE ACUTE 
MALNUTRITION: CHALLENGES
M P. Allie
Medecins Sans Frontieres

Severe acute malnutrition [SAM] affects approximately 25 
million children under age 5 each year. Effective treatment in 
the form of ready-to-use therapeutic food [RUTF] has been 
available for more than 10 years, yet only 10% of children who 
need treatment are receiving it. What are the obstacles and 
how might they be negotiated? Discussion The sheer numbers 
of SAM-affected children and the pressure their care exerts on 
fragile health systems in parts of Sub-Saharan Africa and South 
Asia are a major barrier. SAM prevention via programs that 
combine routine vaccination services, promotion of breast-
feeding, prevention and early detection of common infectious 
diseases and dietary supplementation beyond 6 month of age, 
are key to reducing the caseload of children who require SAM 
treatment. Unsurprisingly, when SAM prevention efforts are 
comprehensive, stunting prevalence decreases as well. 

Secondly, SAM treatment protocols must be simplified. The 
majority of national protocols rely on determination of weight-
for-height to identify wasted children. This approach is cum-
bersome and non-intuitive. Middle-upper arm circumference 
[MUAC] more accurately identifies children at highest risk for 
malnutrition-related mortality and is far easier to implement. 
MUAC gain parallels weight gain, thus is also a useful measure 
of nutritional recovery. If SAM treatment is to be incorpora-
ted into integrated pediatric healthcare, using MUAC offers a 
much better chance of success. 

Lastly, there are major knowledge gaps in the medical scien-

ce upon which treatment of the severely ill malnourished child 
depends. If hospital mortality rates for these children are to 
decline, better evidence must guide the management of fluids, 
electrolytes, transfusion and antibiotic prescription. 

A malnourished child is, above all, a child whose health is 
compromised. The care and management of these children be-
longs squarely with medical professionals until healthy growth 
patterns are established. 

Key words: Severe acute malnutrition, ready-to-use thera-
peutic food, Middle-upper arm circumference.

RESEARCH TO IMPROVE INFANT NUTRITION IN 
AFRICA
A. Lartey
University of Ghana, Ghana

Undernutrition is the underlying cause of death for 3.1 
million children under five years annually. The recent Lancet 
series reported population attributable deaths for African chil-
dren with diarrhea to 38% from underweight, 46% to stunting 
and 34% to wasting as underlying causes. Micronutrient defi-
ciencies are also widespread, with about 41%, 39%, 24% and 
16% of African children under five years being vitamin A, io-
dine, zinc and iron deficient respectively. Interventions invol-
ving the promotion of optimal breastfeeding practices, early 
introduction of safe and nutritionally adequate complementary 
foods, diversification of local diets and improving care practi-
ces as well as disease prevention continue to remain effective 
means to address undernutrition. However, adverse prevailing 
conditions such as HIV-AIDS, household food insecurity and 
poverty are issues to grapple with. These must be specifically 
dealt with as they compromise child growth and development. 
Report of adverse effect of iron supplementation to children 
in malaria endemic areas has virtually brought interventions 
for the management of iron to a halt in many countries in sub-
Saharan Africa. The paper reviews research interventions with 
the potential to address undernutrition in Africa. Priority re-
search must focus on how effective research interventions can 
be incorporated into country programs and scaled up for maxi-
mum effect. 

Key words: Child undernutrition, micronutrient deficien-
cy, nutrition interventions, sub-Sahara Africa.
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SCALING UP NUTRITION: WINDOWS OF OPPOR-
TUNITY
S. Fan
International Food Policy Research Institute, Wash-
ington, USA

The triple burden of malnutrition is increasingly a big cha-
llenge. Global hunger remains persistent as nearly 870 million 
people worldwide are undernourished. Micronutrient deficien-
cies, also known as “hidden hunger” affects more than 2 billion 
people. In addition, obesity or overnutrition now co-exists with 
undernutrition. The cost of malnutrition can be very high. In 
India, for example, the economic cost of micronutrient defi-
ciencies amounts to about 2.5 percent of GDP. For poor and 
vulnerable groups in developing countries to lead healthy and 
productive lives, good nutrition is key. Agriculture and food 
systems play a critical role in improving nutrition. For exam-
ple, biofortification—plant breeding to enhance the nutrient 
content of food crops—is a promising strategy to combat mi-
cronutrient deficiencies in developing countries. Policymakers 
must also work together to maximize synergies and minimize 
risks that lie at the intersection of agriculture and nutrition. 
National agricultural strategies and investment plans need to 
be designed using a nutrition lens in order to take advantage 
of the pathways through which agriculture can help to improve 
nutrition. To increase the availability, affordability, quality, and 
acceptability of nutrient-rich foods, nutrition-sensitive value 
chains should be explored. Similarly, the design and imple-
mentation of nutrition interventions should also incorporate 
agriculture and food. While challenges to cross-sectoral colla-
boration may exist, coordinated actions to harness opportuni-
ties must be pursued. Specifically, windows of opportunity for 
policy change must be exploited. This presentation will discuss 
what it means to leverage agriculture for better nutrition outco-
mes and highlight the windows of opportunity which exist to 
scale up nutrition. 

Key words: Malnutrition, micronutrient deficiencies, bio-
fortification, windows of opportunity.

PS2-12 Food, nutrition, physical activity and can-
cer – Keeping the evidence current: WCRF/AICR 
Continuous Update Project (CUP) - (WCRF)
EVIDENCE BASED RECOMMENDATIONS FOR 
PREVENTION OF CANCER AND OTHER CHRONIC 
DISEASES - THE 2007 AND 2009 WCRF/AICR RE-
PORTS
M. Wiseman
WCRF International, London, UK

The remarkable variation in cancer incidence around the 
world and its plasticity, when populations migrate or over time 
within countries, demonstrates a strong environmental com-
ponent to cancer patterns. Both epidemiologic and laboratory 
evidence point to food, nutrition and physical activity as key 
environmental determinants of cancer risk. To better explore 
their role in cancer, WCRF/AICR commissioned an expert 
report (Food, Nutrition, Physical Activity, and the Prevention 
of Cancer: a Global Perspective) using the most rigorous sys-
tematic approaches. Published in 2007 this report is the most 
authoritative review of this area. In order to translate these 
findings into practice WCRF also commissioned a unique and 
rigorous review of the evidence for effective policies and ac-
tions. The findings were published in 2009 in Policy and Action 
for Cancer Prevention. Recognising the ongoing accumulation 
of evidence, WCRF has commissioned from Imperial College 
London a continuous update of the evidence, which is judged 
by an independent expert panel (the WCRF/AICR Continuous 
Update Project).

Key words: Cancer, environment, epidemiology, food, nu-
trition, physical activity.

THE WCRF/AICR CONTINUOUS UPDATE PROJECT 
– AIMS AND PROCESS
T. Norat
Imperial College London, London, UK

Introduction: The 2007 World Cancer Research Fund/ 
American Institute for Cancer Research (WCRF/AICR) report 
Food, Nutrition, Physical Activity and the Prevention of Can-
cer: a Global Perspective was based on systematic literature re-
views (SLRs) conducted in nine different centres. WCRF/AICR 
has commissioned a team at Imperial College London (ICL) to 
update the evidence on a continuous basis. 

Methods: Having first combined the databases for the 17 
cancers reviewed for the 2007 Expert Report into one data-
base, the ICL team conducts SLRs on food, nutrition physical 
activity and cancer, according to peer-reviewed protocols. The 
results of the SLRs are judged by a panel of experts who draw 
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conclusions and where necessary, give advice on whether cu-
rrent WCRF/AICR recommendations need amendment. The 
database is currently being updated through a rolling program-
me. A complete updated database is expected by 2015. 

Results: The database is kept up-to-date for cancers of the 
breast, prostate, colorectal, pancreas, endometrium, ovary, kid-
ney, bladder, liver, gallbladder, and oesophagus and updates of 
stomach and lung cancer are on-going. SLR’s for breast, colo-
rectal, prostate, ovary, endometrium and breast cancer survival 
have been evaluated by the Expert Panel and further updated 
SLRs will be published on other cancers. Once the SLRs for all 
the cancers have been updated, the database will be made pu-
blicly available, and the 2007 Expert Report recommendations 
reviewed. 

Conclusion: The CUP will provide a unique resource 
synthesising epidemiological and other evidence on food, 
nutrition, physical activity and cancer, to facilitate related re-
search, and underpin advice to public and policy-makers. 

Key words: Cancer, nutrition, physical activity, obesity.

THE WCRF/AICR CONTINUOUS UPDATE PROJECT 
– SYSTEMATIC REVIEWS ON NUTRITION, WEIGHT, 
PHYSICAL ACTIVITY AND HEALTH OUTCOMES IN 
CANCER SURVIVORS
A. McTiernan
Fred Hutchinson Cancer Research Center, Seattle, 
Washington, USA

The number of cancer survivors has greatly increased 
in recent decades. There are currently an estimated 28 mi-
llion people living with cancer globally. This is partly becau-
se the general prevalence of cancer continues to rise, within 
a world population that is also rising. In addition, screening 
programmes for common cancers are identifying many more 
cases, usually at relatively early stages. Also for some cancers, 
treatment is increasingly successful and so cancer survivors are 
living long enough to develop new primary cancers or other 
chronic diseases. In 2007 when WCRF/AICR published its Se-
cond Expert Report ‘Food, Nutrition, Physical Activity, and the 
Prevention of Cancer: a Global Perspective’, evidence on the as-
sociations of nutrition, weight, and physical activity with can-
cer survivorship was not sufficiently developed for the Expert 
Panel to draw firm conclusions. The Expert Panel report stated 
that cancer survivors should follow the recommendations for 
prevention of cancer on diet, healthy weight and physical ac-
tivity, with the guidance of their treating physicians and other 
medical providers. The research on nutrition, weight, and phy-
sical activity in cancer survivorship has been expanding over 
recent years. WCRF/AICR has developed a new protocol as 
part of the Continuous Update Project to capture and review 

the evidence, which includes that from randomised controlled 
trials and follow-up studies. The key outcomes are total and 
breast cancer mortality, and second primary breast cancer. The 
Continuous Update Project expert panel will use newly deve-
loped criteria specific for cancer survivorship for judging the 
evidence, as a basis for developing nutrition, weight, and physi-
cal activity recommendations for women who have had breast 
cancer, to reduce mortality and risk of further primary cancers.

Key words: Cancer, environment, epidemiology, food, nu-
trition, physical activity, survivors.

THE WCRF/AICR CONTINUOUS UPDATE PROJECT: 
SYSTEMATIC REVIEW OF MECHANISTIC STUDIES 
IN RELATION TO FOOD, NUTRITION, PHYSICAL 
ACTIVITY AND CANCER
M. Wiseman
WCRF International, London, UK

The remarkable variation in cancer incidence around the 
world and its plasticity, when populations migrate or over time 
within countries, demonstrates a strong environmental com-
ponent to cancer patterns. Both epidemiologic and laboratory 
evidence point to food, nutrition and physical activity as key 
environmental determinants of cancer risk. To better explore 
their role in cancer, WCRF/AICR commissioned an expert 
report (Food, Nutrition, Physical Activity, and the Prevention 
of Cancer: a Global Perspective) using the most rigorous sys-
tematic approaches. Published in 2007 this report is the most 
authoritative review of this area. In order to translate these 
findings into practice WCRF also commissioned a unique and 
rigorous review of the evidence for effective policies and ac-
tions. The findings were published in 2009 in Policy and Action 
for Cancer Prevention. Recognising the ongoing accumulation 
of evidence, WCRF has commissioned from Imperial College 
London a continuous update of the evidence, which is judged 
by an independent expert panel (the WCRF/AICR Continuous 
Update Project).

Key words: Cancer, environment, epidemiology, food, nu-
trition, physical activity.
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WCRF CONTINUOUS UPDATE PROJECT (CUP) 
AND FUTURE IMPLICATIONS
A. Jackson
Southampton General Hospital (MP 113), 
Southampton, UK

In 2007 WCRF/AICR published the most comprehensive 
review of the world literature which demonstrated that diet, 
nutrition and physical inactivity cause cancer in specific sites. 
It was estimated that these factors account for at least 30% of 
cancers. In 2009 a systematic review of the evidence to sup-
port policy actions to prevent cancer was published. Since 2007 
there has been an ongoing literature review to maintain the 
database on cancer causation up-to-date with a programme 
of continuous review for all cancer sites. Updates so far been 
completed for: breast, colorectal, pancreas, endometrial, ovary, 
with a review for breast cancer survivors. These are published 
as they are completed and mostly confirm or strengthen re-
commendations from 2007.There is clear evidence that indi-
vidual susceptibility to cancer is in part determined by genetic 
factors, but a large part of the variability in risk can be related 
to differences in the personal metabolic phenotype. Incorpora-
tion of robust mechanistic understanding will strengthen the 
conclusions drawn from the epidemiological evidence and lead 
to new research directions and is now the subject of a new ma-
jor systematic review. While much remains to be understood 
about how food, nutrition and physical activity influence can-
cer risk, progression and outcome, enough is already known 
to implement public health policies that will be effective in re-
ducing the burden not only of cancer but also of other chronic 
diseases.

Key words: Cancer, environment, epidemiology, food, ge-
netic factors, nutrition, physical activity, survivors.

PS2-20Tackling obesity in pre-school children: 
First results from the ToyBox-Study
EARLY PREVENTION OF CHILDHOOD OBESITY: 
REVIEW OF THE LITERATURE AND THE FIRST RE-
SULTS OF THE TOYBOX-STUDY
Y. Manios1, O. Androutsos1, C. Katsarou1, I. de  Bour-
deaudhuij2, B. Koletzko3, L. Moreno4, C. Summerbell5, V. 
Iotova6, P. Socha7, T. Lobstein8, On behalf of the ToyBox-
study group
1Harokopio University, Athens, Greece 
2Ghent University, Ghent, Belgium  
3University of Munich Medical Centre, Munich, 
Germany  
4University of Zaragoza, Spain  
5Durham University, UK  
6Medical University of Varna, Bulgaria  
7Children’s Memorial Health Institute, Warsaw, 
Poland  
8International Association for the Study of Obesity, 
London, UK

Background and objectives: To provide an overview of the 
literature on school-based obesity prevention programmes and 
introduceToyBox-study by presenting key-methodological is-
sues and preliminary results. 

Methods: Recent reviews and meta-analyses have shown 
that studies of high methodological quality were more likely 
to report positive, long-term outcomes, and that a) the use of 
certain behavioural models, b) targeting children’s physical 
and social environment at home and school, c) involvement 
of appropriate role models, d) implementation of recreational 
experiential learning with total class participation and e) du-
ration of at least six months, should guide the development of 
ToyBox-study. Four key-behaviours were identified to be asso-
ciated with early childhood obesity: snacking and drinking ha-
bits, physical activity and sedentary behaviour. ToyBox-study 
was implemented in six European countries during 2012-2013. 
Baseline and follow-up measurements were performed, and 
process and cost-effectiveness were assessed during implemen-
tation. 

Results:: At baseline (May-June 2012), more than 8,700 
preschool children, their teachers and their families entered 
the study in Belgium, Bulgaria, Germany, Greece, Poland and 
Spain. The prevalence of overweight and obesity was found to 
be 10.8% and 4.1% respectively (IOTF-criteria), with higher 
prevalence of obesity in South- and East-Europe compared to 
CentralEurope, and in families with low socioeconomic-status. 

Conclusions: These findings, in line with previous studies 
in older children and adults, indicate that the prevalence of 
obesity is differently distributed among regions and socioeco-
nomic groups, reflecting not only cultural and lifestyle diffe-
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rences, but also differences related to barriers and facilitators of 
health behaviours. Understanding these parameters when de-
signing and implementing intervention programmes is critical 
to their success.

Acknowledgements: The ToyBox-study is funded by the 
7th Framework Programme of the European Commission 
(grant 245200).

Key words: Childhood obesity, intervention, prevention, 
ToyBox-study.

PRE-SCHOOL CHILDREN’S PHYSICAL ACTIVITY 
AND SEDENTARY BEHAVIOURS
I. de  Bourdeaudhuij1, G. Cardon1, M. de  Craemer1, E. de  
Decker1, L. Moreno2, B. Koletzko3, V. Iotova4, Z. Kulaga5, 
T. Lobstein6, O. Androutsos7, Y. Manios7, on behalf of 
the Toy-Box-Study Group
1Ghent University, Ghent, Belgium 
2University of Zaragoza, Zaragoza, Spain 
3University of Munich Medical Centre, Munich, 
Germany 
4Medical University of Varna, Varna, Bulgaria 
5Children’s Memorial Health Institute, Warsaw, 
Poland 
6International Association for the Study of Obesity, 
IASO, London, UK 
7Harokopio University, Athens, Greece

Background and objectives: This study aims at investiga-
ting physical activity and sedentary behaviours in a large sam-
ple of European pre-school children. 

Methods: The ToyBox-study is a cluster-randomized inter-
vention with a pre- and post-test design targeting pre-school 
children, their parents and their teachers. Parent questionnai-
res were gathered at baseline from 8709 preschool children (2 
to 5 year olds) out of six European-countries: Belgium, Bulga-
ria, Germany, Greece, Poland and Spain. 

Results: About 33% of parents report that their pre-school 
child is a member of a sports club, from 12% in Spain to 48% 
in Germany. Most popular sports were swimming (28%), pres-
chool gymnastics (22%) and dance (11%). About 37% of pre-
school children walk to school, while 52% are brought by car: 
but only 16% were walkers in Belgium and 55% were walkers 
in Spain. About 25% of the pre-schoolers have a TV in their 
bedroom, ranging from 69% in Bulgaria to 6% in Germany, 
while 14% have a computer in their bedroom, ranging from 
44% in Bulgaria to 2% in Germany. At weekdays, only 2% of 
German children watch more than 2 hours per day of TV, while 
highest levels were found in Bulgaria (10%) and Greece (14%). 
Weekend, numbers are much larger: 36% of Greek and Bulga-
rian children watch over 2 hours TV per day, followed by Spain 

(30%), Poland (28%) and Belgium (26%). Only 7% of German 
children watch more than 2 hours/day of TV at weekends. 

Conclusions: Results show large differences in physical ac-
tivity and sedentary habits in pre-school children across Eu-
ropean countries. Interventions should be tailored to country 
and cultural characteristics. 

Acknowlegement:The ToyBox-study is funded by the Se-
venth Framework Programme (CORDIS FP7) of the European 
Commission under grant agreement n° 245200.

Key words: Physical activity, sedentary behaviour, TV 
viewing, computer use, ToyBox.

PRE-SCHOOL CHILDREN’S FOOD INTAKE AND 
SNACKING HABITS AND THEIR DETERMINANTS
L. Moreno1, T. Mouratidou1, P. DeMiguel-Etayo1, I. de  
Bourdeaudhuij2, B. Koletzko3, M. Lateva4, P. Socha5, T. 
Lobstein6, O. Androutsos7, Y. Manios7

1Facultad de Ciencias de la Salud, Universidad de 
Zaragoza, Spain 
2Ghent University, Ghent, Belgium 
3University of Munich Medical Centre, Germany 
4Medical University of Varna, Bulgaria 
5Children’s Memorial Health Institute, Poland 
6International Association for the Study of Obesity, 
IASO, UK 
7Harokopio University, Athens, Greece

Background and objectives: This study aims at describing 
food intake and snacking habits in a large sample of European 
pre-school children. 

Methods: The ToyBox-study is a cluster-randomized inter-
vention with a pre- and post-test design targeting pre-school 
children, their parents and their teachers. Parent questionnai-
res were gathered at baseline from 8466 preschool children (2 
to 5 year olds) in six European-countries: Belgium, Bulgaria, 
Germany, Greece, Poland and Spain. 

Results: Water is the most frequently consumed bevera-
ge (90%) overall and in each country. For other beverages, in 
Bulgaria, Greece and Spain fresh home-made fruit juice is lar-
gely consumed (around 10%) after water, whereas in Belgium 
light beverages (13%) and in Germany fruit juice (pre-packed/ 
bottled) (15%) are more often consumed. Around 18% of the 
parents state their child can drink soft drinks or pre-packed 
juices whenever he/she asks, ranging from 7% in Greece to 18% 
in Poland. 75% of the parents report that their child likes to 
eat fruits or vegetables as a snack ranging from 43% in Spain 
to 86% in Germany, and 67% reported to be pleased with my 
child’s snacking behaviour (52% in Poland to 76% in Belgium). 
Fruit and vegetables followed by milk (plain) are the most 
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commonly reported daily consumed snacks (82% and 74% res-
pectively). Fruit and vegetable consumption as snacks varies 
from 74% in Greece to 89% in Germany. Consumption of milk 
(plain) varies from 48% in Bulgaria to 88% in Spain. 

Conclusions: Variations in parental attitudes and food in-
take and snacking habits of pre-school children across Euro-
pean countries should be considered when developing inter-
vention programs at European level. 

Acknowlegement: The ToyBox-study is funded by the Se-
venth Framework Programme (CORDIS FP7) of the European 
Commission under grant agreement n° 245200.

Key words: Food intake, snacking, pre-school, children, 
ToyBox.

DEVELOPMENT AND IMPLEMENTATION OF THE 
TOYBOX INTERVENTION
B. Koletzko1, J. Birnbaum1, C. Geyer1, A. Payr1, K. Duvi-
nage1, I. de  Bourdeaudhuij2, V. Iotova3, L. Moreno4, T. 
Lobstein5, Y. Manios6, P. Socha7

1Division Metabolic and Nutritional Medicine, Dr. 
Von Hauner Children’s Hospital, Munich, Germany 
2Ghent University, Ghent, Belgium 
3Medical University of Varna, Varna, Bulgaria 
4University of Zaragoza, Zaragoza, Spain 
5International Association for the Study of Obesity, 
London, UK 
6Harokopio University, Athens, Greece 
7Children’s Memorial Health Institute, Warsaw, 
Poland

Objectives: Overweight in early childhood is an increasing 
public health problem and needs effective preventive interven-
tion. ToyBox is an innovative and evidence based obesity pre-
vention intervention scheme for children aged 4-6 years. 

Methods: The development of the ToyBox intervention is 
guided by a stepwise process following an intervention map-
ping protocol. This includes the systematic assessment of 
children’s energy balance-related behaviours and their deter-
minants, educational strategies and behaviour models by doing 
systematic reviews, secondary data analyses and focus group 
research, as well as adoption of established successful models 
for prevention in this setting. A review of policies, legislation, 
regulations and existing health promotion activities also gui-
ded the intervention development. After identifying objectives 
and determinants, effective methods and strategies are desig-
nated and operationalized into practical tools. Finally a plan 
for the implementation was drafted. The intervention was im-
plemented in kindergarten settings in six European countries 
with children from different sociodemographic backgrounds. 
Teachers performed the developed activities with setting their 

priorities on different behaviours. Parents were addressed via 
targeted materials. 

Results: A feasible and attractive intervention programme 
was developed with different tools directed towards children, 
teachers and parents addressing four key behaviours and im-
plemented in six European countries. 

Conclusion: Developing an international intervention 
program is a complex process that should follow a systematic 
approach. It requires effort and time to develop strategies and 
methods addressing different conditions in participant coun-
tries. During implementation, close communication with part-
ners is needed. 

Acknowlegement: The ToyBox-study is funded by the Se-
venth Framework Programme (CORDIS FP7) of the European 
Commission under grant agreement n° 245200.
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PS3-28 Role of dietary macronutrients on weight 
management. Role of protein and glycemic in-
dex in body weight regulation – Lessons from 
the Diogenes intervention study
BENEFITS AND MECHANISMS OF MODERATELY 
MIGHT PROTEIN AND HIGH FIBER INTAKE IN 
BODY WEIGHT LOSS AND MAINTENANCE
J A. Martínez Hernández1,2

1University of Navarra, Pamplona, Spain 
2CIBEROBN

Overweight and obesity management have been mainly 
focused on reducing food intake or increasing energy expen-
diture (or both) by following different dietary or behavioural 
strategies. Thus, very low calories diets (VLCD), low energy 
programmes (LED), low ‘carb’ or low fat energy-restricted or 
‘at libitum’ strategies have been prescribed in order to induce 
body fat losses. In recent years, the role of the macronutrient 
distribution in slimming dietary approaches is receiving much 
attention. Indeed, foods with a low glycaemic index and mode-
rately high protein dietary patterns have been shown effective 
in weight reduction. The mechanisms that have been claimed 
to explain such body weight lowering are reduced appetite, 
increased thermogenesis and lower energy efficiency. Interes-
tingly, a combination of high protein (30% E) and fiber intake 
(low GI) as designed in the DIOGENES project have produ-
ced healthy associated benefits not only on body fat deposi-
tion, but also on the lipid profile and inflammatory markers in 
both adults and children. It can be concluded that the amount 
and distribution of specific macronutrients within hypocaloric 
diets may be important in designing weight loss programs, but 
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it is envisaged that the nutrient quality (specific carbohydrates, 
fatty acids and amino acids) will have an impact on tackling the 
obesity burden. This research is part of the DIOGENES project 
(EU Contract no. FP6-513946). 

De la Iglesia R et al. Beneficial Effects of the RESMENA 
Dietary Pattern.Int J MolSci;14:6903-6919. 

Larsen TM, et al. Diets with high or low protein content 
and glycemic index for weight-loss maintenance.N Engl J Med; 
363:2102-2113 (2010). 

Lopez-Legarrea P, et al.Short-term role of the dietary total 
antioxidant capacity in two hypocaloricregimes.NutrMetab; 
10:22
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COMPARISON OF INTERVENTION AND COHORT 
STUDY OF DIETARY PROTEIN IN BODY WEIGHT 
REGULARTION – RECONCILING OPPOSING EVI-
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Background and objectives: Physiological evidence indi-
cates that high protein diet may increase satiety, thermogenic 
response and decrease subsequent caloric intake. Thus diet 
high in protein might prevent weight gain and weight-regain 
following weight loss. Clinical trials, including the Diet, Obe-
sity and Genes trial (DiOGenes), show such effect. Large-scale, 
long-term, observational cohort studies suggest the opposite 
effect i.e. higher protein diets may increase body weight. Dis-
crepancy between trials and cohort studies could be that in-
dividuals recruited for trials are a subset of the population in 
cohort studies important for the effect of protein The aim of 
this study is to investigate explanations of the discrepancy by 
analyzing different subsets on participants in a cohort study. 

Methods: Subsets (n=1872) of the Diet, Cancer and Health 
(DCH) cohort (n=57.055) comparable with the DiOGenes trial 
(n=548) was selected based on inclusion criteria of DIOGenes, 
matching DCH-participants with DiOGenes-participants on 
exposure and different possible effect-modifiers and finally 
analyzed similar to the DiOGenes trial. Results: When mat-
ching on intake of protein, carbohydrates, glycemic index and 
on body fat % a high protein intake was associated with better 
weight maintenance compared with low protein intake indi-
cating similar effect as the DiOGenes trial. However, the asso-
ciation of protein on weight change did depend on matching 
criteria and the statistical analysis. 

Conclusions: The association between dietary protein in-
take and subsequent body weight changes appears to depend 
on the selection characteristics of the participants and the sta-
tistical analysis, which may reconcile the otherwise contrasting 
evidence from physiological and clinical human experiments 
and large-scale cohort studies. 

Key words: Protein, weight control, study design, opposing 
evidence.

CAN WE PREDICT WEIGHT LOSS AND WEIGHT 
MAINTENANCE SUCCESS USING THE GENOMICS 
AND METABOLICS TECHNOLOGIES: THE DIOGE-
NES STUDY
W H M. Saris
Nutrition and Toxicology Research Institute NU-
TRIM, University of Maastricht, Maastricht, The 
Netherlands

In recent years significant progress have been achieved in 
the elucidation of how nutrition influence energy homeosta-
sis using the genomic/metabolomics tools. No topic can so vi-
vidly illustrates this progress as the role of energy balance in 
body weight regulation. DIOGENES (full title “Diet, Obesity 
and Genes”) is one of the largest multi-centre weight loss and 
maintenance dietary RCT on obesity sponsored by the Euro-
pean Union (FP6-2005-513946). This dietary intervention trial 
across 8 centres in Europe consisted of an 8-week weight loss 
(LCD) phase (minimal 8 kg loss) and a 6-month weight main-
tenance phase, where subjects were allocated to five different 
diets varying in protein content and glycemic index. Measure-
ments of candidate genes, GWAS, adipose tissue transcripto-
mics and plasma proteomics and metabolomics were executed 
or planned. This information will be linked to phenotypical data 
from the weight loss and weight maintenance period in order 
to predict outcome success from baseline measurements. Some 
examples will be presented about the candidate genes, adipose 
tissue transcriptomics and the metabolomics profiles in rela-
tion to weigh loss and maintenance success. In general predic-
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tion of the weight loss success based on the baseline metabolo-
mic profile was better in the morbid obese subgroup (>40 BMI) 
compare to the obese group (27 – 40 BMI). The combination of 
~10 clinical parameters & metabolites measured by NMR and 
lipidomics and phenotypical data predict weight loss in morbid 
obese individuals with a performance of ~60%. Analysis of the 
candidate gene variants or GWAS did not reveal any significant 
effect. Most probably the lack of power or the very well contro-
lled negative energy balance using a LCD, leaving little room 
for metabolic variation can explain these negative results. 

Key words: Prediction weight change, Protein, Glycemic 
index, Genomics, Metabolomics.

PS3-36 ISCOLE: International Study of Childhood 
Obesity, Lifestyle and the Environment
BACKGROUND, RATIONALE AND STUDY DESIGN 
OF THE INTERNATIONAL STUDY OF CHILDHOOD 
OBESITY, LIFESTYLE AND THE ENVIRONMENT
P. Katzmarzyk, T. Church
Pennington Biomedical Research Center, Penning-
ton, USA

The primary aim of the International Study of Childhood 
Obesity, Lifestyle and the Environment (ISCOLE) is to deter-
mine the relationship between lifestyle characteristics and obe-
sity in children, and to investigate the influence of behavioural 
settings and physical, social and policy environments on the 
observed relationships within and between countries. The tar-
geted sample includes 6000 10-year old children from twelve 
countries in all major regions of the world (Asia, Africa, Eu-
rope, South America, North America, and Oceania). The pro-
tocol includes procedures to collect data at the individual level 
(lifestyle, diet and physical activity questionnaires, accelerome-
try), family and neighborhood level (parental questionnaires 
and Geographic Information System (GIS) analyses), and the 
school environment (school administrator questionnaire and 
school audit tool). A standard protocol has been developed for 
implementation in all regions of the world. Quality control is 
addressed through the training and certification of personnel, 
active monitoring of remote data entry, and site visits. A rigo-
rous system of training and certification of personnel has been 
developed and implemented, including web-based training 
modules and regional in-person training meetings. Unique 
features of the ISCOLE study include the global representation 
of study sites with a range of low to high income countries at 
different stages of nutritional transition, robust, standardi-
zed training and data collection methods, and the multi-level 
nature of data being collected, including individual, family, 
neighborhood, and school levels. The results of this study will 
provide a robust examination of the correlates of body weight 

and obesity in children. The results will also provide new infor-
mation to inform the development of lifestyle, environmental, 
and policy interventions to address childhood obesity that can 
be culturally adapted for implementation around the world. 
ISCOLE represents an international collaboration among all 
world regions, and represents a global effort to increase re-
search capacity and infrastructure in childhood obesity.

Key words: Childhood obesity,diet, lifestyle, physical activity.

ISCOLE – PORTUGAL: PRELIMINARY DATA ANALY-
SIS LINKING WEIGHT STATUS AND THE ENVIRON-
MENT
J. Maia, D. Santos, T. Gomes, F. Santos, R. Chaves, M. 
Souza, A. Borges, S. Pereira
Faculty of Sport, University of Porto, Porto, Portugal

The primary aims of this presentation are fourfold: (i) pre-
sent the organizational structure and implementation of IS-
COLE in Portugal; (ii) show how schools, parents and children 
reacted to the study challenges; (iii) illustrate how the data 
collection was completed to achieve milestones, and (iv) de-
monstrate how parents, children, physical education teachers, 
and schools´ directors were provided with feed-back reports. 
Further, preliminary data analysis will be presented concerning 
the prevalence of overweight and obesity, and their dependen-
ce of environmental conditions, namely school settings and fa-
mily surroundings, using a multilevel approach. Finally, we will 
offer a first overview of CINE WIZARD, a user-friendly soft-
ware that is being developed to analyze and graphically display 
several capabilities of dealing with the complexities of physical 
activity patterns and their eventual links to obesity in children.

Key words: Childhood obesity,diet, lifestyle, physical activity.
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THE INTERNATIONAL STUDY OF CHILDHOOD 
OBESITY, LIFESTYLE AND THE ENVIRONMENT: 
PRELIMINARY RESULTS FROM KENYA
V. Onywera1, J. Wachira1, S. Muthuri2, M. Tremblay2
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cise Science,Kenyatta University, Nairobi, Kenya 
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Childhood obesity is now a major public health challenge 
globally. The problem is currently on a rapid increase in deve-
loping countries, including Kenya and the problem is thought 
to be exacerbated by the emergence of western lifestyles which 
increases sedentarism and access to nutrient-poor, energy den-
se foods. Kenya was one of the countries that participated in 
the International Study of Childhood Obesity, Lifestyle and the 
Environment (ISCOLE). This presentation is guided by the fo-
llowing broad objectives: 

1. To describe Kenya and the Kenyan ISCOLE sample. 
2. To describe the challenges, lessons and possibilities of 

conducting a study in a developing country. 
3. To describe the school results feedback mechanism (re-

port) and show how capacity building took place through the 
ISCOLE. 

4. To present some statistics of body composition (un-
derweight, normal weight, overweight and obesity) in relation 
to gender, environment and socio-economic status. 

5. To describe on-going advocacy to address childhood 
overweight and sedentary lifestyle in Kenya. In conclusion, it 
is envisaged that Kenya, a country going through the physical 
activity and nutrition transition, will draw significant public 
health lessons from the ISCOLE study. 

Key words: Kenya, childhood, obesity, physical activity.

INTERNATIONAL STUDY OF CHILDHOOD OBESI-
TY, LIFESTYLE AND THE ENVIRONMENT (ISCOLE): 
METHODS AND PRELIMINARY RESULTS FROM 
COLOMBIA
O. Sarmiento1, A. Ramirez1, S. Gonzalez1, R. Gamez2
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2Instituto Distrital de Recreación y Deporte de Bo-
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The increasing prevalence of overweight and obesity in chil-
dren and adolescents in middle income countries is a public 
health concern. The objective of this study was to determine 
the factors associated with childhood obesity in Bogotá, Co-
lombia as part of the International Study of Childhood Obesi-

ty, Lifestyle and the Environment (ISCOLE). A cross-sectional 
school-based multilevel study was conducted in the year 2012. 
Twenty schools were randomly selected from a sampling frame 
stratified by socioeconomic status and private vs. public sta-
tus. The study included 905 10-year-old children with a res-
ponse rate of 75.5%. Data collection included characteristics 
of the children (lifestyle, diet and physical activity question-
naires, and accelerometry), family, neighborhood and school 
environment. An ancillary study to assess reproducibility and 
validity of the ISCOLE Food Frequency Questionnaire (FFQ) 
was conducted in a subsample of 128 children with a response 
rate of 89.1%. Children, parents, and teachers received feed-
back reports regarding nutrition status and physical activity. In 
addition, a course of healthy habits was given to children after 
finishing data collection. 

Key words: Children, obesity, nutrition, physical activity.
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OBESITY, AMONG 6-9 YEARS SCHOOL CHILDREN 
IN ALAIN CITY, UAE
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Childhood overweight and obesity is now becoming a ma-
jor clinical and public health concern contributing to increa-
sing morbidity and mortality rates for several chronic diseases. 
Obesity has been attributed to unhealthy lifestyle behavior, re-
sulting from unbalanced diet, sedentary lifestyle and inconsis-
tent knowledge, attitude and behavior. Our study aimed to test 
several anthropometric methods used to determine overweight 
and obesity among 6-9 years school children in a pilot cluster-
randomized intervention study designed to address childhood 
obesity and its related risk factors. Methods used were weight 
and height; body mass index; biceps and triceps skinfold thick-
ness; MUAC; waist and hip and waist-hip circumference ratio. 
The visibility and accuracy of these methods were discussed. 
The classification of overweight and obesity based on weight 
and height and body mass index (BMI) for school children was 
highlighted. Results indicated that out of the 1073 children par-
ticipated in the study pre-intervention, the majority (71.8%) 
had normal body mass index (BMI). An equal percentage of 
children were classified as underweight (7.4%) and overweight 
(7.4%), while 13.5% were categorized as obese. At baseline, the 
average weight for all children participating in this study was 
24.0 kg while the average height was 1.21 m. Mean BMI was 
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16.2 kg/m2. Anthropometric assessment indicates that the ave-
rage measurements for biceps, triceps skin fold thickness and 
mid-upper arm circumference at baseline were 6 mm; 10.6 mm; 
and 17.2 mm respectively. Average waist and hip circumferen-
ce measurements for all children pre-intervention were 54cm 
and 64cm respectively. No significant differences were found in 
those measurements pre and post intervention. Never the less, 
this pilot school-based intervention proved effective and can be 
deployed to combat obesity at larger scale or community level. 
Behavior modification, environmental factors and supportive 
public health nutrition policy are pivotal factors in managing 
obesity effectively. 

Key words: Anthropometry, obesity, school children, UAE.

PS4-44 Nutrition in inflammatory bowel disea-
ses. From basic to clinical application
ARTIFICIAL NUTRITION IN INFLAMMATORY 
BOWEL DISEASE: NUTRITIONAL THERAPY AND 
BEYOND?
E. Cabré
Hospital Universitari Germans Trias I Pujol, Barcelo-
na, Spain

Since the pioneer trial by O’Moráin et al. in 1984 compa-
ring steroids and an elemental diet in active Crohn’s disease 
the possibility that enteral nutrition could be used as primary 
treatment (i.e. able, per se, to induce remission) in this di-
sease has been a matter of debate. Four meta-analyses of the 
RCTs comparing enteral nutrition vs. corticosteroids in active 
Crohn’s disease agree that steroids are better than enteral nutri-
tion in inducing remission, but also indicate that, as a whole, 
enteral nutrition is able to induce clinical remission in about 
50%-60% of patients, a remission rate substantially higher than 
that obtained with placebo in active Crohn’s disease, which 
hardly achieves 30%. Therefore, this suggests that enteral nu-
trition (or, at least, some enteral formulas) would have a pri-
mary therapeutic effect in active Crohn’s disease (or, at least, in 
some subset of patients). This could be particularly relevant in 
paediatric patients as suggested by two meta-analyses of data 
from exclusively paediatric trials which conclude that in these 
patients enteral nutrition is as effective as steroids in inducing 
remission. The wide range of remission rates obtained in diffe-
rent trials indicate that not every enteral diet is equally effective 
in inducing and/or maintaining remission. However, the me-
chanisms whereby enteral nutrition would have these effects 
remain obscure. To date, the amount and/or the type of dietary 
fat appears as a major candidate to account for the therapeutic 
effect of enteral nutrition in Crohn’s disease. Experimental and 
clinical studies suggests that diets with very low fat content may 
be particularly useful. Also, diets with a substantial amount of 

fat as either olive oil or MCT could be effective. Omega-3 fatty 
acids have been scarcely evaluated in this setting.

Key words: Crohn’s disease, inflammatory bowel disease, 
enteral nutrition, olive oil, omega-3 fatty acids ulcerative co-
litis.

 PS4-52 International Life Sciences Institute (ILSI) 
Session on Food Allergy
FOOD ALLERGY RELATED PROBLEMS AND THEIR 
SCIENTIFIC SOLUTION
Introduction to ILSI’s Food Allergy Programmes  
D. Bánáti
International Life Sciences Institute (ILSI) - ILSI Euro-
pe, Brussels, Belgium

Operational management of allergens still suffers from the 
lack of an agreed set of reference values defining a tolerable 
level of risk.  Food allergy is of growing importance to public 
health, affecting consumers’ quality of life (mainly children) 
and impacting health service resources. The symptoms range 
from a tingling sensation in the mouth to life-threatening ana-
phylactic shock. An agreed set of tolerable levels of risk is still 
missing. Minimising the risk from allergenic foods is a shared 
responsibility of all the stakeholders involved (patients, clini-
cians, food manufacturers, retailers, caterers and regulators).

This ICN session will provide an overview of the global 
effort that has been undertaken to review new low-dose cha-
llenge data and tools to analyse these data and apply them to 
quantitative risk assessment. ILSI Europe together with ILSI 
North America and ILSI Japan organized a Workshop on 
“Food Allergy:  From Thresholds to Action Levels”, in Septem-
ber 2012, to share the work of global experts and to foster a 
consensus over the feasibility of defining reference values.

The ILSI North America Technical Committee on Food and 
Chemical Safety supported the Food Allergy Resource and Re-
search Program’s (FARRP) approach to focus on probabilistic 
risk assessment for establishing thresholds and commissioned 
a peanut data set that FARRP researched and published in 2010.  
This research led to further opportunities for data acquisition 
by the TNO (Netherlands),  ILSI Europe, and the Allergen Bu-
reau of Australia (VITAL). 

Recent research on the consumer’s perspective on living 
with food allergies will be presented.  An overview of scien-
tific approaches to evaluating novel proteins expressed in bio-
tech products and the development of reliable and accurate 
methodologies for characterizing the allergenic potential of 
novel proteins will also be discussed. 
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PS5-60 Maternal nutritional supplementation of 
HIV-infected women during lactation: Implica-
tions for maternal and infant health in resource-
poor settings 
EFFECTS OF MATERNAL NUTRITION SUPPLEMEN-
TATION AND ANTI-RETROVIRALS ON NUTRITIO-
NAL STATUS AND BREASTMILK COMPOSITION 
OF HIV-INFECTED WOMEN IN THE BAN STUDY
L. Adair
University of North Carolina at Chapel Hill, Chapel 
Hill, USA

The Breastfeeding, Anti-retrovirals, and Nutrition (BAN) 
study was designed to (1) evaluate the safety and efficacy of 
maternal or infant ARV regimens, taken for up to 28 weeks 
during exclusive breastfeeding, in reducing mother-to-child 
postpartum transmission of HIV; (2) evaluate the efficacy of 
a high-calorie, micronutrient-fortified lipid-based nutritional 
supplement (LNS) for preventing excess maternal weight loss 
and micronutrient deficiencies during exclusive breastfeeding. 
At delivery, 2,369 HIV-infected Malawian mothers and their 
infants were randomized to a 28-week intervention using 
a 2-arm (LNS vs. no LNS) by 3-arm (maternal, infant, or no 
ARV) factorial design. Women exclusively breastfed for 24 
weeks and weaned by 28 weeks, after which no maternal LNS 
or ARVs were provided. The LNS provided RDA levels of mi-
cronutrients and about 700 kcal per day. Weight change from 
0-28 weeks was tested using bivariate analysis. Longitudinal 
models were used to examine the effects of the interventions on 
weight from 0-28 weeks. In a subsample of 537 mother-infant 
pairs, micronutrient concentrations were measured in mater-
nal plasma, breast milk, and infant plasma at 2 or 6 weeks, and 
24 weeks. Analyses included measures of iron status, vitamin A 
status, folate and B vitamins. A higher percentage of weight loss 
from 2-28 weeks was observed in women randomized to recei-
ve ARVs, but this adverse effect was mitigated by supplemen-
tation with LNS. Similarly maternal plasma folate was reduced 
by ARVs, but a positive effect of LNS on folate mitigated this 
effect. Maternal supplement also reduced the risk of maternal 
tissue iron depletion related to ARVs. Maternal breast milk B-
vitamin levels were enhanced by LNS. More attention needs 
to be paid to maternal nutritional status of lactating women 
taking ARVs in accordance with current WHO breastfeeding 
recommendations for HIV-infected mothers. 

Key words: HIV, maternal nutrition, micronutrients, LNS.

GROWTH AND MICRONUTRIENT STATUS OF 
HIV-EXPOSED INFANTS IN THE BREASTFEEDING, 
ANTIRETROVIRALS, AND NUTRITION STUDY DU-
RING THE FIRST YEAR OF LIFE
V. Flax1,2,3,4

1University of North Carolina at Chapel Hill, Chapel 
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4US Centers for Disease Control, USA

Background and objectives: HIV-infected women typica-
lly have poor nutritional and micronutrient status, which ne-
gatively impacts the growth and health of their infants during 
and following breastfeeding. Our aims were to evaluate how 
micronutrient-fortified maternal lipid-based nutrient supple-
ments (LNS) and maternal/infant antiretrovirals (ARV) affect 
infant growth and micronutrient status from 0-24 weeks and to 
describe growth when LNS was used as a breastmilk replace-
ment from 24-48 weeks. 

Methods: Malawian mother-infant pairs were randomi-
zed to: maternal ARV+maternal LNS, maternal ARV, infant 
ARV+maternal LNS, infant ARV, maternal LNS, or control. 
Mothers were counseled to exclusively breastfeed to 24 wee-
ks then wean from 24-28 weeks. Infants were given LNS from 
24-48 weeks. Longitudinal models estimated the effect of study 
interventions on anthropometry from 0-24 weeks (n=2121) 
and 24-48 weeks (n=1619). Logistic regression was used to cal-
culate the odds of deficiency in plasma micronutrients at 24 
weeks (n=519). 

Results: From 0-24 weeks, maternal LNS had no effect 
on infant growth, while maternal or infant ARV had a small 
negative effect on weight and BMI. The proportion of infants 
who were underweight (2 and 24 weeks, 6%; 48 weeks, 12%) 
or stunted (2 weeks, 13%; 24 weeks, 16%; 48 weeks, 34%) in-
creased, but remained lower than for infants in the Malawi De-
mographic and Health Survey (all p<0.01). Following weaning, 
assignment to the maternal LNS arm was associated with grea-
ter length (p<0.05); fever and diarrhea were associated with 
lower weight and BMI (all p<0.001). Study interventions were 
not associated with anemia, iron deficiency, or folate, B12, or 
selenium deficiency at 24 weeks. 

Conclusions: Supplementation of healthy HIV-infected 
mothers during lactation had a modest post-intervention effect 
on infant length, but no effect on infant micronutrient status. 
LNS provided to weaned HIV-exposed infants may prevent 
more severe growth faltering. 

Key words: Infant, growth, HIV-exposed, lipid-based nu-
trient supplements.
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MEETING THE NUTRITIONAL NEEDS OF HIV-IN-
FECTED WOMEN AND INFANTS IN RESOURCE-
POOR SETTINGS: PROGRAM AND POLICY IMPLI-
CATIONS
E. Piwoz
Bill & Melinda Gates Foundation, USA

In 2011, UNAIDS and its partners put forward a bold vi-
sion: “By 2015 children everywhere can be born free of HIV 
and their mothers remain alive”. Achieving an AIDS-free ge-
neration requires significant investments in scale up of HIV-
testing and counseling, increased access to family planning, 
expansion of antiretroviral (ARV) therapy to improve mater-
nal health and lower risk of mother-to-child transmission, and 
supportive interventions to maximize the health impacts of 
these investments. WHO guidelines to prevent HIV infections 
in children propose two options, maternal AZT prophylaxis 
during pregnancy followed by infant prophylaxis during breast-
feeding (‘option A”) or maternal triple ARV prophylaxis during 
pregnancy and breastfeeding, with infant ARV prophylaxis 
for the first 6 weeks only (“option B”). Some countries, such 
as Malawi, are implementing a modified version of the second 
alternative, ‘option B+”, which places all HIV-positive pregnant 
and breastfeeding women on ARV treatment for life. This ap-
proach will undoubtedly save many women’s lives and prevent 
infant infections but data presented in this session suggest that 
these potent medications alter nutritional status in unexpected 
ways and that complementary nutritional interventions will be 
needed. Particular attention needs to be paid to potential ARV 
and micronutrient interactions in light of findings that breast 
milk B-vitamins and maternal folate levels were significantly 
lower in women with prolonged ARV use. Micronutrient-for-
tified lipid based nutritional supplements (LNS) mitigated the 
effects of ARV exposure on these outcomes, and also prevented 
weight loss among HIV-infected women. LNS formulated as 
a replacement food for infants weaned from breast milk after 
6 months was acceptable and protected them from significant 
growth faltering. These findings strongly support the need 
to make nutrition a vital component of HIV prevention and 
treatment policies and programs for success in achieving an 
AIDS-free generation. 

Key words: Maternal nutrition, HIV, ARV treatment.

PS5-68 New insights in obesity, metabolic syn-
drome and diabetes
GENETIC SUSCEPTIBILITY TO OBESITY AND ME-
TABOLIC SYNDROME IN CHILDHOOD
C M. Aguilera, J. Olza, A. Ruperez, A. Gil
Department of Biochemistry and Molecular Biology 
II, School of Pharmacy, Institute of Nutrition and 
Food Technology, Centre for Biomedical Research, 
University of Granada, Granada, Spain

Obesity is one of the major public health problems world-
wide. It is a chronic, complex, and multifactorial-origin di-
sease characterised by body fat excess mainly due to an im-
balance between dietary intake and energy expenditure. One 
of the major complications of obesity is metabolic syndrome, 
which comprises anthropometrical, clinical, and metabolic 
dysfunctions that predispose the affected individual to the 
development of type 2 diabetes mellitus and cardiovascular 
diseases. It is hypothesised that the variability in the suscep-
tibility to obesity-mediated metabolic complications involves 
both environmental and genetic factors. Whereas advances in 
the knowledge of the variations in the human genome have led 
to the identification of susceptibility genes that contribute to 
obesity and related disorders, relatively few studies have speci-
fically focused on the interactions between obesity and genetic 
polymorphisms and the development of metabolic complica-
tions. Despite these limited efforts, an increasing amount of 
evidence suggests that the effects of some gene variants on me-
tabolic traits are modified by or present only in the setting of 
obesity. Furthermore, some of these loci may have larger effects 
on metabolic phenotypes in the presence of certain dietary or 
lifestyle factors. In the present manuscript, we reviewed the ge-
nes and their variants that have been evidenced to play a role 
in obesity-associated metabolic complications through genetic 
association studies, including candidate gene and genome-wi-
de association approaches in adults and children.

Key words: Genes, gene variants, metabolic syndrome, obe-
sity, single-nucleotide polymorphisms.

CIRCADIAN RHYTHMS, FOOD TIMING AND OBE-
SITY
M. Garaulet
Department of Physiology, University of Murcia, 
Murcia, Spain

Recent studies link energy regulation to the circadian clock 
at the behavioural, physiological and molecular levels, empha-
sizing that the timing of food intake itself may have a signifi-
cant role in obesity. In this regards, there is emerging literature 



73Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

in animals demonstrating a relationship between the timing of 
feeding and weight regulation. Unusual feeding time can pro-
duce a disruption of the circadian system which might produce 
unhealthy consequences in humans. In a longitudinal study, we 
recently showed that the timing of the main meal was predicti-
ve of the weight loss during a 20-week dietary intervention and 
that this effect was independent from total 24-h caloric intake. 
The importance of caloric distribution across the day on weight 
loss therapy was supported by a recent 12-week experimental 
study showing that subjects assigned to high caloric intake du-
ring breakfast lost significantly more weight than those assig-
ned to high caloric intake during the dinner.

Furthermore, one of the most influential discoveries rele-
vant for this area of research in the last years is the presence of 
an active circadian clock in adipose tissue. New data suggest 
that there is a temporal component in the regulation of adipose 
tissue functions. In fact, studies performed by microarrays have 
shown that a substantial percentage of active genes expressed 
in adipose tissue follow a daily rhythmic pattern. Thus, a speci-
fic temporal order in the daily patterns of these genes appears 
to be crucial for adipose tissue to exclusively either accumulate 
fat or to mobilize fat at the proper time. Taking into account 
that feeding is the source of energy for adipose tissue, the time 
of feeding, particularly for high-energy content meals, may be 
decisive, and changes in this timing could have metabolic con-
sequences for the development of obesity and for weight loss.

Key words: Circadian clock, circadian rhythms, chronobio-
logy food timing, obesity.

RECENT ADVANCES IN NUTRITIONAL SCIENCES: 
GENE THERAPY FOR DIABESITY AND THE GENE-
TIC BASIS OF POSTPRANDIAL METABOLISM
R A. Bastarrachea
Department of Genetics, Texas Biomedical Research 
Institute,San Antonio, Texas, USA

Background and objectives: Here we present two projects: 
Project A transferred genes involved in islet regeneration to the 
baboon’s pancreas through ultrasound-targeted microbubble 
destruction (UTMD) therapy. Project B was designed to stu-
dy whole genome expression analysis before and after a well-
defined meal to characterize normal variation in postprandial 
metabolism. 

Methods: Project A-We developed an innovative methodo-
logy for gene-based therapy delivered towards a specific tissue 
or organ, using UTMD technology. These microbubbles work 
as a noninvasive delivery system that can target specific anato-
mical sites. Project B-We obtained fasting and post-prandium 
biopsies of muscle and adipose tissue in the same subject two 
weeks apart. Each subject provided synchronous measures of 

gene expression in vivo in two tissues related to obesity and 
diabetes pathophysiology. 

Results: Project A-We targeted plasmids encoding the cy-
clin D2/CDK4/GLP-1 genes to the baboon pancreas. We ob-
tained in vivo β-cell regeneration and normalization of blood 
sugar, insulin, and C-peptide without administering viruses. 
Project B-We examined 17,128 gene transcripts detectable 
above background in every subject in at least one tissue type. 
78.6% were detectably expressed in two tissues. 

Conclusions: Project A-Gene therapy is frequently 
highlighted as one of the most promising technologies of the 
21st century. Results related to enhancing the regenerative 
capacity of the pancreas acquired from this study are highly 
innovative and have the potential to be translated to humans. 
Project B-We have standardized a family-based study for co-
llecting postprandial phenotypes and biopsies. This expression 
profiling is expected to find genes contributing to the meta-
bolic flexibility of individuals. The genetic response following 
the consumption of a defined meal at the level of the specific 
tissues involved (adipose tissue and muscle), will produce new 
insights into the genetic architecture of individual variation in 
metabolism of carbohydrates, lipids and proteins. 

Key words: Gene therapy, whole genome profiling expres-
sion, UTMD, postprandial metabolism.
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T5 NUTRIENTS AND NUTRITIONAL  
ASSESSMENT

NPS1-5 Methods and outcomes of nutritional as-
sessment and health monitoring
USING BIOMARKERS FOR THE VALIDATION OF 
NUTRIENT REFERENCE INTAKE VALUES AND TO 
VERIFY INTAKE DATA IN NUTRITION SURVEYS
I. Elmadfa1,2, A. Meyer1

1Institute of Nutritional Sciences, University of Vien-
na, Vienna, Austria 
2President of IUNS

The determination of nutrient requirements and the deriva-
tion of reference intake values for different population groups 
have been a central area of interest in the nutritional sciences 
research and development. Over the decades, reference values 
have been issued for an increasing number of nutrients at the 
national, regional and international level. Nevertheless, uncer-
tainties still remain about the adequate supply of certain nu-
trients. This is especially true for potential at-risk population 
groups such as infants, children, elderly, and pregnant and lac-
tating women. The situation is further complicated by recent 
discoveries of additional health-promoting functions of certain 
nutrients beyond mere nutrition. Generally, reference intake 
values should be based upon the intake of healthy individuals 
corroborated by status levels. This calls for valid, i.e. specific 
and sensitive biomarkers. The importance of biomarkers for 
the setting of reference intake values has been emphasized in 
the Austrian Nutrition Report 2012 where among others sta-
tus of folate, vitamin D, and iron was better, that of vitamin 
B6, B12, and zinc was lower than would have been expected 
from the intake levels compared to recommended amounts. 
Functional biomarkers such as enzyme activities often allow an 
earlier detection of inadequate status than plasma levels. More 
recently, immune functions are being discovered as sensitive 
tools as well. However, most nutrients have many functions in 
the body so that a single biomarker might not adequately re-
flect status. Another aspect to consider is that normal ranges 
(cut-offs) of many biomarkers in humans are still not exactly 
known (plasma levels of 25-OH vitamin D, essential fatty acids 
in structural lipids). Additionally, genetic and epigenetic in-
fluences on absorption, metabolism and storage of nutrients 

and levels/activities of functional biomarkers add to inter-indi-
vidual variation. New biomarkers may open the way to a more 
personalised nutrition. 

Key words: Nutritional assessment, nutritional status, bio-
markers, reference intake levels.

IODINE STATUS
P. Emmett1, S. Bath2, C. Steer1, J. Golding1, M. Rayman2

1University of Bristol, Bristol, UK 
2University of Surrey, Guildford, UK

Worldwide, iodine deficiency is one of the most important 
preventable causes of poor brain development. In some indus-
trialized countries (e.g. The Netherlands) iodine deficiency has 
been eradicated mainly by the introduction of iodised-salt. 
However in the UK in the 1930s the iodine content of milk in-
creased due to changes in the dairy-farming industry and iodi-
ne deficiency disappeared without the introduction of iodised-
salt. By the 1960s the UK was thought to be iodine sufficient 
and the iodine status of the population has not been monitored 
since then. In the last few years some UK studies have found 
mild-to-moderate iodine deficiency in a sample of pregnant 
women and in teenage school-girls and this has started to raise 
concerns. 

The period of great vulnerability to iodine deficiency is at 
the time of fast brain development, in utero. Severe deficiency 
of iodine during pregnancy is well-known to result in cretinism 
and mental retardation but little is known about the effect of 
mild-to-moderate deficiency. Urinary iodine concentration, 
measured in a spot urine sample, is a reasonably good popula-
tion biomarker of iodine status. 

The concurrent measurement of creatinine levels to correct 
for dilution of urine can overcome some of the limitations of 
this method, especially in studies of subjects of similar age and 
sex. Food frequency questionnaires can be used to assess diet 
at a population level but must be designed to capture the intake 
of the nutrient concerned and to cover likely food sources in 
the population under study. Results from a UK cohort study of 
pregnant women and the neurodevelopment of their offspring 
at age 7-9 years will be discussed. This will be used to illustrate 
the importance of ongoing monitoring of the diet and health 
of the population even after a problem has been thought to be 
eradicated. 

Paralleled Symposia

Ann Nutr Metab 2013;63(suppl 1): 1-1960 Published online: September 13, 2013
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PLASMA LEVELS OF FATTY ACID-BINDING PRO-
TEIN (FABP) ASSOCIATED WITH THE ANTIOXI-
DANT STATUS AND INFLAMMATORY MARKER IN 
KOREAN CHILDREN
E. Park1,2, E S. Lyu2, J H. Park1

1Department of Food and Nutrition, Kyungnam 
University, Changwon, Korea 
2Department of Food and Nutrition, Pukyong Natio-
nal University, Busan, Korea

Background and objectives: Adipocyte fatty acid-binding 
protein (A-FABP) has been reported to be increased in obese 
and to be related to metabolic syndrome. The purpose of this 
study was to investigate the relationship between plasma level 
of A-FABP and lipid profiles, insulin resistance, antioxidant, 
and inflammatory parameter in Korean children aged 9-10 
years. 

Methods: One hundred seventeen healthy children (66 
boys, 51 girls) were evaluated with respect to anthropometric 
measurement, lipid profiles, A-FABP, leptin, glucose, insulin, 
C-peptide, free fatty acid, lipid soluble vitamins, total antioxi-
dant capacity, lipid peroxidation, antioxidant enzyme activi-
ties, and C-reactive protein. Insulin resistance was estimated 
by the homeostasis model assessment (HOMA). 

Results: It is found that the A-FABP was positively corre-
lated with BMI, waist circumference, plasma level of total-
cholesterol, triglyceride, activity of alanine transaminase, C-
peptide, leptin, and C-reactive protein, while it was negatively 
correlated with the plasma level of HDL cholesterol, alpha-to-
copherol, lycopene, and beta-carotene. The overweight subjects 
(n = 15) had higher concentrations of A-FABP compared to the 
children with healthy weight (n = 79) or at risk of overweight 
(n = 23). Subjects within the highest tertiles of A-FABP levels 
had correspondingly poor metabolic risk profiles (BMI, waist 
circumference, systolic blood pressure, triglycerides, total cho-
lesterol, LDL cholesterol, HDL cholesterol, fasting insulin, C-
peptide, HOMA), higher level of leptin and C-reactive protein, 
and lower levels of alpha-tocopherol, lycopene, and beta-caro-
tene compared with those in the mid or lowest A-FABP tertiles. 

Conclusion: These results suggest that the plasma A-FABP 
level might be closely related with not only metabolic risk pro-
files, but deteriorated antioxidant and inflammatory markers 
in children. 

Key words: Adipocyte fatty acid-binding protein, metabolic 
risk profile, antioxidant status, C-reactive protein, children. 

EVALUATION OF THE STATUS OF WATER SOLUBLE 
VITAMINS IN AUSTRIAN PREGNANT WOMEN
P. Rust, I. Elmadfa
Department of Nutritional Sciences, Universtiy of 
Vienna, Vienna, Austria

Background and objectives: Micronutrient requirements 
during pregnancy increase due to fetal growth and develop-
ment as well as maternal changes. Several micronutrients play a 
critical role in development; other can influence inflammation, 
and oxidative stress. Therefore, the objective of this survey was 
to evaluate micronutrient status during pregnancy.

Methods: Blood samples of 113 Austrian pregnant women 
(3rd trimenon, 18-43 y) were analyzed. Plasma folate and vita-
min B12 concentrations were examined by radioimmunoassay, 
plasma vitamin B6 and aspartate-aminotransferase in erythro-
cytes were detected by HPLC and photometrically. 

Results: Mean plasma folate concentration was 26.68 [22.99; 
30.37] nmol/l. 77.1% of pregnant women reached the reference 
value of >13.4 nmol/l, 2.9% had a bad supply (<6.8 nmol/l)1. 
Average folate intake was 253.72 [227.06; 280.38] µg/d. The 
satisfying blood levels result from multivitamin supplements, 
which include without limitations 0.75-0.80 mg folic acid. Be-
cause high doses of folic acid are suggested to mask anemia 
caused by vitamin B12, cobalamin concentrations were mea-
sured: mean plasma concentration was 152.09 [141.28; 162.91] 
pmol/l; 34.3 % showed slightly and 18.6% clearly decreased 
levels1. Although, average intake meets recommendations 
(4.47 [3.19; 5.75] µg/d) 46.2 % of pregnant women were un-
dersupplied. In all women a marked deficiency of vitamin B6 
was observed: mean plasma level was 6.82 [5.86; 7.78] nmol/l; 
average-EAST 1.88. Mean vitamin B6 intake (0.20 [0.18; 0.22] 
mg/MJ) was below recommendations.

Conclusions: Estimated folate requirement increases du-
ring pregnancy and can barely be reached through food con-
sumption. Therefore, supplementation is recommended to 
prevent neural tube defect, as well as pathological changes in 
the placenta, and spontaneous abortion. As results show moni-
toring of vitamin B6 and B12 levels is also important to protect 
pregnant women from deficiency outcomes. 

Reference: 1 SAUBERLICH, 1999

Key words: Pregnancy, vitamin B6, B12, folate.
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REVISION OF CHINESE IODINE DRIS AND SOME 
ISSUES OF USI
W Q. Zhang, W. Chen, M. Li, X L. Ren, Q. Zhang
Department of Nutrition and Food Safety, School 
of Public Health, Tianjin Medical University, Tianjin, 
China

The iodine nutrition has greatly improved in China since 
the Universal Salt Iodization (USI) was introduced and officia-
lly launched in 1996. Based on the current iodine status in both 
China and the world, iodine excess has become an emerging 
issue which needs to be solved. Further studies are needed to 
develop specific and accurate iodine intake levels for different 
populations. During the 2nd revision of Chinese DRIs in 2013, 
the UL of iodine of adults was decreased from 1000 μg/day to 
600 μg/day based on an RCT trial on 256 Chinese euthyroid 
adults in 2012. However, there is still a dearth of data. So, we 
reviewed the reports of iodine EAR and RNI from different 
countries by means of evidence-based nutrition, RNI for Chi-
nese adult was revised based on these data with adjustment by 
weight. In addition, the iodine RNI for pregnant and lactation 
women was also revised. Because of the complicated geogra-
phical environment, most regions in China are iodine defi-
ciency, whereas 11/30 provinces are high iodine where nearly 
30 million people are exposed to iodine excess because high 
iodine content in drinking water. Many studies found that ex-
cessive iodine intake is harmful to health, suggested that the 
safe range of iodine may be relatively narrow. After the revi-
sion of DRIs, emerging issues of USI has drawn great attention. 
Although the median UIC in school-aged children is typically 
considered to represent the iodine status of most population, 
recent studies suggest median UIC may not be an appropriate 
proxy for iodine status among pregnant women. Pregnant wo-
men and their offspring are particularly vulnerable to iodine 
deficiency. It is of great importance to develop safe and suitable 
iodine intake level for the vulnerable populations. Therefore, 
iodine supplementation policy should be continually carried 
out to control iodine deficiency and avoiding excess as well. 

Acknowledgements: This work was supported by Chine-
se National Natural Science Foundation (grant nos. 81273057 
and 30840066), the Chinese Society of Nutrition (grant no. 
2004091) and Nestle Foundation (for the study of problems of 
nutrition in the world, Lausanne, Switzerland).

Key words: Iodine, DRIs, USI.

INDICATORS OF A HEALTHY AGING AND AGE RE-
LATED FRAILTY
H. Boeing
German Institute of Human Nutrition, Postdam, 
Rehbrücke, Germany

Large scale epidemiological research might become a very 
valuable resource for studying aging. It is therefore the ques-
tion which methods should been applied in such study popula-
tions to promote research into the elderly. 

Indicators of a healthy aging can be divided into indicators 
describing mental or physical performance. For the estimate 
of mental performance respective cognitive decline, the Mini-
Mental-State-Examination (MMSE) is widely been used. The 
test can be conducted in about 10 minutes. Physical status and 
its decline with aging are reflected in the concept of frailty. 
Frailty is a syndrome with decreased reserves and resistance to 
stressors. A high index of frailty is associated with increased di-
sability, co-morbidity and risk of mortality. Frailty is composed 
of shrinking of muscle mass, weakness, poor endurance, slow-
ness, and low physical activity. These aspects can be evaluated 
by a battery of tests and questions and the degree of frailty in 
each individual can be assessed by a score value. 

There are several proposals for measuring each of the as-
pects: Shrinking of muscle mass by questions on weight change 
and applying multi-frequency bio impedance analysis, weak-
ness by hand craft, endurance by Health Survey questions (SF), 
slowness by walking speed, and physical activity by accelero-
metry. Particularly useful for evaluation of frailty status in the 
future could be the new generation of actimeters measuring 
movements in 3 dimensions with high frequency. These de-
vices might not only record physical activity in detail but the 
raw data can be used for pattern recognition analysis estima-
ting walking speed under natural condition and gait charac-
teristics including impairments. The application of specific 
measurement tools for aging and age related frailty in existing 
frameworks of longitudinal studies will facilitate research into 
healthy aging in the next future.

Key words: Cognition, nutritional assessment, health mo-
nitoring, Mini-Mental-State-Examination.
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NUTRITIONAL STATUS ASSESSMENT, A CONTI-
NUOUS CHALLENGE
I. Elmadfa1,2, A.Meyer1

1Institute of Nutritional Sciences, University of Vien-
na, Vienna, Austria 
2IUNS President

Optimal supply of essential nutrients is the basis for health 
and wellbeing. Although obesity prevalence is increasing alar-
mingly worldwide, malnutrition is common not only in low-
income countries. In fact, insufficient intake of certain micro-
nutrients and overconsumption of macronutrients often occurs 
in obese persons contributing to diseases associated with ex-
cessive bodyweight. In turn, undernutrition exists in many 
parts of the World, especially in vulnerable population groups. 
Good knowledge of the nutritional situation of the target po-
pulation is essential for the development of effective solutions 
to malnutrition calling for reliable assessment methods. While 
biochemical analysis certainly provides the best picture of an 
individual’s actual status, the necessary equipment, trained sta-
ff and expenses present a limiting factor especially in large field 
trials where dietary assessment is generally preferred despite its 
many weaknesses. Rapid turnover or tight control of nutrient 
concentrations in blood limits their sensitivity as biomarkers 
as in the case of many trace elements. The existence of different 
forms of a micronutrient in the body adds further complexity. 
Functional biomarkers such as enzyme activities mirror long-
term status better, but are subject to confounding factors. Mo-
reover, markers like hemoglobin and homocysteine levels are 
influenced by several micronutrients, i.e. not specific for only 
one, therefore using a combination of biomarkers is advisable. 
Considering the role of many nutrients for immune functions, 
there has been increasing interest in using these latter as nutri-
tional biomarkers (e.g. for Cu or Zn). Another option comes in 
the form of molecular biomarkers such as mRNA transcripts 
e.g. for Se status. Finally, a question concerns the setting of re-
ference values and cut-off points. Recent advances in genetic 
research have revealed the impact of genes on nutrient status 
and requirements resulting in a wide inter-ethnic and interin-
dividual variance of certain biomarkers due to polymorphisms. 

Key words: Nutritional assessment, nutritional status, bio-
markers, micronutrients.

PS1-5 The SMILING Project: A South East Asian-
European collaborative action to prevent micro-
nutrient deficiencies in women and young chil-
dren in South-East Asia
FOOD FORTIFICATION IN FIVE SOUTHEAT ASIAN 
COUNTRIES: THE SMILING PROJECT
P. Winichagoon1, J. Berger2, F. Wieringa2, E. Wasant-
wisut1, C. Chamnan3, M. Chea4, Siti Muslimatun5, S. 
Kounnavong6, L. Bach Mai7, for SMILING consortium
1Institute of Nutrition, MahidolUniversity, Salaya, 
NakhonPathom, Thailand 
2Institut de Recherche pour le Développement, 
Montpelier, France 
3Department of Fisheries Post- Harvest Technolo-
gies and Quality Control, Ministry of Agriculture, 
Phnom Pen, Cambodia 
4National Maternal and ChildHealth Center,Ministry 
of Health, Phnom-pen, Cambodia 
5Regional Center forFood and Nutrition, 
The Southeast Asian Ministers of Education 
Organization,University of Indonesia, Jakarta, Indo-
nesia 
6NationalInstitute of PublicHealth, Vientiane, Laos 
PDR 
7NationalInstitute of Nutrition, Hanoi, Vietnam

Background: Food fortification is one of nutrition inter-
ventions considered by all SEA SMILING countries.

Method: A 3d-workshop on Food fortification was orga-
nized to compile information related to food fortification, na-
mely, target groups, food vehicles, fortificants and existence of 
specific policy and implementation; strengths and weaknesses 
of the policy and programs were identified. A 2d advocacy 
meeting resulted in recommendations on further actions to 
improve effectiveness of food fortification programs. 

Results: Common to all countries is the mandatory iodiza-
tion of salt, although it was stopped and being revived in Viet-
nam. Additional mandatory fortification exists in Indonesia 
and Thailand. Indonesia has iron& zinc fortification of wheat 
flour, multiple fortified complementary foods, and vitamin A 
fortification of cooking oil. Thailand has iodization of fish/
soy sauce and vitamin A fortification of sweetened condensed 
milk. Four countries(except Laos) have voluntary fortification 
of condiments, staples and complementary foods as a public 
health strategy. All countries have implemented food-based 
strategies as one of the nutrition programs, such as food-based 
dietary guidelines, food security for nutrition, nutrition educa-
tion communication. However, they are not necessarily speci-
fic to micronutrient deficiencies. The meeting recommended 
that food fortification will be an important intervention.There 
should be a national level food fortification committee which 
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may be a subcommittee of the national nutrition committee, 
or an independent one if the national nutrition committee 
does not exist. A functional and active secretariat to the na-
tional food fortification committee is essential to coordinate 
the multi-sectoral efforts as well as partnering with academic, 
non-government and international organizations. Food fortifi-
cation should be advocated to the current ASEAN committee 
on food security to support the exchange of knowledge, exper-
tise, resources in laboratory (crucial for quality assurance) and 
capacity building. 

Conclusion: Food fortification is an important intervention 
to alleviate micronutrient deficiencies in children and women 
in SEA SMILNG countries. Key challenges in scaling up as a 
national program include establishing a functional national 
food fortification committee to formulate and oversee a com-
prehensive program,a monitoring system for quality assurance 
and capacity building. Harmonizing efforts in food fortifica-
tion among ASEAN countries will benefit the countries within 
and beyond SEA SMILING countries.

THE SMILING PROJECT: A NORTH-SOUTH-SOUTH 
COLLABORATIVE ACTION TO PREVENT MICRO-
NUTRIENT DEFICIENCIES IN WOMEN AND YOUNG 
CHILDREN IN SOUTH-EAST ASIA
J. Berger
Institute of Research for Development (IRD), France

Background and objectives: Micronutrient deficiencies 
prevent a third of the world’s children from reaching their in-
tellectual and physical potential. Because of their enormous 
impact on health, and human and economic development, 
micronutrients interventions are recognized among the most 
urgently needed and the most cost-effective interventions. The 
objective of the SMILING project ‘Sustainable Micronutrient 
Interventions to Control Deficiencies and Improve Nutritional 
status and General Health in Asia’ is to support the transfer 
of state-of-the-art knowledge in nutrition to public and priva-
te stakeholders, and policy-makers. It aims at improving the 
micronutrient status of women of childbearing age and young 
children on a large scale. 

Methods: SMILING is a transnational collaboration of ele-
ven research institutions and implementation agencies in five 
South-East Asia (SEA) countries - Cambodia, Indonesia, Lao’s 
PDR, Thailand and Vietnam, with five European research or-
ganizations. SMILING has been built around a strong project 
consortium that works on a constant and pro-active exchange 
of data and analyses between partners and allows for the di-
fferences in contexts and development stages of the countries, 
a strong North-South-South collaboration and co-learning. 
SMILING is applying innovative tools that support nutrition 
policy making and programming. 

Results: The Major expected outcomes are (i) to identify 
appropriate, efficient, and sustainable interventions adapted to 
each target countries; (ii) to develop a road map for decision 
makers and donors for integration of these priorities interven-
tions into the national policy plans; and (iii) to raise awareness 
on the magnitude of micronutrient deficiencies and advoca-
te for their prevention among the civil society, communities, 
non-governmental and international organizations, public and 
private sectors. 

Conclusion: Main results will be presented during the sym-
posium Project funded by the European Commission in the 
7th Framework Programme for Research and Technological 
Development (GA 2896 16). Web site: www.nutrition-smiling.
eu 

Key words: South-East-Asia, micronutrient deficiencies, 
large-scale strategies, policy.

SEA COUNTRY SITUATIONS FOR MICRONU-
TRIENTS: PRIORITY PROBLEMS AND NATIONAL/
SPECIFIC PROGRAMS
S. Muslimatun1, P. Winichagoon2, N. Roos3, P. Sophon-
neary4, M. Chea4, C. Chamnan5, K. Kuong5, S. Kounna-
vong6, A. Ermayani6, K. Akkhavong6, B M. Le7, TT. Lua7, 
M A. Dijkhuizen3, M. Campos Ponce8, C M. Doak8, F T. 
Wieringa9, E. Wasantwisut2, J. Berger9

1SEAMEO RECFON - SouthEast Asian Ministers of 
Education Organization, Regional Centre for Food 
and Nutrition, Jakarta, Indonesia 
2MU - , Institute of Nutrition, Mahidol University, 
Bangkok, Thailand 
3Dep. Nutrition, Exercise and Sports, University of 
Copenhagen, Denmark 
4NMCHC - National Maternal and Child Health Cen-
ter, Ministry of Health, Phnom Penh, Cambodia 
5DFPTQ - The Department of Fisheries Post-Harvest 
Technologies and Quality Control, Ministry of 
Agriculture, Forestry and Fisheries, Phnom Penh, 
Cambodia 
6NIOPH - National Institute of Public Health, Minis-
try of Health, Vientiane, Lao PDR 
7NIN - National Institute of Nutrition, Ministry of 
Health, Hanoi, Vietnam 
8VU - Institute of Health Sciences, University of Am-
sterdam, Amsterdam, The Netherlands 
9IRD - Nutripass, Institut de Recherche pour le De-
veloppement, Montpellier, France
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Background and objectives: The success of interventions 
to control micronutrient deficiencies rely on a combination 
of the biological efficacy of enhancing nutrient intake and the 
effectiveness to reach target groups. The objective of the review 
was to compile information on nutritional status and micronu-
trient intervention efforts in the five ‘SMILING’ countries, and 
hereby identify priority problems to be targeted. 

Methods: SMILING partners in Cambodia, Laos PDR, In-
donesia, Thailand and Vietnam systematically compiled availa-
ble national and sub-national information on nutritional status 
in children and women in reproductive age (WRA), along with 
information on national and sub-national interventions speci-
fically targeting micronutrient deficiencies. 

Results: Information on micronutrient status in the SMI-
LING countries varied widely. Recent data are available in some 
countries while others are decade old or lacking. Information 
on growth (stunting, wasting) is more consistent available. Ex-
cept Thailand, the SMILING countries implement vitamin A 
supplementation for under-five children, and all countries have 
programmes for supplements containing iron-folic acid (IFA) 
for pregnant women, with variable coverage. Multimicronu-
trient (MMN) interventions to children or WRA have not 
been adopted nationally by any countries, but are implemen-
ted in selected pilot sites in a few. Micronutrient interventions 
specifically reaching WRA before pregnancy are recognized as 
beneficial but national programmes are lacking. Food fortifi-
cation programmes are rapidly developing, and it may be im-
plemented either mandatory or voluntarily. There is a growing 
attention that sustainable solutions rely on improving diets eg 
through agriculture production. 

Conclusion: Stunting and micronutrient deficiencies exis-
ted in all SMILING-countries, with varying severity. Program-
mes to address these problems have been implemented, but im-
pact may not be carefully evaluated. National surveys should 
be carried out to more consistently contribute to evaluate per-
formance of national priority programmes. Food-based stra-
tegies may include scaling-up food fortification, along with 
incorporating nutrition objective in agriculture.

Key words: Micronutrient deficiency, children, women, 
Asia.

STATE-OF-THE-ART OF INTERVENTIONS TO CON-
TROL MICRONUTRIENT DEFICIENCIES IN CHIL-
DREN AND WOMEN
N. Roos1, M. Campos Ponce2, C M. Doak2, K. Polman2, 
C. Chamnan3, M. Chea4, P. Sophonneary4, S. Kounna-
vong5, B M. Le6, T T. Lua6, S. Muslimatun7, E. Wasant-
wisut8, P. Winichagoon8, F T. Wieringa9, J. Berger9

1UCPH - Department Nutrition, Exercise and Sports, 
University of Copenhagen, Copenhagen, Denmark 
2VU - Institute of Health Sciences, University of Am-
sterdam, Amsterdam, The Netherlands 
3DFPTQ - The Department of Fisheries Post-Harvest 
Technologies and Quality Control, Ministry of 
Agriculture, Forestry and Fisheries, Phnom Penh, 
Cambodia 
4NMCHC - National Maternal and Child Health Cen-
ter, Ministry of Health, Phnom Penh, Cambodia 
5NIOPH - National Institute of Public Health, Minis-
try of Health, Vientiane, Lao PDR 
6NIN - National Institute of Nutrition, Ministry of 
Health, Hanoi, Vietnam 
7SEAMEO RECFON - SouthEast Asian Ministers of 
Education Organization, Regional Centre for Food 
and Nutrition, Jakarta, Indonesia 
8MU - Institute of Nutrition, Mahidol University, 
Bangkok, Thailand 
9IRD - Nutripass, Institut de Recherche pour le De-
veloppement, Montpellier, France

Background and objectives: The objective of the review of 
the State-of-the-art of interventions to control micronutrient 
deficiencies was to support the understanding of micronu-
trient status in the light of national efforts to control micronu-
trient deficiencies in the five ‘SMILING’countries. The present 
knowledge about the efficacy and effectiveness of interventions 
targeting children and women in reproductive age (WRA) was 
reviewed. 

Methods: For children under five, a systematic review of 
published systematic reviews and meta-analysis of the effica-
cy and effectiveness of interventions was conducted through 
a search strategy in PubMed. For WRA, an expert review was 
compiled assessing potential interventions to improve micro-
nutrient status in WRA, and when possible, impact was quan-
tified. 

Results: The review on children found vitamin A supple-
mentation reduced vitamin A deficiencies and MMN supple-
mentation increased serum vitamin A. Iron supplementation 
as well as MMN supplementation/food fortification were pro-
tective against anemia. Zinc and MMN tented to show protec-
tive associations with faltered linear growth, while no systema-
tic reviews supported a protective association between vitamin 
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A or iron on child growth. For WRA, evidence shows that 
supplementation programs need to be started before 12 weeks 
of pregnancy to be effective. It is unclear whether MMN render 
more benefits than Iron-Folic-Acid (IFA) only. Interventions 
enhancing intake before conception are more effective than 
targeting pregnant women, and when suitable food vehicles are 
available, fortification is more effective than supplementation. 

Conclusion: The systematic reviews found inconclusive re-
sults regarding the effectiveness of single nutrient supplemen-
tation on micronutrient status and child growth, while positive 
impact of multimicronutrient (MMN) supplementation or for-
tification on growth were more consistent. Increasing micro-
nutrient intake of women before conception, either through 
supplementation or fortification, could be an effective tool to 
reduce severe anemia in pregnancy and improve birth outco-
mes, but research on effective interventions is needed

Key words: Micronutrients, children, women.

PS2-13 Harmonization of human zinc require-
ments and country experiences in assessing po-
pulation zinc status
HARMONIZATION OF ESTIMATES OF HUMAN 
ZINC REQUIREMENTS, INCLUDING SAFE UPPER 
INTAKE LEVELS
K. Brown
University of California, Davis, USA

Several expert committees and international advisory 
groups have published estimates of human zinc requirements, 
but these estimates lack consistency because they are based on 
different conceptual frameworks and/or statistical techniques 
and they rely on diverse sources of empirical information. This 
lack of uniformity in estimated requirements undermines their 
usefulness for developing dietary recommendations and asses-
sing dietary adequacy. The US Institute of Medicine (IOM) and 
the International Zinc Nutrition Consultative Group (IZiN-
CG) employed a similar factorial method to estimate zinc re-
quirements; but their respective estimates of adult (and derived 
child) physiological and dietary requirements differ because 
they did not use the same data sources, they contained seve-
ral minor errors in transcribing or interpreting published data, 
they employed different statistical modeling procedures and 
assumptions concerning adult body weight, and the IOM did 
not consider zinc bioavailablity in the estimates of dietary re-
quirements. A meeting convened to resolve these discrepancies 
has resulted in newly harmonized estimates of adult physio-
logical requirements that are intermediate to those previously 
published by IOM and IZiNCG. Consensus was also achieved 
on the importance of including estimates of zinc bioavailabili-
ty in the derivation of dietary requirements. In addition, new 

information on adverse effects of zinc supplementation on 
indicators of copper status among children suggests that the 
current IOM and IZiNCG estimates of safe upper intake levels 
may be lower than necessary for this age group. These collecti-
ve sets of results argue for the need to review, update and har-
monize current global estimates of human zinc requirements. 

Key words: Zinc, requirements, dietary intake.

RECOMMENDATIONS FOR ASSESSING ZINC STA-
TUS AND POPULATION RISK OF ZINC DEFICIENCY
C. Hotz
Nutridemics, Toronto, Canada

While the consequences of zinc deficiency have been quan-
tified with respect to the global burden of disease, information 
on the prevalence of zinc deficiency in at-risk countries using 
direct indicators of zinc status is still limited. One reason may 
be the lack of clear global consensus on recommended zinc 
status indicators. Methods to assess zinc status have been re-
viewed extensively in recent years by the United Nations and 
other international organizations or initiatives. Collectively, 
conclusions drawn thus far have been consistent. The distri-
bution of serum or plasma zinc concentration is currently the 
best available indicator for assessing zinc status in populations. 
Serum zinc is responsive to zinc intakes, declining with zinc 
restriction and increasing in response to supplemental sour-
ces of zinc; reference data for interpreting serum zinc are also 
available. The limitations of serum zinc are not unique to zinc, 
and include lack of specificity for reflecting zinc status under 
some conditions (e.g. inflammation), and lack of response with 
mildly low or high zinc intakes due to homeostatic control. No-
netheless, additional indicators that are both sensitive and spe-
cific to zinc status should still be identified. Until greater con-
sensus and advocacy for the use of existing or new indicators 
is achieved, indirect indicators have been proposed to estimate 
the relative risk of zinc deficiency at national level. The preva-
lence of inadequate zinc intake based on national food supplies 
and population weighted theoretical zinc requirements, combi-
ned with the prevalence of stunting among children <5 years of 
age, has been proposed, and widely utilized. Following recent 
updates and methodological improvements, a ‘best-estimate’ 
model suggests that 17% of the global population is at risk of 
inadequate zinc intakes, while the composite index identified 
32 countries as being at high risk. Assessment of population 
zinc status in those high-risk countries using direct indicators 
is recommended.

Key words: Zinc deficiency,indicators, requirements, sta-
tus, supplements.
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NATIONAL EXPERIENCE IN ASSESSING THE RISK 
OF ZINC DEFICIENCY: CAMEROON
R. Engle-Stone1, A O. Ndjebayi2, M. Nankap2, D W. Killi-
lea3, K H. Brown1,2

1Program In International and Community Nutri-
tion, University of California, Davis, USA 
2Helen Keller International, New York, USA 
3Children’s Hospital Oakland Research Institute, 
Oakland, USA

Prior to initiating a mass fortification program including 
zinc, this study aimed to assess zinc status and risk of zinc defi-
ciency among Cameroonian preschool children and women of 
reproductive age. This was a nationally-representative, multi-
stage cluster survey. We randomly selected 30 clusters in each 
of 3 zones (North, South, and Cities) and 10 households (HH) 
per cluster, each with a child 12-59 mo and a woman 15-49 y 
(n = 1002 HH). IZiNCG recommendations for blood collec-
tion and processing procedures for zinc measurement were 
followed. Plasma zinc concentration (PZC) was measured by 
ICP-AES, and plasma C-reactive protein (CRP) and α1-acid-
glycoprotein (AGP) were measured by ELISA. PZC was ad-
justed mathematically for the presence of elevated acute phase 
proteins (CRP > 5 mg/L and/or AGP > 1 g/L). Adjusted mean 
PZC was 54.7 µg/dL among children (95% CI: 53.6 – 55.8 µg/
dL, n = 812) and 53.4 µg/dL among women (95% CI: 52.1 – 
54.7 µg/dL, n = 853). Low PZC was present in 69.1% of chil-
dren (adjusted plasma zinc < 65 µg/dL in AM samples and < 
57 µg/dL in PM samples) and 76.9% of women (adjusted plas-
ma zinc < 70 µg/dL for AM fasting samples, < 66 µg/dL for 
other AM samples, < 59 µg/dL for PM samples, and < 50 µg/
dL for pregnant women). Mean PZC was lower in the North 
than in the South and the Cities and was positively related to 
SES among both children and women. Stunted children (n = 
240) had lower adjusted PZC than did non-stunted children (n 
= 507) (52.6 vs. 56.1 µg/dL, p < 0.001). The prevalence of low 
PZC and risk of zinc deficiency are high among both women 
and children in Cameroon. Programs to improve zinc nutri-
tion, including food fortification, are needed. 

Key words: Zinc, deficiency, Africa.

PREVALENCE OF ZINC DEFICIENCY IN MEXICAN 
CHILDREN AND WOMEN OF CHILDBEARING AGE
S. Villalpando, J. Rivera, V. de la Cruz, A. García
Centre for Nutrition and Health Research, National 
Institute of Public Health, Mexico

Background and objectives: Describe the prevalence of 
zinc deficiency (ZD) among Mexican children and childbea-

ring age women from the National Health and Nutrition Sur-
vey2006 (ENSANUT-2006). 

Methods: Serum Zn concentrations were determined in 
3,964 children 1-11 y, and 2,421 women 12-49 y from EN-
SANUT-2006. ICP atomic emission spectroscopy was used 
for determinations. The IZiNCG cut of was used to define ZD. 
Analyses were adjusted for survey design. 

Results: Prevalences of ZD were: 26.3% in 1-4 y, 26.9% in 
5-11 y and 33.8% in women 12-49 y. No significant differences 
were observed in prevalences by sex, geographic region and 
ethnicity in all ages. Higher prevalences of ZD were observed 
in children 1-11y from rural areas (28.1 vs 25.9%), those belon-
ging to the lower socioeconomic (SES) tertile (28.2 vs 23.6%), 
non beneficiaries of a Federal fortified (including zinc) milk 
distribution program (Liconsa) (29 vs 19%; p=0.05) and pres-
choolers non beneficiaries of Oportunidades (26.9 vs 23.3%). A 
higher prevalence was found in urban women (35.8 vs 29.2%) 
and those belonging to the lowest SES tertile (36.5 vs 31.7%). 
Results from the 2012 national survey, currently in the process 
of determination, will be presented. 

Conclusions: The prevalence of ZD in Mexican children 
and women is a public health problem. There is a need to ex-
tend the distribution of micronutrient containing foods or pre-
parations in children <5y and from the poorest areas. This is 
supported by two efficacy studies of fortified food which de-
monstrated a reduction of ZD prevalence. 

Key words: Zinc deficiency, children, women, nutrition 
surveys.

PS2-21 Assesment of body composition from bir-
th to 2 years 
BODY COMPOSITION MEASUREMENT TECHNI-
QUES IN INFANTS
K. Ellis
Baylor College of Medicine, University of Houston, 
USA

A number of techniques have been developed for body 
composition assessment in adults. Some of these methods can 
be extended to the measurement of infants. An overview of 
these methods will be presented, along with their limitations 
and advantages. Measurements of changes in body water, pro-
tein, bone mineral, and fat will be presented from birth to two 
years of age. The impact of pre-term birth, along with catch up 
growth, will be compared will reference curves developed for 
full-term healthy infants. 

Key words: Body composition, infancy, growth, pre-term, 
full-term.
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STANDARDIZATION OF BODY COMPOSITION AS-
SESSMENT FROM BIRTH TO TWO YEARS OF AGE 
– AN INTERNATIONAL INITIATIVE
L. Davidsson
Kuwait Institute for Scientific Research, Food and 
Nutrition Program, Kuwait

There is now strong evidence that growth from conception 
to 2 years of age represents a critical “window of opportunity” 
in terms of later risk of ill health and is central to the concept 
of the developmental origins of adult disease (DOHaD). Howe-
ver, the assessment of growth during this crucial period of early 
vulnerability is largely based on anthropometric measurements 
such as body weight, with insufficient attention to the “quality 
of growth” and the relative partitioning of nutrients to fat free 
mass or fat mass although infants of similar weight, height or 
even weight for height can vary substantially in body compo-
sition. In order to better understand the associations between 
growth during early life and later health status, there is an 
urgent need to better capture the dynamic nature of growth 
during early life. However, the reliable measurement of body 
composition during early life represents a technically challen-
ging area. 

The International Atomic Energy Agency (IAEA) initiated 
a review of body composition assessment techniques recently 
as the basis for efforts toward the standardization of body com-
position assessment from birth to 2 years of age. A document 
was developed by an international group of experts to provi-
de practical information on the assessment of body composi-
tion from birth up to 2 years of age, using techniques with the 
highest potential for standardization globally; stable isotope 
dilution for total body water (TBW) assessment, dual energy 
X ray absorptiometry (DXA) and air displacement plethysmo-
graphy (ADP). In addition, the importance of standardization 
of anthropometric measurements is highlighted in this book as 
basic measurements of body weight and length are crucial for 
accurate body composition assessment. The document will be 
available 2013. 

Key words: Body composition, TBW, DXA, ADP.

PS3-29 Vitamin A supplementation for children 
6-59 months of age: Revisiting program strate-
gies and priorities
DELIVERING VITAMIN A SUPPLEMENTATION AT 
6-MONTHS OF AGE: AN OPPORTUNITY TO IM-
PROVE CHILD SURVIVAL
R.Kupka1, J. Nielsen2, C. Nyhus-Dhillon3, J. Blankens-
hip4, M. Haskell5, K. Brown2,5

1UNICEF Regional Offce For West and Central Africa, 
Dakar, Senegal 
2Helen Keller International (HKI) Headquarters, New 
York, USA 
3HKI Tanzania Country Office, Dar es Salaam, Tanza-
nia 
4HKI Africa Regional Office, Nairobi, Kenya 
5Program in International and Community Nutrition 
and Department of Nutrition, University of Califor-
nia, Davis, USA

Vitamin A deficiency (VAD) is a major contributor to child 
mortality, and high-dose vitamin A supplementation (VAS) of 
children aged 6-59 months reduces child mortality by 11-24%. 
Globally, an estimated 66% of children living in areas with VAD 
receive the recommended two annual VAS dosages, most often 
through twice-yearly supplementation events. However, these 
events were not designed to reach children at exactly 6 months 
of age and as a result, they only reach an estimated 8.3% of chil-
dren during their sixth month. The remainder is not reached 
through a supplementation event until later infancy, or during 
a measles vaccination visit at 9 months. We estimate that the 
systematic introduction of a 6-month VAS contact, optimally 
within the routine immunization schedule, could reduce infant 
mortality by an additional 2.3% as compared to twice-yearly 
VAS events. Modeling exercises using maximum hepatic vita-
min A levels demonstrate that VAS at 6 months is safe even 
in the presence of a second VAS dose one month later and 
food fortification programs delivering vitamin A. In addition 
to the mortality benefits, VAS at 6-months could also serve as 
a platform to strengthen routine immunization programs and 
other nutrition interventions, such as promotion of high-qua-
lity and safe complementary foods. Revisions of vaccination 
cards could be linked to revisions related to the introduction 
of pentavalent vaccines and therefore increase feasibility. We 
therefore conclude that a 6-month VAS visit in the routine im-
munization schedule is an effective, safe, and feasible approach 
to reduce infant mortality rates.

Key words: Children,Vitamin A deficiency, supplementa-
tion.
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VITAMIN A SUPPLEMENTATION FOR CHILDREN 
6-59 MONTHS OF AGE: REVISITING PROGRAM 
STRATEGIES AND PRIORITIES
S. Baker1, N. Kakrania2, J. Blankenship1, R. Kupta2, T. 
Mkumbwa1, A. Greig3, L. Neufeld3

1Helen Keller International, New York, USA 
2UNICEF 
3Micronutrient Initiative

The objectives of this symposium are to: 
• Review the current global prevalence of vitamin A defi-

ciency (VAD) 
• Describe efforts to strengthen vitamin A supplementa-

tion (VAS) program implementation in contexts where VAD 
remains a significant public health problem 

• Introduce recent efforts to support governments in the 
phase out of supplementation programs when VAD is no lon-
ger a public health problem. Moderator: Shawn Baker, Re-
gional Director for Africa, Helen Keller International (HKI) 
Panel: Nita Kakrania, Nutrition Specialist, UNICEF Roland 
Kupka, Nutritionist, West and Central Africa Regional Office, 
UNICEF Jessica Blankenship, Regional Micronutrient Advisor, 
HKI East and Southern Africa Temina Mkumbwa, Nutrition 
Program Officer, HKI Tanzania Alison Greig, Senior Techni-
cal Advisor, Child Survival, Micronutrient Initiative Lynnette 
Neufeld, Director Technical Services, Micronutrient Initiative 
Topics for Presentations 

1) Introduction: Shawn Baker (10 min) Continuing rele-
vance of VAS and contributions to reducing U5M 

2) Vitamin A Supplementation Programs – Revisiting the 
Strategy: Nita Kakrania) Current priorities of global VAS stra-
tegies including building national ownership. 

3) Program Implementation examples: 
o Monitoring for equity: Use of monitoring data and post 

event assessments to inform programme strategy and ensure 
equity: Jessica Blankenship 

o Delivering vitamin A supplementation at 6-months of 
age: An opportunity to improve child survival: Roland Kupka) 

o Mobilizing religious leadership to increase coverage of 
VAS in Tanzania: Temina Mkumbwa 

o Integration of VAS into the Health System: Alison Greig 
4) Evidence base to inform countries when phase-out of 

VAS may be appropriate: Lynnette Neufeld 

Key words: Children, vitamin A supplementation, vitamin 
A deficiency.

PS3-37 Findings from 5 birth cohorts from deve-
loping countries: The COHORTS collaboration
HISTORY OF THE COHORTS COLLABORATION 
AND METHODOLOGICAL CONSIDERATIONS
C. Fall
MRC Lifecourse Epidemiology Unit, University of 
Southampton, Southampton, UK 

The COHORTS collaboration (Consortium of Health-
Orientated Research in Transitioning Societies) was formed 
in 2005 and brings together five population-based prospective 
birth cohorts from low- and middle income countries (LMICs). 
These include the 1982 Pelotas Birth Cohort Study (Brazil), the 
Institute of Nutrition of Central America and Panama Nutri-
tion Trial Cohort (INTC, Guatemala), the New Delhi Birth 
Cohort Study (India), the Cebu Longitudinal Health and Nu-
trition Survey cohort (CLHNS, Philippines) and the Birth-to-
Twenty cohort (Bt20, Soweto-Johannesburg, South Africa). All 
studies recruited mothers before/during pregnancy, recorded 
birth weight and serial weight and height data in the children, 
and have followed the children up into adult life. 

COHORTS combines data from approximately 11,000 in-
dividuals from populations with a high prevalence of maternal 
and child under-nutrition, in order to produce high-quality 
scientific evidence on the early-life determinants (‘program-
ming’) of adult health. Analyses examine associations of early-
life exposures (birth size, linear growth and weight gain during 
childhood, infant feeding and childhood social environment) 
with adult outcomes relating to human capital (height, attained 
education, income, next-generation birth weight) and chronic 
disease risk (body composition, blood pressure, plasma gluco-
se and lipids). Conditional growth modelling is used to iden-
tify critical periods in childhood when growth predicts adult 
outcomes. ‘Trade-offs’ between different outcomes is exami-
ned. The large sample size enhances statistical power and has 
led to high-impact findings with strong public health relevan-
ce for LMICs. The different patterns of confounding in CO-
HORTS data, compared with high-income countries, enable 
conclusions concerning early-life programming of relevance 
to all populations. In the development of analysis strategies to 
overcome the difficulties of combining data collected at diffe-
rent ages and using different methods, COHORTS has been a 
unique platform for capacity-building in epidemiology among 
the study teams. The collaboration’s work is funded by the We-
llcome Trust and the Bill and Melinda Gates Foundation.

Key words: COHORTS, children, chronic disease, risk, 
growth, mothers.
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GROWTH FROM BIRTH TO ADULTHOOD IN FIVE 
LOW- AND MIDDLE-INCOME COUNTRIES – CO-
HORTS
A D. Stein, E A. Lundeen
Emory University, Atlanta, USA

Background and objectives: Growth failure remains a per-
sistent challenge in many countries, and understanding the of 
patterns of growth failure is critical to the development of ap-
propriate interventions. Most studies have been cross-sectional 
or have focused on children through age 5 y. We therefore cha-
racterized patterns of linear growth in the COHORTS study 
participants. 

Methods: We analyzed data on lengths (or heights, as ap-
propriate) at birth (not available for the cohorts from Brazil or 
South Africa), 12 mo, 24 mo, mid childhood (48 mo except 102 
mo in Philippines) and adulthood for 5292 individuals. Leng-
ths and heights were converted to Z-scores (HAZ). 

Results: Mean HAZ were <0 at birth in the three cohorts 
with data and decreased sharply through age 24 mo in all co-
horts. Mean HAZ at 24 mo ranged from -0.64 (Brazil) to -2.89 
(Guatemala). Between 24 mo and mid-childhood HAZ increa-
sed by 0.45 – 0.49 SD in Guatemala, Philippines and South 
Africa and was unchanged in Brazil and India. Between mid-
childhood and adulthood, mean HAZ increased further (ran-
ge 0.07 SD (South Africa) – 0.86 SD (India)) but remained <0 
(mean adult HAZ range -0.34 (Brazil) to -1.82 (Philippines)). 
Stunting (HAZ<-2.0) prevalence followed the same pattern, in-
creasing through 24 mo (range 13.3% (Brazil) to 81.2% (Gua-
temala)) and decreasing between 24 mo and adulthood (range 
3.2% (Brazil) to 41.1% (Philippines)). The proportion of chil-
dren stunted at 24 mo who were no longer stunted as adults 
ranged from 21.4% (South Africa) to 82.0% (Brazil). 

Conclusions: Patterns of growth failure and recovery vary 
across countries. The period from birth through 24 mo is cri-
tical. There is some growth recovery after this period among 
children who are stunted at 24 mo. Identifying the determi-
nants of this recovery might provide opportunities to mitigate 
stunting among children for whom early preventive interven-
tions were ineffective.

Key words: Adults, COHORTS, children, growth, low-
middle income countries.

INTEREGENERATIONAL EFFECTS ON GROWTH
R. Martorel, O. Addo
Hubert Department of Global Health, Rollins School 
of Public Health, Emory University, Atlanta, USA

We examine intergenerational relationships between size 
and growth across generations. In one set of analyses, we ex-
plore how maternal height influences birthweight and growth 
of her children. This is followed by other analyses that examine 
how birthweight and growth of the mother as a child influen-
ces birthweight of her children. We were particularly interested 
the relative importance of the predictive variables. The CO-
HORTS collaboration uses data from birth cohorts from Brazil, 
Guatemala, India, the Philippines and South Africa. The first 
analysis relates height of the mothers of these cohorts to birth 
weight and conditional height measures of the cohorts. Mater-
nal height was related to birth weight and to conditional height 
at all periods examined: 0-2y, 2y –mid childhood and mid-
childhood to adult. The strongest relationships however, were 
with conditional growth from 0-2y and with mid-childhood to 
adult height. Independent of confounding factors, short ma-
ternal stature was an important predictor of stunting at 2 y of 
age. The second analysis is novel. It uses conditional growth 
measures but it disentangles linear growth from weight gain. 
Birthweight of the mother is a strong predictor of birthweight 
of her offspring. Only her linear growth from birth to 2 y pre-
dicts birthweight of her children. Weight gain independent of 
linear growth is unrelated to birthweight until the last period 
we examined: mid childhood to adult. This may point out to 
the importance of intrauterine growth, linear growth during 
the first 2 years and gains in relative weight during adolescence 
and prior to conception. 

Key words: Intergenerational influences, linear growth, bir-
thweight.

LONG TERM EFFECTS OF LINEAR GROWTH VS. 
WEIGHT GAIN ON ADULT HUMAN CAPITAL AND 
HEALTH
L. Adair
University of North Carolina at Chapel Hill, USA

The debate around the long term risks of rapid early-life 
weight gain has not differentiated the relative importance of 
linear growth and relative weight gain. We explored how birth 
weight, linear growth, and weight gain disproportionate to li-
near growth related to adult height, body composition, blood 
pressure, plasma glucose, attained schooling; and assessed 
whether growth after age 2 years related differently to these 
adult outcomes among those who were stunted or not stunted 
at age 2. 
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The COHORTS collaboration analyzed pooled data from 
>8000 participants in birth cohorts from Brazil, Guatemala, 
India, the Philippines and South Africa. Linear growth and re-
lative weight gain from 0-2yr, 2 yr to mid-childhood and mid-
childhood to adulthood were represented by residuals derived 
from regressing current size on all prior size measures. These 
uncorrelated variables represent faster or slower than expec-
ted growth during each interval. Taller adult stature and more 
attained schooling were significantly related to higher birth 
weight and faster 0-2 year linear growth. Higher BMI, blood 
pressure, and fat and lean mass were related to faster relative 
weight gain: associations were weak from 0-2 years and stren-
gthened with age. Faster mid-childhood relative weight gain 
predicted larger increases in adult BP, fat mass, % body fat, and 
risk of hypertension and overweight among non-stunted indi-
viduals, but to significantly elevated odds of impaired fasting 
glucose or diabetes and to less attained schooling only in those 
were stunted at age 2. 

Faster mid-childhood linear growth was more strongly re-
lated to adult height in those who were previously stunted. Re-
sults reinforce the benefits of linear growth in the first 2 years 
for human capital, and the risks excess relative weight gain after 
age 2 for obesity and related chronic disease risks. 

Key words: Developmental origins of adult health, linear 
growth, weight gain, human capital, chronic diseases.

LESSONS LEARNED FROM COHORTS AND THE 
POST 2015 GLOBAL AGENDA
C. Victora1, R. Martorell2

1Universidade Federal de Pelotas, Pelotas, Brasil 
2Hubert Department of Global Health, Rollins 
School of Public Health, Emory University, Atlanta, 
USA

Recent findings from analyses of the long-term consequen-
ces of early growth patterns in low and middle-income coun-
tries, which were presented earlier in this session, have impor-
tant consequences for policy, practice and research. In terms 
of policy, nutritional recommendations in many countries are 
based on promoting rapid weight gain for children with low 
weight for age, regardless of how old they are, while research 
findings suggest that rapid increases in weight (above and be-
yond the rate of linear growth) do not contribute to human ca-
pital and also increase the risk of non-communicable diseases 
later in life. Growth monitoring and feeding programs (inclu-
ding school feeding) should be reexamined critically to ensure 
that these are not contributing to the child obesity epidemic. 
The practical implications of these findings include the need 
to incorporate measurement of child length/height in routine 
screening and growth monitoring activities; this will raise a se-

ries of challenges regarding availability of equipment and trai-
ning health workers, but our recent results show that assessing 
anthropometric status based on weight only is insufficient and 
may lead to incorrect conclusions. Finally, further research is 
needed to understand how health and nutrition interventions 
can promote optimal linear growth without increasing BMI 
above what would be desirable. 

Key words: Developmental origins of adult hHealth and di-
sease, linear growth, weight gain, growth monitoring, optimal 
growth.

PS4-45 Iron and Malaria (FeMal) Project Results
OVERVIEW OF THE IRON AND MALARIA PROJECT
D. Raiten
Eunice Kennedy Shriver National Institute of Child 
Health and Human Development (NICHD), National 
Institutes of Health (NIH), USA

Background and objectives: Historical concerns have been 
reinforced by recent studies suggesting that iron supplementa-
tion during early childhood increases the risk of severe morbi-
dity and mortality from malaria and other infections. As many 
of these effects have been reported in individual who were not 
iron deficient prior to supplementation, questions have been 
raised about not only safety but also assessment of iron status 
and the utility of “universal” supplementation programs par-
ticularly in the context of malaria and other infections. To ad-
dress these concerns a project was launched by the NICHD in 
collaboration with the Bill and Melinda Gates Foundation in 
November 2007. 

Methods: The project was designed to address three core 
elements: 1) mechanisms to explain adverse effects of iron, 2) 
biomarkers and 3) an evaluation of existing interventions. As 
a first step, a Technical Working Group (TWG) was formed 
to evaluate available evidence and identify an initial research 
agenda. Subsequently, a Research Review Committee (RRC) 
was constituted to provide additional scientific oversight inclu-
ding evaluation of a grant portfolio, and identification of new 
research opportunities. 

Results: A Technical Report drafted by the TWG was com-
pleted in 2009 and an Executive Summary published in 2011.
Ten new grants have been funded to addressing aspects of the 
three core focal points. Based on suggestions by the RRC three 
additional projects were initiated: 1) Biomarkers Reflecting 
Inflammation and Nutrition Determinants of Anemia (BRIN-
DA) Project; 2) Harmonization of soluble transferrin receptor 
(sTfR) assay; and 3) Inflammation and Nutritional Science for 
Programs/Policies and Interpretation of Research Evidence 
(INSPIRE) project. 

Conclusion: The Iron and Malaria project has established 
a model for how to 1) translate existing knowledge to support 
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program/policy, and 2) actualize a research agenda to address 
high priority knowledge gaps. The results of these efforts will 
be presented in this session. 

Acknowledgements: BMGF; NIH (NICHD, ODS, DNRC)

Key words: Biomarkers, iron, malaria.

SOLUBLE TRANSFERRIN RECEPTOR (STFR) COM-
MUTABILITY STUDY
H W. Vesper1, S J. Thorpe2, Y I. Rahmani1, C M. Pfeiffer1

1Division of Laboratory Sciences, Centers for Disea-
se Control and Prevention, USA 
2Biotherapeutics Group, National Institute for Biolo-
gical Standards and Control, UK

A 2004 Joint WHO/CDC Technical Consultation recom-
mended the use of serum ferritin and sTfR as the best approach 
to assess the iron status of populations. This requires labora-
tory measurements of sTfR to be accurate over time and across 
studies, otherwise iron status and changes in status cannot be 
determined reliably. Currently, different tests for sTfR perfor-
med on the same sample give highly variable results. One step 
to overcome this problem is to use a common calibrator or ma-
terial to verify measurement accuracy. In 2009, WHO/NIBSC 
(National Institute for Biological Standards and Control) relea-
sed a new Reference Reagent for sTfR (07/202), recombinant 
rsTfR, intended to standardise immunoassays for sTfR. 

Clinical sTfR tests are optimized for measuring patient 
samples. The WHO/NIBSC material differs from patient sam-
ples in its overall composition. Studies involving other analytes 
of interest have shown that laboratory tests are often accura-
te when testing patient samples but show a measurement bias 
with materials that are modified like the rsTfR. Materials that 
show such effects are considered “non-commutable” and can-
not be used as a common calibrator or to assess the accuracy of 
an assay (trueness control). The goal of this commutability stu-
dy is to assess the suitability of the WHO/NIBSC material for 
use as calibrator or trueness control with routine clinical tests. 

The study design follows protocols established by the Cli-
nical and Laboratory Standards Institute. Six participants were 
enrolled, including major assay manufacturers. The WHO/
NIBSC material and 20 single-donor patient samples are analy-
zed by each participant. Commutability is assessed by com-
paring data from patient samples with data from the WHO/
NIBSC material. The patient samples cover an approximate 
sTfR concentration range of 1.65-5.40 mg/L. Results from this 
study will be presented. 

Key words: Soluble transferring receptor, reference mate-
rial, commutability.

BIOMARKERS REFLECTING INFLAMMATION AND 
NUTRITION DETERMINANTS OF ANEMIA (BRIN-
DA): PROJECT OVERVIEW
P S. Suchdev1, S. Namaste2, G J. Aaron3

1Centers For Disease Control and Prevention (CDC), 
USA 
22Eunice Kennedy Shriver National Institute of Child 
Health and Human Development (NICHD), USA 
3Global Alliance for Improved Nutrition (GAIN)

Background and objectives: Identification of the relative 
contribution of nutritional and other risk factors for anemia 
is needed to develop programs that address the multi-factorial 
etiology of anemia. Furthermore, in countries with high ane-
mia burden, the relationship between inflammation, infection 
and nutrient biomarkers, as well as potential methods for ad-
justing biomarker data to account for this association need to 
be explored. This necessitates a better understanding of the de-
terminants of anemia and the effects of inflammation on nutri-
tion biomarkers among high risk groups in different settings. 

Methods: The Centers for Disease Control and Prevention 
(CDC), Global Alliance for Improved Nutrition (GAIN), and 
Eunice Kennedy Shriver National Institute of Child Health and 
Human Development (NICHD) formed a collaborative re-
search group called Biomarkers Reflecting Inflammation and 
Nutrition Determinants of Anemia (BRINDA). We identified 
data from nationally and regionally representative surveys that 
included preschool children (PSC, 6-59 mo), school-age chil-
dren (SAC, 5-14 yr) and women of reproductive age (WRA, 
15-49 yr) that at minimum measured hemoglobin, inflam-
mation (C-reactive protein and/or alpha1-acid glycoprotein), 
and iron status. 

Results: Of 22 datasets identified, 3 did not meet the in-
clusion criteria, and currently permission has been received 
for 15, which include all 6 WHO geographic regions. Datasets 
represent 27,925 PSC, 7,906 SAC, and 25,384 WRA. Research 
topics to be addressed include: 1) impact of inflammation on 
anemia, iron and vitamin A biomarkers, as well as approaches 
to adjust for the effects of inflammation; and 2) risk factors and 
their relative contribution to anemia. Individual country and 
aggregated analyses will be performed. 

Conclusions: BRINDA results will inform guidelines on 
the measurement and interpretation of anemia and other mi-
cronutrients in populations with high levels of inflammation. 

Findings will also guide the development of a research 
agenda for future longitudinal studies. 

Acknowledgements: Supported by NICHD, CDC, GAIN 
and the BMGF.

Key words: Biomarkers, inflammation, micronutrients.
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THE IRON AND MALARIA PROJECT: PROGRESS 
REPORT ON FUNDED GRANTS
A. Prentice
London School of Hygiene & Tropical Medicine, 
London, UK

Background and objectives: The project was initiated to 
address concerns about the safety and effectiveness of iron 
interventions particularly in areas of endemic malaria, inclu-
ded two solicitations published by NICHD that resulted in 10 
funded grants to address three core areas: 1) mechanisms to 
explain adverse effects of iron; 2) biomarkers to assess iron 
particularly in the context of infection; and 3) an evaluation of 
currently available interventions. 

Methods: Four of the studies were primarily lab-based me-
chanistic studies covering such issues as the impact of interac-
tions between malaria and iron on iron regulatory proteins (e.g. 
hepcidin), impact of iron on stages of the malaria life cycle (e.g. 
erythrocyte versus hepatic stages), and comparative impact of 
iron on malaria versus co-infections. Five clinical studies have 
explored issues including the impact of iron interventions on 
such outcomes as placental malaria, malaria incidence, cogni-
tion and birth outcomes. Several studies focused on mechanis-
tic aspects in clinical populations including impact of iron on 
gut microflora, impact of timing of interventions on response 
to treatment and the role of non-transferrin bound iron in ma-
laria pathophysiology. 

Results: Presentation will report on the completed results 
on: 1) role of hepcidin and macrophage function in malaria 
infection; 2) relationship between host iron levels and growth 
and development of erythrocytic stage of the malaria parasite 
(P falciparum) in vitro; and 3) a trial in Ghana to assess mala-
ria incidence in children receiving powdered encapsulated Fe 
added to complementary foods. 

Conclusion: Safety of iron interventions remains an open 
question under defined conditions of use. Iron homeostasis is 
impacted by the malaria parasite but functional implications 
remain unclear. Young erythrocytes are more susceptible to 
plasmodial infection so iron designed to reconstitute erythroid 
mass should be given with malaria prophylaxis. 

Acknowledgements: Supported by the BMGF, NICHD and 
ODS. 

Key words: Iron biomarkers, ironinterventions, malaria.

PS4-53 Strengthening micronutrient nutrition 
surveillance: WHO and CDC tools and methods
THE UPGRADE AND EXPANSION OF THE VITAMIN 
AND MINERAL NUTRITION INFORMATION SYS-
TEM (VMNIS)
L M. De-Regi, J P. Peña-Rosas, L M. Rogers, G. Rob
World Health Organization, Geneva, Switzerland

Since its establishment in 1991 by the World Health Organi-
zation, the Vitamin and Mineral Nutrition Information System 
(VMNIS) remains the primary surveillance system for monito-
ring anaemia, vitamin A and iodine status in populations and 
is used to develop global and regional estimates of deficiency. 
In 2009, an external evaluation of the epidemiological aspects 
of this surveillance system and the public health informatics 
features of the database guided a VMNIS upgrade and expan-
sion. It now includes a flexible data entry platform that captu-
res more survey characteristics and methodologies on multiple 
biomarkers, and features an interactive dissemination website. 
Better quality assurance procedures for data entry and survey 
search were also established. 

The VMNIS now provides tools and resources to support 
efforts by Member States and their partners for assessing the 
vitamin and mineral nutritional status of populations. A sec-
tion on “indicators” includes compilations of current WHO 
recommendations on cut-offs for defining vitamin and mineral 
status in populations as well as their severity. These cut-offs are 
essential for identifying populations at risk of deficiency and in 
need of interventions. The “Global laboratory directory for mi-
cronutrients assessment” identifies laboratories with capacity 
to analyze biomarkers of micronutrients for large surveys. This 
directory is not exhaustive and is not intended to prescribe, 
qualify or endorse any of the included laboratories. A section 
on “monitoring and evaluation” includes resources that can be 
useful for conducting surveillance related to vitamin and mi-
neral nutrition. Examples of these tools are the eCatalogue of 
indicators for micronutrient programmes and manuals for mi-
cronutrient surveillance. The VMNIS is now available in the six 
WHO languages. 

Key words: Surveillance, micronutrient, information sys-
tem.
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NUTRITION SURVEY TOOLKIT AND 2ND EDITION 
OF THE MICRONUTRIENT SURVEY MANUAL TO 
IMPROVE THE DESIGN AND QUALITY OF MICRO-
NUTRIENT SURVEYS
K. Tripp, K. Sullivan, T.Duque
Centres for Disease Control and Prevention, Atlanta, 
Georgia, USA

Key words: Survey, micronutrients, toolkit, manual Perio-
dic cross-sectional surveys of the vitamin and mineral status 
and coverage of interventions within the population are an 
important component of micronutrient programs. Carrying 
out such surveys can be enhanced by the availability of tools 
and materials for planning, organizing, training, implemen-
ting, and reporting of results. The U.S. Centers for Disease 
Control and Prevention (CDC) developed a nutrition survey 
toolkit, containing resources that can be used in micronutrient 
surveys. This toolkit is available online and for download at 
www.micronutrient.org/nutritiontoolkit. It was developed to 
provide a publicly accessible compilation of qualitative and 
quantitative survey tools such as sample size calculators, lists 
of equipment and supplies, budget templates, step by step spe-
cimen collection procedures, training materials, templates of 
various data collection forms, survey report outlines. A search 
function enables the user to easily identify the tools needed for 
a specific task. This toolkit serves as a companion to a manual 
for designing and implementing micronutrient surveys. The 
manual “Indicators and Methods for Cross-Sectional Surveys 
of Vitamin and Mineral Status of Populations”, was developed 
by the CDC, Micronutrient Initiative, World Health Organiza-
tion and UNICEF. The manual provides practical information 
on how to plan and execute a cross-sectional survey and com-
prehensive help on all steps of survey implementation, inclu-
ding working with stakeholders, survey planning, calculating 
sample sizes, selecting indicators, and analysing survey data. 
The 2nd edition has been revised and expanded and includes 
new sections on the assessment of zinc and folate status. The 
toolkit and manual are based on field experience, expert group 
discussions, documents from various organizations, and jour-
nal articles relevant to the assessment of vitamin and mineral 
status in populations. Together, they can help survey managers 
improve the validity and efficiency of cross-sectional surveys of 
vitamin and mineral deficiency.

Key words: Nutrition surveys, micronutrients, minerals, 
vitamins.

CONTINUOUS HOUSEHOLD SURVEYS TO PRODU-
CE HIGH QUALITY, LOW COST, AND TIMELY NU-
TRITION SURVEILLANCE DATA
M. Jefferds, R. Flores-Ayala
International Micronutrient Malnutrition Preven-
tion and Control Program, US Centers for Disease 
Control and Prevention, Atlanta, Georgia, USA

Monitoring and evaluation systems are needed to effectively 
implement programs. Some countries collect nationally repre-
sentative, high quality data on priority nutrition indicators 
through large-scale periodic surveys, such as Demographic 
and Health Surveys (DHS) or Multiple Indicator Cluster Sur-
veys (MICS). These surveys are important for the breadth and 
quality of the information produced, but are expensive and do 
not provide timely information related to program processes 
and outcomes. Ministry of Health management information 
systems are an important source of information, but generally 
are unable to provide the extent of information found in hou-
sehold surveys, and may have limitations related to data quality 
or representativeness. 

Continuous household surveys as a surveillance system 
method can provide representative, high quality, and timely 
process and impact data for nutrition programs. The design of 
the system includes continuous cross-sectional household sur-
veys used to develop annual nationally representative estima-
tes. Depending on the needs of the country, the data can be re-
presentative of other geographic areas or include non-nutrition 
components. Ideally the system is institutionalized within the 
government agency, which may lower costs. Data collection is 
carried out by a small and highly trained team that works part-
time every month collecting data in the field. 

A government laboratory manages the biological data, as 
needed, and the epidemiology or statistical unit carries out 
data management, analysis and report publication. These roles 
are built into the work plans of government staff and result in a 
continual and stable level of work for these employees. 

With annually representative data, the system provides ti-
mely access to key nutrition indicators. CDC and partners have 
supported the development of these types of nutrition survei-
llance systems in Nicaragua, Guatemala, and Uganda, and the 
presentation will describe these experiences and lessons lear-
ned. 

Key words: Surveillance, continuous household surveys, 
indicators.
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PS5-61 Micronutrient Fortification. Science and 
Strategies for Public Health Improvement in Asia
MICRONUTRIENTS AND FOOD FORTIFICATION – 
STRATEGIC AND PRACTICAL ISSUES
G. Smith
ILSI Southeast Asia Region

We have just celebrated the 100th anniversary of the “disco-
very” of vitamins (Funk, 1912) and tremendous progress has 
been made in understanding the consequences of vitamin and 
mineral deficiencies and in addressing the issues. Fortification 
of food with micronutrients has proved a useful approach to 
reduce inadequate intakes over large populations. Neverthe-
less, implementation has often been slow and issues remain. 
The iodization of salt to prevent iodine deficiency has been 
a good example. As recently as 1990, only a few countries in 
Europe, plus Australia, Canada and the USA were completely 
iodine sufficient. A global program to iodize salt has resulted 
in a dramatic reduction in iodine deficiency. However, some 
countries in Asia are still not iodizing salt. 

Although fortification is simple in principle, several prac-
tical and strategic issues often receive insufficient attention to 
achieve effective results. Actual levels of deficiency are often 
not well established for a given country. Intake data of foods 
to be fortified may not be adequate to assess the risk of excess 
nutrient consumption or sufficiency of the nutrients for each 
age group. There must be effective interaction between the 
public health, academic and industry sectors to address the 
various concerns. Fortification needs to be placed within the 
framework of all strategies to address micronutrient deficien-
cies, including dietary diversification, biofortification, supple-
mentation and education. Careful implementation and conti-
nuous monitoring of results are important aspects. Additional 
complications include variation of intake and requirements, 
dietary inhibitors of bioavailability, increased requirements in 
pregnancy, special requirements for children and cost consi-
derations. 

Both mandatory and voluntary fortification policies are in 
effect globally, together covering most countries in the world. 
The advantages and disadvantages of these approaches will be 
reviewed and contrasted. Risk-benefit concepts may need to be 
incorporated in strategic plans.

Key words: Biofortification, food fortification, micronu-
trients.

GAIN’s GLOBAL STRATEGY ON FOOD FORTI-
FICATION TO IMPROVE PUBLIC HEALTH - ASIA 
HIGHLIGHTS 
R. Moench-Pfanner1, A. Laillou2

1Global Alliance for Improved Nutrition, Singapore 
2Program Delivery, Global Alliance for Improved 
Nutrition

Despite the economic growth and the reduction of certain 
micronutrient deficiencies (Iron, vitamin A) in the region, some 
micronutrients such as zinc, vitamin D and folate for example 
are still a concern. In addition, significant parts of the popula-
tion are at the borderline of developing micronutrient deficien-
cies (for example in Vietnam, over 25% of children and women 
had a ferritin concentration <30µg/l that indicates low iron sto-
res, and more than half of children had a marginal or deficient 
vitamin A status); therefore preventive strategies need to be im-
plemented. This is even more important since during moments 
of economic crisis, populations with lower purchasing power 
consume, as widely documented, mainly staple foods, and hen-
ce, these foods need to provide a critical amount of micronu-
trients to prevent large population segments from developing 
or worsening their micronutrient status. In Indonesia, a recent 
study showed that in TTS only 25% of households could afford 
meeting nutrient requirements. The potential contribution of 
large-scale fortification of staple foods and condiments toward 
filling the micronutrient intake gap cannot be ignored. 

The benefits of fortifying staple foods and certain condi-
ments are based on the fact that those foods are commonly and 
widely eaten by most of the population. A recent consumption 
data from Vietnam showed that rice, flavoring powders, fish/
soya sauces and vegetable oil were consumed daily in signifi-
cant amounts by over 65% of the women and 40% of the young 
children (6-59 months), making those foods suitable vehicles 
for fortification. For example, fortifying vegetable oil on a large-
scale in Malaysia and Indonesia can reach millions of people 
globally (as they are the global leaders in vegetable oil export). 
Knowing that the UL cannot be approached, vegetable oil for-
tification with vitamin A and D has the potential to become a 
global public health intervention strategy. In addition, to ensure 
adequate fortification, it is essential to develop tools which eva-
luate micronutrient concentrations. GAIN has assessed with its 
partner’s rapid test kits for different food vehicles and they offer 
a viable solution for field monitoring. 

In summary, the Global Alliance for Improved Nutrition 
(GAIN), is implementing several food fortification programs in 
the Asia region that are attempted to be rolled out at large scale 
and nation-wide but also pilot studies towards fortification of 
rice. Through our GAIN premix facility we were able to reduce 
the cost of fortification without jeopardizing the quality of the 
micronutrient. In Indonesia, this consolidated procurement ap-
proach has allowed a 14% decrease of the unit price of vitamin A.

Key words: Fortification, rice, vitamin A, vitamin D.
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IRON-FORTIFIED SOY SAUCE IN CHINA – AN AS-
SESSMENT OF 10 YEARS OF POLICY AND BUSI-
NESS DEVELOPMENT 
J. Huo1, J. Sun1, J. Chen2

1Institute of Nutrition and Food Safety, Chinese 
Centre for Disease Control and Prevention, Beijing 
China 
2ILSI Focal Point China, Beijing, China

Iron deficiency (ID) and ID anemia (IDA) remains to be 
one of the major malnutrition issues in China. Iron-fortified 
soy sauce was identified as one of the key measures in contro-
lling ID and IDA in China, because soy sauce is widely used in 
China. NaFeEDTA was selected as the fortificant, because of its 
high biaoavailability (more than twice as ferrous sulphate in hu-
mans) and stability, and also no effects on the organoleptic cha-
racteristics of soy sauce. Therapeutic studies in anemic school 
children showed full recovery of blood hemoglobin to normal 
level after 3-month intervention used 5 mg Fe (as NaFeEDTA) 
in 5 ml of soy sauce per day. In a 18- month population-based 
double blind controlled intervention trial, iron-fortified soy 
sauce group (2-4 mg additional Fe per day) showed significant 
reduction of IDA prevalence than the control group in all age 
and gender groups. Based on the research achievements and re-
gulatory approval, two phases of GAIN projects on the volun-
tary application of NaFeEDTA fortified soy sauce in the control 
of IDA in China were carried out. In the first phase, more than 
20 soy sauce companies joined the project as designated iron 
fortified soy sauce producers. The application was launched in 
7 provinces in a government supported “two wheels turning 
at same time” model, i.e. local public health professionals as 
one wheel and soy sauce producers as another wheel. All types 
of health education activities were conducted in collaboration 
with mass Within 3 years, 50 millions of residents regularly 
use iron fortified soy sauce and an average of 30% reduction 
of anemia rate were seen at the sentinel sites. The second phase 
started in 2010 is aiming at developing effective scaling up bu-
siness model in selected provinces. The project is challenged by 
how to convince consumers to use fortified soy sauce regularly 
through proper public health education. 

Key words: Iron fortification, soy sauce, iron deficiency, 
anemia.

IRON-FORTIFIED FISH SAUCE: EVALUATING AND 
ADOPTING A SUCCESSFUL MODEL IN VIETNAM
T. Pham Van, H. Le Thi
National Institute of Nutrition, Hanoi, Vietnam

Iron deficiency and iron deficiency anemia remains one 
of the biggest problems in Vietnam. Iron-fortified fish sauce 
(IFFS) was identified as one of the strategiesin controlling ID 
and IDA, because fish sauce is a condiment and widely used by 
more than 80 percent of the population. NaFeEDTA was selec-
ted as the fortificant, because of its high bioavailability (more 
than twice as ferrous sulphate in humans), stability and also 
acceptability by consumers. The Efficacy study in anemic wor-
king women showed significant improvement of blood hemog-
lobin and serum feritin after a 6-month intervention using 10 
mg Fe (as NaFeEDTA) in 10 ml of fish sauceserved with a meal 
based on noodles or rice every day and 6 d/wk. In an Effective-
ness study, an 18- month population-based double blind con-
trolled intervention trial, the iron-fortified fish sauce group (11 
villages) showed significant reduction of IDA prevalence than 
the control group (10 villages) in women of reproductive age. 

Based on the research achievements and support from 
GAIN, projects on the voluntary application of NaFeEDTA 
fortified fish sauce (4mg iron as NaFeEDTA per 10ml fish sau-
ce) in the control of IDA in Vietnam were carried out. In this 
phase, more than 10 soy sauce companies joined the project as 
designated iron-fortified fish sauce producers. The application 
was launched in 16 provinces, with local public health profes-
sionals and fish sauce producers working together to provides 
the iron-fortified fish sauce to consumers in the provinces. All 
types of health education activities were conducted in collabo-
ration with mass media. District and commune health officers 
play an important role in communication and education to 
change the behavior of consumers. Within 6 months, preva-
lence of residents regularly using iron-fortified fish sauce in-
creased significantly as compared with the beginning and in 
women aged 20-49 years, with 60 percent coverage of IFFS, 
the prevalence of anemia significantly reduced on average by 
30 percent at the sentinel sites. Improvement in hemoglobin 
and anemia rates was not significantly different between the 2 
groups of women aged 20-35 years and 36-49 years, and bet-
ween the two groups of workers and farmer women.This phase, 
started in 2008, was aiming at developing an effective business 
model in selected provinces. The project is very challenging be-
cause we should convince consumers to use iron-fortified fish 
sauce regularly through proper public health education. 

Key words: NaFeEDTA, iron fortification,fish sauce, Viet-
nam.
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CAMBODIA IRON-FORTIFIED FISH SAUCE: PRO-
GRESS & DEVELOPMENT
T. Chan
Reproductive and Child Health Alliance (RACHA), 
Cambodia

High prevalence of Iron Deficiency Anemia among chil-
dren and women is a major public health issue in Cambodia. In 
response to this, the Reproductive and Child Health Alliance 
(RACHA) funded by USAID, in collaboration with GTZ and 
International Life Science Institute (ILSI) Japan has under-
taken a four-year product incubation of iron fortification of 
fish sauce and soy sauce (IFFS/SS) including efficacy study and 
market trial in selected areas. Results showed that consump-
tion of IFFS significantly reduced anemia and improved iron 
status among anemic people. 

RACHA in collaboration with the National Sub-committee 
for Food Fortification implemented the IFFS/SS and Vitamin A 
Fortification of Vegetable Oil Project in Cambodia, supported 
by Global Alliance for Improved Nutrition (GAIN), ILSI and 
USAID. This project is now being scaled up nationwide both 
in rural and urban areas, aiming at reducing the prevalence of 
anemia and vitamin A deficiencies by 30 percent and fortifying 
at least 42,000 MT/year of FS and SS, and 32,000 MT/year of 
vegetable oil. RACHA had a long process of influencing gover-
nment policy and regulation on iron fortification. In 2012, the 
Proclamation (Prakas) for the official label/logo to be used for 
iron-fortified fish sauce and soy sauce products nationwide, 
and the Prakas for production and consumption of IFFS/SS 
were approved by the Senior Minister of Planning and Chair-
man of the National Council for Nutrition (NCC). 

The social marketing strategy and advocacy plan have been 
finalized and implemented; the IEC materials for local and na-
tional campaign were reviewed; and a TV Spot on advantages 
of IFFS/SS as part of the education campaign has been broad-
casted. Recently, a National Workshop on this fortification pro-
ject has been convened, as multi-sector collaboration is vital 
to the success of this new project in addressing anemia in the 
country. 

Key words: Iron fortification, fish sauce, iron deficiency, 
anemia.

IRON FORTIFIED RICE - LESSONS LEARNT, OP-
PORTUNITIES AND CHALLENGES
M V. Capanzana, I. Angeles-Agdeppa, E. Saises
Food and Nutrition Research Institute, Taguig City, 
Philippines

Background and objectives: With the persistent high rate 
of iron deficiency anemia (IDA), the Philippine government 
had passed the Food Fortification Law in 2000 which stipu-

lates the mandatory fortification of staples like rice with iron. 
This presentation aims to share experiences on iron rice for-
tification, technology generation and product development, 
barriers, challenges encountered and opportunities for imple-
mentation. 

Methods: A document review from previous FNRI publica-
tions and current government and private sector programs was 
done to gather inputs on iron-fortified rice. The effects of forti-
fication both in efficacy and effectiveness trials were extracted 
from the reports and the documented challenges and barriers 
of implementation and identified opportunities on how the 
program could best be implemented were evaluated. 

Results: Evidences showed that the iron premix rice (IPR) 
fortified with micronized dispersible ferric pyrophosphate 
(MDFP) using extrusion technology has a stable colour, mois-
ture, and iron contents during the 10 months storage period. 
Efficacy trial among school-aged children revealed significant 
decline in anemia rate from 100% to 33%. Small-scale and 
large-scale market trial revealed also a significant decline in 
anemia rate among consumers. Acceptability test revealed that 
the iron fortified rice (IFR) was rated as “like moderately” to 
“like very much”. A local ordinance to sell iron-fortified rice 
and intensive social marketing activities resulted to increased 
knowledge and improved practice encouraged families to buy 
iron-fortified rice. Reluctance of rice dealers to sell IFR and 
product adulteration were among the challenges. 

Conclusion: Strong political support and intensive social 
marketing activities are crucial in commercializing IFR. Kee-
ping the cost affordable and maintaining the commitments of 
partners from the government and private sectors were the key 
factors for providing a continuous supply of iron-fortified rice. 

Key words: Iron, rice, fortification.

RICE FORTIFIED WITH VITAMINS AND MINERALS 
USING EXTRUSION TECHNOLOGIES IS HIGHLY 
ACCEPTABLE IN VIETNAM AND CAMBODIA
L T. Hop1, T K. Van1, K. Burja2, T T. Nga1, K. Kong2, J. Ber-
ger3, M. Gardner4, M A. Dijkhuizen5, L D. Tuyen1, F. Wie-
ringa3

1National Institute of Nutrition, Ministry of Health, 
Hanoi, Vietnam 
2World Food Program, Cambodia 
3UMR-204 NutriPass Prevention of Malnutrition, Ins-
titut de Recherche pour le Développement, France 
4PATH Cambodia 
5Department of Human Nutrition, Copenhagen 
University, Denmark

Background and objectives: Rice fortified with micronu-
trients has the potential to improve the daily intake of micro-
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nutrients in populations which are at a high risk for micronu-
trient deficiency. However, rice fortified with micronutrients 
has to be acceptable in terms of organoleptic qualities before 
introduction can be considered. Few data exist on the accepta-
bility of fortified rice in SE Asia. This study aimed to assess the 
acceptability of 2 types of fortified rice (cold and hot extruded) 
in Vietnam and Cambodia, 2 large rice consuming countries 
in SE Asia. 

Methods: Sensory testing in Vietnamese women of repro-
ductive age (n=430) and in adults (n=200) and schoolchildren 
(n=600) in Cambodia. In addition, consumption patterns 
in Cambodian school children (n=1700) were followed for 1 
month. 

Results. Most adults (>70%) corrected identified the forti-
fied rice on taste and smell out of a choice of 3 (P<0.01). Forti-
fied rice was found to be highly acceptable in both countries. In 
Cambodia, school children consuming fortified rice had hig-
her intake than when consuming normal rice (P<0.05). 

Conclusion: This study shows that fortified rice is highly 
acceptable in SE Asia, and holds great promise to improve the 
micronutrient status of vulnerable groups. 

Key words: Fortified rice, acceptability, organoleptic qua-
lities.

PS5-69 Evaluation of food fortification and bio-
fortification interventions in developing coun-
tries using stable isotopes
EFFICACY OF VITAMIN A IN FORTIFIED EXTRU-
DED RICE IN SCHOOL CHILDREN IN SOUTHERN 
THAILAND
E. Wasantwisut1, S. Pinkaew2, S. Tanumihardjo3, R. 
Wegmuller4, P. Winichagoon1, R. Hurrell4

1Institute of Nutrition, Mahidol University, Salaya, 
Thailand 
2Dept. Food Science and Nutrition, Prince of Son-
gkla University,Pattani campus,Thailand 
3Department of Nutritional Sciences, University of 
Wisconsin-Madison, Madison, USA 
4Laboratory for Human Nutrition, Institute of Food, 
Nutrition and Health, ETH Zurich, Switzerland

Rice is widely consumed in Asia and is a promising vehicle 
for food fortification to prevent vitamin A (VA) deficiency in 
at-risk populations. Artificial rice grains were triple fortified 
with VA, zinc and iron using hot extrusion technology and the 
product showed good vitamin A stability. The aim of the study 
was to evaluate the impact of this multi-fortified rice to impro-
ve vitamin A status in school children in Southern Thailand. 
VA pool size was determined by paired stable isotope dilution 
technique with labeled 13C2-retinyl acetate at the beginning 

and end of 2 month feeding period. Fifty school children with 
serum retinol concentration > 0.7 µmol/L were randomized to 
receive either triple fortified rice (n = 25) or natural rice (n = 
25) for 2 months served as the daily school meal. The forti-
fied rice (mixed with natural rice at a ratio of 1:50) provided 
an additional 890 μg VA/d for 5 d/wk. Total body reserves of 
vitamin A (TBR of VA) increased significantly (p<0.05) in the 
intervention group after 2 months feeding. The control group 
showed no change in the TBR of VA. In conclusion, VA fortifi-
cation of rice using hot extrusion is efficacious to improve VA 
status in at-risk populations. 

Key words: Vitamin A fortification, rice, vitamin A status, 
vitamin A liver stores, stable isotopes.

VITAMIN A INTAKE IN BREASTFED BABIES FROM 
MOTHERS CONSUMING DAILY VITAMIN A FORTI-
FIED OIL DURING SIX MONTHS
A. El Hamdouchi1, K. Ekari1, N. Mokhtar1, E. Rjimati2, N. 
El haloui1, H. Aguenaou1

1Joint Unit of Diet and Nutrition, CNESTEN-Ibn Tofail 
University, URAC39, Rabat, Morocco 
2Ministry of Health, Rabat, Morocco

Background and objectives: To evaluate the impact of daily 
consumption of vitamin A fortified oil on vitamin A status in 
milk and serum in lactating women during 6 months post-par-
tum. Study design: it’s a longitudinal randomized controlled 
and double blinded trial. 

Methods: mother-infant pairs were recruited at 2-3 weeks 
post-partum, from a local hospital in Morocco. Baseline data 
were taken from the mothers and their babies. Women were 
split into two groups and were all supplemented with a cap-
sule of vitamin A dose and received each week, a supply of vit 
A Fortified soya Oil for the test group (FO) and None Forti-
fied soya Oil for the control group (NFO). Blood samples were 
taken at baseline, 3 months and 6 months while human milk 
samples were taken each month. Human milk retinol and re-
tinol in serum concentrations were measured by HPLC. The 
quantity of human milk intake was also determined in a sub-
group of 32 mothers using the deuterium technique dose to 
the mother. 

Results: At 6 month, the mean of serum retinol rises in 
both groups and the difference was highly significant in the 
FO group (p<0, 0001). Between 4 and 6 months, there was a 
decline in mean human milk vitamin A concentrations under 
1.05µmol/L in NFO group. However the increase observed 
in the FO group was maintained above 1.05 µmol/l, even at 6 
months post-partum (p<0.0001). For the human milk intake 
assessed by the deuterium technique, the results show a decline 
in breastfeeding practices of babies from 33.3 % at 3 months to 
13.3% at six months 
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Conclusion: Supplementation and fortification seems to be 
more effective for maintaining a significant level of vitamin A 
in human milk; 2-For successful programs, the promotion of 
breastfeeding practices is necessary. 

Key words: Lactating women, vitamin A supplementation, 
fortified oil, breastfeeding, deuterium technique.

USE OF DEUTERATED RETINOL DILUTION TECH-
NIQUE TO ASSESS TOTAL BODY VITAMIN A STO-
RES IN MEXICAN PRESCHOOLERS CONSUMING 
VITAMIN A FORTIFIED MILK
H. Astiazarán-García1, V. Lopez-Teros1,2, L. Quihui-Co-
ta1, J. Esparza-Romero1, M E. Valencia2,1, M H. Green3, 
G. Tang4, M I. Grijalva-Haro1, R O. Mendez-Estrada1, B I. 
Pacheco-Moreno1, O. Tortoledo-Ortiz1

1Centro de Investigacion en Alimentacion y Desa-
rrollo (Ciad), Mexico 
2Universidad de Sonora, Mexico 
3Pennsylvania State University, USA 
4Tufts University, USA

In Mexico, as in many other developing countries Vitamin A 
deficiency (VAD) continues to be a major nutritional problem. 
Among Mexican preschoolers, milk is a well-accepted vehicle 
and thus can be used for the administration of micronutrients 
(vitamin A [VA]). The aim of the study was to investigate the 
efficacy of daily intake of 250 mL of VA-fortified milk (0.68 
µmol/d) for 3 months on total body-VA stores, in marginally 
VA deficient preschool children (serum retinol concentration 
>0.35 and <1.05 µmol/L), who did not receive food assistan-
ce. The study design was a randomized clinical controlled trial. 
Twenty-seven marginally VAD preschoolers, were randomly 
assigned based on screening outcome variables to either the in-
tervention (n=14) or control group (n=13). The study protocol 
was completed by all children in the control group and 11 pres-
choolers from the intervention group (79%). Deuterated reti-
nol dilution (DRD) technique was used to estimate total body 
VA (TBVA) pool size before and after the intervention. After 
3 months of fortified milk intake, median changes in serum 
retinol concentration for the intervention and control group 
were 0.13 nmol/L vs. -0.21 nmol/L, respectively (P=0.009); me-
dian changes in TBVA stores were 0.06 mmol vs. 0.01 mmol, 
respectively (P=0.006) and estimated median changes in liver 
VA concentration were 0.09 nmol/g vs. 0.01 nmol/g (P=0.002), 
respectively. The daily intake of vitamin A-fortified milk sig-
nificantly increased total body VA stores, liver VA stores and 
serum retinol concentration, additionally milk was well accep-
ted among preschoolers, indicating that it may be an effective 
means to fight VAD in young Mexican children. Special thanks 
to Liconsa for providing the micronutrient fortified powdered 

milk for this study and the International Atomic Energy Agen-
cy for the funding provided (contract no. 15198). Full study 
information available at: J Nutr 2013;143:221-6 

Key words: Vitamin A, isotopes, milk.

MULTIPLE MEAL STUDIES TO EVALUATE HUMAN 
IRON ABSORPTION FROM TYPICAL RWANDAN 
MEALS BASED ON BEANS
J B. Gahutu1, I. Egli2, N. Petry2, E. Boy3, R. Hurrell2

1Department of Medical Biology, Faculty of Medici-
ne, National University of Rwanda, Butare, Rwanda 
2Laboratory of Human Nutrition, Institute of Food 
Science and Nutrition, Swiss Federal Institute of 
Technology, Zurich, Switzerland 
3HarvestPlus, Washington DC, USA

Phytic acid and polyphenol compounds inhibit iron ab-
sorption, hindering food-based prevention of iron-deficiency 
anemia. Multiple meal studies reflect long term iron bioavai-
lability more closely than single meal studies. Three multiple 
meal iron absorption studies were carried out with extrinsica-
lly labeled common beans fed with rice and potatoes in Rwan-
dese women (20 per study). Iron absorption was measured as 
erythrocyte incorporation of stable iron isotopes. Study 1 com-
paring iron absorption from high and low polyphenol beans, 
similar in phytic acid and iron, did not show any significant di-
fference (p>0.05) in mean fractional iron absorption from high 
polyphenol beans (7.0%) and low polyphenol beans (7.4%). 
Study 2 compared iron absorption from high and regular iron 
beans (9.1 or 5.2 mg Fe/100 g bean) with similar polyphenol 
levels and phytic acid: iron molar ratio. Mean fractional iron 
absorption from the high iron beans (3.8%) was 40% lower 
(P<0.001) than from the regular iron beans (6.3%) resulting in 
equal amounts of iron absorbed (p>0.05). Study 3 investiga-
ted phytic acid influence. The mean fractional iron absorption 
from the control bean meal with native phytic acid concentra-
tion was significantly higher than from the biofortified bean 
meal with native phytic acid concentration (P< 0.001) leading 
to only a marginally higher amount of iron absorbed per test 
meal from the biofortified beans (66 µg (19%); P<0.05). Partici-
pants absorbed 37% more iron from the biofortified beans than 
from the control beans after partial dephytinization (P<0.005) 
and 51% more iron after dephytinization to low phytic acid 
(P<0.0001). In conclusion, in multiple meals phytic acid limi-
ted iron bioavailability from biofortified beans in marginally 
iron deficient female subjects. In the presence of high phytate, 
polyphenols did not exert any further inhibition. 

Acknowledgements:The studies were supported by Har-
vestPlus/CIAT and the International Atomic Energy Agency.

Key words: Beans, iron absorption, polyphenols, phytate.
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NPS1-6 PREVIEW Project
THE ROLE OF DIET IN THE PREVENTION OF TYPE-
2 DIABETES (STATE-OF-THE ART)
J. Brand-Miller
University of Sydney, Sydney, Australia

Three well-designed long term studies (the Diabetes Pre-
vention Program, the Finnish Diabetes Prevention Study and 
the Chinese Da Qing study) reached the same conclusion: a 
low fat, high fibrediet and exercise intervention is highly effec-
tive in delaying or preventing the transition from impaired 
glucose tolerance to diabetes. Thecriticalelementin each study 
was achievement of weight loss (5-7% of body weight) followed 
by prevention of weight re-gain. It cantherefore be argued that 
sustained weight loss and weight loss maintenance is the key to 
diabetes prevention, rather than a specific diet composition.In 
recent years, alternate dietary approaches, including high pro-
tein, low glycaemic index, and Mediterranean-style diets, have 
produced faster weight loss and better weight lossmaintenan-
ce than traditional low-fat, high-carbohydrate diets. Indeed, 
the Diogenes study found that official dietary recommenda-
tions (low fat, high fibre) were associated with greater weight 
re-gainwhile a combination of a high protein and low GI diet 
prevented weight re-gain over 26 weeks. These alternate diets-
may be effective because they are more filling but also because 
they reduce postprandial glycaemia and insulinaemia, and thus 
the burden on the beta-cell. Some food patterns and specific 
foods (rice, white bread, soft drinks) characterised by hyper-
glycaemia are alsoassociated with higher risk of adiposity and/
or type 2 diabetes. The recent rise in gestational diabetes and 
type 2 diabetes in the young may be traced to food patterns 
that exaggerate postprandial glycaemia and insulinaemia supe-
rimposed on the physiological insulin resistance of pregnancy 
and puberty. It is likely that there are more efficient waysthan 
just a low fat, high fibre diet to prevent diabetes in predisposed 
individuals. 

Key words: Diabetes, diet, carbohydrate, glycemic index, 
protein.

PHYSICAL ACTIVITY AND THE PREVENTION OF 
DIABETES: PREVIEWING THE EVIDENCE
G. Stratton
A-STEM Research Centre, College of Engineering, 
Swansea University, Swansea, UK

Regular physical activity has a range of psychological and 
physiological benefits. Whilst improvements in glucose con-
trol in diabetes and overweight are well reported, the relative 
benefits of different exercise training interventions on glucose 
control are less clear. In addition the effect of physical activity 
on the psychological health in has further uncertainties. It is 
possible that the degree of compliance to physical activity pro-
grammes interacts with intensity and duration. Therefore effec-
tive behavioural approaches to maintaining a sufficient level of 
physical activity are key to successful delivery of programmes. 
Consequently the construction and delivery of physical activity 
programmes and their effect on health are critical factors in 
the prevention of diabetes and the management of overweight. 
Thus the objective of this presentation will be to outline the cu-
rrent literature and guidance on the effects of physical activity 
programmes on the prevention of diabetes and maintenance of 
healthy weight.

Key words: Diabetes, physical activity, body weight.
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PREVIEW: PREVENTION OF DIABETES THROUGH 
LIFESTYLE INTERVENTION AND POPULATION 
STUDIES IN EUROPE AND AROUND THE WORLD
A. Raben1, M. Fogelholm2, E. Feskens3, M. Westerterp-
Plantenga4, W. Schlicht5, J. Brand-Miller6

1Department of Nutrition, Exercise and Sports, Fa-
culty of SCIENCE, University of Copenhagen, 
2Department of Food and Environmental Science, 
Division of Nutrition, University of Helsinki, Helsinki, 
Finland 
3Division of Human Nutrition, Wageningen Univer-
sity, The Netherlands 
4Faculty of Health, Medicine and Life Science, De-
partment of Human Biology, Maastricht University, 
The Netherlands 
5Department of Sport and Exercise Science, Divi-
sion I: Exercise and Health Science. University of 
Stuttgart, Stuttgart, Germany 
6Boden Institute of Obesity, Nutrition, Exercise & 
Eating Disorders, University of Sydney, Sydney, 
Australia

Background and objectives: PREVIEW is a new 5-y EU 
project (2013-2017) under the FP7, KBBE programme. The 
primary goal is to identify the most efficient lifestyle pattern 
for the prevention of type-2 diabetes in a population of pre-
diabetic overweight or obese individuals. 

Methods: The project comprises two distinct lines of evi-
dence, both embracing European and overseas countries: 

1) A multicentre, clinical randomized intervention trial (3 
years) with a total of 2,500 pre-diabetic participants, inclu-
ding children, adolescents, adults and elderly. The impact of a 
high-protein, low-glycemic index diet vs. the officially recom-
mended diet in combination with moderate or high intensity 
physical activity on the incidence of type-2 diabetes will be in-
vestigated. The trial will be performed in 8 countries. 

2) Large population studies using data from all age groups 
in European and overseas countries (estimated persons inclu-
ded = 170,000). Modelling strategies will be used. Focus in 
both lines of evidence will be on specific diet(protein vs. car-
bohydrates, glycaemic index) and intensity of physical activity, 
their interaction with the lifestyle factors: habitual stress and 
sleeping pattern as well as behavioural, environmental, cultu-
ral, and socioeconomic variables. 

Partners: PREVIEW includes 12 European and 3 overseas 
partners. 

From Europe: Raben, University of Copenhagen (DK), 
Project Coordinator; Fogelholm, University of Helsinki (FI); 
Feskens, Wageningen University (NL); Westerterp-Plantenga, 
Maastricht University (NL); Macdonald, University of Not-
tingham UK); Martinez, University of Navarra (ES); Handjiev, 
Medical University Sofia (BU); Stratton, Swansea University 

(UK); Schlicht, University of Stuttgart (DE); Meyers Madhus 
(DK); Lam, NetUnion (CH); Sundvall, National Institute for 
Health and Welfare (FI); From overseas countries: Brand-Mi-
ller, University of Sydney (AUS); Poppitt, University of Auckla-
nd (NZ); Tremblay, Laval University (CAN). 

Acknowledgements: The research described here receives 
funding from the European Union Seventh Framework Pro-
gramme (FP7/2007-2013) under grant agreement no. 312057. 

Key words: Prevention, type-2 diabetes, diet, physical acti-
vity, lifestyle-intervention.

THE PREVIEW-INTERVENTION TRIAL: DESIGN 
AND METHODS
M. Fogelholm1, T M. Larsen2, M. Westerterp-Plantenga3, 
I. Macdonald4, J A. Martínez5, S. Handjiev6, J. Brand-Mi-
ller7, S. Poppitt8, W. Schlicht9, G. Stratton10, J. Sundvall11, 
A. Raben2

1Department of Food and Environmental Sciences, 
University of Helsinki, Helsinki, Finland 
2Department of Nutrition, Exercise and Sports, 
Faculty of SCIENCE, University of Copenhagen, 
Copenhagen, Denmark 
3Faculty of Health, Medicine and Life Science, De-
partment of Human Biology, Maastricht University, 
The Netherlands 
4School of Biomedical Sciences, University of Not-
tingham Medical School, Nottingham, UK 
5Department of Nutrition, Food Science, Physiology 
and Toxicology,University of Navarra, Pamplona, 
Spain 
6Department of pharmacology and toxicology, 
Medical University Sofia,Sofia, Bulgaria 
7Boden Institute of Obesity, Nutrition, Exercise & 
Eating Disorders, University of Sydney, Sydney, 
Australia 
8The Human Nutrition Unit, University of Auckland, 
Auckland, New Zealand 
9Department of Sport and Exercise Science, Divi-
sion I: Exercise and Health Science, University of 
Stuttgart, Stuttgart, Germany 
10College of Engineering, Swansea University, 
Swansea,UK 
11National Institute for Health and Welfare, Helsinki, 
Finland

The aim of the PREVIEW-intervention trial is to determine 
the preventative impact of a high-protein and low-GI diet in 
combination with moderate or high intensity physical activity 
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on the incidence of Type 2 diabetes (T2D) in pre-diabetic indi-
viduals. The trial will be performed in 6 EU countries (Bulga-
ria, Denmark, Finland, Spain, Netherlands, United Kingdom), 
Australia, and New Zealand. A total of 2,500 pre-diabetic 
overweight or obese participants (200 children and adoles-
cents, aged 10—18 y, 800 younger adults, aged 25—45 y, and 
1500 older adults, aged 55—70 y) are to be recruited. Adult 
participants are first treated by a low-calorie diet (LCD) for 8 
weeks, with the aim of reaching >8% weight reduction. Chil-
dren and adolescents are treated separately with a conventional 
weight-reduction diet, without a specific target for weight loss. 
If >8% weight reduction is achieved (adults only), participants 
are randomized into two diet intervention groups and two 
exercise intervention groups, for a total of 148 weeks. The two 
interventions diets are: Moderate-protein: protein intake 15% 
of total energy intake (E%), carbohydrates 55 E%, glycaemic 
index (GI) >56; High-protein: protein 25 E%, carbohydrates 45 
E%, GI <50. Both diets are 30 E% fat, and will incorporate only 
healthy food items. The two exercise interventions are: Mode-
rate intensity: 60—75% of maximal heart rate; High intensi-
ty: 76—90%. This life style intervention is based on behaviour 
change theories and techniques. Participants are supervised in 
groups with meeting frequency declining throughout the study. 

The primary endpoint is the incidence of type-2 diabetes 
over 3 years according to diet (high-protein/low-GI versus 
moderate-protein/medium-GI), adjusted for physical activity. 
Stress, sleep, and different socio-ecological and behavioural 
factors will also be assessed. The research described here recei-
ves funding from the FP7/2007-2013 programme under grant 
agreement no. 312057. 

Key words: Complex Intervention, physical activity, pro-
tein, GI, Type 2 diabete.

THE PREVIEW-POPULATION STUDIES: DESIGN 
AND METHODS
E. Feskens1, D. Sluik1, M. Fogelholm2, J. Brand-Miller3, S. 
Poppitt4, A.Tremblay5, A.Raben6

1Division of Human Nutrition, Wageningen Univer-
sity, Wageningen, The Netherlands 
2Department of Food and Environmental Sciences, 
University of Helsinki, Helsinki, Finland 
3Boden Institute of Obesity, Nutrition, Exercise & 
Eating Disorders, University of Sydney, Sydney, 
Australia 
4The Human Nutrition Unit, University of Auckland, 
Auckland, New Zealand 
5Department of Kinesiology, Laval University, Qué-
bec, Canada 
6Department of Nutrition, Exercise and Sports, 
Faculty of SCIENCE, University of Copenhagen, 
Copenhagen, Denmark

The overall objective of PREVIEW population studies is to 
substantiate the findings in the intervention study with data 
from five longitudinal population studies from Europe, New 
Zealand and Canada, covering the entire lifespan. It will be 
evaluated whether protein intake, glycaemic index (GI), and 
physical activity, are predictive of diabetes and its cardiovascu-
lar consequences. This will add insight into the natural history 
of diabetes, by considering specific dietary and exercise factors. 
The following epidemiological studies will be analysed: 

1. The Netherlands: LifeLines (2006-ongoing), a three-ge-
neration population-based study in 165,000 people 4-90+y and 
NQplus (2011-ongoing), a survey in n=1,750 people 20-70y, 
repeated 3 times. 

2. Finland: Cardiovascular Risk in Young Finns Study 
(1980-2012), a survey in n=3,596 people 3-18y at baseline, re-
peated 8 times. 

3. New Zealand: NZ Adult Nutrition Survey (2008/09), a 
cross-sectional survey in n=4,721 people> 15y. 

4. Canada: Quebec Family Study (1978-2002), a 3-phase 
longitudinal study from ~500 families including ~200 families 
with one obese member. A common database of these five po-
pulation studies will be generated. Main exposure variables will 
be dietary components and physical activity. The outcome will 
be diabetes prevalence or incidence, and blood glucose para-
meters. Data-analysis will be conducted with meta-analytical 
techniques, using a random-effects model to consider hetero-
geneity among cohorts. Population attributable risks will give 
an estimate on how much of diabetes risk could theoretically 
be prevented by modifying these factors. Additionally, given 
that GI, one of the key exposures, is not routinely available in 
all food tables, a dedicated questionnaire focusing on assessing 
GI will be developed. It will be applied to the NQPlus cohort 
to gain insight into the quality of the GI results. The research 
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described here receives funding from the EU Seventh Fra-
mework Programme (FP7/2007-2013) under grant agreement 
no. 312057.

Key words: Population studies, diabetes, protein, glycaemic 
index, physical activity.

PS1-6 Diversity of physiological functions of 
amino acids and peptides
PHYSIOLOGICAL FUNCTION OF SOYBEAN PEPTI-
DES
H. Hara, S. Nakajima, T. Hira
Research Faculty of Agriculture/Hokkaido Universi-
ty, Sapporo, Japan

Soybean seed includes around 35% protein. The soybean 
protein isolate (SPI) is well known to be reduced blood cho-
lesterol levels in animals and human. The hydrophobic pep-
tides derived from SPI contributes the anti-atherogenic 
effects. Recently, we found that an internal peptide in soybean 
β-conglycinin stimulates release of cholecystokinin (CCK) and 
suppresses food intake in rats, and also suppresses hunger in 
healthy human. Cholecystokinin is a gut hormone released 
from an enteroendocrine I-cells located in the upper small in-
testinal epithelium, and stimulates exocrine pancreatic secre-
tion, reduces gastric emptying rate and induces satiety via affe-
rent vagal nerve. We showed that dietary proteins and peptides 
directly stimulate the enteroendocrine cells and release CCK 
through a G-protein coupled receptor (GPCR) with activating 
Gƒ¿q subunit. We tried to identify the responsible peptides for 
enhancement of CCK release in soybean protein, and have got 
a tridecapeptide in β-conglycinin β-subunit (β51-63). The ami-
no acid sequence of this active peptide is VRIRLLQRFNKRS, 
that is, the CCK-releasing peptide includes four arginine resi-
dues. The soybean peptide strongly stimulates CCK release in 
rats after an injection into the duodenum, and suppresses food 
intake after overnight fast. The suppression of food intake com-
pletely depends on CCK action, which confirmed by a CCK 
a-receptor blocker, devazepide. By a double blind crossover 
study in healthy individuals, a peptide preparation of soybean 
β-conglycinin hydrolyzed by pineapple-origin protease dose-
dependently (1.5-3.0 g) suppresses hunger sensation and in-
duces transient satiety in post-absorptive state with statistical 
significances compared with a whole soybean peptide prepa-
ration. Finally, we have identified a receptor for β51-63, which 
is a GPCR, calcium-sensing receptor (CaSR) expressed on the 
enteroendocrine cell line STC-1, by using a specific antagonist 
of CaSR and transfection of CaSR in HEK293 cells. 

Key words: Soybean protein, cholecystokinin, appetite sup-
pression, calcium-sensing receptor.

AMINO ACID PROFILING AND DATABASE FOR 
CLINICAL DIAGNOSIS AND PERSONALISED NU-
TRITION
Y. Noguchi, K. Nagao
Institute for Innovation, Ajinomoto Co.,Inc, Japan

Recent studies show new possibilities of using plasma amino 
acid profiles as biomarker discovery by generating diagnostic 
indices through multivariate analysis. Using a rapid and sensi-
tive LC-MS technologies enabling high-throughput amino acid 
measurement, we have constructed large scale human database 
containing medical information of more than 20,000 Japanese 
in total concerning multiple diseases (e.g. cancers, metabolic 
syndrome, hepatic diseases etc.) and their metabolic profiles. 
By variable selection and regression analysis, we have develo-
ped multivariate diagnostic indices that enable the early detec-
tion of multiple cancers and also metabolic disorders from a 
single blood draw and analysis. In addition, we have analyzed 
datasets from large database of healthy subjects by correlating 
blood amino acid profiles and physiological states to expand 
application of amino acid profile toward health and nutritional 
management, and then obtained some meaningful relations-
hips between alternation in amino acid profiles and physiolo-
gical variables. Current our data therefore indicates a potential 
use of blood amino acid profile for developing multivariate in-
dex exclusively associated with a specific physiological state so 
that single measurement of an amino acid profile could be used 
as an initial stratification for a multitude of disease and nutri-
tional states, and also subsequent personalization of nutrition 
and dietary interventions. 

Key words: Amino acid, metabolic profile, personalized 
nutrition.

DIETARY SUPPLEMENTATION WITH SPECIFIC 
AMINO ACID MIXTURES PROMOTES MITO-
CHONDRIAL BIOGENESIS: PHYSIOLOGICAL AND 
PATHOPHYSIOLOGICAL RELEVANCE IN MAM-
MALS
E. Nisoli1, G D´Antona2, G. Corsetti1, M. Ragni1, C. Ruoc-
co1, A. Fossati1, L.Tedesco1, A.Valerio1

1Department of Medical Biotechnology and Transla-
tional Medicine, University of Milan, Milan, Italy 
2Department of Molecular Medicine, University of 
Pavia, Pavia, Italy

Nutrients are major regulators of biochemistry and phy-
siology in living organisms, and subtle changes in nutrient 
composition result in genetic or epigenetic control of proces-
ses influencing healthspan and survival. Though contentious 



99Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

yet, calorie restriction (the reduced intake of calories as foods 
without malnutrition) postpones several age-related diseases, 
hence extending healthspan and lifespan in many species. 
The molecular basis of this long known phenomenon are still 
elusive, albeit evidence seem to converge on the reduction of 
mitochondria-derived oxidants through the generation of new, 
more efficient organelles (mitochondrial biogenesis) (Nisoli et 
al., Science 310: 314-317, 2005). Branched-chain amino acids 
(BCAAs) display healthy effects both in animals and humans 
(Valerio et al., Aging 3: 464-478, 2011). Notably, we reported 
that unlike other amino acid mixtures, a BCAA-enriched mix-
ture (BCAAem), promoted mitochondrial biogenesis in cultu-
red cardiomyocytes and skeletal myocytes as well as in heart 
and skeletal muscles of sedentary and trained middle-aged 
mice. This was accompanied by muscle fiber rejuvenation, 
improved locomotor activity and coordination, and extension 
of average lifespan (D´Antona et al., Cell Metab 12: 362-372, 
2010), suggesting that BCAAem acts as a CR mimetic. We then 
investigated the BCAAem effects on statin-induced muscle da-
mage in mice. Though known to be rather safe, statin use is 
associated with an elevated risk of myopathy, ranging in seve-
rity from asymptomatic increases in creatine kinase to mus-
cle weakness, aches and fatigue, up to the rare fatal rhabdom-
yolysis. We found that BCAAem prevented atorvastatin- and 
rosuvastatin-induced structural and functional deterioration 
of skeletal muscles in both wild-type and hypercolesterole-
mic mice (ApoE receptor knockout mice on a high-fat diet). 
Statin prescription is expected to grow alongside the aging of 
population. Dietary supplementation with specific amino acid 
mixtures may be an effective strategy to avoid common adverse 
effects limiting the adherence to statin therapy in human sub-
jects.

Key words: Amino acids, branched chain amino acids, mal-
nutrition, mithocondria, skeletal muscle.

RECENT ADVANCES IN ARGININE METABOLISM: 
ROLES AND REGULATION OF THE ARGINASES
S. Morris
University of Pittsburgh School of Medicine, Pitts-
burg, USA

Arginine is a semi-essential or conditionally essential amino 
acid in humans and is a precursor for synthesis of urea, nitric 
oxide, polyamines, proline, glutamate, creatine, and agmatine. 
Regulation of its metabolism is quite complex and involves 
a variety of enzymes, including the arginases. It has become 
clear that the arginases, which are expressed as two isozymes 
in mammals, play important roles in regulating many aspects 
of arginine metabolism in health and disease, including vascu-
lar disease, pulmonary disease, infectious disease, immune cell 
function, and cancer. In some cases, aberrant expression or lo-

calization of the arginases may result in arginine insufficiency, 
as in sickle cell disease. Therefore, there is growing interest in 
use of arginine supplementation or arginase inhibitors to treat 
a variety of conditions. This presentation will highlight recent 
advances and questions regarding the roles and regulation of 
the arginases. 

Key words: Arginase, nitric oxide, endothelial, macropha-
ge.

PS2-14 Dietary reference values for DNA damage 
prevention
THE CONCEPT AND RELEVANCE OF DIETARY RE-
FERENCE VALUES FOR DNA DAMAGE PREVEN-
TION
M. Fenech
CSIRO, Nutrigenomics & DNA Damage Diagnostics, 
Preventative Health Flagship, Adelaide, Australia

Damage to the genome is recognized as a fundamental 
cause of developmental and degenerative diseases. Several mi-
cronutrients play an important role in protecting against DNA 
damage events generated through endogenous and exogenous 
factors by acting as cofactors or substrates for enzymes that de-
toxify genotoxins as well as enzymes involved in DNA repair, 
methylation, and synthesis. In addition, it is evident that either 
micronutrient deficiency or micronutrient excess can modify 
genome stability and that these effects may also depend on 
nutrient-nutrient and nutrient-gene interaction, which is affec-
ted by genotype. These observations have led to the emerging 
science of genome health nutrigenomics, which is based on the 
principle that DNA damage is a fundamental cause of disease 
that can be diagnosed and nutritionally prevented on an in-
dividual, genetic subgroup, or population basis. The following 
topics will be discussed: 1) biomarkers used to study genome 
damage in humans and their validation, 2) evidence for the 
association of genome damage with developmental and dege-
nerative disease, 3) current knowledge of micronutrients requi-
red for the maintenance of genome stability in humans, 4) the 
effect of nutrient-nutrient and nutrient-genotype interaction 
on DNA damage, and 5) strategies to determine dietary refe-
rence values of single micronutrients and micronutrient com-
binations (nutriomes) on the basis of DNA damage prevention. 
This presentation will also identify mportant knowledge gaps 
and future research directions required to shed light on these 
issues. The ultimate goal is to match the nutriome to the geno-
me to optimize genome maintenance and to prevent pathologic 
levels of DNA damage. 

Key words: Dietary reference values, DNA damage, preven-
tion, micronutrients, nutriomes.
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VITAMINS AND DNA DAMAGE PREVENTION
I. Elmadfa1,2, A. Meyer1

1Institute of Nutritional Sciences, 1University of 
Vienna, Vienna, Austria 
2IUNS President

The DNA is constantly exposed to noxious agents from en-
dogenous and environmental sources and the resulting damage 
is a major cause of potentially harmful mutations, cell death, 
and cancer. Vitamins as antioxidants Insights into DNA oxi-
dation and repair mechanisms have revealed important roles 
for vitamins. Indeed, many of these micronutrients are potent 
antioxidants in the organism. Some studies showed inverse 
correlations between status of alpha-tocopherol and vitamin 
C, the most important lipid- and water-soluble dietary antio-
xidants, respectively, with markers of DNA damage. Supple-
mentation with these micronutrients has also shown some 
protective effects. Prooxidative properties However, by acting 
as scavengers of reactive molecules, antioxidant vitamins have 
prooxidant potential as well. Oxidative damage to nucleic 
acids by high-dose micronutrient supplements as evidenced 
by 8-oxo-deoxyguanosine formation was reported particularly 
for vitamin C that is commonly used as an over-the-counter 
supplement and also added to many foods as a fortificant or an 
antioxidant. As dietary vitamin C supply is generally adequate, 
the resulting high intake could be of concern. Vitamins in DNA 
maintenance and repair Folate and vitamin B12 are essential 
for the supply of 1-carbon units that are required for nucleic 
acid synthesis and hence, for DNA maintenance and repair as 
well as methylation reactions as part of epigenetic mechanisms. 
More recently, epigenetic regulation of DNA damage detection 
and repair is being unveiled. Methylation of histones determi-
nes the accessibility of the DNA to repair enzymes. Besides, 
activity of repair enzymes themselves is regulated through 
methylation. Finally, disturbance of the epigenome resulting 
in excessive smooth muscle cell proliferation also seems invol-
ved in the development of atherosclerotic lesions. Vitamins are 
protecting factors in the prevention of DNA damage but can at 
high doses also become potential promoters. 

Key words: DNA damage, DNA repair, vitamins, antioxi-
dants, prooxidants.

MINERALS AND DNA DAMAGE PREVENTION
L. Ferguson
The University of Auckland, Auckland, New Zealand

Three main types of dietary recommendations are cu-
rrently produced by public health agencies: dietary allowances 
(DRVs), dietary goals, and dietary guidelines. These figures 
provide national targets for selected macronutrients and mi-

cronutrients, aimed at preventing long-term risks of chronic 
diseases including coronary heart disease, type II diabetes 
mellitis and cancer. Minerals identified as necessary in certain 
amounts for human health are: Calcium, Chromium, Copper, 
Fluoride, Iodine, Iron, Magnesium, Manganese, Molybdenum, 
Phosphorus, Potassium, Selenium, Sodium and Zinc. Howe-
ver, recommendations in the national guidelines are aimed at 
the population, rather than the individual level. The example of 
our own studies on Selenium has emphasized how individuals 
with certain genotypes and certain disease states require higher 
than normal intakes of this mineral, in order to protect against 
DNA damage. The optimal Selenium intake level is also impac-
ted by lifestyle factors, especially smoking. Similar are found 
for other minerals, including calcium, magnesium and zinc. 
There is a strong case for optimizing nutrient requirements at 
an individual level, as the amount required to optimize DNA 
repair and reduce DNA damage. 

References Ferguson, L.R., Karunasinghe, N., Zhu S-T, Han, 
D.Y., Triggs, C.M., Wang, A.H. (2012) Understanding hetero-
geneity in supplementation effects of selenium in men: A study 
of stratification variables and human genetics in a prospective 
sample from New Zealand Current Pharmacogenomics and 
Personalized Medicine 10 (3), 204-216.	

Ferguson, L. R., Fenech, M. F. (2012). Vitamin and mine-
rals that influence genome integrity, and exposure/intake levels 
associated with DNA damage prevention. Mutation Research - 
Fundamental and Molecular Mechanisms of Mutagenesis, 733 
(1-2), 1-3. 

Ferguson, L. R., Karunasinghe, N., Zhu, S., Wang, A. H. 
(2012). Selenium and its’ role in the maintenance of genomic 
stability. Mutation Research - Fundamental and Molecular Me-
chanisms of Mutagenesis, 733 (1-2), 100-110.

Key words: DNA damage, genomic stability, mutagenesis, 
selennium.

PHYTONUTRIENTS AND DNA DAMAGE PREVEN-
TION
A. Collins
Department of Nutrition, University of Oslo, Oslo, 
Norway

The evidence for protective effects of phytochemicals against 
DNA damage in humans is strong, and comes from several di-
rections. Cross-sectional studies have shown negative corre-
lations between the plasma concentration of phytochemicals 
(e.g. carotenoids) and DNA base oxidation in peripheral blood 
mononuclear (PBMN) cells. Supplementation of the diet with 
fruits or vegetables, or with individual phytochemicals, enhan-
ces antioxidant status, as indicated by the resistance of PBMN 
cell DNA to ex vivo oxidation by H2O2 – an effect seen after a 
single dose as well as after sustained supplementation. Endo-
genous DNA base oxidation can show a significant decrease, 
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especially after long term intervention. The antioxidant effica-
cy of phytochemicals is confirmed in experiments with cells 
in culture. On the other hand, large-scale, long-term human 
intervention trials with clinical outcomes (disease incidence or 
mortality) have shown, overall, no effect of antioxidant supple-
ments, or even a harmful effect. There are also theoretical rea-
sons to doubt the usefulness of antioxidant supplements; reac-
tive oxygen species play an essential role in the inflammatory 
response and in cell signalling pathways, and suppressing them 
too far may be counter-productive. Intrinsic antioxidant de-
fences have evolved, that – at least in healthy subjects – keep 
oxidants in the body within tolerable limits. Phytochemicals, 
however, have many other potentially important and beneficial 
roles, such as moderating phase I and I metabolism, and, as has 
recently been shown, influencing DNA repair capacity. 

Key words: Phytochemicals, antioxidants, DNA oxidation, 
DNA repair.

PS2-22 The role of nutrition in healthy ageing: 
Insight from the CHANCES Project
NUTRITION AND OSTEOPOROTIC FRACTURES 
IN THE ELDERLY: INSIGHT FROM THE CHANCES 
PROJECT
V. Benetou
Department of Hygiene, Epidemiology and Medi-
cal Statistics, University of Athens Medical School, 
Athens, Greece

Bone fractures constitute important causes of morbidity 
and mortality among the elderly, especially in the developed 
countries. Furthermore, they represent important causes of 
long-standing pain and functional impairment, disability and 
diminished quality of life. A large proportion of bone frac-
tures in the elderly are related to osteoporosis. Hip fractures, 
although represent less than 20% of all osteoporotic fractures, 
account for the majority of fracture-related health care expen-
diture and mortality in men and women over the age of fifty. 
Osteoporosis and osteoporosis-related fractures result from 
the interaction between genes and the environment. Nutrition 
plays an important role during childhood and adolescence for 
achieving peak bone mass and preventing osteoporosis in la-
ter life. However, the contribution of nutritional factors in the 
prevention of osteoporotic fractures among the elderly is still, 
largely, unknown. There is limited evidence that specific food 
groups (e.g fruits and vegetables), macro- and micronutrients 
(e.g protein, certain B vitamins) and dietary patterns (e.g ad-
herence to Mediterranean diet) can have a beneficial or detri-
mental contribution in the incidence of osteoporotic fractures. 

 The Consortium on Health and Ageing:Network of Co-
horts in Europe and the United States (CHANCES) provides 
an important opportunity to investigate the role of individual 

dietary factors, as well as, diet as a whole, in relation to hip 
fracture incidence using harmonized data from a population 
of elderly individuals from Europe and USA. The final goal of 
the consortium is to generate the scientific knowledge required 
for the development of evidence-based recommendations and 
the implementation of public health interventions for the well-
being of the elderly. 

Key words: Nutrition, fractures, osteoporosis, elderly, hip 
fractures.

BIOMARKERS AND NUTRITION
E. Jansen
Centre for Health Protection, National Institute for 
Public Health and the Environment, Bilthoven, The 
Netherlands

CHANCES (Consortium on Health and Ageing: Network 
of Cohorts in Europe and the United States) is a collaborative 
large-scale integrating project funded by the European Com-
mission (FP7) which aims to produce evidence on ageing-re-
lated health characteristics and determinants in Europe. The 
CHANCES project focuses on four groups of chronic diseases 
and conditions which are major contributors to the burden of 
disease in the elderly: cancer, cardiovascular diseases and dia-
betes, osteoporosis and fractures, cognitive function and psy-
chiatric disorders. In an integrating work-package on Biomar-
kers (WP9) a set of biomarkers will be identified that can act as 
a general predictor of health in the elderly, and which correlates 
with absence or presence of various age-related chronic disea-
ses. In this WP9 an inventory has been made of the biomarkers 
that have already been measured in the various cohorts. For 
further analysis we will focus on biomarkers that are thought 
to be involved in more than one age-related chronic disease. It 
was decided to focus the measurements on one cohort from 
Heidelberg (DKFZ) and four cohorts from the HAPIEE study, 
Prague, Kaunas, Krakow and Novosibirsk. In these cohorts the 
following biomarkers will be measured in serum samples: the 
oxidative stress parameters ROM (hydroperoxides), BAP (anti-
oxidant status) and TTP (total thiols); the vitamins 25hydroxy-
vitamin D, folate and vitamin B12; the electrolytes Na, K, Cl, 
Ca and Mg and in addition creatinine, uric acid, gamma-gluta-
myl transferase and high-sensitive C-reactive protein. In total 
about 13,000 samples will be measured using two (immuno)
auto analyzers. In the present study data will be given on the 
measurements of the mentioned biomarkers and the quality 
control data. Focus will be put on oxidative stress biomarkers 
and vitamins. The relation of these biomarkers with aging, nu-
trition and chronic diseases will be discussed.

Key words: Biomarkers, aging, nutrition, chronic diseases.
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25-HYDROXYVITAMIN D LEVELS AND MORTALI-
TY
B. Schöttker, J M. Ordóñez Mena, H. Brenner
Division of Clinical Epidemiology and Aging Re-
search, German Cancer Research Center, Heidel-
berg, Germany

Background and objectives: Serum 25-hydroxyvitamin D 
levels (25(OH)D) have been linked to mortality in several stu-
dies but comparisons across European countries are lacking. 
Objective: It was aimed for an analysis on the association of 
serum 25-hydroxyvitamin D levels with all-cause, cardiovas-
cular and cancer mortality in cohorts of the Consortium on 
Health and Ageing (CHANCES). 

Methods: 25(OH)D was measured in overall around 25,000 
subjects aged 50 and over in 8 population-based cohorts: 
ESTHER (Germany): n=8,938; TromsØ (Norway): n=4,401; 
MONICA/KORA-Augsburg (Germany): n=1,267; SENECA 
(across Europe): n=824; HAPIEE: n=10,000 (n=2,500 in each 
the four centers in Czech Republic, Russia, Poland and Lithua-
nia). Adjusted Cox regression models were used to estimate 
hazard ratios (HR) in each cohort and random-effects meta-
analyses to pool results. 

Results: As analyses in all cohorts except the ESTHER co-
hort are ongoing, only results from the ESTHER cohort can be 
shown now. During 9.5 years of follow-up, 974 study partici-
pants died, among whom 228 died of cardiovascular diseases 
and 338 died of cancer. Comparing bottom and top quintile 
of 25(OH)D concentrations resulted in HRs for the outcomes 
all-cause, cardiovascular and cancer mortality of 1.65 (95%CI: 
1.34-2.03), 1.70 (95%CI: 1.09-2.64) and 1.12 (95%CI: 0.78-
1.62), respectively). 

Conclusions: Results from the ESTHER cohort showed a 
strong association between low 25(OH)D levels and all-cause 
as well as cardiovascular mortality but no association with can-
cer mortality. It is now up to analyses in the other CHANCES 
cohorts to verify these findings and compare results from diffe-
rent European countries. 

Acknowledgements: This study was conducted in the 
context of the German Cancer Aid project number 108250 
and 108426 and the CHANCES project funded in the FP7 
framework programme of DG-RESEARCH in the European 
Commission (Grant no. 242244). 

Key words: Vitamin D; all-cause mortality, cardiovascular 
mortality, cancer mortality, cohort studies.

PS3-30 Fibres and the gut immune 
system(FIBEBIOTICS Project)
FIBRES AND THE GUT IMMUNE SYSTEM (EU FIBE-
BIOTICS PROJECT)
J. Mes
Food & Biobased Research, Wageningen, The 
Netherlands

The human gut and immune system is of utmost importance 
to maintain health. Polysaccharides/fibers are amongst the best 
studied compounds in relation to support of the gut & immu-
ne system. However, for demonstrable health claims, conclu-
sive scientific evidence is needed. The EU FibeBiotics project 
studies the effect on gut and immune health of non-digestible 
polysaccharides (NPS) in detail. NPS represent a class of food 
fibres composed of polymers of carbohydrates (Dp > 10) that is 
not digested by the upper gastrointestinal tract. NPS can have a 
complex composition of different types of sugars with variable 
linkages, resulting in polysaccharides with different length and 
different degrees of branching. It can be expected that different 
NPS will have different bioactivity and that source, genetic bac-
kground, processing and food formulation will have an effect 
on this bioactivity. Goals of the project are to set up methods 
and design strategies for efficient characterisation of NPS and 
improving the understanding on bioactivity using in vitro mo-
dels based on human cells or blood derived cells, ex vivo analy-
sis based on intestinal biopsies and on in vivo analysis. As one 
of the possible bioactivities is selective growth promotion of 
microbiota species or the production of short chain fatty acids 
(SCFA), also these are studied in vitro and in vivo. This winter 
season a double blind placebo controlled 6 arms pilot trial was 
performed, with 40 subjects in each arm. Currently biomarkers 
are analysed so no results are available yet. The presentation 
will give an overview on previous studies with NPS, strategies 
for bioactivity analysis in vitro and in vivo and technologies de-
veloped within the consortium that can be of benefit for other 
groups interested to study the gut and immune effects of food 
compounds and products.

Key words: Fibre, food formulation, microbiota, short 
chain fatty acids, intestine.

DETERMINATION OF BETA-GLUCANS IN FOOD 
AND SAMPLES FROM IN VITRO SYSTEMS
S H. Knutsen, A. Rieder, S. Grimmer, S. Ballance
Nofima, Norwegian Institute of Food, Fisheries and 
Aquaculture Research, Norway

Linear 1,3-1,4 or branched 1,3/1,6- linked beta-glucans 
can all be classified as dietary fibre but are attributed to di-
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fferent effects such as immunological modulation and glu-
cose and cholesterol metabolism. The different beta-glucans 
might be quantified by their unique monosaccharides or oli-
gosaccharides motives. For analysis some spectroscopic ap-
proaches (NMR, IR) require purification and isolation of the 
polysaccharides due to overlapping spectra with other po-
lysaccharides. Specific enzymes are being used to degrade the 
polysaccharides into oligosaccharides and glucose that can 
be quantified by colorimetry (Megazyme or GEM assays). In 
combinations with chromatography these analysis can give 
sequential information on building blocks. The interaction 
between cereal beta-glucans and calcofluor can be used with 
HPLC and fluorescence detection for determination of mole-
cular weight. This approach can be used to analyze complex 
mixtures such as extracts from bread and fermentation cultu-
res, without the needs of isolation and purification. In a batch 
mode minute amounts of cereal beta glucans can be quantified 
in complex samples (Rieder et al., 2012). On the other hand 
precise selection of enzymes, HPLC-systems and proper co-
rrection for the occurrence of free glucose and starch different 
types of beta glucans in biological material can be determined. 
We will present some new approaches for the quantification of 
different types of beta-glucans in fibre ingredients, food and 
fermentation fluids with fluorescence spectroscopy upon inte-
raction with certain dyes (calcofluor and aniline blue) or HPLC 
analysis (Rieder et al., 2013) of released oligosaccharides. Rie-
der, A., Grimmer, S., L. Aachmann, F., Westereng, B., Kolset, 
S.O., and Knutsen, S.H. (2013). Generic tools to assess genuine 
carbohydrate specific effects on in vitro immune modulation 
exemplified by β-glucans. Carbohydrate Polymers 92, 2075-
2083. Rieder, A., Knutsen, S.H., Ballance, S., Grimmer, S., and 
Airado-Rodr¨ªguez, D. (2012). Cereal β-glucan quantification 
with calcofluor-application to cell culture supernatants. Carbo-
hydrate Polymers 90, 1564-1572.

Key words: β-glucans, bread, HPLC analysis, dietary fibre, 
food analysis.

DEVELOPMENT OF INTEGRATED IN VITRO GUT 
MODEL PLATFORMS TO STUDY FIBER FERMEN-
TATION AND GUT IMMUNE EFFECTS
S. Possemiers1,2, I. Pinheiro1, C. Duysburgh1, I. Scheir-
linck1, M. Marzorati2

1ProDigest, Gent, Belgium 
2LabMET, Ghent University, Gent, Belgium

The role of foods on human health (e.g. immune function) 
is becoming more and more apparent. Into a large extent, such 
effects are mediated through intestinal processes. This is espe-
cially the case for dietary fibers, which may have direct immune 
effects, but for which most effects will result from specific fer-

mentation by the gut bacteria. Given the difficulty of studying 
such intestinal processes inside the human body, well-designed 
in vitro simulation technologies offer an essential tool to assess 
metabolism and bioavailability of actives or modulation of the 
intestinal microbiome. ProDigest is specialized in the develop-
ment of in vitro simulation technologies, among which the va-
lidated SHIME® (Simulator of the Human Intestinal Microbial 
Ecosystem) technology, an internationally accepted, represen-
tative simulation of the gastrointestinal tract (GIT). However, 
altough the predictive value of this model has been long valida-
ted, it does not evaluate the ultimate effects of food ingredients, 
such as fibers, on the intestinal epithelium and immune sys-
tem, as it lacks a host biological compartment. Therefore, Pro-
Digest has developed a novel toolbox which allows to evaluate 
the biological effect of microbiota and metabolites on gut wall 
functioning and the host immune system. The toolbox consists 
of the direct coupling of its SHIME technology with human 
cell culture models, including co-cultures of epithelial cells and 
immune cells and its so-called Host-Microbiota-Interaction 
module. This patented technology can be coupled with the 
SHIME and therefore allows to evaluate the metabolic fate of 
active ingredients in the intestine, their effect on the complete 
intestinal environment (e.g. microbiota changes) and the resul-
ting modulation of gut epithelial and immune functioning; and 
this all in one integrated platform. Being part of the FibeBiotics 
project, the technology will be described in this presentation, 
based on proof-of-concept fiber fermentation and immune 
modulation studies. 

Key words: Gastrointestinal tract, SHIME, gut bacteria, 
prebiotics, immunity.

PS3-38 HEALTHGRAIN Forum Symposium - Ce-
real foods and health - New results and science 
based nutrition guidelines
CEREAL FOODS AND COMPONENTS IN OUR DAILY 
DIETS AND THEIR IMPORTANCE FOR HEALTH
G. Riccardi
Department of Clinical Medicine and Surgery, Fede-
rico II University, Naples, Italy

Background and objectives: Cereal foods are the most im-
portant component of the human diet; they are major contribu-
tors of dietary carbohydrates and, therefore, play an important 
role in energy and substrate metabolism. The relevant literature 
has been reviewed to better understand the relationship bet-
ween cereal food intake and major chronic non communica-
ble diseases (NCD), trying to elucidate potential mechanisms 
linked to food constituents. 

Methods: A PubMed search has been undertaken utilizing 
as key-words cereals (refined and wholegrain) plus other terms 
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identifying NCD and associated relevant body functions; both 
epidemiological and human intervention studies have been in-
cluded. 

Results: Relationships between cereal food consumption 
and health outcomes have heterogeneous patterns, depending 
on the type of cereal, on whether cereals are consumed as who-
legrain or in refined form, on the amount of fibre, food struc-
ture, glycemic index, polyphenol content, micronutrients, etc. 
Recent research indicates as relevant for health not only the 
rate of starch accessibility and digestion in the small intestine, 
but also carbohydrate fermentation in the gut. Prebiotic com-
pounds present in cereal products may influence the composi-
tion of intestinal microbiota and promote production of short 
chain fatty acids in the colon; this may represent one of the 
relevant mechanisms of the beneficial impact of many cereal 
foods on energy, glucose and lipid metabolism and intestinal 
cell proliferation (linked to the risk of cancer). 

Conclusions: Epidemiological surveys consistently show 
an association between cereal consumption (mostly whole-
grain) and prevention of several NCD; however, there is a gap 
between the health benefits shown in observational studies and 
the elucidation of the mechanisms involved. More research 
(particularly human intervention studies) is needed to fill this 
gap and provide solid grounds for more specific guidelines for 
cereal food consumption at the population level. 

Key words: Cereal foods, health benefits, blood glucose re-
gulation, energy metabolism, plasma lipids.

WHOLE-GRAIN AND FIBER INTAKE AND COLO-
RECTAL CANCER; NEW RESULTS FROM THE HEL-
GA AND EPIC COHORTS
A. Olsen1, C. Kyrø1, G S. Skeie2, A. Tjønneland1

1Danish Cancer Society Research Center, Danish 
Cancer Society, Denmark 
2Department of Community Medicine, University of 
Tromsø, Norway

Background and objectives: Recently, World Cancer Re-
search Fund stated that intake of dietary fiber is convincingly 
related to lower risk of colorectal cancer. When looking into 
sources of dietary fiber, cereals emerged to be the food group 
showing the strongest association. The content of dietary fiber 
constitutes one of the main differences between refined grains 
and whole grains. The association seen with cereal fiber may 
consequently partly be assigned as evidence for whole grains. 
None of the published cohort studies on wholegrain intake 
and colorectal cancer have been able to evaluate the potential 
different effects of the main cereals: wheat, rye and oats. Un-
detailed baseline information about whole-grain intake makes 
studies of associations to disease a challenge in most existing 

cohorts, using a biomarker to estimate whole-grain intake can 
overcome this problem. 

Methods: In this presentation associations between dietary 
fiber and whole-grain intake and incidence of colorectal can-
cer, by use of detailed questionnaire information in a Nordic 
cohort (HELGA) and by use of the biomarker alkylresorcinols 
in a European cohort (EPIC) will be shown. 

Results: In the HELGA cohort intake of dietary fiber, espe-
cially from cereal sources, and whole grains was found associa-
ted with lower colorectal cancer incidence. The strongest asso-
ciation was seen for whole grain wheat, with non-significant 
associations for oats or rye. In the EPIC cohort, whole-grain 
intake was measured by plasma levels of the phenolic lipids 
alkylresorcinols that is a validated biomarker for whole-grain 
wheat and rye intake. Plasma levels of alkylresorcinols were not 
found related to overall colorectal cancer, but lower incidence 
of distal colon cancer was seen among those with highest levels. 

Conclusions: These studies confirm that whole grains may 
play a role in colorectal cancer prevention. The results are, 
however, preliminary and must be interpreted as such. 

Key words: Whole grains, dietary fiber, alkylresorcinols, 
colorectal cancer, epidemiology.

HEALTH BENEFITS OF WHOLE GRAIN WHEAT: IN-
TERVENTION STUDY CLARIFYING UNDERLYING 
MECHANISMS AND THE ROLE OF POLYPHENOLS 
BOUND TO DIETARY FIBRE
V. Fogliano, P. Vitaglione
Department of Food Science, University of Naples 
‘Federico II’ Portici, Naples, Italy

Background and objectives: Epidemiological studies as-
sociate whole grain (WG) consumption to reduced CVD risk, 
body weight and abdominal circumference. Data obtained by 
intervention studies were not conclusive. Evidence from ani-
mal and few human studies indicated that prebiotic dietary fi-
bre ameliorates metabolic syndrome. Whole grain, especially 
wheat and rye, present a large amount of polyphenols (mainly 
ferulic acid) bound to dietary fibre. This study aims to assess 
the role of dietary fiber polyphenols on health benefits of WG. 

Methods: A commercial WG product, was selected. Eighty 
healthy overweight subjects were enrolled. Forty volunteers 
replaced equicaloric portions of specific foods with 68 g WG/
day for 8 weeks; the other half did not change their diets. At 
baseline, and after 4 and 8 weeks, body weight, waist and hip 
circumferences, bioimpedance analysis and blood, urine and 
feces collection was measured. Markers linked to bioavailabili-
ty of ferulic acid and several polyphenols (by HPLC/MS/MS), 
to inflammatory status (several cytokines by multiplexed im-
munometric assay), to lipid and glucose metabolism as well as 
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to the overall nutritional status and appetite, were measured. 
Metagenomic analysis of feces was run to evaluate the influen-
ce of intestinal microflora composition on the health benefit of 
a WG-enriched diet. 

Results: 63 subjects (34 treated with WG and 29 controls) 
completed the study. Preliminary results indicate different con-
centration trends for inflammatory cytokines and ferulic acid-
related metabolites in blood collected from subjects who con-
sumed WG compared to control subjects over the study period. 
Data analysis is still ongoing and all final results will be crossed 
with metagenomic data to ascertain the role of individual mi-
croflora on bioavailability of polyphenols bound to WG dietary 
fiber as well as on health effect. 

Conclusions: Consumption of wheat whole grain might 
improve inflammatory status in overweigh subjects: 	

Key words: Whole grain, ferulic acid, prebiotic, inflam-
mation.

WHOLE GRAIN WHEAT INTAKE – IMPACT ON 
WEIGHT LOSS, BODY COMPOSITION AND CAR-
DIOMETABOLIC FACTORS – RESULTS FROM IN-
TERVENTION STUDIES
P. Kris-Etherton, K. Harris
Department of Nutritional Sciences, Pennsylvania 
State University, University Park, USA

Background and objectives: Cardiometabolic syndrome 
(CMS) is characterized by three of the following criteria, in-
creased visceral adiposity, hypertension, hyperglycemia, hy-
pertriglyceridemia, and low HDL-cholesterol. Weight loss is 
standard treatment for CMS. 

Methods: A literature review was conducted to evaluate 
whole grain (WG) wheat intake, weight loss and CMS risk fac-
tors. 

Results: Epidemiologic evidence demonstrates a decreased 
risk of CMS and type 2 diabetes with WG > 2 servings/day). A 
systematic review of 21 prospective studies demonstrated that 
consuming 3-5 sv/d of WG (48-80 g/day) versus consump-
tion rarely lowered risk of type 2 diabetes 21%, and decreased 
weight gain over ~10 years (1.27 vs. 1.64 kg, P=0.0001). The 
Health Professionals Study reported that every 40-g/d incre-
ment of WG consumption was associated with a reduction of 
0.49 kg in body weight over 8 years. In three prospective cohort 
studies with 120,877 subjects, weight gain was inversely asso-
ciated with WG intake (-0.37 lb). Intervention studies have not 
shown consistently that WG enhance weight loss or improve 
insulin sensitivity; there is some evidence that replacing refi-
ned with WG may benefit individuals with insulin resistance/
prediabetes. Also, WG decrease body fat % more than refined 
grains in response to weight loss (-3% vs -2.1%; P = 0.04). Re-

sults from 20 RCTs reported that WG reduced fasting glucose 
(-0.93 mmol/L), total cholesterol (-0.83 mmol/L) and LDL-C 
(-0.72 mmol/L). Many studies also have reported a hypotensive 
effect of WG mediated by improvements in body weight, dysli-
pidemia, and insulin resistance. 

Conclusions: Epidemiologic studies show benefits of WG 
on CMS, including body weight. Mixed results from clini-
cal studies on body weight might be explained by different 
methodologies, including type and amount of WG consumed. 

Key words: Whole wheat grain intake, risk of cardiometa-
bolic syndrome, weight loss, body composition.

GLOBAL DIETARY WHOLE GRAIN RECOMMEND-
TIONS: A HARMONISED OR MULTIFARIOUS MES-
SAGE?
F. Thielecke2, A. Nugent1, T E. Siong3, C J. Seal4

1University College Dublin, Institute of Food and 
Health, Dublin, Ireland 
2Cereal Partners Worldwide, Lausanne, Switzerland 
3TES NutriHealth Strategic Consultancy, Malaysia 
4Human Nutrition Research Centre, School of Agri-
culture, Food and Rural Development, Newcastle 
University, Newcastle upon Tyne, UK

Background and objectives: Dietary recommendations for 
whole grain intake exist in a number of countries worldwide, 
however, the nature and wording of these recommendations 
have not been characterized to date. 

Methods: Using a combination of literature searches and 
direct enquiry, this research reviewed current whole grain re-
commendations around the globe to assess presence/absence, 
rationale and diversity in emphasis and wording. 

Results: The level of emphasis placed on dietary whole 
grain intake is hugely variable globally. For some countries, 
clearly defined dietary recommendations for whole grain in-
take exist which are supported by policy and health promotion 
campaigns. In these instances, quantitative recommendations 
may co-exist whereby a numerical value is ascribed providing 
a benchmark or ‘target’ for population intakes. However, this 
value can vary between countries and is sometimes related to a 
gram intake (e.g. 48g/d) or number of servings per day (e.g. 3 
x 16 servings). In other countries, whole grain-specific dietary 
recommendations may be deemed as secondary, whereby they 
usually form part of broader guidelines on carbohydrate and/or 
fibre intakes or even general healthy eating guidelines. Where 
this occurs, the recommendations are typically less prescriptive 
and may be more difficult to disentangle from the primary re-
commendation. This can make the impact of any public health 
campaigns difficult to assess. Finally, in some regions, dietary 
recommendations for whole grain intake do not exist at all. 
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Conclusions: This review critiques the evidence regarding 
dietary recommendations for whole grain intake worldwide. 
The results indicate that there is a lack of a harmonized messa-
ge which may result in potential confusion for the consumer, 
lessen the impact of public health messages and pose barriers 
to trade for the food industry. 

Key words: Diet, whole grain, recommendations.

PS4-46 Functional roles of human milk and other 
selected oligosaccharides
ISOLATION, CHARACTERIZATION AND FUNCTIO-
NAL ROLES OF HUMAN MILK OLIGOSACCHARI-
DES
C. Kunz1, S. Rudloff1,2

1Institute of Nutritional Sciences, University of 
Gießen, Gießen, Germany 
2Department of Pediatrics, University of Gießen, 
Gießen, Germany

Since the discovery of human milk oligosaccharides (HMO) 
more than 60 years ago, research has faced major challenges 
including (i) the development of methods to identify and cha-
racterize these components, (ii) the need to use HMO fractions 
for functional studies since single HMO were not available, and 
thus (iii) the low availability of large quantities of single HMO 
for animal and human studies. In the last 10 years, there has 
been a tremendous progress in all these areas. Based upon in 
vitro experiments, animal studies and a few association studies 
in humans, many functions of HMO have been proposed. Re-
cent animal studies support HMO functions shown in vitro. 
Concomitantly with these observations, progress in biotechno-
logy today allows the production of at least some of the major 
HMO to be potentially added to infant formula. To be able to 
decide which compound should be used in which concentra-
tions or combinations, studies are needed regarding absorp-
tion, metabolism and physiological functions in infants. Stri-
kingly, the pattern of oligosaccharides in human milk depends 
on the mothers Lewis blood group specificity and secretor/
non-secretor status. HMO are mainly characterized by type 1 
structures (Galα1-3GlcNAc-linkages). Milk of other species in-
cluding apes and monkeys either contains only or mainly type 
2 oligosaccharides (Galα1-4GlcNAc-linkages). It seems likely 
that type I HMO exert specific effects in breast-fed infants. 
Here, we will focus on the potential of HMO to influence the 
microbial composition in the gastrointestinal tract, the adhe-
sion of pathogens to the epithelium, and inflammatory proces-
ses after intestinal absorption. In addition, an increasing num-
ber of publications indicate a link between the blood group and 
secretor status of an individual and the risk for diseases, such 
as inflammatory gastrointestinal diseases. Thus, not only the 

HMO content but also the their pattern may be relevant for the 
infants´ health.

Key words: Gastrointestinal tract, human milk, infant for-
mula, oligosaccharides.

BASIC ASPECTS OF HUMAN MILK OLIGOSACCHA-
RIDES; NEW PRECLINICAL AND EX-VIVO OBSER-
VATIONS
P. Prieto1, K. Goehring1, S. Davis1, J. Bienenstock2, R. 
Buck1

1Abbott Nutrition, Strategic Research Department, 
Columbus, Ohio, USA 
2Department of Pathology and Molecular Medicine, 
McMaster University, Hamilton, Ontario, Canada

We have previously demonstrated that a soluble human 
milk glycan (SMG) can be produced in kilogram scale and 
conducted preclinical, toxicological and clinical studies to 
demonstrate its safety of use and probe for biological effects. 
We decided to focus our research on interactions of the most 
abundant soluble milk glycans with different cellular and tissue 
systems to identify biological activities that may be consistent 
with health benefits. We determined concentrations of SMGs 
in mother´s milk, and plasma and urine of breast-fed infants 
to evaluate the possibility of systemic effects. We also exposed 
respiratory epithelia and peripheral blood mononuclear cells 
to SMGs before challenging them with respiratory viruses. We 
then measured viral load and cytokine profiles to ascertain the 
ability of these SMGs to protect from infection and modulate 
immune responses . We also explored topical effects in the gas-
trointestinal system by assessing the effect of SMGs on cell lines 
representing different stages of maturation of human intesti-
nal tissue. Furthermore, we measured the effect of fucosylated 
glycans on ex vivo rodent intestine and measured the ability 
of these carbohydrates to modulate peristaltic movement . We 
found that the plasma and urine concentration of the most 
abundant free soluble glycan of human milk, 2´fucosyllactose, 
in breast-fed infants correlates with the concentration of this 
carbohydrate in milk of the corresponding mother. We also 
found that different SMG decrease the viral load of specific res-
piratory viruses and impact cytokine responses with a marked 
modulation of IP-10, which is a recognized biomarker of res-
piratory disease susceptibility and inflammation. In addition, 
specific SMG emulate differentiation of intestinal cell lines and 
modulate neurally dependent colon contractions in rodent in-
testinal explants. These novel findings indicate SMG have the 
potential to deliver local and systemic health benefits.

Key words: Cytokine, glycans, human milk, oligosacchari-
des.
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THE ROLE OF HUMAN MILK OLIGOSACCHARIDES 
IN INTESTINAL COLONIZATION
A. Walker
Harvard Medical School, Massachusetts General 
Hospital, Boston, USA

Human breast milk contains numerous functional compo-
nents which facilitate the newborn’s adjustment to the extrau-
terine environment. of major importance to the newborn is an 
appropriate initial colonization of the intestine. Such coloni-
zation assures the development of intestinal mucosal and sys-
temic immune function leading to immune homeostasis and 
preventing the expression of allergic and immune-mediated 
diseases in later life. Breast milk contains several factors that 
help to establish a symbiotic relationship between the coloni-
zing bacteria and the host. A major component of breast milk is 
oligosaccharides which comprise eight percent of the total nu-
trients and represents a diverse array of oligosaccharides. The 
oligosaccharides, also known as probiotics, bypass small intes-
tinal digestion and enter the colon where they are fermented 
into short chain fatty acids (ascetic, butyric, proprionic, etc.) 
producing and acidic intrauterine environment. This collective 
environment favors the proliferation of specific probiotic bac-
teria, e.g., Bifidobacteria, Bacteroides, and Lactobacillus, which 
colonize the intestine in large quantities early in postpartum 
existence and preferentially stimulate appropriate innate and 
adaptive immune responses. In addition, the breast milk en-
vironment stimulates these probiotic bacteria, particularly Bi-
fidobacteria, to activate their specific genes which favor pro-
tection from pathogens including specific anti-inflammatory 
responses. The composition and quantity of oligosaccharides 
(prebiotics) in breast milk is dynamic with more diverse and 
larger quantities present in colostrum and breast milk from 
mothers who delivery preterm infants. Accordingly, breast 
milk comprehensively contributes to the initial colonization 
of infant’s gut and indirectly helps protect the newborn from 
insult in the extrauterine environment.

Key words: Human milk, intestine, oligosaccharides, im-
mune system, prebiotics, probiotics.

NONABSORBABLE OLIGOSACCHARIDES: JUST 
PREBIOTICS?
O. Martinez-Augustin1, M. Ortega-González2, F. Capi-
tán-Cañadas2, B. Ocón3, I. Romero-Calvo2, A. Zarzuelo4, 
M D. Suárez1, F. Sánchez de Medina4

1Department of Biochemistry and Molecular Bio-
logy II, CIBERehd, University of Granada, Granada, 
Spain 
2Department of Biochemistry and Molecular Biolo-
gy II, University of Granada, Granada, Spain 
3Department of Pharmacology, University of Grana-
da, Granada, Spain 
4Department of Pharmacology, CIBERehd, Universi-
ty of Granada, Granada, Spain

Prebiotic effects of non absorbable glucids (NAGs) have 
been widely studied and depend mainly on the fermentation 
by the colonic microbiota. Nevertheless, before reaching the 
colon, NAGs go through the small intestine and are in contact 
with the intestinal epithelium and, in intestinal pathologies, 
they can even reach other layers of the intestine. On the other 
hand there is some evidence indicating that prebiotics could 
be transported by the intestinal epithelium. Little is known 
about non prebiotic effects of NAGs but it is widely known 
that carbohydrates interact with different cell types, and NAGs 
have been reported to bind to specific receptors on cells of 
the immune system, suggesting that microbiota-independent, 
immune-modulatory effects play a role as well. In fact, recent 
research with different cell lines and primary cultures indicate 
that NAGs interact with different receptors in intestinal epithe-
lial cells, macrophages and lymphocytes regulating signal 
transduction pathways and the subsequent expression various 
cytokines. NAG also may exert modulatory actions in germ 
free mice, supporting that direct effects occur in vivo. Differen-
ces among several milk oligosaccharides including oligofruc-
tose, inulin, goat’s, cow’s and human milk have been described. 
Non-prebiotic effects of NAGs have been related to their bene-
ficial effects on allergy and to a possible role in the intestinal 
defense. The relevance of these findings will be discussed. 

Key words: Prebiotics, intestinal epithelial cells, immune 
cells, signal transduction pathways, non absorbable glucids.
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PS4-54 Functional roles of prebiotic inulin-type 
fructans
PREBIOTIC MODULATION OF THE HUMAN GUT 
MICROBIOTA: IS THIS A HEALTH BENEFIT?
R A. Rastall
Department of Food and Nutritional Sciences, The 
University of Reading, Reading, UK

It is recognised that the complex microbial ecosystem in the 
human colon has a profound impact on health. This has led to 
approaches to improve health via the nutritional manipulation 
of this ecosystem. 

Functional food ingredients have the potential to modula-
te the colonic microbiota and its metabolic profile to promote 
health. Traditionally, this has been by the administration of live 
bacterial supplements, or probiotics. Whilst specific, carefu-
lly selected bacterial strains can have health benefits, it is not 
possible to bring about large changes in the colonic microbio-
ta this way. In 1995 the concept of prebiotics was introduced 
and several definitions have followed with the most recent one 
published in 2010. Essentially prebiotics are food ingredients, 
supplements or components that escape digestion in the small 
intestine and reach the colon largely intact. They are then se-
lectively fermented by health-positive members of the colonic 
microbiota. All recognised prebiotics are carbohydrates such as 
fructo-oligosaccharides, inulin and galacto-oligosaccharides. 
Many more are being investigated.

Much of the early work on prebiotics focused on increasing 
the relative populations of bifidobacteria and lactobacilli. These 
are non-pathogenic species with a range of recognised health-
positive attributes including inhibition of intrinsic and extrin-
sic pathogens, modulation of immunity and vitamin synthesis. 
The health attributes of these organisms are still being explored 
in laboratory and human volunteer trials and data are accumu-
lating to support their use in a range of chronic and acute gut 
disorders. Recent thinking, however, has focussed increasingly 
on the metabolites produced by the colonic microbiota and the 
impact of these metabolites on health is being studied. This wi-
dening of emphasis is stimulating debate over the definition of 
prebiotics.

This talk will examine the evolving view of what is meant 
by a prebiotic, and critically examine how they might act to 
increase health. 

Keywords: Gut microbiota; prebiotics; gut health.

GUT MICROBIOTA IMPACT ON METABOLIC DI-
SORDERS ASSOCIATED WITH OBESITY
N. Delzenne
Université Catholique de Louvain, Louvain-la-Neu-
ve, Belgium

Experimental data in animals, but also observational stu-
dies patients, suggest that the composition of the gut micro-
biota differs in obese versus lean individuals, in diabetic versus 
non diabetic patients, or patients presenting other diseases as-
sociated with obesity or nutritional dysbalance, such as non al-
coholic steatohepatitis. Several observation studies in humans 
allow to point out interesting bacterial targets, such as Bifi-
dobacterium spp., which abundance is inversely correlated to 
obesity and diabetes; Faecalibacterium praustnizii, that could 
be involved in the control of diabetes-related inflammation, or 
Akkermansia muciniphila, involved in mucus layer regulation, 
which has been shown to be inversely correlated with obesi-
ty. We have recently confirmed, in an intervention study with 
fructan prebiotics versus placebo in obese women, that, even if 
the increase in Bifidobacteria remains the major and common 
signature of the prebiotic approach, a complex modulation of 
the gut microbial ecology – that can be studied through both 
bacterial genomic analysis and host fluids metabolomics- oc-
curs upon prebiotic treatment in obese individuals. Some bac-
terial changes are clearly related to a decrease in inflammation, 
others the improvement of fat mass and of metabolic altera-
tions. The mechanistic studies suggest that the changes in the 
gut microbiota occurring upon prebiotics, can be related to 
an improvement of gut bacterial functions implicated in the 
regulation of host energy homeostasis. The promotion of gut 
hormones release, changes in the gut barrier integrity, and/or 
the release of bacterial-derived metabolites could all participa-
te in the improvement of host health in the particular context 
of overfeeding and obesity.

Key words: Gut microbiota, obesity, prebiotics, inflam-
mation, gut peptides.

PREBIOTICS IN INFANT NUTRITION
R. Closa-Monasterolo1,2

1Hospital Universitari Joan XXIII de Tarragona, Tarra-
gona, Spain 
2Institut d’Investigació Sanitària Pere Virgili, Univer-
sitat Rovira i Virgili, Reus, Tarragona, Spain

Before birth, the gastrointestinal tract is sterile; it occurs 
immediately after birth that the gastrointestinal tract become 
colonised by bacteria from the mother and the birthing envi-
ronment. The developing microbiota and its composition is 
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thereby influenced by a number of factors such as the type of 
delivery (caesarean section showing lower numbers of Bifido-
bacteriumfragilis and higher counts of Clostridium difficile in 
comparition to vaginally birth), the stage of maturity, antibiotic 
therapy and feeding practices. Breastfed infants, for instance, 
have different flora that is mainly composed of Bifidobacte-
riaand Lactobacillus in comparison with formula-fed infants, 
displaying a more complex flora with a predominance of Clos-
tridia, Bacteroides and Streptococci. Moreover, it has been ob-
served that breast-fed infants grow and developed differently 
with reduced incidences of late-onset neonatal infection, ne-
crotizing enterocolitis, infections, allergy and childhood obesi-
ty. There is also evidence that infant feeding can influence the 
risk of metabolic syndrome later in life.

Whereas human milk contains about 8% of total carbohy-
drates in the form of prebiotic oligosaccharides that selectively 
favour the growth and residence of lactic acid bacteria in the 
infant gut, infant milk formulas do not contain such prebio-
tics unless they are enriched. Meanwhile several studies have 
examined the impact of prebiotic supplementation with inulin, 
ologofructose and Orafti®Synergy1 to infant formula in pae-
diatric populations, feeding improvement in gut flora compo-
sition, increased stool frequency and promoting softer stools. 

Further benefits of prebiotic supplementation show preven-
tive protection against the development of atopic dermatitis or 
infections.

One of this studies published recently by Veereman-Wauter 
and co-workers assesses the effects of an infant formula supple-
mented with 0.8g/dL Orafti®Synergy1 in newborns in a ran-
domized controlled trial of 4 weeks. Orafti®Synergy1 supple-
mented formula showed similar efficacy as a “GOS:FOS (90:10) 
supplemented formula in promoting a stool consistency and 
microflora closer to the breastfed pattern.

This work led to the development of the Bambinol stu-
dy which addresses tolerance, safety, and efficacy of an 
Orafti®Synergy1 supplemented infant formula during the first 
four months of life.

The Bambinol study was set up in double-blind, rando-
mized, placebo-controlled design with two groups of neo-
nates receiving and infant formula supplemented with 0.8g/
dL Orafti®Synergy1 or an infant formula without prebiotics 
as control (n=252) for four months. An additional reference 
group of breast-fed infants (129) was monitored in parallel. 
Results showed similar growth, milk intake, and fluid balance 
and biochemical values in the intervention and control groups, 
demonstrating the safety of Orafti®Synergy1 supplementation. 
Additionally, Orafti®Synergy1 promote a deposition pattern 
closer to the mother milk with improved stool frequency and 
consistency versus de control formula. An important finding 
from this study is that the favourable softer stools were not 
associated with disturbed water balance. Moreover, a trend 
of increasing Bifidobacterium in faecal flora was seen with 
Orafti®Synergy1, without any side effects compared to the stan-
dard formula. In conclusion, the study demonstrates that the 

supplementation of 0.8g/dL Orafti®Synergy1 to formula milk 
during the first four month of life is safe and effective in terms 
of gut health.

Key words: Inulin, oligrofructose, prebiotics, infant formu-
la.

ROLE OF PREBIOTICS IN REGULATING ENERGY 
INTAKE AND BODY WEIGHT
R A. Reimer
Faculty of Kinesiology, University of Calgary,  
Calgary, Alberta, Canada

The human food supply has changed drastically over the 
past 50-75 years, including reduced dietary fiber content, with 
an alarming increase in obesity following close behind. In res-
ponse, there is a growing interest in value-added foods that will 
help curb the obesity epidemic. The effectiveness of dietary fi-
ber, particularly prebiotic inulin-type fructans, to aid in weight 
management is supported by convincing data in animal studies 
and a growing body of evidence from human clinical studies. 
This presentation will highlight the mechanisms by which pre-
biotic fiber acts to regulate body weight with a special focus on 
gut satiety hormones. Furthermore, given the demonstration 
that the susceptibility to obesity can be programmed early in 
the course of development, the influence of prebiotic fiber on 
maternal health during pregnancy and offspring health will 
also be discussed. The overall goal of this presentation is to 
highlight the latest evidence for role of prebiotic fibers in body 
weight management across the lifespan.

Key words: Prebiotic, Energy Intake, Obesity.
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PS5-70 Phytochemicals Responsible for the Food 
Function, from the chemistry to physiological re-
levance and human health
RED WINE POLYPHENOLS AND HUMAN HEALTH
C. Andres-Lacueva1,2, M. Urpi-Sarda1,2, R. Vázquez-Fres-
no1,3, S. Tulipani1,5,6, M. Rotchés-Ribalta1,2, M. Boto-Or-
doñez1,3,4, M. Queipo-Ortuño3,5, G. Chiva3,4, R. Estruch3,4, 
F J. Tinahones4,5,6, R. Llorach1,2

1Nutrition and Food Science Department, XaRTA-
INSA, Pharmacy Faculty, University of Barcelona, 
Barcelona, Spain 
2Ingenio-CONSOLIDER Program, FUN-C-FOOD 
CSD2007-063, Ministry of Science and Innovation, 
Barcelona, Spain 
3Department of Internal Medicine, Hospital Clinic, 
Institut d‘Investigació Biomèdica August Pi i Sunyer 
(IDIBAPS), University of Barcelona, Spain 
4CIBER Fisiopatología de la Obesidad y la Nutrición, 
Instituto de Salud Carlos III, Spain 
5Laboratorio de Investigaciones Biomédicas del 
Hospital Virgen de la Victoria (Fundación IMABIS), 
Málaga, Spain 
6Servicio Endocrinología y Nutrición del Hospital 
Universitario Virgen de la Victoria, Málaga, Spain

Background and objectives: Epidemiological studies have 
associated moderate consumption of red wine (RW) to a lower 
risk of coronary heart disease. The aim of this study was to eva-
luate RW polyphenols as biomarkers of intake and effect on hu-
man health using targeted and untargeted approaches by mass 
spectrometry (MS) and Nuclear Magnetic Resonance (NMR). 
The potential prebiotic effect of wine polyphenols on human 
feces microbiota was evaluated. 

Methods: High cardiovascular risk subjects followed three 
interventions (28 days each) in a randomized crossover clini-
cal trial: dealcoholized-RW (DRW)(272mL/day, polyphenols-
control), RW (272mL/day) and Gin (100mL/day, alcohol-
control). Urine samples (24h) were collected and analyzed by 
UPLC-MS/MS, HPLC-q-TOF-MS and 1H-NMR. Multivariate 
(Orthogonal Partial Least Square: OPLS) and univariate sta-
tistical analysis (ANOVA, Friendman and Wilcoxon’s signed-
rank tests) were used to compare treatments. 

Results: Targeted analysis identified up to 21 resveratrol 
(RV) metabolites [phase II conjugates of RV and dihydrores-
veratrol (DHR) as microbial metabolites] after RW and DRW 
consumption. Besides others, glucuronide conjugates of dihy-
droxyphenylvalerolactone, RV and DHR identified by untar-
geted HPLC-q-TOF-MS were discriminant by OPLS analy-
sis after both wines compared with gin intake. Endogenous 
3-methyl-2-oxovalerate, a branched-chain aminoacid (BCAA) 
metabolite, was highly excreted after RW and DRW intakes.. 

Considering the microbial composition in feces, Fusobacte-
rias, Enterococcus spp, Bifidobacteria, Blautia Coccoides and 
Eggertella lenta were significantly increased after DRW and 
RW comparing with baseline. 

Conclusions: The use of multivariate statistical approaches 
can elucidate new biomarkers in high cardiovascular risk sub-
jects after RW consumption. Presence of metabolites from 
BCAAs pathway could suggest an increase in the global energe-
tic metabolism. This study showed that RW consumption can 
significantly modulate the growth of selected gut microbiota in 
humans, which suggests possible prebiotic benefits associated 
with the inclusion of RW polyphenols in the diet. This trial was 
registered at controlled-trials.com as ISRCTN88720134. 

Key words: Wine, biomarker, metabolomic, metabolic pro-
filing, LC/MS, NMR.

MULTI-FUNCTION OF GALLATE FOR HUMAN 
HEALTH
S J. Chang
National Cheng Kung University, Tainan, Taiwan

Gallic acid (3,4,5-trihydroxybenzoic acid.) is one of phyto-
chemicals and is found in many plants, such as gallnuts, tea 
leaves, and Toona sinensis leaves. Gallic acid (GA) and its de-
rivatives (gallate) have been regarded to possess anti-oxidant, 
anti-obesity, anti-atherosclerotic, anti-diabetic, and anti-cancer 
effects in animal and human studies. GA is part of the structure 
of other polyphenols, and commonly used in laboratories as 
standard to measure the concentration of phenolics and po-
lyphenols in plant extracts. GA has two functional groups hy-
droxyl and carboxylic acid groups. It can yield numerous esters 
and salts derivatives including digallic acid which is formed by 
the reaction of two gallic acids such as epigallocatechin gallate 
(EGCG). EGCG, the major and active compound in green tea, 
is a powerful antioxidant and has been shown to protect against 
heart diseases and cancer in numerous studies. Tannins, esters 
of digallic acids, have shown potential anti-viral, anti-bacterial 
and anti-parasitic effects. Recent studies indicated that GA, the 
major compound in the ethanolic extract of Toona sinensis 
leaves, decreased the hyperglycemia and insulin resistance in 
the type 2 diabetic mice, and reduced the lipid accumulation 
in the adipocytes and oleic acid treated hepatocytes, which is 
beneficial for body fat control and fatty liver. Molecular mecha-
nism underlying was through peroxisome proliferator activa-
ted receptor alpha (PPARγ) due to the increased expressions of 
PPARγ and its downstream genes responsible for glucose and 
lipid metabolism by GA. Protein analysis indicated that GA 
reduced the expression of proteins responsible for gluconeo-
genesis and lipogenesis, leading to the reduced hepatic glucose 
production and lipid accumulation in liver of diabetic mice. 
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Thus, GA and its derivatives with a variety of biological ac-
tivities protect human from metabolic disorders, suggesting to 
be developed into new adjunctive agents for human health. 

Key words: Human health, phytochemicals, gallate, oxida-
tive damage, viral infection, metabolic disorder.

GARLIC-DERIVED COMPOUNDS FOR THE PRE-
VENTION OF LIFESTYLE-RELATED DISEASES
T. Seki, K. Watanabe, T. Imai, A. Sato, Y. Kagawa, T. Ho-
sono
Department of Chemistry and Life Science, Nihon 
University, Fujisawa, Japan

Garlic (Allium sativum L.) has long history as food with 
characteristic flavor and some medicinal properties. Modern 
scientific research revealed that wide variety of dietary and 
medicinal functions of garlic such as antimicrobial, antiobesity, 
antihypertensive, antithrombotic, and anticancer effects. The-
se potent activities are mostly attributed to sulfur compound 
derived from garlic. Actually, garlic contains great amount of 
sulfur in comparison with other edible vegetables. The sulfur 
is usually stored as amino acid including S-allyl-L-cysteine 
sulfoxide, S-methyl-L-cysteine sulfoxide in the garlic. Cha-
racteristic flavor is generated by the reaction of CS-lyase and 
S-allyl-L-cysteine sulfoxide or S-methyl-L-cysteine sulfoxide, 
when the cellular structure of garlic is disrupted. Diallyl thio-
sulfinate (allicin) and allyl methyl thiosulfinate are generated 
by the enzymatic reaction, and several kinds of sulfides are 
further generated by the following spontaneous reactions with 
sulfinates produced by CS-lyase. The sulfides including diallyl 
trisulfide, diallyl disulfide, allyl methyl trisulfide, diallyl sulfide 
are more stable than the sulfinates. In the crushed garlic, more 
than 20 kinds of sulfide compounds could be detected; howe-
ver, their functions are different from one another; e.g., allicin, 
allyl methyl trisulfide, and diallyl trisulfide have potent anti-
microbial, antithrombotic, and anticancer activity, respectively. 
Food function of garlic against lifestyle-related diseases inclu-
ding antiobesity, antithrombotic and antileukemic properties 
of these sulfides, and some of their molecular basis will also be 
discussed in this paper. 

Key words: Cancer, garlic, obesity, thrombosis.

PHYSIOLOGICAL FUNCTIONS OF A FLAVOR COM-
PONENT FROM SHIITAKE MUSHROOMS
H. Kumagai, M. Akao
Department of Chemistry and Life Science, College 
of Bioresource Sciences, Nihon University, Japan

Background and objectives: Shiitake mushrooms (Lenti-
nula edodes) are appreciated for their specific flavor and often 
used in Japanese cuisine. The flavor compounds from shiitake 
mushrooms are cyclic sulfuric compounds, which are formed 
from lentinic acid by enzymes when they are cut or crushed. 
Lenthionine is the major component among them characteri-
zing the shiitake flavor. This study presents the physiological 
functions of lenthionine especially focusing on the inhibitory 
activity against platelet aggregation and suppressive activity 
against hepatic injury. 

Methods: Lenthionine was orally administered to rats, and 
its inhibitory effect against platelet aggregation was evaluated 
ex vivo. In order to examine the mechanism of action, plate-
lets were activated by various agonists in vitro and the inhibi-
tion percent of lenthionine against aggregation was measured. 
Phosphorylation of proteins, morphological change and acti-
vation of platelets were also compared with and without the 
presence of lenthionine. 

The preventive effect of lenthionine against acute hepatic 
injury was evaluated by using carbon tetrachloride. After the 
oral administration of lenthionine to mice, hepatic injury was 
induced by carbon tetrachloride. Then, markers of hepatic in-
jury and activities of detoxification enzymes were determined. 

Results:] Platelet aggregation was inhibited by the oral ad-
ministration of lenthionine and by the addition of lenthionine 
to the blood samples prior to the induction of aggregation by 
various agonists. Phosphorylation of β-actinin and polymeri-
zation of actin were suppressed by the addition of lenthionine 
to platelets, which led to the prevention of their morphological 
change and integrin GP IIb/IIIa activation. Orally-administe-
red lenthionine prevented the progress of hepatic injury indu-
cing phase II detoxification enzymes and suppressing oxidative 
stress. 

Conclusions: These results indicate that lenthionine excerts 
physiological functions in vivo even when it is orally adminis-
tered, and the mechanism of action of lenthionine is different 
from that of sulfides from garlic. 

Key words: Shiitake flavor, lenthionine,,platelet aggrega-
tion, hepatic injury.
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T7 FOOD CULTURE AND NUTRITIONAL EDU-
CATION

NPS1-7 The role of nutraceuticals in health along 
with basic nutrition
GLOBAL NUTRIENT SECURITY AND NUTRIENT 
BIOAVAILABILITY
H. Lelieveld1, I. Odriozola-Serrano2, G. Oms-Oliu2, O. 
Martin-Belloso2

1GHI Association, c/o Department Food Science & 
Technology, Universität Für Bodenkultur, Vienna, 
Austria 
2Department of Food Technology, University of 
Lleida, Agrotecnio Center, Lleida, Spain

A billion people suffer from hunger, but even if people re-
ceive their energy supply, they often do not receive enough es-
sential nutrients. In many cases these nutrients are in the food, 
but not bioavailable, thus, attention should be paid to making 
nutrients accessible to the organism. Preservation technologies 
are being used to obtain safe and stable food, in addition, feasi-
bility of using these technologies to enhance the bioavailability 
of certain nutrients present in food products is under study. 
Depending on the food matrix, the presence of antagonistic 
agents may substantially compromise nutrient bioavailability. 

Thereby, an update on the state of the art of processing tech-
nologies regarding the effects on nutrient bioavailability on di-
fferent foods will be presented through the discussion of some 
of the key aspects that rule the enhancement or decrease of 
nutrient bioavailability in preserved food. As fruits and vegeta-
bles are rich sources of nutrients and other health-related com-
pounds, case studies on various plant foods will be presented to 
illustrate the ability of thermal and nonthermal food preserva-
tion technologies for increasing nutrient accessibility to the or-
ganism. Although an improvement of nutrient bioavailability 
is important for population in general, this is a critical concern 
for people who do not have a guaranteed food security. 

Key words: Food security, nutrient bioavailability, proces-
sing technologies.

ANCIENT WISDOM AND NUTRACEUTICALS - IN-
TERNATIONAL PERSPECTIVE
L R. Juneja
Taiyo Kagaku Co., Ltd.,Yokkaichi, Mie, Japan

The role of diet in health maintenance and disease preven-
tion has been known for centuries based on experience and 
epidemiological data. We have explored functionality of green 
tea and various other botanical by various scientific studies to 
confirm the health benefits. Many studies on various nutraceu-
ticals based on ancient secrets will be discussed. The relations-
hip between food and health is complex and continuously evol-
ving with recent increased consumer awareness of nutrients 
and nutraceuticals and their delivery system that has begun to 
appear in a tremendous increase in the market size

Key words: Botanicals, disease prevention, nutraceuticals.

DRUG-INDUCED NUTRIENT DEPLETION: UNMET 
CLINICAL NEED OR LABEL WARNING?
M P. Palthur
Indigene Pharmaceuticals, Inc., Hyderabad, India

The depletion of nutrients by drug treatments and iatroge-
nic nutritional deficiencies is a long-standing problem in the 
current health care. Although the disease itself is the primary 
factor in the progression of symptoms, scientific literature with 
varied level of evidence indicate the role of nutrient depletion 
in the progression of disease. Furthermore, drug-induced nu-
trient depletion seems to be understated in the current drug re-
view and approval process as an adverse drug reaction among 
the cluster of adverse reactions and side-effects on patient 
safety information sheets. Drug-Induced Nutrient Depletion is 
complex and appropriate system of comprehensive disease ma-
nagement program is yet to be evolved. This session is inclined 
to raise debate and call for action on Drug-Induced Nutrient 
Depletion issues rather than reviewing the published literature. 
Various options for debate including, nutrition panel review 
as a component of drug approval are proposed. Furthermore, 
repurposing of nutraceuticals and the co-existence and inte-
gration of nutraceuticals and pharmaceuticals is proposed as a 
prospective product solution.

Key words: Drugs, health care, nutrient depletion.
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MAPPING FRUIT, VEGETABLE AND PHYTONU-
TRIENT CONSUMPTION GLOBALLY
Y. Lin
Supplement Product Development, Amway Corpo-
ration, USA.

Fruits and vegetables are important sources of key nutrients, 
such as potassium, dietary fiber, folic acid, vitamins A, C and E 
with recommended intakes. Additionally, they contain natura-
lly occurring phytochemicals, which may have health benefits 
beyond basic nutrition, despite having no recommended in-
takes at this time. By utilizing the World Health Survey (WHS) 
Data and Global Environment Monitoring System (GEMS) 
Data which maps clusters, new global research will reveal, by 
global cluster as defined by the World Health Organization, the 
number of servings of fruit and vegetables consumed, the top 
fruits and vegetables consumed based on volume intake, and 
indicate the most concentrated phytonutrient sources among 
the fruits and vegetables being consumed. These findings will 
provide the foundation for further research documenting any 
global phytonutrient shortfalls. The research design mirrors an 
earlier protocol, which quantified the “phytonutrient gap” or 
intake shortfalls of nine phytonutrients found predominantly 
in fruits and vegetables among the US population (published 
February 2012 in the paper entitled “Phytonutrient Intake by 
Adults in the United States in Relation to Fruit and Vegetable 
Consumption” in the Journal of the Academy of Nutrition and 
Dietetics.

Key words: Fruit, vegetable, phytonutrient consumption

COLLABORATIVE FUNCTIONAL FOOD AND NU-
TRACEUTICAL RESEARCH OPPORTUNITIES IN 
CANADA
L. Milligan
Advanced Foods and Materials Canada, Guelph, 
Ontario, Canada

The research and development landscape in Canada is di-
verse and complex. There are numerous world-class resources 
to aid discovery, scale-up, and commercialization of innova-
tive food and health products, and Advanced Foods and Ma-
terials (AFM) Canada is the portal to engage with them. Our 
extensive network across Canada includes Universities, Gover-
nment research labs, contract development centers, , business 
enterprises, producer groups, and private and public funding 
organizations. Evolving into an independent, self-sufficient, 
non-profit organization from AFMNet (a Network of Centres 
of Excellence in food research founded in 2003), AFM Canada 
gains awareness , and facilitates the translation, of laboratory 

breakthroughs into commercial success and has managed a 
portfolio of over $25 million in multidisciplinary and multi-
sectoral R&D funding and has successfully raised an additional 
$13 million in leveraged financing from other sources, leading 
toward the generation of numerous start-up companies, pa-
tents, licenses, and the development of highly qualified person-
nel. AFM Canada is actively managing more than 25 innova-
tive projects, including over $2.5 million in public and private 
project funding, producing technologies that will have a posi-
tive impact on the well-being of consumers around the world. 

Key words: Collaboration, R&D, network, funding, univer-
sity.

PS1-7Cultural differences in diet and nutrition 
across Europe. Impact on health
NUTRITION AND POLITIC – EASTERN COUNTRIES’ 
EFFECT OF TRANSFORMATION
M. Schlegel-Zawadzka
Department of Human Nutrition, Institute of Public 
Health, Jagiellonian University Medical College, 
Krakow, Poland

The transformation from a communist into a capitalist sys-
tem in East European countries had an influence on their popu-
lation in many aspects. Among them were dietary habits, con-
sumer preferences and food security. Since early twenty-first 
century, when several countries joined theEuropean Union, this 
influence started to increase. Several facts should be mentioned 
in connection with food nutritional value – the development 
of new food formulations, application of new technology in 
food industry, changes in agricultural (animal and plant) pro-
duction, the introduction of new food packaging for extending 
the shelf life and increase in food imports, which had not been 
before. Changes occurred in dietary habits, structure of fat con-
sumption in favour of poultry meat. However, several negative 
effects can be also observed, such as increased consumption of 
sugar, sweets, fat and salt, irregular meals, food intake higher 
that the energy demand. These phenomena are reflected in the 
increase of the incidence of civilization diseases.

Key words: Politic, food security, civilization diseases
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DIET AND HEALTH IN THE MIDDLE OF EUROPE
H. Boeing
German Institute of Human Nutrition, Potsdam-
Rehbrüecke, Germany

Eating habits in the middle of Europe are influenced by the 
local production of food. However, with the common Euro-
pean market, these local eating practices were more and more 
influenced by ideas of a healthy diet originating either from the 
South or recently from the North of Europe. The most promi-
nent example is the Mediterranean diet index mainly characte-
rized by olive oil, fish, raw vegetables, fruits and less meat and 
dairy products. Recently, a Nordic healthy diet index was pro-
posed consisting of fish, cabbage, rye bread, oatmeal, apples, 
pears and root vegetables. Both types of indices have shown to 
be associated with reduced mortality and chronic disease risk 
in their regions, but also other populations. 

The future diet in the middle of Europe have the change to 
combine the advantages of both types of indices since most 
components of the two indices also belong traditionally to the 
diet in middle Europe or have found acceptance during the last 
decades. Very interesting is the combination of the fiber com-
ponent from the Northern diet with the vegetable component 
from the Southern diet. In the middle of Europe, the intake 
of fiber rich bread as well as the intake of raw vegetables is a 
widespread dietary practice, however, with some modification 
compared to the original indices. Compared to the North, fi-
ber rich wheat products instead of rye products are often been 
eaten. Compared to the South, not only fruiting and leafy ve-
getables such as tomatoes and lettuce are eaten, but also root 
vegetables such as carrots. Despite these differences, inverse 
risk relation could be observed for particularly these two die-
tary components in cohort study analyses from Middle Europe. 

In conclusion, the diet of the middle of Europe has the 
change to select the best preventive dietary components, iden-
tified either in Northern or Southern Europe, and to combine 
them in the daily dietary practice, since their consumption is 
already been introduced in principle for a long time. 

Key words: Diet, European Union, Mediterranean diet

IS THE MEDITERRANEAN DIET THE BEST ONE IN 
EUROPE?
M. Porrini
Department of Food, Environmental and Nutritio-
nal Sciences, University of Milan, Milan, Italy

Since the first data from the seven countries study, nume-
rous surveys showed that adherence to a Mediterranean diet 
(MD) can significantly decrease the risk of mortality from car-
diovascular diseases and cancer, as well as the incidence of age 
associated cognitive decline.

The MD was identified as the traditional dietary pattern 
from Crete, Greece and southern Italy in the early 1960s, cha-
racterized by high consumption of whole grains, legumes, nuts, 
fruits, vegetables and olive oil and moderate consumption of 
fish. For decades, researchers have been intrigued by the health 
benefits of its numerous components, but also by the role of 
the overall dietary pattern. The rationale is that food items and 
nutrients may have synergistic or antagonistic effects. Further-
more, the combination of healthy food choice with healthy 
weight, physical activity, a well ordered life, and a proper dose 
of sunlight may increase the beneficial effects. 

There are other diets associated with a reduced risk of chro-
nic diseases, such as the traditional Okinawan diet and the mo-
dern DASH diet (Dietary Approaches to Stop Hypertension), 
as well as dietary patterns identified by a statistical approach 
(e.g. factor or cluster analysis), such as the Prudent pattern.

In Europe, considerable differences in food habits exist 
among different countries, even if a sort of south-north gra-
dient is present from Mediterranean to Western dietary pat-
terns. However, southern countries are moving away from the 
Mediterranean model, as revealed also by a survey conducted 
in southern Italy (the Moli-sani project). On the other side, an 
interesting experience comes from the North Karelia Project, 
launched in Finland in the 1970s to help reducing the high co-
ronary mortality. The results confirm how the Mediterranean 
“lesson” may be helpful in improving lifestyle and promoting 
health. 

Key words: Mediterranean diet, dietary pattern, lifestyle

DOES LOCAL DIET LEAD TO MORE SUSTAINABLE 
DIET? 
I. Thorsdottir
School of Health Sciences, University of Iceland, 
Reykjavik, Iceland

Background and objectives: Growing interest for locally 
produced healthy foods is linked to actions needed because of 
climate change. Striving to avoid transporting food long dis-
tances is an example of such actions. The vision to go back from 
the all-a-like global food production to varying cultural foods 
supports this interest. More knowledge about food, nutrition 
and health has also led to increased interest in locally produced 
food. The objective of this paper is to explore whether a local 
diet leads to a more sustainable diet.

Methods: Sustainable diet can be defined as 
-a diet that can be the diet of a population continued over 

a long time without damage to the environment i.e. based on 
sustainable use of resouces and without harmful pollution, 

-a diet that promotes health of the population at all ages and 
conditions and takes the impact of diet in early life on health 
later into consideration, -a diet that preserves biodiversity.
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Results from several studies on local foods for vulnerable 
groups (infants, children, adults with metabolic syndrome) 
will be discussed and evidence for recommending local diet as 
more sustainable diet.

Results: Investigations show a need for better adherence to 
the old Nordic recommendation on vitamin D intake. A mino-
rity of 7 year-old children (22.4%) were following the vitamin-
D intake recommendations during autumn in Iceland. About 
65% of the children had sub-optimal vitamin-D blood levels. 
In the SYSDIET randomized contolled study the dietary quali-
ty of a Nordic population with metabolic syndrome was found 
unsatisfactory. A change to a Healthy Diet including local 
foods (e.g. rye bread, barley, fish, vegetables, fruit and berries, 
rape seed oil) improved the nutritional quality of the intake sig-
nificantly. 

Conclusions: Studies on local diets in the Nordic countries 
indicate they are more sustainable and promote health in seve-
ral vulnerable groups in the population.

Key words: Local dietes, Nordic diet, sustainability, Vita-
min D.

PS1-7 B Professionalism and Capacity Building in 
Nutrition – a UK perspective
PROFESSIONALISM AND CAPACITY BUILDING IN 
NUTRITION – A UK PERSPECTIVE 
A. Jackson1,2, L. Milliner1

1Association for Nutrition, UK 
2Institute of Human Nutrition, University of 
Southampton, UK

Professor Jackson and Leonie Milliner will update the con-
ference on developments in the UK to regulate the practice of 
nutrition to build capacity and develop workforce competence 
in evidence-based nutrition. The lecture will outline the role of 
the Association for Nutrition (AfN), the Voluntary Regulator 
for Registered Nutritionists in the United Kingdom, and I the 
Association’s work to restructure the register, define competen-
cy standards for entry to the nutrition profession, and deve-
lop a modern, responsive and internationally-focused course 
accreditation for higher-education providers. They will outline 
AfN’s work, funded by the UK’s Department of Health’s Third 
Sector Investment Programme, and building on AfN’s role as 
the Voluntary Regulator, to set standards, recognise and quality 
assure the skill and competence of the wider workforce across 
health and social care. AfN’s view is that it is vital everyone who 
uses or provides nutrition information and advice has the skill, 
confidence and capacity to do so safely and effectively, sup-
ported by sound, evidence-based scientific practice. The lec-
ture will give an overview of UK regulatory developments and 
provide an update on our work to develop AfN Certification 

to assess, maintain and enhance the nutrition competence of 
those who give nutrition advice to the public, including online 
assessment of nutrition skills leading to AfN Certificate of Nu-
trition Competence, and Course Certification, which recogni-
ses evidence-based and effective nutrition training. Finally, we 
will provide an overview of AfN’s strategic objectives for the 
next five years; to provide leadership to the international com-
munity and share our skills and knowledge in capacity building 
in the workforce, at both the professional and lower levels, to 
the benefit of all. 

The lecture will be of interest to those involved in capacity 
building and skill development, in the governance of professio-
nal, regulatory or statutory bodies in nutrition, to course lea-
ders in higher and further education, to employers and com-
missioners of training programmes. 

You can find out about AfN’s work to support the wider 
workforce for the protection of the public, on www.associa-
tionfornutrition.org. 

Key words: Capacity building, nutrition education, leader-
ships, training.

PS2-15Linking food security and nutrition edu-
cation to improve infant and young child feeding
AGRICULTURE-NUTRITION LINKAGES: POTEN-
TIALS AND LIMITATIONS FOR IMPROVING YOUNG 
CHILDREN´S DIETS THROUGH LOCAL FOODS
E. Muehlhoff
Food and Agriculture Organization of the United 
Nations

Growing attention is being given to the pathways through 
which agriculture and food systems can play a stronger role in 
improving nutrition. Aiming toward more nutrition-sensitive 
agriculture means recognizing the value of diversified food 
production systems, particularly for smallholders and adding 
nutritional value to production systems by translating increa-
sed income and food availability into more nutritious family 
diets. Nutrition sensitive agriculture also means recognizing 
the importance of adequate food and a nutritionally sound diet 
for women and young children, particularly during the 1000 
day period between conception and the first two years of life. 
FAO has been promoting improved complementary feeding for 
children 6-23 months by empowering rural families to enrich 
young childrens´ diets using local foods. A multi-sectoral ap-
proach is encouraged to foster linkages between different sec-
tors having an influence on food security, such as agriculture, 
fisheries, health, rural development and womens´ affairs. The 
approach supports a community based process which com-
bines food security and nutrition education activities. Tools 
such as the Seasonal Food Availability Calendar and Gender 
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Based activity calendars are used to identify local food resou-
rces available throughout the year to better understand pro-
blems of food insecurity and malnutrition. Community based 
nutrition education and hygiene and cooking demonstrations 
are undertaken with families with young children in order to 
facilitate adoption of improved feeding and hygiene practices. 
Preliminary evidence from projects in Afghanistan, Cambodia, 
Laos, Malawi and Zambia has demonstrated: 1) families´ inter-
est in using locally available foods by seasons to improve the 
nutritional content of young childrens´ diets 2) the relevance of 
introducing such skills and 3) the practical feasibility of using 
improved recipes in the family setting. The potentials and limi-
tations of this approach are discussed and insights and lessons 
are offered on upscaling complementary feeding interventions. 

Key words: Complementary feeding, food-based approach, 
nutrition-sensitive agriculture.

EXPERIENCE AND LESSONS FROM TRIALS OF IM-
PROVED PRACTICES: CONSULTATIVE RESEARCH 
WITH CAREGIVERS
T. Jeremias
Food and Agriculture Organization, Rome, Italy

Food-based approaches to improve nutrition during the 
first two years of life are one of the essential strategies to prevent 
stunting and to contribute to people’s health and well-being 
throughout life. FAO has used Trials of Improved Practices 
(TIPs) in Afghanistan, Cambodia, East Timor, Laos, Malawi 
and Zambia to design nutrition education programmes to im-
prove infant and young child feeding in the context of food se-
curity projects. TIPs is a consultative process to test improved 
infant feeding and nutrition practices using locally available 
resources. During TIPs current infant and young child (chil-
dren 6-23 months) feeding practices are assessed, improve-
ments are negotiated with the family and subsequently tested 
in a real environment while information is gathered on their 
acceptability. In all countries, participants lived in rural agri-
cultural economies with poor market integration, where seaso-
nal variations in food availability are pronounced. TIPs teams 
were multisectoral and comprised of extension staff from the 
Ministries of Health, Agriculture, Education, Women’s Affairs 
and Department of Community Development, depending on 
the country. The TIPs field work consisted of four home visits: 
during the first visit the family food security (FS) situation, fee-
ding behaviours and dietary intake were evaluated. Subsequent 
home visits assessed families’ ability to engage in selected im-
proved feeding and hygiene practices, such as preparing thic-
ker complementary foods, and/or increasing the quantity and 
diversity of food , increasing feeding frequency, practicing acti-
ve feeding and hand washing. Recipe testing was carried out at 
community level, during participatory group cooking demons-

trations. General lessons and experiences will drawn from the 
implementation of TIPs in diverse countries. Recent research 
findings from TIPs in Malawi (2011/2012) will be presented in 
detail and implications reviewed for the design and scaling up 
of recommendations. 

Key words: Infant and young child feeding, complementary 
feeding, trials of improved practices (TIPs), developing coun-
tries.

SCALING UP FOOD SECURITY AND NUTRITION 
EDUCATION: OPPORTUNITIES AND CONSTRA-
INTS
G. Kennedy
Food and Agriculture Organization of the United 
Nations

There is a global call for scaling-up integrated, communi-
ty-based nutrition programmes that link agriculture, health, 
water and sanitation, social protection and other sectors in or-
der to secure lasting nutritional improvements. Many current 
initiatives such as Scaling up Nutrition (SUN), REACH (Re-
newed Effort Against Child Hunger and Undernutrition) and 
the Zero Hunger Challenge are advocating an intensified and 
wide-spread effort to eliminate child hunger and undernutri-
tion. Similarly there is an increasing dialogue taking place on 
how to make agriculture and food systems more nutrition sen-
sitive. This presentation will describe FAO projects in Malawi 
and Cambodia which combine food security activities oriented 
toward increasing the production and availability of nutrient 
dense foods with nutrition education and behavior change in-
terventions to improve complementary feeding practices. The 
projects use a community based approach aimed at improving 
the local production of nutrient dense crops such as small ani-
mal source foods, dark green leafy vegetables, nuts and beans 
and fruit. These food security interventions are combined with 
community-based nutrition education, provided by commu-
nity nutrition facilitators who are supported by agriculture, 
health and women’s affairs extension services. Despite the in-
crease in advocacy and attention to the importance of nutri-
tion, efforts to scale-up activities are often challenging. The 
presentation will highlight the challenges and opportunities for 
scaling up this type of program. 

Key words: Complementary feeding, food security, Cam-
bodia, Malawi.
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CHALLENGES IN APPLIED NUTRITION RESEARCH
M. Krawinkel, I. Jordan
Institute of Nutritional Sciences, Justus Liebig Uni-
versity Giessen, Giessen, Germany

According to Rossi and Whyte, important differences bet-
ween basic and applied research are the research’s motivation, 
the methods, financial sources, and the research arena. While 
basic research addresses questions focussed on details of pro-
cesses and products, applied nutrition research orientates itself 
towards questions of immediate practical relevance for sol-
ving problems outside the laboratory. In the latter quantitative 
methods of epidemiology as well as qualitative methods (e.g. 
focus group discussions, mappings a.o.) are used. In the 1980’s, 
Brownlee pointed out that - if applied research is to serve as 
a tool for solving delivery problems in developing countries 
- researchers and managers must work more closely together. 
A challenge might occur that primarily research is directed 
towards issues and problems of marginal interest to program-
me managers and the prime interests of the project managers 
do not coincide with the research questions. Still, applied re-
search, its questions and methods are to be negotiated between 
researchers and implementers throughout the project. The 
risk of interfering with the project implementation through 
research on this process will be discussed. Today, systematic 
reviews and meta-analysis are considered as most promising in 
identifying the best problem solution for development. Howe-
ver, in a systematic review Masset and colleagues concluded 
after looking at the effectiveness of agricultural interventions 
aiming on improvements of the nutritional status of children 
in developing countries that most studies are statistically un-
der powered to demonstrate any effects. The complexity of 
the pathway to a good nutritional status is long. Many causal 
and underlying factors impact on the outcome. A research ap-
proach acknowledging the disparity of humans and their live-
lihoods results in bigger sample sizes. Thus, applied research 
is often very costly and time consuming. Programmers and 
policy makers need to take this into account when asking for 
evidence. 

Key words: Communication, nutrition research, impact as-
sessment.

PS2-23A China’s nutrition transition: Implica-
tions of rapid social and economic change for 
non-communicable disease risk
CHINA IN THE 1950-1982 PERIOD: A PERIOD OF 
SCARCITY, A VERY TRADITIONAL LIFESTYLE, AND 
EXTENSIVE UNDERNUTRITION
S. Du1, F. Zhai2, B. Zhang2, H. Wang2, B. Popkin1

1Nutrition Department, University of North Caroli-
na, Chapel Hill, USA 
2Institute of Nutrition and Food Safety, Chinese 
Center for Disease Control and Prevention, Beijing, 
China

Historically many have spoken of the Chinese diet as one 
of the great healthy diets of the world. However, little is un-
derstood about the actual diet Chinese consumed prior to the 
1980¡¯s and the rapid transformation of its economy. After 110 
years of poverty, civil wars, and the battle against the Japane-
se invasion, China in 1949 was like a wasteland: famine was 
common in many regions, mortality was high and life expec-
tancy was low. The 1950-82 period represented a complex set 
of changes which ultimately created the basis for a revolution 
in food production. Initially food production and food supplies 
were inadequate and food rationing was utilized. Initial high 
levels of cereal consumption increased from 542 grams/day 
(80% coarse grains) in 1952 to 618 grams/day (predominantly 
refined rice and wheat) in 1982. Animal source food consump-
tion was very low and slightly increased from 30 to 56 grams/
day. Energy from fat increased slightly from 11% to 14% of 
energy over this 30-year period. Away from home eating was 
rare. Sugar-sweetened beverages were introduced by Coca-
Cola importation in 1979. On the other hand, over 80% of the 
Chinese population had heavy work-related physical activities. 
Transportation shifted slowly from walking toward biking with 
limited public transportation. Few private cars and minimal 
television existed during this period. Consequently, malnutri-
tion was prevalent, while overweight and obesity was rare. Till 
1982, 17% of preschoolers, 20% of children and teens, and 13% 
of adults were underweight. Minimal overweight and obesity 
existed with the very highest estimates being a total of 6% of 
adults having BMI ≥ 25 kg/m2. Large cultural, economic and 
communication differences existed between urban areas and 
rural areas. Overall, the stage of famine was replaced by one of 
receding famine during this period. 

Key words: Malnutrition, food insecurity, overweight, po-
verty, physical activity, China.
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THE EVOLUTION OF THE CHINESE DIET: 1991-
2011
F. Zhai1, S. D2, Z. Wang3, J. Zhang3, W. Du3, B. Popkin2

1Chinese Nutrition Society, Beijing, China 
2Department of Nutrition, University of North Caro-
lina, Chapel Hill, USA 
3Chinese Center for Disease Control and Preven-
tion, Institute of Nutrition and Food Safety, Beijing, 
China

China has undergone in the past two decades a major tran-
sition not only in the types of foods consumed but in basic coo-
king and eating behaviors. The classic high complex carbohy-
drate and vegetable diet with minimal animal source food and 
fats is gone and is increasingly being replaced by an unhealthy 
western type of diet but using traditional recipes. On the one 
hand, the basic transition has entailed a shift away from rice, 
wheat and coarse cereal toward more fats and proteins. This 
has included large increases in vegetable oil intake and ani-
mal source foods. The major animal source foods have shifted 
from pork to include poultry, and egg products. On the other 
hand cooking and eating styles have changed remarkably. The 
proportion of calories that come from deep fried foods has in-
creased markedly to the point where the majority of Chinese 
consume over 30% of their calories from deep fried foods, and 
more than 60% of Chinese population consumes a diet with 
over 30% of energy from fat. At the same time away-from-ho-
me eating has increased greatly as has snacking. Prior to the 
last decade essentially there was no snacking in China except 
for consumption of hot water or green tea. This has shifted and 
continues to represent a major growth factor. The proportion of 
calories and fat consumed away from home also has markedly 
increased. The latest trend is a rapid increase in sales of sugary 
beverages of all sorts. The younger cohort of Chinese, those 
who have grown up during this economic boom period, have 
shifted more markedly toward eating western foods as well as 
their traditional cuisine. Overall vegetable intake is down con-
siderably and most dimensions of dietary change are moving 
far outside the classical diet and Chinese dietary guidelines.

Key words: Biomarkers, aging, nutrition, chronic diseases 

THE PHYSICAL ACTIVITY TRANSITION IN CHINA: 
1991- 2011
H. Wang1, S W. Ng2, A G. Green3, S. Chang1, B. Zhang1

1Institute of Nutrition and Food Safety, , Chine-
se Center for Disease Control and Prevention, 
Beijing,China 
2Department of Nutrition, University of North Caro-
lina, Chapel Hill, NC, USA2Department of Biostatis-
tics, University of North Carolina, Chapel Hill, USA

Econometric and epidemiological analyses have linked each 
dimension of activity at work, home production, transportation 
and inactivity with weight change. We estimate the Metabolic 
Equivalent of Task (MET) hours expended per week for each 
individual in the domains of work, home production, travel/
transit and active leisure, as well as sedentary leisure hours per 
week. We present the observed measures among adult (19-65y) 
men and women, and adolescent boys and girls (12-18y) and 
children (6-11y) and explore the determinants of these trends. 

Major shifts have occurred among adults while children 
have remained relatively inactive the entire period. The greatest 
PA declines for both adult men and women have been at work, 
where the majority of physical activity is reported for most in-
dividuals. Women have also reduced their home production 
activities (cooking, laundry, cleaning, childcare) significantly. 
Urbanization, shifts from agriculture-based work to manufac-
turing and the service sector, and improved access to energy-
saving technologies at work and at home help explain these 
trends. In addition, we found at in the early 1990s, adult Chi-
nese women had higher energy expenditure at work compared 
to men due to greater involvement by men in businesses and 
factory-work, while women were more involved in farming un-
til around 2000. We also see a large gender difference in home 
production time and METS. Adult, travel PA has also fallen 
with increase vehicle ownership and improved transportation 
infrastructures. Active leisure PA has started to rise gradually 
in the last decade but remains low. Meanwhile, sedentary lei-
sure time rose significantly from an average of 15hrs/week to 
22hrs/wk between 1991 and 2011. Similar analyses on children 
and adolescents will be presented; however, the PA variations 
are small due to minimal home production, extensive studying, 
television and sedentary time). 

Key words: Physical Activity, movement, adults, children, 
China.
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OBESITY DYNAMICS IN CHINESE CHILDREN AND 
ADULTS
P. Gordon-Larsen1, H. Wang2, B. Popkin1

1Nutrition Department, University of North Caroli-
na, Chapel Hill, USA 
2Institute of Nutrition and Food Safety, Chinese 
Center for Disease Control and Prevention, Beijing, 
China

China presents a unique model for weight change as the 
country has experienced transition from a history of under-
nutrition followed by the most rapid worldwide increase in 
obesity. The China Health and Nutrition Survey (CHNS) longi-
tudinally documents these changes using measured height and 
weight across 53,298 observations from 18,059 participants 
collected over a 19-year period from 1991 to 2009. The preva-
lence of overweight (BMI ≥ 25 kg/m2) in CHNS adults nearly 
tripled from 1991 (11.7%) to 2009 (29.2%), with age-related in-
creases in BMI, a secular trend towards increasing BMI (stron-
ger in males), and cohort effects underlying these dynamics. 
In youth during this same period, quanitle regression reveals 
changes across the entire BMI distribution. The increase in the 
population-specific mean BMI was biggest between 1991 and 
2000 and between 2006 and 2009 and was comparatively larger 
in 10 year olds than 13 year olds. By 2009, approximately 12% 
of children and adolescents were overweight, with 3% of 7-11 
year olds and 1% of 12-17 year olds were obese (IOTF BMI 
25 & 30 kg/m2 equivalents). Using latent class trajectory mo-
deling, we see substantial variation in patterns of weight gain 
that are masked in homogeneous classifications, with age and 
baseline BMI predicting patterns of weight gain. Although ur-
banization and income in rural and urban areas is highly pre-
dictive of increasing BMI in early years of the CHNS, in the 
last decade trends are more similar across all urbanicity and 
income levels. Yet among women in later years of CHNS, the 
greatest burden of overweight is in the lower educated women 
(the reverse is true for males ¨C overweight was higher in hig-
her educated men). Our findings highlight the importance of 
preventive measures early in the lifecycle to reduce weight gain. 

Key words: Overweight, cohort effects, urbanization, Chi-
na, weight trajectories.

THE EMERGENCE OF CARDIOMETABOLIC DISEA-
SE RISK IN CHINESE CHILDREN AND ADULTS: 
CONSEQUENCES OF CHANGING PATTERNS OF 
DIET, PHYSICAL ACTIVITY, AND OBESITY
L. Adair1, P. Gordon-Larsen1, C. Batis1, S. Du1, B. Zhang2, 
B. Popkin1

1Nutrition Department, University of North Caroli-
na, Chapel Hill, USA 
2Institute of Nutrition and Food Safety, Chinese 
Center for Disease Control and Prevention, Beijing, 
China

Concomitant with rapid social and economic changes, 
much of China’s population has experienced major dietary 
changes and reductions in occupational physical activity, lea-
ding to an increased prevalence of obesity across all age groups. 
The China Health and Nutrition Survey (CHNS), an ongoing 
longitudinal, household-based survey of urban and rural resi-
dents of 9 provinces documents these changes, and measures 
the emergence of cardiometabolic (CM) disease risk. The 2009 
survey measured blood pressure and collected fasting blood 
on >9000 individuals, ages 7-98 years and analyzed glucose; 
HbA1c; triglycerides (TG); total, HDL and LDL cholesterol; 
and CRP. We estimated prevalence of prediabetes/diabetes, 
dyslipidemia, inflammation, and hypertension using standard 
international definitions. The prevalence of CM risk factors in-
creased with age and degree of urbanicity of residence. In 7-17 
year old youth, 42% had at least one of these CM risk factors: 
nearly 10% had elevated TG and 9.4% had low HDL. In young 
adults (18-40 years), 70% of men and 60% of women had at 
least one risk factor, with 25% having high TG or low HDL. 
In young adults, for whom prevention is particularly impor-
tant, abdominal obesity (waist circumference >90 cm in males, 
>80 cm in females) was already highly prevalent and strongly 
associated with all CM risk factors [e.g., odds ratios ranging 
from 1.5 (1.3-2.8) for high LDL to 3.2 (2.5-4.1) for hyperten-
sion]. Impaired HbA1c or diabetes (HbA1c>5.7%) occurred in 
nearly 9.5% of youth and 13.7% of young adults. Using reduced 
rank regression, a dietary pattern characterized by higher in-
take of wheat products and lower intake of legumes, poultry, 
eggs and fish was associated with HbA1c. The high levels of 
CM risk in youth and young adults foreshadow high morbidity 
and mortality from CVD unless major efforts are made to re-
duce obesity. 

Key words: Diabetes, cardiometabolic risk, China, adoles-
cents, adults.
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SYNTHESIS AND IMPLICATIONS: CHINA’S NUTRI-
TION TRANSITION IN CONTEXT OF THE CHANGES 
ACROSS ASIA, AFRICA, LATIN AMERICA, AND THE 
MIDDLE EAST
B. Popkin
Nutrition Department, University of North Carolina, 
Chapel Hill, USA

The China Health and Nutrition Survey (CHNS) is impor-
tant not only for its insights into current and future shifts in 
China but also for understanding underlying processes com-
mon across all Low and Middle Income Countries (LMIC) Chi-
na has seen is a most rapid shift in urbanization of both urban 
and rural areas, major shifts in technology affecting all activity, 
vast shifts in dietary and activity patterns with resultant shifts 
first in obesity among adults and now the entire population. 
The resultant cardiometabolic burden is seen across the entire 
lifecycle, beginning in school age children. Current rapid shifts 
in the food system in China foretell even more rapid increa-
ses in cardiometabolic problems related to annual doubling 
of food sales from convenience stores and supermarkets, and 
large shifts in away-from-home eating with no increases in ac-
tivity. Mass marketing, snacking and increased sugary beverage 
and processed foods will lead to new dynamics. Concurrently, 
the CHNS is unique as the only major longitudinal study of 
changes over the past two decades across LMIC in diet, activity, 
body composition, and cardiometabolic change in all house-
hold members across a wide geographic area in the low and 
middle income countries. The CHNS allowed us to study shifts 
in urbanization, global changes, economic and social changes 
in a manner not allowed in other countries. But then using 
cruder data we found comparable global shifts and have been 
able to utilize the CHNS to uncover many critical dynamics 
of food systems, urbanization, and technology of work, home 
production, movement and leisure that are affecting the LMIC 
in general. While it would be ideal to have similar nutrition-re-
lated and underlying socioeconomic and contextual data from 
across the globe, the CHNS has allowed many hypotheses to be 
generated and tested globally. 

Key words: Nutrition transition, overweight, diet, activity, 
globalization, urbanizatio.

PS2-23B A global partnership to improve nutri-
tion medicine in Vietnam
A GLOBAL PARTNERSHIP TO IMPROVE NUTRI-
TION MEDICINE IN VIETNAM
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Many countries in transition are experiencing the “dou-
ble burden” of nutritional disease. While significant advances 
continue to be made in medicine, 30 to 50% of hospitalized 
patients remain at increased nutrition risk worldwide, which 
impact inpatients morbidity and mortality. 

Community-based nutrition programs have primarily been 
the focus of public health and development projects in Viet-
nam but increasing attention is given to hospital-based nutri-
tion. This novel project stems from a collaboration between 
academia, government, and foundation. This project uses a 
three-pronged approach based on a partnership of US acade-
mia with the Vietnamese government, hospitals, and academia. 
Vietnamese and US partners have expertise in global health, 
hospital nutrition, education, and research. The ultimate goal 
of the project is to improve nutrition care, and thus patients’ 
nutritional status and hospital outcomes, by addressing poli-
cies, training and education, as well as research using a multi-
disciplinary and integrative approach. 

Educational Aims: -Describe nutrition health characteris-
tics in the hospital settings of Vietnam -Identify steps requi-
red to form a partnership between academia, government and 
foundation to address nutrition medicine in a country in tran-
sition -Identify interventions that may improve process and 
thus inpatients nutrition status and thus morbidity/mortality 
in the Vietnamese hospital setting -Compare and contrast mo-
dels of education in nutrition medicine 

Key words: Education, malnutrition, research, training, 
Vietnam.

HYPOVITAMINOSIS D AND MILD HYPOCALCAE-
MIA ARE HIGHLY PREVALENT AMONG YOUNG 
VIETNAMESE CHILDREN AND WOMEN AND RE-
LATED TO LOW DIETARY INTAKE
H. Le1, F. Wieringa2, N. Tran2, M. Le1, S. Fortin3, A. Lai-
llou3, R. Moench-Pfanner3, J. Berger2

1National Institute of Nutrition, Hanoi, Vietnam 
2Institut de Recherche Pour Le Développement 
(IRD), Montpellier, France 
3Global Alliance for Improved Nutrition 

Background and objectives: In many developing countries 
including Vietnam, data are lacking on vitamin D and calcium 
deficiencies whereas those deficiencies can play an important 
role in the development of bone health and possibly non-com-
municable diseases. 

Methods: A cross-sectional study conducted among 595 
women of reproductive age and 532 children <5 years from 19 
provinces of Vietnam to determine the overall prevalence of 
vitamin D and calcium deficiencies in women and young chil-
dren. For each individual, data concerning daily diet, socioeco-
nomic group, anthropometric status were obtained, and plas-
ma concentrations of calcium and vitamin D were measured. 

Results: The prevalence of hypovitaminosis D status was 
very high, with the prevalence of vitamin D deficiency (25(OH)
D< 30 nmol/L) and insufficiency (25(OH)D between 30–49.9 
nmol/L) being 17% and 40% in women and 21% and 37% in 
children, respectively. Using more liberal cut-off of 75 nmol/L, 
approximately 90% of the women and children were classified 
as having hypovitaminosis D. Overweight/obese women had a 
2 times lower risk (OR=0.46, [0.24-0.90]) for vitamin D defi-
ciency than non-overweight and non-obese women. No par-
ticipant had severe calcium deficiency but moderate and mild 
hypocalcaemia (plasma calcium concentrations between 1.15-
0.9 mmol/L for mild deficiency and between 0.9-0.8 mmol/L 
for moderate deficiency) affected respectively 14% and 83% of 
the women with 97% of the children having mild hypocalcae-
mia. Women and children consumed about 1% of the Institute 
of Medicine (IOM) recommended nutrient intake (RNI) for 
vitamin D and less than 43% of the RNI for calcium. 

Conclusion: Our study suggests that calcium and vitamin 
D deficiencies represent a major public health concern in Viet-
nam. Thus, actions to improve the vitamin D and calcium sta-
tus of the Vietnamese population should be considered. 

Key words: Calcium, Vitamin D, daily intake, fortification, 
Vietnam.

PS3-31A Building research capacity in Latin 
America to address NCDs and obesity
THE CHALLENGE OF BUILDING NUTRITION RE-
SEARCH CAPACITY IN IBERO-AMERICA: THE FIN-
UT EXPERIENCE
A. Gil
Department of Biochemistry and Molecular Biology 
II, Institute of Nutrition and Food Technology, Cen-
tre of Biomedical Research, University of Granada, 
Spain

The Iberoamerican Nutrition Foundation (FINUT) is a 
non-profit organisation created in 2011 aiming to promote 
knowledge, research, development and innovation in the area 
of Nutrition and Food through international cooperation in 
the setting of Iberoamerica. The Board of Trustees is comprised 
by one IUNS, one SLAN and two SEN representatives leaded 
by a President. The FINUT is undertaking the following acti-
vities: a) Providing technical advice for and contributing to the 
implementation of comprehensive nutrition and food strate-
gies at national or regional level in Iberoamerican countries. 
b) Providing incentives for communication and collaboration 
among Iberoamerican scientists in the fields of Nutrition, Food 
and other similar areas, in both the public and private sectors, 
and disseminating related information. c)	 Providing educa-
tion and training to young Iberoamerican scientists in Nutrition 
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and Food. d) Developing leadership programmes in Nutrition 
and Food for young scientists in Iberoamerica. e) Organising 
conferences, symposia, workshops and expert groups, as well 
as promoting as many publications as are deemed of interest 
in the area of Nutrition and Food. f) Cooperating with public 
and private entities in carrying out activities and in dissemi-
nating knowledge. During the last two years the FINUT has 
developed a formation program for young scientists based on 
high quality workshops on food and nutrition hot topics. Two 
of them have been published as BJN supplements in 2012 and 
21013- In addition, he has signed an agreement with the FAO 
to translate into Spanish and disseminate FAO/WHO Food 
and Nutrition reports. Moreover, the FINUT has organized a 
big exhibition on Healthy Food, Nutrition and Lifestyles in a 
Sustainable Environment that will last one year in Spain and 
later for the next four years in four cities of Latin America. 

Key words: Capacity building, nutrition, food, research, 
formation.

BUILDING RESEARCH CAPACITY IN NUTRITION 
IN THE MIDDLE EAST AND NORTH AFRICA: THE 
CHALLENGE FOR MENANA
S. Washi1, I. Khateb2

1United Arab Emirates University, United Arab 
Emirates 
2Jordan University of Science & Technology, Siria

The Middle East and North Africa Nutrition Association 
(MENANA) is established as a regional association of profes-
sional nutrition societies in countries of the Middle East and 
North Africa. The Association enjoys affiliation status with the 
International Union of Nutritional Sciences (IUNS). The ove-
rall objective of the Association is to promote the advancement 
of nutrition sciences and the interest of professional nutritio-
nists in the Middle East and North Africa. Specific objectives 
of the Association are to encourage and promote closer contact 
and interaction between nutritional societies and nutritional 
centers within the region; support holding of conferences and 
workshops that will allow nutritionists to exchange experien-
ces among peers and with professionals from other continents; 
encourage and support training programs and educational 
courses that will build the capacity and improve the quality 
of nutritional research, teaching and service delivery, in the 
Middle East and North Africa; encourage communication and 
collaboration among nutrition scientists in the region, and 
promote dissemination of information in nutritional sciences 
through modern information and communication technology 
(ICT). Other activities are commensurate with promoting nu-
trition among scientists in the Middle East and North Africa 
and explaining the role of nutritionists to society in general. 

The major goal of this session is to have an opportunity to en-
lighten international professionals about MENANA and create 
platform for joined research with similar associations to build 
the research capacity in nutrition in the Middle East and North 
Africa. 

Key words: MENANA,research capacit,nutrition, Middle 
East, North Africa.

PS3-31B Traditional, Indigenous and cultural 
food and nutrition
TRADITIONAL MEDITERRANEAN DIET WITH NOR-
TH AFRICAN PERSPECTIVE
R. Belahsen
Training and Research Unit on Nutrition and Food 
Sciences, Chouaib Doukkali University, Rabat, Mo-
rocco

Mediterranean Diet (MD) is a dietary pattern of people 
living in the countries bordering the Mediterranean Sea. The 
traditional MD is characterized by abundant consumption of 
fruits, vegetables, and high vegetable fat content and olive oil. 
Because MD is rich in biodiversity and nutritionally healthy it 
is reported to protect against cardiovascular risk factors. Howe-
ver, the demographic, nutritional and epidemiological transi-
tion that accompanies development and urbanization have also 
increased the prevalence of overweight and obesity in low and 
medium income countries including North African popula-
tion in the Mediterranean basin. Obesity and overweight have 
been associated to many diet-related chronic diseases (dia-
betes, CVD, hypertension, stroke, cancer). In these countries 
diet is based on a large consumption of cereals (mainly wheat 
that is replacing traditional grains), fruit and vegetables. The 
consumption of animal products including fish remains very 
limited. Also, ready to eat food and restaurants are in conti-
nuous development leading to consumption of foods rich in 
sugar and fat and, to a shift from MD to westernized diet. This 
nutritional situation raises the problem of the sustainability of 
MD. On the other hand, and despite the efforts undertaken in 
these countries, there is a growing extension of chronic disea-
ses (obesity, diabetes, hypertension, and metabolic syndrome) 
while undernourishment is still prevalent (6.8% in Morocco, 
5.6% in Algeria and 1% in Tunisia). Among the causes invol-
ved are globalization, industrial agriculture and urbanization 
that have changed food production and consumption. There 
is a need to promote and protect MD as it has a beneficial role 
in the development of sustainable agriculture. It could be an 
approach to redress malnutrition in the Mediterranean region 
in general and in North Africa in particular. 

Key words: Mediterranean diet, nutrition transition, North 
Africa.
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RESILIENCE TO THE COMPOUNDING EFFECTS OF 
CLIMATE CHANGE ON THE NUTRITION TRANSI-
TIONS EXPERIENCE BY MEMBERS OF YELLOWK-
NIVES DENE FIRST NATION
N. Duran1, B. Erasmus2, G. Harrison1

1Department of Community Health Sciences, UCLA 
Fielding School of Public Health, Los Angeles, USA 
2Assembly of First Nations and Dene Nation, Ye-
llowknife, Canada

Climate change has been disturbing the traditional food 
systems of Canada’s Arctic Indigenous Peoples. Climate chan-
ge, coupled with the influence of globalization, has been contri-
buting to the nutrition transitions experienced by Indigenous 
Peoples. 

The purpose of this study was to develop an understan-
ding of how the members of Yellowknives Dene First Nation 
(YKDFN) who harvest and use Traditional Foods (TF) mana-
ge their nutrition and health in a changing climate and global 
environment. An ethnographic constructivist grounded theory 
method was used to systematically obtain and analyze data. In-
depth interviews with thirteen members of YKDFN who har-
vest and use TF in the Northwest Territories of Canada were 
conducted in 2010 and 2011. 

Analytic codes and categories were constructed from the 
data and a constant comparative method was used for analysis. 

A comparative look at the resilience among members of 
YKDFN for whom harvesting and using TF is ‘who they are’ 
and ‘how they were raised’ and among those for whom it is a 
‘chosen lifestyle’ and ‘conscious effort to learn’ reveals the com-
plementary value each member contributes to securing their 
ancestral legacy of harvesting for future generations. Experien-
ced hunters are sharing their knowledge and transferring their 
skills to novice hunters and youth interested in harvesting and 
using TF. 

Hunters are committed to funding and supporting pro-
grams that introduce Dene youth to harvesting and using TF 
through formal education and community based programs. 
Women and young girls are also encouraged and taught how 
to harvest, a trend that empowers women in a rapidly chan-
ging social and cultural environment. The activities and com-
mitment of YKDFN are positioning youth and women to utili-
ze and become stewards of their lands and waters and serve as 
proactive efforts in disease prevention, health promotion and 
adaption to climate change. 

Key words: Climate change, Arctic Indigenous Peoples, re-
silience.

FROM MICRO TO MACRO POLICIES: WHY MICRO-
LEVEL DIFFERENCES MATTER IN THE FIGHT TO 
PRESERVE ACCESS TO TRADITIONAL, INDIGE-
NOUS FOODS
G. Pelto1, P. Crane2

1Division of Nutritional Sciences, Savage Hall, Cor-
nell University, Ithaca, USA 
2Conservation Genetics Laboratory, US Fish and 
Wildlife Service, Anchorage, USA

Protecting indigenous peoples’ food security in a globali-
zed world presents many challenges and has been the subject 
of research attention from the perspectives of multiple disci-
plines for a number of decades. Each discipline brings its own 
perspectives, methods and theories to bear on the choice of re-
search focus, the conduct of study and the conclusions that are 
drawn. It also has implications for recommendations that affect 
the design and implementation of policy. In this presentation 
we: (1) examine the fundamental challenge of reconciling local 
culture and local conditions for sustaining food security with 
government policy, and (2) present a case study from Alaska to 
illustrate a model for reconciling and adjusting policy to local 
needs. We draw on anthropological theory and ethnographic 
studies, publically available documents and key informant in-
terviews to obtain data for deriving descriptions and analysis 
to structure our report. State regulatory policy regarding ma-
nagement of salmon populations in Alaska carries the potential 
to interfere with local communities’ cultural-ecological adapta-
tions to ensure their food security. However, the development 
and operation of the Kuskokwim River Management Working 
Group is an example of a model to address this issue. It “provi-
des a forum for [the various parties involved] to come together 
and discuss issues relevant to management.” Thus, it illustrates 
a strategy to address the need to balance macro-level policy 
with micro-level community, cultural conditions. The poten-
tial conflict between macro-level policies and the requirements 
for preserving community adaptive strategies can be mediated 
through organizational models that create opportunities for 
exchange and for modifications that help to preserve local cul-
tural patterns directed to sustaining household food security. 
It is important to search for, develop, and support appropriate 
models for addressing this fundamental dynamic. 

Key words: Food security, micro-ecological conditions, 
wildlife policy.
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BIODIVERSITY, FOOD SYSTEMS AND NUTRITIO-
NAL STATUS OF THE INDIGENOUS PEOPLE OF 
NORTHEAST INDIA
T.Longvah
National Institute of Nutrition, Jamai Osmania, 
Hyderabad, India

Northeast India is one of India’s two mega biodiversity hot-
spots inhabited by various ethnic groups who make use of the 
diverse plants available within their environment as food. The 
paper presents the case of the indigenous tribes of Northeast 
India,their food systems,and nutritional well-being. Neglected 
and underutilized plant foods constitute the bedrock of diver-
sity in traditional food systems in Northeast India. Despite the 
onslaught of modernization a large proportion of traditional 
food systems is still underutilized food resources, including in-
sects, indicating the importance of biodiversity in family diets. 
The tribal communities’ traditional knowledge in regulating 
sustainable agriculture, natural resources management and 
biodiversity conservation are based on rich indigenous ecolo-
gical knowledge gained over generations. 

The diversity of diet in Northeast India is reflected in the 
better nutritional status of the population in general, lower 
rate of stunting, wasting and underweight among children as 
compared to the rest of India. The prevalence of mortality ra-
tes from cardiovascular diseases is also strikingly lower here.
The indigenous populations in Northeast India are still holding 
on to their traditional culture and lifestyle but there is a gra-
dual shift from dietary diversity to the adoption of simplified 
diets indirectly resulting in the loss of food biodiversity. Key 
government policies such as the Public Distribution System 
and the Green Revolution Technologies have contributed to 
the changes in the food systems. Hybrid rice is slowly repla-
cing traditional land races and micronutrient rich staples such 
as millets. The consequence of the changing food systems in 
Northeast India can pose serious public health challenges. The-
refore efforts should be made to capitalize the positive effects of 
traditional food systems and integrate them into contemporary 
food systems to be able to fully support the health and nutri-
tion of the population. 

Key words: Biodiversity, India, Indigenous Peoples, nutri-
tional status.

TRADITIONAL CULTIVATION AND USE OF MA-
GUEY AND CACTUS PEAR IN THE UPPER MEZ-
QUITAL VALLEY: RELEVANCE FOR SUSTAINABLE 
LIVELIHOODS
M D. Núñez Burbano De Lara1, A C. Bellows1, J A. Reyes 
Agüero2

1Department of Gender and Nutrition, Institute for 
Social Sciences in Agriculture, University of Hohen-
heim, Schloss, Stuttgart, Germany 
2Institute for Research in Desertic Areas, Autono-
mous University of San Luis Potosi, Venustiano 
Carranza, San Luis Potosi, Mexico

Livelihood strategies in the Upper Mezquital Valley (Mexi-
co) have for centuries been closely intertwined with the culti-
vation and integral use of maguey (Agave spp.) and cactus pear 
(Opuntia spp.) – natural resources that not only constitute an 
essential component of traditional diets but are also intrinsic 
aspects of the cultural identity of the Ñähñú indigenous po-
pulation inhabiting the region. By applying the sustainable li-
velihoods approach, this study explores changes in traditional 
maguey and cactus pear use patterns in the Ñähñú community 
of San Andrés and community members’ perceptions about 
these changes. 

The gradual displacement of locally manufactured items by 
industrial products at the beginning of the 20th century set in 
motion a treadmill of disturbed patterns of traditional resour-
ce use, a rapidly deteriorating natural resource base, and mass 
migration across the northern Mexican border. Paradoxically, 
this development has recently been brought to an abrupt halt 
through the global financial crisis that has strongly limited em-
ployment opportunities in the United States. Seemingly obso-
lete and therefore neglected traditional practices have served 
as safety nets for large numbers of migrants enabling their re-
turn to their home land. At the same time, the reduced flow of 
remittances has impelled the search for possibilities of adding 
value to the only raw materials available in the region. The-
se trends bear both opportunities and risks; overexploitation 
of maguey represents a major concern among the latter. The 
importance of preserving traditional practices (ranging from 
traditional concepts of welfare, traditional diets, traditional re-
source use knowledge and skills, to language transmission) is 
discussed, as is the promotion of agro-ecological practices as 
management strategy for a sustainable use of maguey and cac-
tus pear as means of securing local livelihoods. (Acknowledg-
ment: This work was financially supported by the Foundation 
fiat panis.) 

Key words: Agave spp, Opuntia spp, indigenou, Mexico, 
sustainable livelihoods.
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PS3-39AENLP -Nutrition during times of econo-
mic crisis, let’s cook something up!
NUTRITION DURING TIMES OF ECONOMIC CRI-
SIS, LET’S COOK SOMETHING UP!
R. Verstraeten1, C. Matthys2

1Department of Food Safety and Food Quality; 
Ghent University, Ghent, Belgium 
2Clinical and Experimental Endocrinology; KU Leu-
ven/UZ Leuven, Leuven, Belgium

The economic crisis has hit all of us, in both developing and 
developed countries, while we are constantly confronted with 
both ends of the spectrum of malnutrition which is reflected in 
an increasing demand on availability of nutritious foods along 
with the growing world population. Urbanisation in develo-
ping regions (every day 20.000 people move from the coun-
tryside to the city) drives a demand for foods as people have 
less access to their own resources, while the economic crisis in 
the Western Countries brings people back to the kitchen and 
home cooking is a new trend. All these facts combined with the 
scarce financial resources, makes us realise that we have more 
challenges than ever in our daily life and work (in research, in 
education and in development and implementation of public 
health policy). So the main question is: What could be our role 
as nutritionists to ensure nutritious foods? Leadership, wor-
king in multi-disciplinary teams and – above all creativity are 
more than ever required in addressing the problems that we are 
confronted with. The participants will contribute to this ses-
sion/workshop and harvest the best ideas to make a difference 
with the ultimate goal that our children have still a nutritious 
future in 2050. 

This session is a combination of an ex cathedra lecture and 
workshop. A devoted keynote speaker will give examples of 
best practices on how to handle new challenges. In the work-
shop the creative thinking concept will be handled. The session 
will mix up juniors and seniors, which is a great opportuni-
ty for growth and networking. Creativity may be directed not 
only to find the best solution to the problem but also to see 
the emerging opportunities and thus give another dimension 
to our current approach. 

Key words: Leadership, health, food, economics

A CHALLENGE FOR PUBLIC HEALTH NUTRITION 
IN A TIME OF AUSTERITY
M. Caraher
Centre For Food Policy, Department of Sociology, 
School of Arts and Social Sciences, City University 
London, UK

In a time of global financial austerity where the poor are 
more likely to go to be hungry what can public health nutrition 
do? Over one billion people will go to bed hungry tonight in 
both North and South.In America 60 million people, mainly 
women, will go without a meal today, in the EU this is 44 mi-
llion with a further 80 million at severe risk. As food, fuel and 
housing costs rise, incomes remain stagnant thus placing great 
pressure on households to economise and food is one way that 
this can be done. 

 In the emerging and developing economies, individuals 
who go hungry and are overweight are the same groups. The 
new outward or visible demonstration of food poverty/insecu-
rity is likely to be overweight or obese bodies. The fact of living 
in poverty introduces constraints on peoples’ choices. When 
you are worried about hunger you may chose food which is 
energy dense, this represents better value per calories than fruit 
and vegetables. 

Globally there are two strange things happening, and the-
se are presented as tensions as opposed to being opposites. In 
some economies poverty is increasing but inequality is decrea-
sing -good for health. In other economies, UK, US and Austra-
lia, poverty is increasing and inequality is also increasing -bad 
for health. So what are the implications for nutrition of these 
moves and what can we do? 

The following options will be explored in the session and 
the workshop: - Business as usual -stick to health eating mes-
sages and not get involved in these wider debates! - Ameliorate 
existing conditions by giving people knowledge and skills? But 
not change much about their social and economic circumstan-
ces? - Focus on preventing future problems and become more 
concerned with social determinants that influence healthy ea-
ting? 

Key words: Public health nutrition, economic crisis, pover-
ty, inequality.
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NUTRITION (HOW DO WE ENSURE NUTRITIOUS 
FOODS?) DURING THE ECONOMIC CRISIS
K. Raats
Karl Raats Creative Thinking Consultancy, Katowice, 
Poland

Challenges created by our current way of thinking, requi-
re our current way of thinking to be challenged. If we are to 
connect the dots, we need to first understand that everyone’s 
knowledge, insights and experiences ARE the dots. This ses-
sion aims to connect our unique, yet isolated ways of thinking, 
in order to create the critical mass in thinking power needed to 
confront and solve 21st century problems. What’s the recipe? 
Based on the challenge at hand, participants will experience a 
new and far more productive way to formulate, share and en-
rich ideas into collectively supported solutions. In three steps 
participants will: 

 • learn how to reframe the challenge in order to reframe 
their thinking about it; 

 • be able to give constructive feedback on ideas, regardless 
of their basic opinion about its quality or perceived validity; 

 • be challenged to voluntarily support and commit to their 
peer’s ideas. Each of these steps are made possible by means 
of precise, tangible and reproducible instructions and/or tools. 

Key words: Creative thinking, economic crisis, solutions, 
food.

PS3-39B Capacity development in innovative te-
chniques in food and nutrition research
DIET QUALITY, DETERMINANTS AND METHODS 
OF ASSESSMENT
I. Elmadfa1,2, A. Meyer1

1University of Vienna, Institute of Nutritional Scien-
ces, Vienna, Austria 
2IUNS President

A high quality diet is the best source of adequate nutrient 
supply contributing to health and wellbeing. In turn, the cu-
rrent abundance of highly processed energy-dense but low-
nutrient foods promotes obesity and nutrition-related diseases. 
Food pattern and hence, diet quality is influenced by many fac-
tors such as age, gender and cultural background. Low socio-
economic status and educational level are strong predictors of 
less healthy eating patterns. Health effects of human diets arise 
from a wide variety of components and cannot be attributed 
to a single nutrient or food. Assessment of overall diet quality 
presents a better tool that, in accordance with dietary recom-
mendations, can be based on nutrients or food components or 
a combination of both. Among food groups, vegetable and fruit 

consumption has been used as a central marker, but other com-
ponents such as fatty acid pattern, intake of wholegrain, milk 
products and fish are also important. Food-based approaches 
may be easier to apply as they do not require knowledge about 
food composition. In turn, nutrient-based indices require the 
availability of adequate food composition databases and pro-
grams for calculation of the dietary intake. The classical way 
focusses on adequacy scores of essential micronutrients like 
iron, calcium and some vitamins. Other ratings are based on 
special health effects of food components with unfavorable 
components like sugars, salt, or saturated fatty acids serving 
as negative indicators. Regrouping several components – food 
groups, nutrients as well as other aspects (e.g. quantity/portion 
size, processing, diversity) – in indices or scores allows a more 
in-depth evaluation of diet quality. Comparison with biomar-
kers showed the validity of some of these food quality indices. 
Evaluation of diet quality provides the knowledge required for 
effective strategies for addressing nutrition problems of the ge-
neral population and specific risk groups. 

Key words: Diet quality, food groups, assessment, index

GUT MICROBIOTA, TOOLS FOR ANALYZING IM-
MUNE FUNCTIONS
A. Gil
Department of Biochemistry and Molecular Biology 
II, Institute of Nutrition and Food Technology, Cen-
tre of Biomedical Research, University of Granada, 
Spain

Intestinal bacteria promote the early development of the 
host immune system. Over the course of evolution, lactoba-
cilli, other lactic acid bacteria and bifidobacteria have been 
abundant colonisers of the human small intestinal mucosa and 
coexist in mutualistic relationships with the host. Some mem-
bers of these groups exert additional probiotic properties that 
provide health benefits to the host via the regulation of immu-
ne system functions. These interactions primarily involve gut-
associated dendritic cells (DCs), which have the capability to 
respond to microbial signals through toll-like receptors (TLR) 
signalling. Here we review the current experimental tools that 
can be used to ascertain the mechanism through which intesti-
nal microorganisms exert an action on the immune functions. 
Although human clinical trials are the definitive tool for esta-
blishing microorganisms functionality, the use of in vitro mo-
dels is necessary to select the most promising strains for these 
trials. Ideally, cell models should resemble the in vivo condi-
tions; however, in most in vitro experimental models, epithelial 
and DC cells are cultivated as monolayers in which the esta-
blishment of functional epithelial features is not achieved. To 
overcome this problem, co-culture experiments with bacteria, 
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DCs and intestinal epithelial cells and 3D models attempt to 
reconcile the complex and dynamic interactions that exist in 
vivo between the intestinal epithelium and bacteria. Additio-
nal models include tissue explants, bioreactors and organoids. 
Accumulating evidence demonstrates that commensal bacteria 
and probiotics communicate with the host by pattern recog-
nition receptors, such as TLR and NOD-like receptors, which 
modulate key signalling pathways, such as NF-κB and MAPK, 
to enhance or suppress activation and influence downstream 
pathways. Gaining insight into the mechanisms of intestinal 
microorganisms action may contribute to foster the develop-
ment of novel strategies for the treatment or prevention of gas-
trointestinal and autoimmune diseases. 

Key words: Intestinal immunity, microbiota, probiotics, 
dendritic cells.

METROLOGY BASED MEASUREMENTS IN FOOD 
AND NUTRITION SCIENCES
V. Iyengar1,2

1Biomineral Sciences, Rockville, USA 
2FSNSP, Tufts University, Boston, USA

Metrology deals with the science of measurements and 
their applications. In its pivotal role, metrology provides a fra-
mework that is designed to generate the highest level of quality 
in a measurement outcome irrespective of the field of applica-
tion. This is established by adopting metrological criteria such 
as metrological traceability (tracking established pathways to 
credibility), measurement uncertainty (credibility level) and 
metrological equivalence (metrological compatibility of data 
obtained by different analytical methods). Traceability facili-
tates a robust measurement system; uncertainty demonstrates 
method capability, and equivalence strengthens shared respon-
sibility in collaborative measurements. When metrological cri-
teria are met, the data quality level reaches near absolute accura-
cy for physical measurements (e.g. time), exceptional accuracy 
for certain chemical measurements (e.g. isotopic composition), 
and best attainable accuracy (practical and reliable) for biolo-
gical measurements (e.g. body composition). Application of 
metrological concepts for assessment of food, dietary and rela-
ted metabolic measurements is still in its infancy. Two reasons 
account for the lack of progress: (i) the concept of accuracy 
and precision is not fully understood by the food and nutrition 
(F&N) investigators (often, precision is over emphasized thus 
ignoring accuracy), (ii) excessive reliance on the experimental 
data generated for F&N investigations using a single analytical 
method (lacking method validation). Imparting metrological 
basis to the measurement process by analyzing natural matrix 
certified reference material is a vital requirement for establis-
hing traceability. As a whole, F&N and related metabolic assays 
represent 3 categories of measurements, namely physical ( e.g. 

quantity, density and size), chemical (composition and specia-
tion) and biological (e.g. caloric energy metabolism, bioavai-
lability and bone density). In conclusion, F&N related measu-
rements, although biological in nature, share some similarities 
with physical and chemical measurements, and therefore, can 
benefit from following the metrological practices prevalent in 
physics and chemistry areas. Several examples will be presen-
ted. 

Key words: Metrology, biological metrology, traceability, 
uncertainty.

ISOTOPE TECHNIQUE TOOLS FOR BETTER ACCU-
RACY OF ANALYTICAL PROCEDURES
A. Kurpad
St John’s Medical College,Bangalore, India

Physiological outcomes in research investigations are often 
very variable. Metrology is the science of accurate measure-
ments, and its application to the measurement of outcomes in 
nutritional intervention research in humans is of importance. 
Stable isotopes of elements are safe, typically already present 
in the environment. Advances in isotopic methods have made 
the measurement of stable isotopic dilutions in human experi-
ments easier. This, along with the traceability of standards that 
allows for multiple study comparisons, has meant that these 
methods offer the ability to evaluate the variability of outcomes 
with interventions, while working in resource poor settings. 
These methods allow for the establishment of a quality con-
trol system that includes the use of traceable standards and the 
estimation of errors with multiple measurements. Examples 
relate to the measurement of body composition rather than 
body weight at different ages, the measurement of energy ex-
penditure, lactation, amino acid fluxes and oxidation, and the 
bioavailability of nutrients, particularly iron. 

Key words: Stable isotopes, metrology

PS4-47 Mediterranean diet and disease
MEDITERRANEAN DIET AND METABOLIC SYN-
DROME; AN UPDATED SYSTEMATIC REVIEW
D. Panagiotakos
Department of Nutrition and Dietetics, Harokopio 
University, Athens, Greece

This is an updated systematic review of epidemiological, 
observational studies and clinical trials on the relationship bet-
ween adherence to the Mediterranean diet and prevalence of 



129Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

the metabolic syndrome. English language publications in the 
available databases PubMed, Embase, Scopus, until May 31, 
2013, were included in this review. New evidence from pros-
pective cohort studies, cross-sectional studies and clinical trials 
supports the beneficial role of adherence to the Mediterranean 
dietary pattern regarding metabolic syndrome presence and 
progression. Moreover, adherence to the Mediterranean diet 
seems to confer further protection to all individual compo-
nents of the syndrome. In conclusion, efforts should be made 
in order to encourage adoption of this pattern, especially in the 
Mediterranean countries.

Key words: Mediterranean diet, metabolic syndrome, sys-
tematic review.

MEDITERRANEAN DIET, HEALTH BENEFITS AND 
THE ROLE OF TRADITIONAL FOODS
A. Trichopoulou1,2, E. Vasilopoulou2, D. Vardis1

1Hellenic Health Foundation, Athens, Greece 
2WHO Collaborating Center for Food and Nutrition 
Policies, Athens, Greece, Department of Hygie-
ne, Epidemiology and Medical Statistics, Medical 
School of Athens, Greece

Background and objectives: European Commission (EC) 
Regulation 1924/2006 provides the legal framework for the use 
of nutrition and health claims on foods in the European mar-
ket, on the basis of scientific evidence. Although the Medite-
rranean diet has long been recognized for its nutritional quality 
and adequacy, individual Mediterranean traditional foods are 
commercially under-represented. Regulation 1924/2006 could 
endorse nutritionally rich foods, such as Mediterranean tradi-
tional foods and, thus, increase their availability in the Euro-
pean households. 

Methods: One hundred and ninety four Greek traditional 
foods were selected from the Greek food composition tables, 
and their nutritional composition was evaluated on the basis of 
the thresholds for nutrition claims set by the EC. The following 
nutritional values, high or low as desired, were taken into ac-
count: energy, protein, total fat and fatty acids, sugars (mono + 
disaccharides), salt (sodium), dietary fibre, vitamins (B6, C, A, 
E, riboflavin, thiamin and â-carotene) and minerals (P, Mg, Fe, 
Zn, Ca, Cu and K). 

Results: On the basis of the compositional data used, 1024 
nutrition claims could apply to the 194 foods studied, with an 
average of about 5 nutrition claims per food. of those nutrition 
claims, 529 were related to vitamins and minerals. 

Conclusions: The European regulation on nutrition claims 
on foods could highlight basic characteristics of the Greek tra-
ditional Mediterranean diet i.e. the ample use of olive oil and 
nutrient dense plant foods such as vegetables. The application 
of this legislation may benefit small business operators involved 

in the production or promotion of traditional foods. It could 
also promote the health of European citizens by underlining 
the nutritional quality of these traditional foods and eventually 
increase their share in the common market.

Key words: Traditional foods, nutrition claims, Mediterra-
nean Diet.

PS4-55 PREDIMED study
THE PREDIMED STUDY: RATIONALE, DESIGN, 
METHODS AND INTERVENTIONS 
E. Ros1,2

1Lipid Clinic, Endocrinology & Nutrition Service, 
Hospital Clínic, Barcelona, Spain 
2CIBERobn, Instituto de Salud Carlos III, Madrid, 
Spain

A recent meta-analysis of prospective studies showed that 
adherence to the Mediterranean diet (MeDiet) was associated 
with reductions in total mortality and coronary cardiovascular 
disease (CVD) mortality, as well as cancer mortality and inci-
dence of neurodegenerative diseases. However, randomized cli-
nical trials of the MeDiet with hard endpoints were lacking. We 
hypothesized that two traditional MeDiets, one enriched with 
extra-virgin olive oil (EVOO) and another enriched with nuts, 
both high in total fat and unsaturated fat, would be superior to 
the usually recommended low-fat diet for the primary preven-
tion of CVD in a high-risk population. To test this hypothesis 
we designed the PREDIMED study as the first randomized trial 
assessing the efficacy of the MeDiet on the primary prevention 
of CVD. The primary aim of the trial was to assess the effects 
of the two MeDiets on a composite endpoint of cardiovascular 
death, myocardial infarction and stroke (primary endpoint) in 
comparison with a low-fat, control diet. Secondary endpoints 
are death of any cause and incidence of major chronic diseases. 
The study subjects are nearly 7500 individuals at high risk but 
free of CVD at enrolment. Participants were randomized to 3 
dietary interventions: advice on MeDiet plus free provision of 
1 L/week of EVOO; advice on the MeDiet plus free provision of 
mixed nuts (30 g/day); and advice to reduce all kinds of dietary 
fat (control diet). Throughout the duration of the study (mean 
5 years), participants attended quarterly individual and group 
sessions run by dieticians, where they received written dietary 
instructions, seasonal shopping lists, menus and recipes adap-
ted to group assignment. A 14-item screener was instrumental 
to assess MeDiet adherence and upgrade it at each visit in the 
MeDiet groups. All events were registered and definite ascer-
tainment was done by the Clinical Events Committee whose 
members were blinded to the intervention.

Key words: Nutrition, mediterranean diet, cardiovascular 
disease, clinical trial, PREDIMED study.
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INTERACTIONS BETWEEN MEDITERRANEAN DIET 
AND GENETIC VARIANTS, AND RISK OF DISEASE 
IN THE PREDIMED STUDY
D. Corella
Department of Preventive Medicine and Public 
Health, School of Medicine, University of Valencia 
and CIBER Fisiopatología de la Obesidad y Nutri-
ción, Valencia, Spain 

Despite the growing evidence supporting the protective role 
of the Mediterranean diet (MedDiet) in reducing cardiovascular 
diseases, diabetes or obesity, there is a lack of studies analyzing 
the genetic influence modulating the effects of the MedDiet in 
these diseases. Added to this is the fact that the majority of the 
studies undertaken to examine gene-diet interactions cardio-
vascular phenotypes such as dyslipemia, hypertension, type 2 
diabetes, etc, have focused on the macronutrients of the diet, 
mainly on the intake of different types of fatty acids, and have 
not considered the overall pattern of the MedDiet. To investi-
gate the relationship between genetics and the Mediterranean 
diet, both as a whole and analyzing the specific relationships 
of the main components in determining intermediate and fi-
nal phenotypes (stroke, myocardial infarction, etc) of the most 
prevalent diseases. Therefore, the PREDIMED study offers an 
excellent opportunity to examine the interaction between the 
MedDiet and genetic variants in determining intermediate and 
disease phenotypes. We have undertaken several nutrigenetic 
analyses in the PREDIMED study and have analyzed the diffe-
rent types of interactions (biological and statistical) between 
the MedDiet (both at baseline and after dietary intervention) 
and its components and variations in key genes in lipid meta-
bolism, inflammation, obesity, type 2 diabetes, and cardiovas-
cular diseases (TCF7L2, MLXIPL, CETP, APOE, etc.). We have 
detected interesting gene-diet interactions in which a greater 
adherence to the MedDiet, or to some of its typical foods, is 
able to reverse the adverse effects that have the risk alleles in 
these genes on their specific phenotypes.

Key words: Mediterranean, genetics, gene-diet interac-
tions, cardiovascular.

THE PREDIMED-PLUS TRIAL: OBJECTIVES AND 
IMPLEMENTATION
M A. Martinez-Gonzalez1,2

1Department of Preventive Medicine and Public 
Health, University of Navarra, Pamplona, Navarra, 
Spain 
2CIBEROBN

The worldwide epidemic of obesity is alarmingly growing. 
The long-term consequences of this epidemic on vascular 

risk and other causes of disease and death represent a global 
crisis and a failure of public health.

Most observational studies have consistently shown that all-
cause mortality progressively grows with increased adiposity. 
This higher risk is specially increased for cardiovascular mor-
tality. However, a recent (and controversial) meta-analysis cha-
llenged this assertion (Flegal, et al. JAMA 2013). In addition, 
the only available long-term trial conducted among type-2 dia-
betics (Look AHEAD, N Engl J Med 2013) did not demonstra-
te that an intentional weight loss may produce a reduction in 
cardiovascular clinical events. 

The PREDIMED-1 trial showed that a Mediterranean diet 
(without any caloric restriction) did reduce cardiovascular cli-
nical events (Estruch et al, N Engl J Med 2013). The aim of our 
new trial (PREDIMED-PLUS) is to assess whether a calorie-
restricted Mediterranean diet together with specific goals for 
weight loss and physical activity is able to reduce the risk of 
cardiovascular events beyond the results obtained in PREDI-
MED-1. Our hypothesis is that an intensive intervention on 
diet and lifestyle aimed to weight loss and based in the traditio-
nal Mediterranean dietary pattern is an effective and sustaina-
ble approach for weight los in adults with overweight/obesity 
and this intervention will exert a beneficial effect on cardiovas-
cular events.

The research plan is to recruit 6,000 men (55-75 years) and 
women (60-75 years) with a body mass index between 27 and 
40 kg/m2 and at least three criteria of the metabolic syndrome. 
The recruitment will take place during 2013-2015. The follow-
up will average 6 years. We will randomise them in 1:1 ratio to 
two interventions: a) control: a Mediterranean diet without any 
caloric restriction or special program to foster physical activity 
(as we did in the PREDIMED-1 trial); b) intensive interven-
tion: a Mediterranean diet with goals for weight loss (at least 
8% of initial weight), caloric restriction (30%), physical activi-
ty (walking 45 min/d or equivalent), and behavioural therapy. 
For the intensive intervention group, 3 contacts/month will be 
scheduled during the first year and 2 contacts/month during 
the rest of follow-up. The primary end-point will be a com-
posite of myocardial infarction stroke or cardiovascular death. 

PS5-63A Regulaion Versus Innovation (IUFOST)
REGULATION AND INNOVATION IN FUNCTIONAL 
FOODS
D. Rodriguez-Amaya
University of Campinas, Sao Paulo, Brazil

As consumers around the world are getting more informed 
and interested in promoting their own health and well-being, 
the functional food market continues to grow. Food companies 
are constantly searching for innovations in order to keep their 
niches in this dynamic, demanding and highly competitive 
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market. Developed countries are offering an array of bioacti-
ve ingredients (e.g., fiber, omega-3 fatty acids, isolated soy and 
milk proteins, probiotic, tomato concentrate, tea extracts, fruit 
extracts), bioactive-enriched foods (e.g., fiber enriched foods, 
dairy products with probiotic), as well as naturally functional 
foods (e.g. flax, nuts, cranberry, whole grains). Innovation, 
development and marketing of functional products in develo-
ping countries are limited by the prohibitive cost and needed 
resources for clinical trials to establish safety and substantiate 
health claims. Developing countries are focusing more on op-
timization of naturally functional traditional foods (e.g., qui-
noa, amaranth seeds, yerba mate) and processing native, often 
unexploited, plant species with high levels of bioactive com-
ponents (e.g., tropical fruits). Regulating functional foods is a 
complicated issue as it goes beyond assuring safety; demons-
tration of efficacy in terms of the claimed health benefits is as 
critical. While it is undoubtedly important to guarantee that 
functional foods and beverages are safe and health claims are 
evidence-based, there is call for caution that regulation should 
not be unnecessarily restrictive so as to prevent sound innova-
tions from getting into the market. The need for international 
standards and regulations is recognized, but global harmoni-
zation efforts have been beset with many complicating factors 
and have not been successful, although some regional harmo-
nization has been achieved. 

Key words: Functional foods, bioactive ingredients, safety, 
health claims, regulation.

FOOD REGULATION AND PROCESSING INNOVA-
TION IN VIETNAM
D. Luu, T D. Phan
Sagon Technology University, Sagon, Vietnam

As the proverb say, Vietnam is a tropical country with three 
magic elements for the success: Heavenly opportunities, Fa-
vorable land, and Human consensus. These conditions lead 
to an abundant and diversified agriculture production. Many 
products of VietNam have been appreciated around the world 
such as rice, tea, coffe, cashew nut, exotic fruits, and aquatic 
products… On the other hand, recent advances in food scien-
ces and technology allow food industry to diversify their pro-
ducts and to toward their production to a high value products. 
The appearance of many new Vietnamese food products in the 
market showed that there is an innovation in food production. 
Beside that, the consumers are increasingly interested in the 
health benefits of foods and have begun to look the potential 
disease prevention and health enhancing of foods. Regulating 
the industry is important to maintain the high standard of food 
safety and quality that the consummers expect, while allowing 
the industry to innovate and market new products, espescia-
lly in the context of integration with ASEAN and EU markets. 

Today, the foodstuff quality and safety must be ensured along 
the supply chain “from farm to fork”. Thereby, the regulations 
must keep pace with the advances in technology and controle 
the innovation in food processing to ensure the relationship 
between quality of foodstuffs and concerned claims. Generally, 
the quality and health benefits of foodstuffs are often commu-
nicated to consumers through the product packaging, websites 
or advertising. Such quality and health-related statements or 
claims are made according to the applicable regulations and 
guidelines. In many cases, incorrect claims related to quality 
and health benefits are published by industry to promote their 
products. Therefore, the regulations need to clarify the quality 
criteria and functional component in foods and controle the 
exaggerated health claims made by manufacturers. 

Key words: Food products, food regulation, processing in-
novation.

ADVANCING NOVEL PRESERVATION TECHNOLO-
GIES DEMANDS HARMONIZING INTERNATIONAL 
FOOD SAFETY LEGISLATION AND REGULATIONS
L. Keener
International Product Safety Consultants, Seattle, 
USA

Primary among the roles and responsibilities of most na-
tional governments are the protection and preservation of its 
citizen’s health and the promotion of trade and commerce. Le-
gislation, regulations and standards are frequently promulga-
ted with that aim to both safeguard public health and advance 
economic growth. Food laws and regulations framed with a 
pretext of food safety are important for both, preserving pu-
blic health and commerce. Owing to the great global dispari-
ty in food safety laws and regulations, however, often neither 
of these national priorities is achieved. The advancement and 
adoption, by government and industry, of novel preservation 
and processing technologies such as: High Pressure; Power Ul-
trasound; Atmospheric Cold Plasmas; and Pressure Assisted 
Thermal Sterilization are highly dependent on achieving con-
sensus and harmonization on the scientific methods and the 
regulatory constructs used for validating novel food preserva-
tion techniques. Eliminating regulatory ambiguity in the ap-
provals and validation processes will also stimulate innovation. 
Successfully resolving the incongruent regulatory issues, glo-
bally, will likewise assist in achieving public health and trade 
objectives. This presentation will provide an assessment of re-
gulatory activities, globally, relating to the approval and uptake 
of novel and nonthermal preservation technologies. 

Key words: Safety, regulations, technology, innovation, 
food.
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HOW TO WORK WITH THE FOOD INDUSTRY TO 
IMPROVE THE NUTRITIONAL PROFILES OF PRO-
CESSED FOODS
N. Sunley
Sunley Consulting, Johannesburg, South Africa

At virtually every gathering of nutrition professionals, there 
is strong criticism of the food industry as one of the main con-
tributors to obesity and other public health concerns. While ag-
gressive marketing of foods with poor nutritional composition 
can certainly be criticised, insufficient cognizance is taken of 
the very real challenges faced by food companies in improving 
the nutritional characteristics of their products and practical 
factors such as technical feasibility, cost and palatability are 
often insufficiently understood by the nutrition profession. In 
particular a confrontational approach incorporating simplistic 
and impractical regulatory based solutions is unlikely to achie-
ve their desired effect due largely to the behavior related nature 
of many of the causes of obesity. There are a number of ways in 
which nutritionists and dieticians can interact in a much more 
constructive manner with the food industry and these will be 
discussed. From a technical perspective, they include wor-
king with marketing and technical personnel to understand 
the practical constraints that exist in changing the nutritional 
characteristics of particular products and constructively cha-
llenging these. A further option is using nutrient profiling as a 
means of assessing the effect of potential compositional chan-
ges. From a commercial perspective, it is possible to incentivise 
companies to improve the nutritional quality of their products 
by linking staff remuneration and in particular performance 
bonus payments to the achievement of specific average compo-
sitional criteria for their product ranges. A suggested model for 
this process will be proposed which includes not only product 
composition but also the volumes of different products sold by 
the companies.

Key words: Food industry, nutritional profiles, processed 
foods.

PS5-63B Food systems for nutrition and health: 
Growing, shopping, cooking and eating
SUSTAINABLE AND AFFORDABLE HORTICULTU-
RE FOR HEALTHY COMMUNITIES: AFRICAN AND 
ASIAN EXPERIENCES
R Y. Yang, P. Hanson, J d’A.Hughes, J D H. Keatinge
AVRDC-The World Vegetable Center, Tainan, Taiwan

Healthy diets include diverse foods from the key food 
groups (starchy staples, legumes and nuts, animal products, 
fruit and vegetables) that are enjoyable to eat, fulfill daily nu-

trient requirements, and contain health-promoting substances 
such as fiber and antioxidants. Vegetables are highly diverse in 
terms of species and varieties as well as essential and bioactive 
phytonutrients. Many people consume monotonous, insuffi-
ciently nutritious diets because they lack access to or cannot 
afford a broader range of nutritious foods with limited aware-
ness of healthy diet importance. AVRDC – The World Vegeta-
ble Center addresses constraints along the vegetable value chain 
through four research and development themes—Germplasm, 
Breeding, Production and Consumption—to contribute to en-
hanced productivity, profitability, availability of vegetables and 
the nutritional status of consumers in developing countries, 
particularly in Africa and Asia. The Center develops improved 
tropically-adapted vegetable cultivars with emphasis on high 
yield, heat tolerance, multiple disease resistance, and high qua-
lity and high nutrient content. Strong collaboration with the 
private seed sector ensures that AVRDC’s improved breeding 
lines reach farmers throughout the tropics. The Center designs 
improved horticultural practices that conserve water and soil 
nutrients to improve vegetable crop production in suboptimal 
environmental conditions and integrated pest management 
practices to reduce farmer reliance on pesticides. Home garden 
designs promoted through partners enable rural households 
to access vegetables throughout the year. Postharvest research 
offers practical solutions to reduce losses and maintain produ-
ce quality as it passes along the supply chain. The Center is en-
gaged in nutritional and functional analyses of vegetable crops, 
food method improvement, and dietary strategies to enhance 
local appeal and nutrient bioavailability of vegetables. Jointly 
with colleagues and partners in agricultural, social and health 
sectors, the Center develops nutrition-sensitive, community-
based agricultural interventions and promotion strategies to 
enhance access to nutritious food and promote healthy diets.

Key words: Vegetables, diversity, nutrition-sensitive, mal-
nutrition.

INTRODUCTION TO FOODSCAPE STUDIES – 
WHAT THEY CAN DO FOR PUBLIC HEALTH NUTRI-
TION
B E. Mikkelsen
Aalborg University/AAU-MENU, Aalborg, Denmark

Since the settings approach was introduced by WHO nearly 
3 decades ago much intervention research has been taken as a 
point of departure for the everyday life arenas where health is 
created and lived such as the kindergarten, school, institutions 
and workplaces. Since these places in many cases have also a 
responsibility to provide food, there is a considerable interest 
in understanding how such arenas most effectively can work to 
provide healthy nutrition- for instance, by promoting healthier 
eating and physical activity. A new type of study – the broad ca-
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tegory of FoodScape Studies (FSS) can offer new opportunities 
for a deeper understanding of the socio-physical space in such 
arenas. The aim of this paper is to give a brief account of the 
origin of this new type of study and to look at some important 
implications for the public health nutrition agenda. The paper 
looks in particular at applications in public food environments 
– so called captive foodscapes. It introduces a typology of phy-
sical, social, mental, discursive and learning foodscapes. It con-
cludes that the idea of foodscapes offers a suitable conceptual 
framework for the food, the different types of people and inter-
mediaries and the space. Some of the important features of the 
notion of foodscapes are that it is able to capture the impor-
tance of place and time, contextual factors, meaning and the 
everyday life perspective of eating. The idea of foodscapes has 
important qualities to offer in terms of being able to unders-
tand the complex interactions taking place in spaces where pu-
blic foods are offered. Such a typology can act as a guideline for 
the planning, development and the analysis of interventions in 
public settings where health is increasingly put on the agenda.

Key words: Foodscape, public health nutrition

COULD THE GREEK HOME GARDEN EXPLAIN THE 
REDUCED CARDIOVASCULAR MORTALITY IN EL-
DERLY GREEK MIGRANTS TO AUSTRALIA?
C. Itsiopoulos, A. Kouris-Blazos, T. Darmos-Thodis, S. 
Tsindos, E. Kaias
Department of Dietetics and Human Nutrition, La 
Trobe University, Melbourne, Australia

The well-known cardioprotective benefits of the traditional 
Greek Mediterranean diet were first described in the Seven 
Countries Study in the 1960s (Keys et al, 1986) and then by 
de Lorgeril et. al. (1999) in France. Elderly Greek migrants to 
Australia consistently show lower rates of all-cause and CHD 
mortality compared with Australian-born people. Paradoxica-
lly, however, this is in spite of a higher prevalence of CHD risk 
factors (ABS, 2008). Greek migrants to Australia have resis-
ted dietary acculturation and retained healthy aspects of their 
traditional diets which may partly explain their lower morta-
lity rates (Itsiopoulos and Brazionis, 2011; Itsiopoulos, 2007; 
Kouris-Blazos, 2002). Compared with Australian-born people, 
Greek migrants were found to have higher plasma levels of ca-
rotenoids (lycopene, lutein/zeaxanthin), biomarkers for fruit 
and vegetable intake (Itsiopoulos, 2007). Kouris-Blazos (1994) 
compared elderly Greek migrants aged > 70 years in Melbour-
ne (n=189 ) to elderly Greeks living in a semi-rural area near 
Athens (Spata) (n=104). Over 70% of the Greek migrants re-
ported growing a variety of vegetables in home gardens such 
as tomatoes, leafy green vegetables, fresh herbs, legumes, and 
olives. Almost 40% of the Greek migrants compared with 4% of 

the Greeks in Spata reported relying solely on their home gar-
dens for most of their vegetable intake. Consequently, Greek 
migrants reported higher vegetable intakes (1040g vs compa-
red to 870g, data for men) as well as greater overall adherence 
to the traditional Mediterranean diet which correlated with 
significantly fewer deaths in a 5 year mortality follow up study 
(Wahlqvist et al., 2005). 

Preliminary data from the Australian Mediterranean Is-
lands Study show that Greek Islander migrants that grow to-
matoes, onions and leafy greens in their gardens have a lower 
diastolic blood pressure (-30mmHg; P=0.049) and a trend 
towards lower BMI. 

Key words: Traditional diets, home gardens, culinary herbs, 
olives, diabetes.

THE ROLE OF SHOPPING AND COOKING IN THE 
FOOD AND HEALTH SYSTEMS OF ELDERS 
M S. Lee1, M L. Wahlqvist2, Y H.Chang2, R C Y. Chen2

1School of Public Health, National Defense Medical 
Center, Taiwan, ROC 
2National Health Research Institutes, Taiwan, ROC

Active ageing is a key to healthy ageing. Both shopping 
and cooking behaviors are important part of social life and 
economically relevant activities for the elderly. Considering 
the food and health systems together, we have investigated 
whether these two activities can contribute to survivorship 
in the elders independent of physical and cognitive function. 
We have linked data for some 1800 people aged 65 or over in 
a nationally representative free-living Taiwanese elderly co-
hort (NAHSIT, 1999-V2000) to the National Death Registry 
for decedents´ time of death. During the 10-year follow-up 
(1999-2008), 695 participants died. Highly frequent shopping 
compared to never or rarely predicted survival (hazard ratio 
(HR)=0.54; 95% confidence interval (CI), 0.43-0.67)) with ad-
justment covariates HR (95%CI) was 0.73 (0.56-0.93). Elderly 
who shopped every day have 27% less risk of death than the 
least frequent shoppers. Men benefited more from everyday 
shopping than women with decreased HR 28% versus 23% 
compared to the least. Those who cooked most frequently were 
younger, women, unmarried, less educated, non-drinkers of al-
cohol, non-smokers, without chewing difficulty, had spouse as 
dinner companion, normal cognition, who walked or shopped 
more than twice weekly, who ate less meat and more vegeta-
bles. Highly frequent cooking (>5 times/week, compared with 
never) predicted survival (HR=0.47; 95 %CI, 0.36-0.61); with 
adjustment for physical function, cognitive function, nutrition 
knowledge awareness and other covariates, HR (95%CI) was 
0.59 (0.41-0.86). Women benefited more from cooking than 
did men, with decreased HR, 51% vs. 24%, when most was 



134 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

compared with least. Both shopping and cooking behaviors fa-
vorably predict survival. Highly frequent shopping favors men, 
however, highly frequent cooking favors women. Shopping and 
cooking capture several dimensions of personal well-being, 
health and security as well as contributing to the community’s 
cohesiveness and economy and may represent or actually con-
fer increased longevity. 

Key words: Healthy ageing, longevity, function

INTEGRATING FOOD AND HEALTH WITH ECOSYS-
TEMS FOR HUMAN DEVELOPMENT
M L. Wahlqvist
Monash University, Melbourne, Australia: NHRI, 
Taiwan: Zhejiang University, China

The most vulnerable are those who are disconnected from 
their culturally and biologically relevant ecosytem unless they 
or their ancestors have developed some form of resilience. If 
we are to make significant progress with sustainable human 
development, we need households and communities to have 
food and health security and for their inhabitants to have live-
lihoods. Although there may be short-to-medium term bene-
fits for well-being, physical and mental function, for health and 
even mortality, these are relatively few compared with the PARs 
(population attributable risks) and benefits which may accrue 
through ecological approaches. These approaches embrace in-
tergenerational, spiritual, sociocultural, biomedical, personal 
behavioural (especially throughout the food system, with regu-
lar physical activity, avoidance of substance abuse with tobacco 
and alcohol) and livelihood dimensions. They favour affor-
dable solutions to lifes´ necessities of shelter, clothing, food, 
education and health. Nutritionally-related health disorders 
and diseases (NRHD) may reflect a spectrum of deficiencies, 
excesses and their combinations which manifest against a ran-
ge of environmental and societal backgrounds. Their effective 
prevention and management requires strategies at the house-
hold and community level with foods whose progress through 
the system from production to consumption is known and 
understood. Such strategies are more implementable if peo-
ple and systems involved and affected are digitally-connected. 
Well-rehearsed ecosytem measurement and monitoring tools 
are now available through the UN (http://www.un.org/apps/
news/story.asp?NewsID=39344). When combined with natio-
nal health system information about localities, they provide 
ways in which health, sustainability and economic problems 
can be defined, goals established and solutions found (http://
www.wri.org/project/mainstreaming-ecosystem-services/
about). Further Reading Wahlqvist ML and Specht RS. Food 
variety and biodiversity: econutrition Asia Pacific J Clin Nutr. 
1998; 7:314-9. Wahlqvist ML, McKay J, Chang YC, Chiu YW. 
Rethinking the food security debate in Asia: some missing eco-

logical and health dimensions and solutions. Food Security. 
2012;4(4):657-70 

Key words: Connectedness, econutrition, sustainability, 
NRHD (Nutritionally-related health disorders and disease).

PS5-71A The value of nutrition labelling: Has nu-
trition labelling reduced any chronic diseases? 
(IUFFoST)
NUTRITION LABELLING IN EUROPE: EFFECTIVE 
GUIDANCE TOWARDS MORE HEALTHFUL FOOD 
CHOICES?
S. Hieke, S. Storcksdieck, L. Fernández, J M. Wills
European Food Information Council (EUFIC), Brus-
sels, Belgium

Background and objectives: Providing nutrition infor-
mation on foods and menus is considered a relevant means 
to guide consumers towards more healthful food choices. 
Assessments of the actual effectiveness among consumers of 
the different systems devised vary in scope, methodology and 
outcome. A review of the current literature appears timely, ho-
ping to provide the informational base for actions to be taken 
on a public health and policy level.

Methods: We searched the following databases: CAB Abs-
tracts, CAB Heritage, Agricola, Medline, PubMed, EBSCO 
Business Source Elite, and EBSCO Business Source Premier 
(search terms: nutrition, nutrition label, food label, labelling, 
food choice, consumer understanding) and included all studies 
published after 2000 which measured behavioural effects. A 
special focus was put on nutrition labelling in obesity preven-
tion, for which we considered literature referenced in PubMed 
and Social Science Research Network (SSRN) from 2007 on-
wards (search terms: nutrition labelling, obesity), when the last 
major review on the subject had been published.

Results: Currently, various formats of back-of-pack and 
front-of-pack nutrition labelling can be found across the EU, 
with varying levels of penetration and directiveness. Expe-
rimental studies show that consumers are reasonably able to 
understand and use the different systems to identify more 
healthful food products from given choice sets. However, they 
seem to be lacking the motivation to actually seek out nutrition 
labelling information when shopping for food. European stu-
dies assessing the impact of nutrition labelling on actual die-
tary intake are scarce, and no real-life evidence exists linking 
nutrition label use with measured changes in body weight.

Conclusions: Looking at the question of whether nutrition 
labelling so far has been effective in encouraging healthy ea-
ting, results of this review may be seen as a base for evaluating 
future achievements of the new EU regulation which makes 
nutrition labelling mandatory.
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Key words: Nutrition labelling, Obesity prevention, Consu-
merbehaviour, Public policy, Information provision.

PS5-71B Urbanization and Food Security
ECOSYTEM APPROACHES TO NUTRITION AND 
HEALTH SECURITY: URBANISED COMMUNITIES
M L. Wahlqvist
Monash University, Melbourne, Australia & National 
Health Research Institutes, Taiwan

Localities, whatever their whereabouts, may or may not 
support nutritionally secure communities. It is rare for their 
food supply to be self-sufficient, although local food produc-
tion was the hall-mark of human settlement. Arable, especially 
horticultural land and its water supply, has given way to resi-
dential and commercial development. This is part of a wider 
ecosystem loss. In a facile way, we regard this as acceptable 
and even sustainable because of our ability to trade, although 
that has considerable infrastructural dependency. Ecosystems 
are vital for the integrity of food systems as a whole in serving 
sustainable food diversity, even if that means trade between 
ecosytem-competent communities. Wahlqvist has made a case 
for communities to be connected, especially digitally, to enable 
food-based strategies to serve health needs (1). We know that 
food diversity is a valuable indicator of household food securi-
ty and food variety (FV) a predictor of more favourable health 
outcomes. Regrettably, but not inevitably, the costs of the fruit 
and vegetable contributors to FV often make it less affordable. 
It is now also clear that the notion of Homo sapiens as a species 
discrete from its ecosytems is flawed and that, at some point, 
ecosytem collapse will include the decline of Homo sapiens (2). 
Measuring and monitoring the ecosystem resource and food 
diversity are two important methodologies for nutritional se-
curity programs. They could facilitate the development of more 
sustainable and affordable food systems which would also pro-
vide livelihoods and erode the unemployment mentality. 

Further Reading 1. Wahlqvist ML. Connected Community 
and Household Food-Based Strategy (CCH-FBS): Its impor-
tance for health, food safety, sustainability and security in di-
verse localities. Ecol Food Nutr 2009;48:457-481 2. Wahlqvist 
ML, McKay J, Chang Y-C & Chiu Y-W. Rethinking the food 
security debate in Asia: some missing ecological and health di-
mensions and solutions. Food Sec 2012;4:657-670.

Key words: Food diversity, food systems, nutritional secu-
rity.

INFLUENCE OF URBANIZATION ON CLIMATE 
CHANGE AND NUTRITION INSECURITY
T. Atinmo
DepartmentOf Human Nutrition, College of Medici-
ne, University of Ibadan, Nigeria

Urbanization brings along with it infrastructural changes, 
technological advancement, population upsurge from migra-
tion and improved standards of living. Expectedly, climatic 
changes go along with all these transformations. However, 
usually the processes of urbanization move at geometrical rate 
while considerations for the effects on climatic changes and 
nutrition security move in arithmetic order. Many nations wit-
nessing rapid urbanization do fail to plan for the consequences 
of expansion on climatic changes and the attendant nutrition 
insecurity. Influx of high-tech machineries, automobiles, in-
dustrial chemicals/gases and human resources etc. has great 
impact on climatic changes, especially as these affect global 
warming and ozone layer depletion. All these impacted on 
food production, environmental hygiene/pollution, healthca-
re services, which are all strong variables that constitute nu-
trition security. Many developed worlds are highly urbanized 
but capable of maintaining safer climatic conditions and at the 
same time reduce the problem of food insecurity. It is therefore 
suggested that as many developing countries aspire to witness 
urbanization that is necessary for development, strong policy 
should be instituted to ensure that imported machineries and 
others are monitored and certified safe before they are ship-
ped into the countries. Rural areas should be opened up for 
development to reduce concentration of people into the cities. 
Nutrition advocacy that will foster enabling environment for 
nutrition education should be promoted to create awareness on 
healthy eating, which is usually a neglected area in the process 
of urbanization. Urban agriculture should be supported as part 
of urbanization processes and a link should be created whereby 
some industrial wastes can be converted to organic manure to 
boost food production. Standard meteorological service should 
be instituted to serve as monitor of the environment and pro-
vide information on notable changes. Urbanization is needed 
for development but the effects on human survival should be of 
great priority to all stakeholders. 

Key words: Urbanization, Climatic changes, Nutrition inse-
curity and National development.
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CLIMATE CHANGE, URBANIZATION AND FOOD 
SECURITY: LINKING PRODUCTION AND CON-
SUMPTION
C. Tacoli
International Institute for Environment and Develo-
pment, London, UK

Increasing food production is the main policy prescription 
to address food security. This neglects the crucial importance of 
access and affordability for low-income urban residents. With 
more than half the world’s population living in urban centres, 
urban food insecurity is an emerging challenge that is exacer-
bated by climate change. While low and irregular incomes are 
its root cause, environmental hazards and inadequate housing 
and infrastructure contribute to higher levels of malnutrition 
in low-income settlements than in rural areas. Addressing ur-
ban food security requires attention to incomes, living condi-
tions, access to formal and informal markets and the intercon-
nections between rural and urban food security.

Key words: Climate change, food security, malnutrition, 
urbanization.

NUTRITION AND FOOD SECURITY: A CLIMATOLO-
GICAL PERSPECTIVE
T. Beer
Centre for Australian Weather and Climate Re-
search, Australia

To climatologists nutritional security is dominated by the 
impacts of weather and climate on food systems. With growing 
urbanization, extreme weather events such as tropical cyclo-
nes impact directly on agriculture, but also on the logistical 
distribution of food. Drought affects human life and health 
as well as impacting dramatically on the sustainable develop-
ment of society. It represents a pending danger for vulnerable 
agricultural systems that depend on the rainfall, water supply 
and reservoirs. Developed countries are affected, but the im-
pact is disproportionate within the developing world. Drought, 
especially when it results in famine, can change the life and 
economic development of developing nations and stifle their 
development for decades. A holistic approach is required to 
understand the phenomena, to forecast catastrophic events and 
to predict their societal consequences. 

The International Union of Geodesy and Geophysics 
(IUGG) is leading the WeatCliFS consortium of internatio-
nal scientific unions (including IUNS and IUFoST) to exami-
ne weather, climate and food security as well as to look at the 
interaction of food security and geophysical phenomena. The 
following fundamental question underpins WeatCliFS: What 
technologies and methodologies are required to assess the 

vulnerability of people and places to hazards [such as famine] 
– and how might these be used at a variety of spatial and tem-
poral scales? 

This talk will review the historical link between weather, cli-
mate, drought and food supplies; examine the Australian and 
international situation; summarise the response of the scienti-
fic community and point out the direction for future research.

Key words: Agriculture, climate, food security, urbaniza-
tion.

USING SOUTH AFRICAN FOOD COMPANIES’ 
NUTRITION STRATEGIES AND CONSUMER 
KNOWLEDGE, ATTITUDES AND PRACTICES PER-
TAINING TO NUTRITION INFORMATION TO DEVE-
LOP GUIDELINES FOR THE PROMOTION OF THE 
PREVENTION OF CHRONIC DISEASES OF LIFES-
TYLE
J. Badham1, L. Kriek2

1M.Sc Nutrition, JB Consultancy, Johannesburg, 
South Africa 
2Consumer Science (Ed) M Nutrition, Consulting 
Solutions, Cape Town, South Africa

Background and objectives: The main objective of the stu-
dy was to investigate the nutrition strategies that food compa-
nies in South Africa use to communicate with the consumers 
and to compare it with the knowledge, attitudes and practices 
of the consumers towards the nutrition information that they 
receive. 

Methods: The study population consisted of a sample of 
7 food companies operating in South Africa and a sample of 
230 South African consumers. Data were collected through 
questionnaires aimed at each specific study population. The 
data were analysed statistically for each study population and 
the data between the two study populations were compared. 
Results: Seventy-one percent of the food companies indica-
ted that they address chronic diseases of lifestyle in their nu-
trition strategies. The medium most frequently used by food 
companies for consumer nutrition education, is the food la-
bel and this together with television is the preferred medium 
for the consumers. Both the majority of food companies and 
consumers agree that the food companies have a responsibility 
towards the nutritional education of the consumer. 

Conclusions: Food companies should be actively involved 
with consumer education pertaining to healthy eating and 
healthy lifestyle habits as it is expected by the consumer. Com-
munication with regard to evidence-based nutrition education 
is critical but should be consistent with an integrated approach 
involving all the role players including the food industry, De-
partment of Health and Department of Education.
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Key words: Food industry, healthy eating, healthy lifestyles, 
nutrition education.

EFFECTS OF CLIMATE CHANGE ON THE FOOD 
SUPPLY CHAIN AND THEIR IMPACT ON URBAN 
NUTRITION SECURITY
E J. Mcgill
International Union of Food Science and Technolo-
gy (IUFoST), Victoria, AUSTRALIA

In the FAO definition of Food Security (FAO, 1996) there 
is the requirement that all people at all times should have ac-
cess to an adequate food supply of their preference, to main-
tain health, growth and continuing development (the italics 
are mine). However undeveloped a country may be, food 
supply chains exist and provide the means for the availability 
of enough safe food of the required quality for their popula-
tion, under ideal conditions. With the rapid increase in the rate 
of urbanization (now > 50% of the world’s population live in 
cities) the supply chain links within urban areas are becoming 
critical, if a balanced diet is to be available. Poorer communi-
ties within cities have increasing difficulty in accessing a diver-
se fresh food supply and hence an adequate diet. In contrast, 
their access to fast food outlets is very much better (London 
Food Programme, 2006). Developments in urban agriculture 
may alleviate these trends to some extent but face their own 
technical and supply chain difficulties.

Climate changes will impact on every stage and aspect of 
the food supply chain from primary production to final con-
sumption. Loss or interruption of power supplies will reduce 
food safety (loss of temperature controls), transport failures 
will cause disruption to the ‘just-in-time’ retail sector and 
many urban citizens will be unable to travel to even local food 
outlets. Nutrition will suffer and starvation will become a real 
possibility.

To maintain and improve urban citizens’ access to a sound, 
nutritional diet, an understanding of their food supply chain 
and its underpinning science and technology is required. The 
development of strategies to improve the adequacy, sufficiency 
and security of this supply chain, in the face of the potential 
disruptions resulting from climate change, is our ongoing cha-
llenge.
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NPS1-8 IMAPP (Intake, Monitoring and Program 
Planning): Software nutrient intake data
INTAKE, MONITORING AND PLANNING PRO-
GRAM (IMAPP) – WHAT ARE ITS CAPABILITIES?
A. Carriquiry1, S. Murphy2, L. Allen3, B. de Benoist4

1Department of Statistics, Iowa State University, 
USA 
2Cancer Research Center, University of Hawaii, USA 
3USDA-ARS Western Human Nutrition Research 
Center, USA 
4WHO, Switzerland

IMAPP was developed at Iowa State University in colla-
boration with University of Hawaii and USDA-ARS Western 
Human Nutrition Research Center with funding from WHO. 
IMAPP is freely available from http://www.side.stat.iastate.
edu/. IMAPP can be used to assess and to plan nutrient intakes. 
For assessment, IMAPP implements the ISU Method (Nusser 
et al., 1996) to estimate usual nutrient intake distributions and 
the IOM recommendations (DRIs: Applications in Dietary As-
sessment) to compute prevalence of inadequate or of excessive 
intakes. For planning, IMAPP implements the recommenda-
tions by WHO/FAO in Guidelines for Food Fortification with 
Micronutrients (WHO 2006). IMAPP estimates usual intake 
distributions of nutrients for groups defined by age, gender and 
pregnancy/lactation using daily intake information. Ideally, 
two or more observations are available at least for a sub-sample 
of individuals. However, IMAPP permits adjustment of data-
sets with no replicates by using external intra-person variances 
supplied by the user or by IMAPP. The EARs and ULs of a long 
list of nutrients are built into IMAPP and the program “un-
derstands” which form of the nutrient (e.g., retinol or vitamin 
A) should be used to estimate inadequacy or excess. IMAPP 
also allows for different bioavailability of iron and zinc. Given 
a target prevalence of inadequacy of a nutrient in a population 
group and daily intake of potential vehicles, IMAPP will com-
pute the amount of the nutrient to be added to each vehicle to 
meet the target prevalence in the group. It will also estimate the 
resulting prevalence of inadequacy and of excess in all other 
population sub-groups. Because of its many built-in functions, 
IMAPP can be used by practitioners with little statistical or 
computational background. 

Key words: Usual intake, assessment, fortification, inade-
quacy, DRI.

USING THE IMAPP SOFTWARE; INFORMATION 
REQUIRED FOR OPTIMAL APPLICATION
S. Murphy
University of Hawaii, USA

The intake monitoring, assessment, and planning program 
(IMAPP) provides software to analyze nutrient inadequacies 
and potential excessive intakes within a population group. 
However, the power of the software can only be realized if 
accurate information is provided by the user. Before using 
IMAPP, it is necessary to collect daily dietary intake data (e.g., 
from 24 hour recalls or records) for each individual in a sample 
of the population. Intakes of the nutrients of interest must be 
provided for each person. 

Thus, the user must have access to food composition data 
that can correctly convert food intakes into nutrient intakes. 

To apply the appropriate nutrient standards, age, gender, 
and reproductive status should be indicated for each person. 
The nutrient standards that are used for the calculations are 
the average nutrient requirements and the safe upper levels of 
intake. These standards may be specified by the user or the de-
fault “harmonized” values in the program may be used. To ad-
just for day-to-day variation in intakes, multiple days of dietary 
data for at least a representative subsample of the population 
should be provided, although it is also possible to use default 
values from other populations for these variance estimates. 
Bioavailability factors may be specified for iron and zinc, or 
may be based on dietary patterns. 

If IMAPP is being used to design fortification programs, 
daily intakes of potential food vehicles for fortification must 
also be provided. Intake for each vehicle should be calcula-
ted after disaggregating mixed dishes into their ingredients. 
IMAPP will then calculate new prevalences of nutrient inade-
quacies assuming specific levels of fortification of one or more 
food vehicles. Thus, IMAPP is an important tool for assessing 
intakes as well as planning intakes, but optimal application de-
pends on high quality intake data provided by the user. 

Key words: Intake assessment, intake planning, fortifica-
tion.
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HARMONIZING MICRONUTRIENT RECOMMEN-
DATIONS WORLD-WIDE
L H. Allen1, S P. Murphy2

1USDA, ARS Western Human Nutrition Research 
Center, USA 
2University of Hawaii Cancer Research Center, 
Hawaii, USA

Background and Objectives: Harmonization of nutrient 
intake recommendations is important because advice concer-
ning nutrient intakes, formulation of complementary foods, 
levels for fortification and labeling is usually provided at the 
global or regional level. Actual requirements vary little across 
the world yet the process for creating and revising recommen-
dations is costly and time-consuming especially for low inco-
me countries, and already includes some uncertainty. Current 
terms for recommended levels are inconsistent and WHO/
FAO has no Estimated Average Requirements or Upper Levels. 
Our objective was to use a systematic approach to develop glo-
bal recommendations. 

Methods: Values were compared from the Institute of Me-
dicine (IOM, US/Canada), WHO/FAO and the UK primarily. 
IOM was used if values differed <10%, otherwise scientific cri-
teria were applied to choose best estimates. 

Conclusion: New harmonized values were derived for use 
in IMAPP and elsewhere. A process for review and revision is 
needed. 

Key words: Recommended nutrient intakes.

APPLICATION OF THE IMAPP FOR PLANNING, 
MONITORING AND EVALUATION OF FLOUR FOR-
TIFICATION PROGRAMS
H. Pachon
Flour Fortification Initiative, Atlanta, USA

Background and objectives: The planning, monitoring 
and evaluating of cereal-grain fortification programs require 
dietary intake data (or proxies thereof). These data are nee-
ded to determine which food vehicle(s) to fortify and in what 
amounts (planning); if a change in dietary patterns warrants 
a change in food vehicles or fortification levels (monitoring); 
and whether intended beneficiaries are consuming fortified 
foods in sufficient quantities and frequency to expect health 
improvements (evaluation). The objective of this analysis is to 
explore the use of Intake, Monitoring and Program Planning 
(IMAPP) software with dietary intake data for countries that 
are in the planning, monitoring or evaluation stages. 

Methods: Dietary data from countries (e.g. Mongolia in the 
planning stage, South Africa in the monitoring stage, and In-

donesia in the evaluation stage) will be analyzed using IMAPP. 
Results and conclusions: Recommendations for countries in 
the planning, monitoring and evaluation stage will be genera-
ted using IMAPP results. The pros and cons of IMAPP for such 
exercises in the context of fortification will be discussed. 

Key words: Fortification, planning, monitoring, evaluation, 
IMAPP.

ESTABLISHING DESIRABLE FORTIFICANT LEVELS 
FOR MICRONUTRIENTS IN FOODS FOR INFANT 
AND YOUNG CHILD FEEDING: EXAMPLES FROM 
THREE ASIAN COUNTRIES
M M. Gibbs1, A. Carriquiry2, M V. Capanza3, R. Gibson1

1Department Human Nutrition, University of Otago, 
Dunedin, New Zealand 
2DepartmentStatistics, Iowa State University, Ames, 
Iowa, USA 
3Food & Nutrition Research Institute, Bicutan, Mani-
la, Philippines

Background and objectives: Concern has been raised 
whether micronutrient levels in manufactured cereal-based 
fortified foods for infant and young child feeding available in 
low income countries meet their high micronutrient needs. 
We used WHO recommended procedures to establish desira-
ble fortificant levels for three problem micronutrients in Asian 
children’s diets. 

Methods: Dietary data collected earlier from Filipino 
(n=1374; 6-36 months), Mongolian (n=179; 12-36 months), 
and Cambodian (n=177; 12-36 months) children were used 
to assess prevalence of inadequate and excessive intakes of 
calcium and zinc (cut-point method) and iron (full probabi-
lity approach) after adjusting usual intake distributions with 
PC-SIDE using internal or external within-person variances. 
Fortificant levels were determined by repositioning usual in-
take distributions so 2.5th percentile for each distribution and 
target population equalled the EAR (calcium, zinc) or so that 
full-probability prevalence of inadequate intakes of iron was no 
larger than 2.5%. 

Results: Prevalence of inadequate intakes was 70% for cal-
cium and iron, except Filipino infants (30% for calcium) and 
Cambodian toddlers (41% for iron); but <1% for zinc for todd-
lers in Mongolia and 20% in Cambodia. Prevalence of exces-
sive intakes was <1% for zinc, calcium, and iron, except for 
Mongolian toddlers (11% for zinc). Desirable fortificant levels, 
although apparently negligible for zinc, were 530 to 783 mg for 
calcium, and 10.8 to 22.8 mg for iron (per 100 gram). Fortifi-
cant levels can be estimated from 24-hr recalls, preferably by 
applying internal within-person variances. 
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Conclusions: Fortification with calcium and iron was ne-
cessary, but seemingly not for zinc, despite a high prevalence of 
low serum zinc concentrations, suggesting the need for better 
defined cut-offs for risk of zinc deficiency in young children 
based on the prevalence of inadequate intakes of dietary zinc 
and/or serum zinc. 

Acknowledgement: Supported by Univ. Otago Research 
Committee. 

Key words: Micronutrient fortificants; PC-SIDE; within-
person variation; Estimated Average Requirements.

PS1-8 Food-based approaches to improve multi-
ple micro-nutrient deficiencies and protein qua-
lity
DIETARY APPROACHES TO DIET QUALITY IMPRO-
VEMENT
S. Murphy
University of Hawaii, USA

Although dietary supplements and fortified foods can con-
tribute to meeting nutrient intake standards, they do not appear 
to have many of the health benefits of food sources of nutrients, 
especially in the prevention of chronic diseases. Furthermore, 
they are not typically as sustainable as foods that are available 
locally. In the Child Nutrition Project (CNP) in rural Kenya, 
school-based snacks were developed to supply six micro-nu-
trients of concern: iron, zinc, vitamin B12, vitamin A, calcium, 
and riboflavin. Two snacks incorporated animal-source foods 
to provide several of these nutrients: the milk snack supplied 
calcium, vitamin B12, and riboflavin while the meat snack 
supplied vitamin B12 and bioavailable iron and zinc. The milk 
snack provided an average of 48% of the recommendations for 
these six nutrients, and the meat snack provided 44%. By com-
parison, an equi-caloric vegetarian snack provided only 17.5%. 
Although it was not tested, a snack that provided both milk and 
meat would be likely to improve dietary quality even further. 
Studies like CNP contribute to the design of food guides which 
provide practical advice on how to choose a nutritionally ade-
quate diet using foods that are readily available to a population. 
Food guides that have been derived to ensure nutrient adequa-
cy virtually always include meat and dairy groups, as well as 
fruits, vegetables, and starchy staples. In the United States, My-
Plate presents a simple graphic showing the proportions of a 
plate that should be filled with foods from each food group (see 
www.choosemyplate.gov). Adapting such food guides to local 
preferences and food availability may be an important step in 
improving dietary quality. For countries at any level of develo-
pment, these guides can then serve as the basis for educational 
programs as well as the foundation of national nutrition poli-
cies that promote nutritionally adequate diets. 

Key words: Diet quality,food guides, micronutrients.

COMPLEMENTARY FEEDING RECOMMENDA-
TIONS FROM LOCALLY AVAILABLE FOODS
U. Fahmida
SEAMEO-RECFON, Regional Center For Food and 
Nutrition, University of Indonesia, Jakarta, Indone-
sia

Background and objectives: Adequate nutrition during 
the first 2y of life is essential to ensure optimal health, growth, 
and development. In their Global Strategy for Infant and Young 
Child Feeding, WHO and UNICEF have provided guidance on 
appropriate complementary feeding, with emphasis on use of 
suitable locally available foods. Affordable, locally contextual 
complementary feeding recommendations (CFR) are more 
likely to result in long-term improvements in complementary 
feeding practices than general recommendations as it takes 
into account cultural diversity and differences in food availa-
bility. This presentation aims to describe development of CFR 
using linear/goal programming (LP) approach. 

Methods: Four modules in LP were used (1) to formula-
te optimal CFR given local food availability, food pattern, and 
food affordability; (2) to evaluate nutrient adequacy and iden-
tify absolute or partial problem nutrients, (3) to identify locally 
available nutrient-dense foods to fill the nutrient gap, and (4) to 
choose from amongst alternatives of CFRs based on the com-
parative cost and nutritional benefits. Data for the analysis was 
from the National Basic Health Survey (Riskesdas, 2010) and 
several studies conducted in rural, peri-urban, and urban area 
of Indonesia. 

Results: The developed CFRs for different age groups revea-
led similarities and differences in the problem nutrients across 
age groups. Comparing results from several studies in Indone-
sia, while calcium, iron, and zinc were the typical problem nu-
trients, the extent of deficiency and the potential nutrient-den-
se foods vary across age groups, area (rural, peri-urban, urban) 
and socioeconomic level. Animal source foods and fortified 
foods were identified as nutrient-dense foods which can im-
prove micronutrient adequacy from the complementary foods. 

Conclusion: CFR from locally available foods can be op-
timized by including available nutrient-dense foods. Achieve-
ment of nutrient adequacy from the CFR varies by age groups, 
area and socio-economic condition. 

Key words: Complementary feeding recommendation, li-
near/goal programming, local foods, problem nutrient.
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USE OF OMENA FISH IN KENYA
C. Gewa1, C. Frankenfeld2

1Department of Nutrition and Food Studies, George 
Mason University, USA 
2Department of Global and Community Health, 
George Mason University, USA

High levels of infections with increased pregnancy-related 
nutrient demands and inadequate food supplies can place 
some pregnant women in resource-scarce settings in a vulne-
rable health status, often associated with inadequate weight 
gain, low-birth weight, prematurity, fetal deaths and maternal 
and child mortality. Animal-source foods provide a rich sour-
ce of high quality protein and variety of micronutrients requi-
red for adequate growth. However, a majority of these foods 
are not accessible to a large proportion of populations in poor 
countries. Locally available small fish like Omena (Rastrino-
bola argentea) offers a likely source of nutrient-rich and affor-
dable food among communities in Kenya. However, its po-
tential to improve nutritional status among pregnant women 
is still unknown. We utilized a cross-sectional study design to 
assess the acceptability of fish-enhanced supplemental snacks 
among a sample of pregnant women in rural Kenya. Isocaloric 
fish-enhanced, soy-enhanced and wheat snacks were compa-
red on taste, odor, texture and color. Wheat snacks were most 
preferred with more than 95% of mothers indicating that they 
liked its taste, odor, texture and color. Over 85% of mothers 
indicated that they liked the taste, odor, texture and color of 
the fish-enhanced snack and over 81% of mothers indicated 
that they liked the taste, odor, texture and color of the soy-
enhanced snack. No significant differences were noted across 
mother’s HIV status. Focus group discussions with the mothers 
further revealed that the fish-enhanced snack was well-liked 
for its crunch, taste, dark-brown color and spice. Our analysis 
demonstrates the potential use of locally available and afforda-
ble small animal food sources to improve nutritional status of 
vulnerable population groups in low-income nations. 

Key words: Small fish, fish-enhanced snacks, pregnant wo-
men, Kenya.

MEATS AS COMPLEMENTARY FOOD FOR OLDER 
INFANTS
N. Krebs, M. Hambidge
School of Medicine, University of Colorado, Denver, 
USA

The relatively high iron and zinc requirements of breastfed 
infants older than about 6 mo of age, and the physiologic com-
position of human milk dictate that they must consume either 

cellular animal protein foods (meats or organ tissue), or rely on 
fortified foods or supplements. Common infant feeding practi-
ce, however, is to introduce meats only as one of the last foods 
for older infants. The reasons for this include expense of meats; 
assumption that infants can’t or won’t eat meats; perception 
that meats are too difficult to digest until later. Data obtained 
by a feeding survey from infants in 4 diverse settings indica-
ted that meats were fed to > 60% of toddlers, but to < 25% of 
infants, suggesting that availability and affordability were not 
the limiting factors within households. Prior to the Agricul-
tural Revolution, mothers most likely pre-masticated meats 
to enable the infants to eat them. We have undertaken several 
studies to examine the potential impact of consuming meats vs 
cereals (fortified and unfortified) by older infants. The forms 
of meat used for older infants and toddlers included commer-
cially available pureed meats; freeze dried meat cubes, which 
could be eaten either dry or in soups and porridges, and either 
as a powder or finger foods; cooked and shredded meats; and 
crumbled and/or mashed liver. Infants’ acceptance of the meats 
was excellent in all studies, although cultural norms favored 
cereals over meats as an appropriate infant food. Animal sour-
ce proteins contribute micronutrients that are critical to older 
infants and toddlers, and availability of meats may actually be 
greater than fortified products in resource poor settings. Edu-
cation efforts are warranted to encourage the use of meats as 
complementary foods for older infants.

Key words: Infants, meat, toddlers, complementary foods, 
micronutrients.

CONSUMPTION OF ANIMAL SOURCE FOODS AND 
COGNITIVE PERFORMANCE OF PRIMARY SCHOOL 
CHILDREN IN HAWASSA TOWN, SOUTHERN 
ETHIOPIA
M. Girma1, E. Loha3, A. Bogale1,2, Y. Abebe1, M. Hambid-
ge4, B. Stoecker1

1School of Nutrition, Food Science & Technology, 
Hawassa University, Hawassa, Ethiopia 
2Department of Nutritional Sciences, Oklahoma 
State University, Stillwater, Oklahoma, USA 
3School of Public & Environmental Health, Hawassa 
University, Hawassa, Ethiopia 
4School of Medicine - Pediatrics, University of Colo-
rado, Denver, Colorado, USA

Cognitive development of children is influenced by nutri-
tional, socioeconomic and environmental factors. This cross-
sectional survey of primary school children (n=116) exami-
ned associations among anthropometrics, animal source food 
(ASF) consumption and cognitive performance. Five schools 
were randomly selected from fifty-one in Hawassa Town using 
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probability proportional to size sampling. Twenty-five students 
were randomly selected from the seven to nine year old chil-
dren in these schools. Family socio-economic characteristics 
and child diets were collected from primary caregivers using 
individually-administered questionnaires. Dietary diversity 
was assessed using the eight indicator food groups identified by 
the Food and Nutrition Technical Assistance Project. Anthro-
pometric measurements were transformed to Z-scores using 
WHO AnthroPlus Software. Cognitive testing utilized Raven’s 
Colored Progressive Matrices (CPM, board version) and selec-
ted tests from the Kaufman Assessment Battery for Children 
(KABC-II). Data were analyzed using SPSS v.19. Median child 
age was eight and most had some preschool education. Thirty-
six percent of mothers had no formal education while 35% had 
completed primary education. Thirteen percent of children 
were stunted and 13% were underweight. Only 3.4% of chil-
dren consumed eggs in the 24 hours preceding the dietary sur-
vey and only 13.8% consumed meat, poultry or fish. Stunted 
(height-for-age Z [HAZ] <-2) children had significantly lower 
scores on the Raven’s CPM, on pattern reasoning and on tests 
of short-term memory. Children not consuming flesh foods or 
eggs had lower scores for short-term memory and visual pro-
cessing. Multiple regression models including HAZ, ASF, pre-
school attendance and maternal education predicted 18 to 26% 
of variability in cognitive scores. These results add to the body 
of data supporting importance of nutritional status for cogni-
tive function. 

Acknowledgement: Supported by Hawassa University 
School of Graduate Studies and NIHR01HD053053 [NICHD 
& Fogarty International Center].

Key words: Animal foods, children, cognitive performance.

MICROCREDIT WITH ENTREPRENEURIAL AND 
NUTRITION EDUCATION INTERVENTION IMPRO-
VED WOMEN’S INCOMES AND CHILDREN’S ANI-
MAL SOURCE FOOD INTAKE AND NUTRITION IN 
GHANA
G. Marquis1, E. Colecraft2

1McGill University, Montréal, Québec, Canada 
2University of Ghana, Accra, Republic of Ghana

The Enhancing Child Nutrition through Animal Source 
Management (ENAM) project (2004-2009) emanated from 
participatory formative research that identified six principal 
constraints to the inclusion of animal source foods (ASF) in 
Ghanaian children’s diets: low caregiver income, poor produ-
cer-consumer linkages, inadequate nutrition knowledge and 
skills of extension staff and caregivers, cultural beliefs, and in-
equitable household food distribution. To address these cons-
traints, the ENAM project implemented an integrated micro-

credit, entrepreneurship and nutrition education initiative with 
181 caregivers of 2- to 5-y-old children in six rural communi-
ties across three agro-ecological zones of Ghana. Six matched 
communities from the same zones served as comparison sites. 
Methods included surveys, anthropometry, and dietary as-
sessment to assess the intervention effect on children’s dietary 
intakes and growth and 12 qualitative case studies to examine 
household and caregiver outcomes of interest. Women repor-
ted that the ENAM experience opened opportunities for obtai-
ning microcredit for the first time, which helped increase their 
business success. Significantly more participant caregivers ex-
panded and diversified their small businesses (p<0.01), tended 
to have higher profits (p<0.01), and had significantly higher 
savings (p<0.05) than non-participant caregivers. Participant 
households tended to spend more money (p<0.10) and con-
sumed significantly more amounts (in monetary value) of ASF 
(p<0.01) than non-participant households. About one-third of 
the caregivers were engaged in an ASF-related business, such as 
selling smoked fish or eggs, or selling cooked food that contai-
ned ASF. After accounting for locale, being involved in an ASF-
related business positively predicted children’s ASF diversity 
(p<0.001). The intervention had a positive effect on children’s 
nutritional status (p<0.05). Evidence suggests that the micro-
credit-education link benefited women’s lives with respect to 
their small businesses and their personal development as well 
as the diet and health of their young children. 

Acknowledgement: Supported by GL-CRSP/USAID Grant 
No. PCE-G-00-98-00036-0. 

Key words: Child nutrition, animal source foods.

FOOD-BASED APPROACHES TO IMPROVE MULTI-
PLE MICRO-NUTRIENT DEFICIENCIES AND PRO-
TEIN QUALITY
A. Neumann
University of California, Davis, USA

Recently completed and ongoing research studies using ani-
mal source foods to improve a range of nutritional problems 
will be presented. Researchers form Asia, Africa, and elsewhere 
will make presentations during this symposium. This is a very 
important topic now that we have evidence-based research 
to support the use of food-based approaches to combat mul-
tiple micronutrient deficiencies and improve protein quality 
and nutrition status and function in resource-poor countries. 
This important approach holds promise in terms of sustaina-
bility and reaching hard to reach rural populations comprised 
mainly of subsistence farmers. Although short term nutrient 
supplements are necessary in cases of severe deficiency, we 
wish to share research outcomes related to the use of food-
based approaches by households and communities to combat 
multiple micronutrient deficiencies and improve function. The 



144 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

planned presentations include: Introduction and overview of 
global micro-nutrient Deficiency and Protein Quality, Die-
tary Approaches to Diet Quality Improvement Using Locally 
Available Foods, Ongoing Intervention Study among Pregnant 
Woman in Vietnam, Meat Intervention in Chinese Infants, 
Food-Based Approaches in Ethiopia, Use of Omena Fish in 
Kenya, Community Interventions for Dietary Improvements 
in Ghana, and Meat vs. Soy Biscuit Intervention Trial in HIV 
Drug Naïve Kenyan Women and Children to Protect Nutrition 
Status and Prevent Progression of HIV to AIDS.

Key words: Animal source foods, diet quality, micronu-
trients.

HIGH NUTRITION BISCUITS AS A SUPPLEMENT TO 
INCREASE ANIMAL PROTEIN IN DIETS OF HIV-IN-
FECTED KENYAN WOMEN AND THEIR CHILDREN
J. Ernst1, G. Ettyang2, C. Neumann3

1Nutrition & Dietetics, Indiana University School of 
Health & Rehabilitation Sciences, Indianapolis, IN, 
USA 
2Department of Epidemiology & Nutrition, School 
of Public Health, Moi University, Eldoret, Kenya 
3Department of Peditrics, School of Public Health 
University of California, Los Angeles, USA

This project is evaluating effects of protein quality and 
micronutrients found in meat on the health and nutritional 
well-being of women living with HIV in rural Kenya and the 
health and development of their children. Women receive their 
medical care within the USAID supported Academic Model 
Providing Access to Healthcare (AMPATH) partnership in 
Western Kenya. By means of a randomized nutrition feeding 
intervention we are determining if meat in the diets of HIV-
infected women and their children (1) protects the immune 
system and prevents severe infection, (2) prevents the loss 
of lean body mass, enhancing the quality of life among these 
drug naïve women and enabling women to carry out activi-
ties of daily living, and (3) supports the growth and develo-
pment of their vulnerable children when compared to those 
given supplements with the same amount of energy, but with 
either soy or wheat protein. Through continuous collaboration, 
the research team developed the intervention foods to be basic 
biscuits made with wheat flour; dried beef or soy flour is added 
to the recipe. Boiled water is added for porridge consistency 
for young children and those with difficulty chewing. The beef 
biscuits provide women and children with significantly grea-
ter amounts of lysine, vitamin B12, bio-available zinc and iron 
than those in the soy or wheat groups. Data analysis is ongoing 
and study outcomes will soon be disseminated. The “biscuit 
model” is useful for nutrition supplementation studies because 

it can be safely provided in a blinded and randomized fashion 
to a highly stigmatized population, it is well received by adults 
and children, it is produced with available and affordable te-
chnology and can accommodate the comparison of different 
sources and amounts of protein. 

Acknowledgement: Research is supported by USAID 
Grant No. PCE-G-00-98-00036-00, 1R01HD57646-01A1 
(CFDA #93.865) and Heifer Project International. 

Key words: Food supplement, protein, vitamin B12.

PS2-16 Food composition (FAO)
IMPACT OF FOOD COMPOSITION DATA ON NU-
TRIENT INTAKES, REQUIREMENTS, PROGRAM-
MES AND POLICIES
S. Murphy
University of Hawaii, Hawaii, USA

Accurate food composition data are essential both for as-
sessing nutrient intakes and for planning nutritious diets. 
Too often, the role of food composition tables (FCTs) is not 
recognized when evaluating intakes, setting requirements, and 
designing appropriate national and regional programmes and 
policies. This should be an iterative process with the first step 
the collection of food intake data for a population group. To 
determine if dietary nutrient inadequacies exist within the 
group, the food intake data must first be converted to nutrient 
intake data using a FCT that contains the foods consumed by 
the population of interest. Then the intakes may be compared 
to nutrient standards using analytic techniques that consider 
variation in both intakes and requirements. Sometimes nu-
trient standards are not available and must be imputed; intakes 
of these nutrients are sometimes used to decide if the standards 
from other countries or regions are appropriate. Standards for 
potentially excessive intakes are also needed to decide if intakes 
of some nutrients need to be reduced (e.g., calories, saturated 
fat, sodium, sugars). To achieve a comprehensive evaluation, 
FCTs need to include a wide array of food components with 
potential effects on health outcomes. Once the prevalences of 
inadequacies and potential excesses have been determined, 
food sources of nutrients of concern can be identified and in-
corporated into educational programs or dietary interventions 
for the population. The development of standards for the school 
meals program in the United States illustrates how FCTs play a 
key role in this process. Ultimately, an important goal of these 
activities is to develop dietary guidance that will (1) achieve 
nutrient adequacy and avoid excess; (2) maintain healthy body 
weights; and (3) reduce risk of chronic diseases. 

Key words: Food composition, intake assessment, nutrition 
policy.
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THE ROLE OF FOOD COMPOSITION DATA FOR 
NUTRITION LABELING
J. Albert
Food and Agriculture Organization of the United 
Nations, Rome Italy

Changing dietary patterns, expanding food trade and 
growing rates of obesity and diet-related non-communicable 
diseases have stimulated interest in the provision of nutrition 
information to consumers to enable them to choose foods 
that are appropriate for their health needs. Nutrition labeling 
on food products and in food outlets is becoming a common 
type of nutrition information that can be relevant to improving 
nutritional status worldwide. A variety of nutrition labels are 
found in markets around the world and the preponderance of 
labels will continue to grow. 

Whether a nutrition label system is mandatory or volun-
tary, including a Back of Pack panel or a Front of Pack symbol, 
reliable and accurate food composition data are essential to 
ensure the credibility of the label. Yet small and medium size 
food enterprises, especially in developing countries, may be 
challenged to obtain the food composition information that is 
required to be compliant with labeling requirements in local or 
foreign markets. 

Food composition data specialists play an important role 
in the implementation of food labeling policies. What is the 
public health rationale for nutrition labels, including evidence 
that consumers use and understand labels? What is the latest 
information from the Codex Alimentarius Commission related 
to nutrition labels? What do regional agreements and national 
legislative bodies require in terms of food composition infor-
mation for food labeling? The challenges to expand food com-
position information will be discussed and options to improve 
the availability of food composition data will be proposed. 

Key words: Food standards and legislation, consumer in-
formation.

THE CORRECT USE OF FOOD COMPOSITION DATA
D H. Markowicz Bastos, R M. Fisberg, D M L. Marchioni
Nutrition Department, School of Public Health, São 
Paulo University, São Paulo, Brazil

Reliable food composition data must be available for se-
veral purposes such as epidemiological studies, food labeling, 
planning of institutional meals, plant and animal breeding 
programmes, among others and, therefore, government from 
different countries have been investing in gathering food com-
position data in databases which are made available in diffe-
rent formats and medias. The final users of these data, usually, 
are not aware of the complexity behind the development of a 

food composition database and the methodology by which 
data are gathered and this may lead to misuses of data with se-
rious implications for nutrition, health and agriculture related 
programmes and policies. The correct use of food composition 
data must consider several aspects which are related to (i) the 
food item (or food group), such as identifying the correct name 
of the food items, to (ii) the nutrients, due, for example, to di-
fferences in definition and the analytical methodology, and to 
(iii) procedures for estimating nutrient values for foods, hou-
seholds recipes, cooking method or commercial products, or 
(iv) food matching. Other current and relevant aspect is the 
identification, in the food composition database, of the food 
item until the cultivar/varietal/breed level, which is essential 
for evaluating the impact of food biodiversity on nutrition. We 
intend to discuss these issues and, by doing so, contribute to a 
better use of food composition data. 

Key words: Food composition data, misuses, nutrient eva-
luation.

THE NEED OF NEW HIGH-QUALITY ANALYTICAL 
DATA FOR FOOD COMPOSITION TABLES AND 
FOR BIODIVERSITY AS WELL AS WILD AND UN-
DERUTILIZED FOODS
T. Longvah
National Institute of Nutrition, Hyderabad, India

Traditionally Food Composition tables (FCT) have been 
used world-wide for national nutrition monitoring and re-
search into association between diet and disease. Many FCT 
contain nutrient data based on old methodology leading to se-
rious errors while interpreting nutritional or epidemiological 
data threatening higher costs and inefficient use of resources. 
Updates in the FCT due to improved analytical techniques 
have shown changes in nutrient intakes as well as in the pro-
portion of population with inadequate intakes. On the other 
hand studies have revealed that estimates of mineral intake 
from FCT versus analyzed values are not in agreement due to 
compromised mineral data in the FCT. Such studies illustrate 
the necessity for new high quality nutrient database. Reliable 
food composition data are essential for the provision of dietary 
guidelines as well as identification of sources of these nutrients. 
Significantly large nutrient variation exists within food culti-
vars that can be used to nutritional advantage. Glycemic index 
(GI) of foods is currently of interest to study the associations 
of diet and chronic disease. Rice has GI values ranging from 
52 to 86 indicating the nutrient biodiversity within rice varie-
ties and the importance of quoting appropriate GI in the FCT. 
Agrobiodiversity is essential for sustainable food and nutrient 
security, yet the nutrient composition of wild and underutili-
zed plant foods remains neglected in most FCT severely com-
promising nutritional studies of indigenous populations. The 
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diversity of wild and underutilized foods offers vast scope for 
economic and nutritional benefits. In the absence of accurate 
food composition database as well as data on wild and unde-
rutilized foods evaluation of diets for nutritional adequacy and 
epidemiological research will be weak and less significant. The 
need to obtain high quality analytical nutrient data for foods 
using appropriate quality control and sampling procedures is 
discussed in detail. 

Key words: Agobiodiversity, food composition 
databases,biodiversity.

LINK BETWEEN FOOD COMPOSITION, NUTRI-
TION, AGRICULTURE AND BETTER FOOD SUPPLY 
TO COMBAT MALNUTRITION THROUGH FOOD-
BASED APPROACHES
U R. Charrondiere
Nutrition division, FAO, Rome, Italy

Background and objectives: Global agricultural produc-
tion is theoretically sufficient to feed the world’s population, yet 
one billion people are hungry and two billion suffer from mi-
cronutrient deficiencies. Many countries and agencies attempt 
to combat malnutrition with short-term health and nutrition 
interventions such as supplementation, fortification and spora-
dic health and nutrition policies and programmes. Since 2004, 
several international bodies have recognized the important 
linkage between food composition, biodiversity, nutrition and 
agriculture. It has been scientifically proven that compositional 
differences at intra-species level are statistically significant, and 
more importantly, nutritionally significant, with up to 1,000-
fold differences documented. Therefore, the consumption of 
one variety or breed rather than another could represent the 
difference between nutrient deficiency and adequacy. 

Methods: FAO and INFOODS have generated, compiled 
and disseminated compositional data of biodiverse foods and 
have included biodiversity in guidelines, tools and material for 
capacity development to be used in food composition, nutri-
tion and agriculture. 

Results: Databases with genetic and agricultural features 
are intending to link to the FAO/INFOODS Food Composi-
tion Database for Biodiversity. Member States of the Commis-
sion on Genetic Resources for Food and Agriculture recently 
endorsed the linkage between nutrition, biodiversity and agri-
culture and requested FAO and partners to continue updating 
the FAO/INFOODS database and to develop guidelines on in-
tegrating biodiversity into food consumption surveys. Increa-
singly, food composition compilers and agricultural research 
institutes are collaborating to explore the composition of foods 
before selecting those for breeding. 

Conclusions: This positive trend will hopefully continue 

and will lead to a large-scale agricultural production taking 
into account biodiversity and environmental-friendly factors, 
and thus resulting in sustainable food and agricultural systems. 
Food-based approaches based on food biodiversity can signifi-
cantly contribute combating all forms of malnutrition in a sus-
tainable manner. 

Key words: FAO, INFOODS, food composition, agricultu-
re, sustainable diets.

PS2-24 Sugars and health: The controversies 
continue
SWEETNESS, HEDONIC IMPACT AND FOOD IN-
TAKE
G. Finlayson
Institute of Psychological Sciences, University of 
Leeds, UK

Sweetness is a potent psychobiological phenomenon. The 
importance comes about because the sweet taste, in nature, is 
normally associated with the presence of energy and therefore 
humans (and other animals) are likely to be strongly attracted 
to sweetness in foods and drinks. The sweet taste is also asso-
ciated with a potent pleasure sensation. Sweetness can make 
foods palatable that otherwise would not be pleasant to eat; it 
can also raise the palatability of foods that are already pleasant. 
In this way sweetness offers an important strategy to increase 
the attractiveness of foods and to encourage consumption. The 
hedonic properties of sweetness means that it embodies strong 
reward potential with the capacity to reinforce its own con-
sumption and behaviour associated with consumption. For this 
reason it can be expected that sweetness will exert positive and 
distinctive effects on eating behaviour, food selection and other 
aspects of appetite control. This talk will review some of the 
current thinking on the psychobiology of sweetness and taste 
in relation to appetite: For example, the role of sweetness in the 
control of food intake (satiation and satiety) and food reward 
(liking and wanting); interactions between sweet taste and in-
dividuals at risk of overeating; habitual high sugar consumers 
(sweet preferring phenotypes); and experimental approaches 
to examine the effects of sugar/sweet on hedonic impact and 
food intake. It is arguable that sweetness may have qualitatively 
distinct attributes of pleasure – because of the unique role of 
sweetness in nature. Sweetness is likely to have a ‘facilitative’ or 
‘permissive’ effect on eating behaviour; however sweetness can 
be conferred through different types of molecules which may 
have distinguishable properties. 

Acknowledgement: EU FP7/KBBE under grant agree-
ments 266408 (Full4Health) & 289800 (Satin). 

Key words: Sweetness, liking/wanting, appetite, sugar, 
health.
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EFFECTS OF SUGARS ON METABOLIC HEALTH
L. Tappy
University of Lausanne, Lausanne, Switzerland

The prevalence of obesity and diabetes has increased in the 
last century. In the search for potential reasons, the hypothesis 
has been advanced that sugars, or more specifically its fruc-
tose component, may play a role in the development of meta-
bolic diseases. Some specific features of fructose metabolism 
may potentially account for adverse metabolic effects. Unlike 
glucose, fructose is extensively metabolized by the gut and the 
liver, where it is converted into glucose, glycogen, and lactate. 
It can also be converted into fatty acids, although this is a mi-
nor pathway, which are then either stored as intrahepatic fat 
or released as VLDL-triglycerides. This may secondarily favour 
ectopic lipid deposition in skeletal muscle and cause insulin 
resistance through “lipotoxic” mechanisms. Ingestion of lar-
ge amount of fructose also increases the uric acid production, 
which could increase the risk of gout, and also contribute to 
metabolic dysregulation. In animals, adding fructose, either as 
sucrose or as pure fructose, to rat’s diet makes them become 
obese and diabetic, and increases their liver and muscle fat con-
tent. Similar observations are made when rats are fed a high-
fat diet, however, the relative role of fructose vs excess energy 
intake is still debated. In humans, fructose increases plasma 
triglyceride concentrations and impairs hepatic insulin sensi-
tivity, but these effects are observed with large daily fructose 
intake, exceeding that of the average population. Hypercaloric 
fructose intake also increases plasma uric acid concentrations 
and intrahepatic fat content, and there is concern that it may 
lead to the development of muscle insulin resistance and dia-
betes in the long term. The effects of isocaloric fructose intake 
on these parameters remains to be assessed.Another concern is 
that fructose may favour the development of obesity by increa-
sing food intake. The physiological mechanisms relating fruc-
tose intake to inadequate satiety responses are still controver-
sial and further studies are required to assess whether fructose 
specifically impairs food intake control, or is just consumed in 
excess as a constituent of energy-dense palatable foods.

Key words: Energy-dense palatable foods , food intake, 
fructose, lipotoxicity, metabolic disease, satiety.

SUGARS TO DEAL WITH FATIGUE DURING EX-
HAUSTING ENDURANCE PERFORMANCE
F. Brouns
Maastricht University, Maastricht, The Netherlands

Carbohydrate (CHO) is the most important energy source 
for high intensity endurance performance during which high 
oxidative energy production rates are determinants of perfor-

mance capacity. Energy release from glucose is has been shown 
to be 3 times as fast as from fatty acids. Glucose, stored as mus-
cle glycogen, may, depending on exercise intensity, be depleted 
within 45-60 min. after which impaired glucose availability will 
reduce muscle power generation capacity and induce protein 
catabolism. CHO ingestion during exercise allows sparing of 
glycogen stores, reduces protein utilization and delays fatigue. 
Appropriate CHO ingestion during intense endurance per-
formance and between 2 training sessions/day is important to 
avoid progressive fatigue development and recover well. CHO 
sources to be used during high intensity exercise should pre-
ferentially be rapid digestible and absorbable and should be 
combined with sufficient fluid intake. Glucose supplying CHO 
sources such as starch, hydrolyzed starches/maltodextrins/glu-
cose polymers, glucose as simple sugar and also sucrose, are 
absorbed rapidly and transported to muscle for a subsequently 
uptake and rapid oxidation. Fructose as simple sugar is absor-
bed relatively slowly, converted partially to lactate and is pre-
ferentially taken up by liver leaving only in minor amounts to 
reach the blood. The subsequent oxidation rate is accordingly 
low. Supply of CHO’s that are an efficient fuel for muscle, to 
optimize performance, is not only recommended for long dis-
tance runners and cyclists but has also been shown to improve 
performance in down hill skiing, ice hockey, tennis, football 
and other repeated sprint like sports. The use of energy drinks 
by children participating in leisure sports activities is not re-
quired for supporting performance and may contribute to un-
favourably inducing a positive energy balance. 

Key words:Glucose, fructose, sucrose, starch, sports perfor-
mance, fatigue.

PS3-32 Low-calorie sweeteners: Are they safe 
and can they help with weight management? 
DIETARY HABITS AND USE OF LOW-CALORIE 
SWEETENERS: AN EFFECTIVE TOOL IN THE PRE-
VENTION OF OBESITY AND DIABETES
A. Drewnowski1,2

1Center for Public Health Nutrition, University of 
Washington, Seattle, USA 
2Université Pierre et Marie Curie Paris VI, Paris, 
France

Providing sweetness without the calories, low-calorie swee-
teners (LCS) help to reduce dietary energy density while main-
taining diet palatability. Recent analyses based on 5 cycles of 
the National Health and Nutrition Examination Survey (NHA-
NES 1999-2008) explored both demographic and time trends 
in LCS consumption in the US. These data were for a nationa-
lly representative survey sample of 22,231 non-pregnant adults 
who completed a 24-hour dietary recall. Additional analyses 
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focused on health behaviors of LCS users, with an emphasis 
on smoking, alcohol use, physical activity and weight manage-
ment. Further analyses examined the cross-sectional associa-
tion between LCS consumption and body mass index category, 
diabetes and systemic inflammations. On any given day, 30% 
of Americans consumed LCS contained in beverages, foods 
and tabletop sweeteners. Among those consumers, about 50% 
consumed LCS beverages, 30% consumed LCS foods, and 20% 
consumed tabletop LCS. The temporal increase in LCS con-
sumption from 1999 to 2008 paralleled a drop in the consump-
tion of added sugars in the US, both in beverages and in solid 
foods. LCS consumers were older, better educated and had hig-
her incomes than did consumers of sugar sweetened beverages 
(SSB). Although LCS use was associated with higher obesity 
rates in the cross sectional NHANES database, most LCS users 
indicated that they were trying to actively manage body weight. 
This is important evidence for reverse causality, that counte-
ring suggestions that it was LCS use that led to overweight. In 
general, LCS users had better health behaviors, smoked less 
and exercise more and had better quality diets than did SSB 
consumers. It would appear that LCS use may be an index of 
positive health behaviors that are associated with the preven-
tion of obesity and diabetes.

Key words: Energy density, diet palatability,low-calorie 
sweeteners,physical activity, weight management.

LOW-CALORIE SWEETENERS: SHOULD THE PU-
BLIC BE CONCERNED?
A. Renwick
University of Southampton, Southampton,UK

All low-calorie sweeteners are subject to comprehensive 
safety evaluation by regulatory authorities, prior to approval. 
Definitive independent information on the safety of sweeteners 
is freely available on the websites of regulatory authorities 1, 2, 
3. 

The safety testing of food additives requires studies in ani-
mals to determine what effects the compound is capable of pro-
ducing when administered at high daily doses, or high dietary 
concentrations (hazard identification). The studies cover all life 
phases, including in utero and lactation. Very high dose levels 
are used to increase the ability of the study to detect any pos-
sible adverse effects. The highest level of intake that does not 
produce any adverse effect, the no-observed adverse effect level 
(NOAEL), is used to establish a human intake with negligible 
risk, which is called the acceptable daily intake (ADI). The ADI 
is usually calculated as the NOAEL (in mg/kg body weight per 
day) divided by a 100-fold safety/uncertainty factor, which is 
to allow for possible species differences and human variability. 
Metabolism data are usually available from studies in humans 
to support extrapolation of toxicity data from the test species 
to humans. 

The concentrations of each sweetener that are permitted 
in different foods and beverages are established by regulators 
so that even high intakes from all sources do not exceed the 
corresponding ADI value. Extensive intake surveys show that 
actual intakes are well below the ADI values. 

Although low-calorie sweeteners are often used as blends, 
interactions would not occur because the only shared biologi-
cal property is their activity at the sweet-taste receptor. 

Low-calorie sweeteners are among the most extensively 
studied of all food additives. Media stories about “health con-
cerns” usually focus on a single recent observation and ignore 
the totality of the database available. 

1 . h t t p : / / w w w. e f s a . e u r o p a . e u / E F S A / e f s a _ l o c a -
le-1178620753812_home.htm 2.http://ec.europa.eu/food/fs/
sc/scf/reports_en.html 3.http://www.who.int/ipcs/food/jecfa/
en/ 

Key words: Sweeteners, safety, ADI, no-observed adverse 
effect leve.

PS3-40 FESNAD forum
NUTRITION AND HEALTH CLAIMS: DIFFERENT 
ASPECTS
R. Farré Rovira
Sociedad Española de Nutrición, Spain

Different aspects related to nutritional and health claims on 
foods taking into account the point of view of scientists, manu-
facturers and consumers are discussed. 

In the case of scientist one of the most challenging tasks is 
the substantiation of health claims, due to the difficulty in de-
tecting physiological benefits in healthy individuals. The need 
of new health markers stands out. Another point to taken into 
account is the frontier between functional foods and drugs. 

On the other hand manufacturers interested in developing 
functional foods are frustrated by the difficulties encountered 
to have the health claims approved by EFSA. The efforts make 
in research do not always find recognition and approval, fact 
that can lead to a slowing down in research and innovation. 
What happens in the consumer area? Are claims understood by 
the consumers? What would the wording be in order to obtain 
clear and understandable health claims? Finally, the role that 
nutritional and health claims can play on the diet of popula-
tions needs to be evaluated by public health experts. 

Key words: Food, nutrition, health claims.
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HOW IMPORTANT ARE HEALTH CLAIMS IN IN-
FANT NUTRITION?
J M. Moreno Villares
Hospital Universitario 12 de Octubre, Madrid, Spain

In order to get a health claim on a food EFSA has required 
evidence that a particular ingredient has a particular benefit for 
a particular population. The vast majority of claims for lipids, 
prebiotics, probiotics and nucleotides claiming to provide some 
advantages on infant’s or mother’s health have been rejected on 
the basis of very few –if any- high quality clinical studies. Some 
other components have received approval: addition of DHA 
and arachidonic acid on infant formula helps visual acuity, as 
the first in the row. Some people consider that health claims in 
infant feeding undermines confidence in breastfeeding quality 
and should not be allowed. 

Very few others health claims have been approved: thiami-
ne (B1) and normal neurological development and function 
in infants and children up to three years of age. North Ameri-
can FDA pointed in 2010 that for healthy infants who are not 
exclusively breastfed and who have a family history of allergy, 
feeding a 100% whey protein partially hydrolyzed infant for-
mula from birth up to 4 months of age instead of a formula 
containing intact cow’s milk proteins may reduce the risk of 
developing atopic dermatitis throughout the first year of life. 

There are no data on how much of this information is known 
by parents and how it influences which kind of infant formu-
la they choose, as publicity for general population on infant 
formula is not allowed. Professionals received this information 
from companies. There is a clear interest in knowing how food 
labels play a role in getting information both for consumers 
and professionals. Some European projects are dealing to study 
this relationship and to provide guidelines on how food labels 
should be. CLYMBOL (‘Role of health-related claims and sym-
bols in consumer behaviour’) project is investigating consumer 
understanding and behaviour with respect to health informa-
tion.

Key words: Children, paediatrics, health claims

CLAIMS RELATED TO FUNCTIONAL FOODS IN THE 
CARDIOVASCULAR AREA
J. Salas Salvadó
Human Nutrition Unit, Department of Biochemistry 
& Biotechnology , Faculty of Medicine and Health 
Sciences, Universitat Rovira I Virgili, Reus, Spain

In developed countries cardiovascular disease is the leading 
cause of death. In recent years a high number of studies have 
been done to evaluate the importance of dietary pattern, cer-
tain foods and specific nutrients provided by different foods 
on cardiovascular risk factors. Considering that the new Euro-

pean legislation regulates the possibility of nutritional claims 
in foods, the food industry has seen in functional foods for 
cardiovascular disease a business opportunity. During the last 
years a number of dossiers have been submitted by industry 
to the European Food Safety Agency for evaluation and a lar-
ge proportion of them have been rejected for different reasons 
among which are: the lack of characterization of the food, 
the lack in the appropriate definition of the claim argument, 
and the lack of data demonstrating a cause-effect relationship 
between the consumption of a food or a constituent and the 
claimed effect. The guidelines published by the EFSA Scientific 
Committee on the requirements or effects to substantiate have 
approximate the positions between industry and EFSA. Most 
functional foods designed to control cardiovascular risk have 
focused on the improvement of the plasma lipid profile, oxi-
dative stress or endothelial function, as well as decrease satiety, 
postprandial blood glucose levels or body weight. As improve-
ment on classical or emerging factors of cardiovascular risk is 
not always associated with a reduction of cardiovascular events 
or mortality from these causes, it is expected that in a more or 
less near future requirements on functional foods increased. It 
is also expected that in the future personalized nutrition limits 
the marketing of functional foods. Studies in different popu-
lations and settings suggest that consumers need more infor-
mation on the use, benefit and risk of use of functional foods. 

Key words: Cardiovascular disease, functional foods, health 
claims.

COMMUNICATION ON FOOD AND NUTRITION IN 
HOSPITAL
O. Ruiz Guerrrero
Hospital Virgen de La Victoria,Servicio Andaluz de 
Salud, Malaga, Spain

Corporate social responsibility of the hospital in relation 
to training and information to patients on nutritional habits 
makes up an increasingly important role within the public 
health institution. The commitment of health professionals 
on this area should be organized as an integrated task spe-
cialized in healthcare ensuring further continuity within pri-
mary health care. The management of knowledge concerning 
healthy eating and nutrition habits and their transmission to 
the patient-user, and their families, should be taken as a new 
responsibility of health centers, which car intervention should 
not be limited to the patient’s admission period, but should 
continue through dissemination activities and information to 
the patient, once recovered from the health crisis. In addition, 
hospitals must become true and valued authoritative sources 
of nutrition information in relation to the media, in order to 
transmit the messages on food and nutrition to as many citi-
zens as possible. 
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Key words: Nutrition, food communication ,healthy habits, 
hospital.

HEALTH CLAIMS. MORE SEVERE THAN THE EURO-
PEAN FOOD SAFETY AUTHORITY (EFSA): TO BE 
OR NOT TO BE?
E. Baladia, J. Basulto, M. Manera
Spanish Foundation of Dietitians & Nutritionists, 
Spain

Food advertising has a great ability to influence the behavior 
of the population. Promises made through advertising should 
be consistent with reality. Tangible fraud can be easily recogni-
zed. However, non-tangible fraud (such as nutrition and health 
claims) is difficult to be detected by the “reasonably well-in-
formed, and reasonably observant and circumspect consumer”. 
Regulation 1924/2006 (1) establishes the legal framework for 
such statements. While nutritional claims are well established 
in the regulation annex, health claims need to be specifically 
evaluated by an EFSA scientific panel before they can be used. 
Can Regulation 1924/2006 and EFSA assessments prevent all 
nutritional and health claim frauds? Are there loopholes that 
could potentially allow misleading claims? Can EFSA deny a 
health claim that may be scientifically well founded? Can a de-
nied health claim be accepted in the future? Can EFSA panels 
have conflicts of interest? (2) The study of Regulation 353/2008 
(3), the EFSA scientific opinions issued up to date, and the 
evidence-based medicine (4) are the key points to answer the-
se questions. Healthcare professionals should ensure that the 
information delivered to consumers, whether legal or not, is 
scientifically proven and promotes public health. References: 
1. Regulation 1924/2006 (CE) of the european parliament and 
of the council of 20 December 2006 on nutrition and health 
claims made on foods. OJEU; L404:9-25. 2. European Court 
of Auditors. Management of conflict of interest in selected EU 
Agencies. Report nº15. ECA; 2012 3. Commission Regulation 
353/2008 of 18 April 2008 establishing implementing rules for 
applications for authorization of health claims as provided for 
in Article 15 of Regulation (EC) No 1924/2006 of the European 
Parliament and of the Council. OJEU; L109:11-16 4. Rosenberg 
W, Donald A. Evidence based medicine: an approach to clinical 
problem-solving. BMJ. 1995;310:1122-6. 

Key words: Legislation, nutritional claims, health claims, 
evidence-based medicine, fraud.

HEALTH CLAIMS IN MEAT BASED FUNCTIONAL 
FOODS
F. Jimenez Colmenero
Institute of Food Science, Technology and Nutrition 
(ICTAN), Spanish National Research Council (CSIC), 
Madrid, Spain

In recent years, there has been a considerable accumulation 
of studies concerning strategies to optimize the presence of 
specific components (exogenous and endogenous) with health 
implications for designing of potential meat-based functional 
foods. Because of the amount and frequency of consumption, 
contribution to dietary intakes of different nutrients, diver-
sity of presentations, possibility of modifying their composi-
tion using non-meat ingredients, high consumer acceptability, 
etc., meat and meat products are excellent foods for delivering 
bioactive compounds without changing dietary habits. Howe-
ver despite the numerous efforts carried out to improve their 
composition (using strategies basically concerning with animal 
production practices, meat processing and storage, distribution 
and consumption conditions), there are very few studies invol-
ving these foods to verify whether those modifications are of 
relevance to human health. The objectives of this paper are to 
analize the possibility to application of health claims based on 
generally accepted scientific proof to meat and meat products 
designed as functional foods, as well as to present an overview 
of the human intervention studies to check the functional ca-
pacity of meat-based potentially functional foods. 

Key words: Health claims, meat based product.

FUNCTIONAL FOODS IN SCHOOL FEEDING PRO-
GRAMMES
M. Espinosa
Centro de Nutrición Molecular y Enfermedades 
Crónicas, Santiago de Chile, Chile

School Feeding Programs (SFP) reach about 90,000,000 
children in Latin America and the Caribbean. In principle 
established with the purpose to contribute to learning, better 
performance and adherence to school to prevent dropout, and 
targeted to most vulnerable children populations. One additio-
nal goal is to improve health, facing problems of malnutrition 
and its consequences in the generation of learning disabilities, 
cognitive ability damage, stunted growth and overall develop-
ment capacity decrease. SFPs are a factor of risk protection and 
prevention in relation to: limitation of learning and school per-
formance: school dropout; decrease of family budget; food and 
nutritional insecurity due to financial, political and environ-
mental instability; nutritional deficiencies and chronic non-
communicable diseases The state investment in PAE is impor-
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tant, but distributed as an average in the region of 0.4$ /child/ 
day, resulting in most countries in school breakfast or snack 
based milk/ milk drink and bread/ cookie, which begin to be 
fortified mainly in iron and the presence of locally produced 
cereals. One aspect that SFPs have been facing is malnutrition 
that characterizes the population in the region and particularly 
children. The existence of malnutrition in several countries, the 
coexistence of malnutrition and obesity, in others, and in some, 
overweight and obesity as a fundamental characteristic makes 
SFPs include in their programs a view of nutrients in deficit or 
excess in delivered food. In this context, even modest SFP, in 
which locally produced food associated with culture and eating 
habits emerges as healthy food source, the room for functional 
foods is still very minor, despite their potential importance to 
face malnutrition. There are some recent assessments in Chile 
to change the nutritional structure of SFP, to confront the great 
problem of overweight and obesity among others by increasing 
the presence of antioxidants and fiber. Some results in this area 
are discussed.

Key words: Health, Latin America, malnutrition, school 
feeding programs.

PS4-48 Bellagio report on healthy agriculture, 
healthy nutrition, healthy people
BELLAGIO REPORT ON HEALTHY AGRICULTURE, 
HEALTHY NUTRITION, HEALTHY PEOPLE
A. Marcos1 on behalf of A. P. Simopoulos2, P. G. Bourne3 
O. Faergeman4

1ICTAN-CSIC. Spain 
2The Center for Genetics, Nutrition and Health, 
Washington, USA 
3Green Templeton College, University of Oxford, 
Oxford, UK 
4Department of Internal Medicine and Cardiology, 
Aarhus Sygehus University Hospital, Aarhus, Den-
mark

The Bellagio Report on Healthy Agriculture, Healthy Nu-
trition, Healthy People is the result of the meeting held at the 
Rockefeller Foundation Bellagio Center in Lake Como, Italy, 
29 October–2 November 2012. The meeting was science-based 
but policy-oriented. The role and amount of healthy and un-
healthy fats, with attention to the relative content of omega-3 
and omega-6 fatty acids, sugar, and particularly fructose in 
foods that may underlie the epidemics of non-communicable 
diseases (NCD’s) worldwide were extensively discussed. The 
report concludes that sugar consumption, especially in the 
form of high energy fructose in soft drinks, poses a major and 
insidious health threat, especially in children, and most diets, 
although with regional differences, are deficient in omega-3 
fatty acids and too high in omega-6 fatty acids. Gene-nutrient 

interactions in growth and development and in disease preven-
tion are fundamental to health, therefore regional Centers on 
Genetics, Nutrition and Fitness for Health should be establis-
hed worldwide. Heads of state and government must elevate, as 
a matter of urgency, Nutrition as a national priority, that access 
to a healthy diet should be considered a human right and that 
the lead responsibility for Nutrition should be placed in Minis-
tries of Health rather than agriculture so that the health requi-
rements drive agricultural priorities, not vice versa. Nutritional 
security should be given the same priority as food security.

Key words: Agriculture, fats, foods, fructose, nutrition, 
omega-3 fatty acids, omega-6 fatty acids, sugars.

MARINE N-3 PUFA INTAKE AND RISK OF BREAST 
CANCER
J S.  Zheng, D. Li
Department of Food Science & Nutrition, Zhejiang 
University, China

The aim of the systematic review was to investigate the as-
sociation between intake of fish and n-3 polyunsaturated fatty 
acids (n-3 PUFA) and the risk of breast cancer and to evaluate 
the potential dose-response relation. Twenty six publications, 
including 20 905 cases of breast cancer and 883 585 partici-
pants from21 independent prospective cohort studies were eli-
gible. Eleven articles (13 323 breast cancer events and 687 770 
participants) investigated fish intake, 17 articles investigated 
marine n-3 PUFA (16 178 breast cancer events and 527 392 
participants), and 12 articles investigated alpha linolenic acid 
(14 284 breast cancer events and 405 592 participants). Marine 
n-3 PUFA was associated with 14% reduction of risk of breast 
cancer (relative risk for highest v lowest category 0.86 (95% 
confidence interval 0.78 to 0.94), I2 =54), and the relative risk 
remained similar whether marine n-3 PUFA was measured as 
dietary intake (0.85, 0.76 to 0.96, I2=67%) or as tissue biomar-
kers (0.86, 0.71 to 1.03, I2=8%). Subgroup analyses also indica-
ted that the inverse association between marine n-3 PUFA and 
risk wasmore evident in studies that did not adjust for body 
mass index (BMI) (0.74, 0.64 to 0.86, I2=0) than in studies that 
did adjust for BMI (0.90, 0.80 to 1.01, I2=63.2%). Dose-respon-
se analysis indicated that risk of breast cancer was reduced by 
5% per 0.1g/day (0.95, 0.90 to 1.00, I2=52%) or 0.1% energy/
day (0.95, 0.90 to 1.00, I2=79%) increment of dietary marine 
n-3 PUFA intake. No significant association was observed for 
fish intake or exposure to alpha linolenic acid. We concluded 
that Higher consumption of dietary marine n-3 PUFA is asso-
ciated with a lower risk of breast cancer. These findings could 
have public health implications with regard to prevention of 
breast cancer through dietary and lifestyle interventions.

Key words: Breast cancer, marine n-3 polyunsaturated fatty 
acid, fish, cohort study.
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CONSUMPTION PATTERNS AND TRENDS FOR SU-
GAR‐ADDED BEVERAGES IN MALAYSIA: IMPLICA-
TIONS FOR HUMAN HEALTH
L.Huat Foo
Programme of Nutrition, School of Health Sciences, 
Universiti Sains Malaysia, Health Campus Kelantan, 
Malaysia

The prevalence of obesity has increased dramatically over 
the past three decades in different population groups in Malay-
sia. Obesity is now regarded as a major public health challenge 
because of its significant adverse association with development 
of several non‐communicable diseases (NCDs). It is widely ac-
cepted that the escalating prevalence of obesity and NCDs are 
linked either to excessive food energy intake from unhealthy 
dietary practices or to low energy expenditure because of inac-
tive lifestyles or to a combination of both of these factors. Hen-
ce, healthy and balanced dietary and active lifestyle practices 
are important strategies to diminish the risk of excessive weight 
gain with subsequent lower risk of acquiring NCDs throug-
hout life. One unhealthy dietary practice is the consumption 
of sugar‐added beverages (SSB), which has been associated 
with a higher risk of obesity and NCDs such as type‐II dia-
betes, cardiovascular and other metabolic disorders. The aim 
of this presentation is to examine the patterns and trends of 
SSB consumption status in adolescent and adult populations in 
Malaysia and to identify any association with NCD risk factors. 
The trends of SSB consumption have increased considerably in 
people of all ages in Malaysia. Based on the recent National 
Health and Morbidity Survey 2011 data, three common SSB 
consumption practices were identified among populations in 
Malaysia namely the consumption of i) beverages with added 
sugar, ii) beverages with sweetened condensed milk or creamer 
and iii) carbonated soda drinks. Beverages with added sugar 
are reported as the most common sources of SSB, with about 
half of adolescents (13‐18y) and adults (≥18y) reported to 
consume such beverages every day. Beverages with sweetened 
condensed milk or creamer (20‐27%) were the next most com-
monly consumed and the least was the consumption of carbo-
nated soda drinks at <5% daily. Not much difference was found 
between consumption of these SSBs between sexes, or between 
urban and rural geographical regions. Adults had significantly 
higher consumption of beverages with added sugar by at least 
3 cups per day compared to adolescents (18.9% vs. 6.7%). In 
contrast, adolescents had almost two times greater intakes of 
carbonated soda drinks of 2 cups or more in a day than adults 
(7.0% vs. 4.3%). An almost similar pattern was found between 
adolescents and adults in the consumption of beverages with 
sweetened condensed milk or creamer for 2 cups or more a day 
(23.5% vs. 29.1%). In general, SSB consumption is very com-
mon in Malaysian populations, particularly among adults. In 
addition, multivariate regression analysis to examine the rela-
tionship between consumption of beverages with added sugar 

of at least 3 cup per day and the NCD risk factors in adults, 
in which every state of Malaysia was used as a unit of analy-
ses, showed that consumption of 3 cups per day or more of 
beverages with added sugar was significantly associated with 
a higher risk of becoming overweight (p=0.008), or develo-
ping diabetes (p=0.044) or hypercholesterolemia (p=0.011), 
after adjustment for fruits and vegetables intake and physical 
activity. This finding suggests that high daily consumption of 
SSBs exerts adverse health effects in adults. Several initiatives 
have been formulated by the Malaysia National Strategic Plan 
for NCD (NSP‐NCD) in various settings such as community, 
workplaces, and schools to prevent unhealthy dietary and lifes-
tyle practices; including the reduction of the high consumption 
of sugary foods and beverages among different populations in 
Malaysia.

Key words: Sugar‐added beverages, obesity, non‐commu-
nicable diseases, adolescents, adults.

SUGAR-SWEETENED BEVERAGES CONSUMPTION 
AND OBESITY
X.W. Shang1, J. Ma2, G.F. Xu3, Y. Li4, H.W. Guo5, L. Du6, T.Y. 
Li7, G.S. Ma1

1National Institute for Nutrition and Food Safety, 
Chinese Center for Disease Control and Prevention, 
Beijing, China 
2Beijing University Health Science Center, Beijing, 
China 
3Shandong University, Jinan, Shandong, China 
4Public Health College, Harbin Medical University, 
Haerbin, Heilongjiang, China 
5Fudan University, Shanghai, China 
6Guangzhou Center for Diseases Prevention and 
Control, Guangzhou, Guangdong, China 
7Chongqing Children’s Hospital, Chongqing, China

To explore the associations between sugar-sweetened beve-
rage (SSB) consumption and obesity as well as obesity-related 
cardiometabolic disorders among children in China. A total 
of 6974 (boys 3558, girls 3412) children aged 6-13 years par-
ticipated in the study. Each participant’s height, weight, waist 
circumference, fasting glucose, triglycerides, total cholesterol, 
highdensity lipoprotein cholesterol, and low-density lipopro-
tein cholesterol were measured. The type of beverage con-
sumption was determined using a self-administered question-
naire. SSBs were consumed regularly by 46.1% of the children. 
The prevalence [adjusted odds ratio (95% confidence inter-
nal (CI)] of obesity was 7.6% [as the reference group (ref.)], 
10.1% [1.36(1.07, 1.74)], and 11.6% [1.46(1.21, 1.75)], among 
children who regularly drank milk, other beverages and SSBs, 
respectively. Regularly drinking SSBs elevated the likelihood 
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of abdominal obesity [adjusted odds ratio (95% CI): 1.36(1.17, 
1.59)]. The prevalence [adjusted odds ratio (95% CI)] of obe-
sity among children who regularly drank sports/caloric beve-
rages, carbonated beverages, sweet tea, and plant protein be-
verages was 16.8% [2.00(1.31, 3.07)], 12.7% [1.52(1.23, 1.88)], 
11.5% [1.52(1.18, 1.95)], and 10.4% [1.41(1.03, 1.94)], respec-
tively, which was higher than that of regular milk drinkers 
[7.6% (ref.)]. The prevalence [adjusted odds ratio (95% CI)] 
of abdominal obesity among children who regularly drank 
sweet tea, fruit/vegetable juices, and carbonated beverages was 
17.7% [1.55(1.26, 1.90)], 16.2%[1.36(1.09, 1.70)], and 15.3% 
[1.24(1.03, 1.50)], respectively, which was much higher than 
that of regular milk drinkers [12.8% (ref.)]. Regular SSB con-
sumption was positively related to obesity and abdominal obe-
sity. This relationship should be investigated further using a 
longitudinal study design.

Key words: Sugar-sweetened Beverages, Obesity, Children.

PS4-56 Food and nutrition reporting in the me-
dia
DO MEDIA HEADLINES EQUAL CREDIBILITY AND 
TRUST? A LOOK AT US CONSUMER INSIGHTS ON 
TRUSTED SOURCES FOR FOOD & HEALTH INFOR-
MATION 
M. Smith Edge
Nutrition & Food Safety, International Food Infor-
mation Council, Washington DC, USA

Research studies focusing on food, health, and nutrition of-
ten result in wide-spread media coverage. Alarming headlines 
span across traditional and social media platforms. This often 
generates global attention, but do consumers find the sources 
for this information credible? Do consumers view media as a 
trusted source for information? International Food Informa-
tion Council Foundation (Foundation) research published in 
the peer-reviewed journal Nutrition Today found, “media out-
lets are the primary sources of consumer information on nutri-
tion, food safety, and health; accuracy and helpfulness may be 
lacking because of consistent lack of context in news coverage.” 
When the Foundation asked consumers what impact a variety 
of factors would have on their willingness to believe new in-
formation about food and health, Americans indicate doing 
their own research would have a major impact (59%), as well 
as hearing the same information from many different sources 
(41%) and hearing the information from someone who has an 
advanced degree in health or nutrition (40%). Moreover, in the 
area of food safety, the Survey results show consumers trust 
primary care physicians and other health professionals to deli-
very accurate information (89%)—while media sources such as 
television news stories not so much—only 66%. These insights 
come from the Foundation’s 2012 and 2013 Food & Health 

Survey, a US-based survey that has captured consumer atti-
tudes toward food safety, nutrition & health since 2006. Most 
recently the Journal of American Academy of Nutrition and 
Dietetics published a 5-year retrospective of the Foundation’s 
Food & Health Survey titled, Is it Time to Rethink Nutrition 
Communications? In short, the answer is yes. IFIC Foundation 
research reveals that frequency of available information does 
not equate to the same level of credibility and trust for the con-
sumer—demanding a new way to think about nutrition com-
munications. Health professionals and scientists will need to 
embrace new communications concepts to promote consumer 
understanding, belief and ultimately behavior change. Their 
extended use of new communications concepts will help faci-
litate better communication of scientific context, information 
and ultimately credibility that may enable consumers to make 
better well-informed decisions about their diet and health.

Key words: Behaviour, consumers, nutrition communica-
tion.

COMPARISON OF REPORTING OF FOOD BENE-
FITS AND RISKS IN EUROPEAN NEWSPAPERS
M. Friel
European Food Information Council (EUFIC), Brus-
sels, Belgium

The media is an important source of information for the 
public. It can interpret messages in certain ways and can be 
selective regarding the information it transmits to its audience. 
Therefore, as the main information disseminator in our society, 
the media can act as an agenda builder and can shape or chan-
ge public’s perceptions, attitudes, beliefs, and behaviour. Food 
plays as central role in all our lives and is therefore commonly 
reported in newspapers and other communication channels. 
However, research published in 2011 on health claims reported 
in UK national newspapers, found that misreporting is wides-
pread (Cooper et al., 2011). This may contribute to public mis-
conceptions about food and health. 

The objective of this research was to investigate reporting 
about the positive benefits and negative risks associated with 
food in national newspapers from eight European countries. 
Newspapers were selected based on circulation and readership 
figures (gender and socio-economic class) and were sampled 
over a four week period, i.e. 2 weeks in September 2011 and 
2 weeks in March 2012. This research looked at i) the balance 
of reporting on positive benefits (e.g. nutrition claim) versus 
negative risks (e.g. risk/safety statement), ii) the content of the 
statements/claims (e.g. food type, health issue), iii) the source 
of the information (e.g. scientist, health authority) and iv) the 
accuracy of the reporting.

Key words: Consumer information, health claims, media, 
newspapers, nutrition.
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THE CHALLENGES OF REPORTING ABOUT NUTRI-
TION; A JOURNALIST’S PERSPECTIVE
E. de Benito Cañizares
El País, Spain

Communication on nutrition has some aspects that are spe-
cific. First of all, nutrition is a topic well known by everyone 
(or that’s what they think): everyone eats every day, hopefully 
several times a day. It means that, like in football, everyone has 
his or her own opinions. and exposure to nutrition topics in the 
media can influence their opinions. In Spain we had, years ago, 
a very strong campaign to promote seed oils instead of olive 
oil, for instance, or about the risks of eating fish contaminated 
with heavy metals. Olive oil and fish are two core elements of 
the Mediterranean diet, so conflicting or alternative messages 
about these foods, can create confusion in some consumers. 
The second issue is that information on the health benefits of 
foods or specific ingredients, in the form of health claims on 
food products and adverts, is mostly provided by food com-
panies. Some of the studies used to support those claims are 
naturally sponsored by industry, as the submission of scientific 
dossiers is needed for EFSA to evaluate the science basis for the 
claims. Regardless of the scientific validity of those studies, the 
journalists perception would be of suspicion and funding bias. 
The third one is that the major newspapers are not very inter-
ested in topics about positive nutrition benefits. It is not news. 
The fourth is not specific to nutrition: there is a problem of 
communication (and trust) between scientists and journalists. 
Sometimes they speak, literally, a different language. 

Key words: Nutrition communication, mediterranean diet.

PS5-64 Feeding workers
NUTRITION AT WORK: THE INTERNATIONAL LA-
BOUR ORGANIZATION´S APPROACH.
C. Bueno
International Labour Organization, Geneva, Swit-
zerland

Good nutrition constitutes a basic human right and, never-
theless, it has often been ignored in the context of labour rights. 
The ILO has showed a concern on this matter from its founda-
tion. The ILO Recommendation No. 102 (1956) on social ser-
vices for workers recognizes the importance of nutrition in the 
workplace and recommends the provision of facilities such as 
canteens, cafes, The Recommendation No. 102 (1956) on social 
services for workers: recognizes the importance of nutrition in 
the workplace and recommends the provision of facilities such 
as kitchens, canteens, cafes, kitchens or kitchenettes. The ILO 
publication “Food at Work. Workplace solutions for malnutri-

tion, obesity and chronic diseases” was conceived in 2005 as 
a response to the lack of attention given to food at work. The 
study concluded that an inadequate nourishment of workers 
can cause losses of up to 20% in productivity, as well as the 
connection between the lack of a good nutrition and the on-
set of fatigue and sleepiness, with consequent implications in 
occupational safety and health. In line with this concern, the 
ILO’s educational programme SOLVE, in an effort to integrate 
the promotion of health in the policies of safety and health at 
the workplace, as well as in the actions at company level, in-
cludes contents for the promotion of healthy eating habits in 
the workplace. Using the analytical framework established by 
“Food at Work” and the obvious need to deepen in the rela-
tionship between nutrition and the world of work in Chile, 
promoted by Sodexo and Edenred, the ILO conceived the pro-
ject “A comprehensive approach to improving nutrition at the 
workplace: A survey of Chilean companies and tailored recom-
mendations”, turning Chile into the pilot country for this type 
of research at worldwide level.

Key words: Chronic diseases, labour, malnutrition, obesity.

A COMPREHENSIVE APPROACH TO IMPROVING 
NUTRITION AT WORKPLACE IN CHILE
E. Atalah
Faculty of Medicine, University of Chile, Santiago, 
Chile

Background and objectives: An important factor in the 
health of workers is food and eating healthy at work helps pre-
vent chronic diseases linked to diet. To analyze labor feeding 
practices in Chile, knowledge, attitude and behavior of workers 
and employers in this regard. 

Methods:. Literature review, structured surveys in 995 wor-
kers from different regions of the country, interviews and focus 
groups with representatives from government, employers, wor-
kers and academics. 

Results: The legislative framework refers only to the hygie-
nic conditions and the time allotted for lunch. There are major 
shortcomings in the supply system Chilean in the feeding sys-
tem of Chilean workers: 39% did not receive any benefit, 22% 
do not have a place to eat, improper cleaning, insufficient time, 
inadequate food quality. The lack of lunch generates physical 
and psychological discomfort that affects productivity. There is 
a significant prevalence of diet-related diseases, which increase 
with age. Most workers want a healthy diet during the workday 

Conclusions: It is a priority to implement a variety of mea-
sures to improve workers’ access to food, which are cost-effecti-
ve and improve job satisfaction. These programs should be part 
of the labor policies be sustained over time and evaluated in its 
implementation and results. Investments in power companies 
recover reducing sick days, fewer accidents and increased pro-
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ductivity, which determines to be cost-effective. It is necessary 
to establish tripartite tables that include the State, workers and 
employers, to strengthen social dialogue in relation to labor, 
employment and food security. 

Key words: Feeding practices, workers, work place, Chile.

‘PROGRESS AND CHALLENGES OF THE NUTRI-
TIONAL SITUATION IN PREGNANCY IN URUGUAY: 
DEVELOPING AN EASY SURVEILLANCE TOOL’ 
C. Severi1, X. Moratorio2, G. Berruti2

1Facultad de Medicina, Universidad de la República, 
Montevideo, Uruguay 
2Ministerio de Salud Pública, Montevideo, Uruguay

Background and objectives: Existing data emphasizes the 
importance of having nutritional information systems. The 
objective was to develop a nutritional surveillance module ba-
sed on the Perinatal Informatics Information data (SIP from 
CLAP/OPS/OMS). 

Methods: all available Anthropometric References in preg-
nancy were reviewed and applied to 2010 SIP data base. That 
from the Ministry of Health from Chile was selected. Indica-
tors were built: anthropometrics, weight increase and perinatal 
outcomes. A computer system was develop which interact with 
the SIP. 

Results: An informatics module was developed and actually 
giving anthropometric information. An interface between data 
SIP and ANTHRO (World Health Organization) was made. 
This interface allowed to evaluate women from de database and 
showed data in friendly tables and charts that can show nu-
tritional situation, by age, by subsector, by region, or national. 
Also this module can associate anthropometric women status 
with maternal and perinatal results. This Program showed 
that 14.3% (CI: 13.6-14.9) of women present low weight at be-
ginning, 24.1% (IC:23.3-24.9) overweight and 10.0% (IC:9.4-
10.6) obesity. At the end of pregnancy, 13.7% (IC:13.0-14,3) 
of women were with low weight, 28,8% (IC:27,9-29,7) with 
overweight and 17,3% (IC:16,6-18.0) with obesity. The avera-
ge weight gain for women is within the recommended range 
among women which began normal was 13 kg (IC:13.005-
13.260), with no statistically difference with those which began 
with low weight: 12.930 kg (CI:12.,693-13.166) (p=NS), but 
showed difference with those overweighed and obese 12.318 
kg (IC:12.097-12.539) (p<0,05) y 9.1022 kg (IC:8.700-9.504) 
(p<0.05). Overweight and obesity, as well as excess weight gain 
is associated to birth weight> 4000g, Caesarean section, assis-
ted delivery and pregnancy pathologies: hypertension, diabe-
tes, and pre-eclampsia. 

Conclusions: The informatics module allowed to do nutri-
tional surveillance in an easy way. Malnutrition is a problem 

in pregnancy associated with worse maternal and perinatal re-
sults. 

Acknowledgements: FAO and UNICEF

Key words: SIP, surveillance, malnutrition

PS5-72 The shift toward a modern industrialized 
food system, potential implications for nutrition-
related chronic diseases and for public policies
EVOLUTION FROM TRADITIONAL FOOD SYS-
TEMS TO THE GLOBALIZING FOOD SYSTEM: A 
POSSIBLE MISMATCH BETWEEN HUMAN DIET 
AND HEALTH?
J C. Moubarac
Center for epidemiological studies in health and 
nutrition, University of São Paulo, São Paulo, Brazil

The relationship between foods, dietary patterns and health 
is very complex and requires an interdisciplinary and compre-
hensive analysis of food systems. Food systems have changed 
from the Palaeolithic era to the current globalizing world. Buil-
ding on an evolutionary perspective, we compare features of 
traditional food systems to the globalizing food system, and 
discuss the implications for human health. Traditional food 
systems are the products of an adaptation process between 
culture and nature. They share basic features including the re-
liance on a diverse range of local resources, the use of minimal 
food processing, modes of food learning based on family and 
peers, the importance of food symbolism and conviviality. The 
globalizing food system is a new and fast-changing model built 
on economic and political ideologies of the 20th century. Its 
features include the production and distribution of foods at the 
global scale, the reliance on a few crops, the ultra-processing of 
foods, trends from family and public modes of food learning 
to industry and private ones, and the focus on individualism. 
Building on an evolutionary perspective and the mismatch 
theory, our hypothesis is that several features of the globalizing 
food system have transformed traditional food systems in ways 
that are beyond the human capacity to adapt to food. Humans 
are capable to adapt to a wide variety of food and diets. Howe-
ver, most if not all ultra-processed products have an intrinsic 
unbalanced nutritional composition and share characteristics 
that interfere negatively with the mechanisms that regulate 
appetite. Food learning channels, food symbolism, modes of 
eating and food production have also changed in ways that un-
dermine the selection mechanisms that operate in the develop-
ment of healthy diets. If the mismatch hypothesis is confirmed, 
then healthy diets need to be based on a model which takes 
into account several features of traditional food systems.

Key Words: food system, ultra-processed products, tradi-
tional food systems, mismatch theory, evolution
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THE NEW ROLE OF INDUSTRIAL FOOD PROCES-
SING IN FOOD SYSTEMS: IMPACT ON NUTRITION 
AND HEALTH – A PERSPECTIVE FROM THE SOUTH
C. Monteiro
University of São Paulo, São Paulo, Brazil

Across several low- and middle-income countries (LMIC), 
traditional food systems are being challenged by the globali-
zing food market. Our hypothesis is that industrial food pro-
cessing is now the main shaping force of the global food sys-
tem, and the main determinant of changes in diets and related 
states of health and well-being in LMIC. To investigate this 
hypothesis, we have developed a new classification of foods-
tuffs based on the extent and purpose of food processing. Every 
item in the diet is classified into unprocessed or minimally pro-
cessed foods, processed culinary ingredients and processed or 
ultra-processed ready-to-consume food and drink products. 
Our studies in several countries show that ready-to-consume 
products taken together are more energy-dense, have more 
free sugars, sodium, and saturated or trans fats, and have less 
fiber, iron, zinc, potassium, and vitamin C than foods made 
into dishes and meals with culinary ingredients (such as oils, 
flours, sugar and salt). As expected, the dietary share of ready-
to-consume products is strongly and inversely related with the 
quality of overall diet. Furthermore, because these products are 
often sold in large portion sizes, are manufactured to be hyper-
palatable, when not habit-forming or even addictive, and are 
extensively and aggressively advertised, they increase the risk 
of passive energy over-consumption. Our studies also indi-
cate that, today, the most significant dietary change in LMIC 
is the replacement of freshly prepared meals based on foods 
and culinary ingredients by ready-to-consume ultra-processed 
products. To address the epidemic of obesity and related chro-
nic diseases in LMIC, public policies need to offer incentives 
to, protect and promote long-established, traditional food sys-
tems and dietary patterns based on freshly prepared dishes and 
meals. Reformulation of ultra-processed products may provide 
some advantages as a harm reduction strategy, but it isn’t an 
option for broader public policies. 

Key words: Food systems, food processing, obesity, LMI.

THE MODERN GLOBAL FOOD SYSTEM- ITS EVO-
LUTION AND CURRENT STATUS AND HOW IT IS 
RELATED TO HEALTH
B. Popkin
University of North Carolina, Chapel Hill, USA

Our modern food supply represents a major shift in eating, 
drinking, location of eating, and shifts in our entire eating 
pattern. Before WWII food purchased and consumed corres-
ponded to minimally processed foods and processed culinary 
ingredients with a small proportion of processed and ultra-
processed ready-to-consume food and drink products. The 
first grocery chains in the West emerged before WWII with mi-
nimally processed items developed over the late 19th and early 
20th century [from freshly puffed whole grain cereals to peanut 
butter to carbonated beverages). In the US the only chain prior 
to WWII was the Great Atlantic and Pacific (A & P). In contrast 
today, we present the depth and breadth of foods and beverages 
available. Annually well over 1 million unique bar coded con-
sumer packaged foods and beverages are sold globally. In the 
US we have documented 600,000 with about 200,000 having 
unique ingredients. The nature of these foods and beverages 
and the vast usage of added caloric sweeteners in them are used 
to highlight the type of shifts we are seeing globally as are rela-
ted new eating behaviors (snacking). Finally levels of penetra-
tion of these modern convenience stores and supermarkets and 
growth of consumer packaged foods and beverages across the 
LMIC are presented. For instance, China, India and Vietnam 
are seeing annual compound growth in sales from these retai-
lers of 28-50% each year of this new millennium. This has led to 
a shift from farmers selling through a complex chain to farmers 
selling directly to processors and supermarkets. It has also led 
to an explosion in access to ultra-processed foods and bevera-
ges. We then present new data from China, Mexico and Russia 
on the proportion of total kcal intake from packaged foods and 
beverages and how this differs from other foods. 

Key words: Food system, sweeteners, snacking, supermar-
kets.
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Oral Communications

O001
TUMOR SUPPRESSOR GLYCINE-N METHYL-
TRANSFERASE REGULATES ONE CARBON TRANS-
METHYLATION KINETICS
Y C. Wang1, W L. Lin1, Y J. Lin1, F Y. Tang2, Y M. Chen3, E 
P. Chiang1

1National Chung Hsing University, Taiwan, China 
2China Medical University, Taiwan, China 
3National Yang Ming University, Taiwan, China

Background and objectives: Glycine-N methyltransfera-
se (GNMT) is a potential tumor suppressor that is commonly 
inactivated in human hepatoma. However, the regulation of 
GNMT in 1-Carbon transmethylation kinetics remains to be 
established. The objective of the present study was to systema-
tically investigate how GNMT expression affects folate status, 
antifolate cytotoxicity and methyl group kinetics in vitro and 
in vivo.

Methods: GNMT was over-expressed in GNMT-null cell-
lines. Cell-lines with and without GNMT expression were 
cultured under different folate and methyl supplies. Folate de-
pendent pathways and methyl group status were investigated in 
wildtype, GNMT transgenic (GNMT-tg) and GNMT knockout 
(GNMT-ko) mice. The 1-carbon flow in homocysteine trans-
sulfuration and remethylation, and folate dependent de novo 
nucleotide biosynthesis were investigated using stable isotopic 
tracers and GC/MS.

Results: GNMT expression increased methionine clearan-
ce by inducing homocysteine transsulfuration and remethyla-
tion metabolic fluxes in high or adequate methionine. On 
the other hand, restoring GNMT in GNMT-null cells did not 
lead to sarcosine synthesis in low methionine, indicating that 
normal GNMT function helped conserve methyl groups be-
cause scarcosine synthesis under such condition would waste 
methyl groups. GNMT expression also significantly improved 
folate status, induced methylfolate-dependent homocysteine 
remethylation flux, and reduced antifolate methotrexate cyto-
toxicity. In addition, GNMT helped enhance de novo nucleo-
tide biosynthesis in folate depletion that can protect cells from 
DNA damage both in vitro and in vivo. These data indicated 
that other folate cofactor dependent reactions were also enhan-
ced by GNMT.

Conclusion: We demonstrated that GNMT affects trans-
methylation kinetics, facilitates the conservation of methyl 
groups by limiting homocysteine remethylation fluxes. Res-
toring GNMT assists methylfolate-dependent reactions and 
ameliorates the consequences of folate depletion. GNMT ex-
pression in vivo improves folate retention and bioavailability 
in the liver and helps reduce DNA damage both in vitro and in 
vivo. The present study demonstrated additional mechanisms 
by which GNMT can participate in tumorprevention/suppres-
sion in humans.

Key words: DNA damage, Glycine-N methyltransferase, tu-
mour suppresor, folate status 

O002
RELATIONSHIP BETWEEN VITAMIN A STATUS OF 
LACTATING SENEGALESE WOMEN AND THEIR 6 
MONTHS OLD INFANTS
S. Wade1, A. Agne-Djigo1, N. Idohou-Dossou1, K M. 
Kwadjodé1, S A.Tanumihardjo2

1Université Cheikh Anta Diop De Dakar, Senegal 
2University of Wisconsin Madison, Department of 
Nutritional Sciences, Madison, USA

Background and objectives: Breast milk is the main source 
of vitamin A (VA) to meet the infants’ needs and build liver 
stores. Because of the lack of conclusive evidence of VA defi-
ciency (VAD) among lactating Senegalese women and their 6 
months old infants, we undertook this study to assess the VA 
status of mother-infant pairs, VA intake from human milk, and 
the infant’s VA liver stores.

Methods: A comprehensive study was undertaken in 34 
nonpregnant lactating women and their infants. None of the 
infants had received a VA supplement. Mothers were grouped 
as supplemented with 2 doses of 200,000 IU (60,000 µg; 210 
µmol) retinol as retinyl palmitate (n = 13) or nonsupplemen-
ted (n = 19) after delivery. Breast milk intake was measured 
by the deuterium dilution technique. Plasma and breast milk 
retinol concentrations were measured by HPLC. Infants’ VA li-
ver stores were assessed by the modified relative dose-response 
(MRDR) test.

Results: Plasma retinol detected 15% VAD among infants 
and the MRDR test (α=0.06) indicated 73.5% with low VA 
liver stores. Infants’ milk VA intakes were close to estimated 
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requirements (375 µg/d). No correlation was found between 
infants’ plasma retinol and MRDR value. Infants’ MRDR value 
was lower in the group from supplemented mothers (0.055 ± 
0.017 vs. 0.073 ± 0.017; P = 0.009), but no difference was obser-
ved between plasma retinol concentrations of both groups of 
mothers; 8.8% of mothers were VA deficient based on plasma 
retinol <;0.7 µmol/L).

Conclusion: High prevalence of vitamin A deficiency was 
detected by the MRDR test in 6 months old Senegalese infants, 
and postpartum VA supplemented mothers significantly en-
hanced their infants’ VA liver stores.

Key words: Milk retinol, plasma retinol, MRDR test, breast 
milk intake, Senegal. 

O003
GENOME-WIDE VARIANCE CONTRIBUTION OF 
GENOTYPE BY ERYTHROCYTE N-3 POLYUNSATU-
RATED FATTY ACIDS INTERACTION TO DIABETES-
RELATED TRAITS
J S. Zheng1, D K. Arnett3, L D. Parnell2, C E. Smith2, K. Ri-
chardson2, D. Li1, I B. Borecki4, J M. Ordovás2, C Q. Lai2

1Department of Food Science and Nutrition, Zhe-
jiang University, Hangzhou, China 
2Jean Mayer USDA Human Nutrition Research Cen-
ter on Aging at Tufts University, Boston, USA 
3Department of Epidemiology, University of Alaba-
ma at Birmingham, Birmingham, USA 
4Department of Genetics, Washington University 
School of Medicine, St. Louis, USA

Background and objectives: Little is known about the in-
terplay between individual omega-3 fatty acid and genetic va-
riants for type 2 diabetes (T2D) traits at the genome-wide level. 
The present study aimed to examine the variance contribution 
of genotype by environment (GxE) interaction between diffe-
rent types of erythrocyte membrane omega-3 fatty acids and 
genetic variants for T2D-related traits at the genome-wide level 
in a white population living in the U.S.A (n = 820).

Methods: A tool for Genome-wide Complex Trait Analy-
sis (GCTA) was used to estimate the variance contritution of 
GxE interaction for T2D-related traits: homeostasis model as-
sessment of insulin resistance (HOMA-IR), fasting insulin, fas-
ting glucose, and adiponectin. GxE genome-wide association 
study (GWAS) was conducted to illustrate the results of GCTA, 
and for each E factor, which showed significant GxE variance 
contribution, another non-significant E factor was served as a 
control.

Results: C22:5n-3 contributed a most significant GxE 
variance to the total phenotypic variance of both HOMA-

IR (26.5%, P=0.034) and fasting insulin (24.3%, P=0.042). 
C20:4n-6/(C20:5n3+C22:6n-3) ratio contributed a most sig-
nificant GxE variance to the total variance of fasting glucose 
(27.0%, P=0.023). GxE variance of C20:4n-6/C20:5n3 ratio 
showed a marginally significant contribution to the adipo-
nectin variance (16.0%, P=0.058). For each trait, GxE GWAS 
identified a larger number of single-nucleotide polymorphisms 
(SNP) (P-interaction<10E-5) for the E factor contributed a sig-
nificant GxE variance than the control E factor: 9 vs. 3 SNPs for 
HOMA-IR, 21 vs. 6 SNPs for fasting insulin, 36 vs. 1 SNPs for 
fasting glucose, and 13 vs. 7 SNPs for adiponectin.

Conclusion: Erythrocyte omega-3 fatty acids contributed a 
significant GxE variance to T2D-related traits at the genome-
wide level. Different types of omega-3 fatty acids showed diffe-
rent GxE patterns.

Key words: variance contribution, GCTA, GxE interaction, 
type 2 diabetes, omega-3 fatty acid 

O004
THE METABONOMIC RESEARCH ON PRETERM IN-
FANTS WITH NRDS
X. Liu1, B. Sun2, X. Yan2, Z. Ding3, Z. Feng3

1Clinic Department of Guangzhou Women and 
Children Medical Centre 
2National Center of Biomedical Analysis, Beijing, 
China 
3The 1st August Children’s Hospital, Beijing Military 
Defense Area, Beijing, China

Background and objectives: Neonatal respiratory distress 
syndrome (NRDS) still has a higher mortality and morbidi-
ty among premature infants. There are many complex factors 
contribute the NRDS. Meanwhile, the nutritional therapy of 
NRDS in clinical is complicated and full of argues. The meta-
bolites which reflect the physiologic or pathologic status can 
be used in the diagnosis and prognosis and can indicate the 
organ homeostatic condition by metabonomics The objective 
was to detect the different metabolites in preterm infants with 
or without NRDS and to find the biomarkers of NRDS in pre-
matures.

Methods: All the 40 preterm infants divided into 2 
groups(NRDS and control) with no differences in the gestatio-
nal age and birth weight. All the blood was collected within 
2 hours after birth. Two methods were used: 1. Based on 1H-
NMR metabonomics with PCA and PLS-DA. 2.GC-MS. The 
metabolites were identificated from the total ions chromato-
gram within the NIST02 library and processed by software 
named MarkerLynx, then analized multivariate statistically by 
SIMCA-P10.0 software package.
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Results: 1.1H-NMR:There were much higher concen-
tration of lactate, some lipid and alcohol and lower concen-
tration of glucose, creatine, glutamine,OAc,NAc, alanine, 
valine,isoleucine and isobutyric acid in group NRDS.There 
were much lower concentration of HC=CH lipid,NAc, Ptd-
Cho ,LDL and VLDL in group NRDS by LED method. 2. GC-
MS:The concentration of lactate, uric acid and creatinine were 
much higher while glucose, fructose, aspartic acid, palmitic 
acid and stearic acid were much lower in group NRDS.

Conclusions: 1.NRDS have lactate accumulation which can 
lead the anaerobic threshold shift left. 2. NRDS lack the main 
energy substances like glucose and important amino acids . 3. 
There exist metabolic disturbance of macro- nutrients such 
glucose, amino acids and lipid in preterm infants with NRDS.

Key words: Neonatal respiratory distress syndrome, meta-
bonomics, NMR, GC-MS 

O005
THE EXPRESSION OF TASTE RECEPTOR HTAS2R 
FAMILY OF DIABETICS.
M. Aoki1, M. Okumura2, A. Yamaguchi2, M. Yasutomi2, 
N. Suganuma3, S. Ohta4, Y. Watanabe5, F. Koike6, K. 
Takao6, T. Takao2

1Department of food and Nutrition, Sanyo Gakuen 
College, Okayama, Japan 
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3Medical school, Kochi University, Kochi, Japan 
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Background and objectives: Diabetes becomes so preva-
lent in the world that UN made a political declaration of war-
ning. Taste is important for joy of life and used to be useful 
tools to judge foods maybe to manage nutrition intake. Diabe-
tes may change taste as known. We studied to make clear the 
expression of taste receptor hTAS2Rs of diabetics.

Methods: The diabetics without appeal of taste disorders 
(DM, n=31) and healthy control (HC, n=92) were tested. Sam-
ple tissues were scraped from their foliate papilla and the ex-
pression characteristics of hTAS2R isoforms (1, 3, 4, 5, 7, 8, 9, 
10, 13, 14, 16, 38, 39, 40, 42, 43, 44, 45, 47, 48, 49) were de-
fined by the RT-PCR method. Food frequency questionnaire 
(FFQW65) was studied as a food and nutrients intake.

Results:The average age of DM were 63.9+/-15.4 yrs. and 
HC were 44.6+/-20.7 yrs. The average energy intake of DM 
were 1972+/-263 kcal/day, average energy adequacy were 
110.5+/-15.9%. The average number of hTAS2R isoforms ex-

pressed in the DM subjects was 1.5+/-1.5, those in the HC were 
10.4+/-5.2. hTAS2R8 was expressed in more than 90% of the 
HC in 40-79 yrs., but that was expressed less than 33% of DM. 
hTAs2R3, 10, 16 were expressed in more than 75% of the HC in 
40-79 years old, but they were expressed less than 20% of DM. 
The expression of hTAS2R1, 13 47, 48 were not shown in DM, 
in contrast they were expressed more than 50% of HC.

Conclusions:The expression of taste receptor hTAS2Rs of 
DM was significantly suppressed than that of HC. This result 
suggested that diabetics have the poor taste and low satisfac-
tion of eating, that may make their QOL lower than healthy 
people. There are misgivings for diabetics about eating beha-
viour and nutrient intake.

Key words:taste receptor, hTAS2Rs, diabetes. 

O006
LEPTIN RECEPTOR GENETIC VARIANTS ARE SEX-
SPECIFIC ASSOCIATED WITH BMI IN OBESE CHIL-
DREN
J. Olza1, M. Gil-Campos2, R. Leis3, R. Tojo3, R. Cañete2, 
A.Gil1, C M. Aguilera1

1Department of Biochemistry and Molecular Biolo-
gy II, University of Granada, Granada, Spain 
2Paediatric Research and Metabolism Unit, Reina 
Sofía University Hospital, Córdoba, Spain 
3Paediatric Department, Clinic University Hospital 
of Santiago de Compostela, Santiago de Composte-
la, Spain

Background and objectives: Leptin (LEP) is a hormone 
secreted mainly from adipose tissue that plays a role on food 
intake and energy expenditure by activating the leptin recep-
tor (LEPR). LEP also regulates glucose homeostasis and lipid 
metabolism independently of its central weight regulatory 
function, partly via direct action on pancreatic â-cells and he-
patocytes. Genetic variation in LEP and LEPR genes modulate 
the LEP activity resulting in changes on body weight. We as-
sessed the association of 28 LEPR polymorphisms with BMI 
and estimated the relationship of these polymorphisms with 
obesity-related phenotypes, inflammation and CVD risk bio-
markers in Spanish children.

Methods: 532 children (292 obese and 240 with normal-
BMI) were genotyped. Anthropometric data were measured 
and clinical, metabolic, inflammation and CVD biomarkers 
were analysed.

Results: All anthropometric, clinical and metabolic factors 
as well as inflammatory and CVD risk biomarkers were higher 
in the obese than in the normal-BMI group, except glucose, 
LDL-c and matrix metalloproteinase-9. We found five intro-
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nic polymorphisms (rs11208659, rs11804091, rs10157275, 
rs9436303 and rs1627238) associated with BMI in the whole 
population. When we performed the analysis separated by sex, 
we observed that rs11804091 and rs10157275, and additional 
rs1327118, located in the promoter region, were associated 
with BMI only in the female group. Interestingly, the carriers 
of the rs11804091 risk allele have higher leptin, height, waist 
circumference, systolic blood pressure, insulin, HOMA-IR and 
TNF-á, and lower adiponectin and apolipoprotein A. No asso-
ciation of these polymorphisms were observed in males.

Conclusions: Our results suggest a sex-specific influence of 
the significant polymorphism on the early onset of obesity, and 
additionally, the rs11804091 on LEP and metabolic syndrome 
features. The obesity association of the SNPs reported here 
must currently be viewed as preliminary results, which require 
further validation in independent samples of bigger size.

Key words: Leptin, leptin receptor, childhood obesity. 

O007
THE MTHFR 677TT GENOTYPE AND ITS INTERAC-
TION WITH RELATED B-VITAMINS IN HYPERTEN-
SION
R. Reilly1, H. McNulty1, G. Horigan1, J J. Strain1, M. Ward1

1Northern Ireland Centre for Food and Health 
(NICHE), University of Ulster, Coleraine, Co. Derry, 
Northern Ireland, UK

Background and objectives: Individuals who are homo-
zygous for the 677C>T polymorphism (TT genotype) in the 
gene encoding methylenetetrahydrofolate reductase (MTHFR) 
are reported to have elevated blood pressure (BP). Furthermore 
we showed that BP can be significantly decreased in this gene-
tically at-risk group by intervention with riboflavin; a cofactor 
for MTHFR [1,2]. The aim of this investigation was to examine 
the role of this polymorphism relative to other determinants 
of hypertension in a cohort of premature CVD patients and 
controls.

Methods: Baseline data collected from GENOVIT, a study 
to examine the association between genetic factors and B-vi-
tamins in cardiovascular disease, were analysed. From a larger 
initial sample pre-screened for the MTHFR genotype, a total 
of 325 participants (TT n 70 and matched individuals with CC 
n 123 or CT n 132 genotypes) were available for this investi-
gation.

Results: Of the factors analysed, the following were found 
to be significant determinants of hypertension; age (p 0.05), 
BMI (p 0.01), anti-hypertensive medication use (p ¡Ü0.001) 
and the TT genotype (p 0.010). After adjusting for these fac-
tors, low compared to high riboflavin status (as determined by 
the biomarker erythrocyte glutathione reductase activation co-

efficient; EGRac) significantly increased the risk of hyperten-
sion (OR 1.82; 95% CI 1.13-2.94; p 0.014). Red cell folate (RCF) 
was not found to be a risk factor for hypertension; however 
the combination of the TT genotype and low RCF significantly 
increased the risk of hypertension (OR 3.71; 95% CI 1.38-9.95; 
p 0.009).

Conclusion: The MTHFR 677TT genotype is a significant 
predictor of hypertension; an effect that is significantly modu-
lated by B-vitamin status in this population.

Key words: Hypertension, MTHFR, B-vitamins References 
1.Horigan G, McNulty H, Ward M et al. 2010 J Hypertens 28, 
478-486 2.Wilson CP, Ward M, McNulty H et al. 2012 AJCN 
95, 766-72 
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PRECLINICAL EVALUATION OF THE INFLUENCE 
OF FEEDING WITH SLOW DIGESTING CARBOHY-
DRATES DURING PREGNANCY ON PROGRAM-
MING OFFSPRING METABOLIC HEALTH (NIGO-
HEALTH STUDY)
R. Rueda1, M. Manzano1, J M. López-Pedrosa1

1Discovery R&D, Abbott Nutrition, Granada, Spain

Background and objectives: Maternal obesity and obeso-
genic dietary intake prior to and through pregnancy program 
offspring to a broad spectrum of metabolic and physiological 
alterations later in life such as adiposity, obesity, diabetes, chan-
ges on skeletal muscle and bone development and on cognitive 
performance. This work summarizes preclinical results obtai-
ned up to date on NIGOHealth (Nutrition Intervention during 
Gestation and Offspring Health) study. The main goal for this 
study is to evaluate the effects of feeding with slow digesting 
carbohydrates (SDC) during pregnancy on programming 
health and prevention of disease in the offspring from obese 
mothers during infancy and later in life.

Methods: Rats were assigned to one of three experimental 
groups: Control dams fed a standard rodent diet before mating 
and throughout pregnancy; dams fed a high fat (HF) diet for 6 
weeks before mating and then fed a HF diet containing either 
SDC or high digesting carbohydrates (HSD) throughout preg-
nancy. Offspring’s body composition was analyzed by using 
Magnetic Resonance Imaging technology. Plasma biochemical 
analysis was performed by using an autoanalyzer. Western blot 
was used to analyze signalling pathways. Muscle transcripto-
me was analyzed using the Agilent whole rat genome microa-
rray and Ingenuity software was used for biofunction pathway 
analysis. Morris water maze and novel object recognition were 
performed to test learning and memory. Bones were analyzed 
by Micro-CT technology.

Results: Reduction on adiposity was associated to redu-
ce levels of plasma glucose, triacylglycerides and cholesterol. 
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Offspring from pregnant rats fed with SDC also showed chan-
ges on adipose tissue glucose transporters and insulin signa-
lling, that were consistent with reduced adiposity, at weaning 
and adolescence. Feeding with SDC during pregnancy also en-
hanced skeletal muscle development in the offspring. On the 
other hand offspring from mother fed with SDC had improved 
bone architecture and bone strength at adolescence and also 
showed improving learning and memory.

Conclusions: Results from this study point out the impor-
tance of nutrition during critical periods of development and 
show the role of carbohydrate profile on maternal diet influen-
cing metabolism and several biochemical and physiological 
outcomes in the offspring. This influence may translate into 
prevention of metabolic diseases and other alterations later in 
life.

Key words: Early programming, dietary carbohydrate 
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BREASTFEEDING ATTENUATES THE EFFECT OF 
LOW BIRTH WEIGHT ON ABDOMINAL ADIPOSITY; 
THE HELENA STUDY
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Background and objectives: Low birth weight has shown 
to have a programming effect on abdominal adiposity later in 
life, while breastfeeding in infancy has been suggested as a pro-
tective nutritional factor on the long term risk of obesity.The 
aim of this study was to examine whether breastfeeding may 
reduce the programming effect of birth weight on abdominal 
adiposity. Subjects and

Methods: Abdominal (in three regions: R1, R2, and R3) and 
truncal adiposity were measured by dual-energy X-ray absorp-
tiometry in a total of 314 adolescents. Breastfeeding duration, 

birth weight, duration of gestation and maternal educational 
level were obtained from questionnaire. Physical activity was 
objectively measured by accelerometry.

Results: We detected significant interaction effects between 
breastfeeding and birth weight on truncal and abdominal adi-
posity in the three regions (Ps= 0.02 to 0.07). Stratified analy-
ses by breastfeeding categories (never vs. > 3 months of breast-
feeding) showed significant associations of birth weight with 
truncal and abdominal adiposity in the 3 regions in the group 
who had never been breastfed (beta=-0.19 to -0.23; Ps<0.05), 
while no evidence of association was found in adolescents who 
had breastfeeding for >3 months (beta = -0.03 to -0.07).

Conclusion:Breastfeeding may reduce the adverse influen-
ce conferred by low birth weight on abdominal adiposity in 
adolescents. Our findings suggest that breastfeeding may be 
used as a primary prevention nutritional factor of abdominal 
adiposity in individuals at increased risk due to fetal program-
ming.

Key words: Abdominal adiposity, adolescents, breastfee-
ding, fetal programming.
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NUTRITION EFFECT OF YYB INTERVENTION ON 
6-24 MONTHS INFANTS IN WENCHUAN EARTH 
QUACK REGION IN CHINA
J S. Huo1, J. Sun1, J. Huang1, L Y. Zhao1, P. Fu1, J. Wang1, 
L. He1, S Y. Chang1, G S. Ma1

1Institute of Nutrition and Food Safety, China CDC

Background and objectives: Previous survey had showed 
the 2008 Wenchuan earth quack brought a serious nutrition 
problem of infants in the affected regions. MOH, supported 
by UNICEF, organized 1.5 years intervention project by freely 
supply YingYang Bao (YYB), a soy bean powder based com-
plimentary food supplement and infant feeding manual to the 
6-23 month infant families.

Methods: YYB was distributed to 27,872 infants in 8 ear-
th quack counties in Sichuan, Shaanxi, and Gansu Provinces 
through the public health system. A baseline survey was done 
just before beginning the distribution of YYB and follow-up 
surveys were done 6 months, 12 months, and 18 months the-
reafter. Weight, height and Hb were measured and angular 
stomatitis, glossitis, and rickets were determined by physical 
examination. Questionnaires were designed to survey family 
condition and daily feedings. Averagely 1129 infants were PPS 
sampled for each survey in 4 selected counties.

Results: Program compliances were 91.9%, 87.4% and 
84.1% in 6, 12 and 18 month surveys respectively. Anemia ra-
tes decreased from 49.5 % to 24.2 %, 24 %, 22.9% in 6, 12 and 
18 months survey. Stunting rate significantly decreased and 
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wasting rate remained unchanged as it was already very low in 
the baseline survey. The prevalence of angular stomatitis, glos-
sitis and rickets were declined. A large proportion of mothers 
improved their knowledge of infant feeding and aware of the 
benefits of YYB.

Conclusion: The observation showed that YYB was benefit 
to at risk 6-23 month infants and it may consider feasible for 
public nutrition intervention on infants.

Key words: nutrition intervention, infant, ying yangbao, 
anemia, stunting 
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3Department of Paediatrics, Erasmus MC, University 
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Background and objectives: Early nutrition may influen-
ce cardiovascular development. Not much is known about the 
associations between dietary composition and cardiovascular 
risk factors in childhood. We investigated the associations bet-
ween infant macronutrient intake and cardiovascular structu-
res and function in 2882 children participating in a popula-
tion-based cohort study.

Methods: Information on macronutrient intake at the age 
of 1 year was obtained from food frequency questionnaires 
filled in by the parent. Systolic and diastolic blood pressure, 
carotid-femoral pulse wave velocity, left cardiac structures (left 
atrial diameter, aortic root diameter, and left ventricular mass), 
and fractional shortening were measured at the age of 6 years. 
Linear regression analyses were performed using residual-ad-
justed macronutrient intakes, adjusted for maternal, child, and 
dietary factors.

Results: Higher total fat intake was associated with higher 
carotid-femoral pulse wave velocity (difference 0.11m/s, 95% 
confidence interval (CI) 0.02 to 0.20 for the third tertile, as 
compared to the first tertile), whereas higher intakes of total 
carbohydrate and mono- and disaccharides were associated 
with lower carotid-femoral pulse wave velocity. No consistent 
associations were observed for macronutrient intake with sys-
tolic blood pressure, diastolic blood pressure, aortic root dia-
meter, and fractional shortening. Higher total fat, saturated fat, 
and monounsaturated fat intake were associated with lower 

left atrial diameter (P values for trend <0.01, 0.02, and <0.01, 
respectively). Furthermore, the third tertile of mono- and di-
saccharides intake was associated with a higher left ventricu-
lar mass (difference 1.02g, 95% CI 0.18 to 1.85). There was no 
sufficient evidence for interaction by child’s sex, BMI, or eth-
nicity in the associations between macronutrient intake and 
cardiovascular outcomes.

Conclusions: Dietary macronutrient composition may lead 
to cardiovascular developmental adaptations in childhood. 
Further studies are needed to investigate whether these adap-
tations have consequences for the risk of future cardiovascular 
disease.

Key words: cardiac development, cardiovascular function, 
macronutrient intake, children 
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GIRLS IN CENTRAL MOZAMBIQUE – ZANE-STUDY
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ki, Finland 
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Background and objectives: Micronutrient deficiencies 
are a global nutritional problem. Especially vulnerable may be 
adolescent girls in low-income countries who are still growing 
but likely to become pregnant. Here we report the prevalence 
of low serum concentrations of zinc, ferritin (iron), retinol and 
folate of girls living in different environments in central Mo-
zambique.

Methods: A cross-sectional study was carried out among 
girls aged 14 to 19 years in January-February and May-June 
2010. The study areas were Quelimane city (urban area), as 
well as the centres and rural villages of a coastal and an inland 
district. Non-fasting serum samples were analysed in Finland. 
Multiple micronutrient deficiency (MMD) was indicated if 
three or four out of the four micronutrient concentrations were 
below the relevant cut-off values.

Results: Data on micronutrient status are available from 510 
girls. In the different areas, 2 to 16% of the girls were pregnant. 
The BMI-for-age was mostly normal but overweight existed in 
Quelimane (13% of non-pregnant girls) and district centres (2 
and 6%). Proportions of girls with low serum concentrations 
ranged from 25 to 52% for zinc, 11 to 57% for ferritin, 11 to 
30% for retinol and 0 to 20% for folate. MMD was most pre-
valent in Quelimane (17%) while it was 7% in the district cen-
tres, and 1 and 3% in the rural areas. The proportions of girls 
with no deficiencies were 15% in Quelimane, 30 and 39% in the 
coastal and inland centres, and 44 and 53% in the coastal and 
inland villages, respectively.
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Conclusions: Micronutrient deficiencies are common 
among adolescent Zambezian girls. MMD is most prevalent 
in the city where also overweight is most common. This may 
indicate adverse effects of nutrition transition.

Key words: micronutrient deficiency, adolescent girl, Africa
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A E. M. Rinaldi1, V. Mafre2, W L. Conde2

1Graduation Program of Nutrition In Public Health– 
School of Public Health – University of Sao Paulo 
(USP)/ School of Medicine - Federal University of 
Uberlandia, Uberlandia, Minas Gerais,Brazil 
2Department of Nutrition/School of Public Health – 
University of Sao Paulo (USP), Sao Paulo,Brazil

Background and objectives: Breast milk is the best food for 
infant and must be offered for infant under six months in an 
exclusive way. The “current status” method is recommended to 
estimate exclusive breastfeeding length (EBL). To compare EBL 
for under six months infants by actual and retrospective data 
using different methods.

Methods: Data came from 4 pooled Demographic Health 
Survey (DHS) - Bolivia, Brazil, Colombia and India – carried 
out from 1992 to 2010, available in Measure DHS website. A to-
tal of 9522 infants under six months, alive and living with their 
families was included in the analysis. EBL was calculated using 
two different methods: M1 from mother’s declared information 
about the age of the first time that a varied of foods and liquids 
introduced – retrospective data (survival time) and M2 from 
mother’s declared information about foods offer in last day – 
actual data (current status). At the first way, for infants never 
breastfed time of EBL was considered ‘zero’, for infants no lon-
ger in lactation was used information recalled by mother, and 
for infants in exclusive breastfeeding it was used current age. In 
the second way, median was calculated by the current status, 
according to the World Health Organization (WHO) and Ma-
cro International.

Results: A total of 110 mothers (1.1%) declared that never 
breastfed her infants. According M1 and M2, 3934 (41.3%) and 
4053 (42.5%) were in exclusive breastfeeding at the time of in-
terview and 5589 (58.0%) and 5470 (57.4%) were no longer in 
exclusive breastfeeding, respectively. The EBL in M1 was 3.7 
months and in M2 was 2.3 months, a 1.4 months difference.

Conclusions: Current status gives estimates lower than 
mother’s information. In some countries differences are mini-
mal. The basics and causes of differences will be explored in 
further work.

Key words: exclusive breastfeeding, current status,. 
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Background and objectives: The nutritional quality of CF 
in developing countries is often insufficient to sustain optimal 
growth. The Winfood project evaluated the efficacy of two new, 
processed rice-based CF with local ASF in Cambodia: non-
fortified ‘WinFood’ (WF) with 14% by dry-weight ASF from 
small-sized fish (Esomus longimanus and Paralaubuca typus) 
and edible spiders (Haplopelma sp.)); an adjusted ‘lite’ Win-
Food (WF-L) with 10% by dry-weight ASF from small-sized 
fish of mixed species, and fortified with mineral/vitamins. 
The products were precooked by extrusion. The WF-products 
were compared with two standard products from World Food 
Programme: Corn-Soy-Blend (CSB+) and CSB++ (8% by dry-
weight skimmed-milk powder), in a single-blinded randomi-
zed trial.

Methods: 419 Cambodian infants at age 6 months were 
randomized to daily rations of one of the four products for 
nine months. BC (deuterium dilution) and iron status (serum 
ferritin and hemoglobin) were measured before and after inter-
vention and anthropometry (knee-heel-length, length, weight, 
MUAC, head circumference and skinfolds) monthly. Data were 
analyzed by intention-to-treat.

Results: Among 358 children completing the study, no sig-
nificant difference in BC between the groups where found, but 
knee-heel length increments differed (P=0.046: WF-L: 3.6 cm, 
CSB++: 3.6 cm, WF: 3.5 cm, CSB+: 3.4 cm), suggesting that 
micronutrient-fortified products with 8-10% ASF (CSB++ and 
WF-L) promoted better linear growth than products without 
fortification or ASF. Knee-heel and total length increment was 
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significantly higher in the highest food compliance quartile 
compared to the lowest, across foodgroups. There were no di-
fferences in ferritin and hemoglobin concentration. There was 
higher prevalence of anemic children in the WF group.

Conclusion: Products with ASF (milk or small fish) and 
micronutrient premix resulted in slightly better linear growth. 
Small fish is a cheap ASF with high potential to improve locally 
produced industrially processed CF.

Key words: Complementary foods (CF); Body composition 
(BC); Animal-source foods (ASF) 

O015
MATERNAL LCPUFA STATUS DURING PREGNAN-
CY AND CHILD INTERNALISING AND EXTERNALI-
SING PROBLEMS. THE GENERATION R STUDY
J. Steenweg-de Graaff1,2, H. Tiemeier2,3,4, F C. Verhulst2, 
S J. Roza2,4

1The Generation R Study Group, Erasmus Medical 
Centre, Rotterdam, The Netherlands 
2Department of Child and Adolescent Psychiatry/ 
Psychology, Erasmus Medical Centre, Rotterdam, 
The Netherlands 
3Department of Epidemiology, Erasmus Medical 
Centre, Rotterdam, The Netherlands 
4Department of Psychiatry, Erasmus Medical Centre, 
Rotterdam, The Netherlands

Background and objectives: Maternal prenatal omega 3 
(n3) and 6 (n6) long-chain polyunsaturated fatty acids (LCPU-
FAs) as well as the n3:n6-ratio are important for foetal brain 
development and have been linked to cognitive development. 
Their association with offspring behaviour is less consistent. 
The present study aimed to assess the associations between ma-
ternal prenatal LCPUFA status and child problem behaviour.

Methods: Within a population-based cohort, we measured 
maternal plasma LCPUFA concentrations in second trimester 
of pregnancy. Child internalising and externalising problems 
were assessed with the Child Behaviour Checklist (CBCL) at 6 
years in 5,307 children. We assessed the associations of mater-
nal docosaheaenoic acid (DHA), eicosapentaenoic acid (EPA), 
arachidonic acid (AA) concentrations and n3:n6-ratio with 
child internalising and externalising problems using logistic 
regression analysis. For consistency, analyses were repeated for 
teacher reported problem behaviour at 6 years (Teacher Report 
Form).

Results: After confounder adjustment, maternal DHA and 
n3:n6-ratio were negatively associated with child internalising 
problems (ORDHA = 0.90, 95% CI: 0.83-0.99; ORn3:n6 = 0.92, 
95% CI: 0.84-1.00), which was also observed in both the clini-

cal range as well as teacher report of internalising problems. A 
similar association was found for maternal report of externali-
sing problems, but this finding was not observed in the teacher 
report or at the clinical level.

Conclusions: Higher maternal DHA concentration and 
n3:n6-ratio are negatively associated with increased risk of 
child internalising problems. Further research into optimal 
prenatal intakes of LCPUFAs is needed.

Key words: Prenatal; LCPUFA; internalising problems; ex-
ternalising problems; child 

O016
VITAMIN B12 SUPPLEMENTATION OF BANGLA-
DESHI WOMEN DURING PREGNANCY AND LAC-
TATION INCREASES VITAMIN B12 IN BREAST MILK 
AND IMPROVES INFANT STATUS
T. Siddiqua1,2,3, K. Ahsan3, M. Rashid3, S. Shahab-Fer-
dows2, D. Hampel2, T. Ahmed3, S. Ahmed3, R. Raqib3, L 
H. Allen1,2

1Program in International and Community Nutri-
tion, University of California, Davis, USA 
2USDA, ARS, Western Human Nutrition Research, 
Davis, USA 
3International Centre for Diarrhoeal Disease 
Research,Dhaka, Bangladesh

Background and objectives: Vitamin B12 deficiency is 
associated with adverse outcomes in pregnancy and infancy, 
and results in low milk B12, increasing risk of neurological and 
developmental disorders in exclusively breastfed infant. It is 
of critical importance to know whether combined effective in-
tervention during pregnancy and lactation can improve breast 
milk and infant status in populations with low animal sour-
ce food intake. The objective was to evaluate effect of vitamin 
B12 supplementation during pregnancy and lactation on breast 
milk and infant B12 status.

Methods: Bangladeshi women (n=69, 18-35 y, Hb<115 g/L, 
11-14 wk pregnant) were randomized to receive 250 μg/d B12 
or placebo through 4 month postpartum. Both supplements 
contained 400 μg folic acid + 60 mg Fe. Data collected on 
mothers and infants included anthropometry, plasma and milk 
B-12 and dietary diversity.

Results: Demographic, dietary diversity and biochemical 
variables did not differ between groups at baseline, when 26% 
women were B12 deficient (<150 pmol/L), and 39% had mar-
ginal status (150-220 pmol/L). Supplementation significantly 
increased median plasma B12 in mothers (416 vs. 242 pmol/L) 
and infants (328 vs. 200 pmol/L) at 4 month (all P<0.001). B12 
concentrations indicated deficiency in 29% and marginal sta-
tus in 35% of infants of placebo compared to 9% deficient and 
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9% marginal deficiency in supplemented group. Median B12 
in colostrum of supplemented group increased to 778 vs. 320 
pmol/L in placebo (P<0.001), and 235 vs. 170 pmol/L (P<0.05) 
at 4 month in milk. Maternal B12 at baseline remained correla-
ted (r=0.40, P<0.01) with milk concentrations at 4 month; co-
lostrum (r=0.28, P<0.05) and milk B12 (r=0.51, P<0.001) were 
correlated with infant B12 at 4 month among all participants.

Conclusions: 250 μg/d B12 supplements during pregnancy 
and lactation are transferred to breast milk and consequently to 
infant, resulting in normal infant B12 status.

Key words: Vitamin B12, Pregnancy, Lactation
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O017
DIGESTIVE HEALTH AND BOWEL FUNCTION DU-
RING THE MENSTRUAL CYCLE: THE EFFECT OF 
DIET AND HORMONAL CONTRACEPTIVE USE.
L. Dye1, C. Lawton1, R. Schnell2

1University of Leeds, UK 
2Universität Duisburg-Essen, Germany

Background and objectives: Previous research suggests 
that women experience variations in digestive discomfort and 
bowel function during the menstrual cycle. Harder stools are 
more likely during the luteal (premenstrual) phase with looser, 
more frequent stools during menstruation. This study exami-
nes the link between the menstrual cycle, stool type and fre-
quency, digestive discomfort and wellbeing.

Methods: The study was an online UK survey of 1012 pre-
menopausal women aged 18-48 years, representative of the fe-
male population for age and socio-economic status. The survey 
required women to rate their bowel movements before, during 
and after menstruation using the pictorial Bristol Stool Form 
Scale. Information on other symptoms of digestive function, 
psychological state and wellbeing during these phases of the 
menstrual cycle were also reported on 5 point Likert scales. 
Respondents provided demographic and other health data in-
cluding use of hormonal contraception. They also indicated 
how comfortable they felt and with whom they would discuss 
menstruation and bowel function.

Results: Over 164 different patterns of stool form across 
the cycle were identified. Only one third of women showed the 
previously accepted typical pattern of bowel function. Use of 
hormonal contraceptive methods was associated with more 
stable stool form suggesting that female hormonal fluctuations 
do affect bowel function. Strategies to manage bowel function 
included medication and diet. Women were often embarrassed 
and reluctant to discuss their digestive health even with health 
professionals.

Conclusions: Bowel function is an important indicator of 
health and can be altered by diet as well as hormonal milieu 
as shown in this representative survey. Given the wide range 
of experiences of stool form and different patterns during the 
cycle, it is important that reliable sources of advice and infor-
mation for women in relation to this sensitive and personal ex-
perience are available.

Key words: bowel function, digestive health, wellbeing, 
menstrual cycle 

O018
EVIDENCE ABOUT SUGAR-SWEETENED BEVERA-
GES AND WEIGHT GAIN: IS THE POTENTIAL FI-
NANCIAL CONFLICTS OF INTEREST BIASING THE 
CONCLUSIONS?: A SYSTEMATIC REVIEW
M. Bes-Rastrollo1, M B. Schulze2, M. Ruiz-Canela1, M A. 
Martinez-Gonzalez1,3

1Dept. of Preventive Medicine and Public Health, 
University of Navarra, Spain 
2Dept. of Molecular Epidemiology, German Institute 
of Human Nutrition, Germany 
3CIBERobn, Instituto de Salud Carlos III, Spain

Background and objectives: Industry sponsorship of bio-
medical research might bias scientific conclusions. However, 
available research has focused on pharmaceutical studies and 
little is known about the potential role of industry sponsors-
hip in the area of nutrition. Our objective was to review if the 
reported financial conflicts of interest are related to the main 
conclusions of the systematic reviews conducted in the field of 
sugar sweetened beverages (SSB) and weight gain or obesity.

Methods: We conducted a search of PubMed and Cochra-
ne databases and a hand search of reference lists to identified 
published systematic reviews or meta-analyses (SR/M) up to 
January 2013 on the association between SSB consumption and 
weight gain or obesity. SR/Ms were independently classified by 
two blinded researchers according to their conclusions into 
two groups: positive and non-positive association. Information 
about the financial conflicts of interest reported by the authors 
in the manuscript was also abstracted.

Results: We identified 15 systematic reviews. In 6 of them a 
financial conflict of interest with some food industry was dis-
closed. Among those reviews without any reported conflict of 
interest 80% stated that SSB consumption could be a potential 
risk factor for weight gain. By contrast, 83.3% of those disclo-
sing some financial conflict of interest with the food industry 
concluded that the scientific evidence was insufficient so far to 
support a positive association. Those reviews with conflicts of 
interest were almost 5 times more likely to present a non-posi-
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tive conclusion than those without them (relative risk adjusted 
for year of publication: 4.8, 95% CI: 1.1-20.2).

Conclusion: Financial conflicts of interest may bias conclu-
sions regarding the association between SSB consumption and 
weight gain or obesity, with potentially adverse consequences 
for knowledge and public health.

Acknowledgements: Instituto de Salud Carlos III. Project 
FIS: PI1002293.
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O019
IRON FORTIFICATION INTERVENTIONS: SYNTHE-
SIS OF RESULTS FROM THREE RANDOMIZED 
TRIALS IN ASIA
J L. Finkelstein1, S. Mehta1, J D. Haas1

1Division of Nutritional Sciences, Cornell University, 
USA

Background and objectives: This study was conducted to 
examine the collective results of iron fortification interventions 
on iron status, from three randomized trials in Asia.

Methods: Three randomized controlled trials of iron bio-
fortification interventions were included in this analysis (iron-
iodine fortified salt, iron biofortified pearl millet, and rice). A 
total of 686 participants, were enrolled in these trials in India 
and the Philippines. Iron status (hemoglobin, ferritin, sTfR, 
body iron), inflammation (CRP, AGP), and anthropometric 
indices were measured at enrollment, midline, and endline 
in each trial. The primary outcomes evaluated included 1) 
hemoglobin and serum ferritin concentrations, 2) incidence 
of anemia (Hb<12.0 g/dL) and iron deficiency (ferritin<15.0 
µg/L), 3) resolution of these outcomes, 4) sTfR, and 5) body 
iron. Mixed models were used to examine the effects of inter-
ventions on hematological outcomes. A meta-analysis using 
random effects models was conducted with the DerSimonian 
and Laird method.

Results: At baseline 32% of participants were anemic and 
25% were iron deficient in the overall sample. In meta-analyses 
of data from the three trials, iron interventions significantly 
increased serum ferritin concentrations, but only among indi-
viduals who were iron deficient at baseline (p<0.05). Iron in-
terventions did not significantly reduce the incidence of poor 
hematological outcomes over follow-up. However, iron inter-
ventions significantly increased the likelihood of resolution of 
iron deficiency by more than 50% (p<0.01).

Conclusions: Iron fortification interventions resolved iron 
deficiency during follow-up, and increased ferritin concentra-
tions among individuals who were iron deficient at baseline. 
Findings provide support for iron-fortified interventions, with 
increased potential to benefit among iron deficient individuals. 

A comprehensive approach to prevent anemia and iron defi-
ciency, including larger samples, appropriate dosing, and targe-
ted preventive interventions need to be examined to reduce the 
burden of iron deficiency in resource-limited settings.

Key words: Iron deficiency, anemia, fortification, interven-
tion, Asia 

O020
PARENTAL SPORTS AND TV TIME AS MEDIATORS 
OF PARENTAL EDUCATION DIFFERENCES IN 
CHILDREN’S SPORTS AND TV TIME: THE ENERGY-
PROJECT
J M. Fernández Alvira1, 2, S.te Velde2, A. Singh3, D. Jimé-
nez Pavón1, I. De Bourdeaudhuij4, E. Bere5, Y. Manios6, 
N. Jan7, E. Kovacs8, L. Moreno1, J. Brug2

1GENUD (Growth, Exercise, Nutrition and Develop-
ment) Research Group, Faculty of Health Sciences, 
University of Zaragoza, Zaragoza, Spain 
2EMGO Institute for Health and Care Research and 
the Department of Epidemiology and Biostatistics, 
VU University Medical Center, Amsterdam, The 
Netherlands 
3EMGO Institute for Health and Care Research and 
the Department of Public and Occupational Health, 
VU University Medical Center, Amsterdam, The 
Netherlands 
4Department of Movement and Sport Sciences, 
Ghent University, Ghent, Belgium 
5Department of Public Health, Sport and Nutrition, 
University of Agder, Kristiansand, Norway 
6Department of Nutrition and Dietetics, Harokopio 
University, Athens, Greece 
7Slovenian Heart Foundation, Ljubljana, Slovenia 
8Department of Paediatrics, Pecs University, Pecs, 
Hungary

Background and objectives:Lower socioeconomic status is 
associated with less favourable physical activity and sedentary 
behaviours in children. These patterns may be caused by pa-
rental modelling. The study aims were to explore whether diffe-
rences in children’s sports participation and TV time according 
to parental education were mediated by parental sports parti-
cipation and TV time, and to explore the differences between 
parental and child reports as potential mediators.

Methods: 5729 children and 5183 parents participating in 
the ENERGY-project were included. Sports participation and 
TV time were assessed by child- and parent-reports. Children 
also reported on parental sports and TV time. Country-spe-
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cific multilevel mediation analysis (product-of-coefficients test 
by MacKinnon) was applied to test the potential mediation 
effect of parental sports and TV time in the association bet-
ween parental education and children’s sports and TV time. All 
models were adjusted for children and parental age, gender and 
parental education.

Results: In the countries were parental education differen-
ces in children’s TV time were observed (Greece, Hungary, the 
Netherlands and Slovenia), parent-reported parental TV time 
significantly mediated the associations. Evidence for mediation 
by child-reported parental TV time was found in Greece only. 
For children’s sports participation, significant differences ac-
cording to parental education were also observed in four coun-
tries (Greece, Hungary, Norway, Spain) and were mediated by 
parental self-reported sports in Greece and by child-reported 
parental sports in Greece and Norway.

Conclusions: Parental behaviours appear to be important 
in explaining parental educational differences in children’s 
sports participation and TV time. However, Child reports of 
parental sports and TV time appear to be more relevant than 
parents’ self-report as correlates of children’s own sports and 
TV time, but parental self-reported behaviour appears to be 
more relevant for explaining parental educational differences 
in children’s TV time and sports participation.

Key words: TV time, sports, parental modelling, mediation 
analysis 

O021
RISK FACTORS FOR PRELACTEAL FEEDINGS IN 
SEVEN LATIN AMERICA AND CARIBBEAN COUN-
TRIES.
C. Boccolini1, R. Pérez-Escamilla2

1Department of Social Nutrition, Rio de Janeiro 
State University, Brasil 
2Department of Chronic Disease Epidemiology,Yale 
University, USA

Background and objectives: WHO recommends exclusi-
ve breastfeeding for six months of life. Prelacteal feeding (i.e., 
offering liquids before milk begins to flow) has been identified 
as a risk factor for shorter breastfeeding duration. We aim to 
identify risk factors for prelacteal feeding in the first three days 
of life in Latin America and the Caribbean.

Methods: The present study used secondary data from 
Demographic and Health Surveys conducted in seven coun-
tries (Colombia/2010, Bolivia/2008, Guiana/2009, Haiti/2005, 
Honduras/2005, Peru/2007 and Dominican Republic/2007). 
Binomial multivariate regression tested the influence of the 
following covariates on the likelihood of prelacteal feeding: 
country of residence, wealth index, place of residence (urban/

rural), maternal education level, birth weight, type of delivery 
(vaginal/cesarean), place of delivery (home/hospital), and sex 
of child.

Results: The final pooled sample (N=58,056 children) had 
the following characteristics: 51.3% were male; 51.6% were 
living in urban areas; in the first three days of life, 67.0% of 
the mothers gave no prelacteal feedings to their baby, 17.9% 
gave infant formula, 6.4% gave tea or infusions, 5.0% gave 
milk (other than breast milk), 2.0% gave plain water, and 
4.5% gave other liquids before breast milk began to flow. The 
binomial model adjusted Odds Ratios (OR) for prelacteal fee-
ding that were statistical significance (p<0.001) were higher 
in Haiti (OR=6.65), Dominican Republic (OR=3.57), Guiana 
(OR=2.76), Peru (OR=2.39), Bolivia (OR=2.35) and Honduras 
(OR=2.21), when compared against Colombia. The OR were 
also significantly higher for the wealthiest mothers (OR=1.46), 
those with higher educational level (OR=1.33), cesarean deli-
very (OR=2.51), and delivery at home (OR=1.29).

Conclusion: The high prevalence of prelacteal feeding sup-
ports the investment in policies targetingthe most vulnerable 
countries and individuals at risk of practicing this undesired 
behavior, in order to promote, support and protect breastfee-
ding.

Key words: breastfeeding, prelacteal feeding, child health, 
nutrition, epidemiology. 
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CALORIES AND ENERGY BALANCE: THE IMPOR-
TANCE OF SMALL STEPS TO TRIGGER BIG CHAN-
GE TOWARDS REVERSING OBESITY
L. Gable1, L. Sutherland2

1Healthy Weight Commitment Foundation, Wash-
ington DC, USA 
2Dartmouth College, Hanover, USA

Background and objectives: Sixteen of the largest food and 
beverage manufacturers in the United States came together to 
form the Healthy Weight Commitment Foundation (HWCF). 
Comprising the largest industry initiative in any nation, these 
companies collectively pledged to reduce calories by 1 trillion 
by 2012 and 1.5 trillion by 2015, towards the nation’s goal of re-
versing childhood obesity. This study compares the total num-
ber of calories HWCF companies sold in 2012 with the total 
number of calories HWCF companies sold at baseline (2007) 
to determine whether the HWCF reached its 1 trillion calorie 
pledge.

Methods: For the 16 participating HWCF companies data 
was obtained from multiple sources, including Nielsen Scan-
Track, for all point of sale units sold and associated nutrition 
data. This created a comprehensive food and beverage product 
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database for analysis. The HWCF product database includes all 
food and beverages sold, by Uniform Product Codes, and the 
associated calories per serving for each product recorded du-
ring the study periods of interest. We examined the difference 
between calories at baseline and 2012 employing descriptive 
statistics. Qualitative analyses were conducted to describe di-
fferences in calories between the two study periods of interest.

Results: Between 2007 and 2012 we documented a signi-
ficant decrease in total calories available in the marketplace. 
Qualitative results demonstrate that calorie reductions are at-
tributed largely to an increase in lower- and no calorie choices, 
more calorie and portion controlled food and beverages, and 
consumers shifting their purchase habits towards lower calorie 
food and beverages.

Conclusions: Despite an increase in total US retail grocery 
sales over time, we documented decreases in total calories sold 
by the 16 HWCF companies. The HWCF initiative offer great 
potential for incentivizing further industry change and will 
point the way to future actions needed to prevent childhood 
obesity.

Key words: Calories, energy balance, obesity. 

O023
HEMOCHROMATOSIS GENE (HFE) MUTATIONS 
AND THE RISK OF GASTRIC CANCER IN THE EU-
ROPEAN PROSPECTIVE INVESTIGATION INTO 
CANCER AND NUTRITION STUDY
P. Jakszyn1, A. Nunes1, A. Agudo1, C. Bonet1, N. Sala2, 
X. Muñoz2, P. Siersema3, J. Offerhaus4, M. Jenab5, V. Fe-
dirko6, E. Riboli7, A. Tjonneland8, K. Overvad9, F. Clavel-
Chapelon10
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Epidemiology Research Program, Catalan Institute 
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2Molecular Epidemiology Group, Translational 
Research Laboratory, Catalan Institute of Oncolo-
gy–IDIBELL, Barcelona, Spain 
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University Medical Centre, Utrecht, The Netherlands 
4Dept Pathology, University Medical Center, GA 
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5International Agency for Research on Cancer 
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6Nutritional Epidemiology Group, Section of Nu-
trition and Metabolism, International Agency for 
Research on Cancer (IARC-WHO), Lyon, France 
7School of Public Health, Imperial College London, 
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8Department of Cardiology, Aalborg Hospital, Aar-
hus University Hospital, Aalborg, Denmark 
9Department of Epidemiology and Social Medicine, 
Department of Public Health, Aarhus University, 
Aarhus, Denmark 
10Inserm, Centre for research in Epidemiology and 
Population Health (CESP), U1018, Nutrition, Hormo-
nes and Women’s Health team, Villejuif, France

Background and objectives: Iron has been suggested to 
play a role in carcinogenesis. Hereditary hemochromatosis 
(HH) is a strong risk factor of hepatocellular cancer, and mu-
tations in the HFE gene associated with HH and iron overload 
may be related to other tumors sites, but no studies have been 
reported for gastric cancer (GC).

Methods: A nested case-control study was conducted 
within the European Prospective Investigation into Cancer and 
Nutrition (EPIC) including 365 incident gastric adenocarcino-
ma and 1284 matched controls. Genotype analysis was carried 
out for two known functional polymorphisms of HFE (C282Y 
and H63D) and seven tagSNPs of the HFE genomic region. 
Association with all gastric adenocarcinoma, and according to 
anatomical localization and histological sub-type, was assessed 
by means of the odds ratio (OR) and 95% confidence interval 
(CI) estimated by unconditional logistic regression adjusted for 
the matching variables.

Results: We observed a significant association for H63D, 
with OR=1.32 (CI 1.03-1.69). In sub-group analyses, the as-
sociation was stronger for noncardia anatomical sub-site 
(OR=1.60, CI 1.16-2.21) and intestinal histological sub-type 
(OR=1.82, CI 1.27-2.62). Among intestinal cases two tagSNPs 
(rs1572982, rs6918586) also showed a significant association 
that disappeared after adjustment for H63D. No association 
with tumors located in the cardia or of diffuse sub-type was 
found for any of the nine SNPs analyzed.

Conclusions: H63D mutation in HFE gene seems to be 
associated with GC risk of the noncardia region and intesti-
nal type, possibly due to its association with iron overload, 
although a role for other mechanism cannot be entirely dis-
counted.

Key words: gastric cancer, hemochromatosis, HFE gene 
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O024
THE SPANISH OBSERVATORY OF NUTRITION AND 
STUDY OF OBESITY: A NECESSARY ACTION
T. Robledo de Dios1, M A. Dal Re-Saavedra1, N. Perez-
Farinos1, C. Villar-Villalba1, E. Bel-Urgel1, E. Labrado-
Mendo1, C. Biansan1

1Spanish Agency for Food Safety and Nutrition, 
Ministry of Health and Equality, Spain

Background and objectives: Information systems are es-
sential in the study of obesity. As a great diversity of data sou-
rces exist coordination systems are needed in order to obtain 
suitable and quality information, and to monitor and assess po-
litics and interventions. The aim of this action was to launch an 
Observatory of Nutrition and Study of Obesity in Spain, within 
the NAOS Strategy, the comprehensive strategy of the Spanish 
Ministry of Health for the promotion of healthy food habits, 
physical activity and obesity prevention.

Methods: An order to create the Observatory was included 
in the Spanish Law 7/2011 of Food Safety and Nutrition with 
the main goal of promoting politics and interventions based in 
scientific evidence. Subsequently a search of information and 
background concerning working and design of other observa-
tories in Spain and abroad was performed. Features of the ob-
servatory as a complete information system were settled: data 
sources, studies, research projects, campaigns, programs, ac-
tion plans, bibliography. In addition, a suitable framework and 
a working system were designed to ensure the achievement of 
the objectives. A website was designed as the host of informa-
tion and as a permanent join with users.

Results: Afterwards all those works were performed within 
the working team of the NAOS Strategy in the Spanish Agen-
cy of Food Safety and Nutrition, the Observatory was officially 
created by the Spanish Council of Ministers in January the 3rd 
2013.

Conclusions: The Observatory of Nutrition and Study of 
Obesity will be an essential tool in planning, monitoring and 
assessment of politics of obesity prevention and promotion of 
healthy habits in nutrition and physical activity.

Key words: observatory, obesity,,nutrition; information, 
evaluation 
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EFFECTS OF DIETARY SUPPLEMENTATION WITH 
EICOSAPENTAENOIC ACID AND LIPOIC ACID 
IN HEALTHY OVERWEIGHT/OBESE WOMEN FO-
LLOWING AN ENERGY RESTRICTED DIET.
A. Huerta1, S. Navas2, J. Martinez2, P. Prieto-Hontoria2, 
M. Moreno2

1Department of Food Science and Physiology, Uni-
versity of Navarra, Pamplona, Navarra, Spain 
2CIBER Fisiopatología de la Obesidad y Nutrición 
(CIBERObn), Instituto de Salud Carlos III, Spain

Background and objectives: Recent studies have shown 
that dietary supplementation with antioxidants such as lipoic 
acid and with anti-inflammatory food components such as 
omega-3 polyunsaturated fatty acids could help to improve 
obesity treatment and/or alleviate the co-morbidities related 
with an excessive fat storage. In the present study, the main 
goal was to investigate the effects of a regular administration of 
lipoic acid (LA) and eicosapentaenoic acid (EPA) supplements 
combined with a moderate calorie restriction on weight loss 
and body composition as well as on glucose and lipid profile in 
healthy overweight/obese women.

Methods: In this double-blind placebo-control trial, 99 wo-
men aged 20-50 years, with a BMI between 27.5 and 40 Kg/m2 
were randomly assigned to one of the four experimental groups 
(Control (placebo), eicosapentaenoic acid (EPA 1.3 g/d), lipoic 
acid (LA 0.3 g/d) and eicosapentaenoic acid plus lipoic acid 
(EPA 1.3 g/d + LA 0.3 g/d), all within an energy-restricted diet. 
Anthropometry’s, body composition, blood pressure, ener-
gy expenditure, glucose and lipid profile as well as leptin and 
ghrelin were assessed.

Results: All groups exhibited a significant reduction 
(p<0.05) in body weight, anthropometric measurements and 
fat mass, that were accompanied by decreases in total and 
LDL-cholesterol levels and triglycerides as well as on insulin 
levels and the HOMA index. The weight loss and fat mass re-
ductions were significantly higher (p<0.01) when participants 
were supplemented with lipoic acid. The EPA group had the 
higher reduction in waist to hip ratio (p<0.05). At endpoint of 
the study was observed a significant (p<0.05) reduction of lep-
tin levels in all groups without differences respected to control.

Conclusion: The LA supplementation in conjunction 
with an energy-restricted diet may be useful to increase the 
magnitude of body weight and fat mass reduction in healthy 
overweight/obese women.

Key words: energy-restricted diet, lipoic acid, eicosapen-
taenoic acid, weight loss. 
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O026
IMPACT OF VITAMIN A AND ZINC ON DIARRHEAL 
E. coli INFECTIONS AND ASSOCIATED DIARR-
HEAL EPISODES AMONG CHILDREN IN MEXICO 
CITY, MEXICO
K. Long1, N. Moran2, J. Santos3, J. Rosado4, T. Estrada-
Garcia2

1School of Population Health, University of Queens-
land, Australia 
2CINVESTAV, Politechnical Institute of Mexcio, Mexi-
co 
3School of Medicine, National Autonomous Univer-
sity of Mexico, Mexico 
4School of Natural Sciences, Autonomous Universi-
ty of Querétaro, Mexico 
5CINVESTAV, Politechnical Institute of Mexcio, Mexi-
co

Background and objectives: Heterogeneity in vitamin A 
and zinc supplementation efficacy on diarrheal disease may 
result from their effect on specific diarrheal pathogens. We 
evaluated vitamin A and zinc supplementation efficacy on 
diarrheal E. coli pathoytpe (DEP) infections among Mexican 
children. 

Methods: A randomized, double-blind, placebo-controlled 
trial was conducted among 707 children, 6 to 15 months of age 
from periurban areas of Mexico City. Children were assigned 
to receive either vitamin A every 2 months, a daily zinc supple-
ment, a combined vitamin A and zinc supplement or a placebo 
for 1 year. The primary end points for this analysis were infec-
tion rates and associated diarrhea for diffuse-adhering E. coli 
(DAEC), enteroaggregative E. coli (EAEC), enterotoxigenic E. 
coli (ETEC) and enteropathogenic E. coli (EPEC) among a sub-
sample of 326 children followed from May to September 2001. 

Results: DAEC and EAEC were the most frequently isola-
ted pathogens followed by ETEC and EPEC. Vitamin A and 
zinc supplementation had no effect on overall pathogen outco-
mes. Zinc supplementation was associated with reduced DAEC 
infections among boys but not girls. In contrast, zinc supple-
mentation was associated with reduced DAEC associated dia-
rrhea among girls. EAEC infections were significantly reduced 
among 12-18 month old vitamin A and zinc supplemented 
children. 

Conclusions: Vitamin A and zinc supplementation was as-
sociated with distinct DEP-specific health outcomes. These fin-
dings confirm that heterogeneity in pathogen supplementation 
efficacy may contribute to overall heterogeneity in supplemen-
tation efficacy. 

Key words: vitamin A, zinc, diarrhea, pathogenic E. coli 

O027
INPATIENT MANAGEMENT OF INFANTS SUFFE-
RING FROM ACUTE MALNUTRITION AND THEIR 
OUTCOME DEPENDING OF THEIRS CHARACTE-
RISTICS
E. Chounfack1, R. Ejoh1, C. Mbofung1

1University of Ngaoundere, Cameroon

Background and objectives:Acute malnutrition remains a 
public health problem in developing countries including Ca-
meroon. It increases the mortality rate by 50 %. In the North 
region of Cameroon, its prevalence (10.2 %) exceeds the 10 % 
limit of acceptability recommended by WHO. Amongst these 
children, 3.4 % suffer from severe acute malnutrition. Within 
the context of our work, our objective was to evaluate the 
effect of acute malnourished children’s characteristic on their 
management’s issues.

Methods:To attain its, we have did a cohort study of chil-
dren aged 6 to 59 months and suffering from acute malnutri-
tion with medical complication managed at in-patient thera-
peutic feeding center (ITFC) of regional hospital of Garoua 
from April to August 2012. Anthropometric parameters were 
measured and noted on a card. Information on dietary practi-
ces (mainly breastfeeding practices) and vaccination status of 
the child was gotten from the caretaker. HIV status was deter-
mined on admission.

Results: This study revealed that most of the children suffe-
red from severe acute malnutrition (n = 101; 82 %). In addition 
to be affected by acute malnutrition, 62 % of the children were 
suffering from chronic malnutrition. There was a significant 
relation between weight variation during hospitalization and 
infant’s issue, those who lose weight having the higher mor-
tality rate (m= 17.8 ; p = 0.01). The mortality rate of hospi-
talized children suffering from severe acute malnutrition rise 
to 13 %, the recovery rate was 7 %, the transfer rate was 60 % 
and the default rate was 20%. Mean upper arm circumference 
lower than 115 mm is the anthropometric factor that increa-
sed significantly the mortality rate of children suffering from 
severe acute malnutrition (m= 6.7 ; p = 0.04). Children aged 6 
to 24 months and breastfed during hospitalization had lower 
mortality risk.

Key words: severe acute malnutrition, child, management, 
mortality, ITFC 
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EFFECTS OF L-CARNITINE SUPPLEMENT ON 
PLASMA COAGULATION AND ANTICOAGULA-
TION FACTORS IN HEMODIALYSIS PATIENTS
F. Hakeshzadeh1, H. Tabibi1, M. Ahmadinejad2, T. 
Malakoutian3, M. Hedayati4
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Background and objectives: Hypercoagulability is an im-
portant risk factor for thrombosis and its complications in he-
modialysis patients. This study was designed to investigate the 
effects of L-carnitine supplement on plasma coagulation and 
anticoagulation factors in hemodialysis patients.

Methods: Thirty-six hemodialysis patients were randomly 
assigned to either a carnitine or a placebo group. Patients in 
the carnitine group received 1000 mg/day oral L-carnitine 
for12 weeks, whereas patients in the placebo group received a 
corresponding placebo. At baseline and the end of week12, 5 
mL blood was collected after a 12- to 14-hour fast and plasma 
fibrinogen concentration, activity of plasma proteinC, coagu-
lation factors V, VII, IX, and serum concentrations of tissue 
plasminogen activator (tPA), plasminogen activator inhibitor 
type-1 (PAI-1), free carnitine, and C-reactive protein (CRP) 
were measured.

Results: In the carnitine group, mean serum free carnitine 
concentration increased significantly to 150% of baseline (p < 
0.001), whereas plasma fibrinogen and serum CRP had 98 mg/
dL (p < 0.01) and 41% (p < 0.01) significant decreases, respecti-
vely, at the end of week 12 compared with baseline. The reduc-
tions were significant compared with the placebo group (p < 
0.05).No significant differences were observed between the two 
groups with regard to mean changes of the activity of plasma 
protein C, coagulation factors V, VII, IX, and serum PAI-1 to 
tPA ratio.

Conclusion: L-Carnitine supplement reduces serum CRP, 
a marker of systemic inflammation, and plasma fibrinogen, an 
inflammation-related coagulation factor, in hemodialysis pa-
tients. Therefore, L-carnitine may play an effective role in pre-
venting cardiovascular diseases in these patients.

Key words: anticoagulation factors, coagulation factors, he-
modialysis, inflammation, L-carnitine. 
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THE BENEFICIAL EFFECTS OF THE RESMENA DIE-
TARY PATTERN ON OXLDL IN PATIENTS WITH ME-
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Background and objectives: The prevalence of metabolic 
syndrome MetS) is increasing worldwide. Insulin resistance, 
hyperglycemia and type 2 diabetes have been considered major 
traits of the MetS. Moreover, oxidative stress is considered an 
important contributor to these pathophysiological complica-
tions. Therefore, the aim of the present study was to evaluate 
the interactions and effectiveness of a weight loss dietary pat-
tern on improving the oxidative stress status on patients suffe-
ring MetS with hyperglycemia. 

Methods: Seventy-nine volunteers recruited according 
to specific inclusion criteria were randomly assigned to two 
low-calorie dietary treatments (-30% Energy): the Control 
diet based on the American Heart Association criteria and 
the RESMENA diet based on a different macronutrient distri-
bution (30% proteins, 30% lipids, 40% carbohydrates), which 
was characterized by a high adherence to the Mediterranean 
diet, increased meal frequency (7times/day), low glycemic load 
(mainly in the afternoon and at night) as well as high total an-
tioxidant capacity and omega-3 fatty acids content. Anthropo-
metrical measurements and biochemical analyses were perfor-
med before and after 6-months of intervention. Plasma ox-LDL 
were measured using a capture ELISA assay kit. 

Results: Both dietary groups significantly decreased body 
weight, BMI, waist circumference and total fat (p < 0.001 both 
groups) as well as plasma TG (p < 0.05 Control, p < 0.005 RES-
MENA), insulin (p < 0.001 both groups) and HOMA-IR (p < 
0.005 Control, p < 0.001 RESMENA) levels, associated to the 
energy restriction. Interestingly, after the intervention, only 
subjects of the RESMENA group significantly reduced plasma 
oxLDL, the main variable of the study, resulting in significant 
differences between groups (p < 0.025). 

Conclusions: the RESMENA dietary pattern might be a 
good option for patients specifically suffering Mets and hyper-
glycemia not only due to the beneficial effects of weight loss, 
but also on oxidative stress status. 

Key words: metabolic syndrome, hyperglycemia, oxidative 
stress, oxLDL. 
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O030
EFFECT OF PHYSICAL ACTIVITY OR NUTRITION 
EDUCATION ON ANTHROPOMETRY AND BLOOD 
PRESSURE OF OVERWEIGHT OR OBESE ADOLES-
CENTS
R. Valdes-Ramos1, R M. Velasco-Martínez2, P. Tlatem-
pa-Sotelo1, A. Domínguez-López1, M C. Guzmán-Már-
quez1, B E. Martínez-Carrillo1, A L. Guadarrama-López1

1Center For Research and Graduate Studies In 
Health Sciences, Faculty of Medicine, UAEM 
2Facultad de Medicina Humana, UNACH, México

Background and objectives: Overweight and obesity are 
increasing worldwide, intervention programs have given limi-
ted results. The objective of the study was to observe changes 
in body mass index (BMI), adiposity and blood pressure in 12 
to 14 year old overweight or obese adolescents, with nutrition 
education (NE), physical activity (PA) or combined programs. 

Methods: Adolescents from public schools in Tuxtla Gutie-
rrez (TG) and Toluca (TO) in Mexico, participated during 26 
weeks as follows: 1) NE-TG, 2) NE-TO, 3) PA-TG, 4) PA-TO, 
5) NE+PA-TG, 6) NE+PA-TO. Weight and stature for BMI, 
waist circumference (WC), body fat (BF), and systolic (SBP) 
and diastolic (DBP) blood pressure were measured at baseline 
and weeks 14 and 26. Multivariate analysis was done in SPSS. 

Results: Statistically significant effects of time by interven-
tion group (p<0.05) and time by study site and gender (p<0.05) 
were found in BMI. WC was significantly affected by time 
(p<0.001); time and study site (p<0.01); and time by inter-
vention group (p<0.05). Body fat was significantly affected by 
time (p<0.001), time by study site (p<0.05), time by gender and 
time by intervention group and gender. Systolic blood pressure 
decreased in time with all three interventions with significant 
effects by time (p<0.001), time and study site (p<0.05); time 
and intervention group (p<0.05), and time by study site, inter-
vention group and gender (p<0.05). Diastolic blood pressure 
decreased in all cases except in the females from the NE-TG 
group. Effects were significant for time (p<0.001); time by stu-
dy site (p<0.05); time by intervention and gender (p<0.05); 
time by study site, intervention and gender (p<0.05). 

Conclusions: Physical activity, nutritional education and 
their combination helped improve anthropometry and blood 
pressure in overweight and obese adolescents during the first 
14 weeks of intervention. 

Acknowledgements: This project was financed by UAEM. 

Key words: Overweight, obesity, adolescents, physical acti-
vity, nutrition education
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NUTRITIONAL AND GENETIC DETERMINANTS OF 
CAROTID ATHEROSCLEROSIS, INFLAMMATORY 
CYTOKINES AND BONE MASS IN CHINESE 
ADULTS: A 3-YEAR PROSPECTIVE STUDY
Y. Chen1, W. Ling2, L. He1, F. Zeng1, Y. Liu1, Z. Zhang2, J. 
Dun1, Z. Chen1, Q. Liu1, Y. Su2

1Department of Medical Statistics & Epidemiology, 
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2Department of Nutrition, Sun Yat-Sen University, 
Guangzhou, China

Background and objectives: Nutritional and genetic deter-
minants of atherosclerosis and bone health remain uncertain. 
We examined various foods, nutrients, phytochemicals and 
candidate gene polymorphisms on carotid arthrosclerosis, in-
flammatory cytokines, and bone mass in a community-based 
prospective study. 

Methods: 3,169 (932 men) Guangzhou residents (45-75y) 
completed baseline survey during 2008.7-2010.6. 2524 of them 
was followed up during 2011.5-2012.12. At the baseline and 
follow-up, face-to-face interviews were conducted to assess 
dietary intake (by a 79-item FFQ) and general information. 
We determined anthropometric indices, carotid intima-media 
thicknesses (IMTs) via ultrasound, body fat and bone density 
(BMD) by DXA. Fasting blood was collected to test RBC fatty 
acids, serum phytochemicals (isoflavones, carotenoids, fava-
nones), lipids, cytokines (IL-6, IL-1B, TNF-α, MCP-α, CRP, 
SVCAM-1), and gene polymorphisms related to lipids, bone 
metabolism or antioxidation (CYP19A1, CYP2R1, SOST, SOD, 
DHCR7, VDR, ESR1, MTHFR, OPG, DBP, GPR177, RANK, 
LRP5, APOE, Wnt16). Independent effects and interactions of 
the various environmental and genetic factors on IMTs, BMD 
and cytokines and their changes were analyzed using multiva-
riate models. 

Results: After adjustment for potential covariates, we 
found: (i) greater intake of fruit and vegetables, higher scores 
of “healthy dietary pattern”, higher dietary quality scores, hig-
her blood carotenoids, favanones, n-3 fatty acids were associa-
ted with lower IMTs and their increase rates, and with some 
cytokines; (ii) greater fruit and vegetables, seafoods, lean meat, 
tea drinking, and higher dietary quality scores, higher blood 
isoflavones and carotenoids were correlated to better bone den-
sity; (iii) significant associations of many gene polymorphisms 
with IMTs, bone mass and some cytokines; and interactions 
between many nutritional factors and some gene polymor-
phisms were observed. 

Conclusions: We found many useful independent nutri-
tional and genetic determinants, and their interactions related 
to carotid atherosclerosis, inflammatory cytokines and bone 
health in Chinese. 

Key words: nutrition, gene polymorphisms, atherosclero-
sis, inflammatory cytokines, bone density.



173Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

O032
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Background and objectives: Obesity is a crucial risk factor 
for many disorders. Level of minerals such as zinc is low in 
serum, plasma or erythrocytes of obese patients. Zinc plays a 
role in fat metabolism, appetite control, insulin resistance, and 
obesity. On the other hand, hormones such as leptin have key 
role in regulation of energy balance. The aim of this study was 
to assay effects of zinc supplementation on leptin level and in-
sulin sensitivity in obese people. 

Methods: This study was conducted on 60 eligible obese 
people (BMI >30 kg/m2) that were randomly divided into in-
tervention and control groups. Intervention group received a 
30mg/d zinc pill and placebo group received 30mg/d isomalto-
se pill for a period of 4 weeks. Serum leptin and zinc level were 
measured by enzyme-linked immunosorbent assay and atomic 
absorption spectrophotometer, respectively. In addition, Insu-
lin level and Insulin resistance (IR) were determined by immu-
noenzymometric assay and (HOMA-IR) model. 

Results: A significant increase in serum leptin level obser-
ved in zinc group (p<0.05). There was no significant differences 
in post intervention serum leptin level between the two groups 
(p>0.05). Serum zinc concentration increased in both groups, 
but it was significant only in intervention group. Serum insulin 
level and HOMA- IR index decreased in both groups after 4 
weeks. These reduction were significant in zinc group compa-
red to initial level (p<0.05). 

Conclusions: Zinc supplementation in obese people may 
be an effective approach in reduces insulin resistance compli-
cations and improving zinc deficiency. The future studies are 
recommended to assay other inflammatory biomarkers and 
with longer duration in obese population. 

Key words: obesity, leptin, zinc, insulin sensitivity. 
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ASSOCIATION BETWEEN THE IMPROVEMENT IN 
ANXIETY SYMPTOMS WITH WEIGHT LOSS IN SUB-
JECTS WITH METABOLIC SYNDROME
A. Perez-Cornago1, R. de la Iglesia1, P. Lopez-Legarrea1, 
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Background and objectives: Metabolic syndrome is a com-
bination of medical disorders whose prevalence is increasing 
worldwide, leading to an increased incidence of CVD. An as-
sociation between anxiety disorder and metabolic syndrome 
has recently been reported, however, the precise interactive 
pathways between these diseases still remains unclear. This stu-
dy examined the effects of a hypocaloric treatment to reduce 
metabolic syndrome features on anxiety status.

Methods: A total of sixty-two non-demented males (n=39) 
and females (n=23) subjects (Age:50±10 y; BMI:36.1±4.3 kg/
m2) with metabolic syndrome according to IDF criteria were 
enrolled in a randomized controlled clinical trial. Subjects fo-
llowed two hypocaloric diets (control diet and RESMENA diet) 
with the same energy restriction (-30% TCV) for six months. 
The 20-items State-Trait Anxiety Inventory (STAI) was used 
to measure anxiety symptoms. STAI questionnaire as well as 
anthropometric and biochemical variables were analysed at the 
beginning and at the end of the intervention.

Results: The subjects mean weight loss was 8.5±5.0 kg. 
Anxiety symptoms decreased during the weight loss interven-
tion (ΔSTAI: -14.7±27.0) with no differences between dietary 
groups (p>0.10). Moreover, it was found that those subjects 
losing more weight during the dietary intervention showed a 
greater decline in anxiety symptoms (ΔSTAI: -22.6±24.8) than 
those who lost less weight (ΔSTAI: -7.5±27.2) (p = 0.024). 

Conclusions: This study demonstrated that an effective 
hypocaloric diet designed to reduce metabolic syndrome featu-
res, also improved anxiety symptoms, being this improvement 
higher in those subjects losing more weight during the weight 
loss intervention.

Key words: anxiety symptoms, metabolic syndrome, weight 
loss
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VALIDATION OF THE INTERACTIVE TWENTY-
FOUR HOUR RECALL METHOD AMONG GHA-
NAIAN CHILDREN
D. Nketiah1, A. Lartey1, S. Adu-Afarwuah1, M. Steiner-
Asiedu1

1Department of Nutrition and Food Science, Univer-
sity of Ghana, Legon, Ghana

Background and objectives: The 24-hour recall is a popular 
method for collecting dietary intake data but it has poor pre-
cision in assessing intakes. An improvement over the 24-hour 
recall is the interactive 24-hour recall which uses pictures of 
food items, food models and actual foods to assist with recall. 
We validated the interactive 24-hour recall method against the 
weighed food record in a semi-urban community in Ghana. 

Methods: Dietary intake data for 51 children (8-18 months) 
were collected using the weighed food record on day 1 and the 
interactive 24-hour recall the next day. Intakes from the weig-
hed food record and the interactive 24-hour recall were com-
pared using paired t-test and Pearson correlation. 

Results: Estimated mean ± SD energy intake was signifi-
cantly (p = 0.04) lower for the weighed food record (356.9 ± 
303.5 kcal) than the interactive 24-hour recall (410.8 ± 229.6 
kcal) but estimates of the other nutrients did not differ between 
the two methods. Pearson correlation coefficients of the energy 
and nutrient intakes from the weighed food and the interactive 
recall method ranged between 0.4 and 0.8. 

Conclusion: The interactive 24-hour recall may overesti-
mate energy intake, but it is nearly as good as weighed food re-
cords in estimating nutrient intakes among Ghanaian infants. 

Key words: 24-hour recall, interactive 24-hour recall, weig-
hed food record, energy intake 
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BODY COMPOSITION OF KUWAITI CHILDREN; 
ESTABLISHMENT OF A STABLE ISOTOPE FACILI-
TY FOR ASSESSMENT OF TOTAL BODY WATER IN 
KUWAIT
 T Al-Ati1, T Preston2, S Al-Hooti1, N Al-Hamad3, J Al-
Ghanim1, F AlKhulifi1, B Al-Lahou1, A Al-Othman1, L 
Davidsson1

1Kuwait Institute For Scientific Research, Kuwait 
2University of Glasgow, Scottish Universities Envi-
ronmental Research Center, Scotland, UK 
3Food and Nutrition Administration, Ministry of 
Health, Kuwait

Background and objectives: Assessment of body composi-
tion provides a much needed tool to monitor and evaluate in-
terventions to combat obesity, in particular during childhood. 
Stable isotope technique to estimate total body water (TBW) is 
the golden standard technique for body composition. The aims 
of this study were to install the technique for TBW and assess 
body composition of Kuwaiti children. 

Methods: The Isotope Ratio Mass Spectrometer (IRMS) 
was calibrated with defined international reference water stan-
dards. 75 boys and 83 girls (7-9 years) participated in the study. 
A dose of deuterium oxide (1-3 g) was consumed after an over-
night fast and deuterium enrichment in baseline and post dose 
urine samples was measured. TBW was calculated and used to 
estimate fat free mass (FFM). Fat mass (FM) was estimated by 
difference (body weight minus FFM). 

Results: IRMS measurements were confirmed to be accu-
rate and precise. Children were classified as normal weight, 
overweight or obese according to the World Health Organiza-
tion (WHO) based on BMI-for-age z-scores. Statistically signi-
ficant differences in body composition were observed between 
normal weight boys and girls while only minor differences 
were found in overweight and obese children. Of particular in-
terest is the finding that both boys and girls children classified 
as normal weight or overweight had high % body fat, over 35% 
and 40 % respectively.

Conclusion: The introduction of state-of-the-art technolo-
gy for assessment of body composition provides an opportuni-
ty to explore a wide range of applications, within Kuwait as well 
as in the Gulf region.

Key words: Body composition, stable isotopes, childhood 
obesity, IRMS, deuterium dilution, Kuwait
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PERCENTILE DISTRIBUTION OF ANTHROPOME-
TRIC VARIABLES OF BODY COMPOSITION IN 
PREGNANT WOMEN
I. Rached-Sosa1, G. Henríquez-Pérez1

1Centro De Atención Nutricional Infantil Antímano 
CANIA, Caracas, Distrito Federal, Venezuela

Background and objectives: The anthropometric indica-
tors of body composition which reflect the lean and fat body 
compartments of a pregnant woman are modified along gesta-
tion, due to which the use of percentile distribution values for 
each gestational age is necessary. The purpose of the study was 
to determine the percentile distribution of skinfolds (biceps, 
triceps, subscapular, thigh) and fat and muscle areas. 

Methods: This cross-sectional study included 4,550 measu-
rements of anthropometric variables in pregnant women bet-
ween ages 19 and 39 years, who were well-nourished, healthy, 
without edema, with single pregnancy, and a validated gesta-
tional age of ≤13 weeks at admission, evaluated at Centro de 
Atención Nutricional Infantil Antímano – CANIA from Octo-
ber 1998 to July 2012. The anthropometric measurements were 
made by standardized anthropometrists. Descriptive statistics 
and percentiles 3, 10, 25, 50, 75, 90 y 97 were calculated for each 
gestational age between the 8th and 37th weeks of gestation. 

Results:Te number of measurements made for each studied 
variable ranged between a minimum of 102 and a maximum of 
244 per gestational age. The behavior of the studied variables 
reflecting the fat component showed increases as the gestatio-
nal age advanced, whereas the muscle area showed decreases. 
The most noticeable variations were observed in subscapular 
and thigh skinfolds, as well as in the fat area. Changes in the va-
riables referred to in the 50th percentile were: skinfolds (mm): 
biceps 1.3, triceps 1.4, subscapular 2.8, and thigh 5,0; and areas 
(cm2): fat 2.18 and muscle -0.16. 

Conclusions:The percentile distribution of anthropome-
tric variables of body composition for each gestational age is a 
necessary tool in the anthropometric evaluation of a pregnant 
woman as it allows for an adequate interpretation of the values 
of variables to correctly classify her nutritional status. 

Key words: Percentiles distribution, pregnancy, anthropo-
metry, body composition, nutritional assessment. 
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GROUNDWATER IRON IN BANGLADESH: DOES IT 
CONTRIBUTE TO POPULATION IRON NUTRITION?
S. Rahman1, T. Ahmed1, A S. Rahman1, N. Alam2
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Background and objectives: Bangladesh is a country with 
high prevalence of anemia, and iron deficiency is believed to 
be high. The present data on iron status of the population was 
collected as part of the first ever national survey on micronu-
trients in 2011-2012 in Bangladesh. 

Methods: 150 clusters - 50 each from rural, urban, and ur-
ban slum strata, were systematically selected from the Multi-
ple Indicator Cluster Sampling (MICS) of 2009. Prevalence of 
iron deficiency was assessed in preschool age children (6-59 
months, Pre SAC), school age children (6-14 years, SAC) and 
non-pregnant, non-lactating women (NPNLW, 15-49 years). 
Serum ferritin was assessed by ELISA. CRP and AGP were 
measured and ferritin was adjusted for infection. Iron defi-
ciency was defined as serum ferritin <12 ng/ml in the Pre SAC 
and <15 ng/ml in the SAC and NPNLW. The British Geological 
Survey report of 2001 was used as reference for groundwater 
iron status of Bangladesh. 

Results: Prevalence of iron deficiency was 10.7% and 7.1% 
in the Pre SAC and NPNLW, respectively and 3.9% and 9.5% 
in the SAC aged 6-11 years and 12-14 years, respectively. Mean 
ferritin was higher in the areas with “high” groundwater iron 
than in the areas with “low” iron in the groundwater (p<0.001 
in all the population groups). Multiple regression analysis con-
firmed “high” groundwater iron as an independent predictor 
of serum ferritin in all groups (NPNLW: t=4.33, p<0.001; SAC: 
t=2.64, p=0.009; Pre SAC: t=3.35, p=0.001). A contemporary 
study in Bangladesh also found very low prevalence of iron 
deficiency in Bangladesh women, and attributed it to high 
groundwater iron consumed through drinking water. 

Conclusion: Prevalence of iron deficiency was found to be 
lesser than the widely held assumption. High level iron from 
drinking groundwater might be associated with lower preva-
lence of iron deficiency in Bangladesh. 

Acknowledgement: UNICEF 

Key words: Groundwater, Iron deficiency 
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IDENTIFYING KEY FOOD SOURCES OF VITAMIN A, 
IRON AND ZINC AND POTENTIAL FOOD FORTIFI-
CATION VEHICLES IN BANGLADESH
O. Bermudez1, J. Fiedler2, K. Lividini2

1Tufts University School of Medicine, Boston, USA 
2HarvestPlus, International Food Policy Research 
Institute (IFPRI), USA

Background and objectives: Bangladesh (BD) has made 
remarkable progress in improving health of its people over the 
past three decades. Progress in nutrition has been much slower. 
We aimed at a national evaluation in BD assessing apparent 
food consumption patterns and intakes of energy (E) and the 
micronutrients (MN): vitamin A (VitA), iron (Fe) and zinc 
(Zn) with the goal of identifying food vehicles for fortification. 

Methods: We used the BD 2010 national household con-
sumption and expenditure survey (HCES), with 12,240 hou-
seholds (hhold) and 55,580 individuals. With socio-demogra-
phic and food acquisition data from 14 days plus a nutrient 
database for BD, we calculated hhold distributions of food and 
nutrient intakes with adult consumption equivalents. Com-
paring the usual intakes to age/sex-specific estimated average 
requirements, we estimated prevalences of inadequate intakes 
using the cut-point (VitA and Zn) and the probability (Fe) 
methods. Results were stratified by region, urban/rural and 
poverty groups. 

Results: Rice (68%) was the main source of E, followed by 
oilsand fats (9%) and wheat flour (6%). For vitA, main sources 
were vegetables (66%) and milk anddairy (10%). Main contri-
butors for Fe were vegetables, rice and wheat flour while sou-
rces of Zn were rice, vegetables and meats. Inadequate intakes 
of micronutrients were detected in 67%, 36% and 42% of the 
population for VitA, Fe and Zn, respectively. The most affected 
population was the hard-core poor, with inadequate intakes 
observed among 87% (VitA), 61% (Fe) and 77% (Zn) of them. 

Conclusions: This paper contributes to laying a foundation 
for better understanding nutrition status in Bangladesh. Taking 
into account the industrial structure of candidate food vehicles, 
and focusing only on food purchase we identified potential for-
tification vehicles and estimate the coverage and quantity of the 
potential vehicles consumed. 

Key words: Bangladesh, food consumption, micronutrient 
fortification Funding: SPRING Project 

O039
ADOLESCENT GIRLS IN INDONESIA ARE AT RISK 
OF INADEQUATE MICRONUTRIENT INTAKES
R. Indriasari1, S K. Hamid1

1Nutrition Department, Facuty of Public Health, 
Hasanuddin University-Indonesia

Background and objectives: Due to their specific eating 
habits and lifestyles, adolescents were commonly at risk for 
low micronutrient intakes that may result in greater risk of 
micronutrient deficiencies. Adolescent girls have to consume 
adequate nutrition to support their rapid growth and develo-
pment as well as to ensure good pre-conception nutritional 
status. Previous research on adolescent girls in many countries 
has shown that this group always did not meet the recommen-
ded values for some important micronutrients. Data on micro-
nutrient intakes among Indonesian adolescent girls is limited, 
particularly those derived from large scale studies. 

Methods: Analyses were undertaken on consumption data 
of 20030 adolescent girls derived from the national survey, RIS-
KESDAS (Basic Health Research) 2010. Micronutrient intakes 
were calculated based on Indonesian food composition data 
using NUTRISOFT program. Micronutrient adequacies were 
determined according to the Indonesian recommended daily 
allowance 2004 and WHO references 2004. ANOVA test was 
performed to determine differences in average micronutrient 
intakes and Chi-Square test was performed to determine di-
fferences in risk of micronutrient inadequacy according to age 
groups, residential location, pregnancy, and menstruation sta-
tus. 

Results: The girls’ daily micronutrient intakes (vitamin A, 
vitamin C, Folic Acid, Iron, Zinc, and Calcium) were low and 
differences were observed by age, residential location, preg-
nancy status, and menstruation status (p <0.05, ANOVA). 
The prevalence of inadequate micronutrient intakes were high 
(above 90%) and differences were observed by age, residential 
location, pregnancy status, and menstruation status (p <0.05, 
Chi-Square). 

Conclusions: Indonesian adolescent girls were at risk of 
low micronutrient intakes that may contribute to greater risk 
of micronutrient deficiencies. Age, residential location, preg-
nancy, and menstruation, could contribute to the low intakes. 

Key words: micronutrient, adolescent girls, Indonesia 
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O040
THE MAIN GROWTH PARAMETERS OF 7 AND 8 
YEAR-OLD LITHUANIAN CHILDREN IN HISTORI-
CAL PERSPECTIVE
A. Petrauskien1, E. Albavi1, V. Žaltausk1

1Institute of Health Research, Academy of Medicine, 
Lithuanian University of Health Sciences, Kaunas, 
Lithuania

Background and objectives: The monitoring of a growing 
child is important for diagnosis of overweight and obesity. The 
objective of this research was to evaluate the growth and nutri-
tional status of 7-8 year old children and compare the results 
with previous surveys conducted in Lithuania. 

Methods: Study was performed participating in the WHO 
Childhood Obesity Surveillance Initiative. A cross-sectional 
anthropometrical study of a national representative sample of 
first-formers was performed in ten districts of Lithuania. In 
2008 4939 and in 2010 4986 first-formers were anthropometri-
cally measured (response rate 85.2% and 83.1% respectively). 
As there were no significant differences among the data on nu-
tritional status of first - formers in 2008 and 2010 year, the final 
sample of 9790 7-8 year old children was used for the analyses. 
Nutritional status was evaluated by BMI using the growth re-
ference recommended by the International Obesity Task Force 
(IOTF). 

Results: The estimated mean values of body mass index 
(BMI) of surveyed 7 and 8 year old boys were higher than the 
values of girls. In 2008-2010 the prevalence of overweight and 
obesity among 7 and 8 year old children was 11.5 %/11.7 % 
and 5.9 %/4.7 % respectively. Analyzing by gender no differen-
ces were found in nutritional status of seven and eight year old 
boys. But the percentage of obese girls in the age group of seven 
was 1.4 times more if compared with the age group of eight 
(p=0.01). 

Conclusion: The mean values of height, weight and BMI 
of 7 and 8 year old children were higher in comparison with 
previous studies conducted in 1985 and 2000.

Key words: Obesity, children, nutritional status 

O041
CROSS-SECTIONAL ADIPOSITY AND LEAN MASS 
OF SIX MONTH OLD INFANTS DETERMINED BY 
DEUTERIUM OXIDE DOSE-TO-INFANT IN RURAL 
KENYA
S. Onyango-Omollo1, S. Konyole1, J. Kinyuru2, B. 
Owuor3, N. Roos4, H. Friis4, B. Estambale1, V. Owino1

1Institute of Tropical and Infectious Diseases, Uni-
versity of Nairobi, Kenya 
2Jomo Kenyatta University of Agriculture and Tech-
nology, Kenya 
3Catholic University of Eastern Africa, Kenya 
4University of Copenhagen, Denmark

Background and objectives: Adiposity and lean mass in 
infancy can determine health status later in life. There is in-
adequate data on body composition in early infancy in resou-
rce poor settings. The aim of this study was to determine body 
composition of six month old infants in Mumias, Kenya. 

Methods: A cross-sectional study of six month old infants 
n=445 sampled from three health centers in Mumias district in 
Kenya. Participants were dosed with 3g deuterium oxide (0.5g/
Kg body weight). Saliva was collected from each infant before 
the oral administration of the dose (baseline sample) and then 
at 1-hour and 3-hours after administration. Deuterium enrich-
ment in saliva was determined by Fourier Transformed Infra-
red Spectrophotometry. 

Results: Mean weight was 7.5 Kg (95% CI: 7.4; 7.6). Mean 
Fat Free Mass (FFM) was 6.4 Kg (95% CI: 6.3; 6.5). Mean Fat 
Mass (FM) was 1Kg (95% CI: 1.0; 1.1). In secondary analy-
sis, male infants had significantly greater FFM [6.6±1.0 kg 
vs 6.2±1.1 kg (p<0.01)] and weight [7.7±1.1 kg vs 7.3±1.0 kg 
(p<0.01)] compared to female infants. 

Conclusions: Males have greater lean mass than girls as 
early as infancy. This study has contributed valuable informa-
tion on adiposity and lean mass in early infancy in resource 
poor settings. 

Key words: adiposity, lean mass accrual, deuterium dose-
to-infant technique, Kenya 
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O042
DADIZEIN SOY ISOFLAVONE AND ITS GUT 
METABOLITE,EQUOL: A REVIEW OF ANIMAL AND 
HUMAN STUDIES.
S Edalati1, F Bagherzadeh1

1Students’ Research Committee, Faculty of Health 
& Nutrition, Tabriz University of Medical Sciences, 
Tabriz, Iran

Background and objectives: Several studies have shown 
that the hypolipidemic, antioxidant and bone maintenance 
properties of soy products are primarily due to the isoflavones 
component. Recent studies demonstrate that equol,a metaboli-
te of the Isoflavone daidzein that is produced by the intestinal 
flora, may have therapeutic benefits.Not all humans can produ-
ce Significant amounts of equol. Equol and its health benefits 
have been widely studied. This review article summarizes the 
analysis of articles on:1)the identification of intestinal strains 
of bacteria capable of equol production in vitro; 2)modification 
of gut microflora in non equol-producers via probiotic or pre-
biotics administration; and 3)clinical trials examining natural 
S-equol supplements.

Methods: Articles including in vitro or animal studies as 
well as clinical trials published between 2000 and 2012 in the 
PubMed data base on these three topics were reviewed 

Results: Various bacterial strains such as those from the 
bifidobacterium or lactobacillus families have been isolated 
from the feces of different animals and humans and are able to 
convert daidzein to equol in vitro. Most studies observed the 
ability of some strains of bacteria to shift a human from being 
a non-equol producer to the equol-producer phenotype; howe-
ver, the results of human interventional studies on the effect 
of probiotics on equol production are inconsistent, likely due 
to differences in the dose or kind of probiotic strain used. Few 
clinical trials examine the S-enantiomer of equol from natural 
supplements and its protective action in metabolic syndromes 
or alleviating hot flashes in postmenoposaul women. 

Conclusions:Further studies are needed to evaluate if the 
equol producer phenotype is a fixed characteristic of an indi-
vidual or if it may be subject to probiotic,prebiotic or synbiotic 
manipulation.

O043
EFFECT OF FRUCTOOLIGOSACCHARIDES AND 
GALACTOOLIGOSACCHARIDES IN GERM FREE 
MICE
M. Ortega González1, C J.Aranda1, A. Zarzuelo2, M D. 
Suárez3, F.Sánchez de Medina2, O.Martínez-Augustin3

1Department of Biochemistry and Molecular Bio-
logy II, School of Pharmacy, University of Granada, 
Granada, Spain 
2Department of Pharmacology.School of Pharma-
cy, University of Granada and CIBERehd Granada, 
Spain 
3Department of Biochemistry and Molecular Bio-
logy II, School of Pharmacy, University of Granada 
and CIBERehd, Granada, Spain

Background and objectives: Fructooligosaccharides (FOS) 
and galactooligosaccharides (GOS) are widely known prebio-
tics products, i.e. they favor the selective growth of host frien-
dly bacteria in vivo. However, they can also exert direct effects 
on the intestinal mucosa. Here we test the effect of FOS and 
GOS enriched diets on germ free mice.

Methods: NMRI mice were fed with a 5% supplemented 
diet with either FOS or GOS (5%) for 4 weeks immediately after 
weaning. Some animals also received an sterile bacterial homo-
genate (SBH). Small bowel and colonic tissue were processed 
for the determination of enzymatic activities and hematoxilin-
eosin staining. Immunoglobulins were measured in plasma 
with a multiplex kit. Colonic RNA was isolated and analysed 
by using an Illumina mouseWG-6 v2.0 array platform. 

Results: GOS and FOS supplementation resulted in signifi-
cant changes in disaccharidase activity in the intestine. An in-
crease in microvilli length in small bowel and a decrease in li-
ver weight was also observed. FOS significantly reduced IgG in 
plasma. At the genomic level GOS and FOS induced the diffe-
rential expression of 254 and 306 sequences, respectively. SBH 
was added to some animals to reproduce the luminal presence 
of bacterial antigens, resulting in changes in the expression of 
408 sequences. PRRX1 was upregulated by all treatments, whi-
le 9 genes were repressed in common, including endothelin 1 
and the β/δsubunits of the epithelial sodium channel (EnaC). 
These are expressed at low levels in normal mice. 

Conclusions: FOS and GOS have significant effects on the 
intestine of germ free mice and may help to reestablish normal 
water homeostasis in these animals. 

Key words: genomics, prebiotic, germ-free mice 
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O044
DEVELOPMENT OF MULTIFUNCTIONAL BAKERY 
BIO-INGREDIENTS CONTAINING TWO IMPOR-
TANT VITAMINS, FOLATE AND B12
J. Sych1, S. Miescher Schwenninger1, F. Grattepanche2, 
M. Kinner1, M. Kleinert1, C. Lacroix2

1Institute of Food and Beverage Innovation, Zurich 
University of Applied Sciences, Swirtzeland 
2Institute for Food, Nutrition and Health, ETH-Zu-
rich, Switzerland

Background and objectives: Microorganisms and their 
metabolites produced by biofermentations offer interesting 
benefits for food applications, e.g. production of specific vita-
mins; biopreservation and reduction of E-numbers, and im-
proved texture of foods. Two problematic vitamins in nutrition 
are folate and B12, especially among women of child-bearing 
age, the aging population and strict vegetarians. This study ai-
med to develop new, natural sources of these important vita-
mins as well as other functional substances for adding value to 
bakery products. 

Methods: A co-culture technology (a) using strains of Lac-
tobacillus plantarum and Propionibacterium freudenreichii 
selected for complementary carbon metabolism and high pro-
duction of folate and Vitamin B12, respectively, was used to 
produce these vitamins along with anti-microbial compounds, 
mainly organic acids (propionic, acetic acids and others). The 
resulting mixture of multifunctional (MF) bio-ingredients was 
tested in Semmeli breads to assess stability and effects on pro-
duct quality. Dough, partly- and fully-baked Semmeli were 
enriched with MF bio-ingredient at 0.1% or 0.2% equivalent 
propionate, levels shown to exert strong anti-microbial activity 
in previous work. 

Results: The MF bio-ingredient contained vitamer 5-for-
myltetrahydrofolate, known to be metabolically active and 
shown in baking tests to have higher stability (ca 60% recovery) 
than endogenous folate (35% recovery) derived from flour. 
Production of liquid MF ingredient in cereal-based medium 
using optimal conditions led to levels of folate and B12 as high 
as ca 6000 ng/ml, and 1000 ng/ml, respectively. Most bread-
making and final quality determinations were acceptable for 
industry applications, as shown by physico-chemical, texture 
and sensory analyses. 

Conclusions: This co-culture technology and MF bio-
ingredients have good potential for natural food fortification, 
allowing to reach or exceed vitamin levels required for EU 
authorized health claims. In addition to bringing innovation 
to the baking sector, it represents a new source for developing 
natural food supplements. 

Key words: Functional ingredients, vitamin fortifica-
tion, folate, vitamin B12 (a)2010 Hugenschmidt et al. Patent 
WO2010078670-A2 202010078670-A3 
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ANTI-INFLAMMATORY EFFECTS OF HYDROAL-
COHOLIC EXTRACT FROM Euterpe oleracea 
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ra2
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Institute of Nutrition, State University of Rio de 
Janeiro, Brazil 
2Department of Pharmacology and Psychobiology, 
State University of Rio de Janeiro, Brazil

Background and objectives: The consumption of polyphe-
nol-rich foods is associated with a decreased risk of mortality 
from cardiovascular diseases. We have demonstrated that the 
stone of Euterpe oleracea Mart. (açaí) from the Amazon re-
gion exerts vasodilator and antioxidant actions. The aim of this 
study was to evaluateitsanti-inflammatory effects in an in vivo 
model of renovascular hypertension (RH) and in endothelial 
cells (ECs). 

Methods: Rats were treated with ASE 200 mg.kg-1.day (or 
vehicle) for 40 days. Oxidative damage, antioxidant activity and 
the expression of endothelial nitric oxide synthase (eNOS), su-
peroxide dismutase 1 and 2 (SOD 1 and 2), metalloproteinase 
(MMP-2) and tissue inhibitor of metalloproteinases (TIMP)-1 
were determined. Structural changes in the aortic and mesen-
teric MMP-2 levels were evaluated. In in vitro experiments, 
ECs were treated with 100 ug/mL of ASE and the expressions 
of inflammatory markers were evaluated. 

Results: ASE reduced the increased mesentery levels of ma-
londialdehyde and carbonyl protein in hypertensive rats. SOD, 
catalase and glutathione peroxidase activities and SOD1 and 2, 
eNOS and TIMP-1 expressions were reduced. ASE prevented 
the vascular remodeling, as well as, the increased MMP-2 ex-
pression and levels found in hypertensive rats. In ECs ASE was 
able to decreased TNFα, eNOS and IL-8 mRNA expression. 

Conclusions: These results suggest that ASE prevents the 
endothelial dysfunction and vascular structural changes asso-
ciated with hypertension. Financial Support: FAPERJ. 

Key words: açaí, polyphenols, oxidative stress, vascular
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COMPARING THE EFFECT OF PROBIOTIC AND 
CONVENTIONAL YOGHURT CONSUMPTION ON 
LIPID PROFILE IN PATIENTS WITH NON-ALCOHO-
LIC FATTY LIVER DISEASE (NAFLD)
S. Nabavi1, M. Rafraf2, F. Bagherzadeh1

1Students’ Research Committee, Faculty of Nutri-
tion, Tabriz University of Medical Sciences, Tabriz, 
Iran 
2Nutritional Research Center, Tabriz University of 
Medical Sciences, Tabriz, Iran

Background and objectives: Non-alcoholic fatty liver di-
sease is frequently associated with obesity.The purpose of this 
study was to investigate the effects of probiotic and conven-
tional yogurt on the lipid profile in non-alcoholic fatty liver 
disease people. 

Methods: In a randomized double-blind controlled trial, 72 
people (33 males and39 females) with non-alcoholic fatty liver 
disease were assigned to 2 groups. Participants consumed daily 
300 g of probiotic yogurt containing Lactobacillus acidophilus 
La5 and Bifidobacterium lactis Bb12 or 300 g of conventional 
yogurt for 8 wk. Fasting blood samples, anthropometric mea-
surements and 3-d, 24-h dietary recalls were collected at the 
baseline and at the end of the trial. 

Results: Probiotic yogurt consumption caused a 8.4% de-
crease in total cholesterol and a 7.45% decrease in LDL-C com-
pared with the control group. No significant changes from ba-
seline were shown in triglyceride and high-density lipoprotein 
cholesterol (HDL-C) in the probiotic group. Probiotic yogurt 
improved total cholesterol and LDL-C concentrations in non-
alcoholic fatty liver disease people. 

Conclusion: The consumption of fermented milkks with 
specific probiotics may may contribute to the improvement of 
cardiovascular disease risk factors in non-alcoholic fatty liver 
disease. 

Key words: probiotic yogurt, lipid profile, non-alcoholic 
fatty liver disease 

O047
ROLE OF POLYPHENOL JUICE DRINKS IN THE PRE-
VENTION OF POSTPRANDIAL INFLAMMATORY 
STRESS IN HUMANS
M. Serafini1, F. Ioannone1, A. Raguzzini1, G. Catasta1, E. 
Toti1

1CRA-Ex-INRAN, Rome, Italy

Background and objectives: In western societies where 
most of the day is spent in the postprandial state, the existence 
of higher oxidative and inflammatory stress, as a result of sus-
tained dietary hyper- lipidemia and glycemia, make postpran-
dial stress a factor involved in the development of cardiovascu-
lar risk. The response to a High Fat Meal (HFM) is mediated 
by pro-inflammatory cytokines, glycemia/insulin and oxidized 
lipids. We investigated the effect of a dietary stressor (HFM) 
with and without Polyphenol-Containing Juice Drinks (PJD) 
composed by multiple fruit juice and extracts, on markers of 
lipid metabolism, redox and inflammatory status in healthy 
overweight volunteers.

Methods: HFM was 1344 kcal meal delivering 55% energy 
as fat, 30% as carbohydrates and 15% as protein. In a double-
blind, crossover design (10-day washout) 14 overweight volun-
teers were randomly assigned to HFM+500 ml placebo-bevera-
ge free from fruit juice or extracts or HFM+500 ml PJD.

Results: The ingestion of a HFM induced a clear increase 
in inflammatory cytokines [IL-6 (p<0.001); TNF-α (p<0.001)], 
cholesterol (p<0.01), triglycerides (p<0.001), glucose (p<0.001) 
and insulin (p<0.001) plasma levels. The ingestion of a HFM 
in conjunction with PJD strongly reduced the production of 
inflammatory cytokines TNF-α and IL-6 with a concomitant 
reduction of the metabolic redox response to inflammation 
and with a decline in the absorption of cholesterol and trigly-
cerides, the efficiency of which was related to antioxidant and 
polyphenol composition. 

Conclusions: The ingestion of PJD provided the body with 
an exogenous and ready to use source of redox ingredients that 
helped the body better cope and neutralize metabolic pathways 
leading to inflammatory stress as a consequence of the HFM. 
The results of the study and a review of the available evidence 
on the effect of plant foods on postprandial stress, will be pre-
sented and critically discussed. 

Key words: fruit-juice drink, triglycerides, inflammation, 
human, postprandial stress.
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O048
THE EFFECT OF DAILY ORANGE JUICE CONSUMP-
TION ON BLOOD LIPIDS, IN OVERWEIGHT MEN
E. Simpson1, I. Bennett1, I. Macdonald1

1School of Biomedical Sciences, University of Not-
tingham, Nottingham, UK

Background and objectives: There is concern in the media 
regarding citrus consumption and possible adverse effects of 
fructose on blood lipid profile. Short-term high fructose fee-
ding studies have induced increases in triacylglycerol concen-
tration. However, high dose citrus supplementation has been 
shown to decrease LDL in hypercholesterolemic patients. The 
objective was to investigate the effect of daily orange juice con-
sumption on blood lipids, in overweight men, using a rando-
mised, single-blinded, parallel group design. 

Methods: Thirty-six overweight, but otherwise healthy men 
(40-60yrs;27-35kg/m2), with elevated fasting serum choleste-
rol (5-7mmol/l), were recruited from the general population. 
None were taking lipid-lowering medication, using nutritional 
strategies to lower cholesterol, or regular consumers of citrus 
products. Assessment of fasting total cholesterol, LDL, HDL, 
non-esterified fatty acids, triacylglycerol, APO-A1 and APO-B 
concentrations, was made before (V1) and after (V2) partici-
pants consumed 250ml/day of orange juice (OJ), or an orange 
flavoured drink (CON) for 12wks. Drinks were matched for 
energy and sugars composition. Normally distributed data are 
presented as the mean (±SD). 

Results: The two groups were matched at V1 with respect 
to all parameters (P>0.05). No variables changed significantly 
between visits within groups, and no differences were obser-
ved between groups, at V2. However, a numerical increase in 
triacylglycerol concentration at V2 (compared to V1) in CON 
(+0.22(0.17) mmol/l), and a corresponding numerical decrease 
in OJ (-0.24(0.13) mmol/l), resulted in a significant interven-
tion effect for this variable (P<0.05). Moreover, in OJ, those 
with the highest initial triacylglycerol concentration, showed 
the greatest reduction after 12 wks supplementation (r2=0.476; 
P<0.01), whereas there was no correlation in these variables in 
CON (r2= 0.121; P=0.157). 

Conclusions: Three month’s daily consumption of a drink 
containing 22 g of sugars (including 12g of fructose), did not 
adversely affect fasting blood lipids. Daily consumption of 250 
ml of orange juice may help reduce elevated triacylglycerol 
concentration. 

Key words: orange juice, fructose, blood lipids 

O049
A FRAXINUS EXCELSIOR L. SEED EXTRACT, FRA-
XIPURE® HAS FAVORABLE EFFECTS ON GLUCOSE 
HOMEOSTASIS IN ELDERLY OVERWEIGHT SUB-
JECTS
J. Flanagan1, M A. Zulet2, S. Navas-Carretero2, D. Lara Y. 
Sánchez2, I. Abete2, M. Roller1, N. Issaly3, J A. Martínez1

1Naturex S.A, Avignon, France 
2Dpt of Nutrition, Food Science and Physiology, 
University of Navarra Pamplona, Spain 
3Naturex Spain S.L. Valencia, Spain

Background and objectives: Botanical extracts with biolo-
gically active compounds may have positive effects on body ho-
meostasis and have been reported to treat different metabolic 
impairments. In this context, an extract obtained from seeds 
of the European ash tree (Fraxinus excelsior L; Oleaceae) was 
investigated in order to determine the potential benefits on in-
sulin sensitivity in overweight/obese subjects. 

Methods: The intervention study was carried out in 22 par-
ticipants (50-80 years-old) with an initial BMI <40.0 kg/m2 
(mean value at baseline 31.0 kg/m2), who followed a balanced 
covert energyrestricted diet (-15% Energy) for 7 weeks. The 
design was a longitudinal, randomized, crossover, and double-
blinded nutritional intervention, with a one week wash-out 
period between the 2 intervention periods of 3 weeks. Expe-
rimental groups were administered 1 g daily of either placebo 
capsules (control) or capsules containing an extract from Fra-
xinus excelsior L. seeds (FraxipureR). Anthropometrical and 
biochemical measurements were performed at the beginning 
and at the end of the interventions for both cross-over periods. 

Results: Statistical analysis revealed that administration of 
1 g of FraxiPureR for 3 weeks resulted in significantly lower 
glucose AUC values (p<0.005) while no significant change was 
observed in the placebo group (-13.9% vs. -3.9%). Interestin-
gly, fructosamine levels were significantly reduced by the ash 
tree seed extract (-4.13 ƒÊmol/L vs.7.51 ƒÊmol/L ; p=<0.004) 
as compared to placebo. The experimental product adminis-
tration produced no relevant changes on body weight and lean 
mass as compared to the control, but the fat content was signi-
ficantly reduced (-1.26% vs. -0.19 %; p=0.042) by the botanical 
extract compared to placebo. 

Conclusions: The administration of an extract from Fraxi-
nus excelsior L. seeds in combination with a hypocaloric diet 
induced favorable effects in glucose homeostasis in overweight/
obese subjects. 

Key words: FraxiPureR, Glucose homeostasis, Fructosami-
ne, Elderly This study was financed by Naturex and the Spanish 
Centre for the Development of Industrial Technology (CDTI) 
as part of the SENIFOOD project, which belongs to the CENIT 
subvention program.
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O050
RELAPSES FROM ACUTE MALNUTRITION IN A 
COMMUNITY-BASED MANAGEMENT PROGRAM 
IN BURKINA-FASO
Y E. Somasse1, M. Dramaix1, P. Bahwere1, P. Donnen1

1Ecole de Santé Publique, Université Libre De Bruxe-
lles, Brussels, Belgium

Background and objectives: Community-based Manage-
ment of Acute Malnutrition (CMAM) is an effective strategy 
for treating Severe Acute Malnutrition (SAM) (WHZ<-3) or 
Moderate Acute Malnutrition (MAM) (WHZ<-2). However, 
post-discharge follow-up often lacks. We aimed to assess the 
relapse rate and the related factors in a CMAM program in 
Burkina-Faso in which children without medical complica-
tions and who have good appetite are treated in their village by 
community volunteers with a Ready-To-Use-Therapeutic food 
(for SAM) or Corn Soya Flour (for MAM). 

Methods: In one-stage cluster design, the retrospective 
cohort data for recovered children (WHZ>-2) who were dis-
charged from the program between January 2010 and July 2011 
were collected in 45 villages of 210 in January 2012. Children 
were asked after discharge to return to the community center 
for follow-up every three months. A questionnaire including 
sociodemographic and economic variables and information 
on household food availability (for Household Food Insecuri-
ty Access Scale) and the child’s food consumption in the last 
24 hours (qualitative recall for dietary diversity score) was ad-
ministered. A multivariate Cox model regression was used to 
identify the relapse predictors. 

Results: Of the 509 children, 14 have died and 123 were lost 
to follow-up. Children admitted with SAM were more likely to 
die after discharge. The relapse rate was 14.2 per 100 children-
years and the predictors were no oil/fat consumption in the last 
24 hours, a mid-upper arm circumference (MUAC) <125mm 
at discharge, incomplete vaccination and illiteracy of mothers. 

Conclusions: The CMAM program should avoid prematu-
re discharge (before a MUAC of at least 125 mm) to limit relap-
ses. Nutrition education for mothers should focus on the role 
of nutrients especially fat as important energy component of 
diet for children. Promoting good immunization and fighting 
against illiteracy are essential to promote child growth. 

Key words: acute malnutrition, community-based manage-
ment, relapse, related factors. 

O051
NATIONAL DIETARY SURVEY (NDS): FAMILIAL 
AGGREGATION OF DIETARY PATTERNS IN BRAZIL
F. Albernaz1, E. Yokoo1, D. Cunha2, A P. Muraro2, B. Sou-
za2, R. Sichieri2

1Institute of Community Health of Fluminense Fe-
deral University, Niterói, Rio de Janeiro, Brazil 
2Institute of Social Medicine, Rio de Janeiro State 
University, Rio de Janeiro, Brazil

Background and objectives: Over the time, new dietary 
patterns have been established and associated with aspects in-
volved in the increase of chronic non- communicable disea-
ses, such as environmental, cultural and behavioral factors, 
and not only the genetic component. The identification of the 
familial aggregation of dietary patterns is important for clari-
fying this situation yet poorly understood. The objective of this 
study wasto identify dietary patterns consumed in Brazil and 
their possible correlation among members of the same family 
(father, mother and children). 

Methods: It was used the database of the NDS, a nation-
wide survey conducted in 2008/2009, with individuals of both 
sexes and more than 10 years old of age. Dietary intakes were 
estimated based on two food records and the total 1,120 foods 
cited was classified into 27 groups, according to similarity in 
content and frequency of consumption. Dietary patterns were 
identified by using factorial analysis and the familial aggrega-
tion by their correlations. Both procedures were executed con-
sidering the complexity of the sample survey and the expan-
sion of the data, using the software SAS 9.3. 

Results: Three major dietary patterns were identified: Tra-
ditional coffee break (1): coffee, breads, cheeses and oils and 
fats; Traditional main meal (2): rice, beans and other legumes 
and meats; Fast food type meals ( 3): sandwiches, processed 
meats, soft drinks, snacks and pizzas. Highest correlations oc-
curred in Pattern 2 for all family pairs investigated. In Pattern 
3 were found inverse correlations with: mother/daughter and 
mother/son. 

Conclusion: It was found familial correlation in Pattern 
1, showing the importance of family influence on traditional 
food. However, children have an inverse relationship with 
mothers considering the Pattern 3, which suggests greater ad-
hesion of the new generation to contemporary habits, therefore 
food consumption modification in Brazil. 

Key words: dietary pattern, familial aggregation, national 
survey 
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O052
THE MEDITERRANEAN DIET IMPROVES THE LOW-
DENSITY LIPOPROTEIN PARTICLE SIZE PHENOTY-
PE IN MEN WITH METABOLIC SYNDROME
C. Richard1, P. Couture1, S. Desroches1, B. Lamarche1

1Institute of Nutrition and Functional Foods, Laval 
University, Quebec, Quebec, Canada

Background and objectives: Studies have indicated that in-
dividuals with small, dense low density lipoprotein (LDL) par-
ticles are at increased risk of cardiovascular disease. The impact 
of the Mediterranean diet (MedDiet) on various electropho-
retic characteristics of LDL particles has not been extensively 
studied to date. The objective of the study was to investigate 
the effect of the MedDiet without weight loss (-WL) and with 
weight loss (+WL) on various features of the LDL particle size 
phenotype in men with metabolic syndrome (MetS). 

Methods: The diet of 19 men with MetS (NCEP-ATP III, 
age 24-62 years) was first standardized to a typical North 
American control diet that they consumed for 5 weeks under 
isoenergetic feeding conditions (all foods and beverages provi-
ded). Subjects were then fed a MedDiet for 5 weeks also under 
isoenergetic conditions (MedDiet-WL), after which they un-
derwent a 20-week weight loss period in free-living conditions 
(average weight loss -10.2 ± 2.9% body weight, P<0.01). This 
was followed by consumption of the MedDiet (5 weeks) under 
isoenergetic conditions (MedDiet+WL). Features of the LDL 
size phenotype were determined at the end of each isoenergetic 
feeding period by polyacrylamide gradient gel electrophoresis. 

Results: MedDiet-WL led to a significant increase in LDL-
peak particle diameter (LDL-PPD, +0.7%) and in the propor-
tion of medium size LDL (LDL255-260 Å, +11.1%) and redu-
ced the proportion of small dense LDL (LDL<255 Å, -11.7%) 
vs. the control diet (all P<0.05). MedDiet+WL was associated 
with a further increase in LDL-PPD (0.2%, P<0.05) but had no 
further impact on the proportion of small dense LDL compa-
red with MedDiet-WL. 

Conclusions: Data from this controlled feeding study su-
ggest that consumption of MedDiet, even in the absence of 
weight loss, beneficially alters the atherogenic properties of 
LDL particles in high risk men with MetS.

Key words: Mediterranean diet, metabolic syndrome, 
weight loss, LDL particle size.

O053
IMPACT OF FORTIFIED FOODS DURING LAST DE-
CADE IN THE NETHERLANDS
C. Van Rossum, J. Verkaik-Kloosterma, M. Beukers, S. 
Westenbrink
National Institute For Public Health and The Envi-
ronment (RIVM), Bilthoven, The Netherlands

Background and objectives: Since 2006 the addition of vi-
tamins and minerals is regulated in the European Union. This 
regulation may affect the composition of foods and intake of 
micronutrients. 

Objective: To get insight in the impact of the addition of 
micronutrients in foods on intake in the Netherlands during 
the last decade. 

Methods: Consumption data and nutrient data from the 
Dutch National food consumption surveys among young 
adults aged 19-30 years (2003, n=750) and the general popula-
tion aged 7-69 years (2007-2010; n =3819) was used. The con-
sumption of fortified foods, the contribution of fortified foods 
to the intake of micronutrients before and after the implemen-
tation of the regulation was estimated. 

Results: Among young adults the consumption of fortified 
foods increased from 2003 to 2007-2010; the number of for-
tified foods has increased and these products were consumed 
more often. Also, the contribution of fortified foods to micro-
nutrient intake of young adults and the absolute micronutrient 
intake amount from fortified foods increased during the last 
decade. The most recent data from the general population 
shows that children were more often consumers of fortified 
products compared to adults. The main food groups enriched 
with micronutrients are spreads, dairy products and non-al-
coholic beverages. In addition, it showed that these fortified 
foods contributed most to the intake of vitamins and less to 
the intake of minerals. For vitamin D more than 35% of the 
intake was derived from fortified foods. For retinol, vitamin E, 
Vitamin B6, this was about 20-25%. 

Conclusion: Since the EU-regulation on addition of vita-
mins and minerals, the consumption of fortified foods is in-
creased in The Netherlands. These products contributed most 
to the intake of vitamins. The main food groups enriched with 
vitamins and minerals are spreads, dairy products and no-
nalcoholic beverages. 

Key words: fortified foods, trends, vitamins, minerals, food 
consumption survey 
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O054
FOOD SECURITY AND NUTRITIONAL STATUS OF 
FISHING COMMUNITIES IN THE BOLIVIAN AMA-
ZON BASIN
S. Baker French1, J. McLean1, T. Perez2, T. Green1, J. Ca-
rolsfeld3

1Faculty of Land and Food Systems, University of 
British Columbia, Vancouver, Canada 
2Faunagua Association, Cochabamba, Bolivia 
3World Fisheries Trust, Victoria, Canada

Background and objectives: The Bolivian Amazon, among 
the poorest regions in Latin America, is undergoing a ‘nutrition 
transition,’ facing both under and over nutrition. Fishing com-
munities are thought to be at particularly high risk of malnutri-
tion, despite the availability of high quality protein. However, 
household food security and nutrition status of households in 
these communities is unknown. Our objectives were to measu-
re household food security as well as maternal and child height 
and weight among urban and rural fisher communities along 
the Bolivian Amazon Basin. 

Methods: A cross-sectional survey was conducted among 
410 urban and 401 rural households in the low-water season 
(October-November). A subset of seasonally sensitive ques-
tions was repeated among 186 urban and 297 rural households 
in the high-water season (February-March). Interviewers 
collected information on demographics, dietary intake and 
food security status. Height and weight were determined for 
mothers and their youngest child under five. 

Results: Food insecurity, as measured by the Household 
Food Insecurity Access Scale, was reported by 55% of the ur-
ban households in the low-water and 38% in the high-water 
seasons, (p=0.001). Rural households reported similar food 
insecurity in both seasons (66.7% and 60.9% respectively, 
p=0.12). Similarly, urban household dietary diversity averaged 
9.2 and 8.7 on a 12 point scale in the low-water and high-water 
season (p= 0.001), respectively. In the rural population dietary 
diversity was 7.3 in the low-water and 7.1 in the high-water 
seasons, (p=0.13). Less than 10% of children and 4% of women 
were wasted or underweight. However, among urban and rural 
populations 30% and 44% of children were stunted and 56% 
and 45% of women were overweight or obese, respectively. 

Conclusions: High levels of food insecurity, childhood 
stunting and maternal overweight are present in urban and ru-
ral fishing communities of the Amazon Basin. 

Key words: Food insecurity, childhood malnutrition, die-
tary diversity.

O055
WEIGHT OF MODERNITY PART II: THE NUTRITION 
AND HEALTH IMPLICATIONS OF THE DISAPPEA-
RING AUSTRALIAN DESSERT
C. Banwell1, J. Dixon1, A. Davies1, D. Broom1

1National Centre For Epidemiology and Population 
Health, Australian National University, Canberra, 
Australia

Background and objectives: A simple, home-made sweet 
dessert, following the savoury main course, was a traditional 
part of the Australian family meal until the last few decades. 
We examine the social, economic and technological changes 
that have contributed to disappearance of dessert from the fa-
mily menu. 

Methods: This study is based upon a unique set of more 
than 111 qualitative, in-depth interviews conducted face to 
face with three generations of Australians whose lives span 
most of the 20th century and into the 21st century. 

Results: Increasingly, middle-aged and younger Australians 
eat commercially produced sweet and savoury food products at 
home and in the form of takeaway, and at restaurants and ca-
fés. Older Australians are more likely to retain their traditional 
food habits. While the dessert is now rarely part of the family 
meal, sweets, cakes and confectionary are likely to be eaten at 
any time and in any place. Some participants thought the di-
sappearance of desserts was healthy while others were not so 
sure. Meanwhile, Australian domestic sugar consumption has 
declined somewhat. 

Conclusions: The disappearance of dessert illustrates the 
complexity of untangling shifting socio-cultural food practices 
in the context of broad social change. We discuss what the di-
sappearing dessert means for Australians’ health in light of the 
rising prevalence of obesity. 

Key words: Obesity, Australian family meal, sugar.
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O056
DIETS OF MALIAN AND MOROCCAN PEOPLE LI-
VING IN THEIR HOME COUNTRIES AND IN FRAN-
CE AND ITS ASSOCIATION WITH ECONOMIC STA-
TUS
S. Fortin1, E. Landais1, N. Hibbi2, M. Lebrun3, N. Calan-
dre4, A. Derouiche2, N. Bricas3, B. Maire1

1UMR 204 Nutripass, IRD-UM2-UM1 - Institut De Re-
cherche Pour Le Développement (IRD), Montpellier, 
F-34 394, France. 
2Laboratoire de Recherche sur les Lipoprotéines, 
Faculté des Sciences Ben Msik, Casablanca, Maroc 
3UMR Moisa, CIRAD, Montpellier, France 
4UMR 8177, EHESS-CNRS, Centre Edgar Morin, Paris, 
France

Background and objectives: Little is known about changes 
due to migration both within a country (from rural to urban) 
and outside a country (from home country to host country). 
The present study focussed on dietary diversity of Malian and 
Moroccan people living in their home countries and in France 
and its association with economic status. 

Methods: Cross-sectional surveys were conducted in 2010 
among Malian and Moroccan households living in urban Ile-
de-France (IdF) and in rural and urban areas of Mali (the area 
of Kayes and Bamako respectively) and Morocco (the Souss and 
Casablanca respectively). In each area, 300 households were 
surveyed. Diet was assessed using an Individual Dietary Di-
versity Score (IDDS) based on 12 food groups consumed/24h. 
Economic characteristics were collected to classify households 
into 5 ordered groups. 

Results: The mean IDDS was 7.2 for Malians and 7.7 for 
Moroccans. Compared to urban areas, the IDDS was better in 
both rural Mali (7.7 vs. 6.4, p<0.01) and Morocco (7.8 vs. 7.3, 
p<0.01). In IdF, the mean IDDS was 7.5 for Malians and 8.2 
for Moroccans. Compared to rural Moroccans, Moroccans in 
IdF had greater IDDS (p<0.01). IDDS increased with economic 
status in rural and urban Mali (6.8 to 9.1, p<0.01 and 6.0 to 7.1, 
p<0.01, respectively) and in rural and urban Morocco (6.5 to 
9.0, p<0.01 and 6.5 to 8.3, p<0.01, respectively) but decreased 
for Malian people living in IdF (8.0 to 7.1, p=0.04). 

Conclusions: In home countries, IDDS was better in rural 
compared to urban areas. Whilst it increased with economic 
status in Mali and Morocco, it decreased for Malian people li-
ving in IdF. Dietary diversity and its association with economic 
status depend on living areas and might depend on the stage of 
the nutrition transition as well. 

Key words: Dietary diversity, economic status, home and 
host countries.

O057
UPGRADE ON THE NUTRITIONAL TRANSITION IN 
BOLIVIA
F J A. Perez-Cueto1

1Aalborg University, Meal Science and Public Health 
Nutrition Research Unit (MENU), A.C.Meyers Vænge, 
Copenhage, Denmark

Background and objectives: Latin America is a region that 
experienced the paradox of economic growth together with so-
cial instability in the past decade. This has contributed to rising 
levels of overweight and the abandonment of traditional diets. 
The objective of this study is to upgrade the evidence regarding 
the trends in overweight and obesity in women of childbearing 
age, and to describe ecologically disparities in food availability 
within the country. 

Methods: Secondary analysis of nationally representative 
Bolivian Demographic and Health Surveys (DHS) 1994, 1998, 
2003 and 2008 to upgrade overweight and obesity trends in 
women of childbearing age. Datasets have been made available 
by Measure DHS. Previous estimations of household food avai-
lability have been updated with data from the nationally repre-
sentative Household Surveys of 2005, 2008 and 2009, available 
publicly through the Bolivian National Statistic Institute. 

Results: DHS survey data revealed a steady raising trend in 
levels of overweight and obesity among women in childbearing 
age (20–45 years), reaching 50% if both combined by 2008 and 
revealing disparities. The increment in overweight levels was 
more pronounced if women were poor, uneducated or dwellers 
of rural areas. Underweight remained below 2%, although it 
is concentrated in women between 15-30y. Household Survey 
data highlighted the “within-country” disparities in food avai-
lability that could be ecologically associated to the observed 
nutritional status. Rural households systematically recorded 
lower amounts of food available. Households in lower income 
quintiles recorded higher availability for potatoes and cereals. 

Conclusion: This overview highlights that Bolivia is fur-
ther into the nutrition transition, with half of the women being 
overweight. Further, underscores the importance of including 
prevention of weight gain in future Bolivian public health 
nutrition policies, together with the promotion of traditional 
diets, mostly based on foods of plant origin. 

Key words: Bolivia, Nutrition Transition, Women, Demo-
graphic and Health Surveys.
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O058
INFLUENCE OF PROXIMATE VALUES ON VITAMIN 
A STABILITY OF NIGERIAN WHEAT FLOUR AND 
BREAD
F. Uchendu1, D. Oyewole2, T. Atinmo2

1National Open University of Nigeria, Lagos 
2University of Ibadan, Ibadan, Nigeria

Background and objectives: Nigeria embarked on a 
mandatory vitamin A fortification of wheat flour (30 IU/g or 
9.0µgRAE/g) to eradicate vitamin A deficiency (VAD). Study 
aimed at determining influence of proximate values on vitamin 
A stability in wheat flour and bread. 

Methods: Retinyl palmitate content of sixteen and four-
teen samples of commercial wheat flour and bread respectively 
were randomly selected from bakeries in four Local Govern-
ment Areas in Lagos Metropolis. Samples were analyzed at 0, 5 
days (bread) and 0, 30 days (wheat flour) respectively at room 
temperature using High Performance Liquid Chromatography. 
Proximate analysis was done using AOAC, (2005). Results were 
analyzed using SPSS 17.0. 

Results: Vitamin A stability was 0-83% (wheat flour) and 
0-68% (bread). Mean proximate values for wheat flour were 
0.88±0.18; 0.77±0.09 (ash contents) and 12.51±0.16; 13.10±0.55 
(moisture contents) at zero and 30 days storage respectively. 
Mean proximate values for bread were 1.78±0.25; 1.68±0.24 
(ash) and 24.74±2.6; 31.30±2.24 (moisture) at zero and 5 days 
storage respectively. There was an inverse relationship between 
vitamin A content of wheat flour samples and proximate values 
which was not statistically significant (F = 0.857; P = 0.447). 
However, there was a statistically significant difference between 
the ash content of flour at zero and 30 days storage (P<0.05). 
Statistical significant relationship also existed between vitamin 
A, ash and moisture contents of bread at 0 and 5 days (p<0.05). 

Conclusion: Proximate values influenced vitamin A con-
tent and stability in flour and bread. For adequate vitamin A 
stability in wheat flour, extraction rate and ash content must be 
lower than standard for normal flour. Copper content should 
be zero. Adequate total quality control must be insured.

Key words: Vitamin A, retinol, wheat flour, bread.

O059
THE DISTRIBUTION AND CONTENT OF FOUR PU-
RINES IN 600 COMMON FOOD
Y. Yang1, H. Pan1,2

1Institute of Nutrition and Food Safety, Chinese CDC 
2Department of 2 Hygiene Inspection, School of 
Public Health, Harbin Medical University, Heilon-
gjiang, China

Background and objectives: Eating habits and gout inci-
dence in large number of men it was found to be due to eating 
food rich in purines . The aim of study was to determinate the 
four purines content in a variety of food items in China. 

Methods: Near 600 food samples including animal and 
plant food selected from the supermarket China. The HPLC 
test method were optimized and used to determine the con-
tent of purines include adenine, guanine, hypoxanthine, and 
xanthine in common foods and cooking food . 

Results: The content of purine varied significantly among 
different kinds of food. Totally shrimps is the highest food con-
taining purines; the purine content in visceral organs was 2.5 
times higher than inmeats, liver: 2752 mg/kg; duck liver: 4150 
mg/kg, similar with Mussel meat. The main componentaregua-
nine and adenine in livers, hypoxanthine is higher in meats. 
The content of purine in dried fungi and dried legumes and 
legumes products were higher than other plant foods, The con-
tent of purine in vegetables and vegetables products and fruit 
and fruit products was low. 

Conclusions: As a whole, the content of purines was in the 
shrimps > livers > meats > dried fungi and algae > dried legu-
mes and legumes products > nuts and seeds > fresh fungi and 
algae > cereals and cereals products > vegetables and vegeta-
bles products > fruit and fruit products > tubers, starches and 
products. 

Key words: Purine content and components ; animal and 
plant foods ; HPLC.
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O060
NUTRITIONAL AND TOXICOLOGICAL ANALYSES 
OF LEAVES AND FRUITS OF SOLANUM MACRO-
CARPON LINN (SOLANACEAE) IN COTONOU (BE-
NIN)
V. Dougnon1,2, H. Bankolé2, J. Dougnon2, J. Klotoé2, P. 
Edorh1, F. Loko2, M. Boko1

1Polytechnic School of Abomey-Calavi, Research La-
boratory in Applied Biology, University of Abomey-
Calavi, Cotonou, Benin 
2Interfaculty Center of Formation and Research in 
Environment for the Sustainable Development, La-
boratory of Toxicology and Environmental Health, 
University of Abomey-Calavi (UAC), Cotonou, Benin

Background and objectives: Vegetables are very important 
sources of protein and minerals. Despite the large number of 
studies carried out on various vegetables and vegetable crops, 
very few have scientifically explored the usefulness of S. macro-
carpon. This study identified the main groups of chemicals and 
mineral elements. It has also identified some toxic elements 
contained in this vegetable. 

Methods: Cytotoxicity shrimp larvae test has been done on 
S. macrocarpon. Phytochemical screening was carried out on 
the leaves. Some mineral elements were determined by Ato-
mic Absorption Spectrophotometry (sodium, potassium, cal-
cium, magnesium) while protein, phosphorous, iron, copper, 
zinc and toxic metals (lead, cadmium) were determined by 
Molecular Absorption Spectrophotometry. Fat, ash, moisture 
and vitamins were sought. After hatching shrimp larvae for 48 
hours, they were brought into contact with aqueous dilutions 
of the leaves as well as fruit. The variation in larval mortality as 
a function of concentration has been translated by a curve and 
semi-lethal concentrations were determined. 

Results: The study showed that the leaves of S. macrocar-
pon were very nutritious. The high protein content of the leaves 
suggests an interesting nutritive property. The presence of che-
mical groups and toxic elements (lead, cadmium) in S. ma-
crocarpon require that the consumption of vegetables should 
be as varied as possible. Vitamins C, A and K1 were found in 
this vegetable very rich in water while vitamin E has not been 
detected. S. macrocarpon also contains lipids at various levels. 
In addition, the values of the half-lethal concentration were all 
greater than the upper limit of toxicity. 

Conclusions: This vegetable can therefore be used both in 
traditional medicine and nutrition without immediate or me-
dium-term major risks. 

Key words: Cytotoxicity, vegetables, nutrients.

O061
AN EVALUATION OF THE HEALTH AND ECONO-
MIC IMPACT OF THE CURRENT NATIONAL POLICY 
TO ELIMINATE TRANS FAT ACIDS (TFA) IN ARGEN-
TINA
A. Rubinstein1, N. Elorriaga1, U. Garay1, R. Poggio1, J. 
Caporale1, D. Mozaffarian2, A. Pichon Riviere1

1CESCAS, Institute For Clinical Effectiveness and 
Health Policy, Boston, USA 
2Departament of Nutrition, Harvard School of Pu-
blic Health, Boston, USA

Backgrund and objectives: On per-calorie basis, TFA in-
crease risk of coronary heart disease (CHD) more than any 
other macronutrient. Argentina has initiated a national poli-
cy to reduce TFA through voluntary agreements with industry 
(2001), mandatory labeling (2006) and elimination of indus-
trialized TFA by 2014. We aimed to evaluate the impact of this 
policy on the reduction of CHD events, DALYs and costs. 

Methods: A review of dietary trials/local studies, and con-
sultations with experts/ industry were performed to estimate 
baseline consumption in 2000 (2%E ) and replacements used 
from 2001-2012, where TFA were substituted mainly by high-
oleic sunflower oil and beef tally. We built an epidemiological 
simulation model calculating two scenarios: 1) estimating the 
effects of isocaloric replacement of TFA on the change of total 
and HDL cholesterol ratio Δ TC/HDL) by using alternatives 
to partially hydrogenated oils; 2) accounting for pleiotrophic 
effects of TFA reported in prospective studies. We used Fra-
mingham risk equations to generate the expected pattern of 
first CHD events according to person’s age-sex-risk factors dis-
tributions (including ΔTC/HDL) on an Argentine population-
based sample. We estimated CHD risk before (2000) and after 
full policy implementation (2015), weighting by age-sex-CHD 
risk factor prevalence, and calibrated our I; of CHD risk to the 
risk reported by national statistics. 

Results: From 2001-2015, based on changes in TC/HDL, 
2,802 deaths and 24,708 non-fatal CHD events, and 145,715 
DALYs will have been averted, and USD 106,762,155 saved. If 
we include the effects reported in prospective studies, almost 
10% of CHD events would have been averted. Thus, given the 
approximated 200,000 annual CHD events in Argentina, near-
elimination of industrial TFA might avoid between 2% to 10% 
of CHD events each year. 

Conclusions: These results will help inform evidence-based 
policies in Argentina and other developing countries on the 
huge impact of nutritional interventions. 

Key words: TFA,CHD,health-policy.
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O062
LEAF PROTEIN CONCENTRATES FROM INDIGE-
NOUS PLANTS FOR IMPROVING NUTRITIONAL 
QUALITY OF LOCAL FOODS IN THE GARHWAL HI-
MALAYAS, INDIA
A. Dutta1, C. Dev1, B. Khanduri1, S. Sachan1

1G.B.Pant University of Agriculture & Technology , 
Teheri Garhwal, India

Background and objectives: Many of nutritious plants 
in the Garhwal Himalayas, India are destroyed by farmers to 
keep their land free from unwanted foliage. These may be used 
to develop protein and mineral concentrates for nutritional 
improvement of the local population. The objectives were:I.
dentify indigenous plants for protein extraction.2.Standardize 
protein extraction techniques.3.Develop fortified foods from 
protein concentrates 

Methods: Selection of Study Area was done through purpo-
sive sampling technique.Data was collected using standardized 
survey schedule. Nutritional analysis was done through Proxi-
mate analysis andassessment of toxicants was also done. Pro-
tein extraction was done by the method given by A.E. Ghaly 
et al. in American Journal of Applied Sciences 7 (3): 331-342, 
2010.Value added products using traditional recipes were de-
veloped. Sensory evaluation of developed products was done 
to ascertain the feasibility of protein extracts for food fortifi-
cation. 

Results: 152 families in 22 villages were studied to iden-
tify indigenous wild plants known for their nutritional pro-
perties.6 most popular used plants Rumex dentatus, Murraya 
koenigii, Bahunia variegata, Chenopodium, Urtica dioica, and 
Amaranthus caudatus were shortlisted for analysis. Nutritio-
nal estimation of plants revealed that Chenopodiumhad the 
highest protein content(19.215%). Rumex dentatus had oxalic 
acid content of 0.2025 as well as a 50% increased protein con-
centration in the extracted protein concentrate. Different ratios 
of protein concentrates of Rumex dentatus and Urtica dioica 
were incorporated as an ingredient in a popular local snack 
called “mathri”. Sensory evaluation of the snack revealed that 
“mathri”with 10% Urtica dioica protein concentrate had higher 
acceptability than “mathri”with 20% content. The response was 
similar for Rumex dentatus. Between the 2 protein sources the 
former had a better acceptance.

Conclusions:Based on the protein content it may be con-
cluded that Chenopodium leaf protein concentrate has better 
potential for utilization as an enriching component of the local 
diet in the Himalayas. 

Key words: Protein Concentrates, Indigenous plants, Hi-
malayas, Chenopodium 

O063
EVALUATION OF MACRO AND MICRO NUTRIENT 
COMPOSITION ON SOME PROCESSED LESSER 
KNOWN GREEN LEAFY VEGETABLES IN SOUTH 
EAST NIGERIA
O. Grace Taiwo Olawale1, O. Olawale2, N. Joy Ugo1, U. 
Rose kelechi1

1University of Nigeria Nsukka, Nigeria 
2Department of Biochemistry, Federal University 
Wukari, Taraba State, Nigeria

Background and objectives: Lesser known vegetables 
(LKVS) that have high nutritional and medicinal values are 
in most cases reported not to be in regular utilization and 
consumption because they are going extinct. Our objective 
is to evaluate macro and micro nutrient compostion of some 
processed LKVS (Vitex doniana, Pteracarpus santalinoides, 
Myranthus arboreus, Ficus capensis, Ficus thonningli and Mu-
cuna pruriens). 

Methods: The sampled leaves were separated into three 
equal parts; one part was shade dried and milled, second part 
was cooked for five minutes and the third was blended raw. 
The macro and micro nutrient composition were analysed che-
mically in triplicates by standard methods of AOAC. The data 
collected were subjected to statistical ananlysis and means were 
compared using the analysis of variance (ANOVA) and FLSD 
at 0.05% level of probability. 

Results:The results macro and micro nutrient content 
showed that M. pruriens had (17.42%) protein and crude fi-
bre (10.82%); P. santalinoides (15.09%) protein and crude fi-
bre (14.73%); V. doniana had (13.85%) protein and crude fibre 
(7.67%). Vitamin C, A, and calcium content of F.capensis were 
(6.25 mg, 42.92 mg and 158.58 mg/100 g) respectively while F. 
thonningli had highest vitamin C (59.69 mg/100 g). Generally, 
shade drying increased significantly (P<0.05) some of the ma-
cro and micro nutrient such as protein, crude fibre, ash, iron 
and calcium. 

Conclusion: We recommend the consumption of these ve-
getables because of their high nutrient composition 

Key words: Macro and micro nutrient evaluation, proces-
sing, green leafy vegetables
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O064
THE HIGHER THE INTAKE OF PROCESSED AND UL-
TRA-PROCESSED FOOD PRODUCTS, THE LOWER 
THE AMOUNT OF FRUITS IN THE BRAZILIAN DIET
A P. Martins1, D. Canella1, M L. Louzada1, L. Baraldi1, 
R. Levy1,2, R. Claro1,3, J C. Moubarac1, G. Cannon1, C A. 
Monteiro1

1Núcleo De Pesquisas Epidemiológicas Em Nutrição 
E Saúde - NUPENS/USP, Brazil 
2Departamento de Medicina Preventiva da Faculda-
de de Medicina da Universidade de São Paulo 
3Departamento de Nutrição da Escola de Enferma-
gem da Universidade Federal de Minas Gerais

Background and objectives: Processed food products are 
manufactured by adding substances such as salt, sugar, or oil to 
whole foods. Ultra-processed products are formulated mostly 
or entirely from industrial ingredients, and typically contain 
little or no whole foods. These products are unhealthy. They 
have an unbalanced nutrient profile, they are liable to be over-
consumed, and they tend to displace fresh and minimally pro-
cessed foods. The objective of this study was to evaluate the 
association between consumption of processed and ultra-pro-
cessed products and the consumption of fruits, in Brazil. 

Methods: Data analyzed were from a national representati-
ve sample of 34,003 Brazilians aged >10 studied in 2008-2009. 
Dietary data were obtained through two 24-hour food records. 
For this study, foodstuffs were classified into three groups: pro-
cessed or ultra-processed products; fresh fruits; and all other 
food items. We estimated the amount (in grams) and the die-
tary share (% of total calories) of fruits according to quintiles 
of the dietary share of processed and ultra-processed products. 
The association between consumption of processed or ultra-
processed products and consumption of fruits was tested by 
linear regression, controlling for income. 

Results:The dietary energy share of processed and ultra-
processed products averaged 30.5%. This ranged from 5.4% 
of total dietary energy in the lowest quintile, to 60.1% in the 
highest quintile. The share of fruits averaged 3.0%. This decrea-
sed across the quintiles of the share of processed and ultra-pro-
cessed products, from 3.4% to 2.7%. This inverse association 
increased after control for income. Income-adjusted intake of 
fruits among people in the lowest quintile of processed and 
ultra-processed products consumption was 14 g higher than 
the intake in the highest quintile (p<0.05). 

Conclusions: The higher the intake of processed and ultra-
processed food and drink products, the lower the amount of 
fruits in the Brazilian diet. 

Key words: food processing, fruits, Brazil 

O065
STUNTING AMONG CHILDREN UNDER TWO 
IN RURAL NEPAL: THE ROLE OF WOMEN’S EM-
POWERMENT IN AGRICULURE
Kenda Cunningham1, Elaine Ferguson1, Ricar-
do Uauy1,2, Purnima Menon3, George Ploubidis1, 
Suneetha Kadiyala3, Marie Ruel3, Bhavani Shankar4

1Department of Population Health, London School 
of Hygiene and Tropical Medicine, London, UK  
2Institute of Food Nutrition and Food Technology 
(INTA), Santiago, Chile 
3Poverty Health and Nutrition Division, Internatio-
nal Food Policy Research Institute, Delhi, India  
4Center for Development, Environment, and Pover-
ty, School of Oriental and African Studies, London, 
UK

Background and objective: Undernutrition among Nepa-
li children (<5y) is high; 41% stunted, 29% underweight, and 
11% wasted. Women’s disempowerment is hypothesized to 
contribute to persistent child malnutrition in South Asia, since 
women are primary caregivers. This study investigates the con-
tribution of women’s empowerment in agriculture to undernu-
trition among children (<2y) in rural Nepal. 

Methods: We conducted a cross-sectional survey of 1,787 
rural households with children (<2y) in 16 districts of Nepal. 
Multivariate regression analyses were used to test associations 
of child (<2y) undernutrition and women’s empowerment in 
agriculture including decision-making regarding household 
food production, access to resources, control of income, com-
munity leadership, and time devoted to work and leisure acti-
vities. Regression models were used to adjust for district-level 
clustering and control for child, maternal, and household cha-
racteristics. 

Results: Women’s empowerment in agriculture is positively 
associated with HAZ (β=0.41, P=0.001, R2=0.33) and WAZ 
(β=0.32, P=0.040, R2=0.20), but not WHZ, even after contro-
lling for child age and sex; maternal age, height, and educa-
tion; and household socio-economic status and total number 
of children under five. Four domains of women’s empower-
ment in agriculture explain most of the statistically significant 
association with HAZ: access to and decision-making on cre-
dit (β=0.26, P=0.003), control of income (β=0.24, P=0.001), 
confidence speaking in public (β=0.30, P=0.002), and time 
for leisure activities (β=0.36, P=0.001). For WAZ, access to 
and decision-making on credit (β=0.21, P=0.028), control of 
income (β=0.18, P=0.024) and autonomy in production de-
cisions (β=0.20, P=0.045) are statistically significant, whereas 
time for leisure activities is only marginally significant (β=0.26, 
P=0.077). 

Conclusion: Women’s lack of empowerment contributes to 
low child HAZ and WAZ in rural Nepal. Programs and policies 
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prioritizing women’s empowerment within agricultural house-
holds are required to address undernutrition, particularly du-
ring the most vulnerable period of the first two years of life. 

Key words: Under-nutrition, South Asia, women’s em-
powerment.

O066
TOTAL ENERGY AND SATURATED FAT INTAKE MO-
DULATE THE ASSOCIATION BETWEEN AN OBESI-
TY GENETIC RISK SCORE AND BMI
P. Casas Agustench1,2, D. Arnett3, C. Smith1, C. Lai1, L. 
Parnell1, I. Borecki4, Y. Lee1, J. Ordovás
1Nutrition and Genomic Laboratory, Jean Mayer 
United States Department of Agriculture Human 
Nutrition Research Center on Aging at Tufts Univer-
sity, Boston, USA 
2Instituto Madrileño de Estudios Avanzados (IM-
DEA) Alimentacion, CEI UAM+CSIC, Madrid, Spain 
3Department of Epidemiology, School of Public 
Health, and Clinical Nutrition Research Center, Uni-
versity of Alabama at Birmingham, USA 
4Division of Statistical Genomics in the Center for 
Genome Sciences, Washington University School of 
Medicine, Sant Louis, USA 
5Department of Cardiovascular Epidemiology and 
Population Genetics, Centro Nacional de Investiga-
ciones Cardiovasculares (CNIC), Madrid, Spain

Background and objectives: Combining multiple genetic 
variants related to obesity into a global genetic risk score (GRS) 
might improve identification of individuals at risk of develo-
ping obesity. Moreover, characterizing gene-diet interactions is 
a research challenge aimed at investigating dietary recommen-
dations for individuals with higher predisposition to obesity. 
The aim was to analyze the association between obesity GRS 
and BMI in a US population, with focus on gene-diet interac-
tions with total and saturated fat intake.

Methods: A cross-sectional study including 783 parti-
cipants from the Genetics of Lipid lowering Drugs and Diet 
Network study. A weighted GRS was calculated based on 11 
obesity-associated variants. Biochemical measurements were 
made by using standard procedures. Dietary intakes were esti-
mated with a validated questionnaire.

Results: Interactions were observed between total energy 
and fat intake and the obesity GRS for BMI (P for interac-
tion=0.021 and 0.004, respectively for continuously evaluated 
dietary and GRS variables). We also identified an interaction 
between saturated fat intake and GRS evaluated continuously 

for BMI (P for interaction=0.004). Finally, we obtained similar 
results when the GRS was evaluated dichotomously according 
to low and high values (P for interaction=0.034 for categori-
cal GRS). In subjects with high GRS, saturated fat intake was 
associated with greater BMI (β=0.0861 kg/m2; 95% CI: 0.0109 
to 0.1612; P=0.025) but in those with low GRS, saturated fat 
intake was not associated with BMI (β=0.0130 kg/m2; 95% CI: 
-0.0463 to 0.0723; P=0.668).

Conclusion: Total energy and saturated fat intake interact 
with an obesity GRS in determining BMI in a US population.

Key words: BMI, genetic risk score, saturated fat 

O067
OBESITY IN ADOLESCENTS FROM SOUTH OF EU-
ROPE VERSUS CENTER-NORTH OF EUROPE: ROLE 
OF PHYSICAL ACTIVITY, DIET AND GENETICS
F B. Ortega1

1University of Granada, Granada, Spain

Background and objectives: Coordinated European pro-
jects using standardized methodology can identify health in-
equalities across Europe. The HELENA study, involving ado-
lescents from 10 European cities provides a unique opportunity 
to address this issue. We aimed to: 1) compare overweight/obe-
sity prevalence and adiposity levels in adolescents from South 
versus Center-North of Europe; 2) explore whether physical 
activity (PA), diet or selected genetic factors explained these 
differences.

Methods: The HELENA study comprised 3528 adolescents 
from South (4-cities) and Center-North (6-cities) of Europe. 
Fitness (strength, speed-agility and cardiorespiratory fitness), 
total and central fatness (anthropometry and bioelectrical im-
pedance analysis (BIA)) and cardiometabolic risk (z-scores 
including fitness, fatness, lipids, insulin resistance and blood 
pressure markers) were assessed. The analyses were adjusted 
for socioeconomic factors, objectively measured PA (accele-
rometry), total energy intake and diet quality, and genetic va-
riants of the FTO rs9939609 polymorphism.

Results: The prevalence of overweight/obesity was higher 
in adolescents from South compared to Center-North of Eu-
rope, i.e. 31% versus 21%, Odds Ratio=1.7, 95% Confidence 
Interval=1.42-2.05. Likewise, adolescents from South of Euro-
pe had higher levels of total and central fatness, as indicated by 
body mass index, fat mass and waist circumference, compa-
red to adolescents from Center-North of Europe, all P<0.001. 
Differences in total and central fatness were not explained by 
PA, nor energy intake, diet quality or FTO rs9939609 polymor-
phism.

Conclusions: Adolescents from South of Europe are fatter 
than those from Center-North of Europe, yet the causes for 
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these geographical differences remain. The inclusion of diffe-
rent markers of total and central fatness measured by different 
methods, the objective assessment of PA, the inclusion of die-
tary and genetics variables, and the thorough standardization 
of the measurements and timeframe for data collection, make 
of this study one of the most comprehensive examinations 
about health inequalities in adolescence across Europe.

Key words: fatness, obesity, body fat distribution, adoles-
cence 

O068
RIBOFLAVIN LOWERS BLOOD-PRESSURE IN 
HYPERTENSIVE’S WITH THE MTHFR 677TT GENO-
TYPE
M. Ward1, C. Wilson1, J. Strain1, J. Scott2, T. Trouton3, B. 
Hoeft4, P. Weber4, L. McAnena1, G. Horigan1, H. McNul-
ty1

1Northern Ireland Centre for Food and Health, Uni-
versity of Ulster, Coleraine, Northern Ireland, UK 
2School of Biochemistry and Immunology, Trinity 
College Dublin, Dublin, Ireland 
3Cardiac Unit, Antrim Area Hospital, Antrim, Nor-
thern Ireland, UK 
4DSM Nutritional Products ltd., Kaiseraugst, Switzer-
land

Background and objectives: Intervention with ribofla-
vin has been shown to produce a genotype-specific lowering 
of blood pressure (BP) in premature cardiovascular disease 
(CVD) patients homozygous for the 677C>T polymorphism 
(TT genotype) in the gene encoding the enzyme methylene-
tetrahydrofolate reductase (MTHFR)1. Whether this effect is 
confined to high risk CVD patients is unknown. The aim of this 
randomized trial, therefore, was to investigate the responsive-
ness of BP to riboflavin in hypertensive individuals with the TT 
genotype but without overt CVD.

Methods: From an available sample of 1427 hypertensive 
patients, 157 with the MTHFR 677TT genotype were identi-
fied, 91 of whom agreed to participate in the trial. Participants 
were stratified by systolic BP and randomized to receive place-
bo or riboflavin (1.6mg/d) for 16 weeks.

Results: A significant improvement in the biomarker status 
of riboflavin was observed in response to intervention. Corres-
pondingly, despite being prescribed multiple classes of antihy-
pertensive drugs, a significant decrease from 141.8 mmHg ± 
19.4 mmHg to 137.1 mmHg ± 19.8mmHg in systolic BP was 
achieved (P=0.031), with no significant change in diastolic BP.

Conclusion: In conclusion, these results show that ribo-
flavin supplementation targeted at hypertensive individuals 
with the MTHFR 677TT genotype can significantly lower BP 

compared to treatment with antihypertensive drugs alone, and 
indicate the potential for a personalized approach to the ma-
nagement of hypertension in this genetically at-risk group. 1. 
Horigan G, McNulty H, Ward M et al. (2010) J Hypertens 28, 
478-486.

Key words: Hypertension, MTHFR, riboflavin 

O069
CHRONO-NUTRITION: MOLECULAR MECHANISM 
OF DISRUPTION OF LIVER CLOCK BY IRREGULAR 
FEEDING
I. Oda, Y. Kataoka, S. Kobayashi, D. Yamajuku
Laboratory of Nutritional Biochemistry, Nagoya 
University, Japan

Background and objectives: Circadian rhythms in peri-
pheral tissues are controlled strongly by feeding, including 
the liver. We have demonstrated that suppression of feeding 
timing (irregular feeding) shows hypercholesterolemia in rats 
even if rats eat the same amount of same diet (1). In addition, 
the feeding has been revealed to synchronize the liver clock 
via insulin (2). In the present study, in order to examine how 
suppression of feeding timing act on core clock genes in the 
liver, we measured clock gene expression at mRNA level and at 
transcription level.

Methods: Male Wistar rats were challenged by an irregu-
lar feeding regimen. Results and discussion: Serum choleste-
rol level was increased in the irregular feeding group, and the 
peak of CYP7A1 gene expression advanced. The peak of DBP 
gene expression also advanced. However, apparent advance of 
DBP transcription was not observed, although it was advan-
ced. Therefore, phase advance of DBP mRNA level was mainly 
due to the stability of the mRNA by irregular feeding. On the 
other hand, Dec1 became bimodal and Dec2 rhythm was lost 
at mRNA and transcription levels. Amplitude of Clock, Per1,2 
and Cry1 rhythms was smaller at mRNA and transcription le-
vels. There was no effect on Rev-erbα,β, RORα and Bmal1.

Conclusions: From the above results, the irregular feeding 
disrupt Dec1,2 rhythm and reduced the amplitude of the core 
clock gene loop, then leading to phase advance of DBP and 
CYP7A1. Irregular feeding broke hepatic circadian rhythm of 
clock genes at a transcription level, causing abnormalities of 
lipid metabolism. 1) Yamajuku, D. et al., Circulation Res. 105, 
545-548 (2009) 2) Yamajuku, D. et al., Scientific Rep. 2, 439; 
DOI:10.1038/srep00439 (2012)

Key words: feeding timing, liver clock, clock gene, circa-
dian rhythm 
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O070
DIETARY LOW PROTEIN COMBINED WITH HIGH 
FAT INDUCES ABDOMINAL FAT ACCUMULATION 
IN RATS
L. Otani1, T. Mori1, A. Koyama1, K. Saito1, S-I. Takahashi2, 
H. Kato1

1Food for Life, Organization for Interdisciplinary 
Research Projects, The University of Tokyo, Japan 
2Animal Sciences, Graduate School of Agricultural 
and Life Sciences, The University of Tokyo, Japan

Background and objectives: Although dietary protein res-
triction is well known to have a strong impact on body com-
position and energy balance, the mechanism underlying the 
alteration of glucose and lipid metabolism by protein nutrition 
remains to be elucidated. It was reported that dietary supple-
mentation with arginine also affects lipid metabolism. Here 
we examined in mature rats the effects of protein restriction 
combined with high fat and arginine supplementation on body 
fat deposition. Then the hepatic gene expression profiles were 
compared focusing mainly on the regulation of glucose and li-
pid metabolism.

Methods:Male Wistar rats were divided into 5 groups, nor-
mal protein group (15P: 15% protein, 12.5% kcal fat), normal 
protein-high fat group (15P-HF: 35% kcal fat), low protein 
group (5P: 5% protein, 12.5% kcal fat), low protein-high fat 
diet group (5P-HF), and low protein-high fat with 2% argini-
ne diet group (5P-HFA). Total RNA was extracted from the li-
ver and subjected to DNA microarray analysis. 5P-HF group 
showed increased abdominal fat weight and increased ectopic 
lipid content (liver and muscle) as compared with rats of 15P 
or 5P group. These effects were alleviated by arginine supple-
mentation (5P-HFA). No difference was observed in abdomi-
nal fat weight and ectopic lipid content between 15P-HF and 
15P group. Hierarchical clustering analysis of DNA microarray 
data demonstrated clear separation of low protein diet groups 
(5P, 5P-HF, 5P-HFA) and normal protein diet groups (15P, 
15P-HF). In addition, low protein-high fat diet groups showed 
higher expression of genes related to glycolysis and fatty acid 
synthesis, which remain unchanged or even decreased in 15P-
HF.

Conclusions:Feeding low protein diets may accelerate de 
novo synthesis of fatty acid through up-regulation of related 
genes, leading to accumulation of visceral and ectopic fat.

Acknowledgements:This work was supported by the Pro-
gram for Promotion of Basic and Applied Researches for Inno-
vations in Bio-oriented Industry.

Key words: low-protein diet, high-fat diet, obesity, insulin 
sensitivity 
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THE ANTI-PROLIFERATIVE EFFECT OF BOWMAN-
BIRK INHIBITORS ON HT29 COLON CANCER CELLS 
IS ASSOCIATED WITH THE INHIBITION OF SERINE 
PROTEASES
A. Clemente1, M Carmen. Marin-Manzano1, M Carmen. 
Arques1, C. Domoney2

1Department of Physiology and Biochemistry of 
Animal Nutrition, Estacion Experimental Del Zaidin 
(CSIC), Granada, Spain 
2Department of Metabolic Biology, John Innes Cen-
tre, Norwich, UK

Background and objectives: Bowman-Birk inhibitors 
(BBI) from legumes are naturally-occurring plant protease 
inhibitors which inhibit specifically serine (predominantly 
trypsin- and chymotrypsin-like) proteases. BBI can survive 
both acidic conditions and the action of proteolytic enzymes 
within the stomach and small intestine, permitting physiologi-
cally relevant amounts to reach the large intestine where they 
may exert anti-carcinogenic and anti-inflammatory properties. 
Recent studies have demonstrated a significant concentration- 
and time-dependent decrease in the growth of HT29 human 
colon adenocarcinoma cells in vitro, following treatment with 
BBI from several legume sources, including soybean, pea and 
lentil. In this study, we have investigated the relationship bet-
ween the anti-proliferative properties of TI1, a major isoinhi-
bitor from pea seeds, on colon cancer cells and the inhibition 
of serine proteases.

Methods: Using HT29 colon cancer cells, we have compa-
red the effect on cell growth of variant TI1 proteins, heterolo-
gously expressed in Pichia pastoris. The study included a mu-
tant protein, engineered to have an amino acid substitution at 
the P1 position of each inhibitory domain.

Results: The active TI1 protein inhibited both trypsin and 
chymotrypsin, with Ki values at nanomolar concentrations, 
whereas the mutant protein was inactive against both serine 
proteases. The proliferation of HT29 colon cancer cells was 
significantly affected by active TI1 in a dose-dependent man-
ner (IC50 = 31±7 µM); in contrast, the mutant protein did not 
show any significant suppressive effect on cell growth. Neither 
protein affected the growth of control non-malignant colonic 
fibroblastic CCD-18Co cells.

Conclusions: Cellular serine proteases should be conside-
red as BBI targets in further investigations of their chemopre-
ventive properties during early stage colorectal carcinogenesis.

Key words: Bowman-Birk inhibitors, cell proliferation, co-
lorectal cancer cells, protease inhibition, serine proteases 
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O072
ALDOSE REDUCTASE (AR) ACTIVITY IN RBCS & AR 
ACTIVITY AND EXPRESSION IN TUMORS OF HU-
MAN CANCER SUBJECTS
U. Putcha1, B. Reddy2, A. Katla1, S. Krishnakumar1, N. 
Duvvuru3, V. Guduru4, C. Simhadri5, S. Mukta6, K. Neela-
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1Division of Pathology,National Institute of 
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Background and objectives: Cancer is one of the leading 
causes of human morbidity and mortality around the world. 
The Aldo-keto-reductase (AKR) family has 140 proteins inclu-
ding Aldose reductase (AR or AKR1B1) and AR like proteins 
(AKR1B10). AR is the rate-limiting polyol pathway enzyme 
that converts glucose into sorbitol and involved in secondary 
complications of diabetes. It is also upregulated in many cancer 
cells and is thought to be involved in resistance to chemothe-
rapeutic drugs. To study A) Specific activity of AR in RBCs.(B) 
Specific activity and expression of AR and AKR1B10 in tumor 
and non-tumor areas.

Methods: Whole blood samples were collected from 127 
cancer patients and 60 Controls. Fresh post-surgical tumor tis-
sues (127) were from stomach (28), colon (21), rectum (14), 
ovary(18), cervix (11), oral (19) and thyroid (16). AR and 
AKR1B10 were studied by immunoblotting [for expression] 
and enzyme activity studies. Histopathology evaluation for ty-
ping and grading of tumors was done. Statistical analysis was 
done using Mann-Whitney U- test.

Results: Specific activity of AR in RBCs of patients was 
significantly increased compared to Controls and in all three 
grades of tumors. Specific activity and expression of AR and 
AKR1B10 levels were increased in tumors compared to non- 
tumor samples of stomach, cervix, ovary, oral and thyroid sam-
ples.

Conclusions: Our study indicates for the first time, pre-
sumably, that increased AR activity levels in RBCs correlated 
with increased levels in tumors and may be useful as an indi-
cator to denote a malignant process underway (stomach, cer-
vix, ovary, oral and thyroid), which could alert the individual 
to seek medical opinion and extensive screening for detecting 
possible malignancy at an early stage and improve quality of 
life in such subjects. Also, AR is not increased in all tumors.

Key words: Aldosereductase, activity, expression, RBC , tu-
mor. 
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INFLUENCE OF DIET ON COLONIC FERMENTA-
TION AND ENDOGENOUS FORMATION OF N-NI-
TROSO COMPOUNDS
S W. Gratz1, A J. Richardson2, C. Fyfe2, A M. Johnstone2, 
G. Holtrop2
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UK 
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of Aberdeen, UK

Background and objectives: High-protein, low carbohy-
drate diets are popular weight loss regimes. Nonetheless, nega-
tive effects on gut health might be expected if less carbohydrate 
and more protein reach the large intestine, due to shifts in short 
chain fatty acid (SCFA) patterns and the formation of protein 
degradation products, including potentially carcinogenic N-
nitroso compounds (NOC). Diet is the main driver for endo-
genous N-nitrosation with red meat being the most important 
factor, while nitrate and vitamin C also contribute. Previous 
studies have focused on single dietary components, but to date 
no study has investigated the combined effect of various die-
tary components. The aim of the current study was to assess the 
impact of various dietary components on endogenous forma-
tion of NOC and faecal SCFA.

Methods: We conducted three studies in obese men com-
paring body weight maintenance diets and different high pro-
tein weight loss diets. Dietary intakes were estimated from 
food diaries and correlated with faecal fermentation products 
and NOC. We studied the effect of protein components (total 
protein, total meat, red and white meat), carbohydrate compo-
nents (total carbohydrates, digestible and non-digestible car-
bohydrates), and vitamin C and nitrate on NOC.

Results: We observed that shifts in the dietary carbohydra-
te/protein ratio resulted in alterations in faecal SCFA patterns. 
Furthermore, using random effects multiple linear regression, 
we confirmed red meat as the strongest contributor to endo-
genous NOC formation, but nitrate, vitamin C, non-starch 
polysaccharides and total energy also played a significant role.
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Conclusions: We have identified the contributions of va-
rious dietary components to endogenous NOC formation and 
formulated a prediction model for NOC formation in obese 
men, based on their dietary intakes. This model could improve 
the estimation of endogenous NOC formation in epidemiolo-
gical studies into diet and cancer, which is currently based on 
red meat intake only.

Key words: N-nitroso compounds, diet, faeces, fermenta-
tion 
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MATERNAL OBESITY, PRE-PREGNANCY AND GES-
TATIONAL DIABETES AND IMPACT ON BIRTH SIZE 
OF OFFSPRING, AUSTRALIA
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Background and objectives: Maternal obesity and diabetes 
(DM) are established risk factors for fetal overgrowth. Less is 
known about the extent birthweight (BW) and other indicators 
are affected by different grades of maternal obesity. We exami-
ned the maternal obesity-birth size association according to 
obesity levels, and investigated whether BMI modified the pre-
pregnancy DM-birth size relationship.

Methods: Retrospective cohort study of 71,510 women 
with singleton pregnancies, available pre-pregnancy BMI(kg/
m2) and offspring BW(g), who gave birth in a tertiary referral 
maternity hospital, Brisbane (01/1998-12/2009). Anthropome-
tric birth measures included BW, birth length (cm), and pon-
deral index (PI, g/cm3), small (<10th centile) and large (>90th 
centile) for gestational age (SGA, LGA), and macrosomia 
(BW≥4000g). We used multivariate logistic regression models 
to derive odds ratios (ORs) for the association of maternal BMI 
with birth size, based on five BMI categories (18.5-25, referen-
ce; 25-30; 30-35; 35-40; ≥40), and for BMI≥;40 vs. BMI 30-40, 
adjusted for selected perinatal/maternal factors.

Results: Of all mothers (mean age 30.5y), 22% were 
overweight (BMI 25-30), 13% obese (BMI>30). Mean BW, PI, 
and %LGA and macrosomic newborns, increased significantly 
across maternal overweight/obese categories, compared to 
mothers with normal weight. Among obese mothers the risk 
of a macrosomic birth or high PI (>90th centile) at birth was 
approximately 2.5-fold or 1.5-fold higher, respectively, than in 
reference mothers. The likelihood of high BW offspring was 
not significantly greater among mothers with BMI>40 compa-

red to those with reference BMI 30-40 (adj. OR=1.14, 95%CI 
0.96-1.35), neither was the risk of high PI, or LGA. After ad-
justment for BMI, pre-pregnancy DM, remained a significant 
risk factor for macrosomia, high PI and LGA; gestational DM 
was a risk for LGA only.

Conclusions: Higher maternal BMI is strongly related to 
fetal size while risk differences between morbidly obese and 
obese women remain small.

Key words: maternal BMI, birthweight, macrosomia 
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LOW OMEGA-3 INDEX IN PREGNANCY IS A POS-
SIBLE BIOLOGICAL RISK FACTOR FOR POSTPAR-
TUM DEPRESSION
M W. Markhus1, I E. Graff1, S. Skotheim2, H C. Braarud2, K 
M. Stormark2, L. Frøyland1, M K. Malde1
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Background and objectives: Postpartum depression (PPD) 
is a common disorder affecting 10-15% women in the postpar-
tum period. PPD can disrupt early mother-infant interaction, 
and thus constitutes a risk factor for child development. Re-
cently, attention has been drawn to the hypothesis that a low 
intake of marine omega-3 fatty acids in pregnancy can be a risk 
factor for PPD. The hypothesis tested in this study was that a 
low marine omega-3 fatty acid status in pregnancy might be a 
risk factor for PPD.

Methods: In a community based prospective cohort in a 
municipality in Western Norway, we investigated both nutri-
tional and psychological risk factors for postpartum depres-
sion. The source population was all women who were preg-
nant within the period November 2009 - June 2011. The fatty 
acid status (relative and absolute amount) in red blood cells 
was assessed in the 28th gestation week and participants were 
screened for postpartum depression using the Edinburgh Pos-
tpartum Depression Scale (EPDS) 3 months after giving birth.

Results: In a simple regression model, the omega-3 index 
was associated with the EPDS score in a nonlinear inverse 
fashion with an adjusted R square of 17. The omega-3 index 
explained 16% of the variation in the depression score. The 
DHA content, omega-3 index, omega-3/omega-6 ratio, and the 
omega-3 HUFA score were all inversely correlated with the de-
pression score. Depression scores of participants in the lowest 
omega-3 index quartile were significantly lower than the three 
other omega-3 index quartiles.
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Conclusions: In this study population, low omega-3 index 
in late pregnancy was associated with higher depression score 
three months postpartum in an inverse non-linear fashion.

Key words: Marine omega-3 fatty acids, pregnancy, mater-
nal omega-3 index, postpartum depression 
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EFFICACY OF DRIED AMARANTH LEAVES (Ama-
ranthus cruentus) CONSUMPTION ON VITAMIN 
A, IRON AND ZINC OF CHILDREN IN KAJIADO 
COUNTY, KENYA
P. Chege1, E. Kuria1, J.Kimiywe1, H. Nyambaka2

1Department of Food, Nuttrition and Dietetics, Ken-
yatta University, Kenya 
2Department of Chemistry, Kenyatta University, 
Kenya

Background and objectives: Children under five years are 
more vulnerable to deficiencies of vitamin A, iron and zinc with 
a prevalence of 84%, 74% and 50%, respectively in Kenya. Mi-
nimal information exists on how intake of dried vegetables in-
corporated into cereal flours would translate to micronutrient 
status. The study aimed to assess the efficacy of dried amaranth 
leaves (DAL) on the status of vitamin A, iron and zinc among 
children under fives in Kajiado, Kenya.

Methods: A pre-test–post-test control group design was 
adopted. A comprehensive sample of 42 children aged 24 - 48 
months for experimental group and 46 for control group was 
used. A maize-amaranth blend porridge (85:15%) which pro-
vided at least 100% of the RDAs for vitamin A was used among 
the experimental group while pure fermented maize flour was 
used among the control group for six months. Serum levels for 
β-carotene, retinol, ferritin and zinc were done at baseline and 
after six months. Serum level analysis was done by use of AAS 
(MINI VIDAS) for ferritin and Shimadzu AA-680 for zinc le-
vels. HPLC was used to for serum β– carotene and retinol. Data 
were analyzed using SPSS computer software.

Results: Majority of the children from both groups had low 
mean serum levels for retinol, β- carotene, ferittin and zinc 
at baseline showing deficiency. This significantly increased 
(p<0.05) by 25.6%, 232.7%, 28.0% and 28.9% for serum retinol, 
β- carotene, ferittin and zinc, respectively among the experi-
mental group by the sixth month. The change among the con-
trol group was not significant (p>0.05).

Conclusions: Results suggest the role of DAL in improving 
micronutrients. Use of DAL incorporated into cereals can sig-
nificantly increase micronutrients intake. This study recom-
mends the use of DAL as part of diet for children.

Key words: Dried amaranth leaves, retinol, β-carotene, fe-
rritin, zinc 

O077
FIRST TRIMESTER FOLIC ACID SUPPLEMENTA-
TION ENHANCES FOLATE STATUS THROUGHOUT 
PREGNANCY AND REDUCES THE EFFECT OF THE 
MTHFR 677C>T POLYMORPHISM.
O. Bueno1,2, P. Cavallé-Busquets2,3, J D. Fernández-
Ballart1,2, M. Ballesteros4, M I. Berrocal-Zaragoza1,2, J. 
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Virgili

Background and objectives: We investigated whether high 
first trimester plasma folate (PF) status modulates the effect of 
the MTHFR 677C>T polymorphism on red cell folate (RCF) 
during pregnancy.

Methods: 443 women from the Reus-Tarragona Birth Co-
hort (NUTCIR phase; University hospitals Sant Joan, Reus, 
Joan XXIII, Tarragona) were prescribed a first trimester daily 
supplement containing 400 µg of folic acid and 2 µg of cyanoco-
balamin. The MTHFR 677C>T polymorphism was determined 
and also PF and RCF at <12, 15, 24-27 and 34 gestational weeks 
(GW), and labor (PF). PF tertiles were used as an indicator of 
folic acid supplement use. We investigated how they affected 
the association between the MTHFR 677C>T polymorphism 
and RCF.

Results: 47.9% of the participants adhered strictly to, 16.5% 
sporadically to and 31.2% exceeded the recommended supple-
ment regime. We excluded non-users (4.5%). Between 15 and 
24-27GW, PF was reduced between 35%-46% in all supplement 
groups, and then no further. At labor, it was highest (15 [12.6-
17.8] nmol/L) in the “excess” group (p<0.001). No differences 
in RCF were observed between MTHFR 677C>T homozygo-
tes (18.3%) and wild types (34.5%) at any time of pregnancy 
in participants that had high tertile >32.5 nmol/L) first tri-
mester PF. However, RCF (nmol/L) [mean (95%CI),*p<0.05] 
was lower in homozygotes compared to wild types with low 
tertile PF <19.9 nmol/L) at 15GW: 721 (603,864) versus 968 
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(818,1146)*, low <8.6 nmol/L) or mid (>8.6-<16.2 nmol/L) 
tertiles at 24-27 GW: 646 (540-774) vs 830 (750,919)* and 959 
(844,1090) versus 1118 (1035,1207)* respectively; low (<6.9 
nmol/L) or mid (>6.9-<13.2 nmol/L) tertiles at 34GW: 521 
(454,597) versus 634 (575,699)* and 697 (550,882) versus 850 
(765,944), (p=0.066).

Conclusions: High first trimester folate status is associated 
with higher RCF and no effect of the MTHFR 677C>T poly-
morphism on RCF, for the duration of pregnancy.

Key words: folic acid, pregnancy, MTHFR 677C>T, supple-
mentation 

O078
THE DIETARY PATTERNS OF MOTHERS DURING 
PREGNANCY, THEIR CHILD AT AGE FIVE YEARS 
AND CHILD WEIGHT STATUS.
C. Murrin, A. Shrivastava, C. Kelleher
School of Public Health, Physiotherapy, and Popu-
lation Science, Unversity College Dublin, Dublin, 
Ireland

Background and Objectives: Children’s diet patterns are 
likely to be influenced by their mothers’ diet pattern. The aim 
of this study was to examine whether diet patterns of mothers 
during pregnancy and diet patterns of their children can pre-
dict child obesity.

Methods: Food frequency methods were used to assess the 
food intake of children and mothers in the Lifeways Cross-
Generation cohort study. Dietary patterns for each group were 
identified by principal components analysis.

Results: The child’s diet pattern at age five was significantly 
associated with some of the maternal patterns during pregnan-
cy (n=437). The mother’s ‘health conscious’ pattern was corre-
lated with the child’s ‘healthy’ pattern (r=0.195, P<0.001) and 
‘pasta and vegetable’ pattern (r=0.181, P<0.001). The strongest 
relationship was found between the mother’s ‘processed’ pat-
tern and the child’s ’junk’ pattern (r=0.246, P<0.001). Further-
more the maternal ‘processed’ pattern was significantly negati-
vely correlated with the ‘pasta and veg’ pattern. In multivariate 
logistic regression analysis the upper tertile of child ‘cereal and 
juice’ (OR 0.44, 95%CI 0.21-0.91) and the middle tertile of the 
‘pasta and veg’ patterns (0.37, 95%CI 0.18-0.75) were negatively 
associated with overweight and obesity. Maternal processed 
pattern during pregnancy was positively associated with offs-
pring overweight and obesity. These diet pattern associations 
remained significantly associated in the model when adjusted 
for other known risk factors including birthweight, maternal 
prepregnancy BMI, smoking, education and parity.

Conclusion: Analysis of dietary food patterns amongst fa-
milies may help to develop dietary interventions that may be 
more effective at different stages during the Lifecourse.

Key words: dietary patterns mothers children obesity 
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CELL PHONE BASED PEER COUNSELING TO SUP-
PORT EXCLUSIVE BREASTFEEDING IS ASSOCIA-
TED WITH MORE FREQUENT HELP AND DECREA-
SED BREASTFEEDING PROBLEMS
E. Kamau-Mbuthia1, S. Mbugua1, A. Webb Girard2, S. 
Kalungu1, C. Sarange1, W. Lou3, W. Duan3, C-L. Dennis4, 
L. Nommsen-Rivers5, B. Aidam6, D. Sellen7

1Department of Human Nutrition, Egerton Universi-
ty, Njoro, Kenya 
2Hubert Department of Global Health, Emory Uni-
versity, Atlanta, USA 
3Division of Biostatistics, Dalla Lana School of Public 
Health University of Toronto, Toronto, Canada 
4Faculty of Nursing, University of Toronto and 
Women’s College Research Institute, Toronto, Cana-
da  
5Division of Neonatology, Cincinnati Children’s Hos-
pital, Cincinnati, USA 
6World Vision International, Washington DC, USA 
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sity of Toronto, Canada

Background and objectives: In Kenya cell phone use is high 
and presents opportunities to support breastfeeding with lower 
cost and wider reach as an mHealth innovation. Data from a 
randomized intervention trial showing cell phone based sup-
port (CPS) increases the prevalence of exclusive breastfeeding 
(EBF) were used to investigate pathways through which such 
support may strengthen maternal efforts to meet breastfeeding 
national recommendations.

Methods: Trained peer leaders (TPL=12) completed natio-
nal training to support EBF and supported both pregnant and 
post-partum women randomized to CPS and monthly peer 
support group (PSG) from late pregnancy (32-26 weeks) to 3 
months postpartum. We analyzed maternal reports on breast-
feeding support and problems at home visits conducted at 3 
months postpartum with women who had been randomly allo-
cated to CPS (153), PSG (173) or existing facility-based stan-
dard of care (SOC=control; 179).

Results: Mothers allocated to CPS were more likely to re-
port receiving postpartum help with breastfeeding (88.8% 
vs 62.4% and 41.4% for PSG, SOC; p<0.0001) but not infant 
feeding advice from health care workers or others. Fewer re-
ported any breast pain (2.6% vs 8.7% and 8.4% for PSG, SOC; 
p=0.0513). Other indicators did not differ significantly, e.g. en-
gorgement (9.8% vs 12.1% and 14.5% for PSG, SOC; p=0.425).
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Conclusions:Cell phone based peer support is associated 
with maternal reports of more frequent help with breastfeeding 
between 1 week and 3 months postpartum. More frequent help 
may mediate a relationship between cell phone based support 
and increased EBF.

Key words: Exclusive breastfeeding, peer support, Health
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EFFECT OF BREASTFEEDING PATTERN ON 
GROWTH AND MOTOR MILESTONE DEVELOP-
MENT OF INFANTS ATTENDING BABY CLINIC IN A 
NIGERIAN TEACHING HOSPITAL
H. Ene-Obong1, D. Ihekuna2

1Department of Biochemistry (Nutrition Unit), Uni-
versity of Calabar, Calabar, Cross River State, Nigeria 
2Institute of Child health, University of Nigeria Tea-
ching Hospital, Ituku-Ozalla, Enugu, Enugu State, 
Nigeria

Background and objectives: The first two years of life is 
a “critical window” for the promotion of optimal growth and 
development. This study examined the effect of breastfeeding 
pattern on the growth and motor milestone development of 
infants.

Methods: A longitudinal survey involving 130 mother-in-
fant pairs randomly selected during clinic days was conducted. 
Mothers’ background data and infant feeding practices were 
collected using validated, pre-tested questionnaires. Duplicate 
measurements of infants’ weights and heights were taken for 
12months using standard procedures. Information on gross 
motor milestones development were obtained from mothers 
and confirmed using standard testing procedures. Data obtai-
ned were analyzed using descriptive statistics and analysis of 
variance.

Results: Majority (75%) of mothers initiated breastfeeding 
within 24hours. On enrollment, 60.8% practiced exclusive 
breastfeeding (EBF), 23.8% predominant breastfeeding, and 
15.6% partial breastfeeding. Only 30% of the population prac-
ticed EBF up to 6months; 86.2% were still breastfeeding at one 
year. Exclusively breastfed infants had higher (p<0.05) weight 
velocity in the first three months; that of partially breastfed in-
fants was higher from the 6th to the 10th month. Weight veloci-

ty of predominantly breastfed infants was lower (p<0.05) than 
that of the exclusively and partially breastfed infants especia-
lly from the 7th month. All nutritional indices were lower for 
predominantly breastfed infants. Possible risk of obesity was 
higher among exclusively and partially breastfed infants. The 
mean ages for development of all the milestones were lower 
than the mean ages recommended by the World Health Or-
ganization, except for standing with assistance (8.18months), 
which was still within the range of values recommended. Ex-
clusively breastfed infants walked with assistance and walked 
alone earlier than predominantly breastfed infants

Conclusion: Concerted and deliberate efforts must be con-
tinued in order to improve and promote appropriate infant fee-
ding practices in baby clinics

Key words: Breastfeeding pattern, growth, motor milestone 
development 
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THE DIETARY EFFECT OF SERVING SCHOOL 
MEALS BASED ON THE NEW NORDIC DIET – A 
RANDOMISED CONTROLLED TRIAL IN DANISH 
CHILDREN
R. Andersen1, A. Biltoft-Jensen1, T. Christensen1, E W. 
Andersen2, M. Ege1, A V. Thorsen1, V K. Knudsen1, S-M. 
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I. Tetens1
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nical University of Denmark, Denmark 
2Department of Applied Mathematics and Com-
puter Science, Technical University of Denmark, 
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Background and objectives: The OPUS study is a school-
based intervention study testing selected health effects of New 
Nordic Diet (NND). Children are served lunch and snacks ba-
sed on NND. The hypothesis is that Danish school children eat 
a healthier diet when receiving NND school meals as compa-
red with packed lunch brought from home. To investigate the 
effects on intake of selected macronutrients in Danish school 
children when served school meals based on NND compared 
with packed lunch.

Methods: In a cluster-randomized controlled unblinded 
cross-over study children received school meals based on NND 
for 3 months and their usual packed lunch for 3 months. The 
daily intake of food and beverages was recorded 3 times during 
7 consecutive days using a validated self-administered web-



198 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

based dietary assessment software tool for children. Statistical 
analysis was performed by hierarchical mixed models.

Results: 834 children from 9 schools were included and 
96%, 89% and 80% filled out the first, second and third dietary 
assessment sufficiently (4-7 days), respectively. The prelimi-
nary results showed that the effect of serving NND resulted in 
a reduction in fat E% (P<0.0001), total fat (P=0.0007) and sa-
turated fat (P<0.0001) intake for the NND compared to packed 
lunch; and an increase in protein E% (P<0.0001), and a border-
line significant increase in dietary fiber intake (P=0.0471). The-
re was no effect for energy intake, carbohydrate E% and added 
sugar E% (P>0.05). Effects are adjusted for BMI, season and 
household education.

Conclusions: Danish school children’s dietary intake of to-
tal and saturated fat decreased, fat E% decreased and protein 
E% increased when eating NND lunch and snacks compared 
to packed lunch brought from home. The OPUS project (Op-
timal well-being, development and health for Danish children 
through a healthy New Nordic Diet) is supported by the Nor-
dea Foundation.

Key words: Web-based-dietary-assessment, school-meals, 
children, new-Nordic-diet 
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PRESCHOOL FOOD AND DRINK PROVISION AND 
CONSUMPTION IN EARLY YEARS EDUCATION 
AND CARE SETTINGS IN ENGLAND
J. Nicholas1, L. Stevens1, L. Briggs1, L. Woods1, M. Nel-
son1

1Children’s Food Trust, Sheffield, UK

Background and objectives: New voluntary guidelines for 
healthy food and drink provision for early years settings in 
England were published by the Children’s Food Trust in colla-
boration with national early years providers. Because the gui-
delines were due for implementation in September 2012, the 
survey, conducted between April and July 2012, provided ba-
seline information on food and drink provision in early years 
settings in England in order to subsequently evaluate the gui-
delines’ impact; to assess the extent to which current provision 
met the guidelines; and to determine factors associated with 
healthier provision and consumption.

Methods: 67 settings (childminders, Children’s Centres, 
sessional and full day care providers, nursery classes in primary 
schools) were recruited in three local authorities in England. 
57 returned usable data. Over five days in each setting, trained 
observers measured food and drink provision, consumption, 
and wastage; provision by parents/carers; and setting charac-
teristics.

Results: Data were collected in 794 sessions from 1312 
children eating food provided by settings and 132 by parents. 

The food provided reflected societal norms for specific meals 
(e.g. breakfast cereal and milk at breakfast; main dishes plus 
vegetables, salad, fruit and dessert at lunch). Food provided by 
settings at lunch was typically healthier than parent-provided: 
more protein, fibre, vitamin A and folate, less sodium (279mg 
and 431mg, respectively) and less sugar (10% and 15% of total 
energy, respectively). Mean fruit and vegetable consumption 
was 1.2 portions per session). Compared with the guidelines, 
lunch provided less energy, carbohydrate, iron and zinc than 
recommended, enough protein, vitamin A, vitamin C and cal-
cium, and too much salt. Provision at teatime met most of the 
standards apart from iron, zinc, and sodium.

Conclusions: The guidelines provide a useful framework 
for improving food and drink provision in early years educa-
tion and care settings.

Key words: preschool, food, drink, England 
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INTAKE OF WHOLE GRAINS AND INCIDENCE OF 
GASTRIC AND OESOPHAGEAL CANCER IN THE 
HELGA COHORT
G. Skeie1, T. Braaten1, A. Olsen2, L M. Nilsson3, R. Land-
berg4, L A. Åsli1, T. Bakken1, E. Lund1

1Department of Community Medicine, University of 
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3Department of Public Health and Clinical Medici-
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Background and objectives: Whole grains are a good sou-
rce of dietary fibre, but beneficial effects might also stem from 
other components of the grain. Very few studies exist on in-
take of whole grains and incidence of stomach and oesophageal 
cancer, but studies on dietary fibre and these cancers suggest 
a protective effect. The objective of this work was to study the 
association between intake of whole grains and incidence of 
oesophageal and gastric cancer.

Methods: The Helga cohort has 120 000 participants from 
the Norwegian Women and Cancer study, The Northern 
Sweden Health and Disease study and the Danish Diet, Cancer 
and Health study, recruited in 1992-1999. After exclusions, 112 
cases of oesophageal cancer, 185 cases of gastric cancer and 113 
700 other cohort members were included in the analyses. They 
provided dietary information in semi-quantitative FFQs at ba-
seline, and also information about other risk factors. Cancer 
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information was obtained by linkage to the respective cancer 
registries. The association between whole grain intake and can-
cer was analysed with Cox proportional hazards models.

Results: The median whole-grain intake was 47.4 g/day 
(5th-95th percentile: 13.3-101.1) in the non-cases, 37.5 g/day 
(10.8-87.2) in oesophageal cancer cases, and 45.1 g/day (8.1-
99.1) in gastric cancer cases. A decreased risk of oesophageal 
cancer was observed, HR=0.83 (CI 0.69-0.99) p=0.04 per 20 
g of whole grains. The HR for highest compared with lowest 
tertile of intake was 0.56 (0.32-0.97) p=0.03. The analyses were 
adjusted for country, smoking status, age at baseline, sex, pro-
cessed meat, alcohol and vitamin C. No association was found 
for whole grains and gastric cancer.

Conclusion: In this study, higher intake of whole grains was 
associated with lower risk of oesophageal cancer.

Acknowledgements: This work was supported by Nor-
dForsk – Centre of excellence programme HELGA (070015).

Key words: Whole grains, gastric cancer, oesophageal can-
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PHYSICAL ACTIVITY LEVELS AMONG COLOM-
BIAN ADULTS: INEQUALITIES BY SEX AND SO-
CIOECONOMIC STATUS
S. González1, O. Sarmiento1, A. Ramírez1, C. Grijalba1, O. 
Lozano2

1Department of Public Health, School of Medicine, 
Universidad de los Andes, Bogotá, Colombia 
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Background and objectives: Worldwide studies show in-
equalities in physical activity(PA) levels related to socio-demo-
graphic characteristics. In Colombia, the most unequal country 
in Latin America, assessing PA inequalities is imperative. The 
objective was to evaluate sex and socioeconomic status(SES) 
inequalities on meeting PA recommendations among Colom-
bian adults.

Methods: A secondary analysis of data from 2010 National 
Surveys was conducted. The sample included 14465 adults (18-
64 years). The International Physical Activity Questionnaire 
was used to measure leisure time and transport domains. SES 
was measured by Sisben level (life standard measure in Colom-
bia). Data analysis was performed using a Poisson regression.

Results: Overall, prevalence of meeting PA recommen-
dations was 53.5%. Compared to men, women were less 
likely to meet PA recommendations (leisure time, women 
13.8% vs.men 28.2%, p=<0.0001, walking for transport 31.2% 
vs.37.4%, p=<0.0001 and biking for transport 1.6% vs. 11.0%, 

p=<0.0001). Compared to adults from high SES households, 
low SES had lower prevalence of meeting PA recommendations 
during leisure time (22.5% vs. 16.1%, p=<0.0001). In contrast, 
biking for transport was lower in high SES, compared to low 
SES (4.5% vs. 7.4%, p=<0.0001). Meeting PA recommendations 
associated factors differed by sex and PA domain. Among wo-
men, leisure time PA was positively associated with high SES, 
higher education and study as occupation, while age<49 years 
and underweight were negatively associated. In transport do-
main, age<29 years or being head of household were positively 
associated, while middle SES, retirement and household chores 
were negatively associated. Among men, leisure time PA was 
positively associated with age<29 years, higher education and 
retirement. Transport domain PA was negatively associated 
with age<29 years, higher education, higher SES, retirement 
and overweight.

Conclusions: Future interventions to increase PA levels in 
Colombia must consider inequalities by sex and SES. Of special 
concern are the low prevalences of meeting PA recommenda-
tions during leisure time among women and low SES popula-
tion.

Key words: Inequality, physical activity, socioeconomic fac-
tors
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Background and objectives: Although it is generally con-
sidered that increased consumption of industrially processed 
foods is an important cause of the current pandemic of obesity, 
the evidence linking their intake to obesity is restricted to a few 
items such as soft drinks. A reason for this is that the role of 
processing as such is largely overlooked. The objective of this 
study was to assess the association between the consumption of 
ultra-processed food products and the occurrence ofobesity in 
Brazil in 2008-2009.

Methods: Data analyzed refer to a national representative 
sample of 34,003 Brazilians aged 10 and older studied in 2008-
2009.Dietary data were obtained through two 24-hour food 
records. Body mass index (BMI) was calculated from directly 
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measured weight and height. Obesity was defined as BMI-for-
age z-score>2 for adolescents (based on WHO standards) and 
BMI >30 kg/m2 for adults. Foodstuffs were classified based 
on the nature, extent and purpose of food processing. Ultra-
processed products were defined as formulations made mainly 
from substances extracted from foods (such as oils and fats, 
starches, and sugars) and containing little or no whole foods.
Logistic regression was used to assess the independent asso-
ciation between quintiles of consumption of ultra-processed 
products and obesity. Confounders included income and other 
socio-demographic variables and also calories other than from 
ultra-processed products.

Results: The more that people consumed ultra-processed 
products, the more likely it was that they would be obese. The-
re was a direct, dose-responsive, independent relationship bet-
ween dietary energy intake from ultra-processed products and 
rates of obesity (P<0.01 for linear trend). The odds of being 
obese in the upper quintile of the energy intake from ultra-pro-
cessed products, compared with the lower quintile, was 1.23 
(95% CI 1.04-1.44).

Conclusions: The greater the consumption of ultra-proces-
sed products, the more likely it is that consumers will be obese.

Key words: Industrialized foods;food processing,obesity 
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Background and objectives: The World Health Organi-
zation [WHO] has endorsed mid-upper arm circumference 
[MUAC] as an independent admission criterion to therapeu-
tic feeding programs [TFP] for children 6-59 months old with 
severe acute malnutrition. However, WHO still recommends 
weight gain to assess nutritional recovery due to lack of evi-
dence. Here we report on nutritional recovery as assessed by 
weight gain and MUAC for a large TFP using MUAC < 120 mm 
as the admission criterion and compare program outcomes for 
both discharge criteria.

Methods: We analyzed data of patients admitted in a TFP 
in Burkina Faso between 2007 and 2011. From September 2007 
¨C March 2009 [Period A] recovery was defined by 15% weight 
gain based on admission weight. From April 2009 ¨C Decem-
ber 2011 [Period B] recovery was achieved at MUAC > 124 
mm, with a 4 week minimum stay.

Results: 50,841 children were admitted with MUAC < 120 
mm. Median age was 13 months. Ninety percent of all admis-
sions recovered: 22,094 (89.1%) during period A and 23,865 
(91.6%) during period B. Average length of stay [ALS] for chil-
dren recovered during period A was 53.9 days compared to 
37.0 for those recovered over period B. During period A, ALS 
was paradoxically shorter for the most malnourished. During 
period B, ALS was inversely related to MUAC at admission and 
anthropometry upon discharge was similar across all MUAC 
admission categories for both MUAC and weight-for-height Z 
score.

Conclusion: MUAC> 124 mm is a superior criterion to as-
sess nutritional recovery in this cohort. Its use allocates pro-
gram resources more efficiently.

Key words: severe acute malnutrition, mid-upper arm cir-
cumference, therapeutic feeding programme 

O087
DAILY SODIUM CONSUMPTION AND CARDIO-
VASCULAR MORTALITY IN GENERAL POPULA-
TION. SYSTEMATIC REVIEW AND META-ANALYSIS 
OF PROSPECTIVE STUDIES
R. Poggio1, L. Gutierrez1, N. Elorriaga1, V. Irazola1, A. Ru-
binstein1

1Institute For Clinical Effectiveness and Health Poli-
cy (IECS), Buenos Aires, Argentina

Background and objectives: Sodium intake and blood 
pressure levels have a well-established causal relationship but 
the evidence regarding sodium intake and cardiovascular (CV) 
mortality is still controversial. The important heterogeneity 
between studies and target populations makes difficult to com-
bine data for evidence synthesis. Therefore, we aimed to deter-
mine whether elevated dietary salt intake is associated with CV 
mortality in a general population with no previous cardiovas-
cular events. 

Methods: Systematic review and meta-analysis of prospec-
tive studies representing general population without previous 
cardiovascular events assessing the relationship between daily 
salt intake and CV mortality. 

Results: 13 studies met the criteria to be included in the 
analysis. The final population was 259.213 participants with a 
mean follow-up period of 13.2 years (range 5-20), contributing 
to 10.967 cardiovascular deaths. Higher sodium intake was 
significantly associated with higher cardiovascular mortality 
(RR= 1.12 - CI 95% 1.07-1.17). However, we also found a sig-
nificant heterogeneity among the studies included (chi2=39.34 
[d.f.=17] p 0.002 and I2=56.8%). The most relevant source of 
heterogeneity was related to the sodium intake assessment. 
Only when sodium was assessed by urinary sodium excretion 
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the association was not significant (RR= 1.05-CI 95% 0.95-
1.16). Variance-weighted least-squares regression showed that 
for every 50 mmol/day increase in sodium intake, the rate of 
CV mortality would increases 4.3 %; however, that trend was 
not significant.

Conclusions: Higher sodium intake would be associated 
with higher cardiovascular mortality in general population 
although this should be taken with caution due to the observa-
tion of a significant heterogeneity among studies. Some harmo-
nization efforts to assess sodium intake should be implemented 
in future observational studies in order to reduce the sources 
of heterogeneity and make data more comparable for evidence 
synthesis.

Key words: cardiovascular mortality; meta-analysis; so-
dium intake 

O088
DIETARY PROTEIN INTAKE AND THE INCIDENCE 
OF TYPE 2 DIABETES IN EUROPE: THE EPIC-INTE-
RACT CASE-COHORT STUDY
M. van Nielen1, E. Feskens1, M. Mensink1, N. Forouhi2, N. 
Wareham2 On behalf of the InterAct Consortium
1Division of Human Nutrition, Wageningen Univer-
sity, Wageningen, The Netherlands 
2MRC Epidemiology Unit, Cambridge, UK

Background and objectives: Short-term studies have 
shown beneficial effects of dieta ry protein on weight loss, sa-
tiety and glycaemic control. However, the long-term associa-
tion between dietary protein and type 2 diabetes incidence is 
uncertain. The objective of this present study was to investigate 
the association between total, animal and plant protein intake 
and the incidence of type 2 diabetes in the EPIC-InterAct Case-
Cohort Study, a prospective study in 8 countries from the Eu-
ropean Investigation into Cancer and Nutrition (EPIC).

Methods: Among 340,234 participants contributing 3.99 
million person-years of follow-up 12,403 incident cases of type 
2 diabetes were identified and a stratified subcohort of 16,835 
participants was selected. Type 2 diabetes was based on mul-
tiple sources, where self-report was verified against medical 
information. Habitual protein intake was assessed using vali-
dated dietary questionnaires. Prentice-weighted Cox regres-
sion analyses were used to estimate HR and 95% CI for type 2 
diabetes incidence according to protein intake.

Results: After adjustment for major diabetes risk factors 
and dietary factors the incidence of type 2 diabetes was higher 
in those with high intake of total protein (per 10g: HR 1.06; 
95% CI 1.02-1.09, P-trend <0.0001) and animal protein (HR 
1.05; 95% CI 1.02-1.08, P-trend 0.001). Effect modification by 
sex (p<0.001) and BMI among women (p<0.001) was observed. 

Compared to the overall analyses, associations were stronger 
in women, more specifically obese women with a BMI>30 kg/
m2 (HR 1.19; 95% CI 1.09-1.32 for animal protein), and non-
significant in men. Plant protein intake was not associated with 
type 2 diabetes (HR 1.04; 95% CI 0.93-1.16, P-trend 0.098).

Conclusions: High total and animal protein intake was as-
sociated with a modest elevated risk of type 2 diabetes in a large 
cohort of European adults.

Key words: Dietary protein, type 2 diabetes, nutritional epi-
demiology, case-cohort, prospective study. 

O089
LOW DIETARY DIVERSITY IS ASSOCIATED WITH 
CHILD STUNTING IN RURAL ETHIOPIA
E. Custodio1, J. Pérez-Formigó2, E. Gadisa3, L. Sordo4, I. 
Cruz5, C. Cañavate5, J. Nieto5, C. Chicharro5, A. Aseffa3, 
J. Moreno5

1Centro Nacional de Medicina Tropical, Instituto de 
Salud Carlos III, Madrid, Spain 
2Escuela Nacional de Sanidad, Instituto de Salud 
Carlos III, Madrid, Spain 
3Armauer Hansen Research Institute, Addis Abeba, 
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4Centro Nacional de Epidemiología, Instituto de 
Salud Carlos III, Madrid, Spain 
5Servicio de Parasitología, Centro Nacional de 
Microbiología, Instituto de Salud Carlos III, Madrid, 
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Background and objectives: Diet diversity is related to ove-
rall quality and nutrient adequacy of the diet in low-income 
countries. The aim of this study was to determine the level 
of dietary diversity in school-aged children of a rural area in 
Ethiopia, and assess its association with their nutritional status.

Methods: We conducted a cross-sectional study, using 
multistaged cluster survey methodology, in rural villages of 
Libo Kemkem and Fogera districts in Amhara Regional State, 
Ethiopia. Food intake was assessed by a 24 hour recall. A Diet 
Diversity Score (DDS) was created by summing the number of 
unique food groups consumed during last 24 hours. The Mi-
nimum Dietary Diversity Intake (MDDI) was defined as DDS 
> 4. Stunting and wasting were defined as Height-for-Age and 
Body-Mass Index-for-Age Z scores < -2 standard deviations in 
relation to WHO 2007 Reference. Descriptive and univariate 
analyses were carried out.

Results: A total of 711 children were surveyed; 43% were 
stunted and 22% were wasted. Overall, 83.6% of the children 
did not reach a MDDI and this proportion was higher among 
stunted children (86.4%) than among non-stunted (81.5%), 
p=0.05. Also, a lower proportion of stunted children reported 



202 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

consuming food products from the meat/poultry/fish group 
compared to the non-stunted (8.3% and 13.3% respectively, 
p=0.023) and from the Vitamin A-rich-fruits-and-vegetables 
group (1.7% among non-stunted versus 4.7% among stunted, 
p=0.021). On the other hand, stunted children reported an 
increased consumption of legumes (92.7%) compared to non-
stunted children (88.7%), p=0.045. No association was found 
between DDS or food groups and wasting.

Conclusions: Child stunting and reduced dietary diversity 
intake are highly prevalent in this area, and seem to be related. 
The inclusion of a variety of vitamin A rich foods and animal-
source-food products may be essential for improving child 
growth and nutritional status.

Key words: diet diversity, Ethiopia, malnutrition 

O090
DNA DAMAGE AND CHROMOSOMAL STABILITY 
IN HEALTHY AND DIABETIC INDIVIDUALS AND 
THE IMPACT OF VEGETABLES AND WALNUT OIL
E. Müllner1, M. Wallner1, H. Brath2, K H. Wagner1

1Department of Nutritional Sciences, University of 
Vienna, Austria 
2Diabetes Outpatient Clinic, Health Centre South, 
Vienna, Austria

Background and objectives: Diabetes mellitus is a metabo-
lic disorder characterized by high blood glucose levels which 
are a consequence of impaired insulin secretion and insulin 
function. Recent studies suggest that people with type 2 dia-
betes are more likely to die from cancer than people without 
diabetes. Reasons for the increased cancer risk involve obesity, 
hyperglycaemia and hyperinsulinaemia. the objective was to 
investigate the amount of DNA and chromosomal damage in 
T2DM subjects and the impact of a dietary intervention rich in 
vegetables and polyunsaturated fatty acids on biomarkers for 
oxidative DNA damage and cancer risk.

Methods:An intervention study with 76 diabetic and 21 
non-diabetic subjects was performed. Subjects were randomly 
assigned to the information or intervention group. All subjects 
received information about the beneficial effects of a healthy 
diet and subjects randomised to the intervention group addi-
tionally received 300 g of vegetables and 25 ml of walnut oil 
rich daily for 8 weeks. DNA damage was measured with Comet 
Assay, levels of chromosomal damage were evaluated with Mi-
cronucleus Assay.

Results: The intervention led to a significant reduction in 
DNA damage in diabetic subjects after 4 and 8 weeks of inter-
vention. Levels of DNA damage did not change in non-diabetic 
subjects of the intervention group and in subjects of the infor-
mation group. Biomarkers for cancer risk evaluated by Micro-

nucleus Assay remained constant during the intervention with 
vegetables and oil, however associations with glucose metabo-
lism were observed.

Conclusions: The results of our study suggest that a healthy 
diet can reduce levels of oxidative DNA damage in diabetic in-
dividuals. Levels of chromosomal damage were not changed; 
however, results suggest a strong relation to glycemic control.

Key words: Diabetes mellitus, cancer risk, DNA damage 

O091
IMPACT OF RELATIVE PROTEIN INTAKE DURING 
SEVERE ENERGY RESTRICTION ON BODY COM-
POSITON AND RESTING ENERGY EXPENDITURE 
IN OBESE ADULTS
N. Byrne1, A. Hills2

1School of Exercise and Nutrition Sciences & Insti-
tute of Health and Biomedical Innovation, Queens-
land University of Technology, Brisbane, Queens-
land, Australia 
2Mater Mothers Hospital, Mater Medical Research 
Institute and Centre for Musculoskeletal Research, 
Griffith Health, Griffith University, Australia

Background and objectives: When body weight is lost ra-
pidly, there is some concern that a greater proportion of the 
tissue lost is fat-free mass (FFM) and that this can adversely 
impact on resting energy expenditure (REE). Both exercise 
training and higher relative protein intakes are reported to be 
effective in preserving FFM during weight loss. Therefore we 
examined: [1] the extent of FFM loss when a very low energy 
diet (VLED) was used in combination with exercise training; 
and [2] the association between relative protein intake and 
changes in FFM and REE.

Methods: Sixteen sedentary obese but otherwise healthy 
men and women (40.5±9.0 y; 39.3±6.3 kg/m2) were measured 
in energy balance before and after a 12-week VLED plus exer-
cise training intervention. Exercise training involved 4 aerobic 
and 2 resistance sessions/wk. The relative energy deficit was se-
vere (from 75-89%). Body composition was measured by DXA 
and REE by indirect calorimetry.

Results: Change in weight (-18.6±5.0 kg), FM (-15.5±4.3 
kg), and FFM (-3.1±1.9 kg) did not differ between genders. 
FFM represented 16±8% (range:4-29%) of the weight loss. 
The ratio of FM:FFM loss was not related to the weight loss, 
nor to baseline body composition. Protein intake (g/kg/d) was 
negatively correlated with FFM loss expressed in absolute (kg; 
R=0.55, P<0.01) and relative (%; R=0.44, P<0.05) terms. Fur-
ther, protein intake was negatively correlated with the reduc-
tion in REE (R=0.46, P<0.05).
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Conclusions: Loss of FFM was modest, suggesting that 
exercise training may have an important effect on body com-
position during severe energy restriction. However, lower rela-
tive protein intake was associated with greater FFM loss, and 
greater reductions in REE. Higher protein intakes combined 
with the anabolic stimulus of exercise training may be warran-
ted during severe energy restriction to limit negative effects on 
body composition and metabolism.

Key words: Weight loss, protein intake, exercise, obesity, 
body composition 

O092
NUTRITIONAL STUDY WITH FUNCTIONAL OME-
GA-3 ENRICHED MILK IN CELIAC DISEASE PA-
TIENTS. THE CIBOM STUDY.
J. Fonollá2, A. Rodríguez-Montealegre1, J. Valle3, D. Pi-
neda3, MP. Díaz-Ropero2, E. Corral4, S. Bastida1, M. Se-
rranillos3, F J. Sánchez-Muniz1

1Departamento de Nutrición, Facultad de Farmacia, 
Universidad Complutense de Madrid, Spain 
2Biosearch S.A., Granada, Spain 
3Hospital Virgen de la Salud, Toledo, Spain 
4Lactalis Puleva S.L., Granada, Spain

Background and objectives: Celiac disease is caused by an 
abnormal sensitivity to cereal gluten and courses with increa-
sed pro-inflammatory to anti-inflammatory interleukins ratio 
and elevated antibodies levels to gliadin. Scientific evidence 
is available on the role of omega-3 fatty acids as anti-inflam-
matory agentsThe Celiac, Inflammatory Biomarkers Omega 
Milk study (CIBOM study) was designed with the aim to test 
the possible protective effects of omega-3 fatty acids enriched-
milk in celiac patients.

Methods: The design consisted in a doble-blind, randomi-
zed, in parallel, controlled study of 6 months duration. Ome-
ga-3 enriched milk (500 mg/lEPA+DHA) was tested vs a con-
trol semi-skimmed milk. Informed consent was obtained from 
participants. Patients were instructed to drink 500ml/day of 
milk in 2 doses and to maintain a mixed diet (with avoidance of 
food containing real or potential gluten). Blood samples were 
taken at 0, 1 and 6 months. Serum fatty acid profile, lipids, lipo-
proteins, interleukins and other markers were analyzed. A tri-
ple 72h food register questionnaire and FFQ were performed.

Results: Celiac disease diagnosis was performed by intes-
tinal biopsies. Fifty-five volunteers were enrolled in the study. 
Thirty eight completed the 6 month treatment. Information 
on factors at gestation, food introduction calendar and diet is 
available and being to study. In general terms volunteers have 
appreciated or considered adequate both assayed milks. Fatty 
acid profile would permit to assure omega-3 consumption, as 
high bioavailability has been already found in other studies.

Conclusion: Results from this on-going pilot study would 
permit to evaluate the potential benefits of omega-3 enriched 
milk in celiac patients and to perform a high-scale project in 
those patients.

Key words: Celiac disease, omega-3, milk, inflammation, 
markers

O093
EFFECTS OF TWO ENERGY-RESTRICTED DIETS DI-
FFERING ON PROTEIN CONTENT ON THE INFLAM-
MATION STATE OF OBESE SUBJECTS WITH META-
BOLIC SYNDROME FEATURES
P. Lopez-Legarrea1, R. de la Iglesia1, A. Perez-Cornago1, 
I. Abete2, S. Navas-Carretero1,3, M A. Zulet1,3, J. A. Mar-
tinez1,3

1Deparment of Nutrition, Food Science and Physio-
logy, University of Navarra, Spain 
2BioDonostia Health Research Institute, Spain 
3CIBER Fisiopatologia Obesidad y Nutricion (CIBE-
RObn) Instituto de Salud Carlos III, Spain

Background and objectives: Metabolic syndrome (MetS) 
traits encompass the main cardiovascular risk factors. Inflam-
mation has been proposed as a potential link between obesity 
and related vascular comorbidities. Therefore, adequate dietary 
strategies to fight against MetS must target on the improvement 
on the inflammatory status, in addition to weight/fat loss. Some 
beneficial effects of increasing protein of the diet on weight 
loss/maintenance have been reported but the role on inflam-
mation still being controversial. This study aimed at comparing 
the effect of two energy-restricted diets with different protein 
content on the inflammation state of obese subjects presenting 
MetS features.

Methods: Ninety-six obese (BMI= 35.85±4.,67 kg/m²) par-
ticipants with MetS symptoms completed an 8-week randomi-
zed intervention trial to compare the RESMENA diet (-30% 
Energy, 30% protein, 40% carbohydrates, 30% lipids) with a 
Control diet based on the American Heart Association guide-
lines (-30% Energy, 15% protein, 55% carbohydrates, 30% li-
pids). Four inflammation markers (hsCRP, TNFα, IL-6, PAI-I) 
were measured at baseline and at the end of the intervention 
and considered as a score in order to assess the inflammation 
condition.

Results: Control and RESMENA groups significantly re-
duced body weight (6.73±0.71 kg vs. 7.09±0.82 kg) without 
differences between groups. The inflammation score was sig-
nificantly lower (p=0.012) in the low-protein group (6.81±2.32 
vs. 7.94±1.94) at the end of the intervention. Total protein in-
take was positively associated with inflammation (p=0.007), 
as well as animal protein (p=0.025) and meat derived protein 
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(p=0.015). Nonetheless, neither vegetal origin protein nor fish 
derived one were found to influence the inflammation state.

Conclusion: The type of protein more than the total 
amount consumed within an energy-restricted diet influence 
the inflammation status associated to obesity-related vascular 
damage. www.clinicaltrials.gov; NCT01087086/March 2010

Key words: inflammation markers, weight loss, macronu-
trient distribution, type of protein. 

O094
INCREASING ENERGY AND ZINC INTAKES TO LE-
VEL RECOMMENDED BY WHO IMPROVE FAT-FREE 
MASS BUT NOT ZINC STATUS IN HIV/AIDS PEOPLE
A. Badiane1, A. Diouf1, N M. Manga2, P S. Sow2, N. Ido-
hou-Dossou1, S. Wade1

1Laboratoire De Nutrition, Département De Biolo-
gie Animale, Faculté des Sciences et Techniques, 
Université Cheikh Anta Diop De Dakar, Senegal 
2Services des Maladies infectieuses, Centre Hospita-
lier Universitaire de Fann, Dakar, Senegal

Background and objectives: Malnutrition is common 
complications of HIV. The aim of this study was to assess indi-
vidual dietary intakes and the impact of high energy fortified 
food (HEFF) on body composition and zinc status of hospitali-
zed people living with HIV (PLWH) in Senegal.

Methods: A clinical trial was conducted in 65 PLWH ran-
domly allocated to receive during 3 months the standard hos-
pital diet alone (Control group; n=33), or the diet with 100 g/
day of HEFF mixed with rice porridge (HEFF group; n=32). 
Individual dietary intakes were measured during hospitaliza-
tion and compared to the Recommended Dietary Allowances 
(RDA) for PLWH. Body composition was determined by BIA. 
Plasma zinc concentration was assessed by atomic absorption 
and adjusted to inflammation/infection (CRP and α1-AGP). 
All measures were conducted on admission, discharge and af-
ter 9 weeks follow up at home.

Results: In both groups, 30% were severely malnourished 
(BMI <16 kg/m²) and 50% were zinc deficient. Compared to 
RDA, energy and zinc intakes from the standard diet alone 
were low in the Control group (1178±708 Kcal, 3.3±09 mg), 
and in the HEFF group (1558±692 Kcal, 3.4±0.7 mg). Zinc 
and energy requirements of the PLWH (as recommended by 
WHO) were covered when 100 g HEFF (543 kcal, 7 mg zinc) is 
added to the standard diet. After 3 months of supplementation, 
weight (+11%) and fat-free mass (+11.8%) significantly increa-
sed (P=0.033), while body fat percentage decreased (-0.3%; 
P=0.018) in the HEFF group compared to the Control group. 
However, the zinc status of the patients remained unchanged.

Conclusion: The standard hospital diet did not provided 
adequate amount of energy and zinc for PLWH. When the diet 

was improved with HEFF, intakes reached the RDA and the 
body composition of the patients improved after 3 months but 
not their zinc status. 

Key words: food supplementation, PLWH, BIA, Senegal

O095
LIFESTYLE RECOMMENDATIONS FOR CANCER 
PREVENTION AND SURVIVAL AFTER DIAGNOSIS 
OF COLORECTAL CANCER: RESULTS FROM THE 
EPIC STUDY
D. Romaguera1,2,3, H. Ward3, P A. Wark3, A C. Vergnaud3, 
P H. Peeters3, C H. van Gils4, V. Fedirko5, M. Jenab5, E. Ri-
boli3, T. Norat3
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UK 
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5International Agency for Research on Cancer 
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Background and objectives: A score reflecting lifestyle re-
commendations on diet, nutrition, physical activity and weight 
management for cancer prevention proposed by the World 
Cancer Research Fund/American Institute of Cancer Research 
(WCRF/AICR score) has been associated with a lower inciden-
ce of colorectal cancer (CRC) in participants of the European 
Prospective Investigation into Cancer and Nutrition (EPIC) 
cohort, but the influence of this score on mortality after CRC 
diagnosis is unknown. 

Methods: The association between the WCRF/AICR sco-
re (including the recommendations on weight management, 
physical activity, foods and drinks that promote weight gain, 
plant foods, animal foods, alcoholic drinks, and breastfeeding 
for women; score range was 0–6 in men and 0–7 in women) 
and CRC-specific (n=929) and overall mortality (n=1,113) was 
prospectively examined among 3,292 participants diagnosed 
with CRC between 1992-1999 in the EPIC cohort (mean fo-
llow-up time 4.2 years). Multivariable Cox proportional hazard 
models were used to calculate hazard ratios (HRs) and 95% 
confidence intervals (CIs) according to four pre-determined 
categories of the score. 

Results: The HRs (95% CIs) for CRC-specific mortality 
among participants in the 2nd (score range in men/women: 
>2-<3/>3-<4), 3rd (3-<4/4-<5) and 4th (4-6/5-7) category of 
the score were 0.91 (0.75-1.09), 0.76 (0.63-0.93) and 0.74 (0.58-
0.95) respectively (p for trend 0.003), compared to participants 
with the lowest adherence to the recommendations (category 
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1 of the score: 0-2/0-3). Similar HRs for overall mortality were 
observed (p for trend 0.006). 

Conclusions: Higher pre-diagnostic adherence to the 
WCRF/AICR recommendations on diet, nutrition, physical 
activity and weight management are associated with improved 
survival among patients with CRC. 

Key words: healthy lifestyle, diet, physical activity, weight, 
colorectal cancer, survival. 
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DID THE CYCLONE “SENDONG” IN PHILIPPINES 
AFFECT MALNUTRITION LEVELS OF CHILDREN IN 
THE PHILIPPINES?
E. Rivero1
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Background and objectives: Few controlled and geogra-
phically restricted epidemiological studies are available on the 
nutritional impact of floods on children. The hypothesis that 
households affected by the cyclone Sendong are at higher risk 
of having children undernourished was tested to improve the 
understanding of the relationship between exposure to floods 
and malnutrition in Philippines.

Methods: Datasets from two cross sectional studies done 
by ACF in the affected area after the floods were merged and 
analysed after attributing specific weightings to each of the 
surveys. ENA software was used to generate anthropometric 
scores and STATA was used to analyse the information. The 
association between malnutrition indicators (wasting, stunting 
and underweight) and the level of exposure that households 
had to floods was assessed by using univariate and multivaria-
te logistic regression. Adjustment for confounding was carried 
out using a forward fitting approach model.

Results: The overall prevalence of wasting, stunting and un-
derweight in children aged 6-59 months was 4.6%, 42.8% and 
24.7%. Adjusted analysis for potential confounders revealed 
that within four months of the cyclone, wasting and stunting 
did not differ among children living in totally affected houses 
and those living in partially and non-affected houses. Howe-
ver, the risk of being underweight was lower in those children 
living in the most heavily affected houses (crude OR: 0.40, 
95%:0.19-0.83).

Conclusions: Prevalence of malnutrition did not raise 
emergency thresholds. Household which were highly affected 
tended to have less children suffering from being underweight, 
as opposed those living in partially and non-affected house-
holds, likely because the majority of those more heavily affec-
ted were moved to evacuation centres where humanitarian aid 
was more efficiently distributed. A better understanding of the 
mechanisms and impact that natural disasters have on the nu-

tritional status of children is required to devise more effective 
interventions to reduce malnutrition.

Key words: floods, malnutrition, children 
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DIETARY CAROTENOIDS AND BREAST CANCER 
RISK AMONG CHINESE WOMEN
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1Department of Medical Statistics and Epidemio-
logy, Sun Yat-Sen University, Guangzhou, People’s 
Republic of China 
2Nursing Department,the First Affiliated Hospital of 
Sun Yat-sen University, Guangzhou, People’s Repu-
blic of China

Background and objectives: Although vegetables and fruits 
have been implicated in the etiology of breast cancer, the role of 
carotenoids in these food groups has received little attention in 
Chinese populations. And the protective effect of carotenoids 
on breast cancer has been inconclusive. The present study ai-
med to assess the association of dietary carotenoids with breast 
cancer risk among Chinese women. 

Methods: A case–control study was conducted between 
September 2011 and December 2012 in Guangzhou, China. 
Five hundred and twenty-three breast cancer cases were mat-
ched in frequency to 523 controls by age (5-year interval) and 
residence (urban/rural). Dietary intake was assessed by face-
to-face interviews using a validated food frequency question-
naire. The US Department of Agriculture-Nutrition Coordi-
nating Center Carotenoid Database was used to calculate the 
specific carotenoids intake. The logistic regression models were 
used to estimate multivariate-adjusted odds ratios (ORs) and 
95% confidence intervals (CIs). 

Results: A significant inverse association was found between 
specific carotenoids intakes and breast cancer risk. The adjusted 
ORs for the highest quartile versus the lowest quartile were 0.33 
(95% CI: 0.21-0.51, trend test P<0.01) for α-carotene, 0.29 (95% 
CI: 0.18-0.44, trend test P<0.01) for β-carotene, 0.44 (95%CI 
0.28-0.68, trend test P<0.01) for β-cryptoxanthin, and 0.38 
(95% CI: 0.25-0.58, trend test P<0.01) for lutein+zeaxanthin, 
respectively. Lycopene intake was not found to be associated 
with breast cancer risk. The protective effect of the specific ca-
rotenoids on breast cancer risk was more evident among pre-
menopausal women but not among postmenopausal women. 

Conclusions: This study indicated that higher intakes of 
specific carotenoids were associated with a lower risk of breast 
cancer among Chinese women. 

Key words: carotenoids, breast cancer, Chinese women 



206 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

O098
ZINC ABSORPTION FROM RICE IS SIMILAR WHEN 
ZINC IS INTRINSICALLY INCREASED THROUGH 
BIOFORTIFICATION OR EXTRINSICALLY ADDED 
AS ZNSO4
M. Brnic1, R. Wegmüller1, A. Melse-Boonstra2, C. Zeder1, 
F M. Tay3, R F. Hurrell1

1Laboratory of Human Nutrition, Institute of Food, 
Nutrition and Health, ETH Zurich, Switzerland 
2Division of Human Nutrition, Wageningen Univer-
sity, The Netherlands 
3Clinical Trials Center, University Hospital Zurich, 
Switzerland

Background and objectives: Increasing zinc content of a 
staple food crop through biofortification is a promising stra-
tegy to prevent and reduce zinc deficiency and is particularly 
interesting for rice and crops that are not consumed as flours 
and are thus not a good vehicle for post-harvest fortification. 
The efficacy of biofortification depends on the bioavailability 
of zinc from the improved crop, as the native phytic acid con-
tent and the interaction of the native zinc with the grain matrix 
may strongly influence zinc absorption. The aim of this study 
was to evaluate zinc absorption from a biofortified rice and to 
compare it to a rice fortified with ZnSO4 before consumption 
to the same total zinc content (1.12 mg/meal). 

Methods: Fractional absorption of zinc (FAZ) was mea-
sured using the double isotopic tracer ratio method. 70Zn la-
bel was present intrinsically in the biofortified rice, and it was 
added before consumption to the extrinsically fortified rice. 
Sixteen young healthy adults consumed the two single meals 
in a crossover design. 

Results: The geomean FAZ (-SD; +SD) from the biofortified 
rice was 23.7 % (16.4; 34.2), similar to the 19.5 % FAZ (13.4; 
28.5) measured in the extrinsically fortified rice (p = 0.06). 

Conclusions: The results suggest that the zinc intrinsically 
present in the biofortified rice is released from the rice matrix 
in the gastrointestinal tract and its absorption is influenced by 
phytic acid and other food components similarly to that of the 
extrinsically added zinc. 

Key words: zinc absorption, biofortification, rice Funding: 
The INSTAPA project receives funding from the European 
Union’s Seventh Framework Programme [FP7/2007-2013] un-
der grant agreement no 211484. 

O099
SEX DIFFERENCES OF VITAMIN E METABOLISM IN 
RATS
A.Takenaka1, N. Fujita1

1Department of Agricultural Biochemistry, School 
of Agriculture, Meiji University, Kawasaki, Kana-
gawa, Japan

Background and objectives: Alpha-tocopherol, a form of 
vitamin E, is preferentially accumulated in human and rodents 
by means of alpha-tocopherol transfer protein. It has been re-
ported that plasma and tissue concentrations of alpha-toco-
pherol are higher in females than in males that may be related 
to the sex difference of antioxidative activity. In order to clarify 
the mechanism of this difference, we investigated the sex diffe-
rences of alpha-tocopherol metabolism in rats. 

Methods: Urinary excretion of alpha-carboxyethyl-hy-
droxychromans (CEHC), a major alpha-tocopherol metaboli-
te, was measured and compared between 1) male and female 
rats of 9 weeks old, 2) male and female rats of 3 weeks old, 
3) ovariectomized and sham-operated female rats, 4) castra-
ted and sham-operated male rats, 5) castrated male rats with 
or without testosterone propionate injection (8 mg / kg body 
weight). Plasma and liver alpha-tocopherol concentrations and 
lipid concentrations were also measured. 

Results: Urinary alpha-CEHC excretion was significantly 
higher in female than male rats of 9 weeks old, but the differen-
ce was not observed in rats of 3 weeks old. Castration increased 
urinary CEHC concentration while ovariectomy did not have 
any effect. Teststerone injection to castrated rats reduced uri-
nary CEHC excretion. Testosterone decreased plasma and liver 
alpha-tocopherol concentrations and liver triglyceride concen-
trations. 

Conclusions: Urinary excretion of alpha-tocopherol meta-
bolite was higher in female rats than in males, and this diffe-
rence was caused by the effect of testosterone. The results that 
testosterone decreased both alpha-tocopherol metabolism and 
accumulation in body indicated that testosterone reduced lipid 
and tocopherol accumulation that cause the reduced tocophe-
rol metabolism in male rats. To clarify the mechanism of low 
tocopherol accumulation in male rats needs further investiga-
tion.

Key words: alpha-carboxyethyl-hydroxychroman, alpha-
tocopherol, ovariectomy, vitamin E 
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O100
IODINE EXCRETION HAS DECREASED IN DEN-
MARK DURING THE LAST 5-6 YEARS
L B.Rasmussen1, L. Bjergved2, A. Krejbjerg3, T. Jørgen-
sen2, P. Laurberg3, H. Perrild4, L. Ovesen5, 
1Division of Nutrition, National Food Institute, Tech-
nical University of Denmark 
2Research Centre for Prevention and Health, The 
Capital Region of Denmark, Glostrup, Denmark 
3Department of Endocrinology and Medicine, Aal-
borg Hospital, Aalborg, Denmark 
4Department of Endocrinology and Gastroentero-
logy, Bispebjerg University Hospital,Copenhagen, 
Denmark 
5Department of Gastroenterology, Slagelse Hospi-
tal, Slagelse, Denmark

Background and objectives: Before 1998 mild to moderate 
iodine deficiency existed in Denmark. A voluntary iodine for-
tification program was introduced in Denmark in 1998, and 
changed to a mandatory fortification of household salt and 
bread salt in 2000. The objective of this study was to compa-
re iodine excretion and iodine intake in 2004-2005 and 2008-
2010. 

Methods: Two population based studies were carried out 
after fortification in 2004-2005 and in 2008-2010 in two cities 
in Denmark. The first study included 3579 randomly recrui-
ted adult participants (participation rate 46.6 %). The second 
study included 2465 adult participants (59.1 %), recruited 
among participants in a cross-sectional study carried out in 
1997-1998. Iodine in casual urine samples was measured by 
the Ce-As method. Creatinine was measured on a Vitros 250 
chemistry system. Intake of iodine rich food was assessed by 
food frequency questionnaire. To calculate estimated 24-h io-
dine excretion the iodine/creatinine ratio was multiplied by ex-
pected daily creatinine excretion for the given individual. 

Results: Median (25-75 percentiles) iodine excretion was 
101 (57-151) μg/l in 2004-2005 and 83 (47-133) μg/l in 2008-
2010, P<0.001. A higher estimated fluid intake (½ glass) in 
2008-2010 compared with 2004-2005 might partly explain this 
decrease. However, median estimated 24 h iodine excretion 
decreased from 150 (101-235) μg/day to 134 (93-206) μg/day, 
respectively (P<0.001). This measure takes the dilution of the 
urine into account. Dietary intake of iodine rich food did not 
change significantly but percent who used dietary supplements 
with iodine increased from 30 % and 36 % (P<0.01). 

Conclusion: Iodine excretion in Denmark has decreased 
significantly between 2004-2005 and 2008-2010 to a level in-
dicating mild iodine deficiency in the population, despite an 
unchanged fortification program. These results suggest that the 
iodine content in food, e.g. milk, may have changed. 

Key words: iodine fortification, iodine intake, Denmark 

O101
EVALUATION OF ZINC STATUS AND COMMUNITY 
PERCEPTIONS IN PAKISTAN: THE NATIONAL NU-
TRITION SURVEY 2011
S. Soofi1, A. Habib1, Z. Bhutta1, I. Hussain1, D. Alam1

1Department of Paediatrics & Child Health, Aga 
Khan University, Pakistan

Background and objectives: Over a third of the global po-
pulation is at risk of zinc deficiency. Zinc deficiency is the fifth 
leading risk factor for childhood illnesses in the developing 
world. Several systematic reviews of preventive and therapeu-
tic strategies have highlighted potential benefits of zinc. Pa-
kistan is recognized as a country with a significant proportion 
of its population at risk of zinc deficiency. Previous National 
Nutrition Survey in 2001 identified over a third of the women 
and children as zinc deficient on the basis of plasma zinc esti-
mation. In the last decade, other than the introduction of zinc 
for the management of diarrhea, no large scale preventive in-
terventions have been evaluated. In order to understand the 
population prevalence of zinc, we evaluated the zinc status as 
part of the recently concluded National Nutrition Survey 2011. 

Methods:The survey was conducted on a national and pro-
vincial sampling frame weighted for urban and rural popula-
tions and targeted women of reproductive age (WRA) 15-49 
years and children under 5 (U5C) 0-59 months. All seven pro-
vinces of the country were included and in a two stage strati-
fied survey. Altogether 30,000 households were surveyed and 
12,000 blood specimens each from WRA and U5C analysed for 
a range of micronutrients using standard procedures in a CDC 
certified central micronutrient laboratory. 

Results: Preliminary findings from the survey indicate that 
overall nutritional status of children in Pakistan have not im-
proved since 2001. Stunting rates range from 37-54% and bet-
ween 5-9% of children severely wasted. Among WRA 5-18% 
BMI < 18.5. Preliminary findings of the overall prevalence of 
zinc deficiency suggest that 38% of U5C and 48% of WRA have 
serum zinc concentrations < 60 µg/dL). 

Conclusion: To reduce the burden of zinc deficiency in low 
resource countries, fortification of food may be the only solu-
tion at a population level. 

Key words: Zn deficiency, urban, rural, Pakistan 
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O102
DEFINING OBESITY USING BIOLOGICAL END 
POINT IN CHILDREN
V P. Wickramasinghe1, C. Arambepola2, P. Bandara1, M. 
Abeysekera1, S. Kuruppu1, P. Dilshan1, B S. Dissanayake1

1Department of Paediatrics, University of Colombo, 
Sri Lanka 
2Department of Community Medicine, University of 
Colombo, Sri Lanka

Background and objective: Obesity is defined as presen-
ce of excessive body fat mass(FM) associated with morbidity. 
FM associated with morbidity in children is debatable and only 
few studies have tried to identify the critical FM which varies 
between 20%-25 % in boys and 25%-32% in girls. This study 
attempts to identify the %FM that would define obesity among 
Sri Lankan children. 

Methods: A cross sectional descriptive study conducted 
among 5-15year old children in Colombo district. FM was 
assessed using InBody-230 BIA machine (Boispace Co Ltd, 
South Korea) and validated against Sri Lanka body composi-
tion equations. Waist circumference (WC) was measured. After 
a 12 hour fast, blood was drawn for fasting blood glucose (FBS) 
and lipid profile. OGTT was done with anhydrous glucose 1.75 
g/kg body weight and random blood sugar (RBS) done 2hours 
later. Metabolic derangements were defined as: WC for age 
>90th centile (UK standards); FBS>100 mg/dl or RBS>140 mg/
dl; HDL-C<40 mg/dl; triglyceride>150 mg/dl; and SBP/DBP 
>+2SD for age (UK standards). Metabolic syndrome (MetS) 
was diagnosed by a high WC with ≥2 metabolic derangements. 
ROC were drawn to determine best %FM that predicts MetS as 
well as ≥2 metabolic derangements. 

Results: 920 children were studied (boys 547). 15 (1.6%) 
had MetS. 95 (10.3%) had two and 16 (1.7%) had ≥3 metabolic 
derangements. MetS in boys was associated with a %FM of 28.6 
(sensitivity 0.857; specificity 0.870) and in girls 32.6 (sensitivity 
0.833; specificity 0.789). ≥2 metabolic abnormalities were asso-
ciated with a %FM of 17.1 in boys and 25.7 in girls. 

Conclusion: FM associated with adverse health outcomes 
in this population is comparable to other available data. A 
%FM 28% for boys and 32% for girls would be an acceptable 
cutoff limit. 

Acknowledgements: Study carried out through an educa-
tional grant from Anchor institute, to University of Colombo. 

Key words: Fat mass, Obesity, metabolic derangement, Sri 
Lankan children

O103
RIBOFLAVIN STATUS IS INVERSELY ASSOCIATED 
WITH HOMOCYSTEINE AND DETERMINES THE 
EFFECT OF THE MTHFR 677C>T POLYMORPHISM 
ON HOMOCYSTEINE DURING PREGNANCY
C J. García-Minguillán1,2, P. Cavallé-Busquets2, J D. Fer-
nandez-Ballart1,2, M. Ballesteros4, M I. Berrocal-Zarago-
za1,2, O. Bueno1,2, P. Solé-Navais1,2, M M. Murphy1,2,5

1Area of Preventive Medicine and Public Health, Fa-
culty of Medicine and Health Sciences, Universitat 
Rovira I Virgili, IISPV, Reus, Spain 
2CIBER Fisiopatologia de la Obesidad y Nutrición 
(CB06/03) Instituto Carlos III, Spain 
3Unit of Obstetrics and Gynaecology, Hospital Uni-
versitari Sant Joan de Reus, Spain 
4Unit of Obstetrics and Gynaecology, Hospital Uni-
versitari Joan XXIII de Tarragona, Spain 
5Financial Support: Comisión Interministerial de 
Ciencia y Tecnologia, Spain (SAF2005/05096); The 
Spanish Ministry of Health (Instituto de Salud Car-
los III, Fondo de Investigaciones Sanitarias), project 
PI:10/00335; Institut d’Investigació Sanitària Pere 
Virgili

Background and objectives: The function of FAD-depen-
dent methylenetetrahydrofolate reductase (MTHFR) may be 
affected by riboflavin status. We investigated the effect of ribo-
flavin status during pregnancy on homocysteine (tHcy) and on 
the relationship between the MTHFR 677C>T polymorphism 
and tHcy. 

Methods: 400 women from the Reus-Tarragona Birth Co-
hort (NUTCIR phase; University hospitals Sant Joan, Reus and 
Joan XXIII, Tarragona) were studied. Erythrocyte glutathione 
reductase activation coefficient (EGRAC, functional ribofla-
vin status indicator), red cell folate (RCF), plasma cobalamin 
and tHcy at <12, 24-27 and 34 gestational weeks (GW), and 
the MTHFR 677C>T polymorphism were determined. The as-
sociation between EGRAC and tHcy and how EGRAC status 
affected the association between the polymorphism and tHcy 
were investigated using multiple linear regression analysis 
(MLRA) at each of the studied time points. The models were 
adjusted for RCF, cobalamin, creatinine, smoking, caffeine, 
study centre, maternal age and GW at the moment of the ex-
traction. 

Results: EGRAC increased as pregnancy progressed indica-
ting worsening status (12GW vs 34GW, mean[SD]) (1.15[0.17] 
vs 1.19[0.18] p<0.05). tHcy [µmol/L, geometric mean(SD)] 
was higher at 24-27GW in participants with riboflavin defi-
ciency (EGRAC >1.4) (5.13[1.07]) compared to those with 
optimal riboflavin status (EGRAC < 1.2) (4.51[1.02],p<0.05) 
and at 34GW in those with deficient (6.21[1.07] vs 5.00[1.02], 
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p<0.001) or borderline (EGRAC >1.2-<1.4) riboflavin status 
(5.73[1.02], p<0.01). MLRA showed that tHcy was 18% higher 
in MTHFR 677C>T homozygotes in the highest EGRAC terti-
le >1.17) at <12GW compared to the reference group (hetero-
zygotes and wild types combined) and 18.8% higher at 34GW 
(high EGRAC tertile: >; 1.22). The respective interaction terms 
(EGRAC * MTHFR 677C>T genotype) were significant: p= 
0.002 and p<0.001. 

Conclusion: Riboflavin status worsened as pregnancy pro-
gressed, was inversely associated with tHcy in mid-late preg-
nancy and determined the effect of the MTHFR 677C>T poly-
morphism on tHcy. 

Key words: Riboflavin, homocysteine, MTHFR 677C>T, 
pregnancy. 

O104
AN INADEQUATE FRUIT AND VEGETABLE INTAKE 
HAS ONLY A SMALL EFFECT ON VITAMIN STATUS 
IN EUROPEAN ADOLESCENTS- THE HELENA STU-
DY
C. Breidenassel1, J. Valtueña2, A. Spinneker1, E. Nova3, 
M. Cuenca-García4, J. Benser1, S. De Henauw5, M. Kers-
ting6, A. Kafatos7, O. Androutsos8, P. Nagy9, LA. More-
no10, 11, P. Stehle1, M. Gonzalez-Gross2,12

1Department of Nutrition and Food Science, Univer-
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9Department of Paediatrics, University of Pécs, 
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10GENUD: “Growth, Exercise, Nutrition and Deve-
lopment” Research Group, University of Zaragoza, 
Zaragoza, Spain

Background and objectives: Fruit and vegetables intake is 
recommended as high intakes are associated with a reduced 
outcome of chronic disease and positive health status. Espe-
cially adolescents often have an inadequate intake of fruit and 
vegetables, and this could be linked to an undersupply of nu-
trients, and specifically, vitamins. The association between fruit 
and vegetable consumption (FVC) and vitamin status in Eu-
ropean adolescents participating in the HELENA (Healthy Li-
festyle in Europe by Nutrition in Adolescence) cross-sectional 
study is examined. 

Methods: In 1089 adolescents (580 females), FVC were 
assessed by means of a validated questionnaire and blood vi-
tamin concentrations [plasma folate (PF), red blood cell fola-
te (RBC folate), whole blood folate (WBF), cobalamin, holo-
transcobalamin, total-homocystein, vitamin B6, vitamin C, 
ß-carotene, αtocopherol, retinol, and 25-OH-vitamin D]. The 
fruit and vegetable intake was classified into 3 groups: A: intake 
less or equal to once a week; B: 2-6 times per week, C: at least 
once per day. Vitamin status was assessed by chromatography 
(RP-HPLC) or immunoassays. Statistical differences were as-
sessed by ANOVA analysis (p<0.05, SPSS). 

Results: Group C with regular fruit and vegetable con-
sumption included the lowest percentage of adolescents (for 
fruits: boys = 14.6%, girls 21.4%, for vegetables: boys =10.3%, 
girls = 16.5%). In both gender, significantly higher PF levels 
were observed with higher FVC. In boys, FVC was positively 
correlated to WPF and RBC-folate (p<0.05). Only in girls, a 
higher vegetable intake was also associated with significantly 
higher cobalamin, vitamin C and ß-carotene levels. Fruit in-
take in boys was inversely associated with α-tocopherol con-
centrations (p<0.05). 

Conclusions: Less than 20% of adolescents consumed fruit 
and vegetables at least once per day. Only folate was positively 
influenced by FVC and in addition in girls, cobalamin, vitamin 
C, and ß-carotene concentrations were related to vegetable in-
take. 

Key words: vitamin status, fruit and vegetable intake, ado-
lescents 
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O105
CLASSIFICATION OF BODY MASS INDEX OF RU-
RAL AND PERI-URBAN SCHOOL CHILDREN AND 
ADOLESCENTS IN NIGERIA USING TWO INTERNA-
TIONAL STANDARDS
H. Ene-Obong,1, E. Ekweagwu,2, E. Agabi.1

1Department of Biochemistry (Nutrition Unit), Uni-
versity of Calabar, Calabar, Cross River State, Nigeria 
2Department of Home Science, Nutrition and 
Dietetic, University of Nigeria, Nsukka, Enugu State, 
Nigeria

Background and objectives: Body mass index (BMI) has 
been identified as a useful tool for defining overweight/obe-
sity in children and adolescents. Age- and sex- specific cut-off 
points have been developed by the International Obesity Task 
Force (IOTF) and World Health Organization (WHO) and re-
commended for international comparison of the prevalence. 
The aim of this paper is to compare the sensitivity of two in-
ternational standards in defining body mass index (BMI) sta-
tus of rural and peri-urban populations of school children and 
adolescents. 

Methods: Cross-sectional studies were conducted invol-
ving 360 and 410 randomly selected school children and ado-
lescents in Ebonyi State (rural communities) and Cross River 
State (peri-urban communities). Weights and heights of the 
subjects were measured using standard procedures. Age was 
obtained from school records/birth certificates. BMI was calcu-
lated using the formula: Weight (kg)/Height (m2). Overweight, 
obesity, thinness/underweight were defined using the IOTF 
cut-off points for children 2-18 years and the WHO BMI-for-
age Z-scores for 2-5 year and 5-19 year olds. Descriptive statis-
tics was used to analyze data. 

Results: Using the WHO classification, the prevalence of 
underweight/thinness, overweight and obesity in the rural area 
were 30%, 4.7% and 0%, while the IOTF classified them as: 
thinness grade I (68%), grade II (15%) and grade III (11.7%). 
For the peri-urban population, using the WHO reference stan-
dard, the prevalence of underweight, overweight, and obesity 
were 7.9%, 7.1%, and 0.2%, while the IOTF cut-off classified 
the same population as: underweight, 21.9%; overweight, 4.4%; 
obesity, 0.2%. 

Conclusions: There are considerable differences using the-
se standards; while the WHO standard magnifies the prevalen-
ce of overweight, the IOTF cut-offs appears to exaggerate the 
prevalence of underweight/thinness. This calls for caution in 
the interpretation of results obtained using these standards and 
the need for national/regional standards. 

Key words: Body mass index, sensitivity, international stan-
dards, children, adolescents 
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FRUIT MACROANTIOXIDANTS, A NEW TYPE OF 
MAJOR PLANT FOOD CONSTITUENTS, SIGNIFI-
CANTLY CONTRIBUTE TO THE INTAKE OF ANTIO-
XIDANTS IN THE DIET
J. Pérez-Jiménez1, ME. Díaz-Rubio1, F. Saura-Calixto1

1Department Metabolism and Nutrition, Institute 
of Food Science, Technology and Nutrition (ICTAN-
CSIC), Madrid, Spain

Background and objectives: The association between an-
tioxidants intake and a decrease in the risk to develop certain 
chronic diseases is commonly attributed to low molecular 
weight antioxidants (vitamin C, vitamin E, carotenoids, certain 
polyphenols, etc.). These compounds provide a daily antioxi-
dant intake of 3,300 antioxidant units (umol Trolox equiva-
lents) in the Spanish diet. However, recent works have reported 
the existence of macroantioxidants, high-molecular weight an-
tioxidants that reach nearly intact the colon and that may have 
specific health-related properties (Arranz et al., Molec. Nutr. 
Food Res., 54, 2010, 1646-58; Hamauzu et al. Plant Foods Hu-
man Nutr., 66, 2011, 70-77). In this work, macroantioxidants 
and associated antioxidant capacity in the most consumed 
fruits in Europe were evaluated, aiming to elucidate the contri-
bution that they may have to total antioxidant intake. 

Methods: Eight fruits were selected, corresponding to the 
75-80% of the consumption in Spain, Holland, France and 
Germany. Macroantioxidants and low molecular weight anti-
oxidants were evaluated by different methodologies, including 
HPLC-MS analysis. Associated antioxidant capacity was eva-
luated by three complimentary methods. 

Results: Macroantioxidants content in fruits commonly 
consumed in Europe ranges from 212 to 3560 mg/100 g dry 
matter in melon and in banana, respectively. In the Spanish 
diet, macroantioxidants from fruits provide a daily intake of 
458 antioxidant units (umol Trolox equivalents determined by 
ABTS, 2,2α;-Azino-bis-3-ethylbenzothiazoline-6-sulfonic acid 
assay). Some individual macroantioxidants were identified, 
such as quercetin or vanillic acid. 

Conclusions: Macroantioxidants, usually ignored, provide 
similar antioxidant units intake than low molecular weight an-
tioxidants in fruits (458 vs 430). Further research is needed, 
including all plant foods, to elucidate the contribution of ma-
croantioxidants to the reported health-effects of diets rich in 
antioxidants. 

Key words: macroantioxidants, dietary antioxidants, fruits 
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O107
EFFECT OF A DIETARY SUPPLEMENT IN BODY 
COMPOSITION IN PERIMENOPAUSAL WOMEN
V. Calabria Torres1, C. Prado Marínez1, M D. Marrodán 
Serrano2, M. Carmenate Moreno1, A. del Valle Ramírez1, 
A H.Nielsen Anderson1

1Universidad Autónoma de Madrid, Madrid, Spain 
2Universidad Complutense de Madrid, Madrid, 
Spain

Background and objectives: Recent studies have 
highlighted the effectiveness of the drugs combination with 
a modification of lifestyle therefore relates to the reduction of 
body weight. In this paper we analyze the effect of a dietary 
supplement, not yet available in the European market, on body 
composition, lipid profile and blood count. 

Methods: The used sample was 92 perimenopausal women 
with a mean age of 48.1 ± 7.4 years. A randomized double-
blind protocol tocompare the group A (product) and the group 
B (placebo) was designed. For inclusion in the study women 
should submit a BMI within categories of overweight or obe-
sity grade I, not have hepatic or renal disease, not have gastric 
reduction surgery, no pregnant or following any diet atthe mo-
ment of the study. The treatment period was two months with 
somatic, physiological and hematic controls, at the beginning, 
at the end of the treatment product/placebo and 2,5 months 
following the finish. The women were informed and advised 
on lifestyle and nutrition but not imposed any diet or exercise 
during the months of study. 

Results: The most relevant results found indicate that while 
weight loss has been discreet in women who have taken the 
food supplement, however, have experienced a significant in-
crease in muscle mass (p<0.03) and tissue hydration (p<0.01), 
not altering bone mass values. In both groups there has been a 
significant reduction of about 1% in the fat component. Finally, 
in postmenopausal women showed a decrease in the percenta-
ge of total fat only in those who consumed the food supplement 
and not the placebo group. 

Conclusion: The administration of a supplement to peri-
menopausal women can lead to specific changes in body com-
position. 

Key words: body composition, climacteric women, food 
supplement, antioxidant. 
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EFFECTS OF SEAWEED-RESTRUCTURED PORK 
DIETS ENRICHED WITH CHOLESTEROL ON RAT LI-
VER HISTOLOGICAL PARAMETERS
A R. Schultz Moreira1, R A. García-Fernández2, S. Bas-
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Background and objectives: Seaweeds, being prolific sou-
rces of bioactive components have gained interest in recent 
years. Diets prepared from seaweeds can be given as supple-
ments. The aim of this investigation was to identify whether 
the liver damage markers of normal or hypercholesterolaemic 
rats was affected by dietary supplementing diets with restruc-
tured meat (RM) containing Wakame (W), Nori (N) and Sea 
Spaghetti (S). 

Methods: Eight rat groups were fed a mix of 85% AIN-93M 
rodent-diet plus 15% freeze-dried RM for 35 days. The control 
group (C) consumed control RM, the algae groups, RM with 
5% Wakame, 5% Sea spaghetti and 5% Nori, respectively. Ani-
mals on added cholesterol diets (CC, CW, and CN) consumed 
their corresponding basal diets added with cholesterol (2%) 
and cholic acid (0.4%). The histology technique was used to 
evaluate liver injuries. 

Results: CN and CS diet induced significantly lower plas-
ma cholesterol levels (P<0.001) than the CW diet. Only partial 
injury could be observed by histology in the liver of rats recei-
ving CC as compared with the C group. Histological analyses 
did not demonstrate any remarkable changes in the liver with 
respect to CC groups. However, the incidence of non-dense 
glycogen-like vacuole presence observed in livers of the Nori 
rats was significantly higher (P<0.05) than in Wakame and 
control rat livers. 

Conclusions:N and S blocked the hypercholesterolaemic 
effects of the dietary cholesterol but were unable to reduce the 
incidence of several liver alterations. Effects of some seaweed 
seem to be a two-edged sword as they increased liver dama-
ge or plays a role in detoxification. More studies are needed to 
ascertain the utility of consuming algae as part of very choles-
terol-rich diets. 
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DULATORY EFFECT OF Lactobacillus plantarum 
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Background and objectives: Among physiological changes 
associated to obesity it has been reported alterations in the in-
testinal microbiota which may contribute to a systemic proin-
flammatory status. It was aimed to evaluate the interaction of 
Lactobacillus plantarum 3547 (Lp3547) with innate immune 
system and its ability to counteract inflammation by diet indu-
ced obesity in animal model. 

Methods: Human monocytes isolated from healthy volun-
teers were used to obtain macrophages (MØ) which were pre-
treated with Lp3547 for 6 hours. After washed MØ were kept 
in medium for 1, 2, 4, 7 and 10 prior to a second stimulation 
with Escherichia coli, Staphylococcus aureus or LPS. Levels of 
cytokines were analyzed by CBA and membrane proteins by 
Western blot. In addition, male Wistar rats were supplemented 
with control (n=16) or hipercaloric diet (n=16) for 22 weeks 
followed by 2 weeks of Lp3547 supplementation (2x109 cfu/
kg). Cytokine profile was quantified in plasma, intestine, liver 
and adipose tissue. 

Results: MØ improved its reprogramming ability in res-
ponse to pathogen bacteria when were exposed to Lp3547. 
Moreover, the elevated expression of CD64, HLA-DR and 
TREM1 suggested a high phagocytic ability. Plasma and ileal 
IL10 concentrations were higher in obese and control animals 
when supplemented with Lp3547. Also, probiotic treated obe-
se animals showed lower TNFα; concentrations in plasma and 
adipose tissue than obese control, presenting values similar to 
the observed in control lean animals. 

Conclusions: Lp3547 seems to have an immunomodula-
tory effect in MØ and it points a putative protective role in the 
inflammatory process associated to obesity. 

Acknowledgements: This work was supported by Carinsa 
group thought the project HUENUFOOD (CEN- 20101016) 
inside the CENIT program from the Spanish Ministry of Eco-
nomy and Competitiveness 
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O110
Lactobacillus reuteri DSM 17938 AND 
Lactobacillus caseiCRL 431 MODESTLY IN-
CREASE GROWTH, NOT IRON AND ZINC STATUS, 
AMONG INDONESIAN CHILDREN
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Background and objectives: Probiotics and milk calcium 
may increase resistance to intestinal infection, but their effect 
on growth, iron and zinc status of Indonesian children is un-
certain. We investigated the hypotheses that cow’s milk added 
with probiotics would improve growth, and iron and zinc sta-
tus of Indonesian children, whereas milk calcium alone would 
improve growth, but reduce iron and zinc status. 

Methods: A six-month randomized trial was conducted 
in low-socioeconomic urban communities of Jakarta. Healthy 
children (n=494) were randomly assigned to receive low-lac-
tose milk: with low-calcium content ~50 mg/d (LC; n=124), 
regular-calcium content ~440 mg/d (RC; n=126), RC with 
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5x10^8 colony-forming unit/d Lactobacillus casei CRL 431 
(casei; n=120); or RC with 5x10^8 colony-forming unit/d Lac-
tobacillus reuteri DSM 17938 (reuteri; n=124). Growth, ane-
mia, iron and zinc status were assessed before and after the 
intervention. 

Results: Compared to RC, the reuteri group had signi-
ficantly greater weight gain [0.22 (95% CI: 0.02, 0.42) kg], 
weight-for-age Z-score (WAZ) changes [0.09 (95% CI: 0.01, 
0.17)], and monthly weight [0.03 (95% CI: 0.002, 0.05) kg/mo] 
and height [0.03 (95% CI: 0.01, 0.05) cm/mo] velocities. Casei 
significantly increased monthly weight velocity [0.03 (95% CI: 
0.001, 0.05) kg], but not height. However, the changes in un-
derweight, stunting and anemia prevalence, and iron and zinc 
status were similar between groups. 

Conclusions: L. reuteri DSM 17938 modestly improved 
growth, by increasing weight gain, WAZ changes, and weight 
and height velocity, while L. casei CRL 431 modestly improved 
weight velocity. Independent from probiotics supplementation, 
regular milk calcium neither affected growth, nor iron and zinc 
status. 

Key words: probiotics, calcium, growth, iron and zinc sta-
tus, Indonesian children 

O111
CONSUMPTION OF A POLYPHENOL-RICH ORAN-
GE JUICE IMPROVES ENDOTHELIAL BIOMARKERS 
IN OVERWEIGHT AND OBESE ADULTS(BIONAOS 
STUDY)
O. Rangel1, M. Rico1, F. Vallejo2, J. Boza3, M. Kellerhals3, 
A. Perez de la Cruz4, F. Tomas-Barbera2, A. Gil1, M. Mesa1, 
C. Aguilera1
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Background and objectives: Several studies in animals and 
humans have demonstrated that citrus flavanones as hesperidin 
and naringin have a cardiovascular protector effect. The aim of 
the study was to evaluate the influence of a dietary intervention 
including a polyphenol-rich orange juice (OJ) on endothelial 
function markers in overweight and obese adults. 

Methods: 151 volunteers (18-65y) included in a randomi-
zed, placebo-controlled, double-blind, crossover trial. 45 were 
overweight (25-30kg/m2) and 106 obese (30-40kg/m2) and 
were randomly assigned into two groups. One group consu-
med two daily doses (250ml each) of a polyphenol-rich OJ 
(582.5mg of hesperidin, 125mg of narirutin and 34mg of di-
dymin, daily) during 12 weeks, and after a 4-8 week wash-out 
period, they consumed an OJ with lower levels of polyphenol 
(237mg of hesperidin, 45mg of narirutin and 17mg of didymin, 
daily) during 12 weeks. The second group followed up the or-
der conversely. Resistin and soluble forms of intercellular adhe-
sion molecule (sICAM-1) and vascular cell adhesion molecule 
(sVCAM) were analysed using xMap technology. Flavanones 
excretion in urine was measured using UPLC-MS/MS. A linear 
mixed model was used to evaluate differences between groups. 
Correlations between parameters were estimated by compu-
ting Pearson’s correlation coefficient. All statistical analyses 
were performed with the SPSS 20. 

Results: Hesperidin and naringin excretion increased sig-
nificantly in both groups after 12-wk consumption, but being 
considerably higher in the polyphenol-rich OJ group (p<0.001). 
Moreover, plasma concentration of resistin and sICAM-1 sig-
nificantly decreased after polyphenol-rich OJ consumption (p-
values<0.001). However, no changes were observed in sVCAM 
concentration. Nevertheless, sICAM decreases were negatively 
correlated with hesperidin in urine (p-value<0.05). 

Conclusions: Consumption of a polyphenol-rich OJ for 12 
weeks improves condition of cardiovascular risk biomarkers as 
resistin and sICAM-1 in overweight and obese adults. 

Key words: Polyphenols, orange juice, obesity, cardiovascu-
lar disease biomarkers.
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TEMPE AND TOFU FLOUR MAY HAVE POSITIVE 
EFFECT ON COGNITIVE FUNCTION
A. Kridawati1, A. Kridawati2, Hardinsyah2, A. Sulae-
man2, R. Damanik2, A. Winarto3, T B W. Rahardjo4, E. 
Hogervorst5
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Background and objectives: Previous observational work 
in humans suggested that phytoestrogens may have a time li-
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mited, dose dependent, and age dependent effects on cogni-
tion in postmenopausal women. Indonesia is a country where 
people commonly consume large amounts of tempe and tofu 
– soy products rich in phytoestrogens.Where tofu had positi-
ve associations with memory in middle-aged women, negative 
associations were found in older women. The objective of this 
stufy was to asses effects of tempe and tofu on memory in el-
derly female rates. 

Methods: Ninety white female Sprague Dawley strain rats 
aged 12 months were randomly assigned to three intervention 
groups (tempe, tofu, and estradiol) after ovariectomy and two 
control groups (casein ovariectomy and casein-non ovariec-
tomy). Memory was assessed by a modified T maze test before 
and after ovariectomy and after 2, 5 and 8 weeks of treatment. 
Isoflavone content of tofu and tempe was assessed using HPLC 
assays. 

Results: The content of isoflavones in tempe flour was twi-
ce that of tofu flour. The group of rats fed with tempe showed 
better cognitive function (faster times to maze completion and 
longer distance covered within the first five minutes) than tofu, 
estradiol and casein non ovariectomy, but then a reversal was 
seen at 8 weeks, similar with tofu, estradiol, and casein non 
ovariectomy. The casein group showed no change in learning 
time, although distance covered was seen to drop after week 
2. For both products tempe and tofu efficacy increased with 
consumption over time and after 8 weeks a reversal of effects 
was seen. 

Conclusion: Regular high intake of phytoestrogens derived 
from tempe may have short term positive effects on memory 
in older female subjects. Future studies should include older 
and young rats to identify mechanisms and be followed by a 
clinical trial. 

Key words: tempe flour, tofu flour, cognitive, elderly female 
rats.
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EFFCET OF ADMINISTRATION OF CARNITINE ON 
THE CARDIAC AND ERYTHROPOIETIC FUNCTION 
OF CARNITINE DEFICIENT PATIENTS
Y. Aoki1,2, T. Yamamoto1, Y. Ishimori2, Y. Okubo2

1Institute of Medullasin, Florida, USA 
2Fureai Clicic Izumi, Japan

Background and objectives: Various amounts of carnitine 
were administered to hemodialytic patients to evaluate changes 
of both cardiac and erythropietic function in them. 

Methods: Patients receiving hemodialytic therapy (26 pa-
tients) were employed in the study. Every patient receiving he-
modialysis showed extremely low carnitine concentration in 
plasma, because carnitine is easily removed through dialysis 

membrane and generation of carnitine in the kidney is extre-
mely low in the atrophic kidney with decreased oral intake of 
it. Administration of carnitine (2.4g/day) to patients receiving 
hemodialysis increased its level in plasma above normal levels 
in two weeks. Plasma carnitine concentration was measured 
by determining the amount of CoA released from the reaction 
between carnitine and acetyl-CoA.

Results: Doses of erythropoietin required for maintaining 
hemoglobin levels in peripheral blood between 10 and 11g/dl 
decreased about 55% of the doses initially required. Therefore, 
carnitine is considered to increase erythropoiesis by the me-
chanism other than the increase in the oxidation of fatty acids 
in mitochondria. Effect of administration of carnitine on car-
diac function of hemodialysis patients was also examined by 
measuring the ejection fraction in echo cardiography It increa-
sed significantly (p<0.05) after carnitine therapy. Both human 
atrial naturetic peptides in plasma and cardiothoratic ratio de-
creased after carnitine therapy significantly (p<0.05). 

Conclusions: These results indicate that administration of 
carnitine to hemodialytic patients improved cardiac function, 
because carnitine enhanced the entry of fatty acids into mito-
chondrial matrix to increase their oxidation to produce ATP. 

Key words: Carnitine, hemodialysis, erythropoietin, ejec-
tion fraction. 

O114
SOCIAL REPRESENTATION OF OBESITY IN A RU-
RAL COMMUNITY OF MEXICO
T. Ochoa1

1Health Department, Iberoamerican University, 
Mexico

Backgorund and objectives: Obesity is generally conceived 
as a disease and therefore is undesirable for individuals. Diffe-
rent conceptions of the biological-medical model are present 
in the ideology and way of living in different cultures so it is 
important to recognize and understand social representations 
of obesity to implement rational programs in societies in nutri-
tional transition to prevent and reduce obesity. The aim of the 
study was to identify the social representations of obesity in a 
rural community: San Jeronimo Amanalco located two hours 
distance from Mexico City. 

Methods: The ethnographic method was used and the re-
searcher lived for five summers in the community from 2006 to 
2010. Depth interviews and informal conversations were con-
ducted to general population of the community (about 3000 
interviews in total). 

Results: People of the community recognize two types of 
obesity: obese persons and inflated individuals. Obesity is cau-
sed by overeating. An inflated person results by consuming 
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large quantities of sodas, beer and junk food. From a nutri-
tional and medical standpoint both categories fall within the 
overweight or obese, but for the people an inflated person is 
not obese. The inflated category arises in the community about 
50 years ago, coinciding with the entry process industrialized 
food to the community. On the other hand, an obese person 
is considered as a sign of health and wellness and thinness is 
synonymous with anemic person. The ideal of the married 
woman’s body is being obese as it is a sign that your husband is 
a good provider in the home. 

Conclusion: In San Jerónimo Amanalco, people see obesity 
as normal. Understanding the social representations of obe-
sity is an essential element for the implementation of health 
programs in nutrition transition societies. Unfortunately, cu-
rrently used strategies in Mexico are not considering these cul-
tural aspects about obesity. 

Key words: social representation of obesity, culture, Mexico 
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MAJOR DIETARY PATTERNS OF IRANIAN WO-
MEN AND THEIR RELATION WITH ETHNICITY 
AND DURATION OF RESIDENCE IN THE CAPITAL 
CITY(TEHRAN).
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Background and objectives: Tehran, capital of Iran, is a 
multi ethnic city. Various ethnic groups may follow different 
eating pattern. Also, living in a Metropolis may change the 
habits to heather or unhealthier patterns due to accultura-
tion. The aim of this study was to detect major dietary patterns 
and their relation with ethnicity and duration of residency in 
Tehran(DRT). 

Methods: In a cross-sectional study,460 women aged20-
50 years old living in Tehran, were selected by stratified ran-
dom sampling method. Dietary information was collected 
by a valid and reliable semi-quantitative F.F.Q. Ethnicity and 
DRT was asked by interview. Belonging to an ethnicity(Fars, 
Turk, Northern[Tabari&Gilaki], Kurd, Lor, Balouch, Turkmen, 
Arab) was decided based on ethnicity of three generations 
behind a person and speaking language and dialect. Dietary 
patterns were defined by factor analysis method. To compare 
ethnicities and DRT, across quartiles of dietary pattern, chi-

square and ANOVA tests were used, respectively. Relationship 
between ethnicity, DRT and adherence to the dietary patterns 
was assessed by ANCOVA test (adjustment of age and so-
cioeconomic status). 

Results: Two major dietary patterns were extracted: 
‘Healthy’(high in vegetables, fruits, yogurt drink, low fat dai-
ries, poultry, olive, nuts, fruit juice, potato, garlic, coffee, dried 
fruits, legumes) and ‘Unhealthy’(high in processed meat, ma-
yonnaise, soft drinks, sweets, refined grains, snacks, indus-
trial juice, red meat, nuts, French fries, hydrogenated fats, 
egg, butter, high fat dairies, sugars and organ meats). Higher 
percents of Turks were at the highest and greater percent of 
Northern group were at the lowest quartile of ‘Unhealthy’ sco-
res (p<0.05). Turks in comparison with Fars (reference group) 
ethnicity (B=0.44;p<0.01) had positive associations with 
‘Unhealthy’;and, DRT had negative associations with healthy 
pattern (B=0.01;p<0.01).Other associations weren`t signifi-
cant. 

Conclusions: Our findings showed being Turkish and hig-
her DRT was associated with tendency toward an unhealthier 
pattern in the studied women. 

Key words: Dietary patterns, ethnicity, duration of residen-
ce, women, Tehran. 
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CONTRIBUTION OF SORGHUM TO ENERGY, IRON 
AND ZINC INTAKES OF MOTHERS AND PRES-
CHOOL CHILDREN IN RURAL BURKINA FASO
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Background and objectives: People in Burkina Faso, parti-
cularly women and young children, are still suffering from un-
der-nutrition including micronutrient deficiencies. Sorghum is 
their primary source of food in most rural areas. A strategy to 
alleviate malnutrition in such a context is to develop new va-
rieties of sorghum that contain higher levels of micronutrients. 
In order to determine target levels, the present study aimed at 
providing information about current contribution of sorghum 
to energy, iron and zinc intakes of mothers and preschool chil-
dren. 

Methods: In 2010, a dietary survey was carried out in two 
rural provinces on a representative sample of 240 mothers and 
their 36-47 months old children in each province. The survey 
comprised two rounds of data collection, in the lean and post-
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harvest season respectively. Women and children were admi-
nistered multiple pass 24H recalls at each round. CS dietary 
software was used to compute daily energy, iron and zinc in-
takes and contribution of sorghum to these intakes was analy-
zed. 

Results: In the lean season, mean daily intakes of sorghum 
were of 357 g of dry matter for mothers and 195 g for children; 
corresponding figures in post-harvest season were 237 and 114 
g, respectively. Sorghum contributed 60.9%, 51.1% and 68.5% 
of mothers’ energy, iron and zinc intakes, respectively, and 
58.1%, 46.8% and 43.5% in those of children, in the lean sea-
son. In post-harvest season, corresponding figures were 40.7%, 
26.6% and 45.2% for mothers; and 34.4%, 20.7% and 39.1% for 
children. 

Conclusions: Sorghum was the main contributor to energy, 
iron and zinc intakes of both mothers and preschool children 
in rural Burkina Faso. Intakes were higher in the lean than in 
the post-harvest season. Sorghum contribution to intakes was 
slightly higher in mothers than in children. 

Key words: Sorghum, micronutrient deficiencies, Africa 
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HYDRATION STATUS AND ITS RISK FACTORS 
AMONG INDONESIAN ADOLESCENTS AND 
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Background and objectives: No study had been done in 
Indonesia on hydration status and its risk factors. The objective 
of this study was to analyzed dehydration problem and its risk 
factors among adolescents and adults in Indonesia. 

Methods: This study called the THIRST (The Indonesian 
Regional Hydration Study) was carried out among 606 ado-
lescent males and females aged 15-18 yrs and 594 adult males 
females aged 25-55 yrs in lowland (North Jakarta, surabaya and 
Makasar) and highland (West Bandung, Malang and Malino) 
areas of Indonesia. Urine specific gravity was used to determi-
ne hydration status; and a 6x24 hours record of food and beve-
ragse intake was used to estimate total fluid intake. 

Results: The results shows that the mean fluid intake sub-
jects is 2750 ± 753 ml/d. Based on the urine specific gravity, 
46,29 % of the subjects categorized as dehydration. The results 
of logistic regression analysis showed the dehydration risk fac-
tors were ecological areas, body temperature, fluid intake, hy-
dration knowledge, and overweight. Subjects who live in the 
lowlands had a risk of dehydration 2,75 times more compared 

to those live in the highlands. Subjects who had body tem-
perature outside the normal range had a risk of dehydration 
1,54 times compared to those had a normal body temperatu-
re. Subjects that consumed less fluid has a risk of dehydration 
1,30 times more compared to those consumed adequate fluid. 
Subjects with less hydration knowledge had a risk of dehydra-
tion 1,33 times more compared to subjects with better hydra-
tion knowledge. Overweight subjects had a risk of dehydration 
1,35 times more compared to those who had a normal or un-
derweight body mass index. 

Conclusions: This study reveales almost half of Indonesian 
adolescent and adults suffering from dehydration; and the main 
risk factors are ecology, body temperature and fluid intake 

Key words: dehydration, risk factors, ecology 
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Background and objectives: In the 2011 and 2012 interna-
tional African nutrition conferences, high sodium intake and 
the risk of developing CVD was one of the topical issues linked 
with nutrition transition. Any impact-oriented action should 
be evidence-based in order to key into strategies to scale-up 
nutrition. Sodium and nutrient density of some traditional 
dishes as consumed in Nigerian urban population in relation 
to cardiovascular disease (CVD) was evaluated. Specific ob-
jectives were to collate recipes of dishes documented from a 
previously conducted household survey, determine their proxi-
mate composition and some CVD-related nutrient content 
(sodium, calcium, potassium, magnesium, folate, selenium and 
anti-oxidants vitamins (A, E, C) and elucidate their nutrient 
density relative to FAO/WHO/UNU standard values. 

Methods: Recipes of various traditional dishes consumed 
by 300 households were recorded. A 3-day nutrient intake 
study was conducted on 10% of the population. Frequency 
distribution was used to identify the most widely consumed 
dishes. Twenty-six dishes, which were used by 30-80% of the 
study population, were selected, prepared and analyzed chemi-
cally, using standard methods. Nutrient density of the dishes 
was determined using FAO/WHO/UNU food-based dietary 
guidelines. 

Results: Only 20% of the dishes had moderate protein den-
sity (54.43 and 57.76%); 10% had high fat density (84.45% ver-
sus 10.04-31.43% for other dishes); 60% had moderate to high 
vitamin A density (60-345%). Only 20% were sodium dense 
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(73.93 and 85.23% versus 20.37- 48.57% for others). All the 
analyzed dishes were carbohydrate, vitamin E, folate and se-
lenium dense (≥ 70%) but had low calcium density ≤29.95%). 

Conclusion: The traditional diets have potential for control 
and prevention of CVD if traditional dietary habits are main-
tained, with improvement in protein, calcium, vitamin C and 
Mg content of diets as consumed to alleviate these nutrient de-
ficiencies. 

Key words: Traditional diets, nutrient density, CVD.
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Background and objectives:In recent times, the use of tra-
ditional foods is decreasing and they have been labeled poverty 
foods. However, these food resources are still important for the 
subsistence of many rural and indigenous communities around 
the world. The aim of this study was to identify available tradi-
tional foods, their current level of consumption, and their im-
portance to a rural farming community in Southwest Nigeria. 

Methods: Data was collected using three focus group dis-
cussions (FGDs) by gender groups. Discussions included: foods 
available in the community – traditional and introduced; those 
commonly consumed and not commonly consumed; changes 
in their level of consumption; their preferred choice between 
traditional and introduced foods; reasons for these preferences; 
benefits of their traditional foods. Thematic analysis was used 
to analyse the FGDs. 

Results:The following themes were identified:1) list of 
foods; 21 staples, 28 soups (mostly vegetables) and 13 fruits; 2) 
preference between traditional versus foreign foods- majority 
of focus group participants showed more preference for tradi-
tional foods because of their importance to their livelihoods, 
nutrition and health; 3) cultivated foods versus wild foods; 4) 
benefits of traditional foods; 5) changes in consumption pat-
tern of traditional foods – identified decline more among the 
youths, and was mostly attributed to modernization and mi-
gration from the rural areas; suggested solutions- make tradi-
tional diets more attractive, government’s intervention especia-
lly to plight of rural farmers; 6) the seasonality of the foods 
especially vegetables. 

Conclusions:The study showed that although there was a 
reduction in consumption of traditional foods, there was still 
preference for their consumption because of their importance 
in the subsistence, livelihood, nutrition and health of this rural 

community. There is need for researchers and government to 
pay attention to the traditional food resources of indigenous 
peoples through research and policy. 

Key words: Traditional foods, rural communities, impor-
tance.
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nology, The National Institute of Health Research 
and Development, Indonesian Ministry of Health, 
Central Jakarta, Indonesia

Background and objectives: Obesity rate has increased 
and been considered as a threat and a challenge for the pu-
blic health sector for develop as well as developing countries. 
On the other hand inequality has risen in line with economic 
growth. Inequality was proven in studies in the western coun-
tries. The purpose of this study was to examine the association 
of economic inequality and obesity in Indonesia that is still ra-
rely studied in Asia (Southeast Asia) in particular. 

Methods: The data were obtained from a cross-sectional 
Indonesian Basic Health Research (Riskesdas) year 2010. The 
subjects consisted of 125563 respondents ages 19-55 years old 
that derived from 251388 household members nested within 
69300 households nested within 2798 communities nested 
within 33 regions. Obese was categorized as body mass index 
more than 25. Community level exposures included economic 
inequality that based on Gini coefficient. The data were analy-
zed with multilevel logistic regression. 

Results: The prevalence of obesity in Indonesia was 22.96%. 
The obesity prevalence of the 20% poorest and 20% richest 
were 14.4% and 32.2%, respectively. The economic inequality 
was ranged from 0.18-0.69 across 33 provinces in Indonesia. 
Controlling for individual factors, a significant gradient was 
observed between income and obesity, with very high income 
most likely to be obese (OR=2.03) followed by high (OR=1.68), 
middle (OR=1.41), low (OR=1.22), and very low as reference. 
Controlling for community effects of income, the results indi-
cated that economic inequality has significant positive effect on 
obesity (OR=1.33). 

Conclusions: The findings of this study show another new 
evidence for the effects of economic inequality on obesity. 
More unequal communities associated with greater probability 
of obesity. 

Key words: economic inequaity, inequality, obesity.
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O121
INADEQUATE ENERGY AND PROTEIN INTAKES 
HAVE CONTRIBUTED TO THE HIGH PREVALENCE 
OF STUNTING IN INDONESIAN YOUNG CHILDREN
H. Hadi1, T. Arjuna2, G. Baldi3, E. Martini3

1Department of Public Health, Faculty of Medicine, 
University of Gadjah Mada, Jl. Farmako, Sekip Utara, 
Yogyakarta, Indonesia 
2Nutrition Alma Ata Center for Healthy Life and 
Food (ACHEAF), Yogyakarta, Indonesia 
3Indonesia Country Office of World Food Program-
me, Jakarta, Indonesia

Background and objectives: About 58% of preschool chil-
dren in East Nusa Tenggara, Indonesia are stunted. This study 
was conducted to assess whether inadequate food and nutrient 
intakes are associated with an increased risk of being stunted 
among Indonesian young children. 

Methods: A cross-sectional study was conducted in Timor 
Tengah Selatan District. The study subjects were 408 children 
aged 6-24 months and their mothers. Energy and protein in-
takes were collected using a 24-hour recall questionnaires, 
weight of the children was measured using a calibrated digital 
weighing scale (SECA) with precision of 0.1 kg, while recum-
bent length was measured using a portable recumbent length 
board with precision of 0,1 cm by trained nutritionists. Data 
on breastfeeding history, demographic and socio-economic 
factors were collected using structured questionnaires. Height 
for Age and Weight for Height Z-Scores were computed using 
WHO Anthro2005 software. 

Results: Energy and protein intakes in children aged 6-24 
mo, on average, were 641 kcal/ day and 16.5 gram/ day respec-
tively. These intakes represented to 76% and 77.4% of Indone-
sian Nutrient Requirements. The deficit of energy intake was 
11.8% higher in males than in females and 20.7% higher in ol-
der (13-24 mo) than in younger (6-12 mo) children. Likewise, 
the deficit of protein intake was 22.4% higher in males than 
in females and 11.4% higher in older than in younger chil-
dren. The odds of being stunted were 1.4 times (OR=1.45: 95% 
CI=0.97 – 2.27) higher in males than in females, and 4.6 times 
(OR=4.6: 95% CI=2.94 – 7.34) higher in older than in younger 
children adjusting for breastfeeding history and the remaining 
demographic and socio-economic factors. 

Conclusions: Inadequate energy and protein intakes might 
have contributed to the high prevalence of stunting in young 
children of East Nusa Tenggara, Indonesia. 

Key words: energy intake, stunting, children, Indonesia.

O122
CONFLICTING INDICATORS OF FOOD INSECURI-
TY FROM A PILOT STUDY OF WATER, SANITATION, 
HYGIENE AND NUTRITION INTERVENTIONS IN 
RURAL WESTERN KENYA
A. Williams1, V. Owino2, S. Oiye3, A. Pickering4, H. Dentz3, 

5, C. Null5, C. Stewart1

1Program in International and Community Nutri-
tion, University of California, Davis, CA, USA 
2Winfoods Project Kenya, University of Nairobi Insti-
tute for Tropical & Infectious Diseases 
3Innovations for Poverty Action, Busia, Kenya 
4Woods Institute for the Environment, Stanford 
University, CA, USA 
5Hubert Department of Global Health, Emory Ro-
llins School of Public Health, Atlanta, GA, USA

Background and objectives: Standard measures of food 
security are under scrutiny for cross-cultural competence and 
validity. 

Methods: During a pilot RCT of water, sanitation, hygie-
ne, and nutrition interventions for households with children 
<2 years old in rural Western Kenya (n=156), cross-sectional 
data were collected on food security using the household food 
insecurity access scale (HFIAS) and household hunger score 
(HHS); food intake using 24-hour and 7-day food frequency 
questionnaire (FFQ); and anthropometric data, in July 2012. 
Diet diversity (DD) was calculated based on WHO infant 
young child feeding (IYCF) food group categories, and 7 day 
FFQ was summarized to represent single days’ worth of intake. 

Results: Severe food insecurity prevalence was 64.7% by 
HFIAS and moderate hunger was 36.5% by HHS. Mean(SD) 
child age was 16.2(3.9)mo; z-score weight-for-length (WLZ) 
was 0.3(1.1); length-for-age (LAZ) was -1.2(1.3); weight-for-
age (WAZ) was-0.4(1.1); maternal BMI was 21.6(3.1) kg/m2. 
Prevalence of wasting (WLZ < -2SD), stunting (LAZ < -2SD) 
and underweight (WAZ < -2SD) were 2.2%, 30.9% and 9.4%, 
respectively. There were no significant differences in child 
anthropometrics by HFIAS/HHS (p>0.1). Mean maternal BMI 
did not differ by HFIAS (p=0.82), but did by HHS (p=0.04): 
22.0(3.3) for little/no hunger and 20.9(2.5) for moderate hun-
ger. There were no significant associations between maternal 
DD, measured by 7 day FFQ, and HHS (p=0.11) or HFIAS 
(p=0.84). Similarly, child DD was not associated with HFIAS 
or HHS. The proportion of children receiving >4 food groups/
day was 85%. 

Conclusions: Despite high self-reported prevalence of food 
insecurity, there appeared to be good evidence of DD and no 
significant association between food insecurity and child WLZ, 
WAZ, and LAZ. The HHS indicator may be more sensitive to 
detecting under-nutrition among women. 

Acknowledgements: Funded by a grant to UC Berkeley 
from the Bill & Melinda Gates Foundation. 

Key words: Food security, dietary diversity, Kenya.
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O123
AVAILABILITY OF NUTRITION SERVICES IN MA-
TERNAL, NEONATAL AND CHILD HEALTH (MNCH) 
FACILITIES IN BANGLADESH
M. Mridha1, B. Sarker1, J. Ferdous1, L. Reichenbach1

1International Center For Diarrheal Disease Re-
search, Bangladesh

Background and objectives: In 2011, the Government of 
Bangladesh started to mainstream nutrition services through 
its health system. This study was aimed at reporting the avai-
lability of nutrition services in maternal, neonatal and child 
health facilities in public, not-for-profit (NGO) and for-pro-
fit private (Private) sectors before the commencement of the 
mainstreaming nutrition initiative. 

Methods: The study was part of a national health facility 
assessment (HFA) in Bangladesh. The HFA covered almost all 
public and private facilities (n=7680) that provide any MNCH 
care. During the HFA, the data collection team used a checklist 
to collect data on location, human resources, service provi-
sions, equipment and drugs, and performance and cost of key 
services from the MNCH facilities. Availability of 12 (7 ma-
ternal, 3 neonatal and 2 child) nutrition services is reported in 
this paper. 

Results: Routine iron and folic acid supplementation du-
ring pregnancy was available in 73.7% public, 88.6% NGO and 
69.0% private facilities. Routine calcium supplementation du-
ring pregnancy was available in 47.9% public, 63.4% NGO and 
60.0% private facilities. Fifty four percent public (53.6%), 70.3% 
NGO and 66.9% private facilities provide vitamin A supple-
mentation to postpartum women. Fifty two percent (51.7%) 
public, 29.8% NGO and 90.8% private facilities provide advice 
for initiation of breastfeeding within 1 hour of childbirth. Fif-
ty six (56.0%) public, 46.4% NGO and 87.8% private facilities 
provide routine health education on exclusive breastfeeding. 
Use of Zinc for treating diarrhea was available in 67.9% public, 
56.5% NGO and 58.5% private facilities. 

Conclusions: Key maternal, neonatal and child nutrition 
services are not available in all public, NGO and private fa-
cilities in Bangladesh. The government of Bangladesh should 
emphasize scaling up key maternal, neonatal and child nutri-
tion services in all health facilities for further improving the 
mainstreaming nutrition initiative.

Acknowledgements: The study was funded and supported 
by UKAID and USAID. 

Key words: Breast feeding, child nutrition, health

O124
COMBATING VITAMIN A DEFICIENCY DISEASES: 
BUILDING THE EVIDENCE BASE AND PARTNERS-
HIPS FOR FOOD BASED APPROACHES
J. Low1, M. McEwan1

1Regional Office for Sub-Saharan Africa, Internatio-
nal Potato Center, Nairobi, Kenya

Background and objectives: It is often stated that there 
is a lack of convincing evidence to show that food based ap-
proaches to address micro-nutrient deficiencies are successful. 
The objectives of the paper are firstly to trace how the evidence 
base was built for a specific food-based approach; and secon-
dly, the implications for policy and intervention strategies. 

Methods: Through a review of key research projects the pa-
per assesses how the evidence base for the efficacy and effec-
tiveness of using pro-vitamin A rich orange-fleshed sweetpo-
tato (OFSP) for combatting Vitamin A Deficiency Diseases 
(VADD) was built over 17 years, and the most effective ways 
to integrate nutritional concerns into agricultural and health 
projects using OFSP as a key entry point. 

Results: The results show how several questions which are 
relevant not only for the example of OFSP were addressed: 1) 
Will the OFSP varieties be competitive with existing local va-
rieties? 2) Are producers and consumers willing to accept a 
sweetpotato variety with a distinct color difference? 3) How can 
we ensure that OFSP will be consumed by those target groups 
most at risk of VAD, and 4) Will donors and governments sup-
port OFSP-based interventions? The results show how different 
types of partnerships arrangements have been used to deliver 
OFSP interventions including delivery systems based on agri-
cultural, market, health and educational entry points. 

Conclusions: Efforts to support behaviour change towards 
the consumption of novel crops and new foods need to be ba-
sed on an understanding of current dietary patterns and practi-
ces, local food and agricultural systems, and the policy context. 
Approaches need to balance local specificity, flexibility, with 
the pressures to rapidly expand geographical and population 
coverage. Thus food-based approaches need to be framed as 
complementary and contributory to sustainable development 
goals and rights based approaches for nutrition. 

Key words: Vitamin A, food-based approaches. 
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O125
DELIVERY OF MICRONUTRIENT POWDER SA-
CHETS THROUGH SALES BY FRONTLINE HEALTH 
WORKERS ENABLES HIGH REACH, BUT HOUSE-
HOLD POVERTY CONSTRAINS UPTAKE
R. Rawat1, K. Saha2, A. Kennedy1, M. Ruel1, P. Menon3

1International Food Policy Research Institute (IFPRI), 
Washington, DC, USA 
2IFPRI, Dhaka, Bangladesh 
3IFPRI, New Delhi, India

Background and objectives: Micronutrient powders 
(MNP) are effective at reducing infant anemia, but little is 
known about how different delivery platforms can be used to 
effectively reach at-risk populations. One innovative delivery 
platform in Bangladesh utilizes a market-based approach, whe-
rein MNPs are sold by BRAC frontline health workers (FHW), 
at home visits. We conducted a program-theory driven process 
evaluation, within the context of a cluster-randomized impact 
evaluation, examining the determinants of MNP awareness 
and purchase, and adherence to recommended dosage. 

Methods: Mid-term surveys were conducted in 10 of 20 
evaluation sub-districts. Two samples of households with at 
least one child aged 6-23 months were drawn: 1) a random 
sample (n=462), and 2) a purposive sample of MNP-purchaser 
households (n=338). 

Results: At this 18-month assessment, reach of the FHW 
network was high (73%), but awareness of MNPs was low in 
the random sample (38%). FHWs were the primary source of 
information for 75% of households. Awareness of MNPs in the 
random sample was greater among households with greater 
socio-economic status (SES) (p=0.104), any reported exposu-
re to FHWs (p=0.036), and greater total exposure to FHWs 
(p<0.001). MNP purchase in the random sample was low 
(17%), but with greater likelihood of MNP purchase among 
households with any exposure to FHW (p<0.001), and with 
greater total exposure to FHWs (p=0.006). There was no as-
sociation between household SES and ever purchasing MNPs, 
but the total number of sachet purchases was higher in the hig-
hest, compared to lowest SES households in both the random 
(p=0.037) and MNP-purchaser households (p=0.006). 

Conclusions: Although overall MNP purchase was low, 
these results highlight the potential for this delivery model to 
succeed, given the reach of FHWs and their influence on MNP 
awareness. However, different distribution channels might be 
more effective for lower SES households. 

Key words: Micronutrient powders, Bangladesh, delivery 
platforms.
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UPDATED NUTRIENT DATA ON DANISH BEEF AND 
VEAL
U. Kehlet1, MT. Darr1, K. Jensen1, NT. Madsen1, L. Kristen-
sen1

1Danish Meat Research Institute, roskilde, Denmark

Background and objectives: The forthcoming EU nutri-
tion labelling rules valid from 2014/2016 require a mandatory 
declaration of energy, fat, saturated fat, carbohydrates, sugars, 
protein and salt on packed food. In the Danish Food Composi-
tion database, nutrient data on fat and saturated fat for beef and 
veal are based on 30-40 years old data sources and are therefore 
outdated regarding modern production, commercial cuts and 
more extensive trimming. The objective of this study was to 
document up-to-date nutrient data on total and saturated fat 
as well as protein and salt content in Danish veal and beef cuts. 

Methods: Based on Danish slaughter statistics, representa-
tive and average veal (n=8) and beef (n=8) carcasses were selec-
ted to generate a complete set of commercial cuts. Mean values 
of total fat, saturated fat, protein and sodium were determined 
by accredited analyses. 

Results: A clear linear relationship between total and satu-
rated fat was established on subsamples of veal and beef cuts as 
well as ground beef. Based on this relationship, the saturated 
fat content in veal and beef products can be easily calculated 
from the equation: 0.42 x total fat (g per 100 g) - 0.19. For total 
fat, the levels differed between veal and beef as veal has a lower 
fat content, nevertheless, the majority of Danish red meat cuts 
contained less than 10 g fat per 100 g. The updated nutrient 
data can be used as documentation for nutrition labelling at 
cut level. 

Conclusions: Updated nutrient data on Danish veal and 
beef offer numerous products with ≤10 g fat per 100 g. The low 
levels of fat reflect the changes in animal production and pro-
duct trimming that have occurred during the last 20-30 years. 
These updated data will benefit consumers, health professio-
nals and scientists to make appropriate dietary decisions. 

Key words: Beef, labelling, nutrient composition 
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CHARACTERIZATION OF OATS SAFETY IN CELIAC 
DISEASE IN RELATION TO THE CULTIVAR
M. Silano1, F. Uberti2, O. Vincentini1, C. Felli1, A. Budelli3, 
E. Penas2, P. Restani2

1Unit of Human Nutrition and Health, Istituto Supe-
riore Di Sanità, Rome, Italy 
2Department of Pharmacological Sciences, Univer-
sità degli Studi di Milano, Milan, Italy 
3Global Infant & Nutrition, Heinz Italia S.p.A., Milan, 
Italy

Background and objectives: Celiac disease (CD) is a per-
manent autoimmune enteropathy, triggered in genetically pre-
disposed individuals, by dietary gluten. The only therapy is 
a strict gluten-free diet (GFD). The inclusion of oats in GFD 
could be of great value for its nutritional and health benefits. 
The safety of oats in CD is still matter of debate. However, most 
studies performed to evaluate the suitability in CD have not 
considered the oats variety. Our aims were to study the toxicity 
of different oats cultivars in some in vitro and ex vivo models 
of celiac epithelial activation and to correlate the ability in acti-
vating this pathway with oats protein profile. 

Methods: The electrophoretic pattern of oats peptic-tryptic 
(PT) digests and the corresponding reactivity versus anti-glia-
din antibodies was evaluated. Oats PT digests were evaluated 
in some in vitro models of celiac inflammation: K562(S) cells, 
human intestinal epithelial cells and celiac bowel mucosa. 

Results: Our results showed that the Nave cultivar and 
its digests agglutinated the K562(S) cells, affected the transe-
pithelial electrical resistance (TEER) of T84 cell monolayers, 
significantly increased the Tumor Necrosis Factor (TNF) - 
alpha concentration in T84 cell culture and increased the levels 
of transglutaminase 2 and pospho 42-44 in a similar way to 
wheat. However, Irina and Potenza varieties did not exert any 
effect on these in vitro models. Moreover, a straight correlation 
of the toxicity of oats cultivar with the electrophoretic pattern 
and the reactivity to anti-gliadin antibodies was found. 

Conclusions: There is a significant difference among oats 
cultivars in eliciting the very precocious events occurring at the 
cell surface that are responsible for the mucosa inflammation 
in CD. The inclusion of oats in GFD might be valuable, but a 
suitable evaluation on their safety by means of biochemical/
biological models of CD is recommended. 

Key words: Oats, gluten-free, celiac disease. 
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HOUSEHOLD WATER ACCESS AND SANITATION 
AS INDICATORS OF VITAMIN A AND ZINC EFFICA-
CY ON GUT PARASITE RESOLUTION
K. Long1, P. Vasan2, H. Raga3, J. Santos4, J. Rosado5, A. 
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1School of Population Health, University of Queens-
land, Australia 
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5School of Natural Sciences, Universidad Autónoma 
de Querétaro, Querétaro, Mexico 
6School of Population Health, University of Queens-
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Background and objectives: Vitamin A and zinc supple-
mentation can reduce childhood intestinal parasite burden but 
household characteristics involved in parasite transmission 
may modify efficacy. We evaluated supplementation efficacy 
on Ascaris lumbricoides, Entamoeba histolytica and Giardia 
lamblia infection resolution among children from households 
differing in water access, sanitation and hygiene. 

Methods: A randomized, double-blind, placebo-controlled 
trial carried out in Mexico City assigned children 6-15 mo of 
age to receive vitamin A every 2 months, a daily zinc supple-
ment, a combined vitamin A - zinc supplement or a placebo 
and followed them for 1 year. Parasite infection durations 
among children in the different treatment arms determined in 
monthly collected stools were compared using hazard analyses 
stratified by personal and household factors. 

Results: Vitamin A + zinc supplemented children from 
households with no piped water had reduced G. lamblia in-
fection resolution compared to children from households with 
piped water. Children in all three treatment arms from house-
holds with dirt floors had reduced A. lumbricoides resolution 
compared to children from households with concrete floors (P 
for interaction=0.06, 0.01 and 0.07, respectively). Increased E. 
histolytica infection resolution was found among vitamin A 
supplemented children from households with dirt floors and 
no indoor bathrooms. 

Conclusions: The contrasting outcomes of supplementa-
tion found in the stratified analyses suggest that children enro-
lled in mass chemoprophylaxis programs may be targeted for 
specific supplementation regimens using household characte-
ristics as indictors. 

Key words: Vitamin A, zinc, gastro-intestinal parasites, 
children 
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DETERMINATION OF TOTAL PHENOLICS, ANTHO-
CYANINS AND ANTIOXIDANT ACTIVITY OF AN 
ALGERIAN DATE FRUIT VARIETY (DEGLET –NOUR)
K. Zerrouki1, A. RiazI1, P. Thonart2

1Department of Biology, Benific microorganisms, 
functional food and health laboratory (BMFFHL), 
University of MostaganemUniversity 
2Wallon Center of Industrial Biology (CWBI), Gem-
bloux Agro Bio -Tech , University of Liège

Background and objectives: Deglet – Nour is a variety of 
dates largely consumed in Algeria and the most requested in 
the world. The objective of this study was to determine in this 
variety of dates the total phenolics using Folin –Ciocalteu rea-
gent and the anthocyanins by the pH differential method. The 
oxygen radical absorbance capacity (ORAC- FL) was used to 
determine the antioxidant activity of the sample. The results 
obtained were expressed as means ± standard deviation (n = 3) 
on a fresh weight basis. 

Results: In this work, total polyphenolics values were about 
240,854 ± 7,31 and 245,32 ±13,12 mg/ 100 g gallic acid equiva-
lent (GAE). Anthocyanins determination have shown a good 
results 0,853 ± 0,040 and 0,916± 0,045 mg of cyanidin 3-gluco-
side equivalent/100 g of sample in comparaison to those repor-
ted by AL-Farsi et al (2005). Deglet-Nour was found as a good 
source of antioxidants (4352, 333 ± 19,56 and 4817, 666 ±32,14 
micromoles of Trolox equivalent/ 100 g) of sample. 

Conclusion: Dates fruit presents a good antioxidant pro-
perty despite its low phenolics content level, as it was reported 
in literature for other dates varieties, this may be due to a com-
bined activity of different compounds such as free phenolics, 
peptides and organic acids. 

Key words: Dates, Deglet–Noor, phenolics,anthocyanins, 
ORAC-FL.
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LONG-TERM HEALTH CONSEQUENCES OF EARLY-
LIFE STARVATION: EVIDENCE FROM FAMINE-
BORN COHORTS IN UKRAINE
A. Vaiserman1, M. Khalangot2
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gy, Kiev, Ukraine 
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Institute of Endocrinology and Metabolism, Kiev, 
Ukraine

Background and objectives: There is increasing evidence 
that malnutrition in early life affects long-term health outco-
mes including metabolic and cardiovascular disorders. To exa-
mine whether a link exists between exposure to starvation in 
early life and health status in adulthood, we determine the risk 
of developing type 2 diabetes (T2D) in cohorts born before, 
during, and after the Ukraine famine of 1933.

Methods: The sample studied consisted of 28,358 T2D pa-
tients born in the period of 1930-1938 and living in four Ukrai-
ne regions that suffered significant demographic losses due to 
famine: Chernihiv, Vinnitsa, Kharkiv and Kherson. Reference 
populations were based on the Ukraine census 2001 (total n = 
2,153,335).

Results: It was approximate 1.5-fold increase in the risk of 
developing T2D during adulthood in both men and women 
who were born in the first half of the 1934 year as compa-
red to the individuals who were born in the pre-famine and 
post-famine cohorts. These differences are highly significant 
compared to the appropriate reference cohorts born in 1938 
[odds ratios are 1,48 (95%CI: 1,29-1,69) and 1,52 (95%CI: 1,40-
1,66) for men and women, respectively]. For the second half 
year-born individuals in all cohorts studied, no significant di-
fference was found compared to the corresponding reference 
cohorts. Remarkably, those individuals who were born in the 
first half of the 1934 and who have higher risk of developing 
T2D were exposed to the famine periconceptionally suggesting 
an epigenetic basis for risk and resilience across the lifespan.

Conclusions: These results support the view that pericon-
ceptual exposure to starvation may lead to persistent epigenetic 
changes that have adaptive significance during early postnatal 
development but predispose to metabolic disorders in adult 
life.

Key words: malnutrition in early life, Ukraine famine of 
1933, persistent epigenetic changes, type 2 diabetes. 
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CHANGES IN IRON METABOLISM, HAEMATOLO-
GICAL AND INFLAMMATORY PARAMETERS OF 
DIABETIC RATS TREATED WITH VANADIUM AS AN 
ANTIDIABETIC AGENT
C. Sanchez-Gonzalez1, C. Lopez-Chaves1, C E. Trenza-
do2, P. Aranda1, M. Montes-Bayon3, A. Sanz-Medel3, J. 
Llopis1

1Department of Physiology, University of Granada, 
Granada, Spain 
2Department of Animal Biology, University of Gra-
nada, Granada, Spain 
3Department of Analytical Chemistry, University of 
Oviedo, Oviedo, Spain

Background and objectives: The increasing use of nutri-
tional supplements of vanadium as an anabolic agent by the 
healthy population jointly with the increasing study of V as an 
hypoglycaemic agent in diabetes, justify the investigation of the 
interactions of V with the metabolism of other metals in the va-
nadium exposed organisms. Several studies reveal that the me-
tabolism and distribution of V and Fe are related. The objective 
was to analyze the changes in the metabolism of iron and in the 
inflammatory status of diabetic streptozotocin rats following 
treatment with vanadium as an antidiabetic agent.

Methods: Four study groups were examined: Control; Dia-
betic; Diabetic treated with 1mgV/day (DMV); and Diabetic 
treated with 3mgV/day (DMVH). The Vwas supplied in drin-
king water as bis(maltolato) oxovanadium (IV)(BMOV). The 
experiment had a duration of five weeks. Iron was measured 
in food, faeces, urine, serum, muscle, kidney, liver, spleen and 
femur. Transferrin, ferritin, C-reactive protein (CRP), number 
of red (RBC) and white (WBC) blood cells and haemoglobin 
(Hb) were determined in samples of serum or whole blood.

Results: In the diabetic animals, we recorded higher levels 
of Fe absorbed, Fe content in kidney, muscle and femur. In 
DMVH, there was a significant decrease in fasting glycaemia, 
transferrin, Hb and increased serum CRP, Fe content in the li-
ver, spleen and heart, in comparison with the diabetic rats.

Conclusion: BMOV is a dose-dependent hypoglycaemic 
agent. Treatment with 3 mgV/day provokes a inflammatory 
syndrome that produces an anaemic state together with increa-
sed iron deposits in the tissues.

Key words: Pathology, metabolism, inflammation, vana-
dium 
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EFFECT TOWARD ANTIOXIDANT DEFENCES
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Background and objectives: Despite their important role 
in the nutritional prevention of many diseases, polyunsatura-
ted fatty acids (PUFA) might be dangerous since they are par-
ticularly susceptible to free radical attack by reactive oxygen 
species, and might undergo oxidation in the body. On the 
other side diets enriched with n-3 PUFA have been shown to 
up-regulate antioxidant systems [1] and it has been specula-
ted that this could be related to a sub-toxic stress imposed by 
PUFA peroxidation [2]. PUFA oxidation byproducts may acti-
vate nuclear factors such as erythroid 2–related factor 2 (Nrf2), 
which is associated to transcriptional activation of antioxidant 
response defences. In the current investigation we addressed 
the question of whether n-6 and n-3 PUFA protect or sensitize 
liver cells from oxidative damage.

Methods: HepG2 cells were supplemented with different 
PUFA at physiological concentration, and then exposed to an 
oxidative stress (0.2mM H2O2).

Results: All PUFA but docosahexaenoic acid enhanced cell 
susceptibility to H2O2 –induced cytotoxicity and lipid oxida-
tion. Furthermore, cell antioxidant defenses were differently 
modulated by the individual PUFA.

Conclusions: Our results highlight deep differences in the 
cell response to the individual fatty acids, stressing that PUFA 
cannot be considered as a unique category. Dietary recommen-
dation on PUFA should not be generalized but must address 
the specific fatty acid. This work was partially supported by a 
grant of Italian MIUR (RFO A.B.) and of Italian Ministry of 
Economic Development (Industria 2015 – MIAOVER50 pro-
ject). [1] Wang H et al. Cardiovasc Res. 2004;61:169-76. [2] 
Uchida K. Prog Lipid Res. 2003;42:318-43.

Key words: PUFA, HepG2, oxidative stress
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O134
DIETARY COFFEE POLYPHENOLS DON’T ATTE-
NUATE FEATURES OF THE METABOLIC SYNDRO-
ME AND ENDOTHELIAL DYSFUNCTION IN MICE 
FED A HIGH-FAT DIET
N. Ward1, J. Li Kwok Cheong1, P. Henry1, J. Hodgson1, K. 
Croft1

1School of Medicine & Pharmacology, University of 
Western Australia, Perth, Australia

Background and objectives: Coffee is a popular beverage 
in western society. There is a growing interest in the potential 
health benefits of dietary polyphenols as recent epidemiolo-
gical studies have demonstrated associations with reduced 
risk of type 2 diabetes. Endothelial dysfunction, obesity, type 
2 diabetes and the metabolic syndrome are all major risk fac-
tor associated with CVD, and are thought to involve oxidative 
stress. The aim of this study was to investigate the effects of 
chlorogenic acid (CGA), a major coffee polyphenol on obesity, 
glucose and insulin resistance, oxidative stress and endothelial 
function in a mouse model of the metabolic syndrome.

Methods: Thirty 6-8 weeks old male C57BL6 mice were 
randomly divided into one of three groups (i) normal diet, (ii) 
high fat diet (HFD), and (iii) HFD supplemented with 0.5% 
w/w CGA isolated from green coffee beans.

Results: Following 12 weeks of feeding, both the HFD and 
HFD + CGA fed mice demonstrated features of the metabolic 
syndrome, including; increased weight gain, increased oxida-
tive stress (F2-isoprostanes), impaired glucose tolerance and 
insulin resistance. There was no indication of endothelial dys-
function in isolated aortic rings of any of the mice. CGA also 
failed to protect aorta which were subject to oxidative stress-
induced endothelial dysfunction by external application of 
hypochlorous acid.

Conclusions: This study suggests that CGA, a major coffee 
polyphenolic does not protect against features of the metabolic 
syndrome.

Key words: chlorogenic acid, metabolic syndrome, en-
dothelial function. 

O135
THE INFLUENCE OF BLOOD SELENIUM STATUS 
AND SELENOPROTEIN GENE VARIATION ON CO-
LORECTAL CANCER RISK
D. Hughes1, V. Fedirko2, C. Méplan3, J. Hesketh3, L. 
Schomburg4, H. Bas. B. de-Mesquita5, E. Riboli6, M. Je-
nab (on behalf of EPIC group)7

1Department of Physiology & Medical Physics & 
Centre for Systems Medicine, Royal College of Sur-
geons in Ireland, Dublin, Ireland 
2Rollins School of Public Health, Emory University, 
Atlanta GA, USA 
3Institute of Cell and Molecular Biosciences, Univer-
sity of Newcastle, UK 
4Institute for Experimental Endocrinology, Universi-
ty Medical School Berlin, Germany 
5Department of Gastroenterology and Hepatology, 
University Medical Center, Utrecht, The Netherlands 
6School of Public Health, Imperial College London, 
UK 
7Section of Nutrition and Metabolism, International 
Agency for Research on Cancer, Lyon, France

Background and objectives: Suboptimal intakes of the es-
sential micronutrient selenium (Se), as in many parts of Eu-
rope, may contribute to colorectal cancer (CRC). Se exerts its 
biological roles through 25 selenoproteins involved in cell pro-
tection from oxidative stress, redox control and inflammatory 
response. Variants in several selenoprotein genes have been re-
ported to affect CRC risk. We are currently using the European 
Prospective Investigation into Cancer and Nutrition (EPIC) 
cohort to assess both the association of selenoprotein genotype 
and Se status with CRC risk, and their interaction in disease 
risk modification.

Methods: We are using a case-control study of 1500 CRCs 
and 1500 matched healthy controls nested within the EPIC co-
hort. Se concentration was measured by Total Reflection X-ray 
Fluorescence in serum available from 1000 of these cases and 
1000 controls. Multivariable conditional logistic regression 
was used to assess the influence of Se levels on CRC risk. Se-
lenoprotein genotypes are currently being assayed by Illumina 
Goldengate.

Results: Analyses conditioned on the matching factors 
show a borderline non-significant 9% decrease per 25 ug/ L 
increase in Se concentration (HR = 0.91; 95% CI = 0.82-1.02). 
However, for females only a significant 18% decreased CRC 
risk was observed per 25 μg/ L Se increase (HR = 0.82; 95% CI 
= 0.70-0.95) and a 39% significant decrease when comparing 
the lowest to the highest quartile of Se concentration (HR = 
0.61; 95% CI = 0.41-0.91; P trend =0.030).
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Conclusions: This study should contribute to our unders-
tanding of the role that Se status and selenoprotein gene varia-
tion play in CRC development. The serum Se results indicate 
a suboptimal Se status in many Europeans and suggest that 
European women with suboptimal Se status may especially be-
nefit from an increased dietary Se intake for CRC prevention.

Key words: Selenium status, selenoprotein gene variation, 
colorectal cancer risk, EPIC 

O136
RELATIONSHIP BETWEEN METHIONINE METABO-
LISM PATHWAY GENES WITH PLASMA HOMOCYS-
TEINE AND RISK OF TYPE 2 DIABETES IN CHINESE
T. Huang1, D. Xu2, J. Sun2, D. Li1

1Zhejiang University, China 
2Fudan University, China

Background and Objectives: There is no data on the asso-
ciations of genetic variants of homocysteine (Hcy) metabolic 
genes with type 2 diabetes (T2DM) in Chinese. The objective 
of the present study was to investigate the relationship between 
the gene mutations in Hcy metabolism related enzymes and 
plasma Hcy levels and T2DM susceptibility in Chinese.

Methods: Seven hundred and seventy-four T2DM patients 
and 500 healthy subjects were recruited from 30 Hospitals of 
20 provinces in China. The plasma Hcy concentration was de-
termined, 13 polymorphisms of 6 genes involved in homocys-
teine/folate pathway were genotyped. Genetic and haplotype 
analysis and the associations with plasma Hcy and T2DM were 
also evaluated.

Results: The prevalence of Hyperhomocysteinemia 
(HHcy) in T2DM was significantly lower (20.35%) than in 
healthy subjects (26.97%) (p=0.023). MTHFR (rs1801131, 
rs1801133), MTR (rs1805087, rs16834521), MAT1A 
(rs3851059, rs4933327), PEMT (rs4646406) was significantly 
associated with plasma Hcy in T2DM. MTHFR (rs1801133), 
MTRR (rs162036, rs1532268), MTR (rs16834521), MAT1A 
(rs3851059, rs4933327) was significantly associated with plas-
ma Hcy in healthy subjects. MTHFR (rs1801131) showed a sig-
nificant association with increased risk of T2DM (OR=1.93 for 
CC vs AA, P=0.041; OR=3.13 for CC vs AA+AC, P=0.017, res-
pectively). The variant MTHFD (rs2236225) also showed signi-
ficant association with decreased risk of T2DM (OR=0.36, for 
AA vs GG, P=0.027; OR=0.36 for AA vs GG+GA, P=0.017, res-
pectively). In addition, PEMT (rs4646356) variants displayed a 
significant association with increased risk of T2DM (OR=1.52 
for CT+TT vs CC, P=0.042). However, PEMT (rs4646406) va-
riants was significantly associated with decreased risk of T2DM 
(OR=0.48 for TT vs AA, P=0.048).

Conclusions: MTHFR, MTR, MAT1A, PEMT, and MTRR 
variants are associated with alterations in plasma Hcy. MTH-
FR, MTHFD, and PEMT genetic variants associate with the 
susceptibility to T2DM in Chinese.

Key words: homocysteine, type 2 diabetes mellitus, genetic 
variants, methionine metabolism: Chinese 
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IMPACT OF BREAST-FEEDING COMPARED TO 
FORMULA-FEEDING ON BLOOD-CELL TRANS-
CRIPT-BASED POTENTIAL BIOMARKERS OF 
HEALTH IN CHILDREN
T. Priego1, J. Sánchez1, C. Picó1, W. Ahrens2, K. Bam-
mann2,3, S. De Henauw4, A. Fraterman5, L. Iacoviello6, L. 
Lissner7, D. Molnár8, L A. Moreno9, A. Siani10, M. Tornari-
tis11, T. Veidebaum12, A. Palou1on behalf of the IDEFICS 
Consortium
1Laboratory of Molecular Biology, Nutrition and 
Biotechnology (Nutrigenomics), University of the 
Balearic Islands (UIB) and CIBER Fisiopatología de la 
Obesidad y Nutrición (CIBERobn), Palma de Mallor-
ca, Spain 
2University of Bremen, Faculty of Mathematics and 
Computer Science; BIPS - Institute for Epidemiology 
and Prevention Research GmbH, Dept. Epidemio-
logical Methods and Etiologic Research, Bremen, 
Germany 
3Institute for Public Health and Nursing Research 
(IPP), University of Bremen, Germany 
4Department of Public Health/ Department of 
Movement and Sport Sciences, Faculty of Medici-
ne and Health Sciences, Ghent University, Ghent, 
Belgium 
5MVZ Eberhard& Partner Laboratoriumsmedizin, 
Dortmund, Germany 
6Laboratory of Genetic and Environmental Epide-
miology, Research Laboratories, ‘John Paul II’ Centre 
for High Technology Research and Education in 
Biomedical Sciences at Catholic University, Campo-
basso, Italy 
7Department of Public Health and Community 
Medicine, University of Gothenburg, Gothenburg, 
Sweden 
8Department of Pediatrics, University of Pécs, Pécs, 
Hungary 
9GENUD (Growth, Exercise, Nutrition and Develop-
ment) Research group, Facultad de Ciencias de la 
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Salud, University of Zaragoza, Zaragoza, Spain 
10Institute of Food Sciences, Unit of Epidemiology 
and Population Genetics, National Research Coun-
cil, Avellino, Italy 
11Research and Education of Child Health Institute, 
Strovolos, Cyprus 
12National Institute for Health Development, Tervi-
seArenguInstituut, Tallinn, Estonia

Background and objectives: Blood-cell transcripts have 
showed to be good biomarkers of metabolic alterations and 
their use in early detection and prevention of future disorders 
is promising. The beneficial effect of breast-feeding in pro-
tecting against later obesity and its metabolic-associated pro-
blems is well-established. The aim of this study was to examine 
whether there is a relationship between the protective effects 
of breast-feeding on later metabolic alterations and blood-cell 
expression levels of selected genes (CPT1A, SLC27A2, INSR, 
FASN, UCP2, LEPR and PPARα), previously proposed as bio-
markers of metabolic status, in a subset of children from the 
baseline survey of the IDEFICS project.

Methods: 237 children aged 2-9 years from 8 different Eu-
ropean countries were included in the study. Blood-cell trans-
cript levels of selected genes, characteristics of subjects and the 
type of infant feeding were considered.

Results: breast-fed children showed higher expression le-
vels of SLC27A2, FASN, PPARαand INSR, and lower risk of 
being overweight and of having high plasma triglyceride le-
vels compared with formula-fed children. Besides, overweight 
formula-fed children presented higher HOMA-index than 
overweight breast-fed children, however this negative effect 
was absent in formula-fed children with high transcript levels 
of SLC27A2. Moreover, subjects with low expression levels of 
SLC27A2, FASN, PPARα or INSR showed high levels of tri-
glycerides but, among these, being breast-fed resulted in lower 
levels of triglycerides, similar to children with high expression 
levels of these genes.

Conclusions: The protective effects of breast-feeding on la-
ter metabolic alterations is reflected in higher expression levels 
of the above blood-cell transcript-based biomarkers, which 
may also serve to discriminate the formula-fed children that 
are at higher risk of later metabolic alterations.

Key words:Formula-feeding, gene expression, IDEFICS 
project, lactation, metabolic programming

Acknowledgements: IDEFICS Study (www.idefics.eu) and 
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dica en Red Fisiopatología de la Obesidad y Nutrición, CIBE-
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O138
ANTENATAL MULTIPLE MICRONUTRIENTS COM-
PARED TO IRON-FOLIC ACID LENGTHENS GESTA-
TION, INCREASES BIRTH SIZE AND REDUCES RISK 
OF LBW IN RURAL BANGLADESH
A A. Shamim1, P. Christian2, A B. Labrique2, H. Ali1, S. 
Shaikh1, S. Mehra2, K J. Schulze2, R D W. Klemm2, L. Wu2, 
R D. Merrill2, K P. West Jr2

1Jivita Project, Gaibandha, Bangladesh 
2Center for Human Nutrition, Johns Hopkins Univer-
sity, Baltimore, USA

Background and objectives: Micronutrient deficiencies 
during pregnancy may adversely affect fetal growth but the ex-
tent and mechanisms of this effect remain poorly understood.

Methods: A cluster-randomized, double-masked trial in 
rural Bangladesh evaluated in 44,567 pregnant women the effi-
cacy of a daily multiple micronutrient (MM, with 15 vitamins 
and minerals) vs iron folic acid (IFA) in improving gestational 
health and fetal growth. Mothers were supplemented from the 
1st trimester to 12 wk postpartum. Sample size (Nmm=22,162, 
NIFA=22,405), SES and maternal diet, morbidity and gestatio-
nal (GA) age at enrollment, and intake of intended supplements 
[median: 94 (IQR: 84-100) %] were similar across groups.

Results: There were 28,516 live born infants, equally di-
vided by allocation. Compared to IFA supplementation, MM 
supplementation increased the length of gestation by mean 
of 0.3 weeks (p<0.0001), leading to an increase in mean bir-
th weight, length, and arm, chest and head circumference of 
55 g, 0.21 cm, 0.11 cm, 0.25 cm and 0.21 cm, respectively (all 
p<0.001), a 13% lower risk in preterm birth (relative risk (RR); 
95% CI: 0.87; 0.82-0.92) and 12% decreased risk of low birth 
weight (0.88; 0.85-0.91). Effects were comparable by sex. There 
was no detectable difference in size for GA.

Conclusion: Daily antenatal MM supplementation lengthe-
ned gestation, thereby increasing birth size and reducing risks 
of preterm birth and low birth weight in rural Bangladesh.

Key words: preterm, low birth weight, microunutrient, 
iron, Bangladesh Supported by The Bill and Melinda Gates 
Foundation (Grant GH614). 
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O139
GLOBAL PROGRESS ON REDUCING ANEMIA IN 
PREGNANT WOMEN AND YOUNG CHILDREN
R. Galloway1, J. Kavle1, K. Krasovec2

1Maternal and Child Health Integrated Program 
(MCHIP)/Program For Appropriate Technology In 
Health (PATH), Wahington, USA 
2Better Health Systems Project, University Research 
Corporation (URC), Phnom Penh, Cambodia

Background and objectives: Anemia is a prevalent public 
health problem (PHP) globally. Demographic and Health Sur-
veys (DHS), which provide information on anemia prevalence 
(AP) and programs, were examined to determine progress in 
reducing anemia.

Methods: Ninety DHS reports were reviewed for anemia 
information in pregnant women (PW) and children 6-59 
months, including AP, reduction, and control program cove-
rage.

Results: Twenty-two countries had two anemia surveys for 
PW; 24 countries for children (14 for PW and 16 for children in 
Africa and for both: 2 in the Middle East; 1 in Europe; 3 in Asia; 
2 in Latin America/ Caribbean). AP was <40% in 10/22 and 
3/24 countries for PW and children, respectively. Three Afri-
can countries had relatively low AP in PW--Ethiopia (31%), 
Lesotho (25%), and Rwanda (29%), but AP in children was 1.5-
2.0-fold higher than in PW. While 14/22 and 16/24 countries 
showed decreasing AP in PW and children, respectively, the 
decline was >20% in only in 7 and 4 countries for PW and chil-
dren, respectively. Severe anemia continues to be a PHP (>=2%) 
in 11/22 and 12/24 countries for PW and children, respectively. 
Increased coverage for bed nets may be why AP has decreased 
in some African countries. Few countries showed significant 
increases in coverage for iron-folic acid (IFA) supplements in 
PW and deworming in PW and children. Malaria in pregnan-
cy coverage is limited and there is no information on or poor 
coverage of IFA for children. Consumption of iron-rich foods 
continues to be poor except possibly in Ethiopia, Lesotho, and 
Rwanda where PW but not children may consume more iron-
rich foods but his requires further investigation.

Conclusions: While anemia has decreased in some coun-
tries, progress remains slow and coverage of an integrated pac-
kage to control anemia remains low.

Key words: Anemia, malaria, deworming 
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INCREASED N-3 PUFA STATUS IS ASSOCIATED 
WITH IMPROVED MATH AND READING PERFOR-
MANCE IN THE OPUS SCHOOL MEAL STUDY
L B. Soerensen1, L. Lauritzen1, N. Egelund2, C B. Dysse-
gaard2, S. Dalskov1, R A. Petersen1, R P. Laursen1, K D. 
Stark3, A. Astrup1, C T. Damsgaard1, K F. Michaelsen1

1Department of Nutrition, Exercise and Sports, Uni-
versity of Copenhagen, Copenhagen, Denmark 
2Centre for Strategic Research in Education and 
Competence, Aarhus University, Copenhagen, 
Denmark 
3Department of Kinesiology, University of Waterloo, 
Waterloo, Ontario, Canada

Background and objectives: n-3 polyunsaturated fatty 
acids (PUFA) have been hypothesised to influence cognitive 
function, but few studies have focused on their effect in school 
aged children. This study investigates if school meals with fish 
twice a week increased n-3 PUFA-status and if this increase co-
rrelated with an improved cognitive performance in 3rd and 
4th grade children. The OPUS project ‘Optimal well-being, de-
velopment and health for Danish children through a healthy 
New Nordic Diet’ was supported by a grant from the Nordea 
Foundation.

Methods: OPUS School Meal Study was a cluster-rando-
mized, cross-over intervention comparing packed lunch with 
school meals based on the New Nordic Diet (NND) for 3 
months each. n-3 PUFA-status was determined as percentage 
of total fatty acids in whole-blood (w%). The statistical analyses 
using linear mixed models included 713 children.

Results: Baseline total n-3 PUFA-status was 5.09±1.07 
(mean±SD) w%; 2.96±0.74 for docosahexaenoic acid (DHA) 
and 0.56 [0.42;0.73] (median[IQR]) for eicosapentaenoic acid 
(EPA). NND increased total n-3 PUFA-status 0.33 w% in 4th 
grade (p<0.001) and 0.12 w% in 3rd grade (p=0.024). With 
regards to DHA-status, NND increased DHA 0.22 w% in 4th 
grade (p<0.001) and 0.07 w% in 3rd grade (p=0.027). Howe-
ver, EPA-status increased equally in both grades (0.05 w%, 
p<0.001). A 1-w% increase in total n-3 PUFA and DHA was 
associated with increased number of correct answers in math 
test, but only in 4th grade (0.8, p=0.011 and 1.2, p=0.008, res-
pectively). A 1-w% increase in EPA was associated with im-
proved reading performance (3.6 more correct sentences, 
p=0.004). There were no associations between markers of n-3 
PUFA-status and concentration performance.

Conclusions: School meals based on NND increased mar-
kers of n-3 PUFA-status in Danish school-children. Results 
indicate that math and reading skills are positively associated 
with levels of n-3 PUFA.

Key words: Child, school, omega-3 fatty acids, cognition 
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MOTHER’S POSITIVE ATTITUDE AND FAMILIARI-
TY TOWARDS FORMULA MILK MAY CONTRIBUTE 
TO LOW DIETARY DIVERSITY AMONGST INDONE-
SIAN URBAN YOUNG CHILDREN
A. Roshita1, A. Page3, L. Schubert2, M. Whittaker2

1SEAMEO RECFON University of Indonesia, Indone-
sia 
2School of Population Health, University of Queens-
land, Australia 
3School of Science and Health, University of Wes-
tern Sydney, Australia

Background and Objectives: Indonesia is one of the coun-
tries facing nutrition transition with an increased proportion 
of the middle-class population. Few studies explored young 
child feeding practice amongst middle class families in deve-
loping countries. This study aims to assess child feeding practi-
ces and their associations with child nutritional status in urban 
area of Indonesia.

Methods: The study was designed as a mixed-method 
study in an urban middle-class community, comprising of a 
qualitative study amongst 26 families of young children and a 
case-control study involving 288 (109 cases and 179 controls) 
children aged 12-36 months. Cases were mild to moderately 
underweight children, while controls were normal weight 
children. The data collection methods consisted of in-depth 
interview for the qualitative phase and anthropometry mea-
surements, structured interviews pertaining to child feeding 
practices and 24-hours recall for the quantitative phase.

Results: The qualitative study suggested that mothers ap-
peared to have positive attitute and were familiar with many 
brands of toddler formula milk. Mothers reported challenges 
in encouraging their children to eat and relied on formula milk 
to increase child’s food intake.The results of the case-control 
study showed that only 10.4% children received six-month 
exclusive breastfeeding and there was a significantly higher 
proportion of control than case children who were offered for-
mula milk within their first month of life. Almost all children 
(91.7%, CI = 87.7 – 94.5) had low dietary diversity (consumed 
1-3 food groups) in the last 24 hours. Formula milk was the 
largest contributor to child’s energy intake amongst the control 
children.

Conclusions: The low dietary diversity warn potential pro-
blems for the health of Indonesian children. A large govern-
ment strategy on complementary feeding practices including 
controlling the marketing activities of formula milk need to be 
enhanced.

Key words: Child feeding practices, child nutritional status, 
Indonesia.
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LONG-CHAIN POLYUNSATURATED FATTY ACIDS 
IN THE DIET AND MILK OF CROATIAN MOTHERS 
AT THREE MONTHS POSTPARTUM
G. Kresic1, M. Dujmovic1, M. Mandic2, I. Delas3, N. Mr-
duljas1

1Department of Food and Nutrition; Faculty of 
Tourism and Hospitality Management, University of 
Rijeka, Opatija, Croatia 
2Department of Food and Nutrition Research, Facul-
ty of Food Technology, University of Osijek, Osijek, 
Croatia 
3Department of Chemistry and Biochemistry, 
School of Medicine, University of Zagreb, Zagreb, 
Croatia

Background and objectives: Long-chain polyunsatura-
ted fatty acids (LCPUFA), especially docosahexaenoic (DHA, 
C22:6n-3) and arachidonic (AA, C20:4n-6) are essential for 
prenatal and postanal neural development. In breast milk 
they originate from a maternal diet and their supply to breast-
feeding infants is an important issue. Since no data have been 
reported in Croatia or neighbouring countries, this research ai-
med to determine the fatty acid composition, including LCPU-
FA, of Croatian women’s breast milk and correlate these data 
with their fatty acids intake.

Methods: The study enrolled 83 women (average age of 31.8 
years), lactating for 3 months. Dietary evaluation involved two 
consecutive 24-hour dietary recalls. Fatty acid composition of 
milk was determined by gas chromatography.

Results: Dietary evaluation has shown that in total fat in-
take, which makes on average 35.10% of daily energy intake, 
the share of saturated, monounsaturated and polyunsaturated 
fatty acid was 13.88%, 14.46% and 6.76%, respectively. The to-
tal dietary n-6:n-3 fatty acids ratio was 14.57. The average daily 
intake of DHA and AA was 110 and 54 mg, respectively. Milk 
samples contained 32.63% of saturated, 43.42% of monounsa-
turated and 18.87% of polyunsaturated fatty acids. The content 
of DHA and AA were 0.21% and 0.39%, respectively. The sig-
nificant influence of mothers´ DHA intake on its content in 
milk was confirmed (r=0.477; P<0.001). Significant correlation 
was also confirmed between concentrations of DHA and AA 
in milk fat.

Conclusion: Since dietary intake of LCPUFA is sub-opti-
mal, of concern is its low level in breast milk, especially that of 
DHA. Infants being breastfed were receiving only half of the 
recommended amounts of DHA. Croatian breastfeeding wo-
men should be educated about the importance of LCPUFA for 
infants´ development and about food sources which could en-
sure their adequate supply.

Key words: arachidonic acid, breast milk, docosahexaenoic 
acid, dietary intake, long-chain polyunsaturated fatty acids.
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ASSOCIATION BETWEEN DIETARY CALCIUM IN-
TAKE AND BLOOD PRESSURE AMONG PORTU-
GUESE CHILDREN
S. Abreu1, P. Moreira1,2, J. Mota1, R. Santos1,3, C. Morei-
ra1, PC. Santos1,3, L. Soares-Miranda1, S. Vale1

1Research Centre in Physical Activity, Health and 
Leisure, Faculty of Sport, University of Porto, Porto, 
Portugal 
2Faculty of Nutrition and Food Science, University 
of Porto, Porto, Portugal 
3ISMAI Institute of Higher Education, Maia, Portugal 
4Department of Physiotherapy, School of Health 
Technology of Porto, Polytechnic Institute of Porto, 
Porto, Portugal

Background and objectives: Higher blood pressure (BP) in 
childhood is associated with cardiovascular risk. It has been 
described that dietary calcium intake may affect BP regulation. 
The objective of this study was to analyze the association bet-
ween dietary calcium intake and BP in children.

Methods: A cross-sectional study was conducted with 128 
Portuguese children (47.7% of boys) aged 6-8. Anthropometric 
measurements were recorded (weight, height, biceps, triceps, 
subscapular and suprailiac skinfolds) and physical activity was 
assessed during 7 consecutive days by accelerometry. Dietary 
intake was assessed using a 3-day food record completed by 
parents. Dietary calcium intake was expressed as the calcium-
to-protein ratio. BP was measured using an electronic sphyg-
momanometer (COLIN DP 8800). Two measurements were 
taken and the mean of these was considered. Data was analyzed 
separately for girls and boys, and linear regression analysis was 
used to estimate the association between calcium intake and 
systolic and diastolic BP (SBP and DBP, respectively) adjusting 
for age, height, sum of skinfolds, physical activity, energy in-
take, magnesium, potassium and sodium intake.

Results: For girls and boys, respectively, SBP mean was 
95.4±7.6 and 97.5±6.5mmHg (P=0.101), DBP mean was 
56.3±6.5 and 57.6±5.9mmHg (P=0.220). No significant diffe-
rence was seen in the calcium intake and calcium-to-protein 
ratio of girls compared to boys (P>0.05, for all). After adjusting 
for confounders, calcium-to-protein ratio was significantly in-
versely associated with SBP in girls (girls: r= -0.685, P=0.034 
and boys: r= -0.010, P=0.979). No association was found with 
DBP in both genders.

Conclusions: In our sample, calcium intake seems to be in-
versely related to SBP in girls. Further studies are needed to test 
the effects of dietary calcium intake on BP in children.

Acknowledgments: This study was supported by PEst-
OE/SAU/UI0617/2011, SFRH/BPD/81566/2011 and PTDC/
DES/116586/2010. 

Key words: children; dietary calcium intake; blood pressu-
re.
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FREQUENCY AND DETERMINANTS OF DHA 
SUPPLEMENT USAGE IN PREGNANCY AND LAC-
TATION IN GERMANY
L. Libuda, M. Stimming, C. Mesch, M. Kersting
Research Institute of Child Nutrition Dortmund, 
University of Bonn, Germany

Background and objectives: Docosahexaenoic acid (DHA) 
supply in pregnancy via placenta and in infancy via breast milk 
depends on mother’s food intake. Beside fish as a natural sou-
rce, DHA supplements might be an alternative approach to 
ensure an adequate supply. Major aim was to describe frequen-
cies and determinants of DHA supplementation in pregnancy 
(DHA-P) and during lactation (DHA-L) in a nationwide sur-
vey of mothers in Germany.

Methods: The survey was nested in the randomized contro-
lled trial PINGU on fatty acid status optimization in infancy. 
From an existing panel for consumer surveys (Kantar Health 
GmbH) mothers with children up to 36 months of age were 
selected for an online interview on mother’s and children’s in-
take of polyunsaturated fatty acid-rich foods (field period: De-
cember 2010). Data of 985 mothers were weighted to ensure 
representativeness for mothers in Germany.

Results: 27.8% of mothers in Germany used DHA supple-
ments during pregnancy, 16.8% during lactation. DHA-P and 
DHA-L was higher in mothers with first children compared 
with later children (DHA-P: 31.5% vs. 24.6%, p=0.015; DHA-L: 
19.2% vs. 14.7%, p=0.06) and in high compared with low social 
classes (DHA-P: 35.8% vs. 23.6%, p=0.001; DHA-L: 24.4% vs. 
14.4%, p=0.0001), but did not differ between younger and ol-
der mothers. The proportion of mothers eating fish at least one 
time per week was higher among supplement users compared 
with non-users (pregnancy: 53.8% vs. 36.3, p=0.0001; lacta-
tion: 62.9% vs. 36.8%, p=0.0001).

Conclusion: DHA supplementation is common in German 
mothers especially in pregnancy, but also during lactation. 
However, the benefit of supplementation was questionable in 
the majority of supplementing mothers since fish was already 
part of the usual diet. DHA supplements might be promoted 
especially in lower social classes, if fish is disliked.

Key words: DHA, supplements, pregnancy, lactation. Fun-
ded by the German Federal Ministry of Education and Re-
search 
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MOST EFFECTIVE PERIOD TO CONTROL ANAE-
MIA IN PREGNANCY: ADOLESCENCE OR PRE-
PREGNANCY?
R. Jayatissa1, A. Bekele2, S M. Hossain3, J M. Ranbanda4, 
P C. De Silva5, W. Gankanda6
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3UNICEF, Afganisthan 
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Background and objetctives: In 2002 the prevalence of 
anaemia among school going adolescents’ aged 10-15 years 
were assessed as a baseline and it was 11.1%. Highest preva-
lence was recorded among grade 7 children and the prevalence 
was varied from 11% to 30% within districts. As a result, it was 
decided to address anaemia in school adolescents aged 10-15 
years by giving a high priority through schools. In 2002–2003, 
a study was carried out in 5 districts to assess the impact of 
anaemia in schoolchildren with weekly iron supplementation 
for a period of 6 months. It revealed when the supplementa-
tion coverage is more than 30%, the reduction of anaemia was 
50%. As a result weekly iron supplementation was initiated in 
all schools in the country annually for a period of 6 months 
among adolescents aged 11-15 years of age since 2004. This stu-
dy was conducted to assess the impact of iron supplementation 
programme after 5 years.

Methods: A household survey was carried out using a mul-
tistage cluster sampling method to draw nationally representa-
tive sample. Haemoglobin was assessed using haemocue among 
non-pregnant and non-lactating women aged 15-20 years to 
represent the previously iron supplemented adolescents.

Results: The prevalence of anaemia was 13.3%, 26.7% and 
23.5% among pregnant, lactating and non pregnant and non 
lactating women in the study population.

Conclusion: Iron supplementation during the early adoles-
cent period was not sufficient to maintain iron levels for a long 
period of time as a strategy to control anaemia in pre pregnanat 
women. It is recommended to initiate a sustainable cost effecti-
ve solution to control anaemia in adolescents and pre pregnant 
women such as fortification.

Key words: Anaemia, adolescents, prepregnancy 
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DIETARY PATTERNS ASSOCIATED WITH METABO-
LIC SYNDROME: THE KHORRAMABAD STUDY
E. Falahi1, K H. Anbari2, F. Ebrahimzadeh3, A. Esmaillza-
deh4

1Department of Nutrition, Faculty of Health and 
Nutrition, Lorestan University of Medical Sciences, 
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Background and objectives: Metabolic syndrome (MetS)is 
a complex disorder with high socioeconomic cost that is con-
sidered a worldwide epidemic. The aim of this study was cha-
racterize the dietary patterns of Iranian adults and to examine 
association with metabolic syndrome.

Methods: In this descriptive, cross-sectional, correlation 
design 1980 persons aged >= 18 y were selected by using mul-
tistage cluster, random sampling method in Khorramabad city, 
located in west of Iran. Dietary intake was assessed with the use 
of a validated, 168 food- item, self-administrated, semi-quan-
titative food-frequency questionnaire.Factor analysis, linear 
regressions and ANCOVA were used to data analysis.

Results: Three major dietary patterns were identified: the 
western dietary pattern (WDP), the healthy dietary pattern 
(HDP), and the traditional dietary pattern (TDP). Subjects in 
the highest quintile of the HDP had lower odds of the metabo-
lic syndrome (OR: 0.45; 95% CI: 0.27-0.77) than did those in 
the lowest quintile, whereas those in the highest quintile of the 
WDP score had greater odds of the MetS (OR: 3.44; 95% CI: 
2.08-5.70) than did those in the lowest quintile. Multi linear 
regression showed that the WDP score was associated nega-
tively with serum HDL cholesterol and positively with other 
components of MetS.

Conclusions: In conclusion, a dietary pattern characterized 
by high consumption of poultry, dairy products, vegetables, 
fruits, legumes, whole grains, fish, and olives are associated 
with reduced risk of the metabolic syndrome in both male and 
female. In contrast, a dietary pattern with high amounts of red 
meats, organs meat, processed meats, soft drinks, snacks, sweet 
and deserts, condiments, margarine, and coffee is associated 
with a greater risk of the metabolic syndrome.

Key words: Metabolic Syndrome, factor analysis, obesity, 
dietary pattern, BMI 
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O147
BIOMARKERS OF CARDIOMETABOLIC RISK ARE 
ASSOCIATED WITH POOR LIFESTYLE PRACTICES 
IN URBAN SRI LANKAN WOMEN
I. Waidyatilaka1, A. de Silva2, R. Wickremasinghe3, S. 
Atukorala1, N. Somasundaram4, P. Lanerolle1

1Department of Biochemistry and Molecular Biolo-
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Background and objectives: In the context of rising pre-
valence of non communicable diseases in Asia, assessing 
healthy lifestyle practices and their influence on biochemical 
and anthropometric parameters is of importance. However, 
evidence for links between food habits, physical activity and 
cardiometabolic risk markers are limited. Our objective was to 
assess the relationship between lifestyle practices related to diet 
and cardiometabolic risk parameters among urban Sri Lankan 
women.

Methods: 2800 urban women (30 - 45 years) were selected 
by random cluster sampling and screened for dysglycaemia for 
a final sample of 272 newly diagnosed, drug naive dysglycae-
mic and 345 normoglycaemic women. Glycaemic status was 
confirmed by HbA1c. An interviewer administered question-
naire was used to obtain data on lifestyle practices. Anthropo-
metry and blood pressure were recorded using standard proto-
cols. FBS, HbA1c, serum insulin, serum cholesterol and serum 
triglycerides were measured. % fat mass was determined by 
bioelectrical impedance analysis. Chi square test was used to 
assess statistical significance.

Results: 95.6% of newly diagnosed dysglycaemic women 
did not engage in at least 30 minutes of exercise. A higher 
proportion of newly diagnosed dysglycaemics demonstrated 
undesirable food habits (p < 0.001) compared to normogly-
cemic women [inability to resist fatty food; dysglycaemics (65 
%), normoglycaemics (18 %), inability to resist sugary food; 
dysglycaemics (61.4 % ), normoglycaemics (14.5 %), snacking 
while watching TV; dysglycaemics (66.2 %), normoglycaemics 
(25.8 %)] Waist circumference, % Fat Mass, Body Mass Index, 
HbA1c, serum insulin, serum cholesterol and serum trigly-
cerides were significantly higher among those who had poor 
practices, and did not achieve recommended levels of exercise.

Conclusions: Our study demonstrates a link between ne-
gative eating behaviors and cardiometabolic risk with implica-
tions for intervention strategies relevant to women in similar 
urban environments in South Asia. (Funding IAEA-15920)

Key words: Diabetes, Lifestyle practices, Asia 
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THE ECONOMIC IMPACT OF ANAEMIA IN PERU
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Background and objectives: Anaemia in Peru is a severe 
public health problem that affects more than 50% of preschool 
children and more than 20% of women of reproductive age. It 
affects society socially and economically, as well as the lives of 
those who suffer from it. This study aims to estimate the econo-
mic costs for the Peruvian economy caused by the prevalence 
of iron-deficiency anaemia, and to show the importance and 
implications of the problem and the possible savings of a stron-
ger, more systematic and effective policy for fighting anaemia.

Methods: The methodology, mainly based on Ross & Hor-
ton (1998) as part of the Micronutrient Initiative, estimates the 
economic impact of iron-deficiency anaemia based on: loss of 
future work productivity of children who currently suffer from 
anaemia, loss of work productivity of adults who currently su-
ffer from anaemia and cost associated with caring for women 
who gave birth prematurely due to anaemia. The methodology 
also considers costs the state would incur to prevent anaemia 
among children and pregnant women.

Results: The study finds that anaemia costs Peru S./ 2.777 
billion, or 0.62% of GDP. The most important element is that 
associated with the effects in adulthood of the cognitive im-
pairment generated by anaemia in childhood, at approxima-
tely S/. 1.285 billion. The costs faced by the state stand at S/. 
623 million and the cost incurred for treating anaemia is S/. 
22 million. In contrast, the cost of prevention would be S/. 18 
million.

Conclusions: Anaemia represents a major burden for the 
Peruvian economy, a total cost equivalent to almost 38% of the 
national health budget for a year. The cost of preventing anae-
mia represents just 2.8% of the total cost that anaemia gene-
rates for the state, indicating that an anaemia prevention pro-
gramme would be highly cost effective.

Key words: anaemia, Peru, cost effectiveness 

O149
MICRONUTRIENT DEFICIENCY: A PUBLIC HEALTH 
PROBLEM IN HO CHI MINH CITY, VIETNAM
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1Nutrition Center of Ho Chi Minh City, Vietnam

Background and objectives:Children and women are vul-
nerable to micronutrient deficiency. This research determines 
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the magnitude of this public health problem in relation to vita-
min A deficiency, and iron deficiency anemia among children 
and women in HCMC, and iodine deficiency among women.

Methods:Data were collected from epidemiological cross-
sectional surveysof 644 children under 5 years, 776 preg-
nant women, and 718 breast-feeding women in 2007-2008 in 
HCMC. Serum retinol concentration <0.7 mol/L and breast-
milk retinol concentration <1.05 mol/L were classified as sub-
clinical vitamin A deficiency (VAD) in children under 5years 
and breastfeeding women, respectively. Hemoglobin <11g/dl 
(for children under 5 years) and Hb<10g/dl (for women) were 
classified as anemic. Iodine deficiency (ID) was determined by 
spot urinary iodine as <10 g/dl.

Results:The prevalence of VAD of children under 5was 
4.2% and is highest in children under 6 months of age (21.7%).
Multivariant analysis shows that not taking vitamin A supple-
ment 6 months before the survey (OR=3.99, 95% CI 1.79 - 8.92, 
p<0.005) was associated with VAD.The prevalence of VAD in 
breastfeeding women was 28.0%. The prevalence of anemia in 
pregnant women and children under 5 was 17.5% and 14.0%, 
respectively. Based on a single 24h recall women in their last 
two trimesters were only consuming 40% of the RDA for iron. 
The prevalence of ID in pregnant women was 72.8%, of which, 
27.3% moderately deficient, and 11.9% severe. The prevalence 
of pregnant women using iodized salt was 56.8% and its use 
decreased risk of ID by 45.0%.

Conclusions:Despite recent economic gains in 
VietNam,micronutrient deficiencies continue to be a signifi-
cant public health problem in HCMC. In particular, according 
to WHO, iodine deficiency in pregnant women and vitamin A 
deficiency in breastfeeding women can be considered severe. 
There is a need for continued focus to improve the micronu-
trient status of these groups.

Key words: micronutrient deficiency, HCMC. 
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Background and objectives: The coexistence of obesity 
and food insecurity (FI) sounds contradictory. Although the 
literature suggests that the obesity rates, as other chronic di-
seases rates, follow a socioeconomic gradient. Over 20% of the 

male obesity and over 40% of the female obesity across Europe, 
could be attributable to social inequalities. The prevalence of FI 
is growing faster over the world, including Portugal, as a result 
of the economic crisis, which had leaded to the increasing of 
health inequalities, namely by an inequal distribution of obe-
sity and other diet-related chronic diseases through the most 
vulnerable groups. We aim to analyze the coexistence of FI and 
overweight/obesity in a sample of Portuguese households.

Methods: Cross-sectional study, conducted in 1187 Portu-
guese households. Data were collected by face-to-face inter-
views and FI was evaluated using a psychometric scale adapted 
from the Brazilian Food Insecurity Scale. Logistic regression 
models adjusted for socioeconomic variables, were used to 
identify the associatiation between FI and body mass index 
(BMI) in Portuguese adults.

Results: We found a higher prevalence of FI (for all FI le-
vels – low, moderate, severe) in overweight (OR=1.635; CI95% 
1.202-2.224) and obesity individuals (OR=1.657; CI95% 1.140-
2.409). When we analysed just the moderate and severe le-
vels of FI, underweight individuals were at higher risk for FI 
(OR=6.591; CI95% 1.956-22.214) than the overweight, obese 
and normal subjects.

Conclusions: A significant association between the BMI 
and FI was found. FI was more prevalent among overweight/
obese Portuguese adults´ families. When FI was analyzed by 
levels, we observed that low and moderate FI was associated 
with higher risk of obesity and severe FI was associated with a 
higher risk of underweight. These findings could be helpful for 
health authorities in planning strategies to prevent obesity and 
other chronic diseases, addressing FI as an influencing factor.

Key words: food insecurity, obesity, Portugal. 
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TERNS IN EUROPEAN ADOLESCENTS PARTICIPA-
TING IN THE HELENA STUDY
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Background and objectives: Dietary pattern (DP) analysis 
has emerged as an alternative and complementary approach to 
addressing diet-diseases associations. The aim of the present 
study is to examine DP in European adolescents and their rela-
tionship with the time that adolescents spent studying.

Methods: A multinational cross-sectional study was carried 
out in 2,202 adolescents (45.4% boys) aged 12.5 to 17.5 years. A 
self-reported questionnaire with information on sedentary be-
haviours, separately for weekdays and weekend days, and two 
non-consecutive 24 hour-recalls were used. Principal compo-
nent analysis (PCA) was used to obtain DP, and linear regres-
sion examined the association between DP scores and seden-
tary behaviour indicators.

Results: Four DPs for boys (“plant based”, “snacking”, 
“breakfast” and “health conscious”) and five DPs for girls 
(“confectionary and snacking”, “plant based”, “breakfast”, “ani-
mal protein” and “health conscious”) were obtained. Boys who 
study between 2 to 4 hours and more than 4 hours during wee-
kdays had higher adherence to the “breakfast” DP ((β0.11, CI: 
0.01, 0.20) and β=0.19, CI: 0.08, 0.29), respectively). In girls, 
studying between 2-4 hours during weekend days were associa-
ted with lower adherence to the “snacking” DP β=0.06, CI: 0.01, 
0.12) and with higher adherence to the “plant based” β=-0.06, 
CI: -0.11, -0.01) and “breakfast” DP β=0.07, CI: 0.01, 0.13).

Conclusions: Study time is related positively with healthy 
DP and negatively with unhealthy DP. Such findings may help 

to generate interventions focusing on increasing the time that 
adolescents spent studying.

Key words: Dietary patterns, study time, adolescents 
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Background and objectives: The metabolic syndrome 
(MetS) is a cluster of metabolic disorders most likely to be 
recognized in midlife and includes high fasting blood gluco-
se levels, hypertension, dyslipidemia, and abdominal obesity. 
In this study the relationship of dietary pattern analysis with 
among non- menopausal women was studied.

Methods: A Nested case- control was conducted on 920 
non- menopausal women 18-50 yrs old. Mets was defined ac-
cording to IDF guideline. Dietary intakes were assessed via 168 
item semi- quantitative FFQ, in 26 food groups. Using factor 
analysis, the predominant food patterns were drawn. 135 sub-
jects with MetS were matched to 137 controls for age, and odds 
ratio of MetS and its components in dietary pattern scores, was 
assessed using logistic regression, adjusting confounding varia-
bles.

Results: Two dietary patterns were identified based on 
desirable food pattern was characterized by the consumption 
of raw vegetables, fruits, starchy vegetables, olive, oiled vege-
tables, low fat dairy, legumes, nuts, egg, oil, whole grains, fish, 
high fat dairy and chicken, and undesirable food by cola and 
commercial fruit juice, cookies and sugar, ready foods, mayon-
naise, snacks (chips and puffed corn), fat, pickle, organ meats, 
refined grains, meat and salt. Adjusting for various confoun-
ding variables, the desirable food pattern was inversely associa-
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ted with MetS (OR: 0.87, 95% CI: 0.16-0.73, P-value < 0.001), 
and hyperglycemia (OR: 0.34, 95% CI: 0.13-0.87, P-value < 
0.05). No associations were observed between MetS and un-
desirable food pattern, and among components of MetS, only 
triglycerideswereassociated with this food pattern (OR: 2.17, 
95% CI: 1.09-4.32, P-value < 0.001).

Conclusion: Desirable food pattern was significantly asso-
ciated with reduced MetS, whereas undesirable food pattern 
has no association.

Key words: metabolic syndrome, food pattern analysis, 
non- menopause women, factor analysis 

O153
ASSOCIATION BETWEEN A HEALTHY DIET AC-
CORDING TO WHO GUIDELINES AND ALL-CAUSE 
MORTALITY IN EUROPEAN AND AMERICAN EL-
DERLY, THE CHANCES PROJECT
N. Jankovic1, A. Geelen1, E. Kampman1, C P. de Groot1, 
H. Pikhart2, P. Huangfu2, P. Bofetta3, H B. Bueno-de-
Mesquita4, F. Kee5, M. O’Doherty5, O H. Franco6, E H. 
Hooven van den6, F. Rooij van6, A. Trichopoulou7,8, P. Or-
fanos8, A. Tjønneland9, C A. González10, G. Hallmanns11, 
P H Peeters12, Y. Park13, A. Pajak14, S. Malyutina15, R. Ku-
binova16, E J. Feskens1

1Wageningen University, Division of Human Nu-
trition, PO Box 8129, 6700 EV Wageningen, The 
Netherlands 
2University College London, Department Epidemio-
logy and Public Health, London, UK 
3Harvard school of Public Health, Department of 
Epidemiology, Boston, Massachusetts, USA 
4National Institute for Public Health and the Envi-
ronment (RIVM), Bilthoven, The Netherlands 
5Centre of Excellence for Public Health, School of 
Medicine and Dentistry, Queens University Belfast, 
Belfast, United Kingdom 
6Department of Epidemiology, Erasmus MC, Univer-
sity Medical Center, Rotterdam, The Netherlands 
7Hellenic Health Foundation, Athens, Greece 
8WHO Collaborating Center for Food and Nutrition 
Policies, Department of Hygiene, Epidemiology 
and Medical Statistics, University of Athens Medical 
School, Athens, Greece 
9Danish Cancer Society Research Center, Copenha-
gen, Denmark 
10Unit of Nutrition, Environment and Cancer, Cancer 
Epidemiology Research Program, Catalan Institute 
of Oncology, Barcelona, Spain 

11Department of Public Health and Clinical Medici-
ne, Umeå University, Umeå, Sweden 
12Julius Center for Health Sciences and Primary 
Care, University Medical Center Utrecht, Utrecht, 
The Netherlands 
13Division of Cancer Epidemiology and Genetics, 
National Cancer institute, Bethesda, 20852, USA 
14Department of Epidemiology and Population Stu-
dies, Jagiellonian University, Krakow, Poland 
15Institute of Internal Medicine, Siberian Branch of 
the Russian Academy of Medical Sciences, Novosi-
birsk, Russia 
16National Institute of Public Health, Prague, Czech 
Republic

Background and objectives: The Healthy Diet Indicator 
(HDI) measures adherence to the WHO guidelines for preven-
ting diet related chronic diseases, and can be applied to assess 
associations of diet with health across populations. We exami-
ned the association between the HDI and all-cause mortality 
in European and American elderly people aged 60 years and 
above.

Methods: We analysed data on 395,863 men and women 
from 11 prospective cohort studies from the Consortium on 
Health and Ageing: Network of Cohorts In Europe And The 
United States (CHANCES). Across cohorts, the follow-up 
periods ranged from 10 to 20 yrs. Diet was assessed through 
validated methods. For the translation of foods to nutrients, 
country specific food composition tables were used. The con-
tinuously scored HDI (range mean and SD HDI score 45±9 
to 54±7 across cohorts) was based on intakes of saturated and 
polyunsaturated fatty acids, mono-and disaccharides, protein, 
cholesterol, dietary fibre and fruits and vegetables. The associa-
tion between the HDI and all-cause mortality was evaluated in 
each cohort separately, by multiple Cox proportional hazards 
regression. A pooled hazard ratio (HR) was subsequently esti-
mated using a random-effects model.

Results: Across all cohorts, 84,863 people died during 
4,492,298 person-years of follow-up. Adjusted HR of death, for 
a 10 point increment in HDI score, ranged between 0.81 (95% 
CI 0.77-0.86) in Denmark and 0.99 (95% CI, 0.84-1.16) in Po-
land. The pooled adjusted HR estimate showed a significant 
inverse association of 0.90 (95% CI 0.87-0.93) but there was a 
significant heterogeneity between studies (p=0.001, I2=66%).

Conclusion: Our results show that higher dietary quality is 
inversely associated with all- cause mortality but the heteroge-
neity between studies warrants further research.

Key words: CHANCES, Ageing, Cohort, diet, mortality
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Background and objectives:HIV-infected women are at 
increased risk for malnutrition; however, the relative contribu-
tions of food insecurity in resource-constrained regions that 
have high generalized infectious disease burdens versus HIV 
infection-induced changes in appetite regulation, metabolism 
and body composition are unknown. The objective of this stu-
dy was to characterize maternal cachectic cytokine and appe-
tite-regulation hormone profiles during pregnancy and relate 
these to maternal HIV-status and therapy, nutritional status, 
self-reported appetite and birth outcomes.

Methods:Forty-three HIV-infected and 70 HIV-uninfected 
pregnant women attending a semi-rural health facility in nor-
thwest Tanzania were recruited at their first antenatal visit. Ma-
ternal nutritional status was assessed twice during pregnancy, 
and birth outcome data was obtained at delivery. Baseline plas-
ma cytokines and leptin concentrations were multiplexed. This 
study was powered to detect significant differences in tumor 
necrosis factor (TNF)-α concentration.

Results:TNF-α, a pro-inflammatory cytokine implicated 
in cachexia-related appetite suppression, showed an inverse 
dose-response relationship with ART (antiretroviral therapy) 
(p=0.001) (baseline TNF-α concentrations: ART-naïve 88.8; 
ART <4 weeks 79.3; ART >4 weeks 56.6; HIV-negative 63.2 pg/
mL). Similar patterns were observed for interleukin (IL)-10, 
an indicator of immune activation, and the pro-inflammatory 
hormone and appetite-suppressant leptin, however, group 
numbers were small and differences not significant. There was 
a non-significant dose-response relationship with ART corres-
ponding to maternal gestational weight gain (median: ART-
naïve 1.4; ART <4 weeks 1.5, ART >4 weeks 3.2; HIV-negative 
2.7 kg/month). All HIV-exposed infants had reduced birth 
weight (2.9 vs. 3.2 kg; p=0.006) and length (45.3 vs. 47.0 cm; 
p<0.001) compared to all HIV-unexposed infants.

Conclusions: Findings suggest that appetite-regulating fac-
tors are different based on HIV status in pregnant women, and 
among HIV-positive women according to ART duration. Bio-
logical barriers may contribute to a reduced ability to respond 
to nutritional interventions that alleviate maternal malnutri-

tion, with further consequences for the health of HIV-exposed 
infants.

Key words:HIV, inflammation, pregnancy, malnutrition, 
antiretroviral 
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MALNUTRITION AMONG EGYPTIAN CHILDREN
S. El-Masry1

1Biological Anthropology Dept., National Research 
Centre, Cayro, Egypt

Background and objectives: Malnutrition constitutes 
varying proportions in developing countries, and anthropo-
metry is a simple tool to assess its magnitude in children. The 
objective is to identify the prevalence of malnutrition (under 
and over) among Egyptian children and to test various anthro-
pometric indicators for classification of malnutrition.

Methods: The study included 1365 children, their age ran-
ged from 6 -11 years (1 year ± 6 months). They were collected 
from two public schools in Giza governorate. Height, weight 
and mid upper-arm circumference were recorded and children 
were classified by WHO criterion (Z-score) using different nu-
tritional indices i.e. weight for age, height for age, weight for 
height, and mid upper-arm circumference for age, and percen-
tiles of BMI for the reference population. Egyptian growth cur-
ves (2008) data were used as reference population.

Results: The prevalence of stunting (Z-scores for height-
for-age [HAZ] <-2), wasting (Z-scores for weight-for-height 
[WHZ] <-2) and being underweight (Z-scores for weight-for-
age [WAZ] <-2) was 3.7%, 0.7 %and 0.0%, while that of at risk of 
stunting, wasting and underweight (Z-score<-1 SD) was18.2%, 
13.4% and 8.1% respectively. On the other hand, the prevalen-
ce of overweight identified by WHZ (>1 SD) was 10.8% and 
obesity (>2 SD) was 5.3%., while that by BMI (< 85th and 95th 
percentiles) were 10.9% and 5.6% respectively. Mid-upper arm 
circumference (MUAC), needed to be used with caution since 
they are not sensitive enough to detect all cases of overweight. 
However, BMI had more specificity and less sensitivity than the 
MUAC in identification of underweight, but its specificity and 
sensitivity were nearly similar to that of WAZ.

Conclusions: MUAC for identification of overweight in 
this age is impractical. Further investigations are needed for 
the use of BMI with different cutoff points in identification of 
underweight children.

Key words: Under nutrition, overweight, obesity, children 
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O156
PROCOLLAGEN III N-TERMINAL PROPEPTIDE BE-
YOND A FIBROSIS BIOMARKER IN NON-ALCO-
HOLIC FATTY LIVER DISEASE ASSOCIATED WITH 
OBESITY IN CHILDREN
O. Rangel1, I. Aguiar-Santana2, C. Mata3, M. Gil-Cam-
pos3, R. Cañete1, A. Gil1, C. Aguilera1

1Department of Biochemistry and Molecular Bio-
logy II, Institute of Nutrition and Food Technology, 
Biomedical Research Centre, University of Granada, 
Granada, Spain 
2Gastroenterology Unit, Hepatology and Pediatric 
Nutrition.University Hospital Insular Materno-Infan-
til de Las Palmas, Spain 
3Unit of Pediatric Endocrinology, Reina Sofia Uni-
versity Hospital, Córdoba, Spain

Background and objectives: Procollagen III N-Terminal 
Propeptide (PIIINP) is a product of the proteolytic cleava-
ge during collagen synthesis in connective tissue. It has been 
proposed as a biomarker of fibrosis in nonalcoholic fatty liver 
disease (NAFLD) discriminating between simple steatosis and 
steatohepatitis or advanced fibrosis. The objective of this study 
was to determine serum PIIINP concentration in obese chil-
dren with and without NAFLD and its relationship with obe-
sity.

Methods: 158 Caucasian children aged5-16 years were re-
cruited, including 52 with normal weight without NAFLD (de-
termined by abdominal ultrasonography), 55 obese without 
NAFLD and 47 obese with NAFLD. Anthropometric, clinical 
and metabolic markers as well as adipokines, inflammatory 
biomarkers as C reactive protein, Interleukin 1 (IL1), IL-6, 
IL-8 and tumour necrosis factor-alpha and cardiovascular di-
sease risk biomarkers as monocyte chemoattractant protein 1 
and plasminogen activator inhibitor 1(tPAI1) were analyzed. 
PIIINP was determined using a commercial ELISA kit. One-
way ANOVA test were used to compare means among groups. 
A posterior Bonferroni tests were performed to evaluate spe-
cific differences between groups. A backward-step multiple 
linear regression analysis to evaluate the independent risk fac-
tors for PIIINP (SPSS 20 software).

Results: Mean serum levels of PIIINP were different 
between normal weight children (53±8 ng/ml) versus obe-
se without NAFLD (150±10) and with NAFLD (160±11) 
(p<0.001), but none differences were observed between the two 
obese groups. Correlation analysis revealed that weight, BMI, 
BMI zscore, waist circumference, body fat percentage, insulin, 
HOMA, uric acid, leptin, tPAI1 and resistin were significantly 
associated with serum levels of PIIINP (r>0.4, P<10-9).BMI z-
score (β;=0.307 p<0.002), tPAI1 (β;=0.247 p<0.016), and resis-
tin (β;=0.207 p<0.029) were independent predictors of serum 
PIIINP. Conclusions Serum PIIINP did not discriminate NA-

FLD presence in obese children, but it is an early biomarker 
of metabolic derangement and CVD risk in childhood obesity.

Key words: Procollagen III, obesity, cardiovascular, chil-
dren. 

O157
POST-PRANDIAL APPETITIVE AND GLYCEMIA-
REGULATING EFFECTS OF ALMONDS CONSUMED 
WITH MEALS OR AS SNACKS
S Y. Tan1, R. Mattes1

1Department of Nutrition Science, Purdue Universi-
ty, West Lafayette, Indiana, USA

Background and objectives: Snacking is prevalent and 
contributes to daily consumption of essential nutrients, but 
may also increase the risk for weight gain. Almonds, which are 
commonly consumed as a meal accompaniment or snack, have 
been previously shown to modulate postprandial glycemia and 
appetite. These effects were examined when almonds were con-
sumed only with meals or alone as snacks.

Methods: Acute appetitive and glycemic responses were 
measured over a four-week randomized, controlled trial. Par-
ticipants were randomized into the Control (CL), Meal groups 
receiving almonds (43g) with breakfast (BF) or lunch (LN), or 
Snack groups receiving almonds as morning (MS) or afternoon 
(AS) snacks during a 490-minute clinical session. Breakfast (0 
min) and lunch (240 min) were provided to participants under 
all conditions. Post-prandial serum glucose and appetite (hun-
ger, fullness, desire-to-eat) were measured at fixed intervals 
and compared between study arms and between the combined 
Meal and Snack groups.

Results: The post-prandial glucose response was signi-
ficantly reduced by almond consumption in the BF, LN, MS, 
and AS groups compared to the CL group (interaction effects, 
p<0.001). When combined into Meal or Snack groups, the 
effects just failed to reach statistically significance (p=0.078) 
(S<M). All appetite ratings also showed significant interaction 
effects between all groups, but only hunger ratings remained 
statistically significant when compared across Control, Meal, 
and Snack groups (p=0.022). When calculated as the area-un-
der-the-curve (AUC), post-prandial hunger and desire-to-eat 
AUC followed the order Snack < Meal < Control (p=0.026 & 
p=0.023 respectively). Glucose and fullness AUCs were not 
significantly different between Control, Meal, or Snack groups.

Conclusions: The inclusion of almonds modulated post-
prandial glycemia regardless of timing of consumption, but 
suppressed hunger and desire-to-eat more when consumed as 
snacks.

Key words: almonds, appetite, glycemia
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O158
CARDIOVASCULAR PREVENTIVE EFFECT OF 
FRUITS AND VEGETABLES: IS IT MODIFIED BY 
OLIVE OIL CONSUMPTION?
J M. Nunez-Cordoba1, M. Bes-Rastrollo1, E. Toledo1, A. 
Gea1, M. Ruiz-Canela1, M A. Martinez-Gonzalez1

1Department of Preventive Medicine and Public 
Health, Medical School - Clinica, Universidad De 
Navarra 
2CIBER Fisiopatología de la Obesidad y Nutrición 
(CIBERobn), Instituto de Salud Carlos III, Spain

Background and objectives: In the context of the Medite-
rranean diet, a selective beneficial effect of fruits and vegetables 
(F&V) on prevalent and incident hypertension only among 
participants with lower olive oil (OO) consumption has been 
reported. As hypertension is one of the most important risk 
factors for CVD, our objective was to prospectively evaluate the 
association between F&V intake and incident CVD, and the 
potential effect modification by OO consumption.

Methods: We followed-up 16,042 participants (60.3 percent 
women, mean age: 37.7 years) initially free of CVD during a 
median of 8.1 years. Participants were part of a prospective 
cohort study of university graduates from all regions of Spain 
(The SUN Project). Baseline diet was assessed using a valida-
ted 136-item food-frequency questionnaire. A CVD event was 
defined as the combined outcome measure of incident acute 
coronary syndromes (myocardial infarction), revascularization 
procedures or stroke. 

Results: We observed 126 incident cases of CVD (82 acu-
te coronary syndromes or revascularization procedures and 
44 non-fatal strokes). Multivariate Cox regression analyses 
showed a significant inverse association between F&V con-
sumption and the risk of CVD only among participants with 
low OO consumption (<15.5 grams/day); hazard ratios and 
95% confidence intervals [HR (95%CI)] for 3 to 4 servings/
day and for 5 or more were 0.45 (0.23-0.86) and 0.64 (95%CI: 
0.35-1.17), respectively, compared with those who consumed 
<3 servings/day. Among those with high OO consumption 
(15.5 or more grams/day), HR (95%CI) for 3 to 4 servings/day 
and for 5 or more were 0.64 (0.24-1.72) and 1.11 (0.45-2.75), 
respectively, compared with the reference category. The inte-
raction between OO and F&V was not statistically significant 
(P=0.262). 

Conclusions: The preventive effect of F&V intake on the 
risk of CVD appears to be restricted to participants with lower 
OO consumption, although the effect modification was not sta-
tistically significant. 

Key words: Fruit, vegetable, olive oil, cardiovascular. 

O159
THE ROLE OF NUT CONSUMPTION IN MAINTAI-
NING CARDIOVASCULAR HEALTH AND COGNITI-
VE FUNCTION
J. Barbour1, P. Howe1, J. Buckley1, J. Bryan2, A. Coates1

1Nutritional Physiology Research Centre, Univer-
sity of South Australia, Adelaide, South Australia, 
Australia 
2Social Work and Social Policy, University of South 
Australia, Adelaide, South Australia, Australia

Background and objectives: The purpose of this review 
was to examine the association between nut consumption, car-
diovascular health and cognitive function. Nuts contain many 
bioactive ingredients including polyphenols, amino acids and 
fatty acids that have the potential to deliver benefits for both 
vascular and cognitive health. Increased cerebrovascular per-
fusion has been hypothesised to underpin improvements in 
cognitive function. 

Methods: A systematic search of epidemiological and in-
tervention studies examining the effect of nut consumption on 
blood pressure, endothelial vasodilator function, arterial com-
pliance, inflammation and cognitive performance was perfor-
med in November 2012. A wide variety of intakes, length of 
supplementation and comparator foods made data difficult 
to interpret. Hence where data were available, weighted mean 
effects and 95% CI were calculated for changes in blood pressu-
re, inflammatory markers and endothelial function. 

Results: Of the 61 articles included, data were available to 
calculate weighted mean changes for 36 of 49 intervention stu-
dies. Nut consumption was associated with reductions in sys-
tolic and diastolic blood pressure of 1.3% (95% CI -2.3 to -0.3) 
and 0.7% (95% CI -1.4 to 0.04) respectively and reductions in 
ICAM-1, VCAM -1 and CRP of 8.6% (95% CI -23.6 to 3.3), 
5.8% (95% CI -14.1 to 2.5) and 12% (95% CI -23.6 to -0.3) res-
pectively, whilst endothelial function improved by 19.7% (95% 
CI 4.3 to 35.0). Individual studies suggest nut consumption 
may also have potential to improve cognitive performance but 
data were limited. 

Conclusions: Current evidence indicates that nut con-
sumption can significantly reduce some components of inflam-
mation and blood pressure and improve endothelial function 
which may be a mechanism for improving cognitive perfor-
mance.

Key words:Nuts, cardiovascular, endothelium, inflam-
mation, cognitive function 
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EFFECTS OF PARENTERAL NUTRITION FORMU-
LAS ON PLASMA LIPID PROFILE IN CHILDREN 
WITH BONE MARROW TRANSPLANTATION
M. Gil-Campos1, M A. Baena-Gomez1, M D. Mesa2, F J. 
LLorente-Cantarero1, J L. Perez-Navero1, M J. De La To-
rre Aguilar3

1Reina Sofia University Hospital, Córdoba, Spain 
2University of Granada, Granada, Spain 
3Instituto Maimonides de Investigación Biomedica 
de Cordoba (IMIBIC), Córdoba, Spain

Background and objectives: In children undergoing bone 
marrow transplantation (BMT) it is often required parenteral 
nutrition (PN). This study compares plasma lipid and fatty 
acids profiles after a fish oil or soybean PN in BMT children. 

Methods: 14 children with BMT and requiring PN for at 
least 10 days were selected. They were randomized to use a lipid 
emulsion with fish oil, or soybean oil. Blood samples before 
starting and at the end of the PN were taken to analyze lipids. 

Results: Similar changes in plasma levels of cHDL, cLDL, 
triglycerides (TG) and apolipoprotein A were detected with 
both formulas. TG levels increased more after the administra-
tion of the emulsion of fish oil although levels of cHDL, and 
apo A decreased more after administration of soybean oil. The-
re were no differences by groups in plasma linolenic acid levels 
although in both formulas, levels increased after 10 days of PN. 
Eicosapentaenoic acid increased in fish oil formula group res-
pect to soybean fed; their levels were higher at the end of the 
supplementation compared with the basal levels. Linoleic acid 
did not differ between the two groups. Also, arachidonic acid 
levels in fish oil formula were reduced at 10 days respect to ba-
seline and when PN last 21 days, this acid decreased in patients 
with both formulas. 

Conclusions: PN for 10 days are effective and safe in chil-
dren. There are initial changes in plasma lipid profile more de-
pendent on the duration of PN, than the type of lipid formula 
itself. However, plasma fatty acid profile changes are related 
with the omega fatty acid composition of the formulas. Other 
paediatric studies are necessary in order to establish the im-
portance of the duration of interventions and the use of non-
traditional lipid composition of PN formulas. 

Key words: bone marrow transplant, parenteral nutrition, 
fatty acids. 

O161
ABUNDANCE AND DIVERSITY OF MICROBIOTA IN 
METABOLIC SYNDROME
M. Remely1, S. Dworzak1, B. Hippe1, H. Brath2, A. Hasl-
berger1

1Department of Nutrional Sciences, University Vien-
na, Vienna, Austria 
2Gebietskrankenkasse, Vienna, Austria

Background and objectives: Inflammatory reactions lea-
ding to the progression of metabolic syndrome contribute to 
changes in composition of the GIT microbiota. The objective 
of this study was to investigate differences of gut microbiota in 
obese and type 2 diabetics, and the response to intervention for 
estimating its potential role in controlling metabolic syndrome. 

Methods: We analyzed fecal microbiota at three time points 
in fourteen obese participants, nineteen lean controls and 
twenty-four type 2 diabetes patients. Obese and type 2 diabe-
tics received an intervention of nutritional counseling, type 2 
diabetics an additional therapy with Victoza®. The microbio-
ta composition was analyzed for abundance and diversity by 
quantitative real-time polymerase chain reaction, denaturing 
gradient gel electrophoresis and high throughput sequencing. 

Results: In type 2 diabetics an increase of diversity was ob-
served with intervention whereas the values of lean controls re-
mained unaffected. In the lean and obesity groups, a lower Fir-
micutes: Bacteroidetes ratio correlated with lower BMI. In type 
2 diabetics the ratio of Firmicutes to Bacteroidetes increased 
throughout the intervention period. Type 2 diabetics showed 
a significantly enhanced proportion of lactic acid bacteria be-
fore and after intervention, also Akkermansia and Enterobac-
teria showed a higher abundance in type 2 diabetics, increa-
sing throughout the study period. Archaea were significantly 
more frequent in type 2 diabetics. Whether differences seen in 
abundance of certain groups and diversity of microbiota reflect 
different underlying inflammatory mechanisms of type 2 dia-
betes and obesity or rather the progression of the metabolic 
disease remains unclear and needs long-term investigation. 

Key words: metabolic syndrome, ratio Firmicutes: Bacte-
roidetes, lactic acid bacteria, Akkermansia.
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O162
INTELLIGENCE AND ITS ASSOCATION WITH NU-
TRITIONAL STATUS IN PRIMARY SCHOOL PUPILS 
IN LAFIA, NIGERIA.
S. Okolo1, H. Abdu1, R. Adah1, N. Okolo2

1Department of Paeditrics, Jos University Teaching 
Hospital, Jos, Nigeria 
2Department of Biochemistry, University of Jos, 
Nigeria

Background and objectives: Acute effects of malnutrition 
underlie 50% of the causes of mortality in developing coun-
tries. Long term effects have resulted in altering brain growth 
and development. However, there has been inadequate research 
into the relationship between nutritional status and intelligen-
ce performance among children in these regions. This study 
assessed the nutritional status and intelligence among primary 
school pupils using Non-verbal intelligence tools. 

Methods: A cross-sectional study among school pupils in 
Nasarawa state, Nigeria was done. Information on socio-demo-
graphic characteristics was obtained. Intelligence assessed with 
group administration of Raven Standard Progressive matrices 
(RSPM) consisting of 60 questions and Draw –a-Person test 
(DAP). Nutritional status Z scores were determined for height, 
weight, and BMI using WHO Antroplus. 

Results: The mean age of 342 pupils was 9 ±1.9 years with 
more females (54.1%) and M:F ratio 1:1.1. Mean weight, height 
and BMI were 27.45± 7.1 kg, 132.4± 10.8 cm and 15± 2.4kg/m2 
respectively. More wasted (p=0.016) and stunted (p=.00) chil-
dren seen in public schools. Performance of the pupils using 
RSPM showed that 2%, 4.1%, 31.9%, 37.1%, and 24.9% were 
intellectually superior, above average, average, dull, and deficit 
respectively; while using DAP, 0.2% were intellectually supe-
rior, 3.8% above average, 40.9% average, 33.3% dull and 21.5% 
intellectually deficit. Both tests strongly correlated (r=4.9, 
p=.00). HAZ and WAZ ≤2SD were significantly associated with 
poor performances on RSPM ((p=.03 and p=.05 respectively). 
Similar findings were seen with the DAP[HAZ (P=.00) and 
WAZ (p=.048)] 

Conclusion: Poor nutritional indices with its attendant 
effect on intelligence is a major problem of childhood in deve-
loping countries. 

Key words: intelligence, nutritional status, children 
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INCREASED RESTING ENERGY EXPENDITURE IN 
YOUNG ADULTS WITH HIGH TRIGLICERYDES
M A. Anaya-Loyola1, R. Reyes Márquez1, L N. Chávez1, 
M. Camacho Barrón1, T. García-Gasca1, 
1Maestría en Nutrición Humana. Facultad de de 
Ciencias Naturales-Campus Juriquilla, Universidad 
Autónoma de Querétaro, México

Background and objectives:At present there is an increased 
percentage of young people that have been affected by diseases 
that normally were appearing in old adults, such as cardiovas-
cular diseases, diabetes and obesity. For this reason the aim of 
this study was to evaluate the effect of metabolic alterations re-
lated to glucose and lipid profile on resting energy expenditure 
(REE) of young adults from Queretaro (central Mexico). 

Methods: A total of 225 Mexicans, aged 20-45 y, were re-
cruited in this study. After signed informed consent, the par-
ticipants were cited in fasting conditions for anthropometric 
evaluation. Besides, a blood draw was collected for the analysis 
of glucose (Glc), triglycerides (TG), total cholesterol (T-Chol), 
LDL and HDL. Body composition was assessed by bioimpe-
dance and RER was measured by mean of a CO2/O2-calori-
meter. 

Results: Overweigh and obesity (OW/OB) were presented 
in 29.1% of the participants. Abnormal glucose was absent; 
however, 6.4% presented elevated T-Chol, 36.0 % low HDL, 
5.1% high LDL and 10.4% elevated TG. Body fat was elevated 
in 22.2%, being women the most affected. RER was greater in 
men than women. A higher RER was observed in participants 
with elevated TG compared to those with normal TG when 
controlling by lean body mass (1693.8±387.4 vs. 1521.6±212.9 
kcal/d; P=0.0055), and remain significant when adjusting by 
body mass index, thus RER was significantly higher in nor-
mal weighed participants with elevated TG (1332.0±152.7 vs. 
1480.4±198.4 Kcal/d P=0.01523) and either in OW/OB partici-
pants with elevated TG (1814.3±368.3 vs. 1650.5±211.1 Kcal/d, 
P=0.01049). 

Conclusions: RER measurement can be used along or to-
gether with anthropometric evaluation as a better indicator 
that can be used for the diagnosis of metabolic alterations since 
young age and to prevent the onset of metabolic disease in old 
age. 

Key words: Resting energy expenditure, triglycerides, me-
tabolic alterations, young adults 
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SERUM RETINOL AND ANTHROPOMETRIC STA-
TUS OF 2-5-YEAR-OLD SOUTH AFRICAN CHIL-
DREN AND THEIR CAREGIVERS WITH DIVERSE 
DIETARY PATTERNS
M. Faber1, M. Van Stuijvenberg1, P. Van Jaarsveld1, E. 
Kunneke2, S. Kruger3, S. Schoeman1

1Nutritional Intervention Research Unit, Medical 
Research Council, South Africa 
2Division Dietetics University of the Western Cape, 
South Africa 
3Centre of Excellence for Nutrition, North-West 
University, Potchefstroom, South Africa

Background and objectives: According to a 2005 natio-
nal survey, 63.6% of 1-9-year-old South African children and 
27.2% of women were vitamin A deficient (serum retinol <20 
µg/dL). South Africa’s cultural, geographical and socio-econo-
mic diversity is reflected in the eating habits of its population. 
This study determined anthropometric status, dietary intake 
and vitamin A status of 2-5-year-old children and their caregi-
vers in four diverse resource-poor geographical sites. 

Methods: Children-caregiver pairs were randomly selected 
in two rural (n=140 and 206, respectively) and two urban sites 
(n=194 and 207, respectively). Height and weight measure-
ments were used to calculate z-scores for children using WHO 
2006/2007 growth standards, and BMI for caregivers. The ca-
regivers’ 24-hr dietary recall data was used to construct a die-
tary diversity score (range: 0-9). Blood samples were analysed 
for serum retinol; CRP and AGP were measured as indicators 
of infection. Socio-demographic information was collected 
through an interviewer-administered questionnaire. 

Results: For caregivers, the prevalence of overweight/obe-
sity in the four study sites ranged from 50.2% to 83.8%; un-
derweight was more prevalent in the urban sites (12.2% and 
15.8%). Stunting in children ranged from 13.9% to 40.9%; 
and overweight from 1.2% to 15.1%. Less than 1% of chil-
dren were wasted. The prevalence of low dietary diversity (<4) 
ranged from 26.0% to 57.8%. Less than 15% children and 2% 
caregivers across the four study sites had serum retinol con-
centrations <20 µg/dL, which is significantly lower than the 
national levels reported previously; compulsory fortification of 
bread flour and maize meal since 2003 could have contributed 
towards these findings. 

Conclusions: A low prevalence of vitamin A deficiency was 
observed. The large variation in anthropometric status of chil-
dren and caregivers across the study sites highlights the impor-
tance of targeting nutrition interventions across geographical 
sites within a country. 

Acknowledgement: Funded by Sight and Life 

Key words: vitamin A, overweight, stunting. 
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DESIGN, ASSESSMENT OF REPRODUCIBILITY 
AND VALIDITY OF A FOOD FREQUENCY QUES-
TIONNAIRE IN A SAMPLE OF ADULTS LIVING IN 
QUITO-ECUADOR(QFA-QUITO)
M. Silva1, M. Neutzling2, M. Drehmer2

1Department of Public Health Nutrition, Ministry of 
Health, Quito, Ecuador 
2Epidemiology Department, Federal University of 
Rio Grande do Sul, Porto Alegre, Brasil

Background and objectives: The food frequency question-
naire (FFQ) is one of the most used tools in epidemiologic 
studies to assess long-term nutritional exposure.The purpose 
of this study was to assess the reliability and validity of a FFQ 
design to evaluate usual intake of adults in Quito-Equador over 
the past year. 

Methods: This study included two phases: (1) the develop-
ment of a quantitative FFQ and (2) the reliability and validity 
of the FFQ. Dietary data using 24h recalls were used to design 
the list of usually consumed foods. Relative validity of a 111-
item FFQ was evaluated by comparing nutrient intakes against 
three non-consecutive 24h recalls. The comparisons between 
the FFQ and the R24h were assessed by the Pearson correla-
tion coefficient. Nutrients were categorized into quartiles and 
assessed using weighted kappa statistics. The level of agreement 
between methods was evaluated by Bland & Altman analysis. 
Reliability was assessed using two FFQs and assessed by the 
Intraclass correlation coefficient. 

Results: The FFQ produced higher energy and nutrient in-
takes. Reproducibility correlation coefficient after adjusting for 
energy, ranged from 0.62 (protein) to 0.88 (calcium). For the 
validity study, energy-adjusted and deattenuated correlation 
coefficients between the questionnaire and the recalls ranged 
from 0.21 ( fat) to 0.65 (calcium). Only 4% of the subjects were 
grossly misclassified and 46% had weighted Kappa higher than 
0.42. Bland & Altman plot showed that differences tended to 
increase between methods from energy intake equal or greater 
than 2.500 kcal. 

Conclusions: The FFQ showed reasonably good relative 
validity and reliable measurements, and can be used to assess 
nutrient intake in this population. 

Key words: Validity studies, reliability, food frequency 
questionnaires, dietary intakes 
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RELATIONSHIP BETWEEN MAGNESIUM INTAKE, 
C- REACTIVE PROTEIN LEVELS AND THE META-
BOLIC SYNDROME COMPONENTS IN A HEALTHY 
ADULT POPULATION FROM MADRID
T K. Villalobos1, M. Mascaraque1, P. Andrés2, A M. López-
Sobaler1

1Department of Nutrition, Faculty of Pharmacy Uni-
versidad Complutense de Madrid, Madrid, Madrid, 
Spain 
2Departmental Section of Analytical Chemistry, 
Faculty of Pharmacy, Universidad Complutense de 
Madrid, Madrid, Madrid, Spain

Background and objectives: Evidence suggests that low 
magnesium intake is related with some metabolic abnormali-
ties involved in Metabolic Syndrome (MS); some of these ab-
normities are also associated with increased levels of C-reactive 
protein (CRP). The aim of this study was to investigate the re-
lationship between magnesium intake, plasma CRP concentra-
tions and the prevalence of MS components in a healthy adult 
population. 

Methods: Anthropometric, dietary (3 day food record) and 
biochemical data were obtained from 129 subjects aged 18-50 
years (62 men and 67 women) from Madrid. Energy adjusted 
magnesium intakes were calculated and divided in tertiles. A 
BMI and age-adjusted model was developed to understand the 
relationship of magnesium and CRP. MS was defined using 
ATP-III criterion. The statistical analysis was performed using 
SPSS v.20.0, dietary data was calculated using Dial software 
(Alce Ingenieria 2010). 

Results: The prevalence of MS in the studied population 
was 4% and 29% of the subjects had at least one MS compo-
nent. 81.2% covered their recommended Intake of magne-
sium. Mean magnesium intakes for ascending tertiles were 
247.5±21.7, 252.5±18.9, 396.8±55.8 mg/day which correspon-
ded to 81.1±13.2, 104.0±15.1 and 132.4±25.7% of the Estima-
ted Average Requirement of magnesium, respectively. Magne-
sium intake was inversely associated with plasma CRP levels 
(r=0.-483 p<0.001); the mean CRP levels for ascending terti-
les of magnesium were 1.8, 1.4, .87 mg/l, respectively (P trend 
0.001). Comparing with first tertile, subjects in the highest ter-
tile of magnesium intake where more likely to have CPR values 
<3 mg/l(OR= 10.25 [95% CI 1.21–86.2 p<0.001]. As number of 
MS components increased, higher CPR levels and lower mag-
nesium intakes are observed. 

Conclusions: In this healthy population those with hig-
her magnesium intake had lower inflammation risk and lower 
number of MS components. 

Key words: Magnesium, C-reactive protein, metabolic syn-
drome 

O167
DETERMINANTS OF VITAMIN D STATUS IN PA-
TIENTS WITH STABLE ANGINA
J. Dierkes1, E. Degerud1, O. Nygard1, O. Midttun2, P M 
Ueland2

1University of Bergen, Dept. of Clinical Medicine, 
Norway 
2Bevital AS, Bergen, Norway

Background and objectives: Scandinavia is situated far 
north of the equator, but the vitamin D status is better than 
in many countries further south. Many Norwegians consume 
cod liver oil, which is a dietary supplement rich in vitamin D. 
We assessed whether cod liver oil and other relevant factors 
associated with vitamin D status in patients with stable angina.

Methods: We measured serum 25-hydroxyvitamin D 
(25OHD) by LC-MS/MS in 3273 participants with stable angi-
na pectoris from the Western Norway Coronary Angiography 
Cohort (WECAC, 2000–2004). We modelled 25OHD as a con-
tinuous variable using multivariate linear regression.

Results: A daily intake of cod liver oil was associated with a 
9.9 nmol/L increase in 25OHD levels compared to those with 
no intake (p for trend <0.001). Any intake of cod liver oil im-
proved 25OHD levels (p for trend < 0.001) compared to no in-
take. Having blood drawn between April and October was as-
sociated with a 9.9 nmol/L increase in 25OHD levels (p<0.001) 
compared to blood draw between November and March. Obe-
sity (BMI 30-40) was associated (p<0.001) with a 6.2 nmol/L 
decrease in 25OHD levels compared to normal weight (BMI 
17.5-25) individuals. Increased glomerular filtration rate was 
associated with reduced 25OHD levels (p<0.001). C-reactive 
protein (3-10 mg/L) was associated with a decrease in 25OHD 
of 2.0 nmol/L compared to those with CRP below 1 mg/L.

Conclusion: Any intake of cod liver oil is associated with a 
higher vitamin D status Obesity and low grade inflammation 
were associated with lower vitamin D status. These findings 
reflect that other factors than vitamin D intake influence the 
vitamin D status and should be taken into account. 

Key words: Vitamin D, 25OHD, determinants, cod liver oil.
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RISK FACTORS OF IRON DEFICIENCY AMONG 
CHILDREN 6-59 MONTHS IN THE NORTHERN RE-
GION OF GHANA.
B. Abu1, V. Louw2, A. Dannhauser1, J. Raubenheimer3, L. 
Van den Berg1

1Department of Nutrition and Dietetics, University 
of the Free State, Bloemfontein, Free State, South 
Africa 
2Division of Clinical Haematology, Department of 
Internal Medicine, University of the Free State, Bloe-
mfontein, Free State, South Africa 
3Department of Biostatistics, University of the Free 
State, Bloemfontein, Free State, South Africa

Background and objectives: Most anemia worldwide is due 
to iron deficiency (ID). This study assessed risk factors for ID 
among children 6-59 months in the Northern Region of Ghana 
where the prevalence of anemia is 81% among this group. 

Methods: Structured interviews were administered to 161 
mothers in two selected districts regarding the diets of all their 
children 6-59 months (N=175; 54.5% female), using a food fre-
quency questionnaire, 3x24-hour recalls, and questionnaires 
on socio-demography and iron bioavailability. WHO Anthro 
Plus® software and Food Processor Plus® (Version 6.02) soft-
ware were used for data analysis. Adequacy of iron intake at 
5% and 10% bioavailability was assessed with the probability 
method. 

Results: Most children (90.9%) were born at home (birth-
weights unknown). A third (30.4%) was moderately stunted 
and 16.7% severely stunted. Most children (58.9%) were still 
breastfeeding; 73.7% ate maize porridge (“koko”) daily; and 
54.7% drank tea in the 24 hours before survey. The probability 
of inadequate iron intake was 31.2% at 5% bioavailability and 
14.8% at 10% bioavailability. Mean fiber intake was 13.3g/day. 
Although 49.7% of households reported running out of food/
money for food in the previous 12 months, only 3.1% indicated 
that children had gone to bed hungry. Of the children 31.6% 
did not sleep in treated mosquito nets, with the mothers’ rea-
sons listed as not possessing a net, the net being torn, weather 
being hot, or that there were no mosquitoes. In the 3 months 
before the study 36.6% of the children had malaria, for which 
5% were treated with herbal remedies and 21% with over-the-
counter drugs. 

Conclusion: Dietary practices and inadequate care practi-
ces in this population may negatively affect the iron status of 
children. Educating mothers regarding these factors may to an 
extent reduce ID among children in Northern Ghana. 

Key words: Iron deficiency, risk factors, children, Northern 
Ghana 

O169
TOWARDS A COMPREHENSIVE WEB-BASED DIE-
TARY RESEARCH INFRASTRUCTURE TO SUPPORT 
INTERNATIONAL MONITORING AND EPIDEMIO-
LOGICAL NUTRITIONAL STUDIES
N. Slimani1, C. Casagrande1, G. Nicolas1, G. Le Moine1, I. 
Huybrechts1, H. Freisling1, S. Crispim1

1International Agency For Research On Cancer, Die-
tary Exposure Assessment Group, Lyon, France

Background and objectives: The double nutritional disease 
burden observed worldwide requires standardized methodo-
logies to measure/follow-up dietary exposures and to evalua-
te diet-disease associations to support public health actions 
across countries. Through different EU-funded projects, a stan-
dardized computerized 24-hour dietary recall program (EPIC-
Soft®) has been successfully developed, validated and used in 
international epidemiological studies and monitoring surveys. 
However, beside this standardized methodology for collecting 
dietary information across countries, it is equally important to 
provide a comprehensive framework and technical and mana-
gerial infrastructures to support international studies. 

Methods: To respond to these needs, a centralised web-
based platform, the dietary e-Standardised Methodologies 
Platform (e-SMP), is under development at IARC. It comprises 
4 main modules: 1) maintenance of the EPIC-Soft® databases, 
2) interview collection using EPIC-Soft®, 3) management of 
collected interview data, and 4) administration. The step-wise 
approach used to develop and evaluate the platform includes 4 
successive phases, 1) conceptual design; 2) evaluation by inter-
nal and external end-users; 3) development of the applications 
and the web-platform; 4) evaluation of the applications and 
web-platform internally, by end-users and in real study con-
ditions. 

Results: Although the development of e-SMP is still on-
going, the overall general and detailed concepts have been de-
veloped. A first release focusing particularly on the “Interview 
Management Application” and other facilities to support inter-
national studies, in terms of implementation, data collection 
and management was launched. The first evaluation of this re-
lease is currently in process and results are expected by the end 
of April. Communication and data synchronisation/exchange 
will also be facilitated and e-training facilities will be provided 
to the platform users. 

Conclusions: This e-SMP platform should facilitate the 
standardization of dietary methodologies between countries/
projects. The concepts, development and evaluation of this 
web-based platform will be presented. 

Key words: research infrastructure, standardisation, die-
tary assessment 
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O170
COLD PRESSED OILS AS A SOURCE OF BIOACTIVE 
COMPOUNDS
A. Obiedzinska1,2, B. Waszkiewicz-Robak2

1Institute of Agricultural and Food Economics - Na-
tional Research Institute, Warsaw, Poland 
2Department of Functional Food and Commodities, 
Faculty of Human Nutrition and Consumer Scien-
ces, Warsaw University of Life Sciences (SGGW) , 
Warsaw, Poland

Background and objectives: Consumers awareness re-
garding health and diseases prevention, functionality of food 
products, create demand for minimal processed food as a rich 
source of bioactive compounds The beneficial influence on hu-
man health of the cold pressed oils is coming from the presence 
of the major and minor constituents such as fatty acids, sterols, 
tocopherols or phenolic compounds. The objective of the study 
was to determine bioactive compounds in selected cold pressed 
oils. 

Methods: As a study material were used cold pressed oils 
obtained from Flax (Linseed), Camelina, Pumpkin, Borage and 
Evening primrose seeds. Oils were characterized by gas chro-
matography coupled with mass spectrometry (GC/MS) in res-
pect of profiles of fatty acids, sterols and squalene and liquid 
chromatography (HPLC) in profiles of tocopherols. 

Results: Oils showed a wide variation in the content of in-
dividual fatty acids and the sum of the groups of fatty acids: 
saturated, monounsaturated and polyunsaturated (PUFA). 
Oils were characterized by a high content of unsaturated fatty 
acids and borage oil had the highest content of PUFA’s (86.9 
g/100g of oil). Flax and camelina oils seeds were the only re-
presentatives of the major content of α-linolenic acid. Borage 
and evening primrose oils were characterized by high content 
of γ-linolenic acid. Comparing content of sterols in studied 
oils, evening primrose seed oil had the highest content (997.63 
mg/100 g of sterols oil) and this value was much higher than 
in other oils. Borage oil had the highest content of tocopherols 
(258.3 mg/100g). Presence of squalene has been shown only in 
pumpkin oil (353.5 mg/100 g). 

Conclusions: As a result of unique composition of fatty 
acids and minor constituents cold pressed oils can have signi-
ficant influence on lowering risk of chronic diseases, especially 
coronary artery disease. 

Key words: cold pressed oils, fatty acids, sterols, tocophe-
rols, squalene 

O171
INHIBITORY EFFECTS OF LYCOPENE ON THE PRO-
LIFERATION AND PROGRESSION OF HUMAN CO-
LON CANCER CELLS IN BOTH IN VITRO AND IN 
VIVO MODELS
F. Tang1, M. Pai2, X. Wang3, E. Chiang4

1Department of Nutrition, China Medical University, 
China 
2Department of Anatomy, Taipei Medical University, 
China 
3Gerald J. and Dorothy R. Friedman School of Nu-
trition Science and Policy, Tufts University, Boston , 
USA 
4Department of Food Science and Biotechnology, 
National Chung Hsing University, Taiwan, China

Background and objectives: Colorectal cancer (CRC) is 
one of the leading causes of cancer death in many countries. 
Epidemiologic studies reported statistically significant inver-
se association between tomato consumption and colon can-
cer risk for humans. The anticancer effects of lycopene on the 
growth and progression of human colon cancer cells have not 
been well demonstrated yet. To achieve our specific aims, we 
investigated the inhibitory effects of lycopene on the prolife-
ration and progression of human colon cancer cells in both in 
vitro and in vivo studies. 

Methods: This study was examined by using MTT assay, 
western blotting assay, bioluminescence imaging, histopatho-
logical, immunofluorescence (IFC), immunohistochemical 
(IHC) staining , ELISA, zymogram assay and Real Time-PCR 
analysis. 

Results: The current study demonstrated that lycopene sig-
nificantly inhibited the proliferation of human colon cancer 
cells in vitro. Moreover, consumption of lycopene prevented 
the growth and progression of colorectal tumor in a mouse 
xenograft model. Bioluminescence imaging, histopathological, 
immunofluorescence (IFC), and immunohistochemical (IHC) 
staining results indicated that lycopene effectively suppressed 
the growth and progression of colon cancer. The results de-
monstrated that lycopene significantly suppressed the nuclear 
expression of PCNA and β-catenin proteins. Consumption of 
lycopene augmented the E-cadherin adherent molecule and 
nuclear levels of cell cycle inhibitor p21CIP1/WAF1 protein. 
The chemopreventive effects of lycopene were associated with 
suppression of COX-2, PGE2, and phosphorylated ERK1/2 
proteins. Furthermore, the inhibitory effects of lycopene were 
inversely correlated with the plasma levels of matrix metallo-
proteinase 9 (MMP-9) in tumor-bearing mice. 

Conclusions: These results suggested that lycopene could 
act as a chemopreventive agent against the growth and progres-
sion of colorectal cancer in a mouse xenograft model.

Key words: Lycopene; Akt; β-catenin; matrix metallopro-
teinase; colorectal cancer
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O172
ANTI-INFLAMMATORY AND ANTIOXIDANT PRO-
PERTIES OF FLAVONOID-RICH EXTRACTS FROM 
HELICHRYSUM AND GRAPEFRUIT IN INSULIN RE-
SISTANT RATS
A L. De La Garza1, U. Etxeberria1, F. Milagro1,2, M. Oliva-
res3, O. Bañuelos3, J. A. Martinez1,2

1Department of Nutrition, Food Science and 
Physiology,University of Navarra, Spain 
2CIBER Fisiopatologia Obesidad y Nutricion (CIBE-
RObn), Instituto de Salud Carlos III,Spain 
3Discovery Laboratory,Health and Nutrition De-
partment, Biosearch S.A. 18004, Spain

Background and objectives: Obesity is a multifactorial 
disease associated with insulin resistance, resulting in an in-
creased risk of developing type 2 diabetes mellitus. Likewise, 
oxidative stress is a process implicated in these pathological 
conditions which contributes to generate a chronic low-grade 
inflammatory condition. Several flavonoids have been de-
monstrated to exert antioxidant and anti-inflammatory pro-
perties. Thus, the aim of this study was to determine the effects 
of dietary supplementation with flavonoid-rich extracts iso-
lated from helichrysum and grapefruit, on inflammation and 
oxidative stress-related states in rats fed high-fat sucrose (HFS) 
diet-induced insulin resistance. 

Methods: Thirty eight male Wistar rats were randomly as-
signed into two groups: Control group (n=8) and HFS group 
(n=30). After 22 days of ad libitum water and food access, the 
rats fed HFS diet were divided into three groups: Non-supple-
mented group (n=10), helichrysum group (2g/kg bw) (n=10) 
and grapefruit group (1g/kg bw) (n=10). After 35 days of 
supplementation, rats were sacrificed and tissue samples and 
serum were obtained. Thiobarbituric acid reactive substrates 
(TBARS) were analyzed in liver and serum, while cytokines in 
serum. The expression of different cytokines was analyzed in 
epididymal adipose tissue and intestinal mucosa. 

Results: Rats supplemented with both extracts gained less 
body weight, which was accompanied by lower visceral fat in 
the grapefruit group. Both supplemented groups displayed 
lower liver TBARS levels than the non-supplemented group. 
Serum adiponectin levels were significantly higher in the gra-
pefruit group, whereas TNFα levels were decreased in the heli-
chrysum group. Helichrysum and grapefruit extracts reduced 
the expression of several proinflammatory cytokines in visceral 
adipose tissue. 

Conclusions: These results demonstrate that helichrysum 
and grapefruit extracts rich in flavonoids regulate the expres-
sion associated of several proinflammatory cytokines and im-
proved their circulating levels in insulin-resistant rats, decrea-
sing also the HFS diet-induced oxidative stress in liver. 

Key words: flavonoids, inflammation, insulin resistance, 
oxidative stress 

O173
ORAL INTAKE OF A SPECIFIC OREGANO EXTRACT 
BY HEALTHY HUMANS INCREASES CALMNESS, 
VIGILANCE AND MENTAL PROCESSING SPEED
M H. Mohajeri1, R R. Goralczyk1, A. Wyss1, J. Wittwer1, K. 
Prudence1

1DSM Nutritional Products, Human Nutrition, Basel, 
Switzerland

Background and objectives: We have recently reported the 
identification of a specific oregano extract (OE) with the ability 
to inhibit the reuptake of the monoamine neurotransmitters, 
serotonin, noradrenalin and dopamine, in a dose-dependent 
manner (triple reuptake inhibitory effect). In vivo microdialy-
sis experiments in rats revealed a significant elevation of se-
rotonin levels in the brain. Moreover, mice treated with OE 
performed better in animal models broadly accepted to test the 
effectiveness of antidepressant and anxiolytic compounds (Me-
chan et al, 2011). 

Methods: We assessed the biological effects of OE on brain 
functions by analyzing the local field potentials in freely mo-
ving rats and in healthy humans after acute oral supplemen-
tation. 

Results: Acute oral intake of OE produced fast and robust 
dose and time dependent EEG alterations consisting of signi-
ficant changes of spectral power in comparison to controls. 
Strongest effects were seen in alpha1, alpha2 and beta1 waves 
representing an activation of serotonergic, dopaminergic and 
glutamatergic neurotransmission, respectively (Mohajeri et al., 
2012). In agreement to rodent data, we observed an increase in 
absolute energy of alpha-1 and beta-1 frequency bands in res-
ting condition in adult young healthy males (n=20). Moreover, 
Evoked-Related Potentials (ERPs) measurements revealed a 
significant increase in P300 amplitude. 

Conclusions: These results indicate that a single dose of OE 
induced a state of wakeful relaxation, enhanced vigilance and 
improved concentration in addition to increased mental capa-
city and a possible increase in processing speed. In summary, 
the presented data support using of OE as a dietary supplement 
to promote mood, motivation and mental wellbeing. 

Key words: EEG, neurotransmission, diet, serotonin, reup-
take inhibition 
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IMPROVEMENT EFFECTS OF CHLOROGENIC ACID 
ON LATE DIABETES THROUGH ADIPONECTIN RE-
CEPTOR SIGNALING PATHWAYS IN DB/DB MICE
C. Chang1, S. Jin1, L. Zhang1, Y. Liu1, X. Huang1, Z. Chen1

13rd Hospital of Peking University, Peking, China

Background and objectives: Chlorogenic acid (CGA) is a 
kind of phenolic acid condensated by caffeic acid and quinic 
acid, widely available in plants foods such as seeds, fruit, vege-
tables and coffee drinks. CGA is known to be likely beneficial 
for preventing diabetes, but the researches on mechanism are 
limited. In this study, we examed the effects of CGA on glucose 
and lipid metabolism of late diabetes as well as on adiponectin 
receptors and their signaling moleculars. 

Methods: 16 female db/db mice aged 5-6 weeks were ran-
domly divided into db/db-CGA and db/db-CON group equa-
lly, respectively. db/m mice as control mice. The mice in CGA-
groups were administrated 80mg /kg/d CGA by lavage for 12 
weeks. At the end of intervention, we detected the parameters 
of glucose and lipid metabolism in plasma, aldose reductase 
(AR) and transformation growth factor-1(TGFβ-1) in kidney, 
measured adiponectin receptors and their signaling moleculars 
proteins expression in liver and muscle tissues respectively. 

Results: Compared with db/db-CON group, FPG and 
HbA1c in db/db-CGA group significantly decreased by 28.8% 
and 22.9% respectively, TGFβ-1 protein expression and AR 
activity of kidney decreased by 33.3% and 29.5% respecti-
vely, adiponectin lever of visceral adipose increased by 50.2%. 
ADPNR-2 of liver and ADPNR-1 of muscle protein expres-
sion, AMPK protein phosphorylation lever in liver and mus-
cle, PPAR-αmRNA and protein expression in lever, GLUT4 
protein expression in muscle were all significantly higher in 
db/db-CGA group than in db/db-CON group, but glucose-
6-phosphatase activity in liver was lower significantly in db/
db-CGA. In db/m mice, CGA decreased HbA1c by 45.2% , in-
creased plasma insulin lever and adiponectin of visceral adipo-
se, compared to db/m-CON. 

Conclusion: CGA could low FPG and HbA1c of late diabe-
tes, and improve kidney fibrosis in some extent by adiponectin 
receptor signaling pathways in db/db mice. 

Key words: chlorogenic acid; adiponectin receptors; pAM-
PK

O175
YOUNG Zea maysPOWDER IMPROVES SOME 
NUTRIENT COMPOSITION AND REDUCES GLYCE-
MIC INDEX OF BUTTER BISCUIT
W R.W i1, C.Anis Jauharah1,C M.Zain1, RS Daniel1, E. A 
N1

1University Sains Malaysia, Malaysia

Background and objectives: Zea mays was previously 
studied to be rich in dietary fibre, antioxidants, vitamins and 
minerals which could benefit human health. The aim of the 
present study was to assess the effects of young corn powder 
(YCP) on glycemic index (GI) and physicochemical properties 
of biscuit. 

Methods: Dried young corn was used to partially substitute 
wheat flour in biscuit formulations at different levels (0%, 10%, 
20% and 30%). The effects of YCP incorporation on proximate 
compositions and physical characteristics (hardness and frac-
turability) and sensorial attributes (colour, aroma, appearance, 
crispiness, flavor and overall acceptance) were explored. Based 
on sensory evaluation using 7-point hedonic scale by 60 volun-
teers, the most acceptable formulation was continued with GI 
investigation. Eleven healthy subjects were fed with 25 g availa-
ble carbohydrate portions of glucose (reference food) and test 
foods (biscuits) on 5 separate sessions after an overnight fast. 
Capillary blood samples were collected at 0, 15, 30, 45, 60, 90, 
and 120 minutes after consuming the biscuits. 

Results: The incremental area under the blood glucose cur-
ve values for the 2 different types of biscuits were significantly 
low compared with reference food glucose (p<0.001). The GI 
value of the biscuits with 0% YCP and 10% YCP was 61±11 
and 46±13, respectively. It was noted that the biscuit added 
with 10% of YCP had significantly increased protein (p=0.023) 
and total dietary fibre (p<0.001) when compared with biscuit 
without YCP. There was no significant difference in hardness 
(p=0.583) and fracturability (p=0.935) attributes between 0% 
and 10% level of YCP addition. Biscuit containing 10% YCP 
received better overall acceptance score (5.27±1.02) than con-
trol (4.97±1.30). 

Conclusion: The results of this study showed that biscuit 
added with 10% YCP has a low GI with acceptable physicoche-
mical properties. 

Key words: Young Zea mays, nutrient composition, glyce-
mic index 
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GLYCEMIC AND INSULINEMIC RESPONSES DI-
FFER DEPENDING ON THE CONTENT OF SLOWLY 
DIGESTIBLE STARCH IN CEREAL PRODUCTS IN-
CLUDED IN BREAKFAST
A. Meynier1, F. Atkinson2, J. Brand-Miller2, S. Vinoy1

1Mondelez International R&D, Nutrition De-
partment, Saclay, France 
2Human Nutrition Unit, School of Molecular Bios-
cience G08, Sydney University, Sydney, Australia

Background and objectives: Low glycemic index (GI) diets 
have shown beneficial effects on the prevention of metabolic 
diseases. For cereal products, several studies have linked gly-
cemic response with digestibility rate of starch. The aim was to 
study the postprandial effect of two cereal products differing by 
their Slowly Digestible Starch (SDS) content on glycemic and 
insulinemic responses when consumed within a breakfast. 

Methods: Twelve healthy volunteers consumed in a rando-
mised crossover study two breakfasts containing a cereal pro-
duct (biscuit or bread-substitute with High SDS=18g/100g and 
Low SDS=1g/100g, respectively) with milk and a non-caloric 
hot beverage. Breakfasts were matched for their calorie and 
carbohydrate contents. Glycaemia and insulinaemia were mea-
sured at regular intervals during the postprandial period (270 
min). In addition, GI and insulinemic index (II) of cereal pro-
ducts were measured separately. 

Results: GI of biscuit was lower compared to GI of bread-
substitute (43 ± 3 and 67 ± 7, respectively). II of both cereal 
products were consistent with their GI values (56 ± 6 and 75 
± 7, respectively). Glycemic response was significantly higher 
with low SDS (LSDS) breakfast compared to high SDS (HSDS) 
breakfast over 120 min. After 75 min, the curves inversed such 
that the HSDS breakfast induced higher glycemia compared 
to LSDS breakfast on the second part of the morning between 
120 – 270 min. Similar results were observed on insulinaemic 
responses with lower responses during the first part of the mor-
ning with HSDS breakfast compared to LSDS breakfast. The 
inversion of the insulinaemic responses is still present but not 
significant between 120-270 min. Conclusion. This study con-
firmed that, whatever the cereal food category tested, a high 
SDS product induced lower glycemic and insulinemic respon-
ses compared to a low SDS product, due to a slower release of 
carbohydrates into the blood. 

Key words: Slowly digestible starch, glycemia, insulinemia. 
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COMPARISON OF THE EFFECT OF DARK AND 
WHITE CHOCOLATE ON APO B, APOA-1,LIPID 
PROFILE,HS-CRP,GLYCAEMIC CONTROL AND 
BLOOD PRESSURE IN HYPERTENSIVE TYPE 2 DIA-
BETICS
S. Eghtesadi1, A. Rostami1, I. Heidari2, F. Shidfar1, F. Hos-
seini3

1Department of Nutrition and Biochemistry,Tehran 
University of Medical Sciences ,Tehran, Iran 
2Institute of Endocrinology and Metabolism,Tehran 
University of Medical Sciences,Tehran,Iran 
3Department of Biostatistics,School of Health Ma-
nagement and Bioinformatics,Tehran University of 
Medical Sciences,Tehran,Iran

Background and objectives: Given the inverse correlation 
between the dietary intake of flavanols and the mortality of car-
diovascular disease, the aim of this study was to examine the 
effects of high flavanol chocolate on lipid profile,weight, blood 
pressure, glycaemic control and inflammation in individuals 
with Type 2diabetes and hypertension. 

Methods: Sixty nine individuals with Type 2 diabetes on 
stable medication were enrolled in a randomized, placebo-
controlled double-blind study,receiving either 25 g dark cho-
colate (DCG) or white chocolate (WCG) for 8 weeks. Changes 
in weight, blood pressure, glycaemic control, lipid profile and 
highsensitivity C-reactive protein(hsCRP) were measured at 
the beginning and at the end of intervention. 

Results: Energy intake, macronutrient and micronutrient 
composition of the diet were not different between groups 
at baseline and did not change in the DCG or WCG during 
the intervention period. Fasting blood glucose (FBG), blood 
pressure, HbA1c, triglyceride levels, Apo-lipoprotein A-1 and 
Apo-lipoprotein B and hsCRP levels in the DCG was signifi-
cantly changed after the intervention compared with baseline 
(p<0.05); however no such effects were observed in the WCG. 
Systolic and diastolic blood pressure decreased significantly 
(P=0.002 and P=0.001 respectively) and TG levels were also 
reduced meaningfully in DCG compared with WCG (P=007).
There were not any significant changes in Body weight and 
BMI in both groups at the end of the study. 

Conclusions: High polyphenol chocolate is effective in im-
proving TG levels and decreasing blood pressure in hyperten-
sive diabetic patients. 

Key words: chocolate, Polyphenols, type 2 diabetes *This 
study was funded by a grant(No989) awarded by Tehran Uni-
versity of Medical Sciences. 
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ADOLESCENT DIETARY PATTERNS: TRADITION 
OR CONVENIENCE
M. De Lanerolle-Dias1, A. de Silva2, P. Lanerolle1, S. 
Atukorala1

1Department of Biochemistry and Molecular Bio-
logy, Faculty of Medicine, University of Colombo, 
Colombo 8, SriLanka 
2Department of Physiology, Faculty of Medicine, 
University of Colombo, Colombo 8, SriLanka

Background and objectives: Dietary habits and practices 
instilled during adolescence influences future health. The aim 
of this study was to identify major dietary patterns of female 
Sri Lankan adolescent school dropouts and lifestyle factors that 
influence dietary patterns. 

Methods: BMI was calculated in n = 600 adolescent school 
dropouts (15-19 years). Percentage body-fat was calculated 
using a population specific skin-fold thickness equation. The 
sum of hours / week spent on walking, exercising and carrying 
out strenuous activities was used for calculation of physical 
activity. Focus group discussions (FGD) were held following 
standard protocol. Dietary patterns were identified based on 
information obtained from a pretested food frequency ques-
tionnaire. Principal component analysis was used for the ex-
traction of factors. 

Results: Two dietary patterns were identified; Pattern-1 (Ur-
ban) with higher factor loadings for starchy foods other than 
rice, animal food, dairy products, fruits, sweetened food and 
fried food, Pattern-2 (traditional) with higher factor loadings 
for rice, tubers and potatoes, vegetables and dark green leafy 
vegetables. Scores for pattern-1 were significantly (p<0.005) 
higher for girls with central obesity (Waist circumference > 
80cm), overweight and low physical activity. When controlled 
for both BMI and physical activity, a girl residing in the urban 
area had a 70% greater likelihood of consuming pattern-1 than 
a girl in the rural area. When controlled for physical activity, 
a girl consuming pattern-1 has a 64% chance of being centra-
lly obese and a 40% chance of not being overweight. FGD re-
sults indicate that urban girls preferred purchase of food from 
vendors and rural girl preferred and consumed home-cooked 
meals. 

Conclusion: Girls consuming an urban dietary pattern 
(pattern-1) with lower physical activity were associated with 
un-healthy body composition indices. Urbanization was linked 
with convenience foods. 

Key words: Dietary pattern, adolescent girls, urban, rural 

O179
IMPROVING WOMEN AND CHILDREN NUTRITION 
THROUGH TARGETED CAPACITY BUILDING IN-
TERVENTIONS: EXPERIENCE FROM ETHIOPIA
M. Medhin1, A. Jirga1, A. Guyon1

1John Snow Inc.(JSI), Ethiopia

Background and objectives: Children and women are 
vulnerable to malnutrition because of low dietary intakes, in-
fectious diseases, limited access to health care, and lack of ap-
propriate care. In Ethiopia, , progress have been made as the 
Ethiopian Demographic Health Surveys show 14 percent point 
reduction in stunting (2000-2011) and 10 percent point reduc-
tion of anemia in women and in children under-five (2005-
2011). Since 2003, USAID funded projects have assisted the go-
vernment of Ethiopia. The Integrated Family Health Program 
(IFHP) focus on implementing at scale (292 woredas with 33.4 
people) reproductive health, new born & child health, Nutri-
tion, HIV /AIDS and Malaria 

Methods: The program integrates and harmonizes all its 
plans with the ministry of health. The activities included: buil-
ding the capacity of health workers, health extension workers, 
post training follow up visits and logistic support . The go-
vernment recognized Essential Nutrition Actions (ENA) fra-
mework training s materials as well as “family Health Card” 
were used to implement of high impact nutrition interventions 
through counseling, communication skills and management of 
severe acute malnutrition. 

Results: Achievements were assessed by comparing re-
presentative household surveys in 2008 and 2012. Significant 
improvements were documented, 50% of pregnant women re-
ceived iron/folic acid during the last pregnancy compared to 
18%, 76% of newborns started breastfeeding within the first 
hour compared to 62% and introduction at 6 months of so-
lid and semisolid complementary food increased from 54% to 
63%;Vitamin A supplementation to children 6-23 months also 
increased from 66% to 87%. 

Conclusion: Using multiple existing contacts and platforms 
of the implementation of the ENA framework, high impact nu-
trition interventions were effectively delivered to contribute to 
the improvement women and children nutrition. 

Key words: Children, counseling, vitamin A, nutrition 
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O180
CONDITIONS OF NUTRITION OF CHILDREN FROM 
7 TO 10 YEARS IN PUBLIC SCHOOLS AT REGION 
MARUÍPE, VITORIA/ES - BRAZIL
L. Salaroli1, M. Molina1, R. Silva1

1Department of Education Integrated Health; Fede-
ral University of Espírito Santo, Brazil

Background and objectives:The implementation of nutri-
tional programs in schools and, consequently, the creation of a 
healthy environment, which implicates promotion of healthier 
alimentation and lifestyle, is a strategy to solve nutritional pro-
blems and avoid them in the future. Therefore it is needed to 
study the factors that may be associated to the low quality of 
alimentation among children.

Methods: A research was developed at 6 different public 
schools in Vitoria/ES (Brazil) with children between 7 and 
10 old. Anthropometrics, health, socioeconomic and life style 
data were collected, and then associated with the quality of 
alimentation, measured by the “Índice de Alimentação Esco-
lar” (ALES) that classified into: low, medium and good quality. 
Subsequently were collected data about pedagogical policies 
related to nutrition at schools, cafeterias and adjacent markets 
to identify food items sold at these places and classify them by 
its nutritional aspects (advisable or of moderate consumption). 

Results: 204 students have participated in the study, of 
whom 121 (59,3%) are female. 31,3% of the students presen-
ted an excess of weight and 65,7% had a normal weight. The 
alimentation quality of 41,5% of the children was categorized 
as low, whereas 37,1% presented good alimentation. Among 
these, 46,3% watch TV for less than 4 hours a day (p=0,03) 
and 51,7% practice sports. There was not found any relation 
between the nutritional state and alimentation quality. The 
ALES indices showed that the nutritive quality was medium, 
what contradicts the positive results of institution’s participa-
tion promoting healthy meals, showing that the nutritional 
education is not only being made by trained staff. The statisti-
cal analysis was made by frequencies test and qui-square, with 
significance of p<0,05.

Conclusions:The practice of a healthy alimentation is as-
sociated with other healthy lifestyles and can be influenced by 
adequate nutritional education in childhood. 

Key words: Diet quality, Alimentation at school, nutritional 
education. 

O181
TRENDS IN FOOD CONSUMPTION OVER 25 YEARS 
IN A DUTCH ADULT POPULATION.
M. Geurts1, S. Westenbrink1, J. Verkaik-Kloosterman1, C 
T. van Rossum1

1Centre for Nutrition, Prevention and Health ser-
vices, National Institute of Public Health and the 
Environment, The Netherlands

Background and objectives: Food consumption might 
change over time, influenced by an increasing variety and avai-
lability of foods, food campaigns and other societal challenges. 
Identifying time trends provides valuable information to sup-
port policy regarding health and safe foods. The aim of this 
study was to identify trends over a 25-year time period in a 
Dutch adult population. 

Methods: Dietary data of participants aged 19-69 years in-
cluded in the Dutch food consumption surveys of 1987-1988 
(n=3975) and 2007-2010 (n=2106) were used for this study. 
Data was collected with a two-day food record in 1987-1988 
and two non-consecutive 24-hour dietary recalls in 2007-2010. 
To account for methodological differences between studies, 
only data from the first collecting day was used. Consumption 
of food groups in 2007-2010 were compared with that from 25 
years ago. Food groups were categorized using the classifica-
tion from the Dutch food Composition Database. 

Results: The absolute intake of non-alcoholic beverages 
(like water, syrups, fruit- , soft- and isodrinks) and fortified 
foods increased between 1987 and 2010. Vegetable and fruit 
consumption decreased, however the variety of fruits increa-
sed. For milk, a shift from full fat to skimmed milk and to other 
dairy products was seen. Also, the consumption of diet-marga-
rine instead of margarines increased. The type of meat that was 
consumed changed to relatively more poultry and processed 
meat. 

Conclusions: Over the past 25 years beneficial changes in 
food consumption were observed, for example from full fat to 
skimmed milk. The identified changes for fruit and vegetable 
consumption were less favorable. It is important for food and 
nutrition policies to connect with present food habits of a po-
pulation. Therefore continuously monitoring of the food as-
sortment and food consumption remains to be important. 

Key words: Time trends, food consumption, foods 
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O182
SOCIO-DEMOGRAPHIC PATTERNS OF HYPERTEN-
SION, KNOWLEDGE, BEHAVIOURS AND PRACTI-
CES OF ADULT TRIBAL (ADIVASIS) POPULATION 
IN INDIA: A FIRST NATIONAL MONITORING SUR-
VEY
 A. Laxmaiah1, N. Arlappa1, I I. Meshram2, N. Balakrish-
na1, K. Mallikharjuna Rao1, C. Galreddy1, S. Kumar1, M. 
Ravindranath1

1Division of Community Studies, National Institute 
of Nutrition, Hyderabad, India 
2Division of Biostatistics, NIN, Hyderabad, India

Background and objectives:The prevalence of hyper-
tension has been increasing in epidemic proportions among 
adults even in developing countries like India. In the age ol-
den days, the prevalence was significantly higher among ur-
ban population compared to others. Currently, the differences 
were not observed. The objective of the study was to assess the 
prevalence of hypertension, their knowledge, practices and risk 
behaviours. 

Methods: It was a community based study and adopted 
multi-stage random sampling. The study was carried out by 
National Nutrition Monitoring Bureau (NNMB) in 9 major 
states in India, as a part of National Monitoring Programme. 

Results: A total of 47,401 adult subjects (>20y) were parti-
cipated in the study. In general, the prevalence of hypertension 
among tribals was 24%, while it was not significantly different 
across the different socio-economic groups (24-30%). Only 8% 
of were aware of their hypertension and of them, about three 
quarters (74.1%) were on treatment. However, the risk of hy-
pertension was higher among subjects, whose BMI ≥ 25 (1.47; 
CI =1.23-1.77) and WHR ≥ 0.95 (1.59 (CI=1.45-1.74) and 
among women the risk was still higher (1.79; CI=1.52-2.11 and 
1.20; CI 1.11-1.30 respectively). Abdominal obesity showed 2 
times higher risk (OR: 1.86; CI=1.49-2.33). Tobacco (CI: 1.64) 
and alcohol (CI: 1.37) consumption was significantly (p<0.01) 
associated with hypertension. Tobacco, alcohol consumption 
and obesity were observed to be significantly associated with 
the hypertension. Awareness, knowledge, practice of anti-hy-
pertension medication and health seeking behavior of tribals 
was very poor. 

Conclusion: The prevalence of hypertension is a major pu-
blic health problem even among tribal population, which could 
be due to decline of physical activity and nutrition transition. 
Timely and an appropriate strategies are needed for its preven-
tion and control. 

Key words: Hypertension, tribal adults, overweight, India, 
NNMB 

O183
THE EFFECT OF AFRICAN LEAFY VEGETABLES ON 
THE MICRONUTRIENT STATUS OF SCHOOL CHIL-
DREN IN SOUTH AFRICA: A RANDOMIZED CON-
TROLLED TRIAL
M. Van Der Hoeven1,2, J. Osei1, A. Kruger2, M. Faber3, C 
M. Smuts1

1Centre of Excellence For Nutrition (CEN), North-
West University, South Africa 
2Africa Unit For Transdisciplinary Health Research 
(AUTHeR), North-West University, South Africa 
3Nutritional Intervention Research Unit, Medical 
Research Council, South Africa

Background and objectives: Food and nutrition insecurity 
severely compromises the quality of life in rural farm commu-
nities in South Africa. To achieve optimal dietary requirements 
to combat malnutrition a possible more sustainable approach 
is the use of indigenous and traditional foods. The aim was to 
investigate the effect of micronutrient-rich African Leafy Ve-
getables (ALVs) on children’s iron, zinc and vitamin A status. 

Methods: Children of two rural farm schools in the North 
West Province were randomly allocated per grade to receive 
either 300 gram cooked ALVs and school meal starch (N=86) 
or the normal school meal (N=81) as daily meal (5/weeks) for 
3 months. The vegetables in the intervention meal consisted 
for 80% out of Amaranthus cruentus and for 20% out of either 
Cleome gynandra, Cucurbita maxima, or Vigna unguiculata. 
Iron, zinc and vitamin A contributions of ALVs were 3.9-4.2 
mg, 1.15-1.37 mg and 373-439 μg RAE per meal, respectively. 
Potential intervention effects were analysed by using ANCOVA 
on the endpoint measurement adjusting for respective baseline 
values, gender, age, school and compliance. 

Results: Zinc deficiency (serum zinc <65 µg/dl) was the 
most prevalent (76%) micronutrient deficiency. Deficien-
cy prevalence in iron (serum ferritin <15 µg/l) and vitamin 
A (serum retinol <20 µg/dl) were 17.6% and 4.9%, respecti-
vely, while 12.8% of the children were anaemic (haemoglo-
bin <11.5g/dl). No intervention effects were found on blood 
haemoglobin, serum ferritin, serum transferrin receptor, zinc 
protoporphyrin, serum zinc and serum retinol. 

Conclusions: Consumption of ALVs did not improve or 
deteriorate the micronutrient status of the children during the 
intervention. Hence, including micronutrient rich dark leafy 
vegetables in children’s diet might not be enough to alleviate 
mild micronutrient deficiencies. However, these indigenous 
vegetables can play an important role in the diversification of 
diets in a low-cost and sustainable way. 

Key words: African Leafy Vegetables, micronutrients 
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O184
DEVELOPING HEALTHY INDIGENOUS MENUS 
THROUGH WOMEN’S GROUP PARTICIPATION
S. Poosawang1, N. Sikhiram1

1Faculty of Humanities, Chiang Mai University, 
Chiang Mai, Thailand

Background and objectives: Northern Thailand ru-
ral communities have created homestay tourism services as 
supplementary occupation for the villagers. Food preparation 
for tourists is the responsibility of women groups. Thailand’s 
Health Ministry is supporting homestay communities to focus 
on health tourism. One area of health tourism is healthy food 
that is prepared with indigenous ingredients. The researchers 
conducted a participatory study with women’s group in two ho-
mestay communities in Chiang Mai and Lampang in order to 
improve healthy indigenous menus for tourists. 

Methods: The Participatory Action Research focused on 
basic and applied nutrition knowledge incorporating indige-
nous ingredients. The researchers’ conducted SWOT analysis 
with women’s group in developing healthy indigenous menu 
and food management. 

Results: Women’s group had a limited knowledge of crea-
ting healthy items for menu. Indigenous menus improvement 
was focused only in lowering of salt, fat and sugar and high 
in fiber. Some of the original indigenous diets were high in 
sodium, cholesterol and calories in set menu items. Women’s 
group could manage healthy diets by lowering sodium, fat 
and cholesterol with reducing/replacing some ingredients, by 
adding good source of fiber, preparing the correct serving size, 
and by setting menu items based on nutritional value hence 
the ability to develop healthy menus. SWOT analysis showed 
the key statements which support setting up a master model of 
food items and nutritional value for a healthy food menu which 
is proper for health tourism community and easily prepared by 
women’s groups. 

Conclusions: Women groups are able to offer healthy indi-
genous menus (at least 4 set menus) for serving tourists in two 
homestay tourism communities. 

Key words: Indigenous menus, women’s group, health tou-
rism, homestay community.

O185
PURCHASES OF ULTRA-PROCESSED PRODUCTS 
BY COLOMBIAN HOUSEHOLDS AND THEIR ASSO-
CIATION WITH DIETARY QUALITY
C. Arango1, C. Mejia1, J C. Moubarac2, C. Monteiro2

1National School of Public Health, University of 
Antioquia, Medellín, Antioquia, Colombia 
2Núcleo de Pesquisas Epidemiológicas em Nutrição 
e Saúde, Universidade de São Paulo, São Paulo, 
Brasil

Background and objectives: The production and con-
sumption of readily available “fast” or “convenience” ready-to-
eat or ready-to-heat processed food is growing throughout the 
world. In Colombia, consumption of ultra-processed products 
is unknown. The objective was toanalyze purchases of ultra-
processed products by Colombian households and to assess 
their association with dietary quality. 

Methods: Design:Application of a classification of foods-
tuffs based on the nature, extent and purpose of food proces-
sing to data from the most recent national household food 
budget survey conducted in Colombia by the Departamento 
Nacional de Estadística (DANE) of Colombia throughout 
2006. Foods are classified as unprocessed/minimally processed 
foods (Group 1), processed culinary ingredients (Group 2) or 
ultra-processed products (Group 3). Setting: 25 departments of 
Colombia, 2006. Subjects: Households (n 30 644). 

Results: All food purchases made by Colombian hou-
seholds for home consumption in 2006 added up to a mean 
per capita energy availability of 1344 kcal/d (SD=311). Over 
49,9% of all energy purchased was from unprocessed or mi-
nimally processed foods (Group 1); 32% was from processed 
culinary ingredients (Group 2); and a total of 18,1% was from 
ultra-processed products (Group 3). The overall diet exceeded 
WHO upper limits for fat, saturated fat, free sugars and sodium 
density, with less fibre than recommended. Group 3 products 
taken together are more fatty, carbohydrates, and energy dense 
than a combination of Group 1 and Group 2 items. Significant 
differences were observed with group 2 and 3 over the total 
energy availability according with the household socio econo-
mic situation 

Conclusions: As reported by those findings, Colombian 
diet on 2006 was dominated by unprocessed/minimally pro-
cessed foods, with lower consumption of ultra-processed pro-
ducts. Food policies should promote healthy diets including 
control, marketing and consumption of processed culinary 
ingredients by ultra-processed food products. 

Key words: Processed food,nutrition,diet, food classifica-
tion.
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O186
THE INFORMAS FRAMEWORK FOR MONITORING 
AND BENCHMARKING DIET QUALITY GLOBALLY: 
A STEP-BASED APPROACH
S. Vandevijvere1, T. Lobstein2, A. Lee3, J. Albert4, S. Krebs-
Smith5, B. Swinburn1, C. Monteiro6, 
1School of Population Health, Department of Epi-
demiology and Biostatistics, University of Auckland, 
New Zealand 
2International Association for the Study of Obesity, 
UK 
3School of Public Health and Social Work, Queens-
land University of Technology, Australia 
4Food and Agricultural Organisation, Italy 
5National Cancer Institute, USA 
6School of Public Health, Department of Nutrition, 
University of Sao Paulo, Brazil

Background and objectives: Complementary to WHO 
monitoring efforts, the International Network for Food and 
Obesity/NCD Research, Monitoring and Action Support (IN-
FORMAS) is setting benchmarks for creating healthy food 
environments and reducing obesity and NCDs. This paper 
describes the INFORMAS framework for monitoring and 
benchmarking population diet quality. To assess the impact of 
changes in food environments on national diet quality, national 
food consumption data are needed on a regular basis, compa-
rable over time and if possible across countries.

Methods: An overview of existing sources of dietary data 
and their strengths and limitations for monitoring dietary qua-
lity was prepared and a review of pre-existing indicators of die-
tary quality was performed. A step-based framework was deve-
loped for INFORMAS to monitor and benchmark population 
dietary quality globally, both between countries and within 
countries over time.

Results: Food Balance Sheets (FBS) can be used in the ‘mi-
nimal approach’ to explore national trends of availability of 
several food groups and energy from fats, sugar and proteins. 
Household Budget Surveys (HBS) are the most suitable sou-
rce of dietary data for INFORMAS, as they are available for 
many countries and provide more details than FBS. In the ‘ex-
panded approach’, the share of ultra-processed products in the 
diet will be measured as a predictive indicator of energy-dense, 
nutrient-poor diets using either HBS or food intake surveys. 
The ‘optimal approach’ will include pre-defined and validated 
indices of overall dietary quality using data from national die-
tary surveys.

Conclusions: FBS, HBS and food intake surveys can all be 
used to assess quality of population diets at different levels. 
Dietary quality can be expressed through the share of ultra-
processed products in the diet and dietary quality indices. 

More work is needed in future to improve both data collection 
methods and diet quality indicators.

Key words: Food environments, benchmarking, diet quali-
ty, ultra-processed foods.

O187
MONITORING THE NUTRITIONAL COMPOSITION 
OF FOODS TO IMPROVE THE GLOBAL FOOD 
SUPPLY
E. Dunford1, J. Webster1, A. Blanco-Metzler2, B. Legetic3, 
N. Campbell4, B. Neal1

1The George Institute For Global Health, Sydney, 
Australia 
2INCIENSA, Tres Rios, Costa Rica 
3Pan-American Health Organization, Washington 
DC, USA 
4University of Calgary, Alberta, Canada

Background and objectives: Non-communicable diseases 
account for more than 60% of total deaths globally. Growing 
rates of overweight and obesity, along with a rise in nutrition-
related diseases, mean that the food industry has an increasin-
gly important role to play in public health. The United Nations 
(UN) and regional governments are calling for concerted and 
strategic population-wide preventive measures based upon an 
improved food supply. 

Methods: The Food Monitoring Group was established in 
2010 to create a global branded food database to allow direct 
comparisons of nutritional composition between countries and 
over time. 

Results: There are 29 countries involved globally, with high 
level input from the Food and Agriculture Organisation of the 
United Nations, World Health Organisation and Pan-Ameri-
can Health Organisation. Training seminars have been held in 
several countries to increase capacity to undertake data collec-
tion in low and middle income countries in the Asia-Pacific 
and Latin America, advanced technologies to improve data 
collection have been developed and distributed to eight coun-
tries, pilot data have been collected in Argentina, Australia, 
Brazil, Canada, Costa Rica, Fiji, Mongolia, New Zealand and 
the UK with data collection in six additional countries planned 
for 2013. Pilot data have already shown the often wide varia-
tion in nutrient levels in foods (e.g. sodium), lack of consisten-
cy with how nutrients are displayed on nutrition labels both 
nationally and globally, and variations in locally made versus 
imported products in lower and middle income countries as 
opposed to developed countries. 

Conclusions: This project will identify where food refor-
mulation activities will have the greatest impact, will lead to 
improvements in the healthiness of the global food supply and 
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contribute significantly to tracking progress of the food indus-
try and governments towards commitments made at the recent 
UN high level meeting on chronic disease. 

Key words: food composition, public health nutrition, food 
industry 

O188
HIGH BIOAVAILABLILTY IRON MAIZE (Zea maysL.) 
DEVELOPED THROUGH MOLECULAR BREEDING 
PROVIDES MORE ABSORBABLE IRON IN-VITRO 
(CACO-2) AND IN-VIVO (Gallusgallus)
E. Tako1, O A.Hoekenga1, L V.Kochian1, R P. Glahn1

1USDA-ARS, Robert Holley Center For Agriculture 
and Health, Cornell University, New York, USA

Background and objectives: Iron (Fe) deficiency is the 
most common micronutrient deficiency worldwide. Iron bio-
fortification is a preventative strategy that alleviates Fe de-
ficiency by improving the amount of absorbable Fe in crops. 
Here we used an in vitro digestion/Caco-2 cell culture model 
as the guiding tool for breeding and development of two maize 
lines with contrasting Fe bioavailability (Low and High). Our 
objective was to confirm and validate the in-vitro results and 
approach. Also, to compare the capacities of our two maize hy-
brid varieties to deliver Fe for hemoglobin (Hb) synthesis and 
to improve the Fe status of Fe deficient broiler-chickens. 

Methods: We compared the Fe-bioavailability between the-
se two maize varieties with the presence or absence of added 
Fe in the maize based-diets. Diets were made with 75% (w/w) 
maize of either low or high Fe-bioavailability maize +/- Fe (fe-
rric-citrate). Chicks were fed the diets for 6wks. Hb, liver fe-
rritin and Fe related transporter/enzyme gene-expression were 
measured. Hemoglobin maintenance efficiency (HME) and to-
tal body Hb-Fe values were used to estimate Fe bioavailability 
from the diets. 

Results: DMT-1, DcytB and ferroportin expressions were 
higher (P<0.05) in the ‘Low-Fe’ group than in the ‘High-Fe’ 
group (no added Fe), indicating lower Fe status and adaptation 
to less Fe-bioavailability. At-times, Hb concentrations, HME, 
Hb-Fe and liver ferritin were higher in the ‘High Fe’ than in 
the ‘Low Fe’ groups (P<0.05), indicating greater Fe absorption 
from the diet and improved Fe-status. 

Conclusions: We conclude that the High Fe-bioavailability 
maize contains more bioavailable Fe than the Low Fe-bioavai-
lability maize, presumably due to a more favorable matrix for 
absorption. Maize shows promise for Fe biofortification; there-
fore, human trials should be conducted to determine the effi-
cacy of consuming the high bioavailable Fe maize to reduce Fe 
deficiency. 

Key words: Maize, biofortification, iron bioavailability, in 
vitro digestion/Caco-2 cell model, broiler-chicken. 
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ASSOCIATION BETWEEN DIETARY INTAKES OF 
POLYCHLORINATED BIPHENYLS (PCBS) AND RISK 
OF OBESITY
C. Donat-Vargas1, A. Gea1, C. Sayon-Orea1, J M. Nuñez-
Cordoba1, E. Toledo1, M A. Martinez-Gonzalez1, M. Bes-
Rastrollo1

1A.Dept. of Preventive Medicine and Public Health, 
University of Navarra, Pamplona, Spain; CIBER Fi-
siopatología de la Obesidad yNutrición (CIBERobn), 
Instituto De Salud Carlos III, Spain

Background and objectives:Polychlorinated biphenyls 
(PCBs) are persistent organic pollutants (POPs) that we consu-
me because of their bioaccumulation through the food chain. 
Recent studies have highlighted the implication of POPs in the 
development of metabolic diseases like type 2 diabetes and obe-
sity. However, this relationship is not entirely consistent and 
has not been investigated in longitudinal studies. We aimed to 
prospectively examine the association between dietary intakes 
of PCBs and the incidence of obesity in the SUN Project. 

Methods: Prospective study of 11,701 participants without 
obesity at baseline followed-up for a median of 8.15 years. Daily 
dietary intakes of PCBs, expressed as World Health Organiza-
tion toxic equivalents, were assessed at baseline with a valida-
ted 136-item semi-quantitative food-frequency questionnaire 
and the published concentration levels of PCBs measured in 
samples of foodstuffs consumed in Spain. Cox regression mo-
dels were fitted through successive quintiles of PCBs intake, to 
estimate multivariable-adjusted hazard ratios (HR) and 95% 
confidence interval for incident obesity. 

Results: During follow-up, we observed 436 incident cases 
of obesity. Participants in the fifth quintile of PCBs intake were 
at higher risk of becoming obese [adjusted HR: 1.66; (95% CI: 
1.21 to 2.27)] compared with those in the first quintile. Mo-
reover dose-response was evaluated, and the p for linear trend 
was statistically significant (p=0.001). After additional analyses 
of energy-adjusted PCBs intake through the residual method, 
results did not substantially change. 

Conclusions: Increasing concentrations of PCBs were po-
sitively associated with the incidence of obesity. More longitu-
dinal studies are needed to confirm our results. Funding: The 
SUN Study has received funding from the Spanish Government 
(Grants PI01/0619, PI030678, PI040233, PI042241, PI050976, 
PI070240, PI070312, PI081943, PI080819, PI1002658, 
PI1002293, RD06/0045, G03/140 and 87/2010), and the Na-
varra Regional Government (36/2001, 43/2002, 41/2005, 
36/2008, 45/2011). 

Key words: Obesity, Polychlorinated biphenyls (PCBs), Co-
hort study, BMI, Prospective study 
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COMPARISON OF EFFECT OF CASH TRANSFER 
WITH OR WITHOUT SPECIAL NUTRITIOUS FOOD 
ON PREVENTING CHILDHOOD ACUTE MALNU-
TRITION IN NIGER
C. Langendorf1, T. Roederer1, S. de Pee2, D. Brown3, S. 
Doyon4, A. Mamaty5, L W M.Toure5, M L. Manzo6, R F. 
Grais1

1Epicentre, Paris, France 
2Policy and Strategy Division, World Food Program-
me, Rome, Italy 
3World Food Programme, Niamey, Niger 
4Médecins Sans Frontières, Paris, France 
5Epicentre, Niamey, Niger 
6Regional Department of the Ministry of Public 
Health, Maradi, Niger

Background and objectives: Finding the most appropria-
te strategy for the prevention of childhood acute malnutrition 
is essential in countries like Niger with annual hunger gaps. 
Although ready-to-use supplementary foods (RUSF) are effec-
tive options for large-scale preventive distributions, the role of 
cash transfers, as household support or nutritional interven-
tions, requires further investigation. Here, we compare diffe-
rent preventive strategies on the incidence of acute malnutri-
tion and mortality among children 6-23 months. 

Methods: Exhaustive open observational cohorts including 
all children 60cm to 80cm, resident in 29 villages of Madaroun-
fa, Niger. Three different strategies of monthly distributions 
were assessed: 1) and 2) RUSF 500kcal/d or RUSF 250kcal/d 
for 15 months along with cash transfer (38€/month) for the 
first 5 months; 3) cash transfers only (43€/month) for the first 
5 months. Anthropometric and clinical data were collected 
monthly. All children had access to the same primary health 
care package. Endpoints included wasting (WLZ<-2) and mor-
tality. 

Results: A total of 1,741 children were included in Au-
gust 2011. At 5-months of follow-up, both strategies involving 
RUSF with cash transfer showed reduced incidence of wasting 
compared to cash transfers alone (cash vs. RUSF 500kcal/d(ref) 
HR=1.93, 95%CI:1.52-2.44; cash vs. RUSF 250kcal/d(ref) 
HR=2.19, 95%CI:1.76-2.74). Over 15 months, incidence of 
wasting was similar between the RUSF 500kcal/d and the RUSF 
250kcal/d groups (HR=0.96, 95%CI:0.98-1.22). Mortality in 
the RUSF 500kcal/d group (0.72 death/10,000 child-days) and 
the RUSF 250kcal/d group (0.46 death/10,000 child-days) were 
not different (HR=0.80, 95%CI:0.40-1.57). 

Conclusions: A 15-month supplementation with RUSF 
500kcal/d or RUSF 250kcal/d had a similar effect on wasting 
and mortality in a region with high acute malnutrition. During 
the hunger gap, strategies where a cash transfer to support hou-
seholds was combined with supplementary foods were more 

effective for preventing acute malnutrition compared to cash 
transfer alone. 

Key words: Acute malnutrition, prevention, ready-to-use-
supplementary food, cash transfer, Niger 

O191
POTENTIAL OF WILD EDIBLE PLANTS TO COMBAT 
NUTRITIONAL AND FOOD INSECURITY: A CASE 
FROM INDIAN HIMALAYAN REGION
I. Bhatt1, R. Rawal1, A. Jugran1

1G.B. Pant Institute of Himalayan Environment and De-
velopment, India
Background and objectives: The traditional system of food 

has strong bondage to combine cultures and play an important 
role in biodiversity conservation. This relationship between 
food, biodiversity and cultural diversity significantly contri-
butes in ensuring sustainable human development. However, 
over the time the rapidly changing socio-economic and envi-
ronmental scenario has greatly affected the traditional systems 
of food, leading to disruption of these linkages and existing 
knowledge systems. This has consequently narrowed the food 
base. Implication of this deterioration in food base is wide ran-
ging and needs revival. In this context, wild edibles, which have 
historically remained a part of dietary system in traditional so-
cieties in the mountains region deserve attention. 

Methods: In this study, we have analyzed nutritional and 
antioxidant properties of selected wild edibles growing in Hi-
malayan region through standard methods. 

Results: Analysis of the nutritional and antioxidant proper-
ties of the selected wild edibles proved that they are potential 
source of nutritional and antioxidant activities. For instance, 
fruits of Berberis species contained high content of fiber (4.4-
8.1%), protein (4.7-8.5%), fat (2.6-5.3%). Similarly, total phe-
nolics (0.92-76.67 mg/g GAE) and flavonoids (4.77-6.8567 
mg/g GAE) in Terminalia chebula, anthocyanins (upto 24.59 
mg/g) in Berberis asiatica, ascorbic acid (34.15 mg/g) in Embe-
lica officinale, was considerably high. The phenolics compound 
namely, gallic acid, catechin, chlorogenic acid, caffeic acid and 
ñ-coumaric acid analyzed through high performance liquid 
chromatography (HPLC method) showed significantly (<0.01) 
higher values in Terminalia chebula. Antioxidant activity was 
evaluated by 3 in vitro assays showed a positive relationship 
with total phenolics (ABTS - r = 0.894; DPPH-r=0.877; FRAP- 
r= 0.994). 

Conclusion: This study attempts to establish that the wild 
edibles are rich source of nutritional and antioxidants and can 
be utilized as complementary food resource to fulfill nutritio-
nal as well as health requirement of local inhabitant. 

Key words: Antioxidants,Himalaya,nutrients,wild edibles 
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O192
EFFECTIVE COMMUNICATION CHANNELS FOR 
COMMUNITY MOBILIZATION DURING VITAMIN A 
SUPPLEMENTATION CAMPAIGNS IN 3 STATES OF 
NIGERIA
I. Chima1, B. Adebisi1, A. Okpara1, P. Mukoro1

1Helen Keller International, Abuja, Nigeria

Background and objectives: Vitamin A supplementation 
(VAS) is an important child survival intervention known to re-
duce all-cause mortality in children under-five by 24%-30%. In 
Nigeria, VAS is delivered through biannual Maternal Newborn 
and Child Health Weeks (MNCHW), an integrated package of 
preventive interventions to pregnant & lactating women and 
children under-5. Many VAS programs struggle to meet tar-
get population coverage levels due to poor community mobi-
lisation. Formative research can help improve effectiveness of 
communication messages. 

Methods: Exit interviews were conducted for 676 caregi-
vers in Benue, Federal Capital Territory (FCT) and Adamawa 
states attending MNCHW at health facilities in May and No-
vember 2012. Respondents were asked the source of informa-
tion through which they heard about the week. 

Results: In May, Benue caregivers heard about MNCHW 
mainly through worship centres (WC) and word-of-mouth 
(WoM) (33.85% each) but none radio. In November, main sou-
rces were WC (78.1%), TAs (34.3%) radio (27.6%) and WoM 
(19.1%). In May, Adamawa caregivers heard through radio 
(44%), TAs (42%) and WC (32%); in November main sources 
included radio (40%), TAs (33%), WC or WoM (31% each). 
In May, FCT caregivers heard mainly through health workers 
(53.9%), WoM (38.5%) and WC (25.6%); in November main 
sources were radio (28.8%), WoM (55.6%) and WC or TAs 
(38.9% each). Comparing May and November 2012 rounds, 
Vitamin A coverage improved from 78% to 97% in Benue 
and from 61% to 79.4% in FCT, while it dropped from 80% to 
75.6% in Adamawa. 

Conclusions: Radio, places of worship, town announcers, 
WoM and health workers were main sources of information 
about MNCHW and may be effective tools for community 
mobilisation to improve coverage of VAS. While factors con-
tributing to improved Vitamin A coverage are multifactorial, 
introduction of radio jingles corresponded with concurrent 
improvement in coverage in Benue and FCT. 

Key words: VAS, community mobilisation 

O193
PHYTOCHEMICAL COMPOSITION OF PROCESSED 
AND RAW SAMPLES OF SOME LESSER KNOWN 
VEGETABLES FROM EASTERN ZONE NIGERIA
O. Olawale1, O. G Taiwo Olawale2, N. Joy Ugo2, O. Eva-
geline Chiyere2

1Federal University Wukari, Nigeria 
2University of Nigeria, Nsukka, Enugu state, Nigeria

Background and objectives: Phytochemicals are non-nu-
trient bio-active compounds found in vegetables and fruits. In-
creased awareness of their health protecting properties found 
has attracted immense attention to green leafy vegetables as vi-
tal component of daily diets. Our objective is to determine qua-
litative and quantitative phytochemicals on processed Agbara 
(Mucuna pruriens), Akokoro (Ficus capensis), Uturukpa (Pte-
racarpus santalinoides), Ogbu (Ficus thonningli), Uchakiri 
(Vitex doniana) and Ujuju (Myranthus arboreus). 

Methods: The leaves (700 g) each were separated into three 
equal parts; shade dried, cooked for five minutes and the third 
sample was blended raw. Qualitatve and quantitative phytoche-
mical compositions were analysed chemically in triplicates by 
standard method of AOAC. The data collected were subjected 
to statistical analysis. 

Results:The phytochemicals evaluated were alkaloid, 
anthocyanin, carotenoid, flavonoid, glycoside, oxalate, sapo-
nin and tanin. The result showed that phytochemical content 
of the vegetables varied significantly. Shade drying increased 
significantly (p<0.05) the phytochemicals content of the vege-
tables while cooking reduced it. Quantitatively, Ficus capensis 
and Ficus thonningli had the highest Alkaloids 3.47 g/100 g 
and 2.29 g/100 g and the least was found in Mucuna pruriens 
(0.10 g/100 g). But the shade dried F.capensis and F.thonningli 
Alkaloids were 4.94 g/100 g and 3.21 g/100 g while the cooked 
samples had 1.20 g/100 g and 0.87 g/100 g alkaloids. M. pru-
rienswith shade drying had higher flavonoid, saponnin and 
tannin (4.69 g, 6.44 g and 4.24 g/100 g) respectively. 

Conclusion: Therefore the evaluated green leafy vegetables 
offer cheap but rich sources of a number of phytochemicals ha-
ving health protective properties. 

Key words: Lesser known vegetables(LKVS), phytochemi-
cal composition, Health protecting properties, processing. 
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O194
TOWARDS NUTRITION GUIDELINES FOR MATER-
NAL AND INFANT NUTRITION TO INFLUENCE 
LONG-TERM HEALTH OF THE OFFSPRING: THE 
PAST AND FUTURE OF ILSI EUROPE WORK ON 
METABOLIC IMPRINTING 
R Rueda1

1Department of Research and Development, Ab-
bott Nutrition, Granada, Spain, , 

Background and objectives: Increasing evidence suggests 
that maternal and infant nutrition influence long-term health 
of the offspring. The ILSI Europe Task Force on Metabolic 
Imprinting aims to provide insight into the effects of the diet 
in various phases of early life on both disease and health en-
dpoints. 

Methods: Since its inception in 2006, the Metabolic Im-
printing Task Force has brought together leading global ex-
perts to address specific questions including: research priori-
ties and future opportunities in imprinting, programming and 
epigenetics; the effects of pre- and postnatal nutrition of infants 
with overweight and obese mothers; implications of obesity in 
pregnancy; and harmonization of mother-child cohort studies 
to improve available data. These efforts have resulted in publi-
cations widely disseminated and leading to the current project 
evaluating the impact of growth velocity on later health, which 
will be also covered.

Results: The Expert Groups established under Task Force 
have collected disparate and multi-disciplinary evidence in the 
field to highlight the knowledge gaps for future research. Thus 
far, the deliverables address factors contributing to offspring 
obesity, how to improve mother-child study designs and make 
optimal use of existing data. Given that growth velocity was 
noted to be a key risk factor, an Expert Group is now under-
taking a review of current knowledge on the relationships bet-
ween early growth (velocity) and later health. Data from this 
exercise initiated in 2013 will be presented.

Conclusions: The body of research in the field of metabolic 
imprinting as related to offspring health is rapidly expanding. 
The ILSI Europe Task Force on Metabolic Imprinting has orga-
nized small Expert Groups to collate and evaluate this wealth 
of data and contribute to understanding the totality of infor-
mation to identify research needs. 

Key words: Metabolic imprinting, programming, maternal 
weight, offspring.
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T1. Advances in nutrition research

PO001
TOTAL BODY IRON OF WOMEN RESIDING IN THE 
PEARL MILLET PRODUCING BELTS OF RURAL BA-
NASKANTHA, GUJARAT, INDIA
V S. Nambiar1, R. Desai1, A. Baptist1, H. Matela1, H. 
Shah1, T. Shahu1, J J. Dhaduk2, E. Boy3

1Principal Investigator, Pearl Millet Project-Gujarat, 
Department of Foods and Nutrition , The M S Uni-
versity of Baroda, Vadodara, Gujarat, India 
2Contributing Collaborator, PMP Gujarat, SDAU, SK 
Nagar, Banaskantha, Gujarat, India 
3Nutrition Coordinator, Harvest Plus, IFPRI, Wash-
ington, USA

Background and objectives: Low dietary intake of iron 
rich foods and faulty feeding practices has lead to detrimental 
increase in iron deficiency anemia across the world. Popula-
tions residing on Pearl millet with iron 8mg/100g FW and anti 
nutritional factors such as phytates and phenols, which may 
decrease bioavailability of iron, may be anemic with low iron 
stores. The present study aimed to assess the relationship bet-
ween dietary iron intake from pearl millet and total body iron 
of women of child bearing age from the pearl millet producing 
district of Banaskantha, Gujarat, Western India. 

Methods: A cross-sectional, 30-cluster sampling design 
covering 1075 women from 30 villages of 3 districts of Banas-
kantha. Dietary data (24DRM) was elicited and assessed using 
the CS dietary software developed by Harvest Plus, USA. Iron 
status indicators, Hb, (Serum ferritin (SF) and transferring re-
ceptors (TfR) were assessed from a subsample of 360 women 
(non-pregnant, age 18-35 y) and were used to calculate the to-
tal body iron (mg/kg). 

Results: Average Pearl millet consumption in the form of 
Rotla, Khichadi, Ghes, kuler or matar ranged from 250-350 g/
day contributing to an iron intake of 23.13mg/d. Overall in 358 
women the total body iron was found to be 4.04 mg/kg. Among 
these, 78.77% women had a positive body iron store of 6.19 
mg/kg. 

Conclusions: Adequate meal combinations with enhancers 
along with pearl millet may improve the iron status of the mi-

llet based population which suffered from mild to moderate 
anemia and improve the total body iron stores. 

Key words: pearl millet, anemia, dietary profile, total body 
iron.

 
PO002
EXCHANGEABLE ZN POOL SIZE AND ZN AB-
SORPTION FROM SPRINKLES AND TRADITIONAL 
FOODS IN PAKISTANI INFANTS/TODDLERS
S S. Ariff1, S S B. Soofi1, N N. Krebs2, J J. Westcott2, Z Z. 
Bhatti1, Z Z A. Bhutta1,
1Department of Pediatrics &Child Health, The Aga 
Khan University, Karachi , Pakistan 
2Nutrition Division , University of Colorado School 
of Medicine, USA

Background and objective: Zinc supplementation is being 
promoted on wide scale, but the biological implications of long 
term, routine supplementation at population level have not yet 
been fully evaluated.Our objective was to determine absorp-
tion of zinc (AZ) from a test meal consisting of local compli-
mentary food (kitchri) with multiple-micronutrient powder 
MNP added to it and to compare the size of (EZP). 

Methods: This was a community based nested study within 
a large prospective cluster randomized trial.Subjects were ran-
domized to receive MNP alone or MNP+Zinc mixed with lo-
cal complimentary diet (Kitchri) in a cohort of children 6-18 
months age.Stable isotope methodology was applied to re-
peated measures of zinc absorption from test meals (kitchri)
containing(MMP)vs.(MMP+Zinc)at 6-9 months and at 6 
months follow up.Urine samples were collected for measure-
ment of isotope ratios and determination of fractional absorp-
tion of zinc(FAZ)by dual isotope tracer ratio (DITR).

Results: Mean EZP declined in both groups at 6 months 
follow up (5.8mg/kg ±0.91 vs.4.5mg/kg ±1.03 p=<0.001).FAZ 
was higher in the MMP group: 0.30 ± 0.11 vs. 0.16 ± 0.08 at 
baseline and 0.33 ± 0.11 vs 0.13 ± 0.09, at follow up (p< 0.001).
AZ was significantly higher in the zinc group both at baseline 
and at follow up: (p=< 0.001). 

Conclusions: Declining EZP over a period of 6 months may 
reflect decline in compliance, technical difficulties or growth 
rates. The amount of test meal kitchri consumed varied signifi-
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cantly and also the absorbed Zinc, despite that, the two groups 
differ in their absorbed zinc AZ. This confirms that the Zn from 
the sprinkles in kitchri was absorbed. Based on our absorption 
of Zn and FAZ data, we hypothesize that addition of MMP can 
be a method of food fortification in low resource settings.

Key words: EZP exchangeable Zinc pools, Multiple micro-
nutrient powder, Dual isotope Tracer ratio DITR 

PO003
EFFECT OF DATE PLANTING AND CUTTING ON 
YIELD AND YIELD COMPONENTS OF BARLEY IN 
DIFFERENT NITROGEN FERTILIZATION
F. Bazrafshan1, O. Dehghani1

1Azad University , Firoozabad, Shiraz, Iran

Background and objectives: To survey and determine the 
best planting time of dual purpose barley under various levels 
of nitrogen. 

Methods: A research in the field of Islamic Azad University 
of Ahvaz in 1389 was conducted. This experiment was carried 
out in split plot factorial in randomized complete block design 
with four replications. The planting times in this experiment 
are 01/08/89, 21/08/89 and 11/09/89 and application of diffe-
rent amounts of nitrogen fertilizer is 90 kg and 120 kg N ha, in 
the main and factorial plots. Moreover, cutting treatment con-
sists of without cutting (control) and one time cutting take out 
on the subplots. 

Results: Based on the results of this experiment, planting 
time treatment showed significant difference on harvesting in-
dex, seed weight, (p<0.05). So that the delay in planting increa-
sed harvest index and reduced seed weight. Meanwhile, nitro-
gen fertilizer increased the biological yield and harvest index. 
On the other hand, among traits which were affected by cut-
ting treatment, only harvest index increased grain yield, biolo-
gical yield, and reduced grain weight. In addition, interaction 
effect of factors on traits was significant. So that, the interac-
tion effect of planting time and nitrogen fertilizer on biological 
yield showed (p<0.05). Interaction effects of cutting and plan-
ting time on green fodder yield, showed significant difference 
(p<0.001). Meanwhile, interaction effects of nitrogen fertilizer 
and cutting had significant effect on grain yield, harvest index 
and number of spikes per unit area (p<0.05). 

Conclusions: There is a significant correlation between 
planting time and other harvest variables. 

Key words: barley, nitrogen fertilizer, planting time, cutting 

PO004
STUDY OF ALLERGENIC PROPERTIES OF A PRO-
TEIN HYDROLYZATE OF RICE ON THE INTESTINAL 
MUCOSA OF BALB/C MICE IMMUNIZED WITH THE 
(ß-LG)
S. Addou1, H. Bessayaih1, A. Merzouk1, A. Brahim Chéri-
fa1, O. Khéroua1, D. Saidi1

1Département de Biologie, faculté des 
sciences,University University d´Oran , Algiers

Background and objectives: The allergy in proteins of 
cow’s milk represents a real public health problem, the pro-
cessing of this affection requires a real coverage, and several 
hydrolysate was marketed and recommended to the affected 
infants. Among these preparations our interest concerned an 
infantile formula with protein of rice which could be a possible 
alternative in the processing of this pathology. 

Methods: The purpose of our work is to study the allergenic 
properties of a milky formula with hydrolysed proteins of rice 
(Modilac Expert rice) on the structure of the intestinal mucous 
membrane.The technique consists in immunizing mice Balb / 
c with ß-Lg, and then to feed them with some hydrolysed rice 
milk. 

Results: The obtained results show that:The mice of the ex-
perimental group immunized with ß-Lg and fed with the rice 
milk present a height villositaire comparable to that obtained 
to the negative control group as well as a number reduces of 
DREGS with regard to the positive control group of mouse. 
The mouse of the positive control group presents an atrophy 
villositaire pronounced with an important infiltration of lym-
phocytes compared with the experimental group and with the 
two control groups. 

Conclusions: This type of milk is an interesting perspective 
as substitution for the children with allergy to cow’s milk. 

Key words: Proteins of cow’s milk, hydrolysed rice milk, 
allergy to cow’s milk proteins in children 
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PO005
THE EFFECT OF DIFFERENT NO3- / NH4+ RATIO 
ON QUALITATIVE AND QUANTITATIVE CHARAC-
TERISTICS OF APPLE FRUIT CULTIVARS GALA 
AND GOLAB
S. Mohammad Sokri1, M. Babalar1, H. Lesani1, M. Asga-
ri1

1Horticulture Department, Faculty of Agriculture, 
University of Tehran, Karaj, Iran

Background and objectives: In this research the effect of 
different nitrate to ammonium ratio on quality and quantity 
characteristics of apple fruit was studied. 

Methods: The nitrate to ammonium ratios were (2.5 : 0.1, 6 
: 0.3, 6: 0.5, 6 : 0.7, 6: 1 meq/l). nutrient solution pH on the 6.5 
± 0.1 was adjusted. The experimental design was randomized 
complete block and was performed in three replicate. Qualitati-
ve and quantitative evaluation of fruit characteristics including 
fruit length, fruit diameter, fruit length to diameter ratio (L / 
D), fruit weight, hardness, pH, soluble solids and acidity (TA). 

Results: Results of statistical analysis showed that with 
increasing Ammonium concentration increased acidity, firm-
ness, fruit weight and diameter and with decreasing concentra-
tion of ammonium characteristics such as soluble solids, pH, 
length and fruit length to diameter ratio (L / D) increased. The 
highest percentage of soluble solids, length and L / D ratio in 
terms of quality and quantity of fruit very impressive in 4 and 
5 solution, respectively, that ammonium concentrations were 
low, was observed. 

Conclusions: Nitrate to ammonium ratio has a definite 
effect on apple fruit. 

Key words: Nutrient solution, Cultivar, nitrate to ammo-
nium ratio, quality and quantity characteristics. 

PO006
ADVANCE ON THE POLYPHENOL-PROTEINS INTE-
RACTION IN FOOD
J. Xiao1, L. Chen1, S. Xu1, Y. Lv1 
1Research Center of Engineering Technology for Extraction 
of Bioactive Compounds, Anhui Institute of Applied Tech-
nology, Suixi Road, Hefei, Anhui, PR China

Dietary flavonoids and stilbenes are important polyphenols 
in foods, such as, e.g., fruits, vegetables, nuts, and tea. A varie-
ty of chemical structures are possible within this group of po-
lyphenols. Recently, the polyphenol-protein interaction (PPI) 
has obtained wide attentions. The effect of food proteins on the 
antioxidant activity of dietary polyphenols has been the sub-
ject of much controversy. For example, the dual effects of milk 

proteins on the antioxidant capacity of tea polyphenols were 
reported. The structural characterization of the interaction bet-
ween food proteins and dietary polyphenols is a major step to 
illustrate the induced effects on food protein structure and on 
the antioxidant activity of polyphenols. This review will focus 
on the advance on the interaction of dietary polyphenols and 
food proteins on following aspects: Influence of food proteins 
on bioactivities of dietary polyphenols. Effects of polyphenol-
protein interaction on the quality of foods. Polyphenol-protein 
complex as functional food. Influence of dietary polyphenols 
on the structure of food proteins. Proteins of plant origin and 
polyphenols in the wine/milk/beer system. Structure-affinity 
relationship of polyphenol-food proteins interaction. Appli-
cation of polyphenol-protein interaction in food. Advanced 
methods used to study the polyphenol-protein interaction. 

PO007
FRUIT QUALITY AND QUANTITY AND N, K, CA 
CONCENTRATION OF ‘GALA’ AND ‘GOLAB’ APPLE 
(MALUS DOMESTICA B.) TREES AS INFLUENCED 
BY DIFFERENT NO3-/NH4+ RATIO.
S. Mohammad Sokri1, M. Babalar1, H. Lesani1, M. Asga-
ri1

1Horticulture Department, Faculty of Agriculture, 
University of Tehran, Karaj, Iran

Background and objectives: We aimed to assess the in-
fluence of nitrate to ammonium ratio on apple maturation. 

Methods: Responses of pot-grown apple trees (Malus do-
mestica B.) with five nitrate to ammonium ratio of fruit quality 
and quantity characteristics and N, K, Ca concentration in two 
cultivars including gala and golab (Iranian cultivar) on Malling 
9 (M.9) was studied. The nitrate to ammonium ratios solution 
of 1 to a solution of 5 were (2.5 : 0.1, 6 : 1, 6: 0.7, 6 : 0.5, 6: 0.3 
meq/l) respectively. Nutrient solution pH on the 6.5 ± 0.1 was 
adjusted. Substrate consisting of soil and perlite with a volume 
ratio of 1/3 and 2/3 respectively.The experimental design was 
randomized complete block and was performed in three repli-
cate. Qualitative and quantitative characteristics evaluation of 
fruit including fruit length, fruit diameter, length/ diameter (L 
/ D), fruit weight, firmness, Juice pH, total soluble solids (TSS), 
titrable acidity (TA), TSS/TA, humidity and dry matter(DM) 
percentage. And mineral nutrient measured were N, K, Ca. 

Results: Results of statistical analysis showed that TSS/TA, 
TA, firmness characteristics and N, K and Ca concentration 
show the significant influence of ammonium and higher cal-
cium and potassium concentration, firmness, TSS/TA obtained 
in ratio of (2.5:0.1) which had the lowest concentration of am-
monium, among other solutions and increasing concentrations 
of ammonium Stimulate increased nitrogen concentrations 
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but fruit weight, fruit length, fruit diameter, length/ diameter 
(L/D), juice pH, dry matter and humidity percentage showed 
no significant effect with increase ammonium. 

Conclusions: There is a significant influence of nitrate to 
ammonium ratio on apple maturation. 

Key words: Malus domestica, Pot culture, quality and quan-
tity characteristics

PO008
FONIO (DIGITARIA EXILIS) AS A STAPLE FOOD IN 
MALI: AN APPROACH TO UPGRADE NUTRITIO-
NAL VALUE
N. Fanou-Fogny1

1Department Nutrition and Food Sciences, Faculty 
of Agronomic Sciences, University of Abomey Cala-
vi, Abomey Calavi, Republic of Benin

Background and objectives: Fonio (Digitaria exilis) is the 
most ancient West African cereal representing a key crop in 
food supply during crop shortfall periods. Less is known about 
the potential of fonio to contribute to nutrition and health in 
West Africa. We explored a set of strategies as possible solu-
tions to existing nutritional problems among West African wo-
men, using fonio as product. 

Methods: Randomly selected samples of women of repro-
ductive age in two West African countries (Mali and Benin). 
Dietary assessment; food ethnography focused on fonio; and 
iron absorption study using stable isotopes. 

Results: Average daily frequency consumption (68% consu-
ming 1 to 3 times/month) and daily portion size of fonio (152 
g) was relatively low as compared to other staples. Fonio con-
sumption was strongly predicted by intention to consume (r = 
0.78, P < 0.001), which was influenced by positive beliefs and 
attributes (b = 0.32, P < 0.05). Subjective norms (opinion of the 
husband, the family and the neighborhood) motivated inten-
tion to consume fonio (r = 0.26, P < 0.001). Time-consuming 
processing and lack of skills in cooking fonio had a significant 
interaction between intention to consume and fonio consump-
tion (b = -0.72, P < 0.05). Dephytinisation with intrinsic wheat 
phytase reduced phytate-to-iron molar ratio from 23.7:1 to 
2.7:1 and iron fortification decreased the molar ratio to 0.3:1. 
Dephytinisation with wheat phytase and fortification signifi-
cantly increased iron absorption from 2.6% to 8.2% in fonio 
porridges. 

Conclusions: Dephytinisation with native wheat phytase 
and iron fortification appeared relevant for adding nutritional 
value to fonio. Enhancing fonio consumption should empha-
size positive attitudes and opinions of men, family and neigh-
bors, while strengthening skills of women in cooking good 
quality fonio meals. 

Key words: Fonio (Digitaria exilis); dietary intake and nu-
tritional status of women in Mali; the value chain approach for 
nutritional goals

PO009
IMPROVMENT OF YIELD, PROTEIN, ASH AND 
IRON CONCENTRATION OF FORAGE MAIZE 704 
BY USING POTTASIUM , MICRONUTRIENTS AND 
DROGHT STRESS
A. Gholynejad1, A. Majlesy2

1Assistant Professor, Department of Agronomy, 
Payame Noor University, Urmia, Iran  
2Teacher , Department of Agronomy, Payame Noor 
University, Urmia, Iran

Background and objectives: To study the effect of drought 
stress, potassium and, soil and foliar application of micronu-
trient on yield and yield components of hybrid grain–maize 
K.S.C.704. 

Methods: This study was conducted in split-split-plot ex-
periment based on RCBD with three replications in Urmia. 
The factors were: drought stress as a main factor with two 
levels(normal irrigation and drought stress), potassium as a 
sub-plot factor with two levels(non-application and 200kg/
ha application) and micronutrients as sub-sub-plot factor 
with three levels(non-application, soil application for Fe, 
Mn and Zn at the rate of 100, 100 and 60 kg/ha and foliar 
application at the rate of 5kg/ha). The studied factors were:, 
biomass,concentration of Fe, percentage of protein and ash in 
grain, leaf and stalk. 

Results: Our results show that intraction of droght stress 
and foliar application of micronutrients significantly increased 
concentration of leaf iron, stalk proteine and leaf ash. With 
drought stress and pottasium using; foliar application of mi-
cronutrients increased biomass, Iron concentration of grain 
and stalk and grain ash significantly, but soil application of mi-
cronutrients increased prolin, stalk ash and grain protein sig-
nificantly, and non application of micronutrienuts under this 
situation significantly increased grain protein. 

Conclusions: It can be concluded that in drought stress, 
useing potassium with micronutrients leads to improvement 
of growth index, therefore under this conditions useing these 
nutrients is recommended in Urmia. 

Key words: drought stress, forage maize, micronutrients, 
potassium
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PO010
CONSUMPTION AND CONTRIBUTION OF BISCUIT 
TO VITAMIN A DIETARY INTAKE OF PRESCHOO-
LERS IN POOR-URBAN METROPOLITAN LAGOS
F. Uchendu1, T. Atinmo2

1Department of Health Sciences, School of Science 
and Technology, National Open University of Nige-
ria, Nigeria 
2Department of Human Nutrition, Depatment of 
Human Nutrition, University of Ibadan, Ibadan, 
Nigeria

Background and objectives: Nigerian biscuit is baked with 
vitamin A fortified wheat flour. Aim of study is to determine 
consumption pattern and contribution to preschooler’s vita-
min A dietary intake. 

Methods: A cross-sectional and experimental study was ca-
rried out in four poor-urban Local Government areas (LGAs) 
in Lagos Metropolis, Nigeria. Pretested food frequency ques-
tionnaire was administered to randomly selected mothers of 
1280 preschoolers (24-59 months). Retinyl Palmitate content 
of seven biscuit samples was analyzed at 0 and 30 days at room 
temperature using High Performance Liquid Chromatography. 
Data was analyzed at p<.05. 

Results: Biscuit was consumed 4-7times/week by 71.3% pres-
choolers. Mean total intake of vitamin A was 278.6±298.82IU 
(83.58 µg RAE). Biscuit contributed 3.0–72.4% of preschoolers 
RDA (1333i.u/400µgRAE). Mean contribution to vitamin A 
intake was 21%. Linear by linear association existed between 
total vitamin A intake and % RDA (p<.01). 

Conclusions: Biscuit make an important contribution 
towards vitamin A intake in poor-urban Lagosian preschoo-
lers. 

Key words: biscuit, preschoolers, Lagos, RDA, vitamin A 
dietary intake

PO011
MONITORING IMMUNE MODULATION BY NU-
TRITION IN THE GENERAL POPULATION: IDENTI-
FYING AND SUBSTANTIATING EFFECTS ON HU-
MAN HEALTH
 R. Albers1, R. Bourdet-Sicard2, P C. Calder4, U. Herz5, C. 
Lambert6, I. Lenoir-Winjkoop7, A. Meheust8, A. Ouwe-
hand9, P. Phothirath10, T. Sako11, S. Salimen12, A. Sie-
mensma13, H. van Loveren14, U. Sack15, D. Braun3

1Nutrileads, Rockanje, The Netherlands 
2Danone Research, Palaiseau Cedex, France 
3Institut Merieux, Lyon, France 
4University of Southhampton, Southhampton, UK 
5Mead Johnson Nutrition, Nijmegen, the Nether-
lands 
6CHU Saint-Etienne, Saint Etienne, France 
7IDF, Palaiseau Cedex, France 
8ILSI Europe, Brussels, Belgium 
9Dupont Nutrition and Health, Kantvik, Finland 
10Department of Obstetrics and Gynecology, Facul-
ty of Medicine, University of Zaragoza, Lozano Blesa 
University Hospital, Spain

Background and objectives: There is a need for guidance 
on the assessment and interpretation of immune modulation 
by nutrition as optimal immune function is essential for health 
and wellbeing in the general population. 

Methods: ILSI Europe commissioned an Expert Group 
(EG) comprising experts from academia, government and the 
food industry to prepare a guidance document. An early draft 
was discussed at a workshop involving additional experts to re-
fine the recommendations. 

Results: The EG first agreed upon scaled criteria to evaluate 
usefulness of immune markers in a structured manner. Over 
75 markers were scored within the context of three distinct 
functions of the immune system: A) defence against pathogens, 
B) prevention of allergy and C) control of low-grade inflam-
mation. The most useful markers were classified depending on 
whether by themselves they signify clinical relevance AND/OR 
involvement of immune function. In addition, five theoretical 
scenarios were drafted describing potential changes in marker 
values compared to a relevant reference, including (significant) 
modulation within the reference range; modulation from out-
side the range back into the range; modulation from within the 
range out of the range; prevention of modulation induced by 
other factors; and modulation from a less favourable range to 
the reference range of a comparator group with a more desired 
immune function (e.g. from bottle-fed to breast-fed infants). 
Finally, all elements were combined providing a framework to 
aid the design and interpretation of studies assessing effects of 
nutrition on immune function. 
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Conclusions: The step-wise approach offers a rationale for 
selecting markers for future trials and helps to provide a fra-
mework for the interpretation of outcomes. In fact, a similar 
step-wise approach may also be useful to rationalize the se-
lection and interpretation of markers for other physiological 
processes critical to the maintenance of health and wellbeing. 

Key words: biomarkers, immune function, validation, gui-
dance, criteria

PO012
ASSESSING IRAN’S ENGLISH PUBLICATIONS IN 
THE FIRST DECADE OF THE 21ST CENTURY IN 
IRAN: THE NECESSITY OF NUTRITION RESEARCH 
MAP
M. Hajifaraji1, F Khoshnevisan2, N. Salarkia1, A. 
Aminpour3, M. Rassi4, N. Abbassgholi4, P. Tarighi5, M. 
Shakiba6

1Department of Nutrition & Food Policy, National 
Nutrition & Food Technology Research Institute, 
Faculty of Nutrition & Food Technology, Shahid 
Beheshti Medical University, Tehran, I. R. Iran 
2National Nutrition & Food Technology Research 
Institute, Shahid Beheshti Medical University, Te-
hran, I. R. Iran 
3Department of Community Nutrition, National 
Nutrition & Food Technology Research Institute, 
Faculty of Nutrition & Food Technology, Shahid 
Beheshti Medical University, Tehran, I. R. Iran 
4Library, National Nutrition & Food Technology 
Research Institute, Shahid Beheshti Medical Univer-
sity, Tehran, I. R. Iran 
5Sina Trauma & Surgery Research Center, Tehran 
Medical University,Tehran, I. R. Iran 
6Advanced Diagnostic and interventional Radiology 
Research Center, Tehran Medical University,Tehran, 
I. R. Iran

Background and objectives: This study was conducted to 
identify and assess the trend of nutrition research English pu-
blications in Iranian and international English journals, 2000-
2010. 

Methods: A descriptive study was done in two phases. First, 
all English Iranian journals were identified through the data-
bases named Iran Medex, SID and Magiran and all nutrition 
related articles were determined. Second, all English nutrition 
articles published by Iranian authors and their population stu-
dies were Iranian searched and determined by using CABI ke-
ywords in Scopus, pubmed and ISI:WOS databases. Type, de-
sign and subject headings of the articles were assessed. 

Results: All the English articles were 1426. More than 60% 
of English papers by Iranian researchers published in interna-
tional English journals. English original articles were 93.6%. 
Clinical nutrition with 44% was in the first place. Then nu-
trition and health (15%), nutritional biochemistry and phy-
siology (13%), foods (23%) and finally techniques (5%) were 
respectively. Descriptive articles were 45.1% regarding the de-
sign. Interventional and In vitro articles were 19.8% and 19.6% 
were respectively. Cohort studies with the lowest 2% showed 
the least. Among the interventional articles, clinical trials and 
community trials were 67% and 33% respectively. Statistical 
comparison regarding type, design and subject of papers in two 
five year periods did not show any significant changes in the 
trend of publication type and subjects except in foods which its 
P value was in the borderline of significancy (p=0.057). Also, 
there were significant differences in descriptive (p=0.025) and 
interventional (p=0.023) article trends. 

Conclusions: Type, design and subject headings of papers 
did not follow a defined planning and policy. The present study 
provided essential data for planning longitudinal projects and 
to promote national food and nutrition research programs to 
planners and policy makers. 

Key words: Database, Nutrition, Type, Subject Headings, 
Design 

PO013
COMPARISON STUDY BETWEEN THE EFFECT OF 
OAT AND BARLEY BREADS ON SERUM GLUCOSE 
AND LIPID PROFILES IN DYSLIPIDEMIC AND TYPE 
2 DIABETIC SUBJECTS (A SHORT-TERM TRIAL)
M. Hajifaraji1, S. Najjar safari2, V. Rezvani3, B. Rashi-
dkhani4

1Department of Nutrition & Food Policy, National 
Nutrition & Food Technology Research Institute, 
Faculty of Nutrition & Food Technology Shahid 
Beheshti Medical University, Tehran, I. R. Iran 
2Food & Drug Deputy, Shahid Beheshti Medical 
University, Tehran, I. R. Iran 
3Faculty of Nutrition & Food Technology, Int. Branch 
of Shahid Beheshti Medical University, Tehran, I. R. 
Iran 
4Department of Community Nutrition, National 
Nutrition & Food Technology Research Institute, 
Faculty of Nutrition & Food Technology Shahid 
Beheshti Medical University, Tehran, I. R. Iran

Background and objectives: Due to increasing the trend of 
lipid levels, performance difficulties and incompliance of diets 
in diabetic patients and side effects of medicines, this study 
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compare the effects of oat and barley bread on lipid profile and 
blood glucose of type 2 diabetic patients. 

Methods: A double blind cross over trial was conducted on 
36 patients with type 2 diabetes. Subjects were selected based 
on the fasting blood sugar higher than 126 mg/dl and one of 
the lipidemic indexes that was out of the normal limit, and then 
randomly assigned into 2 bread groups. Patients were then gi-
ven daily 250 gr oat or barley bread for 3 weeks. 5 cc of venous 
blood was taken before, after 10 days and at the end of trial for 
respective assay. Patients were entered into a washout period in 
which had their usual diet, for 3 weeks. They were then moved 
into the opposite group and all of the previous phase was ac-
complished similarly. 3 day food recall questionnaire was com-
pleted at the 1st, 10th and 21st days in both phases of the trial. 

Results: Findings indicated that all of the metabolic and 
anthropometric indicators were improved in both groups un-
less WHR. The mean differences of serum fasting glucose in 
barley group and oat bread group were -32±2.7 and 6.2±9.2 
mg/dL and for serum HDL in barley group and oat bread 
group were 9.2±1.8 and 1.34±0.2 mg/dL, respectively, but the 
trend of the differences in fasting glucose and HDL were signi-
ficant between two groups (P=0.001). 

Conclusions: This study indicated that both oat and barley 
bread are effective on improvement of anthropometric and me-
tabolic indicators, the beneficial effects of oat bread was higher 
to reduce blood glucose and HDL cholesterol. 

Key words: Diabetes type 2, Oat bread, Barley bread, Dysli-
pidemia, Lipid profile

PO014
EVALUATIONS OF FRUIT QUALITY AND NITRO-
GEN, POTASSIUM, AND CALCIUM CONCENTRA-
TION OF APPLE (MALUS DOMESTICA BORKH. 
CVS. GALA AND GOLAB) GROWN WITH FIVE 
TREATMENTS OF NO3-:NH4+ RATIOS WERE 
MADE IN POT CULTURE.
S. Mohammad Sokri1, M. Babalar1, H. Lesani1, M. Asga-
ri1

1Horticulture Department, Faculty of Agriculture, 
University of Tehran, Karaj, Iran

Background and objectives: To assess the effect of NO3-
:NH4+ ratios on apple. 

Methods: Evaluations of fruit quality and nitrogen, potas-
sium, and calcium concentration of apple (Malus domestica 
Borkh. cvs. Gala and Golab) grown with five treatments of 
NO3-:NH4+ ratios were made in pot culture. The concentra-
tions of NO3-:NH4+ ratios were 2.5:0.1, 6:1, 6:0.7, 6:0.5, 6:0.3 
meq L-1. 

Results: Fruit size, percent dry matter, total dissolved so-
lids, total acidity, or juice pH was not affected by increased 
ammonium in the ratio. Firmness decreased as the proportion 
of NH4+ increased. Gala and Golab differed in some of these 
parameters. Concentrations of N and K increased as NH4+ in-
creased, whereas Ca had no trend or decreased. Generally, the 
treatment of 2.5:0.1 produced fruits with lower N but higher K 
and Ca concentrations than the other treatments. 

Conclusions: This research showed that some parameters 
such as fruit weight, length, and diameter, juice pH, and dry 
matter were not affected significantly by NH4+ concentration 
whereas composition was affected. 

Key words: Malus domestica, plant nutrition, plant com-
position 

PO015
IMPACT OF POSTPRANDIAL GLYCAEMIA ON 
HEALTH: ROLE IN BODY WEIGHT CONTROL AND 
DIABETES PREVENTION
A. Méheust, E E. Blaak1, J M. Antoine2, D. Benton3, I. 
Björck4, L. Bozetto5, M. Diamant6, L. Dye7, T. Hulshof8, 
A A. Rivellese5, S. Theis12, S S. Torekov9, S. Vinoy13, F. 
Brouns1, J J. Holst9, D J. Lamport7, M. Laville10, C L. 
Lawton7, A. Nilson7, S. Normand10

1Department of Human Biology, Maastricht Univer-
sity, Maastricht, The Netherlands 
2Danone Research Center, Palaiseau, France 
3Department of Psychology, University of Swansea, 
Wales, UK 
4Department of Food Technology, Engineering and 
Nutrition, Lund University, Sweden 
5Department of Clinical and Experimental Medici-
ne, University Federico II, Napoles, Italia 
6Department of Internal Medicine, VU University 
Medical Center, Amsterdam, The Netherlands 
7Institute of Psychological Sciences, University of 
Leeds, Leeds, UK 
8Kellogg Europe, Den Bosch, The Netherlands 
9Department of Biomedical Sciences, University of 
Copenhagen, Copenhagen, Denmark 
10Department of Medicine and Endocrinology MEA, 
Aarhus University Hospital, Aarhus, Denmark

Background and objectives: Postprandial glycaemia (PPG) 
(and related insulinemia and lipidemia) has been implicated in 
the etiology of metabolic chronic diseases. Obesity and related 
health complications lead to reduced quality of life, massive 
healthcare costs and ultimately premature death, indicating the 
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urgency for simple cost-effective strategies for prevention and 
management. 

Methods: The International Life Sciences Institute, Euro-
pean Branch assembled an Expert Group to evaluate the data 
relating PPG to chronic metabolic diseases. 

Results: Body weight control Studies suggest that the types 
of foods which elicit a lower PPG response may be useful as 
part of an overall strategy for combating obesity, and its asso-
ciated burden of chronic disease, but the evidence for a role 
of PPG per se in these effects is considerably weaker. Several 
underlying mechanisms linking PPG to satiety have been su-
ggested involving hormonal and metabolic changes. There cu-
rrently exists little data on the chronic impact of reducing PPG 
on body weight. Type 2 diabetes mellitus There is mechanistic 
evidence from animal and human studies that elevated blood 
glucose and an altered pattern of PPG, together with an eleva-
ted insulin concentration, lead to transitory deleterious meta-
bolic and hormonal state in healthy subjects. These phenome-
na are exacerbated in impaired glucose tolerant subjects. Thus, 
there exists evidence that reducing blood glucose and insulin 
responses is beneficial to prevent type 2 diabetes genesis. One 
of the principal challenges in clinical experiments is to provide 
effective low-glucose response diets to be able to draw a more 
definite conclusion on the role of PPG in diabetes prevention. 

Conclusions: It is evident that more randomised contro-
lled dietary intervention trials inducing effective low glucose 
response diets are necessary to be able to draw more definitive 
conclusions on the role of postprandial glycaemia in relation 
to health. 

Key words: Cognition, memory, attention, executive 
function, nutrition, validation 

PO016
NUTRACEUTICALS IN PREVENTION AND FIRST 
LINE ERADICATION OF HELICOBACTER PYLORI- 
FROM NATURAL MEDICINE TO SCIENTIFIC EVI-
DENCE
D S S. Bonny1, A. Aronis2

1National Nutritional Program , Abidjan Cote 
d’Ivoire 
2Institute of Biochemistry, Food Science and 
Nutrition, Faculty of Agriculture,Food and 
Environment,Hebrew University of Jerusalem, 
Rehovot, Israel

Background and objectives: Helicobacter pylori is a gram 
negative bacteria which is reported widely in humans and is 
known to be harmful. The emergences of antibiotics resistance 
makes the treatment so complicated that alternative treatments 
are still needed. Nutraceuticals appear to be a good approach of 
the treatment of H. pylori infection. The present study evalua-

tes scientific evidence for the rational use of nutraceuticals like 
probiotics, curcumin and cranberry juice in eradication of H. 
pylori and describes their mechanism of action. 

Methods: To attain these goals, articles were review dating 
from January to February 2012. Initial stage of this research 
was focused on H. pylori eradication or reduction in reported 
symptoms of infection on patients followed in cohort study or 
clinical trials or any study according to the review articles. An 
additional aim of this review was to describe mechanisms of 
action of nutraceuticals. 

Results: Nutraceuticals present an interesting alternative 
to prevent or support eradication of gastrointestinal tract in-
fection. The use of probiotics, curcumin and cranberry juice 
in some clinical trials has shown their benefit by reducing 
H.pylori infection.The mechanisms of action have shown that 
probiotic increase barrier functions and antimicrobial activity 
by direct interaction with gastrointestinal cells while curcumin 
inhibits the growth of H pylori and cranberry juice exerts an 
anti-adhesion effect on H pylori. 

Conclusions: Nutraceuticals may give a new approach to 
manage gastrointestinal tract infection but more clinical trials 
should be conducted in a larger population group in order to 
assess the eradication potential of nutraceuticals. 

Key words: nutraceuticals, probiotics, curcumin, cranberry 
juice 

PO017
THE ROLE OF BREAKFAST ENERGY IN TOTAL 
DAILY ENERGY INTAKE
M. Moabom1

1Tamale Polytechnic, Ghana

Background and objectives: The role of breakfast energy 
in total daily energy intake is a matter of debate. Acute feeding 
experiments demonstrated that high breakfast energy leads to 
greater overall intake supported by cross-sectional data of a 
free-living population. On the other hand, a large intra-indivi-
dual analysis has indicated that a high proportion of breakfast 
to overall intake is associated with lower daily energy intake. To 
evaluate these apparently contradictory results in greater detail 
both ways of analysis were applied to the same data set of die-
tary records in Tamale central Hospital (Ghana). 

Methods: On an intra-individual basis total daily energy 
intake was related to the absolute values of breakfast energy 
intake or to the ratio of breakfast to overall intake, respectively. 
Food intake of 280 obese and 100 normal weight subjects was 
analyzed who recorded over 10 (obese) or 14 (normal weight) 
consecutive days, respectively. 

Results: Increasing breakfast energy was associated with 
greater overall intake in normal weight and obese subjects. The 
increasing ratio of breakfast to total daily energy intake was 
associated with a significant reduction of overall intake on days 
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where post-breakfast energy was significantly reduced. Corre-
lation and multiple regression analysis support the concept that 
absolute breakfast calories have the strongest influence on daily 
energy intake. 

Conclusions: Reduced breakfast energy intake is associa-
ted with lower total daily intake. The influence of the ratio 
of breakfast to overall energy intake largely depends on the 
post-breakfast rather than breakfast intake pattern. Therefore, 
overweight and obese subjects should consider the reduction 
of breakfast calories as a simple option to improve their daily 
energy balance. 

Key words: breakfast, food intake, obesity, correlation
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IMPROVEMENT OF SOME METABOLIC SYNDRO-
ME PARAMETERS ON RATS AND HUMANS BY 
HYPODAHNIS ZENKERI
C. Etoundi1, D. Kuaté2, J L. Ngondi3, J. Oben3

1Department of Biochemistry,University of Douala, 
Douala, Cameroon 
2Department of Biochemistry, University of Ds-
chang, Dschang, Cameroon 
3Depatment of Biochemistry, University of Yaoundé 
I, Yaoundé, Cameroon

Background and objectives: Obesity is characterized by 
alterations in metabolism resulting in a variety of clinical com-
plications. His management must include the improvement of 
some, or all parameters of metabolic syndrome. The barks of 
Hypodaphnis zenkeri (HZ) are used as spices in Cameroon. 
We therefore proposed to study theirs effect on some metabolic 
syndrome parameters of rats and overweight or obese subjects. 

Methods: Three groups of Wistar rats were used. Groups 
1 and 2 received a High fat High sucrose (HFHS) diet for 6 
months; while group 3 received a standard diet. Simultaneously, 
group 1 received the dry powder of HZ in the diet at a propor-
tion of 10%. At the beginning and the end of the experiment, 
a glucose tolerance test have been done, body weight measu-
red each week until the end of the experiment where rats were 
sacrificed and plasma prepared for the evaluation of lipid pa-
rameters. Subsequently, a pilot study involving 30 overweight 
and obese subjects has been conducted and the two test groups 
received HZ at concentrations of 250 or 400mg, two times per 
day. Anthropometric parameters, blood lipids and blood glu-
cose measured during the experiment. 

Results: The treatment with HZ inhibited the weight gain, 
reduced the TG blood levels and the evolution of postprandial 
glycaemia on rats. In human study, we observed a significant 
(P<0, 05) decrease of body weight, body fat, and waist cir-
cumference on the entire treated group with the elevated per-
centage of variation with the 250mg treated group. Triglyceri-

des, LDL and cholesterol were also reduced with the increased 
level of HDL. 

Conclusions: We have shown that the barks of HZ can play 
a positive role in some complications linked to obesity and in-
sulin resistance. 

Key words: Hypodaphnis zenkeri, metabolic syndrome, 
obesity 

PO019
FOOD BEHAVIOR AND EATING HABITS IN SCHOOL 
CHILDREN
F. Tebbani1, H. Oulamara1, A. Agli1

1Department of nutrition, Institut of Nutrition, Food 
and Food Technologies, Constantine, Algeria

Background and objectives: Among the features of the 
contemporary food appear skipping meals, high consumption 
of sugary drinks, consumption of products ready to use and 
eating meals in front of the TV. These factors may be associated 
with the current epidemic of obesity. We aim to estimate the 
prevalence of overweight and obesity in our study population 
and to assess the nutritional status of children by studying their 
food behavior and eating habits. 

Methods: A study was conducted on a sample of 340 chil-
dren (153 girls and 187 boys) aged 6 to 12 years old, enrolled in 
the commune of Constantine in 2011. Data included anthropo-
metric measurements, dietary habits and socioeconomic sta-
tus. The IOTF criteria were used to assess overweight and obe-
sity. Statistics were performed using the software StatviewTM. 
The significance level was set at 0.05. 

Results: The overall prevalence of overweight is 21.76%. 
That of obesity is 5%. A significant association was observed 
between obesity and female gender (p = 0.007). Overweight 
and obesity are more common in families of low socio-econo-
mic level (51.35%, 52.94%) compared to the average (12.16%, 
23.53%) and the high level (33.78%, 17.65%). Most obese chil-
dren do not have breakfast compared to children of normal 
weight (23.53% vs 11.65%, p <0.0001). They are more likely 
to take their lunch twice a day (64.70% vs 59.84%, p < 0.05). 
Dinner is consumed by 97% of children at home. A percentage 
of 30.52% of normal weight children, 27.03% overweight and 
29.41% obese children eat their meals in front of the television. 
Carbonated soft drinks are taken by 15.59% of children more 
than five times a week. 

Conclusions: Our study reveals the existence of behaviors 
associated with an increased risk of overweight and obesity, in-
cluding unhealthy eating habits and low socioeconomic status. 

Key words: children, obesity, prevalence, food behavior 
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PO020
THE FUTURE OF PERSONALISED NUTRITION: IS 
PHENOTYPIC CLUSTERING THE KEY?
C O. Donovan1, M. Walsh1, M J. Gibney1, E R. Gibney1, L. 
Brennan1

1Institute of Food & Health, University College Du-
blin, Ireland

Background and objectives: Personalised nutrition can be 
defined as giving tailored advice based on an individual’s diet, 
phenotype or genetic profile. As this is an area still in its infan-
cy, it is felt that there is insufficient evidence to deliver advice 
at an individual level. A more conservative approach would be 
to give advice at a group level, often referred to as ‘targeted nu-
trition’. The objectives of this study were: to investigate whether 
cluster analysis can be used to identify groups or clusters in the 
population and to determine if this technique could be used to 
find certain groups who could be given specific/tailored dietary 
advice. 

Methods: The present work was performed on biochemical 
data obtained from 1,500 free living adults as part of the Natio-
nal Adult Nutrition Survey (NANS). K-means clustering was 
used to identify groups based on blood markers of metabolic 
health (triglycerides, total-cholesterol, direct HDL-cholesterol 
and glucose) (n=875). ANOVA with Bonferonni post hoc tests 
were performed to investigate differences between the groups, 
adjusting for age and gender.

Results: The three clusters identified were found to be sig-
nificantly different in terms of anthropometric measures such 
as body weight (p=2.22e-13) and various biochemical markers 
including NEFA (p=4.05e-07), leptin (p=0.002) and adiponec-
tin (p=1.27e-23). Cluster 3 had an ‘at risk’ metabolic profile 
with the highest levels in terms of BMI (29.26±4.67), insulin 
resistance (HOMA scores 3.71±3.99), TNF alpha (7.73±2.74) 
and the highest percentage of subjects with the metabolic syn-
drome (35.5%). 

Conclusions: Phenotypic clustering can be used to identi-
fy adverse biochemical profiles in the Irish population using 
markers of metabolic health. This method could potentially be 
used in populations to identify metabolically ‘at risk’ groups 
that could be given specific dietary advice i.e. targeted nutri-
tion. 

Key words: personalised nutrition, phenotype, clustering.
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RELATION BETWEEN DIETARY PATTERN AND IN-
FERTILITY IN MEN AND WEMON
B. Hosseini1, M. Ghavam sadri1

1Department of nutrition, Shahid Beheshti Universi-
ty of Medical Sciences, Tehran, Iran

Background and objectives: Infertility is said to be 12 
months of unsuccessful attempts to fertilization. The most 
common type of infertility is ovarian infertility for women and 
disorder in sperm motility in men. Infertility statistics is 15 % 
in the world. Studies show the effects of macronutrients, mi-
cronutrients, food groups, isoflavonoids and heavy metals in 
the prevention or the occurrence of infertility. The present stu-
dy aims to review the relationship between dietary pattern and 
infertility in men and women. 

Methods: In order to review the studies on the relationship 
between nutrition and fertility the authors searched many sites 
such as Sciencedirect.com, Pubmed and google scholar within 
the years 1978 to 2012 by some keywords such as food pattern, 
food groups, nutrient, sperm production, infertility, ovulation, 
nutritional epidemiology. A total of 90 articles were obtained. 

Results: with the review of studies, it was found that the 
women who had the lowest fertility problem followed a die-
tary pattern with plant resources, with a low glycemic load (p 
= 0.01),no animal protein (p = 0.03) and Trans fats (p=0.02). 
They also served at least 1 unit of full-fat dairy products. (p = 
0.01). Studies also show the impact of nutrients on male infer-
tility, such as selenium (p <0.001), zinc (p <0.05), vitamin C 
(p <0.001), vitamin E (p <0.001) L - carnitine (p <0.001) and 
Coenzyme Q10 (p <0.05). A dietary pattern based on soybeans 
and other isoflavonoids results in sperm concentration reduc-
tion. (p=0.02). Seafood consumption is associated with blood 
mercury levels. Infertile men and women had higher blood 
mercury concentrations. (p <0.05). 

Conclusions: Studies show that dietary patterns in terms 
of macronutrients, micro nutrients, food groups, antioxidants, 
flavonoids and heavy metals have direct effects on fertility in 
males and females. 

Key words: Dietary patterns,nutrients, infertility, ovula-
tion, sperm production 
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PO022
NUTRITIONAL QUALITY AND SAFETY OF POTEN-
TIAL COMPLEMENTARY FOOD BLENDS PRODU-
CED AT SMALL SCALE INDUSTRIES IN TANZANIA
E. Towo1, C. Mgoba1, A. Kamala1, W. Mehgji1

1Tanzania Food and Nutrition Centre, Tanzania

Background and objectives: Various complementary foods 
based on cereal/legume flour mixtures have been increasing in 
the markets, stalls and retail shops in urban areas. These pro-
ducts are processed by small scale food processors in their bac-
kyards as part of income generating activities. The availability 
of the products could be an opportunity but the challenge is 
that quality and safety of these products is not ascertained. A 
study was conducted to evaluate the nutritional quality and 
safety of cereal/legume flour blends used as complementary 
foods. 

Methods: Proximate analysis was used to establish nutri-
tional composition and spread plate technique for microbio-
logical analysis. Aflatoxin was determined qualitatively using 
Minicolumn method and rancidity by Kreis Test. 

Results: A total of 21 different complementary brands were 
documented. The nutrition quality and safety analysis showed 
that moisture content and ash were within levels as per Tan-
zania Bureau of Standards (TBS) recommendations i.e. 5.3 to 
10.3% moisture and 0.4 to 2.6% ash. Protein content ranged 
between 6.4 to 27.3% with a median value of 8.5% (mean 9.7%) 
which is below recommended levels by TBS that is 15%. Al-
most half of the samples had gone rancid and aflatoxins were 
detected in four samples. Microbiologically, only three samples 
were within the acceptable range of coliform bacteria content 
i.e. not more than 10 colon forming units per gram sample. 

Conclusions: Whereas these foods may be convenient for 
users as an opportunity, the way and conditions under which 
they are produced may be hazardous to consumers. We recom-
mend that, the producers be sensitized and educated on basic 
principles of hazard analysis critical control points and good 
manufacturing practices to ensure acceptable quality and safe 
products for their customers. Standards and guidelines for the 
preparation of complementary foods should also be in place. 

Key words: Complementary, quality, safety 

PO023
GENOME HEALTH EFFECT OF ZINC SUPPLEMENT 
IN ELDERLY AUSTRALIAN POPULATION WITH 
LOW ZIN STATUS
R. Sharif1, P. Thomas2, P. Zalewski3, M. Fenech2

1Universiti Kebangsaan, Malaysia 
2CSIRO Animal, Food and Health Sciences, Adelaide, 
Australia 
3School of Medicine, University of Adelaide, Adelai-
de, Australia

Background and objectives: An increased intake of Zinc 
(Zn) may reduce the risk of degenerative diseases but may be 
toxic if taken in excess. This study aimed to investigate whether 
taking daily supplements (20mg of Zn carnosine) can improve 
Zn status and genome stability events in an elderly South Aus-
tralian cohort with low Zn status. 

Methods: 208 volunteers were screened for low plasma Zn 
levels (≤10.5 µM) and 90 were selected and randomized into 
two groups. A 12 week placebo-controlled intervention trial 
was performed with 84 volunteers completing the study, (Pla-
cebo, n=42) and (Zn group, n=42). Fasted blood was collected 
at baseline and at the end of the 12 week intervention. 

Results: In the placebo group, plasma Zn showed a signifi-
cant drop after 12 weeks from 0.907 ± 0.099 mg/L to 0.861 ± 
0.080 mg/L. Plasma Zn was significantly increased by 5.69% in 
the Zn supplemented group after 12 weeks raising plasma zinc 
levels from 0.926 ± 0.096 mg/L to 0.972 ± 0.135 mg/L. A sig-
nificant decrease in the micronucleus frequency (24.18%) was 
observed for the Zinc supplemented cohort relative to baseline 
compared to the placebo group which also recorded a small 
increase of the micronucleus frequency with 1.77%. Comet as-
say results showed a significant effect of time and treatment 
of Zn supplementation for both tail moment and tail intensity 
(p<0.05). Telomere base damage was found to be significantly 
decreased in the Zn group (p<0.05) (Baseline: 13.82 ± 18.04, 12 
weeks: 6.89 ± 15.18 [8 oxodG/kb telomere]), but no change was 
observed between groups. 

Conclusions: Zn supplementation may prove to have a be-
neficial effect in an elderly population with low Zn levels by 
improving Zn status and lowering DNA damage events. 

Key words: zinc supplement, micronuclei, tail moment and 
tail intensity, elderly 



268 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

PO024
ZINC DEFICIENCY INCREASES TELOMERE LENG-
TH AND IS ASSOCIATED WITH INCREASED TELO-
MERE BASE DAMAGE, DNA STRAND BREAKS AND 
CHROMOSOMAL INSTABILITY
R. Sharif1, P. Thomas2, P. Zalewski3, N. O’Callaghan2, M. 
Fenech2

1Universiti Kebangsaan Malaysia 
2CSIRO Animal, Food and Health Sciences, Adelaide, 
Australia 
3School of Medicine, University of Adelaide, Adelai-
de, Australia

Background and objectives: This study aimed to investi-
gate the impact of Zinc (Zn) on telomere length and telome-
re base damage in two different human cells types namely the 
WIL2-NS lymphoblastoid cell line and the Human Oral Kera-
tinocyte cell line (HOK). 

Methods: Zn deficient medium (0 µM) was produced fo-
llowing Chelex treatment, and two Zn compounds, Zinc 
Sulphate (ZnSO4) and Zinc Carnosine (ZnC) were tested at 
concentrations of 0.0, 0.4, 4.0, 16.0 and 32.0 µM. 

Results: Telomere length and telomere base damage (both 
measured by qPCR) increased in Zn-deficient WIL2-NS and 
HOK cells (p<0.05). The relationship of telomere length and 
telomere base damage together with DNA damage biomarkers 
as measured by the comet and the cytokinesis block micronu-
cleus cytome assay, were determined using correlation analysis. 
For WIL2-NS cells, telomere length was significantly positively 
correlated (p<0.05) with telomere base damage (r= 0.474), mi-
cronuclei (r= 0.380), nucleoplasmic bridges (r= 0.444) and nu-
clear buds (r= 0.332). Telomere base damage was significantly 
positively correlated with micronuclei (r=0.409), nucleoplas-
mic bridges (r=0.692) and nuclear buds (r=0.351). For the 
HOK cells, the only significant correlation (p<0.05) observed 
involved a positive association between telomere length and 
tail moment (r= 0.607), tail intensity (r= 0.425), micronuclei 
(r= 0.420) and nucleoplasmic bridges (r= 0.301). 

Conclusions: These results suggest that Zn may play an 
important role in telomere length maintenance. Furthermore, 
these data indicate that longer telomeres induced by Zn defi-
ciency are not indicative of improved chromosomal stability 
and that other parameters, such as telomere base damage, are 
required to obtain a more reliable assessment of telomere inte-
grity and telomere functionality. 

Key words: telomere length, telomere base damage, zinc, 
chromosomal instability, DNA strand breaks 

PO025
ASSOCIATION OF PLACE, TIME OF MEAL AND 
TYPE OF MACRONUTRIENT CONSUMED WITH A 
SUCCESS FUL PROGRAM OF WEIGHT LOSS
E. Morales-Falo1, A. Esteban2, P. Fardy3, J. Rice3, M. Ga-
raulet3 
1Departamento de Química Agrícola, Universidad 
Autónoma de Madrid, Spain 
2Centros de Nutrición Garaulet, Murcia, Spain 
3Departamento de Fisiología, Universidad de Mur-
cia, Spain

Background and objectives: Current treatment of 
overweight and obesity focuses on diet, physical exercise and 
behavior modification. The purpose of this study was to eva-
luate the effect of place, time and type of diet consumed at each 
meal in subjects participating in a weight loss program based 
on Mediterranean diet, physical activity, and behavior modifi-
cation. 

Methods: The study included three hundred ninety two pa-
tients (330 female and 62 male), mean age 38.9+11.9 and mean 
IMC 31.1+5.2. that were enrolled in a weight loss program.
Subjects maintained a nutritional diary for seven days during 
the treatment. Successful weight loss (>5% of original weight) 
was evaluated in relation to place, time, and the type of diet 
consumed at breakfast, lunch, afternoon snack and dinner. 

Results: Eighty four percent of those who always ate at 
home achieved weight loss success versus eighty two percent of 
those who ate outside the home. A key finding was that weight 
loss was associated significantly with the two last meals of the 
day, afternoon snack and dinner. It was also related to the ma-
cronutrient composition of the meals. Indeed, those patients 
who achieved their weight loss had higher protein and lower 
lipids at the last two meals of the day. 

Conclusions: The effectiveness of the treatment is related to 
the place, time and composition of food of the two last meals 
of the day. 

Key words: place, time, type of food, weight loss, obesity
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PO026
TRULY NIACIN DEFICIENCY IN QUINOLINIC ACID 
PHOSPHORIBOSYLTRANSFERASE (QPRT) KNOC-
KOUT MICE
K. Shibata1, M. Terakara1, T. Fukuwatari1, M. Sano1, S. 
Fukuoka2

1The University of Shiga Prefecture, Hikone, Japan 
2Aoyama Gakuin University, Hikone, Japan

Background and objectives: Pyridine nucleotide coenzy-
mes (PNCs) are involved in over 500 enzyme reactions. PNCs 
are biosynthesized from the amino acid L-tryptophan (L-Trp), 
as well as the vitamin niacin. Hence, “true” niacin-deficient 
animals cannot be “created” using nutritional techniques. We 
wanted to establish a truly niacin-deficient model animal using 
a protocol that did not involve manipulating dietary L-Trp. 

Methods: We generated mice that are missing of the quino-
linic acid phosphoribosyltransferase (QPRT) gene. QPRT acti-
vity was not detected in qprt–/–mice. The qprt+/+, qprt+/– or 
qprt–/– mice (8 weeks old) were fed a complete diet containing 
30 mg nicotinic acid (NiA) and 2.3 g L-Trp/kg diet or an NiA-
free diet containing 2.3 g L-Trp/kg diet for 23 d. 

Results: When qprt–/–mice were fed a complete diet, food 
intake and body weight gain did not differ from those of the 
qprt+/+ and the qprt+/– mice. On the contrary, in the qprt–/– 
mice fed the NiA-free diet, food intake and body weight were 
reduced to 60% (P < 0.01) and 70% (P < 0.05) of the correspon-
ding values for the qprt–/– mice fed the complete diet at d 23, 
respectively. The nutritional levels of niacin such as blood and 
liver NAD concentrations were also lower in the qprt–/– mice 
than in the qprt+/+ and the qprt+/– mice. Urinary excretion 
of quinolinic acid was greater in the qprt–/– mice than in the 
qprt+/+ and the qprt+/– mice (P < 0.01). 

Conclusions: These data suggest that we generated truly 
niacin-deficient mice. 

Key words: mice, niacin-deficient, pellagra, quinolinate 
phosphoribosyltrasnferase, tryptophan. 
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DEVELOPMENT OF VALUE ADDED “DEHRORI” A 
TRADITIONAL CHHATTISGARHI, (INDIAN) PRO-
DUCT AND ITS IMPACT ON SCHOOL CHILDREN
A. Joglekar1, S. Verma2, B. Nair3

1Department of Nutrition, Govt. G.N.A. College, 
Bhatapara, Pt.R.S.University,Raipur, Chhattisgarh, 
India 
2Department of Nutrition, Arts and Commerce Girls 
College, Pt.R.S.University, Raipur, Chhattisgarh, 
India 
3Higher education, Vivekananda Vidyapeeth, 
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Background and objectives: Cereals and pulses are consi-
dered as major source of energy and protein all over the world. 
It is a known fact that cereals are good source of energy but 
they contain less protein than animal protein. Dehrori is one of 
the popular sweet in Chhattisgarh. It is an indigenous product 
which is nutritionally beneficial, tasty and low cost also. The 
present study was undertaken to determine the physical pro-
perties and organoleptic analysis of traditional rice based pro-
duct of Chhattisgarh with slight modifications. The traditional 
product is mainly prepared by cereal only, so the study was de-
signed for value addition of traditional product with soybean. 

Methods: The new product was prepared out of rice and soy 
flour. The rice flour was substituted by soy flour for the genera-
tion of a protein rice based traditional dish. All the ingredients 
were purchased from local market. Four types of Dehrori na-
mely, standard Dehrori , RSP1, P2 and P3 were prepared subs-
tituting 10, 20 and 25% full soy flour to rice. All the products 
were analyzed for sensory, organoleptic and proximate analy-
sis. The results were then compared with standard Dehrori. 

Results: Dehrori prepared with 20-25% soy flour qualified 
as high protein product, approximately 19.03gm and 21.89 gm 
respectively, as reflected by their protein content. The overall 
appearance and taste of the product was not affected by the soy 
flour used. The acceptability and taste of the product decrea-
sed with increasing percentage of soy flour above 25% level. 
The team of panelist had shown high acceptability for the new 
developed Dehrori with 20% soy flour substituted to the basic 
rice flour. 

Conclusions: The fortification of traditional dishes can be 
used as a way of improving nutritional status of vulnerable 
group in the society. 

Key words: traditional product, soy fortification, protein 
rich product 
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PO028
NUTRITIONAL FACTS,TRACE ELEMENTS AND 
SENSORY ACCEPTABILITY OF BOILED INCUBATED 
FERTILIZED DUCK EGG (BALUT), AN INDIGENOUS 
FOOD IN THE PHILIPPINES
N. Sanceda1, H. Tsuchiya1, T. Matsukawa2, K. Yokoya-
ma2, E. Suzuki1, K. Kubota1, M. Kasai1

1Department of Nutrition and Food Science, Ocha-
nomizu University, Tokyo, Japan 
2Department of Epidemiology and Environmental 
Health, Juntendo University School of Medicine, 
Tokyo, Japan

Background and objectives: Balut is a fertilized duck egg 
incubated for about 18 days with a developed embryo inside 
that is boiled and eaten in the shell. The high protein content is 
known as an energizer, especially, to pregnant women in Viet-
nam and students in the Philippines who eat balut for energy 
without necessarily knowing the actual nutrition facts about 
this food. Objectives This study aimed to investigate trace ele-
ments, nutritional value and chemical aspects of balut, and de-
termine the sensory acceptability of the newly developed cuisi-
ne of the egg product. 

Methods: Two ‘Balut’ recipes were introduced. Commercial 
duck eggs purchased in Japan were incubated in the university 
laboratory at 37°C, and fresh duck eggs and balut from the Phi-
lippines were used as samples. 

Results: Results of this study showed that saturated fatty 
acids decreased and EPA and DHA increased in balut. The total 
amino acid content specifically taurine significantly increased 
with the development of embryo during incubation. Moisture 
decreased and ash content conformed to the increasing values 
of Na, Mg, K, Ca, Fe, Zn, and P after incubation. Trace ele-
ments I, Mo, and Se were detected and these elements had been 
reported to be generally accepted as essential for health and 
wellbeing in higher animals. Other trace elements considered 
detrimental to health were found but concentrations were low 
and out of threat with large intake. Total cholesterol increased 
after incubation. Sensory evaluation on balut by unfamiliar pa-
nelists accepted the taste but rejected the appearance and smell. 
The new cuisine was accepted by almost all of the 50 untrained 
panelists. 

Conclusions: Balut has higher nutritional value than the 
control. This information will bolster consumer’s knowledge 
of the nutrition facts in balut and promote a widespread con-
sumption with the introduction of new cuisine. 

Key words: Balut, incubated duck egg, indigenous food, 
Philippines 
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STUDY ON ASSESSMENT OF FOOD SAFETY AND 
HYGIENE PRACTICES AMONG STREET FOOD VEN-
DORS IN DELHI, INDIA
C. Thakur1

1Public Health Foundation of India, India

Background and objectives: A study was done to assess 
food safety and hygiene practices among street food vendors 
in Delhi, India. 

Methods: Practices and hygiene status of 200 street food 
vendors were studied by questionnaire based findings and ob-
servations of vending site. Data was entered and analyzed with 
the help of statistical tools. 

Results: It was found that majority of the respondents 
(33%) were in the age group of 25+ years i.e. 25 to 34 years and 
24% were illiterate. Around 36% of the vendors were perma-
nent resident of Delhi and from rest of the respondents 55% 
were from Uttar Pradesh only. Ninety percent (90%) of the 
vendors were operating full time and 40% were earning more 
than Rs. 10,000 and above per month. None of the respondents 
were registered or licensed.Seventy percent were disposing gar-
bage in open lid bins and 16% were throwing it on the road. 
With regard to personal hygiene, only 3% of the vendors were 
using hand gloves and from rest of the respondents only 2% 
were washing hands before and after handling raw or cooked 
food. Majority of respondents (72%) had short clean nails and 
few (4%) had open wounds present. While observing for the 
environmental conditions,presence of flies/mosquitoes was 
observed in 45% of the vending sites.Sixty one percent (61%) 
of the vendors were using DDA water for drinking and 19% 
were washing utensils in open only. 

Conclusions: Food vended is of different flavor, cheap and 
tasty, which becomes popular among people easily.This study 
highlighted few points which need to be addressed for better 
hygiene status and food practices among street food vendors. 
There is need of generating awareness among street vendors 
and WHO’s five keys to safety should be incorporated. Another 
recommendation can be to implement the policies effectively 
and proper interventions. 

Key words: Food Safety, Food Vendors, Hygiene Practices, 
Nutrition, street food
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PLASMA 25-HYDROXYVITAMIN D DETERMINES 
THE ASSOCIATION OF INSULIN RECEPTOR SUBS-
TRATE 1 RS2943641 WITH TYPE 2 DIABETES AND 
INSULIN RESISTANCE
J S. Zheng1, L D. Parnell2, C E. Smith2, Y C. Lee2, Y. Ma2, D. 
Li1, K L. Tucker3, J M. Ordovás2, C Q. Lai2

1Department of Food Science and Nutrition, Zhe-
jiang University, Hangzhou, China 
2Jean Mayer USDA Human Nutrition Research Cen-
ter on Aging at Tufts University, Boston, MA, USA 
3Department of Health Sciences, Northeastern Uni-
versity, Boston, MA, USA

Background and objectives: Associations of either insu-
lin receptor substrate 1 (IRS1) genetic variants or circulating 
25-hydroxyvitamin D (25(OH)D) with type 2 diabetes are in-
consistent. Few studies have examined the interaction of IRS1 
variants with circulating 25(OH)D. This study aimed to deter-
mine whether plasma 25(OH)D modulated the association of a 
potential functional variant at IRS1 (rs2943641) with T2D risk 
and insulin resistance in the Boston Puerto Rican Health Study. 

Methods: Plasma 25(OH)D, fasting insulin, glucose and 
rs2943641 genotype were measured in 1144 Puerto Rican 
adults. T2D was defined as fasting glucose ≥7 mmol/L or ta-
king diabetes medication. Insulin resistance was estimated 
with the homeostasis model assessment of insulin resistance 
(HOMA-IR). 

Results: Higher plasma 25(OH)D was significantly associa-
ted with lower risk of T2D (P-trend=0.046), but not associated 
with HOMA-IR or insulin. A significant inverse association of 
25(OH)D with HOMA-IR (P=0.041) and insulin (P=0.043) 
was observed only in rs2943641 minor allele T homozygotes, 
and not in C allele carriers (P-interaction=0.036 for HOMA-
IR, and 0.02 for insulin). Subjects with high plasma 25(OH)
D (>17 ng/mL) had a lower risk of T2D compared to subjects 
with low 25(OH)D ≥ 17 ng/mL) only in T allele homozygotes 
(odds ratio = 0.16; 95%CI: 0.04, 0.65; P = 0.011), not in C allele 
carriers (P-interaction=0.016). 

Conclusions: Higher concentrations of plasma 25(OH)D 
are associated with lower insulin resistance, insulin and risk of 
T2D only in IRS1 variant rs2943641 minor allele T homozygo-
tes, but not in C allele carriers. Our findings warrant replica-
tion in other populations. 

Key words: IRS1; genetic variant; 25-hydroxyvitamin D; 
type 2 diabetes; interaction
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AQUEOUS GARLIC EXTRACT MITIGATE HYPER-
CHOLESTEROLEMIA AND HYPERGLYCEMIA; RAB-
BIT EXPERIMENTAL MODELLING
H A R. Suleria1, M S. Butt2, F M. Anjum2, M. Arshad1, N. 
Khalid3

1Department of Food Science, Government College 
University Faisalabad, Pakistan 
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University of Agriculture, Faisalabad, Pakistan 
3Department of Global Agriculture, The University 
of Tokyo, Japan

Background and objectives: Functional foods are gaining 
popularity worldwide owing to the consumer’s preference 
towards the consumption of natural product in dietary modi-
fications. Garlic (Allium sativum), is one of the most essential 
vegetables provides health promoting perspectives due to array 
of bioactive ingredients. These bioactive moieties especially 
sulfur containing compounds are responsible for curing va-
rious lifestyle related disorders like diabetes, hyperlipidemia 
and cancer insurgence. 

Methods: Considering the aim, garlic extraction was ca-
rried out using various solvents (aqueous ethanol, aqueous 
methanol and water) at different intervals (4, 5 and 6 hours) 
for best solvent extraction efficiency. In vitro studies were ca-
rried out to evaluate the status of antioxidant potential in the-
se extracts. For the purpose, DPPH assay, antioxidant activity, 
FRAP test and glucose diffusion were examined. Efficacy study 
was conducted using New Zeeland type Rabbits by providing 
best aqueous garlic extract for a period of 28 days. Accordin-
gly, four groups were designed using different doses of extract 
(control, 3, 6 and 9 mL/kg b.w). 

Results: Functional garlic extract containing water soluble 
active components resulted in significant reduction in total 
cholesterol and LDL level indicating their effectiveness against 
hypercholesterolemic perspectives. Maximum reduction in to-
tal cholesterol and LDL was 8.9% and 4.5% respectively in G2 
consumed garlic extract @ 6 mL/Kg b.w. Likewise, serum glu-
cose was also substantially reduced however, effect was more 
pronounced in G2 as compare to other groups. Similarly, he-
matological analyses were also improved by phytotherapy of 
functional food diets. Furthermore, serum biochemistry, pro-
tein ratios, electrolytes and non-electrolytes were within nor-
mal range revealing safety of its utilization in food products. 

Conclusions: From the present investigation, it is deduced 
that garlic preparations like aqueous extract, garlic oil, garlic 
macerates are effective against hypercholesterolemia and hy-
perglycemia therefore, proposed to cure various life threate-
ning disorders. 

Key words: Functional food, aqueous garlic extract, hyper-
cholesterolemia & hyperglycemia and rabbit modeling 
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PO032
EFFECTS OF RESVERATROL ON THE METHYLA-
TION OF LIPOGENIC ENZYME GENES IN 3T3-L1 
ADIPOCYTES
G. Alberdi1, L. Wakeling2, A. Lasa1, V M. Rodríguez1, M T. 
Macarulla1, D. Ford2, M P. Portillo1

1University of The Basque Country, Vitoria –Gasteiz, 
Spain 
2Human Nutrition Research Centre, Newcastle Uni-
versity, Newcastle, UK

Background and objectives: Epigenetic modifications, in-
duced partially by environmental factors, may have a role in 
the etiology of obesity. Methylation fluctuation of CpG-islands 
in the promoter-region is a mechanism known to silence/acti-
vate genes. Polyphenols show potential in addressing diseases 
like obesity. Resveratrol (RSV), a phytoalexin found in grapes, 
wine, nuts and berries, has been proposed as anti-obesity mole-
cule. The present study aimed to assess the effect of resveratrol 
on the methylation of genes involved in lipogenesis and to rela-
te these effects with its anti-obesity action. 

Methods: 3T3-L1 pre-adipocytes were grown in a medium 
with DMEM+10% FBS. Two days after confluence, differentia-
tion was induced (day-0). Cells were treated from day-0 either 
with ethanol (control) or 10 µM of RSV. Medium was changed 
every 2 days. On day-10, DNA was extracted and underwent 
bisulfite modification. Pyrosequencing was used to determine 
the nucleotide sequence of Acetyl-CoA-Carboxylase (ACC) 
and Fatty-acid-synthase (FASN). Kruskal-Wallis non-parame-
tric test was used for statistical analysis. 

Results: A significant increase in the methylation of 3 CpG-
sites in the ACC promoter-region was observed in resveratrol 
treated cells. Likewise, there was a clear trend towards increa-
sed DNA methylation in all the CpG-sites of FASN, being sta-
tistically significant at 3 CpG-sites. The overall methylation sta-
tus of ACC showed a significant increase; however for FASN, 
although there was a trend towards increased methylation, sta-
tistical significance was not achieved. 

Conclusions: Resveratrol induces methylation of CpG di-
nucleotides in the promoter regions of ACC and FASN, sugges-
ting gene silencing. Therefore, the anti-obesity effect of this po-
lyphenol observed in vivo may be, at least in part, achieved by 
methylation of genes involved in lipogenesis. 

Key words: Epigenetics, methylation, resveratrol, obesity, 
lipogenesis. 
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THE DIFFERENTIAL EFFECTS OF FULL-TIME AND 
PART-TIME WORK STATUS ON BREASTFEEDING
D. Dewi1

1Lecture In University of Respati Yogyakarta, Sle-
man Yogyakarta, Indonesia

Background and objectives: Return to work is associa-
ted with diminished breastfeeding. Although more mothers 
breastfeed after returning to work compared to a decade ago, 
research has not documented the variations in breastfeeding 
initiation and duration based on full-time and part-time (less 
than 35 h/week) work status. In this study, we clarify these di-
fferences. 

Methods:Cohort study, collected between 2010 and 2011, 
for over 200 mothers are used. In analyzing initiation, mother’s 
work status was categorized by the expected number of hours 
she planned to work postpartum. In the duration model, work 
status was categorized based on the actual number of hours 
worked upon mother’s return to employment after controlling 
for baby’s age when she returned to work. Covariates in logistic 
and censored regressions included demographics, maternity 
leave, parity, past breastfeeding experience, hospital experien-
ce, and social support. 

Results: Compared with expecting not to work, expecting 
to work <35 h/week was not associated with breastfeeding 
initiation while expecting to work full-time decreased breast-
feeding initiation. Compared with breastfeeding mothers who 
did not work, returning to work within 12 weeks regardless of 
work status and returning to work after 12 weeks while wor-
king more than 34 h/week were associated with significantly 
shorter breastfeeding duration. 

Conclusions: Part-time work and increased amount of 
leave taken promote breastfeeding initiation and duration. 

Key words: Full time and part time breastfeeding, work sta-
tus 
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EXPLOITING THE POTENTIAL HEALTH BENEFITS 
OF WATER YAM
F. Wireko-Manu1, I. Oduro1, W. Oto Ellis1, R. Asiedu2, B. 
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nology (KNUST), Kumasi, Ghana 
2International Institute of Tropical Agriculture (IITA), 
c/o LW Lambourn and Co., Carolyn House, 26 Din-
gwall Road, Croydon, UK

Background and objectives: Yam tubers are mainly used 
as food providing relatively cheaper calories to its consumers. 
Few yam species are grown for use as health food and for me-
dicinal purposes. The potential exist to explore yam, especially 
the underutilized and less preferred ones such as D. alata, for 
health benefits. The study aimed at investigating the total die-
tary fibre and selected mineral composition of D. alata to ascer-
tain its potential contribution to better human health. 

Methods: Twenty varieties of D. alata and one reference 
variety, D. rotundata were used. The tubers of nine months 
maturity were processed into flour. Dry matter, amylose, total 
dietary fibre and mineral contents were determined. Statistical 
analysis was done with Statistical Analysis Systems (SAS) pac-
kage (2003) and LSD test was used to test significant differen-
ces (p<0.05) between means. 

Results: Dry matter content ranged from 19.10 to 33.80% 
and amylose was from 27.90 to 32.30%.Total Dietary fibre 
(TDF) composition varied widely from 4.10 to 11.00%. In mg/
kg, mineral content of the varieties were from 10.10-17.60 for 
Zn, 10550-20100 for K, 83-131 for Na, 260-535 for Ca, and 390-
595 for Mg. The results show significant differences (P>0.05) 
among the test varieties in all the parameters determined. 

Conclusions: The test varieties had lower dry matter but 
higher total dietary fibre and amylose contents in compari-
son to the reference variety. The test varieties had appreciable 
amount of Zn, P, Ca and Mn; and higher total dietary fibre 
than what is reported for brown rice with only 2 varieties ha-
ving comparable values to whole wheat flour. The results show 
water yam has significant amounts of dietary fibre and mine-
rals which can be tapped by health conscious individuals and 
by the food industry for health benefits. . 

Key words: total dietary fibre, minerals, water yam, untap-
ped health benefits
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POKINES EXPRESSION AND SECRETION IN 3T3-
L1 MATURING ADIPOCYTES
A. Lasa Elgezua2, I. Eseberri Barace1, I. Txurruka Orte-
ga3, J. Miranda Gomez4, M. Portillo Baquedano5

1University of Basque Country, Vitoria, Spain

Background and objectives: Resveratrol is rapidly metabo-
lised in enterocytes and liver. Consecuently, glucuronide and 
sulfate metabolites are produced and high concentrations of 
them reach plasma and tissues. Although very little data exists 
concerning their biological activity, they have shown to exert 
anticarcinogenic effects. However, little is known concerning 
their effect on insulin function and glucose homeostasis. The 
aim of the present study was to determine whether resveratrol 
metabolites have any effect on the expression and secretion of 
adipokines involved in the glycaemic control in 3T3-L1 matu-
ring pre-adipocytes. 

Methods: 3T3-L1 pre-adipocytes were cultured in 
DMEM+FBS media. Two days after confluence, differentiation 
was induced. Cells were treated on day 0, 2, 4 and 6 of differen-
tiation with 25 µM trans-resveratrol or its metabolites (trans-
resveratrol-3-O-glucuronide, trans-resveratrol-4’-O-glucuro-
nide and trans-resveratrol-3-O-sulfate) and on day 8, medium 
was removed and cells were harvested. Adipokine (leptin, adi-
ponectin, visfatin and apelin) gene expression and secretion 
were analyzed by Real Time RT-PCR and ELISA respectively. 
The statistical study was performed by using Student ‘s t test. 

Results: Resveratrol reduced mRNA levels of leptin and 
increased those of adiponectin, visfatin and apelin. Trans-res-
veratrol-3-O-glucuronide and trans-resveratrol-4’-O-glucuro-
nide increased adiponectin, apelin and visfatin mRNA levels 
and reduced leptin secretion. Trans-resveratrol-3’-O-sulfate 
increased adiponectin and leptin mRNA levels and reduced 
those of apelin. 

Conclusions: The present study shows for the first time 
the regulatory effect of resveratrol metabolites on adipokine 
expression and secretion during adipocyte differentiation. Ta-
king into account that resveratrol has demonstrated to improve 
insulin sensitivity, and considering that these adipokines are 
involved in this function, it may be proposed that resveratrol 
metabolites contribute to this beneficial effect of resveratrol. 

Key words: 3T3-L1 preadipocytes, Adipokines, Glucuroni-
de metabolites, Resveratrol, Sulfate metabolites 
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PO036
LIPID PROFILE OF RATS FED WHITE GUINEA 
YAM(DIOSCOREA ROTUNDATA) DIETS
J. Lawal1, M. Agiang1, Y. Alozie2, M. Eteng1

1University of Calabar, Calabar, Nigeria 
2University of Uyo, Uyo, Nigeria

Background and objectives: White Guinea Yam(Dioscorea 
rotundata) locally known as ‘ehuru’ is commonly consumed 
in different diet forms in Ibarapa area of South-West Nigeria, 
hence it was necessary to determine their effect on lipid profile. 

Methods: The yams were freshly purchased and transpor-
ted to the department of Biochemistry laboratory of the Uni-
versity of Calabar. The diets were prepared as boiled yam (BY), 
pounded yam with soup and stew (PYSS), boiled yam and stew 
(BYS), fried yam and stew (FYS) and boiled yam with palm 
oil (BYPo), in cue with traditional. Normal rat chow served as 
the control. The soup was prepared using the tender leaves of 
Okro (Abelmoschus esculentus) known locally as ‘Ilasa’. The 
diets were fed to the rats for a period of eleven weeks until the 
female rats littered to produce the first generation. The weaned 
rats were further placed on the same diets while the parent rats 
were sacrificed, blood sample obtained and used for lipid pro-
file determination using standard methods. 

Results: The triacylglyceride (TG) levels in the female rats 
ranged from 13.01 to 81.23mg/dl and 11.24 to 85.33mg/dl in 
the male rats. High density lipoprotein cholesterol (HDL-c) le-
vels in the female rats ranged from 10.56 to 15.92mg/dl while 
the male rats recorded a range of 12.86 to 23.04mg/dl. Results 
also showed TG and HDL-c levels in PYSS were significantly 
higher (P<0.05) than in other diets and RY in both the male 
and female rats. LDL-c level was lowest in PYSS for female rats 
and FYS for male rats. The LDL-c/HDL-c ratio was lowest in 
the female rats. Conclusions: These results showed no signifi-
cant risk factors in lipid profile levels in both sexes. The results 
also suggested that the diets may not predispose to atheroge-
nesis. 

Key words: Dioscorea rotundata diets, lipid profile, Abel-
muschus esculentus and Wistar rats. 

PO037
EFFECTS OF LIVE LACTOBACILLUS PARACASEI 
ON PLASMA LIPID CONCENTRATION IN RATS FED 
AN ETHANOL-CONTAINING DIET
N. Komatsuzaki1, S. Fujiwara1, J. Shima2 
1DEpartment of Human Nutrition, Seitoku Universi-
ty, Matsudo, Japan 
2Research Division of Microbial Sciences, Kyoto 
University, Kyoto, Japan

Background and objectives: Lactobacillus paracasei NFRI 
7415 isolated from a Japanese traditional fermented fish (funa-
sushi) showed high ƒÁ-aminobutyric acid (GABA)-producing 
ability. Although we showed that Lb. paracasei NFRI 7415 was 
able to use the development of functional fermented food, this 
ability has not yet been studied in vivo for humans and animals. 
Alcoholic liver disease (ALD) has been increasing in Japan, as 
can be seen in several recent surveys. This study examined the 
protective effects of live Lactobacillus paracasei NFRI 7415 on 
alcoholic liver disease were investigated. 

Methods: Male Fischer 344 rats were fed a control diet 
(CD), an ethanol diet (ED) (35.8% of total energy from etha-
nol), or an ethanol diet containing 20% live Lb. paracasei NFRI 
7415 (107 cfu/g) (LD) for 10 weeks. 

Results: The results indicated that the live Lb. paracasei 
NFRI 7415 reduced the total cholesterol concentration of plas-
ma and liver in rats fed the LD. The level of docosahexaenoic 
acid (DHA; 22:6 n-3) in the plasma and liver of the LD group 
was higher than that in the ED group. The chronic alcohol con-
sumption decreased the level of n-3 fatty acid in the plasma and 
liver of the ED group. 

Conclusions: These results showed that the live Lb. paraca-
sei NFRI 7415 can adjust the fatty acid composition of plasma 
and liver, and that it is possible to decrease liver damage when 
chronic alcohol intake. 

Key words: Lactobacillus paracasei; Ethanol containing 
diet; Alcoholic liver disease; Plasma fatty acid; Liver fatty acid 
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PO038
EFFECTIVENESS OF HOME FORTIFICATION WITH 
MULTI-MICRONUTRIENT POWDERS IN BHUTANE-
SE REFUGEE CHILDREN: A FIVE YEAR FOLLOW-UP
O. Bilukha1, C. Wilkinson2, E. Andresen2, F. Husain1, L. 
Jacobson1

1Center for Global Health, Centers for Disease Con-
trol and Prevention, Atlanta, Georgia, USA 
2United Nations High Commissioner for Refugees, 
Geneva, Switzerland

Background and objectives: Anemia remains a significant 
public health problem in refugee settings. Efficacy of micronu-
trient powders in reducing anemia in moderately anemic chil-
dren aged 6-24 months has been demonstrated in several trials. 
Effectiveness of this intervention when scaled up and targeted 
at all children aged 6-59 months is unknown. This study was 
conducted to evaluate the effectiveness of a large-scale micro-
nutrient powder distribution program in refugee children aged 
6-59 months. 

Methods: Six representative cross-sectional surveys were 
conducted during 2007-2012: 13 months before, and 7, 14, 26, 
45 and 56 months after initiation of supplementation program. 
Data collected on children aged 6-59 months included hemog-
lobin concentration, anthropometric indicators, morbidity, 
feeding practices, and information on micronutrient distribu-
tion program. 

Results: Sample sizes of the six surveys ranged from 497 to 
569. The overall prevalence of anemia was 43.3% at baseline. It 
remained relatively stable during the first three follow-up sur-
veys, decreased to 26.1% at 45 months, and increased to 49.9% 
at 56 month post-intervention. The prevalence of moderate 
anemia decreased from 18.9% at baseline to 7.6% at 45 months, 
and increased to18.8% at 56 months. The prevalence of stun-
ting decreased significantly from 39.2% at baseline to 19.8% at 
56 months (p<0.0001). Reported coverage, use and acceptan-
ce of micronutrient supplements remained consistently high 
throughout the study. 

Conclusions: In absence of control group, changes in key 
outcomes should be interpreted with caution. Minor effect on 
hemoglobin status overall and large increase in anemia at the 
last follow-up are puzzling and require further investigation of 
underlying causes of anemia in this population. Large positive 
effect on linear growth may be a significant benefit of supple-
mentation, if confirmed by future studies. Effectiveness of 
micronutrient powders in reducing anemia in large-scale pro-
grams targeting all children aged 6-59 months requires further 
investigation. 

Key words: micronutrient powders, anemia, effectiveness

PO039
LIPID PROFILE AND PREVALENCE OF CARDIO-
VASCULAR RISK FACTORS IN A MEDITERRANEAN 
POPULATION OF WOMEN IN NUTRITION TRANSI-
TION
M. Mziwira1, M. El ayachi2, D. Lairon3, R. Belahsen4 
1Training and Research Unit On Nutrition & Food 
Sciences. Chouaib Doukkali University. School of 
Sciences, El Jadida, Morocco 
2Training and Research Unit On Nutrition & Food 
Sciences. Chouaib Doukkali University. School of 
Sciences, El Jadida, Morocco 
3INSERM, UMR476, «Nutriments Lipidiques et Pré-
vention des Maladies Métaboliques»; INRA 1260; 
Univ Aix-Marseille 1 & 2, Faculté de Médecine, 
IPHM-IFR 125, Marseille, F-13385 France. 
4Training and Research Unit On Nutrition & Food 
Sciences. Chouaib Doukkali University. School of 
Sciences, El Jadida, Morocco

Background and objectives: To study the lipid and apoli-
poprotein profile, and the adherence to Mediterranean dietary 
(MD) pattern in urban adult Moroccan women at procreating 
age, living in an agricultural Mediterranean province; El Jadida. 

Methods: A random sample (n=213) of Moroccan women 
(18-55 years old) was interviewed. Plasma cholesterol (TC), 
triglycerides (TG), high-density lipoprotein cholesterol (HDL-
C) and low-density lipoprotein cholesterol (LDL-C) concentra-
tion were determined. Plasma apolipoproteins AI, B, E, apoB48, 
ApoCIII and the triglyceride-rich lipoprotein (TRL-TG) frac-
tion (VLDL and chylomicrons and their remnants) were also 
measured. The Metabolic Syndrome (MS) prevalence was de-
termined by the ATPIII criteria. Adherence to the Mediterra-
nean diet (MD) was defined according to a score constructed 
considering the consumption of known MD components. 

Results: The women studied showed elevated TC, TG and 
LDL-C levels among 10%, 12.7% and 19.4% respectively; low 
HDL-C levels in 45%. Obesity and hypertension were highly 
prevalent among 23.9% and 35.8% respectively. TRL-TG le-
vel higher than 0,8 mmol/l was found in 13.4%. Plasma TG 
concentration was closely correlated with plasma TRL-TG 
(R=0.86, P=0.0001), apo B (R=0.50, P=0.0001) and apo CIII 
(R=0.52, P=0.0001) concentration and moderately correlated 
with levels of HDL-C (R=0.3, P=0.0001) and BMI (R=0.4, 
P=0.0001). Obesity, BP, TRL-C, TRL-TG, TG, apo B, and apo 
CIII increased with age. The overall prevalence of MS was 
20.9%. The mean adherence to MD was 62.84 %. Some com-
ponents of the MD such as Cereals and mono-unsaturated to 
saturated fatty acids showed a protective effect on MS. 

Conclusions: The results show a high prevalence of meta-
bolic syndrome associated with altered lipid profiles in this po-
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pulation. This can be explained by the nutrition transition and 
its influence certainly on food habits and adherence to the MD. 

Key words: Lipid profile, metabolic syndrome, Mediterra-
nean diet, cardiovascular risk, Morocco 

PO040
heavy metal Exposure Assessment in Ko-
rean adults
K. Sungok1, K. Sunghee2

1Kyung Hee University, Seoul, Korea 
2Hanyang University, Seoul, Korea

Background and objectives: Global interest in the adverse 
health effects of heavy metal have focused on dietary exposure 
as the principal source of heavy metal exposure to the general 
populations. Heavy metal not only the long-term, but also the 
short-term intake may be important, depending on the health 
effects considered. 

Methods: We studied populations of Korean adults(n=2,101) 
> 19 years old who were registered for the Korean Research 
Project on the Integrated Exposure Assessment to Hazardous 
Materials for Food safety (KRIEFS), 2010-2011. The two non-
consecutive 24-hour dietary recalls and Food Frequency Ques-
tionnaire (FFQ) were used to calculated dietary intakes of lead, 
cadmium, mercury. 

Results: Lead intakes were 0.12 μ/kg b.w./day for 24 h-recall 
and 0.16 μ/kg b.w./day for FFQ. Cadmium intakes were 0.21 μ/
kg b.w./day for 24 h-recall and 0.18 μ/kg b.w./day for FFQ. Mer-
cury intakes were 0.07 μ/kg b.w./day for 24 h-recall and 0.10 μ/
kg b.w./day for FFQ. The food groups that contributed to the 
major part of heavy metal exposure were vegetables (25.5%) 
for lead, cereals (40.1%) for cadmium, and 37.4% fishes & she-
llfishes for mercury. 14% of PTWI of FFQ, 24hr-recall 10% for 
mercury 21% for FFQ, 18% for 24 h-recall for cadmium. 4.5% 
for FFQ, 3.4% for 24hr-recall for lead. 

Conclusions: The average lead, cadmium, and mercury 
dietary intakes for Korean adults are considered safe. However, 
the high level of dietary heavy metal intakes of adults deserves 
our attention. These data may be thus used to establish safety 
standards for fish and shellfish consumption.

Key words: heavy metals, food safety, mercury, lead, cad-
mium

PO041
DIOXINS AND DIOXIN-LIKE PCBS LEVELS IN FOOD 
AND ANIMAL FEED IN KUWAITI MARKET
B. Dashti1, M. Wadi, A. Hussain
1Kuwait Institute For Scientific Research, Safat, 
Kuwait

Background and objectives: Dioxins and dioxin-like PCBs 
are highly toxic environmental pollutants. They are considered 
as a class 1 carcinogen by the world health organization and 
can cause many serious health problems to human. Dioxins are 
produced as byproducts of burning chlorine-based chemicals 
with hydrocarbons in some industrial processes. Human ex-
posure to dioxin is mainly from diet in Kuwait over 90% of the 
foodstuffs are being imported from different countries where 
control measures vary. Therefore it becomes of utmost impor-
tance to test foodstuffs that are being marketed in Kuwait for 
the presence of these contaminants. The objective of the study 
was to determine the levels of dioxins and dioxin-like PCBs in 
animal feed and foodstuffs that are consumed in Kuwait. 

Methods: A total of 317 meat, chicken, milk, egg and ani-
mal feed samples of local and imported origin were purchased 
from Kuwait market. Samples were prepared and analyzed by 
DR CALUX bioassay (Dioxin Responsive- Chemically Activa-
ted Luciferase Expression) as well as by a high resolution gas 
chromatography-high resolution mass spectrometry (HRGC-
HRMS) for total PCDD/PCDF/dl-PCB-TEQ (polychlorinated 
dibenzo-p-dioxin, polychlorinated dibenzofuran, dioxin-like 
polychlorinated biphenyl toxic equivalent. 

Results: Results showed out of the 317 samples, 12 sam-
ples were selected for confirmation by HRGC-HRMS. Out of 
12 samples analyzed by HRGC-HRMS, only two beef samples 
were positive. 

Conclusions: This study provided the first database on dio-
xin and dioxin-like PCB levels in feed and foodstuffs in the Sta-
te of Kuwait. Expansion on these data is essential at this stage to 
further conduct a total diet study for the assessment of dioxins 
and dioxin-like PCBs intake by the population for health risk 
assessment. 

Key words: Dioxin, DR CALUX, Kuwait
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PO042
ASSOCIATION GLN223ARG POLYMORPHISM OF 
GENE LEPR, LEVELS OF LEPTINA AND NOURIS-
HING HABITS IN MEXICAN ADOLESCENTS WITH 
MORBID OBESITY
C. Beltrán1, M. López1, M. Pita1, M. Valderrama2, M. Na-
varro1

1Behavioral Feeding and Nutrition Research 
Center,Universidad de Guadalajara- CUSUR, CD. 
Guzmán, Jalisco, México 
2Departamento de Salud Publica, Universidad de 
Guadalajara- CUCBA, Guadalajara, Jalisco, México

Background and objectives: Mexico occupies the second 
world-wide place of morbid obese people (10- 12 million). 
Factors that predispose the development of MO are: genetic, 
environmental, physiological, psycho-social and behavioral 
(nourishing habits. Objective: Associate Gln223Arg polymor-
phism of gene LEPR, levels of leptina and nourishing habits 
with the presence of morbid obesity in adolescents of the south 
of Jalisco (México). 

Methods: In 41 adolescents (18 normal weight and 23 mor-
bid obesity) of 12 to 19 years of age, both sexes which were 
measured size and weight with tanita scale and stadimeter to 
determine IMC. Morbid obesity was determined by tables of 
the WHO and was established with a standard deviation >3. 
The Gln223Arg polymorphism will be identified by PCR and 
leptina levels by ELISA. Nourishing habits was evaluated by the 
questionnaire the Adolescent Food Habits Checklist. The sta-
tistical analysis was performed to compare mean scores obtai-
ned from the questionnaire when we compare morbid obesity 
vs normal weight adolescents with p=0.03 and a significance 
of 95%. 

Results: Gene and allelic frequencies were not statistically 
significant when compared to normal weight adolescents with 
obesity morbidity with p = 0.011 and p = 0.279 respectively. 
Leptin levels and nourishing habits were associated with mor-
bid obesity. 

Conclusions: Dietary habits and leptin levels in adolescents 
are important factor that predisposes the development of obe-
sity in adolescents. the presence of the polymorphism are not 
associated with morbid obesity in these subjects. 

Key words: Leptin, Nourishing habits and morbid obesity. 

PO043
THE IMPACT OF THE FIVE YEAR NUTRITION PRO-
JECT IN SELENGE PROVINCE OF MONGOLIA
B. Khurlee1, H. Haisma1

1Asian Development Bank, Ulaanbaatr, Mongolia 
2Rosalind Franklin Fellow, Dept of 
Demography,Population Research Centre, Universi-
ty of Groningen, The Netherland
Background and objectives: Thesis is based on the result 

of a study of the impact of World Vision Mongolia’s five year 
Nutrition Project which was implemented in the poor nomadic 
area, Selenge province of Mongolia. The general objective of 
this thesis is to analyse the child nutritional status in Selenge 
province since the project implementation and assess whether 
the changes in child nutritional outcomes were associated with 
the nutrition project interventions. 

Methods: In collaboration with Nutrition Research Centre 
the nutrition project assessment was done pre and post inter-
vention design with the comparison of indicators from the ba-
seline and the evaluation. Within the scope of this thesis all 
data collected during the surveys will be analysed. A literature 
review of studies on main interventions will be done in order to 
look at impacts of those interventions in developing countries. 

Results: The implementation of the Nutrition Project con-
tributed to the improvement of the child nutritional impact 
and nutritional status of children under five and mothers des-
pite their poor socio-economic condition. The Nutrition Pro-
ject reached its goal of elimination of severe PEMand 50% of 
reduction of moderate PEM among children under five. The 
mean prevalence of stunting decreased from 16.4% to 6.4%. 
Underweight and wasting declined from 5.1% to 1.8% and 
from 2.2% to 0.6% respectively. Project was unable to achieve 
its target to reduce anaemia by 30% but did achieve its target to 
reduce 30% of the prevalence of rickets. 

Conclusions: The implementation of the WVM Nutrition 
project was associated with improved child macronutrient nu-
tritional status but not with micronutrient nutritional status in 
the nomadic soums of Selenge province. In terms of the supple-
mentation, the project almost achieved its target coverage 80%. 
Recommendation Define the project specific target group as 
children under two years. 

Key words: Mongolia, malnutrition, maternal-child nutri-
tion, micronutrients deficiency 
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PO044
EFFECT OF DIFFERENT CONCENTRATIONS OF VI-
TAMIN A ON THE CHICK BROILER EMBRYO DEVE-
LOPMENT
A. Hussein1, Z. mazaid1

1University of Basrah, Irak

Background and objectives: Vitamin A used in this study 
as the purest form of vitamin A palmtate , it solved in sterilized 
corn oil before incubation, Four concentrations of vitamin A 
were taken , one was lower than LD50 (3500 I.U) , LD50 con-
centration (4200 I.U), and tow higher than LD50 (6000,6800 
I.U). These concentrations were injected directly before the in-
cubation. The acute toxicity of vitamin A was carried out by in-
jection the vitamin in the air space of fertilized eggs , the LD50 
was 4200 I.U. According to this test . 

Methods: Used in these study eggs of chick broiler Gallus 
domesticus ,the number of eggs is 360 , the eggs transferred to 
an incubator , incubated at 38C for 21 days. The morphological 
abnormalities were studied in different ages (3,5,7,9,11,13 and 
21 days respectively). From the incubation . 

Results: The concentration (3500 I.U) shows lower embryo’s 
death (41.67%) while the highest death ratio (69.57%) was in 
a concentration (6800I.U), the other concentration shows 
different death ratio between these two ratios. The different 
concentration of vitamin A show clear side effects on embr-
yos weight and length , the effect increased with the increase 
of concentration in all ages. The morphological examination 
of embryos in different ages shows many deformations in the 
eyes, head , brain, beak, heart , limbs, thorax and abdomen as 
omphalocele. They also show deformation in head and brain 
like Anencephaly, Exencephaly and undifferentiated brain seen 
in earlier stages of growth (three days of incubation ), deforma-
tion in the upper beak and eyes (Anophthalmia, Microphthal-
mia, different eyes size or prominent small eye and other big 
eye, deformation in limbs similar that in the length of front 
and hind limbs, crooked hind limbs with immotile embryo, 
crooked fingers, short tail, in addition to deformation in heart 
which appear short and un prominent in the early stages while 
in the late stage of growth, the deformation appear abnormal 
and outside the thorax cavity. Also, new swelling organ found 
in the embryo after hatch in a concentration of 6800 I.U. 

Conclusions: Vitamin A has a significant impact on chick 
broiler embryo development.

Key words: Incubation, Abnormalities, Omphalocele, de-
formation 

PO045
BIOCHEMICAL MARKERS AND BONE MINERAL 
DENSITY IN CHILDREN WITH PHENYLKETONURIA
H. Koura1, N. Ismail1, S. Zaki2, E. Salama1, D. El- Lebedy3, 
L. Effat4

1Department of pediatrics, National Research Cen-
tre, Cairo, Egypt 
2Department of Anatomy, Faculty of Medicine, Cai-
ro University, Egypt 
3Department of Clinical Pathology, National Re-
search Centre, Cairo, Egypt 
4Department of Molecular Genetics, National Re-
search Centre, Egypt

Background and objectives: Most Phenylketonuria (PKU) 
patients develop bone turnover impairment and low bone mi-
neral density (BMD). Measurements of BMD reflect only bone 
mineral status but not the dynamics of bone turnover. Bone 
markers are noninvasive tools to assess bone formation and re-
sorption processes. This study was to assess bone markers in 
PKU children in order to select a screening marker to be com-
bined with BMD for appropriate follow up. 

Methods: 33 classic PKU children were studied (mean age 
8.4±4.6 yrs), and 30 age- and sex-matched children served as 
controls. Dual energy X-ray absorptiometry (DXA) was used 
to measure the Z score for total bone mineral content (TBMC), 
bone mineral density of femur neck (BMD-FN), and BMD of 
lumbar vertebrae (BMD-L). Total alkaline phosphatase (ALP), 
osteocalcin (OC) and Carboxy-terminal propeptide of type I 
collagen (CICP) as bone formation markers; osteoprotege-
rin (OPG) and receptor activator of nuclear factor êâ ligand 
(RANKL) as markers of osteoclast activity; as well as Deo-
xypyridinoline (DPD) as a bone collagen breakdown marker 
were assayed. 

Results: PKU children showed significantly decreased 
TBMC (P=0.000), BMD-FN (P= 0.000), BMD-L (P=0.01), OC 
(P =0.000), ALP (P=0.005) and DPD (P= 0.000). As regards 
OP and CICP, no significant differences were found between 
PKU patients and controls. Interestingly, ALP showed a high 
significant negative correlation with TBMC on one hand and 
BMD-L on the other hand. No other significant correlations 
were observed. 

Conclusions: ALP provides a good indicator of bone for-
mation in PKU patients and can be used as a screening and/or 
follow-up marker in these patients. Detection of low ALP levels 
could be followed by BMD measurements and other specific 
markers to verify the dynamics of bone turnover. This will re-
duce the exposure risk hazards of DXA, and limit its use to the 
highly suspected cases. 

Key words: Phenylketonuria, bone markers. 
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PO046
THE PROTECTIVE EFFECT OF SESAME OIL 
AGAINST NONALCOHOLIC STEATOHEPATITIS IN-
DUCED HEPATIC FIBROSIS IN MICE
S. Chien1, P. Chang2, D. Hsu2, S. Periasamy2, M. Liu2 
1Department of Food and Beverage Services, Tai-
nan University of Technology, Tainan, Taiwan 
2Department of Environmental and Occupational 
Health, National Cheng Kung University, College of 
Medicine, Tainan, Taiwan

Background and objectives: Nonalcoholic steatohepatitis 
(NASH) is a chronic liver disease. In Western countries and 
Taiwan, the prevalence of NASH is 3-15%. Steatosis, oxidati-
ve stress, and inflammation are major risk factors in NASH by 
which may lead to fibrosis, cirrhosis, and hepatic carcinoma. 
Sesame oil is a potent functional food with anti-steatosis, anti-
oxidation, and anti-inflammation against various diseases. The 
protective effect of sesame oil against NASH induced hepa-
tic fibrosis was unclear. We examined the effect of sesame oil 
against NASH-induced hepatic fibrosis in mice. 

Methods: Mice were fed with methionine and choline de-
ficient (MCD) diet for 21 days to induce NASH and for 28 and 
35 days to induce different grades of hepatic fibrosis. Seven do-
ses of sesame oil (1, 2, or 4 ml/kg/day) were given orally from 
22nd to 28th and 29th to 35th, respectively. Those mice were 
killed at 29th and 36th days and serum and tissue were collec-
ted to examine the effect of sesame oil on NASH-induced he-
patic fibrosis. 

Results: Sesame oil decreased malonaldehyde, tumor ne-
crosis factor-£\, leptin, transforming growth factor-£], meta-
lloproteinase-2, metalloproteinase-9, but it increased tissue 
inhibitor of metalloproteinase-1 and peroxisome proliferator 
activated receptors-£^. Sesame oil given from 22nd to 28th 
days prevented NASH-induced hepatic fibrosis. In addition, 
sesame oil given from 29th to 35th days inhibited the progres-
sion of NASH-induced hepatic fibrosis. 

Conclusions: Sesame oil protected against NASH-induced 
hepatic fibrosis in mice. 

Key words: NASH, steatosis, oxidative stress, inflammation, 
hepatic fibrosis 

PO047
ANALYSIS OF MICRO NUTRIENT SUBSTANCE 
(IRON, FOLIC ACID AND ZINC) IN PREGNANT WO-
MEN ANEMIA IN BONTONOMPO AND SOUTH 
BONTONOMPO GOWA REGENCY SOUTH SU-
LAWESI INDONESIA 2012
M. Syah1, A. Thaha1, C. Citrakesumasari1, A. Otoluwa1 
1Departemen of Nutrition Public Health Faculty 
Hasanuddin University, Makassar, Indonesia

Background and objectives: Micro nutrients that may in-
teract with the iron in hemoglobin synthesis function in pretty 
much the two of them are folic acid and zinc. So far it is known 
that iron deficiency is not the only cause of the anemia. For it is 
necessary a study that analyzes the status and role of substance 
micro nutrient especially iron, folic acid and zinc in pregnant 
women anemia. That objective is to determine the status of mi-
cronutrients (iron, folic acid and zinc) in maternal anemia. 

Methods: This study is an observational study with cross-
sectional. The sample in this research were 69 pregnant wo-
men. Carried out for 2 months, from September to October 
2012. This study will analyze the status of micronutrients on 
the incidence of first trimester maternal anemia by using SPSS 
18.0. 

Results: The results obtained are characteristic of 33.3% of 
respondents have a lifespan of 25-30 years, 27.5% graduated 
levels SD / MI and SMP / MI, and 78.3% are housewives (IRT). 
There are 39.1% of pregnant women trimester I are anemia. 
The results for respondents who have low ferritin <12 mcg/ml 
are 100% anemia, for respondents with folic acid levels <6.7 ng 
/ ml are 50% for respondents with anemia and zinc levels <65 
mg / l are 39.1 % anemia. Ferritin levels had a significant asso-
ciation with the incidence of anemia with p = 0.027 (p <0.05). 
As for the levels of folic acid and zinc did not have a significant 
association. 

Conclusions: The conclusions obtained there is a signifi-
cant association between levels of ferritin in this case is the iron 
status with hemoglobin levels (anemia) in pregnant women 
first trimester in Gowa regency. 

Key words: Iron, Folic, Zinc, Anemia, Pregnant 
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PO048
UNHEALTHY DIETARY HABITS IN ADOLESCENTS 
MIGHT INFLUENCE THE CELLULAR METABOLISM 
THROUGH AN EFFECT ON MEMBRANE STRUCTU-
RAL PROPERTIES
F. Barceló1, M. Aguilar-Cordero2, E. Gonzalez-Jimenez2, 
A. Sureda3, J. Perona4 
1Clinical and Translational Research Group, Universi-
ty of The Balearic Islands, Palma of Mallorca, Spain 
2Departamento de Enfermería. Facultad de Cien-
cias de la Salud. Universidad de Granada, Granada, 
Spain 
3Research Group on Community Nutrition and 
Oxidative Stress, University of the Balearic Islands, 
Palma of Mallorca, Spain. 
4Instituto de la Grasa, Consejo Superior de Investi-
gaciones Científicas (IG-CSIC), Sevilla, Spain

Background and objectives: There is an increasing trend of 
overweight and obese adolescents in the developed countries. 
Due to the importance of the problem, there has been increa-
sing research on the relationship between adolescence lifestyle 
and obesity. If the diet can induce changes in the lipid profile 
of cell membranes [Barceló et al. Hypertension 54 (2009) 1143-
1150], then dietary habits in obese adolescents can affect the 
structural membrane properties and may influence membrane 
protein functions that take part in relevant physiological acti-
vities. In this context, we set out a pilot study to compare the 
structural properties of erythrocyte membranes of obese and 
normal-weight adolescent subjects, assuming that the erythro-
cyte membrane lipid profile could be a dietary biomarker. 

Methods: The study was conducted in a group of 12 obe-
se and 12 normal-weight adolescent subjects. By conventional 
methods, we analysed the lipid profile, lipid peroxidation and 
acetylcholinesterase enzyme (AChE) activity. The structural 
properties of reconstituted erythrocyte membranes were cha-
racterized by X-ray diffraction. 

Results: Comparatively, obese adolescents showed a lipid 
profile differentiated by a higher cholesterol/phospholipid ra-
tio, an increase in SFA and a decrease in MUFA and n-6 PUFA 
fatty acids and lower AChE activity. Differences in the lipid 
content were associated with changes in the structural proper-
ties of reconstituted membranes and the membrane oxidative 
damage. 

Conclusions: Our data indicate that the consequences of 
unhealthy dietary habits are reflected in the erythrocyte mem-
brane properties and may influence the activity of membrane 
associated proteins and membrane functions. They also suggest 
that such interrelations may have implications in the develop-
ment of diseases associated with the obesity in adolescents. 

Key words: Erythrocyte membrane structure; obesity; ado-
lescent subjects 

PO049
LYCOPENE IN NATURE OR CAPSULES FOR SYSTE-
MIC PHOTPROTECTION AGAINST ULTRAVIOLET 
B: A RANDOMIZED AND COMPARATIVE STUDY
L. Sokoloski1, M. Borges1, E. Bagatin1 
1Department of Dermatology, Federal University of 
Sao Paulo, Brasil

Background and objectives: carotenoids are endogenous 
antioxidant agents. Lycopene, the most powerful carotenoid, 
reduces the immediate erythema after exposure to ultraviolet 
B (UVB) radiation. The objective was to evaluate and compare 
the photoprotective effect of synthetic (capsules) or in nature 
(tomato paste) lycopene. 

Methods: interventional, randomized, comparative 
10-weeks study, including 21 subjects, divided in two groups: 
11 for capsule, 10 for tomato pasta intake. Blood samples were 
collected for serum lycopene dosage by high performance li-
quid chromatography (HPLC). Colorimetry (Chromatometer 
CR400 Konica Minolta Sensing Inc. Japan) was used to mea-
sure minimal erythematous dose (MED) 24 hours after UVB 
irradiation (Ultraviolet Solar Simulator Model Solar Light Co. 
Inc. USA) and variation of color a (maximum erythema 24 
hours after skin irradiation compared to normal skin). Evalua-
tions were made at baseline and after 4, 8, 10 weeks. Data were 
analysed by ANOVA with repeated measures. 

Results: three subjects dropped out after 4 weeks. Serum 
lycopene demonstrated great variability with no possibility of 
statistical analysis; for subjects taking capsules it ranged from 
0.15 µmol/L to 0.55 µmol/L at baseline and, after 10 weeks, 
from 0.2 µmol/L to 0.73 µmol/L; for those receiving toma-
to pasta it ranged from 0.2 µmol/L to 0.5 µmol/L at baseline 
and, after 10 weeks, from 0.25 µmol/L to 0.42 µmol/L. No vi-
sual change for MED was observed in all evaluations, for both 
groups. Chromatometer measures showed no difference in the 
mean MED at baseline between groups, but variation of color 
a from baseline to 10 weeks was observed [marginally signifi-
cant (p=0.054)]. Therefore, reduction in delta a occurred, with 
a tendency to be greater for capsule [marginally significant 
(p=0.066)]. 

Conclusions: Lycopene regular intake, in capsule or in na-
ture, has demonstrated some positive effect for systemic photo-
protection that indicates the advantage of promoting its regular 
intake. 

Key words: carotenoids, lycopene, photoprotection 
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PO050
EFFECT OF DIETARY FORAGE SOURCE ON EGYP-
TIAN LACTATING BUFFALOES PERFORMANCE
M. Adel1 
1Animal production Department, Agriculture Facul-
ty, Cairo University, Egypt

Background and objectives: green forage represent very 
important part in lactating animal rations, so this study was 
conducted to determine the effect of dietary forage sources 
(berseem or/and corn silage) on digestibility, blood metaboli-
tes, milk performance of lactating buffalo. 

Methods: Buffaloes (on average 580 kg LW± 25 kg weight 
and 10 kg milk per d) in 3x3 Latin square design with 4 replica-
tions (n = 12) after 8 weeks of calving. Each group of buffaloes 
was fed one of the three diets with different source of forage: 
berseem as control group (B), berseem plus corn silage (BCS), 
or corn silage (CS). Animals were fed forage and concentrate 
feed mixture (CFM) in the 1:1 ratio. The experiment was con-
ducted over three independent 30-day periods with the last 7 
days used for data collection. Nutrients digestibility were deter-
mined by (AIA) technique. Blood samples were collected from 
all the buffaloes at the end of tested period of each ration. 

Results: The lowest digestibility of DM, CP and cellulose 
(P<0.05) with corn silage ration compared with the other ra-
tions (66.84%, 69.49% and 62.76%, respectively for all diets).
Crude fiber digestibility showed significant increase when B 
ration was fed (69.60%), compared to CS (67.64%) and BCS 
(62.00%) diets. TDN of rations were; 62.27, 63.33, 64.55 % for 
B, BCS and CS diets respectively with insignificant differences. 
Milk yield and SNF appeared insignificant effect of tested fo-
rage, however milk fat and protein content was significantly 
lower in CS ration, compared with the other treatments. TS 
of milk were lower with B and CS rations comparing to BCS 
ration. 

Conclusions: Buffaloes receiving B or corn BCS forage 
diets had improved digestibility of nutrients that reflected on 
milk composition especially fat and protein content. 

Key words: berseem, silage, buffaloes. 

PO051
HAEMOGLOBIN, SERUM FERRITIN AND C - REAC-
TIVE PROTEIN LEVELS AMONG WOMEN IN PERI-
URBAN SETTLEMENTS IN GHANA
I. Agbemafle1, M. Steiner-Asiedu1, F Saali1, J. Setorglo2, 
D. Nakimbugwe3, J. Chen4, R. Philips4 
1Department of Nutrition and Food Science, Univer-
sity of Ghana, Legon-Ghana 
2Department of Medical Biochemistry, University of 
Cape Coast, Cape Coast 
3Department of Food Technology and Nutrition, 
University of Makerere, Uganda 
4Department of Food Science, University of Geor-
gia, Griffin, USA

Background and objectives: Micronutrient under-nutri-
tion of women in developing countries is a public health con-
cern. To date only a few studies have focused on the interaction 
between infection and indicators of nutritional anaemia. This 
study assessed the prevalence of iron deficiency (ID) and iron 
deficiency anaemia (IDA) among women of reproductive age 
(WRA) in peri-urban settlements in Ghana. 

Methods: We studied at baseline; inflammation, ID and 
IDA among 134 women enrolled in a peanut-based clinical 
trial. Whole blood was used to measure haemoglobin concen-
tration using haematology automated analyzer. Serum ferritin 
was measured by an automated immune assay. C-reactive pro-
tein (CRP) was determined using an enhanced turbidimetric 
immunoassay technique. Associations with CRP were deter-
mined by stratifying ferritin and haemoglobin concentration 
across categories of CRP. 

Results: The mean age of the women was 28.93 ± 8.24years. 
Mean haemoglobin and serum ferritin concentrations were 
12.09 ± 1.79g/dL and 175.18 ± 66.06µg/L respectively whiles 
positive CRP values ranged from 12.0mg/L to 48.0mg/L. Mild, 
moderate and severe anaemia due to iron deficiency were pre-
sent in 35.8%, 6.7% and 1.5%, of women respectively. Serum 
ferritin was within normal range for 39.8% of the women whi-
les 60.2% were at severe risk of iron overload. CRP was positive 
for 17.8% of the women, an indication of inflammation. CRP 
was poorly associated with ferritin and haemoglobin concen-
trations (r=0.03 and r=0.12 respectively; P>0.05) 

Conclusions: Anaemia due to iron deficiency and iron 
overload co-exist as a public health problem among women in 
peri-urban settlements in Ghana. Inflammation does not ap-
pear to affect ferritin and iron deficiency anaemia. 

Key words: Women, anaemia, inflammation Acknowled-
gement: Funding was provided by the Collaborative Research 
Support Programme (CRSP) Peanut, University of Georgia, 
Athens, USA. 
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PO052
HIGH SENSITIVITY C-REACTIVE PROTEIN AND 
TOTAL ANTIOXIDANT STATUS IN PATIENTS WITH 
CHRONIC KIDNEY DISEASE, DIABETES AND HY-
PERTENSION
H. Oboh1, S. Idogun2, A. Ukwuowo1, J. Omole1, E. 
Unigbe3 

1Department of Medical Biochemistry, University of 
Benin, Benin City,Edo state, Nigeria 
2Department of Chemical Pathology, University of 
Benin, Benin City,Edo state, Nigeria 
3Department of Internal Medicine, University of 
Benin, Benin City,Edo state, Nigeria

Background and objectives: Low grade systemic inflam-
mation and total antioxidant status can be assessed by the levels 
of high sensitivity C-reactive protein (hs-CRP) and Total anti-
oxidant capacity (TAC). The study was carried out to evaluate 
the levels of hs-CRP and antioxidant status in chronic kidney 
disease, diabetic and hypertensive subjects in the presence of 
traditional risk factors. The relationship between total antio-
xidant capacity, C-reactive protein and other risk factors like 
blood pressure and Anthropometric measurements were also 
evaluated. 

Methods: A total of 180 patients (90 control, 90 test(45 ma-
les ; 45 females respectively) aged 18-76years old, diagnosed 
as having chronic kidney disease, Diabetes and hypertension, 
but clinically stable were recruited from University of Benin 
Teaching Hospital. The controls were apparently healthy in-
dividuals. Anthropometric measurements were carried out 
(weight and height to calculate the Body mass index (BMI). 
Serum samples were collected for hs- CRP and TAC assays. 

Results: BMI increased significantly (P<0.05) in hyperten-
sive and Diabetic patients but no change was observed in CKD. 
Blood pressure was increased in CKD subjects. The Diabetic 
subjects had normal Blood Pressure values while it was uncon-
trolled in the hypertensive. The results revealed that hs-CRP 
levels were significantly increased (P<0.05) while TAC levels 
were decreased in all the subjects recruited for the study. The 
CKD subjects showed no correlation (P>0.05) between CRP, 
BMI and TAC. However, in hypertensive and Diabetic patients, 
CRP and TAC correlated positively with BMI and blood pres-
sure. TAC correlated negatively with CRP. 

Conclusions: Low grade systemic inflammation as measu-
red by hs-CRP and TAC was increased in the chronic kidney 
disease, diabetes and hypertension subjects. CRP correlated 
positively with BMI in hypertensive and diabetic patients. 

Key words: High sensitivity CRP, Total antioxidant capaci-
ty, chronic kidney disease, Diabetes, hypertension 

PO053
NUTRIENT COMPOSITION AND DENSITY OF 
FOUR COMMONLY USED LOCALLY FORMULATED 
COMPLEMENTARY FOODS IN AKWA IBOM STATE, 
NIGERIA
O. Adepoju1, A. Etukumoh1 
1Department of Human Nutrition, Faculty of Public 
Health, College of Medicine, University of Ibadan, 
Ibadan, Nigeria

Background and objectives: Childhood malnutrition in 
form of protein-energy malnutrition and micronutrient defi-
ciencies is still prevalent in many developing countries of the 
world, Nigeria inclusive. Adequate nutrition between concep-
tion and the first twenty-four months of life serve as window of 
opportunity for optimal growth. However, malnutrition sets in 
for most children from introduction to complementary foods 
as many of the locally formulated ones are energy dense but 
low in micronutrients. The study was designed to evaluate the 
nutrient composition and adequacy of four commonly used 
complementary foods in Akwa Ibom State, Nigeria. 

Methods: A cross-sectional survey was conducted at two 
immunization centres each in two Local Government Areas 
(Urban and Rural) of Akwa Ibom State using 300 mothers of 
6 – 24 months children attending the centres. Validated ques-
tionnaire was used to obtain information on commonly used 
complementary foods, and the four identified most commonly 
used complementary foods were standardised (unripe banana 
porridge with biscuit bone (BPBB), unripe banana and bonga 
fish (BPBF), mixed cereals (millet, guinea corn, maize) forti-
fied with soybean, crayfish and groundnut (MCTB), mashed 
beans (MB)) and analysed using standard  Methods of analyses 
of AOAC. 

Results: 100g portion of the complementary foods contai-
ned 2.5 - 6.7g protein, 1.3 -7.2g lipid, 8.2-14.0g carbohydra-
tes and 60.0–148.0Kcal of energy. Minerals ranged between 
31.58 - 230.40mg potassium, 46.78-184.68mg calcium, 55.23-
120.93mg phosphorus, 10.37-23.26mg iron, 7.53- 18.53mg 
zinc/100g portion. Their antinutrient levels were very low and 
cannot pose health hazards in infants. The complementary 
foods were nutrient dense, contained all essential nutrients 
in required proportions to meet nutrient needs for optimal 
growth of 0-24 months children. 

Conclusions: Right combination of indigenous foodstuffs 
in complementary foods pose to be promising in reducing chil-
dhood malnutrition, and encourage dietary biodiversification 
in infant feeding. 

Key words: Complementary foods, Nutrient density, Stan-
dardised diets, Micronutrients 
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PO054
CONCURRENT NUTRITIONAL DEFICIENCIES AND 
CARDIO-METABOLIC RISK FACTORS IN BURKINA 
FASO ADULTS: THE DOUBLE BURDEN OF MALNU-
TRITION
H. Delisle1, A. Zeba1,2 
1University of Montreal, Department of Nutrition, 
Montreal, Canada 
2Health Science Research Centre, Repuplic of Benin, 
West Africa

Background and objectives: The ‘double burden of malnu-
trition’ is usually fostered by a rapid nutrition transition in low 
and middle-income countries. It has primarily been described 
as concurrent undernutrition and ‘overnutrition’ (obesity) in 
the same populations or households, and not in the same indi-
viduals. The purpose of the present study was to document the 
double burden of nutritional deficiencies and nutrition-related 
cardio-metabolic risk factors (CMRF) in West-African urban 
adults, and to identify its correlates. 

Methods: In Ouagadougou, capital city of Burkina Faso, 
330 adults aged 25y-60y were randomly selected after stratifica-
tion by income level. Anthropometric, socioeconomic and bio-
chemical data were collected. Undernutrition indicators were 
underweight, iron depletion and vitamin A deficiency. Cardio-
metabolic risk factors were those of the metabolic syndrome, 
plus overweight/obesity based on BMI >25. 

Results: A total of 310 subjects completed the study (51.9% 
women). Overall, 23.6% presented with at least one nutritional 
deficiency combined with one CMRF. The following double 
burden phenotypes were identified: 1) Micronutrient deficien-
cy + CMRF other than overweight/obesity (9%); 2) Micronu-
trient deficiency + obesity/overweight (7.8%); 3) Underweight 
+ CMRF (6.8%). Women had a higher prevalence of iron de-
pletion, vitamin A deficiency and overweight/obesity than 
men, explaining a significantly higher rate of double burden of 
malnutrition (30.4% vs 16.1%). CMRF other than overweight/
obesity were as prevalent in men as in women. The occurrence 
of the double burden was also significantly higher among the 
non-educated and lower income subjects. 

Conclusions: Concurrent nutritional deficiencies and nu-
trition-related CMRFs appear to be widespread in urban adults 
of low-income countries. Undernutrition and obesity is not the 
only double burden phenotype. This double burden of malnu-
trition represents a dual challenge and it is of particular con-
cern as it affects proportionally more women and lower socio-
economic status individuals. This study was funded by CIDA. 

Key words: Double burden of malnutrition; Africa 

PO056
IDENTIFYING FOODS THAT CONTRIBUTES TO 
SOUTH AFRICANS’ HIGH SALT INTAKE
E. Wentzel-Viljoen1, R. Laubscher2, K. Steyn3 
1Centre of Excellence For Nutrition, Faculty of 
Health Sciences, North-West Univeristy 
2Biostatistics Unit, SA Medical Research Council, 
Parow, South Africa 
3Chronic Disease Initiative in Africa Department of 
Medicine, University of Cape Town, South Africa

Background and objectives: Hypertension contributes sig-
nificantly to mortality in South Africa and in 2000 accounted 
for 9% of all deaths in people 30 years and older. One of the 
most cost-effective ways to reduce blood pressure is by lowe-
ring sodium intake in a population to less than 2000mg per day. 
For a country to initiate a salt reducing policy it is necessary to 
ascertain which commonly consumed foods in the population’s 
food pattern contribute most to their high salt intake in order 
to accurately define the required policy steps. This paper sum-
marises data on sodium intake using sodium urinary excretion 
and dietary as well as the major food sources of sodium intake

Methods: Secondary data analyses of cross-sectional die-
tary studies undertaken in adult South Africans were conduc-
ted to assess the quantities and food sources of Na intake. 

Results: Sodium intake based on urinary excretion ranged 
from 2000 to over 4000 mg/day. The sodium intake from die-
tary surveys ranged from 855 mg to 2733 mg per day. Discre-
tionary salt intake ranged between 33% and 46% for different 
groups. Bread is the largest contributor to the salt intake in 
all South Africans and contributed more to the intake in the 
different black populations (31–52%) than in the coloured 
(16–31%), white (15–25%) and Indian (22%) groups. Gravy/
soup powders contributed 14% and 16% (males and females) 
to sodium intake in a black population. 

Conclusions: The level of sodium intake in South Africa is 
too high and contributes to high rates of hypertension. Based 
on these results, draft legislation has been published to reduce 
the salt content of processed foods, especially bread. A salt re-
duction strategy should also include a population based cam-
paign to motivate the population to use less salt during food 
preparation, adding less salt at table and use less salty products. 

Key words: Sodium, food, legislation 
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PO057
BIOFORTIFIED BLACK BEANS (PHASEOLUS VUL-
GARIS L.) BASED DIET PROVIDES MORE BIOA-
VAILABLE IRON IN VITRO (CACO-2) AND IN VIVO 
(GALLUS GALLUS)
E. Tako1, S. Beebe2, R. Glahn1 
1USDA-ARS, Robert Holley Center For Agriculture 
and Health, Cornell University, NY, USA 
2Centro Internacional de Agricultura Tropical (CIAT), 
Columbia

Background and objectives: Iron (Fe) deficiency is the 
most common nutrient deficiency worldwide. A major cause 
of Fe-deficiency is low bioavailability from plant-based diets 
containing mineral absorption inhibitors such as polyphenols. 
The common bean, provides significant quantities of protein 
and energy and is a source of vitamins and minerals including 
Fe. The common bean is an attractive candidate for Fe-bioforti-
fication because there is genetic variability of Fe concentration 
and therefore it is possible to breed for significant increases in 
Fe concentrations in beans. Also, Fe concentrations in beans 
are high relative to the cereals and therefore beans can deli-
ver substantial increased amounts of Fe. Our objective was to 
compare the capacities of biofortified (88ìg-Fe/g) and standard 
(59ìg-Fe/g) black beans to deliver Fe for hemoglobin (Hb) 
synthesis. 

Methods: Bean based diets (no added Fe) were formulated 
(dietary Fe concentrations were 39.4±0.2 and 52.9±0.9mg/kg). 
Chicks were fed the diets for 6wks (n=12) and Hb, feed-con-
sumption and BW were measured. 

Results: Hb-maintenance-efficiency was different between 
groups on wks 2-4 (P<0.05). Total body Hb-Fe contents were 
different between standard (23.32±0.6mg) and biofortified 
(25.50±0.8mg) bean groups (P<0.05). Duodenal DMT1, DcytB, 
and ferroportin expressions were higher and liver ferritin was 
lower (P>0.05) in standard vs. the biofortified groups. In-vitro 
analysis showed no significant differences in Fe bioavailability 
between diets. The in-vivo results suggested a relatively small 
nutritional benefit to the biofortified bean variety. 

Conclusions: Evidence suggests that the nutritional benefit 
of the biofortified beans is reduced by the presence of polyphe-
nols. Hence, modification of the bean seed coat polyphenols 
may be a means to improve bean Fe bioavailability. We conclu-
de that biofortified beans are a promising vehicle for increasing 
intakes of bioavailable Fe in populations that consume these 
beans as a dietary staple. 

Key words: Beans, biofortification, iron-bioavailability, in 
vitro digestion/Caco-2 cell model, broiler-chicken, intestine. 

PO058
GROWTH SUPPRESSION AND NON-APOPTOTIC 
CELL DEATH BY PYRIDOZAL IS DEPENDENT ON 
P53 IN THE HUMAN BREAST CANCER CELL LINE 
MCF-7
H. Kanouchi1 
1Department of Veterinary Pathobiology, Joint Fa-
culty of Veterinary Medicine, Kagoshima University, 
Japan

Background and objectives: In animal experiments, B6 
compound, pyridoxine (PN), has shown anti-tumor action. In 
vitro experiments have also demonstrated that PN suppresses 
growth of the feline mammary tumor FRM cells, and human 
breast cancer MCF-7 cells. Additionally, B6 has been repor-
ted to suppress both proliferation-related gene expression. 
Our previous experiments showed that PN induces expression 
of insulin like growth factor binding protein-3 (IGFBP-3) to 
arrest proliferation and induce cell death. of note, this induc-
tion was inhibited by the p53 specific inhibitor pifithrin- α. 
Here, we report that another B6 compound, pyridoxal (PL), is 
a more potent inhibitor of MCF-7 cell growth than PN. [

Methods: cell culture, real-time PCR, immunoblot and im-
munocytochemistry.

Results: PL induced the G0/G1 arrest, which is an indica-
tor of inhibition of proliferation. It appears that PL induced 
cell death is non-apoptotic cell death, because PL treated cells 
did not increase annexin V positive cells and accumulate acti-
ve caspase-3 in cells. Because the protein p53 is important for 
cell-cycle regulation, we evaluated whether PL-induced growth 
inhibition were associated with p53 function using real-time 
PCR, immunoblot and immunocytochemistry. Although p53 
mRNA was not induced, 0.5 mM PL increased the protein le-
vel and nuclear transfer of p53. Thus, we hypothesized that PL 
activates p53 resulting in accumulation of cells and arrest cell 
proliferation. Indeed, in line with a role for p53 in PL-induced 
inhibition of proliferation, cell growth suppression by PL did 
not occur when p53 expression was knocked-down using siR-
NA.

Conclusions: PL-induced cell growth suppression is de-
pendent on p53 in MCF-7 breast cancer cells. 

Key words: Vitamin B6, Pyridoxal, IGFBP-3, MCF-7, p53 
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PO059
CHANGES IN BIOCHEMICAL MARKERS OF VITA-
MINS AND TRACE MINERALS AFTER FORTIFIED 
MILK CONSUMPTION
T. Trinidad1, A. Mallillin1, R. Sagum1, M. de Leon1, M. 
Borlagdan1, A. Baquiran1 
1Food and Nutrition Research Institute, Department 
of Science and Technology, Tagnig City Philippines

Background and objectives: Micronutrient fortification of 
commonly consumed foods remains to be practical and sustai-
nable option to fight malnutrition. The study determined the 
changes in biochemical markers of vitamins and trace minerals 
after fortified milk consumption among 6 year-old schoolchil-
dren. 

Methods: A total of 141 school children were grouped into 
three: the water group; 1-glass milk group and 2-glasses milk 
group. Blood was collected at baseline, midline and endline to 
measure hemoglobin, serum ferritin, serum zinc, serum vita-
mins A, C, and D. Urine samples were collected at baseline, 
midline and endline for urinary iodine analysis. 

Results: The hemoglobin concentration of study partici-
pants was considered borderline anemic (11.5-11.6 mg/dL) 
at baseline. At midline, the hemoglobin concentration of the 
2-glassess group significantly increased. The serum ferritin of 
the study participants were within the normal values of <12 
ug/L at baseline, midline and endline. A significant increase 
was observed for serum zinc in children fed with 1-glass and 
2-glasses but more pronounced for 2-glasses (P<0.05).Urinary 
iodine for all groups was within acceptable levels at baseline, 
midline and endline. Similar results were observed for vitamin 
A. All children were vitamin C deficient at baseline (0.2-0.3 
mg/dL), and attained normalcy at endline. No vitamin D defi-
ciency was observed among study participants at baseline but a 
significant increase was observed at endline within acceptable 
levels.

Conclusions: Fortified milk supplementation among 
6-year-old school children is effective for significant changes 
in hemoglobin and serum zinc and is more pronounced at 
2-glasses/day. More studies are needed on the ratio of iron to 
zinc in fortifying milk to improve iron bioavailability. Drinking 
2-glasses of fortified milk among 6-year old school children is 
recommended for proper nutrition and growth. 

Key words: fortified milk, minerals, vitamins, school chil-
dren 

PO060
DIETARY FIBER AND MINERAL AVAILABILITY OF 
MILLED, BROWN AND OPTIMIZED BROWN RICE 
OF THE SAME VARIETY
T. Trinidad1, A. Mallillin1, M. de Leon1, J. Alcantara1, R. 
Sagum1 

1Food and Nutrition Research Institute, Department 
of Science and Technology, Tagnig City Philippines

Background and objectives: Brown rice has greater mine-
ral content than that of milled rice. Its high dietary fiber and 
phytic acid may suppress mineral absorption. 

Methods: Mineral availability, dietary fiber and its fer-
mentability characteristics from milled, brown and optimized 
brown rice at 0-6 months were determined. Raw and cooked 
milled, brown and optimized brown rice e.g. Rc160, Rc216, 
PHB71 and SL8 were used in the study. Freeze-dried samples 
were analysed for proximate composition, dietary fiber, iron, 
zinc and calcium. Mineral availability and fermentability of 
dietary fiber were determined in vitro. 

Results: Significant differences in mineral content and 
availability was observed from raw and cooked rice with 
raw>cooked (P<0.05). The mineral content and availability was 
not affected by time (0-6 months)except for SL8. All rice varie-
ties have greater zinc content and availability from optimized 
brown rice than milled rice but not with brown rice. Similar re-
sults were obtained for iron and calcium and its availability for 
Rc216 and PHB71 (iron) and Rc216 (calcium). Dietary fiber 
and phytic acid of brown and optimized brown rice were signi-
ficantly greater than that of milled rice and did not show inhi-
bitory effect on mineral availability. The dietary fiber content of 
all rice samples were fermentable producing greater propionate 
that showed some protective effect for cholesterol synthesis. 

Conclusions: Brown and optimized brown rice have sig-
nificantly greater mineral content and availability than that of 
milled rice. All rice varieties were good sources of dietary fiber 
and produced short chain fatty acids after fermentation with 
greater propionate. Propionate may have a significant role in 
the prevention for risk of cardiovascular diseases. A nutrition 
intervention study is recommended to validate the promising 
health and nutritional benefits of brown rice varieties used in 
this study. 

Key words: Dietary fiber, mineral, phytic acid
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PO061
DOES CARDIOVASCULAR RISK EXISTS IN PREPU-
BERTAL CHILDREN WITH A HISTORY OF EXTRAU-
TERINE GROWTH RESTRICTION?
M. Gil-Campos1, M. Ortiz-Espejo1, J. Olza2, M C. Muñoz-
Villanueva3, C M. Aguilera2, J L. Perez-navero1 
1Reina Sofia University Hospital, Córdoba, Spain 
2University of Granada, Granada, Spain 
3Maimonides Institute for Biomedical Research 
(IMIBIC), Córdoba, Spain

Background and objectives: Metabolic and inflammatory 
alterations have been reported in infants with intrauterine 
growth restriction. Nutritional deficit during perinatal stage 
may induce significant alterations in adipose tissue and increa-
se the risk of metabolic syndrome and cardiovascular disease 
in children with a history of extrauterine growth restriction 
(EUGR). The aim of this study was to describe the nutritional 
status in neonatal and prepubertal with a history of EUGR, and 
to analyze anthropometric measurements, blood pressure (BP) 
and inflammation markers in prepubertal age to establish an 
association between EUGR and later risk conditions. 

Methods: 38 prepubertal children born between 1996-2008 
with a history of EUGR and a control group including 123 age-
and-sex matched children were selected. Both groups were 
asked to answer a food frequency questionnaire and BP and 
anthropometric parameters were measured in both groups. 
Serum C-reactive protein (CRP) levels, plasma levels of hepa-
tocyte growth factor (HGF), interleukin 6 (IL-6), interleukin 
8 (IL-8), monocyte chemotactic protein type 1 (MCP1), neu-
ral growth factor (NGF), tumor necrosis factor alpha (TNF-α) 
and plasminogen activator inhibitor type 1 (PAI-1) were also 
quantified. 

Results: At the prepubertal stage, daily fiber and fatty acid 
intake in EUGR group were below the recommended intake. 
This group presented shorter length and lower BMI, and higher 
BP values compared to controls (P<0,001). Concentrations of 
inflammatory biomarkers CRP, HGF, IL-8, MCP1 and TNF-α; 
were higher in the EUGR group as compared to control group 
(P<0,001). After adjustment for gestational age, birth weight 
and length, BP and TNFa values remained higher in the EUGR 
children. 

Conclusions: Appropriate nutrition education strategies 
should be developed for EUGR children to prevent later patho-
logies. Further investigation focused on these children is nee-
ded; this group may be in higher risk for inflammatory or car-
diovascular diseases associated with this neonatal condition. 

Key words: adipokines, inflammation, growth restriction 

PO062
ASSOCIATIONS BETWEEN EATING MEALS, EA-
TING MEALS WHILE WATCHING TV AND WEIGHT 
STATUS AMONG CHILDREN, 10-12 YEARS: THE 
ENERGY-CROSS SECTIONAL STUDY
F N Vik1, H B. Bjørnarå1, N C. Øverby1, N. Lien2, O. An-
droutsos3, L. Maes4, N. Jan5, E. Kovacs6, L A. Moreno7, A. 
Dössegger8, Y. Manios3, J. Brug9, E. Bere1 
1Department of Public Health, Sport and Nutrition, 
University of Agder, Norway 
2Department of Nutrition, University of Oslo, 
Norway 
3Department of Nutrition and Dietetics, Harokopio 
University, Athens, Greece 
4Department of Public Health, Ghent University, 
Ghent, Belgium 
5Slovenian Heart Foundation, Ljubljana, Slovenia 
6Department of Pediatrics, Pecs University, Pecs, 
Hungary 
7Facultad de Ciencias de la Salud, Universidad de 
Zaragoza, Zaragoza, Spain 
8Federal Office of Sport, Magglingen, Switzerland 
9EMGO Institute for Health and Care Research and 
the department of Epidemiology and Biostatistics, 
VU University Medical Center, Amsterdam, the 
Netherlands 
10Department of Pediatrics, University of Pécs, 
Hungary

Background and objectives: Recent research show that 
energy balance-related behaviors are relevant for obesity pre-
vention among children. The aims of this study were to assess 
the association of eating meals as well as eating meals while 
watching TV with weight status among children, 10-12 years, 
across Europe. 

Methods: 7915 children (mean age: 11.5 years) in 8 Euro-
pean countries (Belgium, Greece, Hungary, the Netherlands, 
Norway, Slovenia, Spain and Switzerland) completed a ques-
tionnaire at school. Data on meals eaten the day before ques-
tionnaire administration and the frequency of eating meals 
while watching TV were collected. Height and weight were 
objectively assessed. Multinomial and binary regression analy-
ses were conducted to test associations of eating meals (adjus-
ted for gender and ethnicity) and eating meals while watching 
TV (adjusted for gender, ethnicity and total TV time) with 
overweight/obesity, and to test for country- and socio-demo-
graphic differences. 

Results: The proportions of children reporting eating 
breakfast, lunch and dinner were 85%, 96%, and 93% respec-
tively, and 55%, 46% and 32% reported to never watch TV at 
breakfast, lunch and dinner respectively. The children who ate 
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breakfast (OR = 0.6 (95% CI 0.5-0.7)) and dinner (OR = 0.4 
(95% CI 0.3-0.5)), had lower odds of being overweight com-
pared to those who did not. The children who watched TV at 
lunch (OR = 1.3 (95% CI 1.2-1.5)) and dinner (OR = 1.3 (95% 
CI 1.1-1.5)) had higher odds of being overweight compared to 
those who did not watch TV at the respective meals. 

Conclusions: The odds of being overweight was lower for 
children who ate breakfast and dinner compared to those who 
did not eat the respective meals. The odds of being overweight 
was higher for children who reported watching TV at lunch 
and dinner compared to those who did not. 

Key words: children, obesity, meals, TV viewing 

PO063
PPARA GENETIC VARIANT MODIFIES THE RES-
PONSE AFTER CONSUMPTION OF SKIMMED OR 
SEMI-SKIMMED MILK ON CARDIOVASCULAR 
RISK BIOMARKERS
I. Espinosa-Salinas1, V. Loria-Kohen1, J. Herranz1, S. Mo-
lina1, J. Fonolla2, M. Olivares2, G. Reglero1,3, A. Ramirez 
de Molina1, J M. Ordovas1,4 
1IMDEA-Food Institute, CEI UAM+CSIC, Madrid, 
Spain 
2Research Department, Biosearch SA, Granada, 
Spain 
3Food Science and Technology Department, Univer-
sidad Autonoma de Madrid, Madrid, Spain 
4Nutrition and Genomics Laboratory, Jean Mayer 
US Department of Agriculture Human Nutrition 
Research Center on Aging, Tufts University, Boston, 
MA, USA

Background and objectives: Genetic studies of population 
may represent a step forward in understanding the response 
to dairy foods, depending on genetic variations, with the aim 
of improving cardiovascular health. The aim of this study was 
to explore the role of genetic polymorphisms within lipid me-
tabolism on change in cardiovascular risk biomarkers after 
consumption of skimmed or semi-skimmed milk in moderate 
cardiovascular risk volunteers. 

Methods: This work is a part of a previous placebo-contro-
lled and double-blind study in moderate CV risk volunteers 
(age range: 25-65 years). Subjects were randomly assigned into 
two groups: semi-skimmed milk and skimmed milk consu-
mers as part of their usual diet. Blood samples were taken at 
0 and 12 month to determine cardiovascular risk by TC/HDL 
and LDL/HDL ratios. Fourteen polymorphisms in nine genes 
related to lipid metabolism and inflammation were selected. 
Genomic DNA was isolated from total blood and genotyped 

by Taqman OpenArray Genotyping Platform and the 7900HT 
Fast Real-Time PCR System. Interactions were tested with R 
statistical package through repeated measures analysis in do-
minant model. 

Results: Subjects with TT variant for PPARA rs 135549 had 
decreased TC/HDL and LDL/HDL ratios [mean (95%CI)]: 
[-0.29 (-0.63 - 0.05) and -0.31 (-0.58 - -0.03)] after skimmed 
milk intake and increased after semi-skimmed milk intake 
[0.52 (0.19 - 0.86) and 0.47 (0.16 - 0.79)] (adjusted p value 
<0.05), whereas no differences were observed in C carriers. 

Conclusions: Determining PPARA rs135549 genotype may 
be useful in identifying individuals who are most likely to be-
nefit from skimmed milk consumption in the prevention of 
cardiovascular disease. These genotype differences might help 
to explain some of the discordant results in studies evaluating 
the effect of milk fat on cardiovascular risk. 

Key words: PPARA, skimmed milk, cardiovascular risk, 
nutrigenetics 

PO064
EFFECTS OF RESVERATROL ON OBESITY-RELA-
TED INFLAMMATION IN ADIPOSE TISSUE OF OBE-
SE ZUCKER RATS
S. Gomez- Zorita1, A. Fernández-Quintela1, E. Hijona2, 
A. Lasa1, L. Bujanda2, M P. Portillo1 
1Department of Nutrition and Food Science, Univer-
sity of the Basque Country (UPV/EHU), Vitoria, Spain 
2Department of Gastroenterology, University of the 
Basque Country (UPV/EHU), Biodonostia Institue, 
Hospital Donostia, Centro de Investigación Biomé-
dica en Enfermedades Hepáticas (CIBERehd), San 
Sebastián, Spain

Background and objectives: Obesity increases the amount 
of pro-inflammatory cytokines produced either by adipocytes 
or by recruited macrophages. Consequently, obesity has been 
considered as a chronic low-grade inflammatory state. The aim 
of this study was to examine whether resveratrol could repre-
sent a promising molecule to reduce adipose tissue chronic in-
flammation in a model of genetic obesity. 

Methods: Twenty fa/fa Zucker rats were assigned to two ex-
perimental groups and orally treated with resveratrol (15 mg/
kg body weight/d) or saline (control group) for 6 weeks. Com-
mercial kits were used for the assessment of serum cytokine 
concentrations and Nuclear Factor-KappaB (NF-κB) activa-
tion. Gene expressions were analyzed by RT-PCR. 

Results: Resveratrol reduced internal adipose tissue weights 
(-15%). With the exception of interleukin 6, which remained 
unchanged, serum concentrations of the pro-inflammatory 
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markers were reduced: tumor necrosis factor a (-15%), mono-
cyte chemoattractant protein 1 (MCP1) (-25%) and C-reactive 
protein (-7%). These effects were quite well mirrored by chan-
ges in adipokine gene expression in adipose tissue. This reduc-
tion in cytokine expression and production in adipose tissue 
might be due to a decrease in the number of macrophages, as 
suggested by the reduction in MCP1 expression, and to a direct 
effect of resveratrol on inflammatory pathways in both ma-
crophages and adipocytes. The expressions of toll-like receptor 
2 and toll-like receptor 4 were not modified, but the activity of 
the transcriptional factor NF-kB was reduced (P<0.05). 

Conclusions: Resveratrol modulates plasma cytokine con-
centrations by reducing macrophage infiltration in adipose tis-
sue and by reducing NF-kB activity. Consequently, the use of 
resveratrol represents a promising new therapeutic approach 
to reducing the low-inflammatory state associated to obesity. 

Key words: Resveratrol, adipose tissue, inflammation 

PO065
GENETIC VARIANTS IN LIPID METABOLISM AND 
ASSOCIATION WITH CARDIOVASCULAR RISK IN 
THE CANTOBLANCO PLATFORM OF FOOD AND 
NUTRITIONAL GENOMICS (GENYAL)
U. Loria-Kohen1, I. Espinosa-Salinas1, S. Molina1, J. He-
rranz1, G. Reglero1,2, J M. Ordovas1,3, A. Ramirez de Mo-
lina1 
1IMDEA-Food Institute, CEI UAM+CSIC, Madrid, 
Spain 
2Food Science and Technology Department, Univer-
sidad Autónoma de Madrid, Madrid, Spain 
3Nutrition and Genomics Laboratory, Jean Mayer 
US Department of Agriculture Human Nutrition 
Research Center on Aging, Tufts University, Boston, 
MA, USA

Background and objectives: Cardiovascular disease is in-
fluenced by many environmental and genetic factors. The aim 
of this study was to determine the association between variants 
in candidate genes an increased cardiovascular risk (CVR) at 
GENYAL population. 

Methods: Sixty-four polymorphisms (SNPs) in genes re-
lated to lipid metabolism, inflammation and oxidative stress 
were determined in 114 participants. Genomic DNA from each 
subject was isolated from total blood. Genetic variants were 
analyzed using Taqman OpenArray Genotyping Platform and 
the 7900HT Fast Real-Time PCR System. TC/HDL and LDL/
HDL cholesterol ratios were determined as indicators of CVR. 
A logistic regression model was applied to estimate the OR and 
95% CI, adjusted for: sex, age and waist circumference and 
Bonferroni was applied to correct for multiple testing. 

Results: Among the GENYAL population 18.42% of the 
participants displayed greater CVR according to LDL/HDL 
ratio. 114 participants (29 men and 85 women), mean age: 
37.5±12.5 years and BMI: 24.22±4.24 kg/m2 were genotyped 
for lipid metabolism-related genes, finding that common ho-
mozygote variants for APOB rs10199768, rs512535, rs1367117 
and rs520354 were associated with an increased OR (95%CI): 
13.58 (1.57-117.61) p=0.020; 30.2 (1.96-4838.85) p=0.020; 
53.53 (2.7-1059.89) p=0.013; 8.38 (1.09-64.31) p=0.030. In 
addition, heterozygote variant for PPARα was associated with 
increased CVR OR (95%CI): 42.13 (5.09-1064.3) p=0.001, as-
sociation that was maintained after adjustment for multiple 
testing (p=0.019). Thus, though ORs data shows a strong asso-
ciation of these polymorphisms with CVR, additional studies 
increasing the number of participants are still necessary for a 
more precise estimation. 

Conclusions: Determination of genetic variants in APOB 
and PPARA might be useful for identifying young population 
with increased risk of cardiovascular disease. GENYAL Plat-
form opened to research groups and enterprises, is a high-level 
tool for Nutrigenomics and Nutrigenetics studies within nutri-
tion and health. 

Key words: nutrigenetics, cardiovascular risk, lipid meta-
bolism 

PO066
APPETITE ASSESSMENT IN HEMODIALYSIS PA-
TIENTS
G. Kiziltan1, P. Türker1 
1Baskent University, Health Science Faculty, De-
partment of Nutrition and Dietetics, Ankara, Turkey

Background and objectives: Malnutrition is highly preva-
lent and strongly associated with higher mortality risk in the 
hemodialysis (HD) population. Poor appetite is an important 
barrier to adequate nutrition among hemodialysis patients and 
may be influenced by many factors. The present study aimed to 
assess appetite in HD patients and to define the factors associa-
ted with appetite. 

Methods: The study was conducted on 102 hemodialysis 
patients (33 women, 69 men). Anthropometric measurements 
and some biochemical parameters were analyzed. Appetite 
was assessed by 8-item Council on Nutrition Appetite Ques-
tionnaire (CNAQ). Responses are scored by using a 5-point 
verbally labeled, likert-type scale. The total CNAQ score was 
the sum of scores on the 8 items, with lower scores indicating 
deterioration in appetite. Possible scores range from 8 (worst) 
to 40 (best). All data was evaluated by SPSS 13.0 for Windows. 

Results: The mean age of the patients was 54.3±15.81 years. 
The percentages of the patients who were underweight and 
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obese were 10.8% and 32.3%, respectively. The mean duration 
of chronic renal failure was 11.7±7.53 years and the mean du-
ration of undergoing hemodialysis was 113.2±86.81 months. 
The mean CNAQ score was 27.4±3.88. There were no relation-
ships between appetite and patient demographic (age, gender, 
education, health insurance) or medical (cause of renal failure, 
years on dialysis, number of co-morbid conditions, URR) cha-
racteristics. The mean appetite score was lower in patients with 
a BMI<18.5kg/m2 than the patients with a BMI between 18.5-
24.9kg/m2 (p<0.05). There were significant positive correla-
tions between serum hemoglobin, albumin levels and appetite 
scores (r=0.220, p=0.026; r=0.265, p=0.007, respectively). 

Conclusions: As a conclusion poor appetite is prevalent in 
hemodialysis patients. Many factors are related with appetite in 
these patients. Patients who report poor or very poor appetites 
should be monitored, and they should receive more compre-
hensive nutritional assessments. 

Key words: Malnutrition, appetite, hemodialysis 

PO067
CASEIN PHOSPHOPEPTIDES AND CALCIUM 
BIOAVAILABILITY: AN EXAMPLE OF FUNCTIONAL 
FOOD
S. Perego1, E. Del Favero2, P. de Luca1, A. Fiorilli1, L. Can-
tù2, A. Ferraretto1 
1Dipartimento di Scienze Biomediche per la Salute, 
University of Milan, Segrate, Italy 
2Dipartimento di Biotecnologie Mediche e Medici-
na Traslazionale, University of Milan, Segrate, Italy

Background and objectives: a prerequisite for a “functio-
nal food” is the retention or acquisition of a specific biological 
activity after the digestion process. Caseinphosphopeptides 
(CPPs), derived by casein proteolysis, have the ability to bind 
and maintain in solution calcium ions. In vitro studies using 
human intestinal cell models have demonstrated the involve-
ment of CPPs in cell calcium uptake, depending on the forma-
tion of CPP-calcium aggregates and on the degree of differen-
tiation of the intestinal cells. The present study has verified i) 
the persistence of the CPP-calcium aggregates ii) the mainte-
nance of the ability by the CPP-calcium aggregates to induce 
intracellular calcium increase during and after the digestion 
process. 

Methods: a calcium enriched CPP preparation of commer-
cial origin was subjected to in vitro digestion by means of intes-
tinal proteases and bile acids. The supramolecular structure of 
the CPP-calcium complexes was studied by laser-light and X-
ray scattering. The bioactivity of the pre and post digested CPP-
calcium complexes was analyzed monitoring the intracellular 
calcium increases in differentiated Caco2 cells (VideoImaging 
experiments using Fura-2). 

Results: the supramolecular structure of the CPP-calcium 
aggregates is resistant to digestion, although a decrease in the 
size of the complexes was evidenced. The administration of the 
digested CPP in Caco2 cells gives rise to a higher percentage 
of cells that respond with an increase of intracellular calcium 
concentration than that due to the administration of not diges-
ted CPP (p<0.01 t-student, ÷2 test). In these cells CPP interacts 
with TRPV6 channel, which is localized in the duodenum, 
where the transport of calcium is active, vitamin D-dependent 
and triggered by low quantities of the mineral. 

Conclusions: These results show that digestion renders the 
CPP-calcium complexes more bioavailable for transcellular 
calcium absorption and claims for a recognized role of CPPs 
as functional foods. 

Key words: caseinphosphopeptides, intestinal cells, cal-
cium, in vitro digestion. 

PO068
EXPERIMENTAL ASSESSMENT OF DIETS WITH VA-
RIOUS LEVELS OF CALCIUM AND VITAMIN D
A. Korolev1, E. Nikitenko1, R. Fetisov1, A. Istomin1 
1Department of Human Ecology and Environmental 
Hygiene, I. M. Sechenov First Moscow State Medical 
University, Russia

Background and objectives: The solution of the alimen-
tary calcium deficiency problem is connected with increase in 
bioefficiency of calcium in functional foods. This study aimed 
to assess and analyze the optimum level of enrichment of food 
calcium and vitamin D. 

Methods: In work Wistar rats which were on diets with 
the various content of calcium and vitamin D were used: from 
deficiency to several physiological levels. Indicators of mine-
ral balance were exposed to the analysis: the weight of tibiae, 
levels of calcium, phosphorus, zinc and alkaline phosphatase 
in serum of blood, calcium and zinc in urine. Safety of enrich-
ment was estimated on dynamics malonic dialdehyde (MDA) 
in erythrocytes. 

Results: The diets which have been at the same time enri-
ched with calcium and vitamin D at the level of two physiologi-
cal norms appeared the most optimum. The most essential in-
crease in weight of a body, and also relative and absolute weight 
of tibiae, in comparison with control was thus noted. At the 
animals receiving diets with double norm of calcium and vita-
min D it wasn’t noted zinc losses with urine. At the same time 
the increased intake of calcium without parallel enrichment of 
a diet by vitamin D led to reliable increase - for 81,7% (p<0,05) 
calcium losses with urine. At a combination of high level of 
vitamin D and low level of calcium in a diet were observed the 
increase: in activity of alkaline phosphatase on 124% (p<0,05), 
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removal of zinc with urine on 180% (p<0,05) and MDA in 
erythrocytes on 48% (p<0,05) in comparison with control. 

Conclusions: The ratio of double norm of calcium and vi-
tamin D in a diet most effectively supports mineral balance, 
without leading to zinc and calcium losses with urine. 

Key words: calcium, vitamin D, zinc, functional foods 
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THE INSULIN SENSITIVITY MARKER LEVELS IN 
NEONATES IS ASSOCIATED TO THEIR MOTHER’S 
FTO GENE POLYMORPHISMS
F J. Sánchez-Muniz1, E. Gesteiro2, C. Ortega-Azorín3, S. 
Bastida1, M. Guillen3, D. Corella3 
1Universidad Complutense de Madrid, Madrid, 
Spain 
2Servicio de Análisis Clínicos, Hospital de Mérida, 
Spain 
3Universidad de Valencia, Valencia, Spain

Background and objectives: Fat Mass and Obesity (FTO) 
gene shows very strong association with obesity and fat mass. 
To the best of our knowledge the influence of maternal FTO 
polymorphism on neonatal insulin sensitivity/resistance bio-
markers has not been tested. 

Methods: We analyzed the association between the com-
mon FTO rs9939609 polymorphism and neonatal anthropo-
metrical measurements and hormone concentrations and in-
sulin sensitivity at birth. Population. 63 at term, normal-weight 
Caucasian newborns from the Mérida cohort. 

Results: 22 (34.9%) mothers were genotyped as TT, 32 
(50.8%) as TA, and 9 (14.3%) as AA. 30% of neonates presen-
ted high insulinemia (>quartile 75 for insulinemia according 
to Gesteiro et al Eur J Ped 2009; 168: 281-288). Non-significant 
mother gene-influence was found for neonatal bodyweight, 
BMI or ponderal index. However, mother FTO gene polymor-
phisms were associated to significant differences in glucose, 
insulin, HOMA-IR (resistance), HOMA-IS (sensitivity) and 
glucose/insulin and insulin/cortisol ratio (all p<0.05) at bir-
th. Neonates whose mothers were AA carriers showed at birth 
lower glucose, insulin and HOMA-IR, but higher HOMA-IS 
that neonates whose mother were TT carriers. 90% of neona-
tes presenting high insulinemia were delivered by mothers ca-
rrying the T allele, while only 10% in their AA mother homo-
zygote counterparts. 

Conclusions: These findings suggest that mother FTO po-
lymorphisms affect neonatal glucose homeostasis. The lower 
insulin and the higher insulin sensitivity of neonates from the 
mother AA group, suggests that these neonates would develop 
obesity later in life, as it is known for small-for-gestational-age-

children, if they consume inadequate diets (e.g. rich in energy 
and/or SFA, non-Mediterranean profile). 

Key words: FTO gene, neonates, insulin, HOMA, sensitivi-
ty/resistance markers. 
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ADOLESCENT ABILITY TO SELECT HEALTHY 
FOOD USING TWO DIFFERENT FRONT-OF-PACK 
FOOD LABELS: A CROSS-OVER STUDY
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Salas-Salvadó6 
1Departament de Bioquímica i Biotecnologia, 
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(CIBERObn). Instituto de Salud Carlos III, Reus, Spain 
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5Review, Study and Scientific Position Statement 
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6Departament de Bioquímica i Biotecnologia, 
Hospital Universitari de Sant Joan, IISPV, Universitat 
Rovira i Virgili, Centro de Investigación Biomédica 
en Red Fisiopatologia de la Obesidad y Nutrición 
(CIBERObn). Instituto de Salud Carlos III, Reus, Spain

Background and objectives: Potentially, food labelling is 
a valuable tool to help consumers make informed decisions 
about their diet in order to improve health and prevent chronic 
diseases. Our objectives are to compare two models of front-of-
pack GDAs in terms of a) consumer friendliness and acceptan-
ce, and b) the ability of the consumer to choose a diet closer to 
nutritional recommendations in adolescents. 

Methods: A randomized crossover study was designed to 
compare two simplified front-of-pack GDA nutrition labels. 
Eighty-one healthy adolescents aged between 14 and 16 years 
were recruited. Participants were randomly exposed to two ex-
perimental non-real food-choice conditions using multiple tra-
ffic-light or monochrome nutritional labels. Participants had to 
choose options from a closed menu for five days on the basis of 
the experimental front-of-pack labelling. For each meal, three 
food options with different nutritional compositions were gi-
ven to the participants. The total energy and fat, saturated fat, 
sugar and salt of the chosen options were calculated. 
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Results: There were no significant differences in baseline so-
cio-demographic and anthropometric characteristics between 
individuals regardless of the experimental condition in which 
they started. There were no carryover effects between the ex-
perimental sequences. It was observed that when participants 
used the multiple traffic light system they chose significantly 
less total energy (-29.4±50.4 kcal; p<.001), sugar (-4.5±4.6 
g; p<.000), fat (-2.1±4.5 g; p=.006), saturated fat (-1.0±1.9 g; 
p=.002 and salt (-0.4± 0.5 g, p<.000) than when they used the 
monochrome GDA system. 

Conclusions: Compared to the monochrome GDA front-
of-pack nutritional label, the multiple traffic-light system 
helped adolescents to differentiate between healthier and less 
healthy food, making it theoretically possible for them to choo-
se a diet closer to dietary recommendations. 

Key words: Front-of-pack food label, traffic-light, consu-
mer preference, adolescent. 
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EFFECTS OF UNDERNUTRITION DURING DEVE-
LOPMENT ON POST-DEPRIVATION FOOD INTAKE 
AND BODY WEIGHT ON WISTAR RATS
A. Zepeda-Salvador1, A. López-Espinoza1, R. Mancilla-
González1, A. Martínez1, A. Cárdenas1, A. Espinoza1 
1Behavioral Feeding and Nutrition Research Center, 
CUSur-University of Guadalajara, México

Background and objectives: Experimental and epidemio-
logical studies demonstrate the relationship between the orga-
nism development period and factors such as the environment, 
diseases, stress and maternal diet. These factors influence the 
intrauterine environment and have a relationship with changes 
on feeding behavior. Studies that examined malnutrition effect 
on feeding behavior and body weight reported an increase in 
water and food consumption per unit of body weight, retarded 
growth and a lower body weight even after a free access stage to 
food. This study determined the feed restriction effects during 
development on body weight and food intake of rats in a free 
access period following water and food deprivation. 

Methods: Eighteen Wistar rats were exposed to one of three 
food restriction programs (50% relative to controls): pregnan-
cy restriction, pregnancy and lactation restriction, and restric-
tion from gestation to day 60 of age, another group was under 
open access to food and water condition throughout their life. 
On day 60 of age were deprived of food and water for 72 hours. 
At the end of the period of deprivation, water and food were 
available. Body weight and food consumption was recorded 
throughout the experiment. 

Results: Results suggest that there aren´t big post depriva-
tion food consumptions. There was a small loss and a faster re-

covery of body weight in food-restricted groups. Furthermore, 
there was a greater impact of food restriction on males body 
weight. 

Conclusions: Maternal food restriction duration is related 
to the loss and recovery of body weight and feed intake of pups. 

Key words: Undernutrition, deprivation, food intake, body 
weight, rats 
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LOW BIRTH WEIGHT CHARACTERIZATION AND 
RELATED FACTORS, COLOMBIA 2004-2008
C. Roncancio Melgarejo1, E. Quiroga Villalobos1, E. Si-
chacá Ávila1, V. Izquierdo Charry1, F. Prieto Alvarado1 
1Field Epidemiology Training Program Colombia

Background and objectives: Birth weight is an indicator 
of public health, gestational, fetal and neonatal conditions. 
Through vital statistics it is possible to analyze low birth weight 
and some related factors. The purpose was to describe the trend 
and association with variables of birth vital statistics and guide 
strategies to control. 

Methods: Descriptive analytical study of births (Colombia 
2004-2008). Records include birth weight defined as dependent 
variable. The association was studied by a multivariate binary 
logistic regression. Three categories of analysis were made: to-
tal, preterm and term cases. Birth weight was recategorized ba-
sed on gestational age. 

Results: National average of births 710,000; of those 90% 
born at term; 78% in urban areas. 66% were of mothers from 20 
to 34 years. Between 73-81% of pregnant women attended +3 
prenatal visits. Pregnancies were single (97%) and (42%) was 
the first child. Low birth weight increased from 7.3% to 8.8%; 
it was higher in premature (56%) and girls (9.6%), the 50% 
were in term births. Girls low birth weight could be attribu-
ted mainly whose mothers were <20 and >35 years old OR1.10 
(IC1.08-1.13), who delivered by cesarean OR1.68 (IC1.64-1.61) 
and did not attend prenatal care OR1.32 (IC1.29-1.36). This 
same condition, although higher, was presented in children 
born at term. Women who gave birth to their first child, had 
greater risk. With birth weight adjusted by gestational age, the 
association increased in girls OR1.36 (IC1.33- 1.39). 

Conclusions: Low birth weight has increased and is higher 
than national and international surveys. There was associa-
tion with female, primiparous and attending +3 prenatal visits, 
being a teenage mother, living in rural area, being unmarried 
and having basic education level; when prematurity was con-
trolled, sex, maternal age and education level showed better 
associations. 

Key words: birth weight, vital statistics, live births, Colom-
bia 
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PO073
ILSI PERSPECTIVE – ILSI EUROPE MARKER INITIA-
TIVE: WHAT MAKES A MARKER A VALID MARKER?
A. Chiodini1,2, C. Matthtys1 
1University of LEUVEN, Departement of Endocrino-
logy, Leuven, Belgium 
2ILSI Europe, Brussels, Belgium

Background and objectives: Nutrition science seeks to 
understand how what we eat impacts our health. For various 
reasons, aspects of health often cannot be directly measured, 
therefore there is the need to seek criteria for the validation of 
markers, which can be anything that is measurable and ‘marks’ 
a health endpoint. 

Methods: The first step of the activity was to review gene-
ric criteria markers validation. In parallel with this, experts in 
several health domains discussed and documented the empiri-
cal criteria used in their domain of nutrition research. Subse-
quently, a workshop in Lisbon in June 2012 sought to integrate 
these two approaches into one set of criteria by comparing the 
empirical reality with the current theoretical framework. 

Results: The following criteria were identified during the 
workshop: -Analytics Method of measurement must be valid 
according to recognised guidelines. This may include robust-
ness, analytical sensitivity, reproducibility, accuracy, quality 
assurance and standardization. -Marker must reflect a health 
endpoint a. There must be a statistically significant association 
between marker and health endpoint. This must be observed in 
a population representative where the marker is to be used. b. 
Across intervention studies on the impact on both the putative 
marker and the health endpoint it supposedly marks, one must 
see an association between the impacts on the marker and on 
the endpoint. The marker must change consistently with a 
change in the endpoint. This can be supported by observatio-
nal human studies, and animal and in vitro studies. Additional 
mechanistic understanding of how the marker may reflect the 
endpoint should be also provided. 

Conclusions: The next step of the activity will be to develop 
a system for grading and weighing the evidence for validity of 
markers. This system will be elaborated taking into account di-
verse areas in nutrition research. 

Key words: Markers, criteria, nutrition, validation 

PO074
CORRELATIONS BETWEEN BODY FAT AND BODY 
MASS INDEX IN AUSTRIAN CHILDREN
V. Hasenegger1, I. Elmadfa1 
1Institute of Nutritional Sciences, University of Vien-
na, Vienna, Austria

Background and objectives: For the assessment of 
overweight and obesity in children measurement of BMI is 
recommended. Although there is evidence that BMI correla-
tes with body fat, especially in childhood there are age-related 
variances, which are due to growth-related changes in the pro-
portion of muscle and bone mass to fat mass. So the question 
arises: is the measurement of BMI alone an adequate indicator 
of body fat? We aimed to identify the correlation between body 
fat and BMI among Austrian children. 

Methods: 188 girls and 198 boys aged between 7 and 14 
years participated in the study. BMI was calculated from mea-
sured data of body height and body weight. Body fat (in %) was 
measured using bioelectrical impedance. For the definition of 
overweight and obesity the 90th and 97th BMI percentiles were 
used, for the classification of body fat standard values using the 
90th percentile as a cut-off point. 

Results: The prevalence of overweight and obesity calcu-
lated using BMI was 21.7% in girls and 26.1% in boys. Whi-
le, 24.5% of the girls and 10.9% of the boys were found to be 
above the 90th percentile of body fat. Although the correla-
tion between BMI and body fat was significant in both, girls 
(rho=0.793; p<0.001) and boys (rho=0.682; p<0.001), especia-
lly among boys there is a big discrepancy between these values. 

Conclusions: The increase of BMI during adolescence in 
boys is mainly based on an increase in LBM whereas girls gain 
mainly body fat mass. In girls body fat contributes more than 
LBM to overweight. So it is useful to measure both, BMI and 
body fat, for the assessment of overweight and obesity. 

Key words: body fat, bmi, children 
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PO075
EFFECT OF COOKING ON PHYSICAL PROPERTIES, 
SENSORY EVALUATION, ANTHOCYANINE, AND 
POLYPHINOLIC CONTENTS OF PIGMENTED RICE 
GRAINS
L. Lotfy1, G. Anis2 
1Department of Home Economics, Faculty of 
Specific Education, Kafrelsheikh University, 33516 
Kafrelsheikh, Egypt 
2Department of Plant breeding and genetics, Rice 
Research and Training Center (RRTC) 33717 Sakha, 
Kafrelsheikh, Egypt

Background and objectives: The economic value of rice 
depends on its cooking and processing quality. During coo-
king, rice was changed in physical propertiesand nutritional 
qualities. The objectives of this research were to study effects of 
three cooking methods on four pigmented rice grains as boi-
ling, steaming and rice cooker.

Methods: Physical properties such as colour, amylose 
content,sensory attributes,total anthocyanine (TAC) and phy-
nolic contents (TPC).

Results: Steaming cooked black rice (Oryza sativa L. indi-
ca) was the most darkness with L* value of 39.63, while black 
rice was the best lowest stickiness in all cooking methods as 
(5.31, 4.18 and 4.08 N) for boiling, steaming and rice cooker, 
respectively. Black rice (23.76%) which was classified as in-
termediate amylose rice (20-25%) before cooking kept inter-
mediate after cooking by rice cooker as (21.56%). Waxy rice 
belonged to moist and sticky rice’s after cooking as amylose 
content (7.24%). Steamed black rice was the most preferred ap-
pearance (8.59),black rice which cooked by rice cooker scored 
the highest accepted texture (8.04), while boiled black rice was 
the most accepted taste as (9.04). Steamed Egyptian jasmine 
white rice was the highest accepted aroma (8.69). Black rice 
contains the highest naturally occurring (TAC) as (235.68 - 
290.78 mg/100 gm)after cooking. That indicated that cooking 
rice by steaming is the preference cooking method caused the 
lowest loses in (TAC).(TPC) differed significantly between the 
varieties. All methods of cooking rice caused a significant de-
crease in total polyphenols. Cooking rice by steaming also was 
the best way for decreasing loses of (TPC) for all rice varieties 
as (25.54, 47.61, 71.22 and 29.34 mg GAE/g), respectively. 

Conclusions: Guides in using steaming which was found 
to provide the mostdesirable quality for rice cooking in terms 
of physical quality, sensory properties with enhanced antioxi-
dants compounds. 

Key words: Pigmented-rice,cooking, amylose,anthocyanins, 
phenolics. 

PO076
PROTEIN QUALITY OF HIBISCUS SABDARIFFA 
L. (ROSELLE) SEEDS CULTIVATED IN TWO AGRO 
ECOLOGICAL AREAS IN CAMEROON
G. Maffo Tazoho1, E. Agbor1, I. Gouado2 
1Department of Biochemistry, Faculty of Science, 
University of Dschang, Cameroun 
2Department of Biochemistry, Faculty of Science, 
University of Douala,Cameroon

Background and objectives: Protein malnutrition is real 
in most developing countries because of the low level animal 
protein intake. There is a need to diversify protein sources. Ro-
selle seeds have been found to contain high protein value. This 
study investigated the bioavailability of three sets (raw, boiled, 
toasted) of Roselle proteins seeds. 

Methods: Seeds were harvested in the North (area I) and 
West (area II) regions of Cameroon. Raw seeds were processed 
by sun-drying, boiled seeds were boiled for 50 min and toasted 
seeds were toasted for 7 min. 48 rats of 21 to 25 days were used 
and fed for fourteen days with 10% (w/w) protein from raw 
(RRSI, RRSII), boiled (BRSI, BRSII), and toasted (TRSI, TRSII) 
Roselle seeds of area I and II respectively where egg white was 
used as standard protein (S). The nitrogen balance parame-
ters and transaminases were measured. Results were reported 
as mean ± SD and statistical analysis was done using one way 
ANOVA and Bonferroni tests. A P value of less than .05 was 
considered statistically significant. 

Results: Results show that crude protein content of boi-
led seeds was slightly high. There was significant difference 
(P<0.05) in food intake of all groups of rats compared with 
S, except for BRSI and BRSII. The weight gained, protein effi-
ciency ratio (PER), net protein ratio (NPR), growth rate (GR), 
efficiency of food utilization (EFU) and true digestibility (TD) 
of rats fed with boiled seeds diet were significantly higher 
(P<0.05) than raw and toasted seeds diets. 

Conclusions: These findings show that Roselle proteins 
seeds cultivated in Cameroon are bioavailable especially for 
boiled seeds. Proteins seeds quality is not influenced by the 
agroecological area. No toxic effect was observed as far as tran-
saminases are concerned except for raw seeds which shown 
significant hepatotoxicity effect. 

Key words: Roselle seeds, proteins, bioavailability, rats. 
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PO077
SAMBUCUS EBULUS FRUIT EXTRACTS REDUCE 
TNFÁ AND IL6 EXPRESSION ELEVATED IN ETHA-
NOL-TREATED 3T3-L1 PREADIPOCYTES
D. Ivanova1, O. Tasinov1, N. Nazifova1, Y. Kiselova-Kane-
va1 
1Department of Biochemistry, Molecular Medici-
ne and Nutrigenomics, Medical University Varna, 
Bulgaria

Background and objectives: It is well known that etha-
nol (EtOH) consumption is linked with development of many 
pathological conditions. Studies focused on EtOH effect find 
out that it can cause oxidative stress, inflammation and related 
diseases. Sambucus ebulus L. (SE, Dwarf elder) is a plant with 
fruits rich in polyphenol compounds including anthocyanins 
and phenolic acids, which explains its antioxidant and anti-
inflammatory potential. In traditional medicine of the Balkans, 
Anatolia and Middle East it is applied for immunostimulation 
and treatment of inflammatory related disorders. Tumor ne-
crosis factor alpha (TNF) and interleukin 6 (IL-6) are cytokines 
which elevated levels are involved in inflammation. This stu-
dy aims to examine the effect of SE fruit ethyl acetate fraction 
(EAF) on TNFá and IL-6 gene expression in EtOH treated 3T3-
L1 mouse preadipocytes. 

Methods: 3T3-L1 cells were treated with SE EAF dissolved 
in EtOH and with EtOH as a control in different concentra-
tions. Real Time quantitative polymerase chain reaction (RT 
qPCR) was performed to measure TNFá and IL-6 gene ex-
pression levels. Relative gene expression levels were calculated 
using 2-ÄÄ Ct method. All measurements were performed in 
triplicates. 

Results: EtOH treatment caused an elevation of TNFá and 
IL-6 gene expression in 3T3-L1 preadipocytes. In cells treated 
with SE EAF in EtOH, TNFá and IL-6 expression was lower. 
Concentration of SE EAF 0.02% w/v in the culture medium 
caused 64% (p<0.01) lower expression of TNFá gene and con-
centration of SE EAF 0.01% w/v caused 71% (p<0.01) lower 
expression of IL-6 gene, as compared to controls. 

Conclusions: Results from this study testify for anti-in-
flammatory potential of SE fruit extract and suppose a possible 
therapeutic action in case of EtOH induced inflammation and 
related disorders. 

Key words: Sambucus ebulus, ethanol, IL-6, TNFá, 3T3-L1

PO078
EFFECT OF HEMODIALYSIS AND PERITONEAL 
DIALYSIS ON MALNUTRITION, INFLAMMATION 
AND ATHEROSCLEROSIS (MIA) SYNDROME IN 
CHRONIC RENAL FAILURE PATIENTS
H F. Tbahriti1, D. Meknassi2, Z. Chellouai3, R. Mous-
saoui3, A. Messaoudi3, A. Kaddous2, M. Bouchenak1, K. 
Mekki1 
1Laboratoire de Nutrition Clinique Et Métabolique, 
Faculté Des Sciences, Université D’Oran, Algérie 
2Service de Néphrologie, E.H.U d’Oran, Algérie 
3Service de Biochimie, E.H.U d’Oran, Algérie

Background and objectives: Malnutrition, inflammation 
and atherosclerosis (MIA) syndrome are common in patients 
with chronic renal failure (CRF) and are associated with an 
increased risk of cardiovascular disease (CVD). The aim of 
this study was to compare MIA syndrome components in two 
dialysis modalities. 

Methods: A cross-sectional study was carried out in 80 
patients divided into 3 groups: moderate CRF (n = 28), he-
modialysis (HD; n = 40) and peritoneal dialysis (PD; n = 12). 
Serum albumin was measured by standard techniques using an 
automatic analyzer (HumaStar 600). Pre-albumin and transfe-
rrin were measured by nephelometric immunoassay (MINI-
NEPHTM human transferin kit: ZK070.R). Tumor Necrosis 
Factor (TNF-α interleukin-1 β (IL-1β interleukin-6 (IL-6) and 
C-reactive protein (CRP) were analyzed by assay kit (ELISA) 
(Cayman Chemical’s ACETM EIA kit), tHcy was determined 
by fluorescence polarization immunoanalysis (HPLC, Perki-
nEmer 200 series). 

Results: Compared to CRF and DP, we noted a significant 
decrease (p <0.001) in serum transferrin (1.86 ± 0.39g/l), al-
bumin (41.40 ± 4.48g/l) and pre-albumin (0.32 ± 0.11g/l) 
concentrations in HD patients. Whereas, significant increase 
in TNF-α(16, 38 ± 5.52pg/ml), IL-1β (9.63 ± 3.50pg/ml), IL-6 
(11.05 ± 3.59pg/ml) and CRP (18.17 ± 6.38mg/l) concentra-
tions were noted in HD (p <0.001). Similarly, a significant in-
crease In tHcy was observed in HD and PD compared to CRF 
(p <0.001), with mean values: (32.27 ± 12.08µmol/l) in HD, 
(28.37 ± 4.98µmol/l) in DP and (8.05 ± 2.43µmol/l) in CRF. 

Conclusions: Renal replacement therapies have a strong 
effect on the increased concentration of homocysteine and 
cytokines, which leads to an increase in the spread of inflam-
mation and risk of atherosclerosis leading to a decrease in ap-
petite which explains malnutrition. 

Key words: Pro-inflammatory cytokines, homocysteine, 
nutritional status, Renal replacement therapies. 
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PO079
COMPARISON OF COMPONENTS OF DIET OF 
MOTHERS WHO DELIVERED FULL-TERM BABIES, 
PRETERM BABIES, AND SMALL FOR GESTATIO-
NAL AGE INFANTS
R. Bobiñski1, M. Mikulska1, H. Mojska2, M. Simon3 
1Faculty of Health Science, University of Bielsko-
Biala, Bielsko-Biala, Poland 
2Chemical Safety of Food Laboratory, National Food 
and Nutrition Institute, Warsaw, Poland 
3Department of Neonatology, Provincial Specialist 
Hospital, Tychy Poland

Background and objectives: Numerous studies have shown 
that an inadequate supply of certain dietary components in 
pregnant women’s diets can lead to their children having health 
problems, both before and after birth. The aim of our study was 
to determine whether the dietary microelement and vitamin 
intake of mothers who gave birth to preterm, and full-term 
but small for gestational age neonates, differed from the diet of 
mothers whose children were born appropriate for gestational 
age. 

Methods: The study population consisted of 103 women 
divided into three groups. Group A (n = 50): healthy mothers 
of full-term neonates. Group B (n = 30): mothers who gave 
birth prematurely – between 35-37 weeks. Group C (n = 23): 
mothers who gave birth to full-term but small for gestational 
age neonates. The women’s eating habits and dietary compo-
sition were estimated based on the monthly dietary question-
naire designed by the National Food and Nutrition Institute in 
Warsaw, Poland. 

Results: There were no statistical differences in levels of any 
of the studied vitamins between the three groups. Amongst 
the microelements studied, calcium was the only component 
which varied in level between groups. The difference in levels 
of calcium concerned mothers in groups A and B. The average 
daily calcium intake of mothers in group A was 1235 mg; 955 
mg in group B, and 1022 mg in group C. The calcium intake 
of mothers in groups A and C represents an adequate calcium 
intake. The group B findings represent a lower than expected 
calcium intake. 

Conclusions: The microelement and vitamin intake of 
mothers was similar across the three groups studied and were 
all found to be within the normal range. Calcium was the only 
dietary component which varied significantly in level between 
groups, being significantly lower in group B – mothers who 
gave birth prematurely. 

Key words: Microelements, vitamins, pregnancy

PO080
DETERMINANTS OF SEVERE MALNUTRITION OF 
CHILDREN AND OBSTACLES OF ITS MANAGE-
MENT AT OUAGADOUGOU (BURKINA FASO)
E W R. Compaore1, O. Ouedraogo1, P A. Nikiema1, A E. 
Kousanta2, A S. Traore1 
1Department of Biochemistry-Microbiology, CRS-
BAN, University of Ouagadougou, Ouagadougou, 
Burkina Faso 
2Department of Biochemistry, University of Kara, 
Kara, Togo

Background and objectives: Children malnutrition is a pu-
blic health problem in sub-Saharan Africa particularly in Bur-
kina Faso where the mortality rate is always high compare to 
international recommendations. Poverty, difficulties to access 
health centers and ignorance are the main constraints for era-
dication of morbidity and mortality due to malnutrition. The 
general objective of this study is to describe the route followed 
by children during malnutrition management and know the 
different obstacles between admission and recovery. It help to 
detect probably causes of children malnutrition, types of inte-
ractions, eating behaviors and the family context associated to 
appearance and evolution of children illness. 

Methods: A longitudinal study was carried out on 60 se-
verely malnourished children aged 6 to 59 months admitted 
at nutritional and rehabilitation unit (CREN) of Centre Me-
dical Saint Camille Ouagadougou. Weight, height/length, age 
and MUAC were taken for each child. A structured questions 
focused to socio economic, clinical, environment, health facili-
ties and history parameters were been asked to parents or care 
givers. 

Results: It appears that 80% of mothers did not have a job 
or access to a regular income. The duration of malnutrition is 
around 28 ± 6 days with an efficacy of 86,7%. Analysis by co-
rrelation indicated interaction between the economic situation 
of the family and the household food insecurity (r = 0,257; p = 
0,007). There is a strong interaction between the status of the 
child in the siblings, maternal isolation, and the role of health 
facilities to the child (r = 0,356, p = 0,000). 

Conclusions: These results indicated that a better knowled-
ge of the social environment, food history, access to care and 
food, the purchasing power and the improvement of parents’ 
education must be integrate into malnutrition management in 
order to alleviate high prevalence of malnutrition. 

Key words: malnutrition, determinants, children, Burkina 
Faso 
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PO081
NOVEL STRATEGY FOR PREVENTING POSTPAR-
TUM DEPRESSION
Y. Dowlati1,2, A. Ravindran1,2,3, M. Steiner1,3,4, J. Meyer1,2,3 
1Institute of Medical Sciences, University of Toronto, 
Toronto, Ontario, Canada 
2Research Imaging Centre, Centre for Addiction and 
Mental Health, Toronto, Ontario, Canada 
3Department of Psychiatry, University of Toronto, 
Toronto, Ontario, Canada 
4Department of Psychiatry and Behavioral Neuros-
ciences, McMaster University, Hamilton, Ontario, 
Canada

Background and objectives: Postpartum depression (PPD) 
is the most common complication of childbearing with a 13% 
prevalence rate. Currently there are no routinely available 

Methods of prevention besides antidepressant medication. 
Tyrosine, tryptophan and tryptophan containing proteins have 
potential for preventing PPD as they are precursors for the 
mood supporting neurochemicals serotonin, norepinephrine 
and dopamine. This is the first study investigating whether oral 
intake of tyrosine and tryptophan influences their concentra-
tions in breast milk. 

Methods: 48 healthy breastfeeding women were randomly 
assigned to one of 8 conditions. These were administration 
of single oral doses of 2, 5, and 10 grams of tyrosine, 2 and 4 
grams of tryptophan, 20 and 40 grams of alpha-lactalbumin; or 
a control condition of no supplement. Five breast milk and 7 
blood samples were obtained over the subsequent 8 hours. Free 
tyrosine and tryptophan was also measured in common infant 
formulas (12 formulas tested, n=6 samples per formula) 

Results: There was no rise in total tyrosine and to-
tal tryptophan in breast milk with any dose (RM ANOVA: 
p=0.321, p=0.787 respectively). A significant rise in maternal 
plasma tyrosine and tryptophan occurred (p<0.005, p<0.005). 
There was a significant rise in free tyrosine and free tryptophan 
in breast milk in each group (p<0.005, p<0.005). Free tyrosine 
and tryptophan levels in breast milk were similar to the infant 
formulas. 

Conclusions: Tyrosine, tryptophan and alpha-lactalbumin 
administration did not change total tyrosine and tryptophan 
and the free levels were within the range of what is observed in 
approved infant formulas. Also, free tyrosine is less than 1/200 
of the total tyrosine in breast milk; and free tryptophan is less 
than 1/1000 of total tryptophan in breast milk. The negligible 
effect of these supplements upon breast milk creates further 
opportunity to develop this novel prevention strategy for PPD. 

Key words: Postpartum Depression, Prophylaxis, Supple-
ments 

PO083
DOCOSAHEXAENOIC ACID INHIBITS TNF£\-
INDUCED ICAM-1 EXPRESSION VIA ATTENUA-
TING EARLY GROWTH RESPONSE-1 EXPRESSION 
IN EA.HY926 CELLS
H W. Chen1, T W. Chia1 
1China Medical University, China

Background and objectives: Tumor necrosis factor-alpha 
(TNF£\), a potent inflammatory mediator, has multiple effects 
on the pathogenesis of atherosclerosis. Early growth respon-
se-1 (Egr-1), a zinc finger transcription factor, participates in 
cell growth and differentiation. Recently, Egr-1has emerged 
as a key regulator in the development of atherosclerosis. Do-
cosahexaenoic acid (DHA), an omega-3 fatty acid (n-3 FA), 
has potent anti-inflammatory effect. It is demonstrated that G 
protein-coupled receptor 120 (GPR120) functions as an n-3 
FA receptor. In our previous study, we have demonstrated that 
DHA inhibits TNF£\-induced intercellular adhesion molecule 
1 (ICAM-1) expression via enhancing HO-1 expression. In this 
study, we try to identify the role of Egr-1 in DHA inhibition of 
TNF£\-induced ICAM-1 expression in EA.hy926 cells. 

Methods: In this study, we used EA.hy926 endothelial-like 
cells as cell model, and used Western blotting, real-time PCR, 
shRNA, and adhesion assay to explore the anti-inflammatory 
activity of DHA. 

Results: TNF£\ markedly induces the phosphorylation of 
ERK1/2, p38 and Akt. Treatment with ERK inhibitor, PD98059, 
or PI3K inhibitor, LY294002, abolishes TNF£\-induced Egr-
1 expression; however, ICAM-1expression is only blocked by 
PD98059. Transfection with shEgr-1 knocked down Egr-1 
expression, and blocked TNF£\-induced ICAM-1expression. 
Transfection with shGPR120 knocked down GPR120 expres-
sion, and reversed the DHA-mediated inhibition of TNF£\-
induced ICAM-1 expression. In addition, TNF£\-induced ad-
hesion of HL-60 to EA.hy926 cells was abolished by PD98059 
or SB203580. 

Conclusions: Taken together, the anti-inflammatory effect 
of DHA is partially via GPR120, and followed by down- regu-
lation of ERK-1/2-dependent Egr-1 and ICAM-1 expression. 

Key words: DHA, Egr-1, ERK1/2, Inflammation, EA.hy926 
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PO085
CULTURAL INFLUENCES, VITAMIN D STATUS AND 
CARDIO-METABOLIC HEALTH IN EAST ASIAN 
ADULTS LIVING IN AUSTRALIA
S. Guo1, R. Lucas1 
1National Centre For Epidemiology & Population 
Health, The Australian National University, Australia

Background and objectives: The East Asian population 
represents one the most rapidly growing in Australia and is 
relatively young. Few studies have addressed the relationship 
between culture transition, vitamin D status and cardio-meta-
bolic risks, despite a large influx of Asian migrants in the past 
decade. Objective: To investigate vitamin D status and markers 
of cardio-metabolic health in East Asian community-based 
individuals living in Canberra, Australia; and to explore the 
association between acculturation and cardio-metabolic risks. 

Methods: The study group consisted of 100 East-Asian 
Australians (i.e. with a Chinese, Korean or Japanese ancestry) 
with age ranging from 20-80 years. Data were collected on a 
range of measures of sun exposure, physical activity and diet. 
Acculturation was measured using a short form of an accultu-
ration rating scale for Asian migrants. Measurements of height 
and weight (to calculate body mass index), waist circumferen-
ce and blood pressure were taken during a face-to-face inter-
view. Serum 25-hydroxyvitamin D (25(OH)D) concentration 
and fasting blood glucose, lipids (triglyceride, high-density li-
poprotein cholesterol, low density lipoprotein cholesterol and 
total cholesterol) and hsCRP were measured. Participants were 
categorized into three groups (Traditional, Bicultural, Accultu-
rated) based on the acculturation score, using cluster analysis. 
Descriptive statistics were used to describe relevant health be-
haviours, serum 25(OH)D levels and concentrations of cardio-
metabolic markers in each group. Ordinal logistic regression 
models were fitted to assess the association between accultu-
ration level and vitamin D deficiency (<50nmol/L) using the 
traditional group as reference. Pearson’s correlation was used to 
assess the correlation between Serum 25(OH)D level and each 
cardio-metabolic markers. 

Results: Data collection for the Asian Australian Health 
Study is ongoing. Study results will be presented at the confe-
rence. 

Conclusions: Our results will allow us to better understand 
the influence of culture on cardio-metabolic health in a multi-
cultural community. 

Key words: Acculturation, Vitamin D, East Asian, Cardio-
metabolic health 

PO086
A STUDY OF DEVELOPMENT THE SERVING SIZE 
OF FOOD AND NUTRIENT RICH INDEX IN TAIWAN
S C. Hsu1, Y J. Chen2, C J. Huang2 
1Department of Tourism and Hospitality Manage-
ment, Kainan University, Taoyuan, Taiwan 
2Department of Biochemical Science and Technolo-
gy, National Taiwan University, Taipei, Taiwan

Background and objectives: According to the daily food 
guides, proper food intake means proper quantity and quali-
ty of food selected by energy density and nutrient density, but 
the standard of serving size for proper food intake is not es-
tablished yet. The problem in practice is that the difference of 
definition and standard of serving size and nutrition facts bet-
ween market commodities and the exchange list could make 
the consumer confused to choose proper food. Therefore, it is 
necessary to establish a convenient and unified standard of ser-
ving size and nutrition rich food index for the public to choose 
proper food and nutrients. 

Methods: We used a Taiwan food nutrient database for 837 
foods. The serving size was defined by the Taiwan new daily 
food guide, and we calculated the weight of 837 foods. The nu-
trient rich food 9.2 indexes (NRF9.2) was defined as the food 
values for 11 nutrients, based on serving size and 100 cal of 
food.

Results: Significant result of this study was found that the 
one serving size of rice and vegetables were 50 g and 100 g that 
defined by the food exchange list was different from the defi-
nition of the new daily food guide. The one serving size of rice 
and vegetables defined by the new daily food guide were 38 
g and >100 g. On the other hand, we used a Taiwan food nu-
trient database for 837 foods, including 136grains, 304 meats, 
160 vegetables, 101fruits, low fat dairy, and 71fat and nuts. The 
NRF9.2 index defined as the serving size was different from 
that defined as 100 kcal. 

Conclusions: The NRF9.2 index defined as the serving size 
could be readily expected to rank foods based on nutrient den-
sity.

Key words: diet, serving size, dietary behavior, nutrient 
density, nutrient profiling
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PO087
ANTIOXIDANT STATUS OF ALLIUM SCHOENO-
PRASUM TISSUE CULTURE ORGANS
D. Stajner1, B. Popovic1, A. Popovic1, D. Calic2, S. Zdra-
vkovic-Korac2 
1Faculty of Agriculture, Novi Sad, Serbia 
2Institute for Biological Research ‘Siniša Stankovic’, 
Novi Sad, Serbia

Background and objectives: This study was designed to 
examine Allium schoenoprasum tissue culture organs antioxi-
dant and scavenging activity. Cultured plant cells synthesize, 
accumulate and sometimes exude many classes of metaboli-
tes. Medicinal compounds are of particular interest and much 
effort has been devoted to obtaining some of the most active 
and precious therapeutics. Numerous compounds which pos-
sess antioxidant activity have been reported from in vitro cul-
tures. 

Methods: This study reports the results on the root, stalk 
and leaf antioxidant enzyme activities (superoxide dismuta-
se, catalase, guaiacol peroxidase and glutathione peroxidase), 
total phenol content, different radical (DPPH, NO•, O2

•- and 
HO•) scavenging capacities and also H2O2 scavenger capacity. 
In Allium schoenoprasum tissue culture organs the total antio-
xidant capacity was determined by the FRAP method. 

Results: The present results indicated that the crude extract 
of Allium schoenoprasum tissue culture exhibited antioxidant 
and scavenging abilities in all investigated plant parts. Antio-
xidant enzyme activities and radical scavenging capacities (ex-
cept NO•) showed the highest values in the roots and therefore 
the lowest lipid peroxidation. The highest values of NO• and 
H2O2 scavenging capacities were in the leaves. Therefore the 
leaves of Allium schoenoprasum tissue culture could be used 
as a source of natural antioxidants in the pharmaceutical, cos-
metic and food industries for manufacturing untoxic products 
with potent medicinal and antioxidant activity. 

Conclusions: Our investigation could be a starting point 
for further phytochemical investigations of Allium schoeno-
prasum tissue culture organs. The present results could be also 
beneficial for conventional herbalism and the possible future 
use of in vitro cultures as remedies. 

Key words: antioxidant; Allium schoenoprasum; tissue cul-
ture; FRAP, DPPH

PO088
MATERNAL EMPLOYMENT AND NUTRITIONAL 
STATUS OF PRE-SCHOOL CHILDREN IN RESOUR-
CE LIMITED SETTINGS OF OYO-STATE,NIGERIA
A. Michael1 
1The Federal Polytechnic, Bauchi, Nigeria

Background and objectives: Childhood nutrition is known 
to have a considerable impact on children’s health. The objec-
tive of the present study is the relationship between maternal 
employment and nutritional status of pre-school children from 
resource limited settings in akunfo, a rural area located in iddo 
local government of oyo-state, Nigeria. 

Methods: A total of 950 pre-school children were studied 
to assess anthropometric measurements of height,weight,mid-
upper arm,head and chest circumferences for each pre-school 
child using standard procedures together with structured ques-
tionaires which sought information on maternal daily working 
time,income,education and use of substitute care givers. 

Results: The findings showed that maternal education and 
working time are the two most important intervening factors 
in the relationship of maternal employment to child’s nutri-
tional status in many of the variables considered.variations in 
time mothers spent with their children daily were found to be 
significantly (p<0.05)related with their occupational status. 
Using weight for age parameters, 27.8% had mild protein-ener-
gy malnutrition (pem), 20.1% were moderately malnourished 
and 12.8% were severely malnourished. The level of malnutri-
tion was 41.2%, 24.8% and 14.8% for mild, moderate and seve-
re respectively using height for age. However level of wasting 
was 28.3% for mild pem,while 16.6% and 10.6% for moderate 
and severe respectively. 

Conclusions: Maternal education and working time are the 
two most important intervening factors in the relationship of 
maternal employment to child’s nutritional status in many of 
the variables considered.variations in time mothers spent with 
their children daily were found to be significantly (p<0.05)rela-
ted with their occupational status.

Key words: pem, nutritional status, maternal employment, 
resource limited settings, pre-school children. 
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PO089
ASSESSMENT OF DIETARY HABITS IN OBESE PA-
TIENTS
M. Domínguez-López1, I. González-Molero1, M. Gonza-
lo-Marín1, M. García1, M S. Ruiz de Adana1 
1Endocrinology and Nutrition Service, Carlos Haya 
Hospital, Málaga, Spain

Background and objectives: A key factor in the progressi-
ve increase in the prevalence of obesity is poor dietary habits.
Treatment of obesity with regular diets often fail, so knowing 
the specific habits of can be very useful to individualize 
treatment. We aimed to evaluate the dietary habits of subjects 
consulting for obesity.

Methods: We conducted a survey of eating habits for obe-
se patients who consulted for this reason during previous two 
months.

Results: Data from 68 patients were collected.Mean 
age:52.8+/-17.5years,34.4% males.64.7% had diabetes,50% 
were hypertensive and 58.8% dyslipidemic.Mean BMI at 
first visit was 39.77+/-5,45 and BMI at the time of the survey 
37.62 +/-7.24(66.7% between 25 and 40 and 33.3% over 40).
Mean weight:112.0+/-24.36kg initially vs 105.1+/-21.77 kg 
finally,with a mean follow-up of 2.5 +/-2.1 years.81,3% had re-
ceived dietary advice by a dietitian.28.5% of patients respon-
ded correctly to more than 75% of questions,39,% between 50 
and 75% and 32,1% responded adequately to less than 50%.
Subjectively,patients thought their diet was poor,fair,good,very 
good and excellent in 3.6%,53.6%,32.1%,10.7% and 0% respec-
tively.There was a significant association between subjective 
scores and dietary questionnaire:subjects who responded ap-
propriately to more than 75% felt their diet was poor,fair,good 
or very good in 0%,25%,50% and 25% of cases and subjects 
who responded correctly to less than 50% of questionnaire 
felt that their diet was poor in 11.1%,fair in 77.8% and good 
in 11,1%(p 0.007).Presence of adequate habits(over 75% co-
rrectly responses) was significantly associated with instruc-
tion by the dietitian(34.8% in instructed vs0% in subjects 
not instructed,PO.047)but there was no association to any 
other features studied:BMI(22.2% in morbid vs23.5% in no 
morbid),sex(35.3% in women vs 18.2% in men),age(31.6% in 
> 40 years vs 22.2% in<40years),diabetes(25% in diabetics vs 
33.3% in non-diabetics),hypertension(35.7%vs21.4%)or dysli-
pidemia(28.6 % vs 28.6%).

Conclusions: Although dietary education improves eating 
habits of obese patients,a high percentage remain with inade-
quate dietetic costums,which could be a key factor in the failu-
re of obesity treatment.

Key words: obesity, dietary customs 

PO090
ALIMENTATE SANO: AN INTERNET TOOL TO EVA-
LUATE AND PROMOTE HEALTHY LIFESTYLES FOR 
PREVENTION OF CHRONIC DISEASES
G. Echeverria1, P. Jiménez1, S. D’Acuntilde1, I. Urquiaga1, 
A. Rigotti1, F. Leighton1 
1Centro de Nutricion Molecular Y Enfermedades 
Cronicas, Pontificia Universidad Catolica, Santiago 
de Chile, Chile

Background and objectives: Web-based programs offer 
good potential for health education. Aliméntate Sano (AS, 
www.alimentatesano.cl) is an internet tool developed in Spa-
nish to promote and educate on healthy lifestyles -including 
Mediterranean Diet (MD)- as strategy to prevent chronic di-
seases in adult population (> 20 years old). 

Methods: AS has two sections: 1) Education on healthy li-
festyles (MD, physical activity and no-smoking) and chronic 
disease prevention; and 2) Fitbook: personal and private eva-
luation and follow-up of lifestyle and disease risk. Lifestyle was 
assessed through a MD Score (MDS, ranging from 0 (very-un-
healthy diet) to 14 (very-healthy diet)) as well as questionnai-
res of physical activity (IPAQ short Spanish version), smoking, 
and resting and eating habits. Health condition was measured 
by self-reported metabolic syndrome (MS) components and 
body mass index (BMI). Based on evaluation, users received 
recommendations and periodical reminders to improve their 
lifestyle. 

Results: After 2 years of operation, AS has over 55,000 
users. Data from 30,000 Chileans who completed all their re-
cords were analyzed. 61% were women, 72% young adults (20-
40 years old), and 80% had higher education. To reduce biases, 
lifestyle and health data were weighed by age and sex. In this 
sample, only 11% of Chilean adults eat healthy diet (MDS ¡Ý 
9), 46% have low physical activity and 37% smoke. With regard 
to health status, 65% show overweight or obesity and 25% have 
MS. Adults with bad lifestyle have 4-fold higher prevalence of 
MS than those with excellent lifestyle. Users who maintained at 
least one year adherence to AS, improved their diet from 6.0 to 
6.9 in MDS (p value <0.0001). 

Conclusions: AS is a feasible approach for education and 
promotion of healthy lifestyles and it can improve dietary in-
take in users. Website-based strategies may have significant im-
pact in chronic disease prevention. 

Key words: Mediterranean diet, lifestyles, e-learning. 
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PO091
NUTRITIONAL FACTORS INFLUENCE BONE MI-
CROARCHITECTURE DURING GROWTH. SHAH-
MORADI N, IULIANO-BURNS S, WANG XF, GHA-
SEM-ZADEH A, ZEBAZE R, WANG Q AND SEEMAN 
E DEPTS OF ENDOCRINOLOGY AND MEDICINE
N. Shahmoradi1, E. seeman1, S. Iuliano-Burns1, X. 
Wang1, A. ghasemzadeh1, Q. wang, Z. roger1 
1Endocrinology, Nutrition, Austin Health, University 
of Melbourne, Melbourne, Australia

Background and objectives: High resorptive modeling 
(not followed by formation at the same location) and remo-
deling activity excavate the medullary canal determining 
cortical thickness together with periosteal apposition during 
growth. At the ends of long bones, endochondral apposition 
and condensation of growth plate trabeculae form the meta-
physeal cortex with varying degrees of porosity determined by 
the differing tempo of longitudinal and appositional growth. 
We hypothesized that a higher intake of calcium, vitamin D 
and protein during childhood are associated with attainment 
of a more robust appendicular skeleton; thicker and less porous 
cortices and a smaller medullary canal. 

Methods: We measured tibial macro- and micro-architec-
ture using high-resolution peripheral quantitative computed 
tomography (HR-pQCT). Dietary intakes: using 3-day weig-
hed-food diaries. 

Results: Cross-sectional study of 62 healthy boys and girls 
aged from 6 to 18 years (mean 11 years) of whom 53.2% were 
prepubertal, 27.4% peripubertal and 19.4% postpubertal. In-
takes were calcium (803 mg, range 216 to 1623), vitamin D 
(2.89 ug, range 0.6 to 9.9) and protein (82 g, range 25.9 to 208). 
Results were expressed as mean, 95% confidence interval (CI).
In a General Linear Model multivariate analysis, the effect size 
(ES) estimated from the partial beta2 is greater between cor-
tical volumetric bone mineral density (vBMD) and calcium 
intake (ES= 0.025%, 95% CI, -0.095 to 0.022) and vitamin D 
intake (ES= 0.054%, 95%CI, -18.5 to 0.72). Protein intakes ex-
plained the greatest effect size (ES= 0.054, 95 % CI, 0.107 to 
3.206%) on total cross sectional area of the tibia compare to 
other bone macro- and microarchitecture results. 

Conclusions: Two factors limit the power of this study, the 
small sample size and the range of nutritional intakes which 
may be above those defining ‘insufficiency’. Within these cons-
traints we infer that ensuring adequate protein intake may 
benefit the attainment of peak bone microstructure during 
growth. 

Key words: HR-pQCT, modelling, remodelling 

PO092
EVALUATION OF AVAILABLE ENERGY OF SEVE-
RAL DIETARY FIBER MATERIALS BASED ON THE 
FERMENTABILITY FROM BREATH HYDROGEN EX-
CRETION IN HEALTHY SUBJECTS
T. Oku1, S. Nakamura1 
1Univesity of Nagasaki Siebold, Japan

Background and objectives: Dietary fiber is fermented rea-
dily or poorly by intestinal microbiota. Short-chain fatty acids, 
which are the product of fermentation, are utilized solely as the 
energy source of the host. However, the method used to evalua-
te the available energy (AE) of nondigestible and fermentable 
carbohydrates has not been established. The objective was to 
evaluate AE of major dietary fiber materials (DFMs) based on 
the fermentability from breath hydrogen excretion (BHE) in 
healthy subjects. 

Methods: Fructooligosaccharide (FOS) which is not diges-
ted and fermented completely by intestinal microbes was a po-
sitive control. Experimental design: Within-subject, repeated 
measures design 

Results: After DFM ingestion, end-expiratory gas (750-mL) 
was collected at 1-h intervals for 8 h, as well as 2-h intervals 
between 8 h and 14 h. After a sleeping, breath gas was collected 
30 min after waking up and 24 h after DFM ingestion. Hydro-
gen concentration in breath gas was assessed with gas chroma-
tograph. AE of DFMs tested was evaluated based on the area 
under the curve (AUC) of FOS. AE of polydextrose, partially 
hydrolysed guar gum, resistant maltodextrin and partially hy-
drolysed alginate was 1 kcal/g, and that of glucomannan, heat-
moisture treatment and high amylose corn starch and cellulose 
was 0 kcal/g, based on the ratio of AUC for 8 h. However, AE 
of all tested materials was 1 kcal/g in the calculation based on 
AUCs for 14 h and 24 h. 

Conclusions: We tried to evaluate AE of nondigestible and 
fermentable carbohydrates using the fermentability based on 
BHE for >14 h, and found that the collection period 8 h after 
ingestion of the test material is too short to evaluate AE. AE 
of tested dietary fiber materials including cellulose and gluco-
mannan was 1 kcal/g, based on the fermentability from BHE 
for 14 h in healthy subjects. 

Key words: fiber, expiratory gas
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PO093
AN ASSESSMENT OF DIETARY FACTORS IN JA-
PANESE NON-ALCOHOLIC FATTY LIVER DISEASE 
PATIENTS AND THE RELATIONSHIP WITH BLOOD 
PARAMETERS
H. Tatsumi1, Y. Kobayashi1, S. Wada1, M. Kuwahata1, Y. 
Sumida2, Y. Kido1 
1Graduate School of Life and Environmental Scien-
ces, Kyoto Prefectural University, Kyoto, Japan

2Department of Molecular Gastroentelogy and He-
patology, Kyoto Prefectural University of Medicine, 
Kyoto, Japan

Background and objectives: The number of non-alcoholic 
fatty liver disease (NAFLD) and steatohepatitis (NASH) pa-
tients have been increasing along with the increase in life-style 
related diseases throughout the world. However, little is known 
about the actual eating habits of NAFLD/NASH patients, espe-
cially in Japan. In this study, we assessed the dietary intake of 
Japanese NAFLD/NASH disease patients, and investigated the 
relationship between the dietary factors and blood parameters. 

Methods: A cross-sectional study was conducted involving 
91 Japanese NAFLD/NASH patients (42 males and 49 females, 
diagnosed by liver biopsy) aged 16-85 years over a 1-month 
period with a self-administered diet history questionnaire. As-
sessment of the dietary factors intake was performed using the 
Dietary Reference Intakes and National Nutrition Survey in Ja-
pan. The correlations between the dietary factors and the blood 
parameters were analyzed using a stepwise multiple regression 
analysis method. 

Results: The results showed: (1) a high-level consumption 
of sugar and confectionery and a low intake of cereals and po-
tatoes, (2) a low intake of vitamins, minerals, and dietary fiber, 
probably due to a low consumption of vegetables, mushrooms, 
and/or algae, (3) the hepatic dysfunction and dyslipidemia-re-
lated parameters showed a significant correlation with animal 
food intake, (4) HbA1c and the hepatic dysfunction-related pa-
rameters demonstrated a significant correlation with the intake 
of fat, vitamins, minerals, and dietary fiber, and (5) female sub-
jects showed a high intake of fat as well as a significant positive 
correlation with HbA1c and the carbohydrate energy ratio. 

Conclusions: This study showed that Japanese NAFLD/
NASH patients were biased in the selection of high carbohy-
drate foods, with a high-level intake of fat and a low intake of 
vitamins, minerals, and dietary fiber. Moreover, the results su-
ggested a relationship between the dietary factors and the de-
velopment of disease in NAFLD/NASH patients. 

Key words: NAFLD/NASH, Dietary reference intakes, Die-
tary habits, Japanese 

PO094
IMMUNOCYTIC PROFILES AND RESPONSES OF 
HYPERURICEMIC RATS FED WITH CASEIN OR SOY 
PROTEIN COMBINED WITH PALM OR SAFFLOWER 
OIL
H-C. Lo1, Y. Yang2 
1Department of Nutritional Science, Fu Jen Catholic 
University, New Taipei City, Taiwan 
2Division of Nephrology, Internal Medicine, 
Changhua Christian Hospital, Changhua, Taiwan

Background and objectives: Uric acid (UA) is one of the 
antioxidants in the plasma; however, the pro-oxidant and free 
radical features of UA may activate proinflammatory respon-
se. Previous study revealed that ingestion of soy protein with 
safflower oil may lower serum UA and ingestion of casein with 
safflower oil may attenuate hyperuricemia-associated renal da-
mage. In this study we further investigated the effects of these 
protein and oil combinations on immunocytic profiles and res-
ponses in hyperuricemia. 

Methods: Male Wistar rats administered with oxonic acid 
and UA to induce hyperuricemia were fed with casein or soy 
protein plus palm or safflower oil for 8 weeks. Normal rats fed 
with conventional diet composed of casein plus corn oil were 
included. 

Results: Hyperuricemic rats had significantly decreased 
serum albumin and increased UA, leukocyte numbers, and 
spleen weights compared to normal rats (one-way ANOVA, 
p<0.05). In hyperuricemic rats, casein was the factor to increa-
se plasma interferon-£^, soy protein was the factor to increase 
B-splenocytes, palm oil was the factor to increase plasma ni-
trite/nitrate, and safflower oil was the factor to decrease plas-
ma UA and to reverse changes in T-cytotoxic splenocytes and 
B-leukocyte (two-way ANOVA, p<0.05). In peripheral blood 
leukocytes, spontaneous and Con A-stimulated decreases in 
interleukin-10 production were significantly reversed by the 
four different combinations and lipopolysaccharide-stimulated 
increases in interleukin-10 production were significantly de-
creased by the combination of soy protein and safflower oil in 
hyperuricemic rats. In splenocytes with and without Con A 
or lipopolysaccharide stimulations, soy protein with palm or 
safflower oils significantly decreased tumor necrosis factor-£\ 
and increased interleukin-10 productions in hyperuricemic 
rats. 

Conclusions: These results suggest that ingestion of soy 
protein and safflower oil may alleviate hyperuricemia and sple-
nocytic pro-inflammatory response and may elevate leukocytic 
and splenocytic Th2 responses in hyperuricemia. 

Key words: hyperuricemia, immunocyte, cytokine, soy 
protein, safflower oil 
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PO095
CARDIOMETABOLIC RISK IN RELATION TO OBE-
SITY GRADES AMONG EGYPTIAN SCHOOL STU-
DENTS
S. El-Masry1, N. Hassan1, M. Abd El-moniem2, M. Al-To-
hamy1 
1Biological Anthropology Dept., National Research 
Centre, El Cairo, Egypt 
2Medical Biochemistry Departments, National Re-
search Centre, El Cairo, Egypt

Background and objectives: Childhood obesity is a risk 
factor for developing cardio metabolic diseases in adulthood. 
Objective: Studying the association of cardio metabolic risk 
factors in students (7 - 16 years) with different obesity grades. 

Methods: Cross-sectional study including 169 student: 
72 obese [body mass index (BMI) > 95th percentile] and 97 
extremely obese (BMI > 97th percentile) for age and gender 
based on Egyptian Growth Reference Charts. Interrelations-
hip between risk factors prevalence: hypertension, high waist 
circumference (WC), impaired fasting glucose, hyperinsuli-
nieamia, insulin resistance, and dyslipideamia (abnormal TC, 
LDL-C, HDL-C, and triglyceride), according to age groups and 
degree of obesity were assessed. A set of cardio metabolic risk 
factors were defined for each individual, ranging from 0 (no 
risk factors) to 9 (all risk factors). 

Results: In younger age group (7 - 11 years), extremely 
obese students were proven to have higher frequencies of car-
dio metabolic risk factors in comparison to obese group, with 
highly significant differences regarding fasting glucose level 
and WC. Older students aged 12- 16 years recorded insigni-
ficant differences in the frequency of cardio metabolic risk 
factors between obese and extremely obese ones. For both age 
groups, elevated total and LDL-Cholesterol were significantly 
linked to disturbances of carbohydrate metabolism; indicated 
by fasting glucose level. Highly significant positive interrela-
tionships between WC and triglycerides for children, and dias-
tolic blood pressure for adolescents were detected. Among ex-
tremely obese students, 81% of younger and 60% of older had 
a cluster of at least three risk factors or more in comparison to 
only 56.7% and 48.7% of obese. 

Conclusions: Cardio metabolic risk factors are associated 
with degree of obesity in young age (7-11 years), but not in tho-
se aged 12-16 years. Elevated triglycerides are the most com-
mon risk factors in both age groups. 

Key words: Obesity; risk factors; children, adolescents. 

PO096
ROLE OF SLOW DIGESTING CARBOHYDRATES 
DURING PREGNANCY FOR IMPROVING LEAR-
NING AND MEMORY IN OFFSPRING OF OBESE 
RATS. (NIGOHEALTH STUDY)
M J. Martin1, E. Oliveros1, M. Manzano1, J M. Lopez-Pe-
drosa1, R. Rueda1 
1Discovery R&D, Abbott Nutrition, Granada, Spain

Background and objectives: Maternal obesity and accom-
panying obesogenic dietary intake prior to and throughout 
pregnancy and lactation program offspring physiological sys-
tem predisposing to a high risk of developing metabolic syn-
drome and reduced cognitive performance later in life. We 
examined the effects of two mixtures of carbohydrates (CHO) 
consumed by pregnant rats, exposed to high fat diet, on cogni-
tive abilities of the adult offspring. 

Methods: Virgin rats were assigned to one of three expe-
rimental groups: control (C) dams fed a standard rodent diet 
before mating and throughout pregnancy; dams fed a high 
fat 6 weeks before mating and then fed a HF diet containing 
either CHO with high (HF/HC) or low (HF/LC) digestion rate 
throughout pregnancy. At delivery all the animals were fed 
with the standard rodent diet for the remainder of the study 
(13 weeks). Morris water maze and novel object recognition 
(NOR) were performed to test learning and memory. 

Results: In both paradigms, HF/LC rats performed better 
than HF/HC rats and more similar to control rats. In water-
maze, HF/LC rats learned quicker the location of the platform 
and 24h after last training trial, they were able to remember its 
location once removed, while HF/HC rats were not. Regarding 
NOR, both control and HF/LC rats differenciated between the 
novel and the familiar objects while HF/HC rats did not distin-
guished between them. 

Conclusions: These data demonstrate that the selected 
CHO mixture is effective in improving cognitive abilities in the 
offspring later in life. 

Key words: Early programming, adiposity, dietary carbohy-
drates, cognition. 
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PO097
ROLE OF SLOW DIGESTING CARBOHYDRATES 
DURING PREGNANCY FOR PREVENTING ADIPO-
SITY PROGRAMMING IN OFFSPRING OF OBESE 
RATS. (NIGOHEALTH STUDY)
J M. Lopez-Pedrosa1, M. Manzano1, P. Bueno-Vargas1, 
M J. Martin1, C. Ramirez Tortosa2, R. Rueda1 
1Discovery R&D, Abbott Nutrition, Granada, Spain 
2Dpt of Pathology, Complejo Hospitalario de Jaen, 
Jaen, Spain

Background and objectives: Maternal obesity and accom-
panying obesogenic dietary intake prior to and throughout 
pregnancy and lactation program offspring physiological sys-
tem predisposing to a high risk of developing metabolic syn-
drome later in life. We examined the effects of two mixtures of 
carbohydrates (CHO) consumed by pregnant rats, exposed to 
high fat diet, on body adiposity either in the pregnant mothers 
or in the offspring. 

Methods: Virgin rats were assigned to one of three expe-
rimental groups: control (C) dams fed a standard rodent diet 
before mating and throughout pregnancy; dams fed a high 
fat 6 weeks before mating and then fed a HF diet containing 
either CHO with high (HF/HC) or low (HF/LC) digestion rate 
throughout pregnancy. At delivery all the animals were fed 
with the standard rodent diet for the remainder of the study 
(13 weeks). Body composition was analyzed longitudinally by 
using Magnetic Resonance Imaging technology. Plasma bio-
chemical analysis was performed by using Pentra autoanalyzer. 

Results: HF/HC dams had significant lower body weight 
gain compared to C and HF/LC dams. Litter size and sex ra-
tios were not significantly different among the groups. Only 
HF/HC offspring had significantly higher fat mass accretion at 
adolescence than the C offspring group (t-test; p<0.05). HF/
HC offspring adiposity was paralleled to high levels of plasma 
glucose, leptin, triacylglicerides and cholesterol (p<0.05). In 
contrast, HF/LC offspring exhibited similar adiposity than the 
C offspring group. Ingenuity pathway analysis associated obe-
sity to HF/HC rats compared to C and HF/LC. 

Conclusions: These data further reinforce the importance 
of maternal nutrition during this critical window of develop-
ment and clearly show that altering the carbohydrate profile of 
maternal diet has the potential to influence metabolism in offs-
pring preventing the susceptibility to adiposity-related compli-
cations later in life. 

Key words: Early programming, adiposity, dietary carbo-
hydrates 

PO098
DEMISPAN MAY BE A BETTER INDICATOR OF NU-
TRITIONAL STATUS AMONG THE AGED IN THE 
GREATER ACCRA REGION
R K D. Turkson1 
1Dept. of Nutrition, National University of Lesotho, 
Lesotho

Background and objectives: Dietary intake and nutritional 
status are important determinants of health throughout the life 
cycle of human beings. Alterations in physiological structure 
and function that occur with age may be as a result of disea-
se and disability as well as diet deficiency in nutrients intake. 
No study has been carried out on the nutritional status of the 
aged in Ghana and there was the need to fill in the knowledge 
gap. The objective of the study was to compare the nutritional 
status of the aged using demispan and body mass index and to 
determine the dietary patterns of the aged in the Greater Accra 
Region of Ghana. 

Methods: A cross sectional study was carried out in 2006 
using semi-structured questionnaire comprising socio- demo-
graphic characteristics, dietary patterns (food frequency ques-
tionnaire (FFQ) and 24 hour recall), and anthropometry. 

Results: The analysis showed that 41% males and 59% fe-
males were deficient in energy intake while 53% of males and 
57% of female respondents exceeded their requirement for pro-
tein. The FFQ and 24-hour recall showed that dietary pattern 
of the respondents was monotonous, mostly carbohydrate ba-
sed. Nutritional status of the respondents was computed using 
body mass index (BMI) from height and weight and Demispan 
(from finger web to sternal notch). The BMI revealed that 28% 
males and 23% females were overweight, and 15% females were 
obese. The demispan also revealed that 72% males and 35% 
females were underweight, 6% males and 17% females were 
overweight and 18% females were morbidly obese. BMI and 
Demispan were significantly correlated (r = 0.91 and 0.75) for 
females and males respectively and majority of the respondents 
had negative energy balance. 

Conclusions: Demispan was more effective in determining 
the nutritional status of the aged. 

Key words: Demispan, Aged, Nutritional Status. 
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PO099
MEASURING FRUIT AND VEGETABLE CONSUMP-
TION – USE OF COMBINED OR SINGLE BIOMAR-
KERS
J. Woodside1, L. Hamill1, I. Young1, M. McKinley1 
1Queen’s University Belfast, Northem Ireland, UK

Background and objectives: A high intake of fruits and ve-
getables (FV) is associated with reduced risk of chronic disease. 
Blood biomarkers offer an objective indicator of FV intake. A 
valid biomarker of overall FV intake would be able to confirm 
population intakes, more precisely evaluate the association 
between intakes and health outcomes and confirm complian-
ce in FV interventions. Several substances have been proposed 
as biomarkers of FV intake: vitamin C, the carotenoids, and 
polyphenols. Certain biomarkers are strong predictors of sin-
gle FV, however, proposed single biomarkers of FV consump-
tion are only modestly predictive of overall FV consumption. 
A number of studies have suggested that summing individual 
urinary flavonoids correlates better with FV intake than indivi-
dual flavonoid excretion. It may therefore be possible to combi-
ne potential biomarkers of FV intake and better predict intake 
with a combined biomarker approach rather than using single 
markers or a panel of single markers. 

Methods: The FAVRIT study was an 8 week FV interven-
tion study in mild hypertension. Participants were randomised 
to consume 1, 4 or 7 portions FV/d, and received weekly deli-
veries of FV. Compliance was encouraged during weekly phone 
calls from the research team. Participants (n=132) completed 7 
day food diaries at baseline and week 8, while plasma vitamin 
C and serum carotenoid concentrations were assessed at the 
same time points. 

Results: Change in vitamin C was most closely associa-
ted with change in self-reported FV intake (r=0.29; p=0.006), 
but when the changes in six carotenoids (lutein, zeaxanthin, 
b-cryptoxanthin, a-carotene, b-carotene and lycopene) were 
added to the model, the percentage of variation explained in 
self-reported FV intake increased from 8.4% to 36.6%, which 
represents a 4.4-fold increase. 

Conclusions: Therefore this study shows that a combined 
biomarker approach may better predict FV consumption than 
single biomarkers. 

Key words: fruit and vegetables; vitamin C; carotenoids; 
biomarkers 

PO100
CONTRIBUTION OF NUCLEAR TECHNIQUES TO 
NUTRITION PROGRAMMES IN LATIN AMERICA
C. Slater1, N. Mokhtar1, M. Valencia2, V. Ruiz3, M. Ramí-
rez4, A. Pallaro5, F. Fontes6, E. Aguilar7, A. della Santa8, 
M. Baron9, G. Salazar10 

1Division of Human Health, International Atomic 
Energy Agency (IAEA),Vienna, Austria 
2Department of Chemistry and Biological Sciences, 
University of Sonora, Hermosillo, Mexico 
3Department of Biochemistry and Physiology, Insti-
tute of Nutrition, Havana, Cuba 
4Instituto de Nutrición de Centro América y Pana-
má, Ciudad de Guatemala, Guatemala 
5Faculty of Pharmacy and Biochemistry, University 
of Buenos Aires, Buenos Aires, Argentina 
6Ministry of Health, Panama City, Panamá 
7Ministry of Health, Quito, Ecuador 
8School of Nutrition, University La República, Mon-
tevideo, Uruguay 
9Instituto de Investigaciones en Nutrición, Universi-
dad de Carabobo, Valencia, Venezuela 
10Friedman Nutrition School Tufts Univ

Background and objectives: Over the past 15 years, the In-
ternational Atomic Energy Agency, through its technical coo-
peration programme has supported 10 regional and 7 national 
projects in Latin America, to apply nuclear techniques in asses-
sing aspects of the double burden of malnutrition. 

Methods: Stable isotope techniques were used in eighteen 
countries to assess body composition, human milk intake, 
energy expenditure, micronutrient bioavailability and micro-
nutrient status, H.pylori infection, and the health consequen-
ces of obesity. Traditional techniques such as dietary recall, 
anthropometry, bioelectrical impedance and anti-H.pylori an-
tibodies were validated against isotopic techniques. 

Results: Adequacy of intake, total energy expenditure and 
low levels of physical activity were identified. Energy requi-
rements of children were measured. Prediction equations for 
body fat for school children and elderly, were generated and va-
lidated. Human milk intake by other  Methods, appeared to be 
overestimated. No association between anaemia and H.pylori 
infection was identified. Body fat accretion in children was as-
sociated with parents’ overweight, higher blood pressure, poor 
nutrition, inflammation, and glucose intolerance. 

Conclusions: Stable isotope techniques have been used 
as reference  Methods for validation of simpler methodology 
to be used in evaluation of nutritional interventions in Latin 
America. 

Key words: isotopic techniques, nutrition, Latin America 
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PO101
POMEGRANATE EXTRACT SUPPLEMENTATION 
INFLUENCES BLOOD PRESSURE AND HOMA-IR IN 
HUMAN VOLUNTEERS: A 4-WEEK RANDOMISED, 
DOUBLE-BLIND, PLACEBO-CONTROLLED PILOT 
STUDY
E. Al-Dujaili1, A. Stockton1, I. Davidson1, S. Drummond1 
1Dietetics, Nutrition & Biological Sciences, Queen 
Margaret University, Edinburgh, UK

Background and objectives: Interest in antioxidant po-
lyphenol-rich pomegranate (Punica granatum L.) products 
has increased in recent years with growing reports of potential 
health benefits (Borges et al, 2010). Pomegranate polyphenols 
have been noted to lower systolic blood pressure (SBP) and 
insulin resistance in several trials involving participants who 
are hypertensive or normotensive volunteers (Carpenter et al, 
2010; Tsang et al, 2012). The aim of this research was to in-
vestigate the effect of a new pomegranate extract (PomeGreat 
PurePlus) supplementation on blood pressure and insulin re-
sistance (HOMA-IR) in human volunteers. 

Methods: Ethical approval was granted by the Divisional 
Ethics Committee at Queen Margaret University. Volunteers 
(7 males and 22 females) participated in a randomised, dou-
ble-blind, placebo-controlled parallel study (Mean BMI was 
25.05± 3.91kg/m² ranged from 18.57 to 32.46 kg/m²; Mean age 
was 34.5±13.7years (range19-62). After randomization, parti-
cipants consumed either one pomegranate extract or placebo 
capsule daily for 4 weeks. Each capsule weighed 1.2g and con-
tained either 370mg of pomegranate extract or inert substance. 
Dietary history and anthropometric measures were also recor-
ded to assess confounding factors. Fasting blood samples were 
obtained at baseline and after 4 weeks for glucose, insulin and 
insulin resistance assessment. 

Results: The pomegranate extract group exhibited a signi-
ficant decrease in SBP from 120.3±13.3 to 115.6±13.1mmHg 
(P=0.012). Diastolic BP was slightly reduced but not significant 
(p=0.192). There was also a significant reduction in the HO-
MA-IR levels from 2.22±2.6 to 1.61±1.9 (P=0.045). For those 
receiving the placebo, no significant changes were recorded. 

Conclusions: These results suggest that if pomegranate ex-
tract consumption in normotensive volunteers reduces blood 
pressure, it may ameliorate recognized cardiovascular risk fac-
tors in overweight and obese populations. The concurrent abi-
lity to decrease insulin resistance could be of benefit to those 
who suffer from type2 diabetes, metabolic syndrome or obesity. 

Key words: Pomegranate; Blood pressure; Insulin resistan-
ce; Obesity; Polyphenols. 

PO102
ROLE OF SLOW-DIGESTING CARBOHYDRATES 
DURING PREGNANCY FOR IMPROVING ADIPO-
SE TISSUE GLUCOSE TRANSPORT AND INSULIN 
SIGNALING IN OBESE RATS’ OFFSPRING (NIGO-
HEALTH STUDY)
M D. Girón2, R. Salto2, M. Manzano1, J D. Vílchez2, E. Ca-
brera2, P. Bueno1, M J. Martín1, R. Rueda1, J M. López-
Pedrosa1 
1Discovery R&D, Abbott Nutrition, Granada, Spain 
2Department of Biochemistry and Molecular Bio-
logy, School of Pharmacy, University of Granada, 
Spain

Background and objectives: Maternal obesity and accom-
panying obesogenic dietary intake prior to and throughout 
pregnancy and lactation program offspring physiological sys-
tem predisposing to a high risk of developing metabolic syn-
drome later in life. We examined the effects of two mixtures of 
carbohydrates (CHO) consumed by pregnant rats, exposed to 
high fat diet, on adipose tissue glucose transporters and insulin 
signaling in offspring at weaning and adolescence. 

Methods: Virgin rats were assigned to one of three expe-
rimental groups: control (C) dams fed a standard rodent diet 
before mating and throughout pregnancy; dams fed a high 
fat 6 weeks before mating and then fed a HF diet containing 
either CHO with high (HF/HC) or low (HF/LC) digestion rate 
throughout pregnancy. At delivery all the animals were fed 
with the standard rodent diet for the remainder of the study 
(13 weeks). Lysates from adipose tissue were used to analyze 
glucose transporters, insulin signaling and glycolytic and adi-
pogenic enzymes by western blot. 

Results: HF/LC offspring had significant higher GLUT4 
and phosphorylated PKB/Akt than C and HF/HC groups at 
weaning. At adolescence, both remained higher in the HF/
LC compared to HF/HC rats. Moreover, it is noticeable that 
HF/HC group had higher levels of adipogenic enzymes, such 
as pyruvate carboxylase, phosphoenolpyruvate carboxykinase 
and acetyl-CoA carboxylase, which is consistent with an in-
crease in adipogenesis. 

Conclusions: Data support the importance of CHO profi-
le during pregnancy to modulate the glucose transport in the 
offspring. The high level of GLUT4 in slow digesting CHO rats 
may lead to increased sensibility to insulin. Even keeping an 
obesogenic diet during pregnancy, this CHO system given to 
the pregnant rat was able to reduce the expression of adipoge-
nic enzymes in the adipose tissue of the offspring. 

Key words: Early programming, adipose tissue, dietary car-
bohydrate. 
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PO103
BODY MASS INDEX AND ITS RELATIONSHIPS 
WITH VISCERAL AND SUBCUTANEOUS ADIPOSI-
TY IN CUBAN CHILDREN AND ADOLESCENTS
M. Esquivel1, C. González1, M. Ruben2 
1Department of Human Growth and Development. 
Julio Trigo López Medical School, Medical Universi-
ty of Havana, Cuba 
2Center of Cybernetics Applied to Medicine, Medi-
cal University of Havana, Cuba

Background and objectives: The rising prevalence of obe-
sity in children and adolescents is an important public health 
problem in both developed and developing countries; this si-
tuation has given a new urgency to understand the relations 
between body mass index -which is considered the most useful 
indicator of obesity in clinical practice - and visceral and sub-
cutaneous adiposity, that have not been fully defined in these 
ages. We aimed to determine the associations of body mass in-
dex and visceral and subcutaneous adiposity indicators in this 
population.

Methods: Weight(W), height (H), waist circumference 
(WC) and triceps (TS), subscapular (SS) and suprailiac (SIS) 
skinfolds were measured in 4564 randomly sampled Havana 
children and adolescents aged 7,5 and 18,5 years. The asso-
ciations between body mass index (BMI), visceral adiposity 
-using WC - and subcutaneous adiposity -using TS, SS, SIS and 
the sume of them (SUS) - were assessed through Pearson´s co-
rrelation coefficients and linear regression. Receiver-operating 
characteristic analysis was employed to derive optimal age-ad-
justed sex-specific BMI thresholds for predicting high adiposi-
ty (> 90 percentil of WC and SUS).

Results: All anthropometric variables studied were positive 
and significantly correlated but the most striking result was the 
stronger association displayed of BMI with indicators of adi-
posity compared to the relations between WC and SUS. Age-
specific cutoff BMI values in boys/girls to identify high visce-
ral and subcutaneous adiposity were established. Mechanisms 
related with adipose tissue biology and fat distribution were 
explored.

Conclusions: Visceral fat plays a major role in the obesity 
assessment by BMI in this population whereas subcutaneous 
fat has a lesser role. Increasing understanding of the mecha-
nisms involved in adiposity at these ages may potentially im-
prove our ability to understand the role of excess weight and 
adiposity in health risks.

Key words: visceral fat, subcutaneous fat, BMI 

PO104
GENETIC CHARACTERISTICS OF ANTIOXIDANT 
ENZYMATIC DEFENSE IN MEXICAN POPULATION 
WITH OVERWEIGHT AND OBESITY DEGREES I TO 
III
C. Hernández-Guerrero1, A. Parra1, N. Martínez1, C. Tre-
jo1, M. Díaz1, M. Iturbe1 
1Departamento de Salud, Universidad Iberoameri-
cana Ciudad de México, México

Background and objetives: Oxidative stress is associated 
with obesity and their principal comorbidities. The Mangane-
se Superóxido Dismutase (MSD) and the Glutathione Peroxi-
dase (GPX) are important antioxidants enzymes. The gene of 
MSD has a single nucleotide polymorphism (SNP) at codon 
16 (Ala16Val; rs4880) and the GPX has a SNP at codon 198 
(Pro198Leu; rs1050450). In both cases the SNPs abrogate 
the activity of corresponding enzymes. The objective of the 
study was to evaluate the association of SOD-Ala16Val and 
GPX-Pro198Leu in Mexican population with normal weight, 
overweight and obesity. 

Methods: An observational, transversal and comparative 
study was conducted with mestizo Mexican population at the 
Nutrition Clinic of the Universidad Iberoamericana Ciudad 
de México. The study included 50 participants with normal 
weight, 36 with overweight, 26 with obesity grade-I, 20 with 
grade-II and 23 with grade-III (OB-III). ADN was isolated 
from peripheral blood. The identification of SNPs was done by 
Polymerase Chain Reaction technique follows of Restriction 
Fragment Length Polymorphism technique using the Apa I en-
zyme to SOD-Ala16Val and Bsa WI to GPX-Pro198Leu. The 
results were analyzed by Xi square and a p<0.05 was accepted 
as statistical difference. 

Results: The frequencies of mutated alleles of MSD-Ala-
16Val and GPX-Pro198Val (homozygotes plus heterozygotes) 
were 0.34 and 0.48 in control (CG); 0.50 and 0.69 in overweight; 
0.65 and 0.59 in obesity (OB) grades I-III groups, respectively. 
There were only statistical differences between CG and OB gra-
des I-III (Xi2=10.1; p=0.001; O/R=3.6; I.C. 95% 1.6-7.8) and 
between CG and OB-III (Xi2=6.6; p=0.009; O/R=4.4; I.C. 95% 
1.5-12.8) for SOD-Ala16Val. 

Conclusions: Mexican people with obesity included in the 
study show higher frequency of SOD-Ala16Val mutated allele 
in comparison with persons with normal weight. People with 
morbid obesity (IMC>40) account the higher prevalence of be-
fore mentioned mutation between obesity group. 

Key words: Obesity, Overweight, Superoxide dismutasa, 
Glutation Peroxidase, Polymorphisms 
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PO105
LEPTIN, VITAMIN D AND CARDIORESPIRATORY 
FITNESS AS RISK FACTORS FOR INSULIN RESIS-
TANCE IN EUROPEAN ADOLESCENTS; SEX-DIFFE-
RENCES IN THE HELENA STUDY
D. Jiménez-Pavón1, M. Sese1, J. Valtueña2, M. Cuenca-
García3, M. González-Gross2, F. Gottrand4, A. Kafatos5, 
Y. Manios6, W. Widhalm7, S. de Henauw8, A. polito9, F R. 
Pérez-López10, L A. Moreno1 
1GENUD: “Growth, Exercise, Nutrition and Develop-
ment” Research Group. Department of Physiothera-
py and Nursing, Faculty of Health Sciences, Univer-
sity of Zaragoza. 
2ImFINE Research Group. Department of Health 
and Human Performance. Facultad de Ciencias de 
la Actividad Física y del Deporte (INEF), Universidad 
Politécnica de Madrid, Madrid, Spain 
3Department of Medical Physiology, School of Me-
dicine, University of Granada, Spain 
4Faculté de Médecine, Université de Lille2, France. 
5Preventive Medicine and Nutrition Clinic, Universi-
ty of Crete, Heraklion, Greece 
6Department of Nutrition and Dietetics, Harokopio 
University, Greece 
7Division of Clinical Nutrition and Prevention, 
Department of Pediatrics, Medical University of 
Vienna, Vienna, Austria 
8Department of Public Health, Ghent University, 
Ghent, Belgium 
9National Research Institute for Food and Nutrition, 
Roma, Italia 
10Michigan State University, East Lansing, MI, USA

Background and objectives: The number of risk factors for 
insulin resistance increased in the last decade and Vitamin D 
emerged as pleiotropic regulator of many cells. We sought to 
identify the relevance of a complete set of risk factors for insu-
lin resistance in adolescents from Europe and to consider their 
possible gender-specific associations. 

Methods: The Healthy Lifestyle in Europe by Nutrition in 
Adolescence Cross-Sectional Study (HELENA-CSS) was con-
ducted in European adolescents aged 12.5 to 17.5 years from 
nine countries. A total of 1053 participants with valid body 
mass index (BMI) homeostasis model assessment (HOMA) in-
dex data were included in the study. HOMA was used as mar-
ker of insulin resistance. Three markers of body fat were used 
based on anthropometric measurements. A dietary index was 
calculated and total energy intake estimated from questionnai-
re. C-reactive protein, leptin and vitamin D were assessed and 
physical activity, cardiorespiratory fitness and muscular stren-

gth were measured. Center, socioeconomic status, pubertal sta-
tus and season were controlled. 

Results: In males, leptin was the only risk factor for insulin 
resistance after adjusting for confounders including markers 
of body fat (Odds ratios; ORs from 1.49 to 1.60). In females, 
leptin, vitamin D, and cardiorespiratory fitness were the remai-
ning independent risk factors for insulin resistance after ad-
justments (ORs 2.11, CI. 1.29 to 3.45; 0.50, CI. 0.31 to 0.80; and 
0.54, CI. 0.33 to 0.87, respectively). 

Conclusions: Our observations suggest a gender dimor-
phism in the identification of risk factors for high insulin resis-
tance. Preventive strategies should focus, in addition to control 
leptin level, on improving modifiable factors such as cardiores-
piratory fitness and ensuring vitamin D sufficiency. Randomi-
zed control trials are necessary to warrantee their efficacy. 

Key words: leptin, vitamin D, fitness, adolescence, insulin 
resistance. 

PO106
FOCAL NUTRITION LEARNING CENTER: DOES THE 
USE OF LOCAL FOODS AND PRACTICES IMPACT 
CHILD MALNUTRITION? A CASE OF BURUNDI
A. Madagasha1, M. Loha2, S. Sinamo Boltena2, J. Mu-
genzi2 
1World Vision Burundi, Burundi 
2World Vision International East Africa Region

Background and objectives: Chronic malnutrition is a se-
rious public health problem in Burundi. Nationally 58% chil-
dren are stunted and nearly 45% of them are anemic. To reduce 
the impact of malnutrition WV designed a community based 
nutrition program called, FARN (Foyer d’Apprentissage et de 
Réhabilitation Nutritionnelle - Nutrition Education and Reha-
bilitation Centers). The purpose of this study is to share the 
impact of local foods and practices to improve complementary 
feeding practice and child growth. 

Methods: A critical nine steps were used to discovery (nu-
trition status, local foods, practices), mobilize the community, 
conduct 12 days nutrition education sessions and two weeks 
home follow up. Children were monitored for their growth 
in admission. Follow up weight was taken at 12 days and end 
of one month to check the graduation criteria. Background, 
anthropometric and attendance data were collected excel based 
software and analysis was conducted manually. 

Results: between 2011-2012 2052 children, nearly half of 
them were between 6 – 23 months, participated. On 12 days 
76% of children gained 200 gms and discharged from the ses-
sions for home follow up. By the end of 30 days 78% of chil-
dren had gained 400gms meeting the graduation criteria. The 
average weight gain of children was 373gms and 689gms on 12 
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and 30 days respectively. Based on the national classification of 
growth rate by the end of 30 days, 92.1% of children achieved 
accelerated growth, 6% achieved adequate growth and the rest, 
1.9%, inadequate growth. Further analysis showed reduction in 
severe form of under nutrition by more than 50%. Care givers 
and parents observed change in nutrition status of the children. 

Conclusions: use of appropriate nutrition promotion ap-
proach is essential for effective contribution of local foods in 
reducing the burden of malnutrition in resource poor settings. 

Key words: weight gain, local foods and practices, FARN, 
graduation 
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PROJECT ENERGIZE: REDUCING CHILDHOOD 
OBESITY; TRANSLATION FROM A RANDOMISED 
CONTROLLED TRIAL TO AN EFFECTIVE REGIONAL 
HEALTH SERVICE
E. Rush1, S. Mc Lennan2 

1Child Health Research, Auckland University of 
Technology, Auckland, New Zealand 
2Active Living, Sport Waikato, Hamilton, New Zea-
land

Background and objectives: Globally, and in New Zealand, 
the prevalence of childhood obesity continues to rise. An ur-
gent public health need is effective physical activity and nutri-
tion interventions for children. In 62 control and 62 interven-
tion primary schools a 2004-2006 randomised controlled trial 
(RCT) of the Energize through-school Programme demonstra-
ted favourable changes in body size and the programme was 
rolled out as a health service to all 244 regional schools. 

Methods: Effectiveness evaluation in 2011 included measu-
res of height, weight, waist and run speed of 2665 7 year-old and 
2589 10 year-old children (36% Mâori, the indigenous people 
). An economic model was used to extrapolate the programme 
effects, initial costs, lifetime health treatment cost structures, 
quality-adjusted-life-years gained and increased life expectan-
cy to the general and Mâori child population of New Zealand. 

Results: Adjusted for age, gender, ethnicity, socioeconomic 
status and school cluster effects, the 2011 children younger 
and older children had combined prevalence of obesity and 
overweight 31% and 15% lower compared with unEnergized 
children measured in the 2004-2006 RCT. Compared to chil-
dren from another region the time to complete a 550 m run 
was quicker by 13•7% and 11•3% for younger and older chil-
dren respectively. These effects were seen for boys and girls, 
both indigenous Mâori and non-Mâori children, and across so-
cioeconomic status. In 2010 there were 42,067 children atten-
ding Energize schools and in the same year NZ$1891175 was 
spent to deliver the programme; a cost of $44.96/child/year. 

Incremental cost/quality-adjusted-life-year gained was $30438 
for the younger and $24690 for the older children, and lower 
for Mâori (younger $28241, older $22151). 

Conclusions: Project Energize may lead to a regional re-
duction in overweight and obesity prevalence and gains in 
physical fitness that may reduce the risk of obesity and Type 2 
diabetes in later life.

Key words: children, obesity, prevention 

PO108
THE THYROID HORMONE T3 IMPROVES ANTIO-
XIDANT CAPABILITY AND SURVIVAL OF HEPG2 
DURING IN VITRO CULTURE
X. Tang1,2, L L. Chen1,2, G W. Le1,2, Y H. Shi1,2, J. Sun1,2, X R. 
Chen1,2 
1State Key Laboratory of Food Science and Techno-
logy, Jiangnan University, Wuxi, Jiangsu, China 
2Institution of Food Nutrition and Functional Factor, 
School of Food Science and Technology, Jiangnan 
University, Wuxi, Jiangsu, China

Background and objectives: Thyroid hormone (T3) has 
a profound influence on normal development, differentiation 
and metabolism. However antioxidant properties of thyroid 
hormone is poorly understood. Aim of our study was to analy-
ze whether T3 could have an antioxidant effect on cultured 
HepG2 cells undergoing oxidative stress 

Methods: To develop a model of oxidative stress, human 
hepatoma HepG2 cells were incubated in serum-free DMEM 
with different concentrations of H2O2 (10 ¦ÌM, 50 ¦ÌM, 100 
¦ÌM and 200 ¦ÌM) for 4 h. Then, cellular reactive oxygen spe-
cies (ROS) levels and cell proliferation were analyzed. In the 
antioxidant studies, cells were plated in 6-or 96-well plate, and 
after 24 h the thyroid hormone T3 or vehicle alone were added 
to culture medium; the cells were then exposed to H2O2 (100 
¦ÌM) for 4 h in the presence or absence of the thyroid hormone, 
T3 10-7M. Viable cells were harvested, and the cell prolifera-
tion, ROS level, glutathione (GSH) and glutathione disulphide 
(GSSG) content, malandialdehyde (MDA) level, superoxide 
dismutase (SOD) and catalase CAT activity were assayed with 
the appropriate test kits. 

Results: H2O2 elevated the ROS production and reduced 
cell proliferation in a dose-dependent manner in the basal 
glucose condition. Preincubation with T3 (10-7M, 24 h) inhi-
bit the100 ¦ÌM H2O2-stimulated cell apoptosis. Moreover, T3 
reduced the ROS and MDA generation induced by H2O2 via 
regulation of the GSH/GSSG ratio and enhancement of antio-
xidant enzymes SOD and CAT activity. 

Conclusions:These findings indicates that T3 could be 
considered a antioxidant factor protecting HepG2 cells from 
oxidative damage. Acknowledgements: the present study was 
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spported by the 12th Five-Year Plan for for Science and Tech-
nology Development (No. 2012BAD33B05) 

Key words: thyroid hormones, T3, cell survival, antioxidant 
capacity, human HepG2 cell 
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ACCEPTABILITY AND EFFICACY OF READY-TO-
USE THERAPEUTIC FOOD IN 6-24 MONTHS OLD 
CHILDREN WITH SEVERE ACUTE MALNUTRITION 
IN BANGLADESH
S. Huq1, M I. Hossain1, M M. Islam1, T. Ahmed1 

1Centre For Nutrition and Food Security ,Internatio-
nal Centre For Diarrhoeal Disease Research, Bangla-
desh (icddr,b)

Background and objectives: Severe acute malnutrition 
(SAM) defined as weight-for-height <-3Z-score or having bi-
pedal-nutritional-edema is an important cause of childhood-
death globally.Approximately 600,000 under-5 children in 
Bangladesh are suffering from SAM. Provision of energy- and 
nutrient-dense food is essential for successful management of 
SAM. Although ready-to-use-therapeutic-food (RUTF) has 
been found to be effective in Africa, but yet to be evaluated in 
South-East Asia, where the global burden of SAM is the hig-
hest. The current study was conducted to assess the comparati-
ve acceptability and efficacy of commercial RUTF (plumpy nut) 
and rice-lentils based traditional-diets (khichuri and halwa). 

Methods: It was a randomized, unmasked, controlled clini-
cal trial conducted during 2009-2012 in the Nutrition Rehabi-
litation Unit of icddr,b. 6 -24 mo old, 224 SAM children were 
randomly and in equal numbers were allocated to traditional 
diets or RUTF and managed according to the standardized 
protocol. Children were discharged upon achieving edema-
free 15% weight gain from admission. 

Results: The study children’s age was 12±4.7mo, where half 
of them were female. Clinical and nutritional characteristics of 
the study participants did not differ between groups both at 
admission and discharge. Overall 82% children completed the 
treatment successfully. Median (IQR) rate of weight gain was 
9.3 (7, 14) vs. 9.2 (6, 12) g/kg.bwt/d,and duration of hospital 
stay was 15 (11,19) vs 14 (11, 19) days,in RUTF and traditional 
diet groups and respectively. Water intake (527 ± 292 vs. 250 ± 
87 ml/d;p<0.01) and diarrheal episodes were higher in RUTF 
group than traditional diets (45 (40%) vs. 21 (19%), p<0.01). 

Conclusions: Traditional diets were more acceptable and 
efficacious as RUTF. Diarrheal episodes were more evident in 
RUTF group. Where cooking facilities are available rice-lentils 
based diets would be a better option for nutritional rehabilita-
tion of SAM children in countries like Bangladesh. 

Key words: Severe Acute Malnutrition, RUTF, khichuri, 
halwa. 
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NUTRITIONAL CONTRIBUTION OF STREET FOODS 
TO THE DIET OF PEOPLE IN DEVELOPING COUN-
TRIES
N. Steyn1, Z. Mchiza2, J. Hill2, Y. Davids1, I. Venter3, E. Hin-
richsen3, M. Opperman4, J. Rumbelow5, P. Jacobs6 
1Population Health, Health Systems and Innovation, 
Human Sciences Research Council, South African 
2Chronic Diseases of Lifestyle Unit, South African 
Medical Research Council 
3Department of Agricultural and Food Sciences, 
Cape Peninsula University of Technology 
4Functional Foods Research Unit, Cape Peninsula 
University of Technology 
5Centre for Science & Technology Innovation Indica-
tors, Human Sciences Research Council 
6Economic Performance and Development, Human 
Sciences Research Council

Background and objectives: Due to rapid urbanization in 
many developing countries, street foods (SFs) have become in-
creasingly important as an income generating strategy and as a 
fast and economical meal option. There is however, a paucity of 
data on the nutritional contribution of SFs to the diet. The aim 
of this study was to review studies which had determined the 
nutritional value of street foods (SFs) and their contribution to 
the diet of consumers in developing countries. 

Methods: The electronic databases of Pubmed/Medline, 
Web of Science, Proquest Health, and Science Direct were sear-
ched according to predetermined search criteria. 

Results: From a total of 639 articles, 23 studies were retai-
ned since they met the inclusion criteria. In summary, daily 
energy intake (EI) from SFs in adults ranged from 13%EI to 
50.3%EI and in children from 13%EI to 40%EI. Although the 
amounts differed from place to place, even at the lowest va-
lues of the percent energy range, energy contribution from SFs 
made a significant contribution to the diet. Furthermore, the 
majority of studies suggest that SFs contribute significantly to 
the daily intake of protein, often at 50% of the recommended 
dietary allowance) (RDA). The data on fat and carbohydrate 
intakes are of some concern because of the assumed high con-
tribution of SF to the total intake of fat, trans fats, salt and sugar 
in numerous studies and their possible role in the development 
of obesity and non-communicable diseases. Few studies have 
provided data on the intake of micronutrients, but these ten-
ded to be high for iron and vitamin A, but low for calcium and 
thiamin. 

Conclusions: Street foods make a significant contribution 
to energy and protein intake of people in developing countries 
and their use should be encouraged if they are healthy tradi-
tional foods. 

Key words: Street food; urbanization; dietary intake; ma-
cronutrients 
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INFLUENCE OF A COLD-PRESSED RAPESEED 
OIL ON SERUM LIPOPROTEINS IN RELATION TO 
75G/A APO AI GENOTYPE- PRELIMINARY STUDY
M. Wlodarczyk1, B. Jablonowska-Lietz1, G. Nowicka2, J. 
Tys3 
1Department of Nutrigenomics, National Food and 
Nutrition Institute,Warsaw, Poland 
2Department of Pharmacogenomics, Medical Uni-
versity of Warsaw, Warsaw, Poland 
3Department of Physical Properties of Plant Mate-
rials, Institute of Agrophysics Polish Academy of 
Science, Lublin, Poland

Background and objectives: Metabolic benefits of MUFA 
have been noticed, but relation between MUFA consumption, 
occurrence of specific genetic variants and serum lipoprotein 
levels has not been clarify. Influence an adenine to guanine mu-
tation in the promoter of the apolipoprotein AI gene(apoAI) 
on HDL levels has been reported. We investigated the effect 
of high-MUFA diet on lipoproteins in women with different 
75G/A apoAI genotypes. 

Methods: The study group consisted of 27 healthy, nonsmo-
king, premenopausal women aged 47±8 years, who replaced 
virgin oil in the diet with the cold-pressed rapeseed oil (RO) 
for 4 weeks (40g/day). The oil has been obtained from selected 
varieties and the patented technology of the production provi-
ded a maximum content of bioactive compounds (80% of oleic 
fatty acid;1.2:1 n6/n3 ratio). Blood samples were collected at 
baseline and after 4 weeks of RO consumption. Serum lipids 
and apolipoproteins AI and B concentrations were analyzed 
and 75G/A apoAI polymorphism was performed by PCR with 
MspI enzyme. 

Results: After 4 weeks of RO diet total cholesterol decrea-
sed by 9mg (4%) and LDL-cholesterol by 8mg (6%) in all par-
ticipants. The effect of RO on HDL-cholesterol and apoAI con-
centration was analyzed in relation to 75G/A variants of apoAI 
gene. Among AA homozygotes (n=6) the strongest positive 
effect of MUFA diet was observed. The concentration of HDL-
cholesterol increased by 5mg (9%) and apoAI by 11mg (8%) 
and was accompanied by a reduction in triglycerides (22mg-
24%). No changes in these parameters were observed in GG 
homozygotes. The small number of participants may be a cause 
of non-significance of our results, and further study are needed 
to confirm our preliminary observations. 

Conclusions: The present study indicate an interaction bet-
ween 75G/A variants in apoAI gene and MUFA consumption 
and its influence on HDL-cholesterol and apoAI concentra-
tions. 

Key words: dyslipemia, cholesterol, genetics
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THE EFFECT OF APPLE JUICE RICH IN CHLOROGE-
NIC ACID ON MMP-9 SECRETION BY LPS-STIMU-
LATED NEUTROPHILS- PRELIMINARY REPORT
M. Wlodarczyk1, M. Czerwinska2, M. Wrzosek3, M. Swie-
ca4, G. Nowicka3 
1Department of Nutrigenomics, National Food and 
Nutrition Institute, Warsaw, Poland 
2Department of Pharmacognosy and Molecular Ba-
sis of Phytotherapy, Medical University of Warsaw, 
Poland 
3Department of Pharmacogenomics, Medical Uni-
versity of Warsaw, Poland 
4Department of Biochemistry and Food Chemistry, 
University of Life Science, Lublin, Poland

Background and objectives: Dietary polyphenols are 
known to possess antioxidant and anti-inflammatory proper-
ties, and their protective effects on the cardiovascular system 
and cancer have been reported. Chlorogenic acid (CGA) has 
been found to be a main phenolic compound present in apples, 
coffee or peers. Matrix metalloproteinase (MMP) enzymes are 
released by inflammatory cells and smooth muscle cells and 
regulate the vascular remodeling process. MMP-9 has been 
shown to be involved in vascular elastin degradation, collagen 
remodeling, atherosclerosis plaque formation, and play an im-
portant role in pathogenesis of cardiovascular disease. The aim 
of the study was to evaluate the effect of lyophilized apple juice 
on the MMP-9 release by LPS-stimulated neutrophils in rela-
tion to chlorogenic acid as a positive control. 

Methods: Neutrophils were isolated from venous blood 
of healthy adult volunteers by dextran sedimentation prior to 
hypotonic lysis of erythrocytes and to centrifugation in a Fi-
coll- Hypaque gradient. Cells were incubated with apple juice 
and CGA following the LPS-stimulation (100 ng/ml) for 24 h. 
The effect on MMP-9 production was measured using ELISA 
method. 

Results: HPLC analyses of the commercially available 
cloudy apple juice used in this study revealed CGA as its main 
polyphenolic compound occurring at the concentration of 
90.29 μg/ml. Pure CGA (10-100 μg/ml) was found to inhibit 
MMP-9 production by LPS-stimulated neutrophils dose-de-
pendently. It inhibits the MMP-9 release by 30% at the con-
centration of 50 μg/ml. At the same concentration the apple 
juice rich in CGA inhibits MMP-9 release by 25%. However, 
no clear dose-dependent MMP-9 inhibition by apple juice was 
observed. Compared to stimulated neutrophils, in untreated 
cells after chlorogenic acid supplementation 50% decrease of 
MMP-9 production was found. 

Conclusions: This study revealed that both pure CGA as 
well as apple juice rich in CGA inhibited MMP-9 production 
by neutrophils. 

Key words: MMP-9, apple juice, LPS
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URINARY VITAMIN C EXCRETION IN 24-HOUR 
URINE SAMPLE COLLECTIONS AS A COMPLIANCE 
BIOMARKER IN FRUIT AND VEGETABLE INTER-
VENTION STUDIES
A. Mc Grath1, L L. Hamill1, G. Graham1, S. Gilchrist1, I S. 
Young1, M C. McKinley1, J V. Woodside1 
1Centre For Public Health, Queen’s University Bel-
fast, Institute of Clinical Science B, Grosvenor Road, 
Belfast, Northern Ireland, UK

Background and objectives: Observational evidence con-
sistently indicates rich fruit and vegetable (FV) diets may 
protect against non-communicable diseases. Progression of 
research on the FV-disease risk relationship is hindered by in-
accuracies involved in traditional dietary intake assessment 

Methods: Accurate, reliable, independent, objective nutri-
tional biomarkers are therefore crucial to modern epidemio-
logical research. Plasma vitamin C concentrations are widely 
used as indicators of fruit and vegetable (FV) intake, however 
little attention has focused on use of urinary vitamin C as a 
biomarker of FV intake. Thus, using data from a randomised 
FV intervention, we examined the use of 24-hour urinary vita-
min C as a potential novel objective biomarker of compliance 
of participants in FV intervention studies. Subjects were aged 
40-65 years and hypertensive (blood pressure of 140-179/90-
109mmHg). Following a one portion FV/day four-week run-
in-period, participants were randomised to 1,3 or 6 portions 
FV/day for eight-weeks. Fasting plasma and 24-hour urine 
samples were collected at the start and end of the intervention. 
Vitamin C was measured using a fluorimetric method on an 
automated Cobas Fara centrifugal analyser. 

Results: A total of 117 subjects completed the 12-week stu-
dy. Across the intervention groups plasma vitamin C increased, 
but plateaued between 3 and 6 portions/d, and the test for li-
near trend across the groups did not reach statistical signifi-
cance (p=0.06). In contrast, urinary vitamin C concentration 
significantly increased with increasing FV consumption (com-
parison between 1, 3 and 6 portions/day groups (p-value for 
linear trend <0.001)). 

Conclusions: Urinary vitamin C (24 h) increased linearly 
with increasing FV consumption, in contrast to plateauing 
plasma vitamin C concentration. This suggests 24-hour uri-
nary vitamin C is a potential non-invasive biomarker of com-
pliance in FV interventions. 

Key words: Urinary vitamin C, biomarker, fruit, vegetables, 
novel 
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LEVEL OF ADHERENCE TO A MEDITERRANEAN 
DIET AND RELATIONSHIP WITH COGNITIVE 
FUNCTION IN AN AUSTRALIAN SAMPLE
K. Murphy1, G. Crichton1, J. Bryan1,2, J. Hodgson3 
1Nutritional Physiology Research Centre, Univer-
sity of South Australia, Adelaide, South Australia, 
Australia 
2School of Psychology, Social Work and Social Po-
licy, University of South Australia, Adelaide, South 
Australia, Australia 
3School of Medicine and Pharmacology, Royal Perth 
Hospital, University of Western Australia, Perth, 
Western Australia, Australia

Background and objectives: A Mediterranean diet 
(MedDiet) is reported to reduce mortality, reduce cognitive 
decline and Alzheimer’s disease. In a cross-sectional study with 
1183 Australians, aged 40-65 years, we calculated the level of 
adherence to a MedDiet, determined the major foods charac-
teristic of a MedDiet and subsequently examined relationships 
with MedDiet adherence and self-reported cognitive function 
and psychological well-being. 

Methods: Mean intakes of foods typical of a MedDiet and 
typical of an Australian diet were calculated from a validated 
food frequency questionnaire. Adherence to a MedDiet was 
determined based on an 11-point scale, 11 being maximal 
adherence to a MedDiet. Measures of cognitive function and 
psychological well-being included self-esteem, anxiety, stress, 
memory functioning, cognitive failures, general health and 
physical function. MedDiet scores were divided into tertiles 
to define level of MedDiet adherence. Relationships between 
MedDiet adherence, intakes of food groups representative of 
a MedDiet and cognitive function were examined using stan-
dard linear regression controlling for confounders. 

Results: 20% (8-11 points), 72% (4-7 points) and 8% (0-3 
points) of the Australian sample had a high, medium and low 
adherence to a MedDiet, respectively. Intakes of total plant foods 
(fruit, vegetables, nuts, legumes), dairy products and breads/
cereals was 6.3±2.9, 1.0±0.9 and 5.2±2.5servings per day, res-
pectively, while meat, fish and poultry was 0.1±0.1, 0.2±0.3 and 
0.1±0.2 servings per day, respectively. Overall MedDiet adhe-
rence was not related to cognitive function, however intakes of 
plant foods was positively associated with measures of physical 
function (P=0.021) and general health (P<0.001), and nega-
tively associated with depression (P=0.012), perceived stress 
(P=0.016) and trait anxiety (P=0.015). 

Conclusions: A substantial proportion of the diet in this 
Australian sample came from foods uncharacteristic of a 
MedDiet resulting in medium adherence, which is a major li-
mitation when attempting to compare adherence to a MedDiet 
across populations. 

Key words: Mediterranean diet, adherence, cognition 
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THE ASSOCIATION BETWEEN SIRT1 GENE AND 
KOREAN CHILDREN OBESITY: SEOUL-KURO CO-
HORT STUDY
S L. Choi1, S M. Kim2, M. Lee1,3 
1Department of Food and Nutrition, Sungshin Wo-
mens University, Seoul, Republic of Korea, 
2Department of Family Medicine, School of Medici-
ne, Korea University Guro Hospital, Seoul, Rebublic 
of Korea 
3Research Institute of Obesity Sciences, Sungshin 
Womens University, Seoul, Rebublic of Korea

Background and objectives: Sirtuin 1 (SIRT1) is the longe-
vity gene protected cells against oxidative and genotoxic stress. 
The association of SIRT1 polymorphism with Korean child-
hood obesity is not reported. The purposes of this study are 
confirming whether SIRT1(rs7895833) would be related to the 
children obesity and reducing the prevalence of adult obesity 
based on 3 years of the follow-up study. 

Methods: The subjects were 3rd grade elementary school 
students 491 (boy: 246, girl: 245) at 2007 and we measured 
anthropometries, blood chemistry and dietary intakes. The 
6th grade students on 2010, the obesity risk factors were re-
examined. 219 (boy: 101, girl: 118) subjects were followed and 
the follow-up rate was 44.24%. 

Results: Anthropometric parameters increased, however, 
biochemical and nutrient intake decreased after 3 years. Most 
of children, 88% of normal children and the 85% of obese chil-
dren, kept their BMI for 3 years. That means it was hard to 
change BMI in children because of many environmental rea-
sons. However, it was focused that 15% of normal children 
became obese. The relative frequencies of GG wild type, GA 
heterozygote and AA mutant type of SIRT1 were 57.1%, 38.8%, 
and 4.1%. In obese girl, the number of GA/AA variants were 
significantly higher than that in normal (64.0% vs 38.7%, res-
pectively, P<0.05). Although the energy and cholesterol intakes 
were remarkably higher in the GG type than in GA/AA types, 
children with GG tend to decrease BMI and WC. Moreover, the 
more carbohydrate intakes, the less plasma TG and HOMA-IR 
was shown in obese girls with GG in particular. 

Conclusions: SIRT1 polymorphism was associated with 
obesity in Korean children. GG wild type might protect hyper-
triglycemia and insulin resistance in obese children

Key words: SRIT1, children obesity, cohort study 

This study supported by Mid-career Researcher Program 
through NRF grant (MEST2010-0000147), Korea Food & Drug 
Administration in 2011(11162KFDA154, 11162KFDA162), 
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EVALUATION OF POLYPHENOLS AND ANTIOXI-
DANT ACTIVITY OF COFFEE AND COFFEE BEVE-
RAGES
G. Kroyer1, M. Zakaria1 
1Institute of Chemical Engineering, University of 
Technology, Vienna, Austria

Background and objectives: Coffee is one of the most po-
pular beverages. Beside caffeine as bioactive ingredient other 
nutritional-physiological active compounds may contribu-
te to the valuable properties of coffee beverages. Coffee has 
been identified as a rich source of polyphenols which are well-
known for their antioxidant properties and health benefits. 
Green and roasted coffee beans from different origins (Coffea 
Arabica from Nicaragua, Brazil and Ethiopia and Coffea Ro-
busta from Ecuador) as well as coffee beverages prepared by 
commonly used procedures as espresso and filter coffee were 
analyzed in regard to their content of polyphenols and their 
antioxidant properties. 

Methods: Total polyphenols were determined using the 
Folin-Ciocalteu assay. Antioxidant activities were determined 
with the DPPH* radical scavenging method as well as with the 
ABTS-radical assay in terms of their Trolox Equivalent Antio-
xidant Capacity TEAC. 

Results: In the different coffee beans and coffee beverages 
the content of total polyphenols was determined in the ran-
ge of 39,6 to 55,8 mg/g with the highest amounts in Robus-
ta coffee from Ecuador followed by the Arabicas in the order 
Ethiopia, Nicaragua and Brazil. The same trend was observed 
with the corresponding coffee beverages with higher amounts 
in espresso (32,6 - 39,7 mg/g) than in filter coffee (26,4 - 29,2 
mg/g). All the coffee beans and coffee beverages possessed high 
antioxidant capacity in the same order and in correlation to the 
content of polyphenol compounds with TEAC-values of 0,15 - 
0,41 mmol TE/g. 

Conclusions: In conclusion the highest antioxidant activi-
ty was observed in Robusta from Ecuador, green coffee beans 
showed higher antioxidant activity than roasted coffee beans 
and espresso better radical scavenging capacity than filter co-
ffee. The results of this study indicate that coffee beverages have 
high antioxidant and radical scavenging properties in correla-
tion with the content of polyphenols and are a good source of 
dietary antioxidants. 

Key words: coffee, polyphenols, antioxidant activity 
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INFLUENCE OF MATERNAL ALIMENTATION ON 
OUTCOME OF PREGNANCY AT CONSTANTINE 
(ALGERIA)
D J. Touati-Mecheri1, H. Oulamara1, S. Rebbouh1, F. Re-
bbouh1, A. Agli1, G. Potier de Courcy2 
1Nutritional Department, INATAA, University Cons-
tantine1, Algeria 
2UMR U557 Inserm/ U 1125 Inra/ Cnam/ Paris 13, 
France

Background and objectives: Pregnancy and its outcome 
events are sensitive to environmental exposure. To characterise 
the impact of food intakes of pregnant women in the child’s 
weight at birth and to examine whether an association exists 
between the quality of these inputs and pregnancy outcome. 

Methods:The epidemiolological investigation and descrip-
tive focused on the monitoring of 808 pregnant women living 
at Constantine, revised journals, childbirth, anthropopome-
tric data, inputs food and nutrition (estimated by the tables of 
FAO)have been collected. The socioeconomic status (SES) was 
assessed according three category such lower, medium, high. 
The association between variables was studied by analysis of 
variance. 

Results: The mean age of parturients was 30.4 ± 5.6 years, 
Body Mass Index (BMI) before pregnancy of 24.9 ± 3.3 kg/m2. 
The term is 39.6 ± 1.6 weeks, the birth weight of 3264 ± 494 g. 
The SES is low in almost one third of women. The mean ener-
gy intake (1584 ± 495 kcal), is relatively low compared with 
the recommendations but the balance between carbohydrates 
(64.9% of TEI), protein (14.8%) and lipids (20.3%) is satisfac-
tory. The newborn’s (NB) weight is positively related to mater-
nal age (p = 0.007), with its initial weight (p = 0.006) and its 
protein intake (p = 0.03) only in those with low SES. Our study 
was to demonstrate that children normotrophes, in term babies 
of normal weight , this was correlated with the degree of SES 
and dietary protein intake, which, without being unbalanced or 
insufficient, has a slight deficit in relation to living conditions. 

Conclusions: According to the literature, our analysis 
highlights the relationship of the child’s weight at birth with 
age, weight and size of the mother. In group NB normotrophes, 
weight was correlated with the degree of SES, and dietary pro-
tein intake. 

Key words: Pregnancy, nutrition, SES, birthweight, Cons-
tantine 
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GLOBAL ACUTE MALNUTRITION (WASTING) IN 
UGANDA WHAT’S WORKING; WHAT’S FAILING?
H. Namusoke1, J. Kamugisha1, E. Babirekere1, E. Kibone-
ka1 
1Mwanamugimu Nutrition Unit, Mulago National 
Referral Hospital, Kampala, Uganda

Background and objectives: 2011 Uganda Demographic 
and Health Survey (UDHS) reports declining childhood mal-
nutrition; stunting, from percentage (%) 39, 38 to 33 in 2001, 
2006 and 2011 respectively. Underweight dropped from 23, 16 
to 14, while wasting remains stagnant; 4, through 6 to 5. We 
present the magnitude of complicated wasting, sharing what is 
making success possible and what is failing the expertise at the 
national nutrition rehabilitation unit, Mwanamugimu. 

Methods: In-depth analysis of reports on the number ad-
mitted and performance indicators through the years (2009 to 
2012). 

Results: Each year, we register higher numbers of the mal-
nourished. Having treated a total of 5211 wasted and complica-
ted malnourished children, annual admissions rose from 1053, 
1165, 1455 to 1538 for the period 2009 to 2012 in that order. 
There is also an exaggerated admission between April to Au-
gust; a trend that is failing treatment and rehabilitation, to an 
extent. In that period, there are aggravated cases of malnutri-
tion, often resulting in more deaths than is seen in any other 
months; a trend that is failing the existing expertise. However 
on a whole, there is improved average cure rate (%) recorded 
annually; in that, 58.9, 59.2, 69.9 and 68.3 were cured that pe-
riod. There are many efforts, not limited to the new approaches, 
including the integrated management of acute malnutrition 
(IMAM), in identifying and treating the malnourished. This 
could be a major reason for the rise in accessing services; in 
addition to improved performance. 

Conclusions: UDHS reports declining malnutrition, but 
the unit records show otherwise, a problem most felt between 
April and August; and often failing expertise at the clinic. Even 
when IMAM may have made treatment possible, thus impro-
ving performance, there are still unacceptable levels of deaths 
during peak. 

Key words: Wasting, Uganda 
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THE IMPACT OF A SORGHUM BASED COMMER-
CIAL PRODUCT ON NUTRITIONAL STATUS OF 
CHILDREN
J. Kearney1, W. Oldewage-Theron1 
1Hospitality, Tourism & PR Management De-
partment, Vaal University of Technology, Vanderbijl-
park, Gauteng, South Africa

Background and objectives: The objective of this paper 
was to determine the cost of a commercial sorghum based pro-
duct as well as the impact on the nutritional status of primary 
school children in an informal urban settlement in Southern 
Gauteng in South Africa. 

Methods: The randomly selected sample consisted of 82 
(commercial product) and 60 (control group) primary school 
children aged 6 to 13 residing in the informal settlement. The 
measuring instruments included a QFFQ, 24-hour dietary re-
call, as well as anthropometric and biochemical measurements. 
Statistical analyses included descriptive statistics [mean and 
standard deviation (SD)], and independent t-tests to determi-
ne statistical significance within and between the two groups. 

Results: Pre-intervention results for nutrient intake in both 
groups indicated that the mean daily energy intake of all the 
children was below the DRIs for children between ages 7 to 
10 years. The post intervention results indicated that the food 
consumption patterns did not change substantially during 
the intervention. The anthropometric results for severely un-
derweight children decreased from 10,4% to 7,8% after in-
tervention. The children at risk of being underweight in this 
group decreased significantly from 39% to 24,7%, and the nor-
mal group increased from 37,7% to 51,9%. The results for both 
vitamins A and E showed an increase from 594,1 µg to 630,1 
µg and 5,0 mg to 5,6 mg respectively. The biochemical results 
indicated that normal values were present for the majority of 
the parameters 

Conclusions: The commercial sorghum based product 
evaluated in this study proved to be cost effective, and had a 
positive effect on the nutritional status of the primary school 
children, thus indicating that these products can be successfu-
lly implemented in a school feeding programme for hungry 
children in this specific community. 

Key words: nutrition, school feeding, primary school chil-
dren 
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M L. Murillo1, O. Carreras1 
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Background and objectives: there is evidence that the nu-
tritional status of mother during pregnancy can impact on pro-
geny metabolism and health. Metabolic syndrome is a new epi-
demic in developed countries. Selenium is an essential mineral 
as forms part of 25 selenoproteins with biological properties; 
the most known one is the antioxidant family: Glutathione Pe-
roxidase (GPx). In this context, some authors defends that Se is 
increased in metabolic syndrome patients, and that it could al-
ter insulin resistance by the action of GPx in the liver. The aim 
of this study is to elucidate if a diet rich in fructose provided to 
dams, induces metabolic syndrome in the progeny, and if these 
alterations are related to Se levels and GPx activity in liver. 

Methods: two groups of pregnant rats were used, one with a 
diet rich in fructose in order to develop a metabolic syndrome 
model, and other with normal diet as control. Some risk factors 
related to metabolic syndrome were measured, such as body 
mass index (BMI), liver somatic index, thoracic circumferen-
ce, abdominal circumference, and serum levels of triglycerides, 
cholesterol and glucose. Selenium in milk and in liver was mea-
sured by graphite-furnace atomic absorption spectrometry. Li-
ver GPx activity was estimated by spectrophotometry. All the 
determinations were analyzed in rats of 21 days old. 

Results: the induced metabolic syndrome in dams causes 
an increase in all the risk factors measured in offspring. Despite 
that Se in milk was similar in both groups; Se levels and GPx 
activity in liver were increased in pups from treated dams. 

Conclusions: dams with metabolic syndrome make the 
pups suffer the same symptoms. In this context, we have proved 
that Se is related with this metabolic disorder, probably increa-
sing insulin resistance via GPx activity. 

Key words: selenium, progeny, diet rich in fructose, meta-
bolic syndrome, Gluthatione Peroxidase 



315Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

PO121
EXCESS WEIGHT AT ANY AGE AFTER BIRTH IS AS-
SOCIATED WITH OBESITY IN MID-CHILDHOOD: 
THERE ARE NO CRITICAL PERIODS
C. Corvalán1, J. Kain1, M. Martinez1 
1INTA, University of Chile, Chile

Background and objectives: In Chile, childhood obesity 
has tripled over the last decades; presently 23% of 6-y olds are 
obese. It has been suggested that there are critical periods for 
the acquisition of obesity. Objective: to determine in which pe-
riods between birth and 7 y, the incidence and/or prevalence of 
overweight is associated with general and central obesity at 7 y. 

Methods: We have been following a cohort of ¡Ö 1100 low-
income children from 0-7 y (GOCS cohort). We defined 5 pe-
riods: 0, 0-6, 6-24, 24-48, 48-72; the study sample (N=628) was 
restricted to children with anthropometric measurements in 
all periods. We calculated BMI, overweight (BMI 1-2 Z) and 
obesity (BMI > 2 Z) using WHO references 2006/2007. We cal-
culated incidence and prevalence of overweight in each period 
by sex and determined the OR (95% CI) of general and central 
obesity (waist circumference > 75th percentile) at 7 y according 
to these proportions. 

Results: At 7y, 20% of the children presented general obe-
sity while 33% had central obesity. In both sexes, most of the 
incidence of excess weight concentrated before 24 months (i.e. 
~20% 6-24 months vs. 8.0 % 48-72 months). In all the perio-
ds, incidence of overweight was not associated with increased 
risk of general or central obesity (i.e. girls overweight incidence 
6-24 months OR= 0.93 (0.51-1.70 for obesity at 7y). Conver-
sely, being overweight from as early as 6 months was associated 
with twice the risk of being obese at 7y (boys overweight pre-
valence 6-24 months OR=2.26 (1.30-3.92). For central obesity, 
an increased risk was only observed for the 48-72 period (boys 
overweight prevalence 48-72 months OR=2.57 (1.53-4.31).

Conclusions: our results do not support that there are cri-
tical periods for the development of obesity in mid-childhood; 
obesity prevention should start the first year of life. 

Key words: children, obesity, critical periods 
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EFFECTS OF THE UNSAPONIABLE FRACTION OF 
POMACE OLIVE OIL ON THE COMPOSITION OF 
POSTPRANDIAL TRIACYLGLYCEROL-RICH LIPO-
PROTEINS
J. Sanchez Perona1, F. Rivas García2, M J. Aguilar3, J L. 
Prada3, A. del Arco3, V. Ruiz-Gutierrez1 
1Instituto de la Grasa (CSIC), Sevilla, Spain 
2Ayuntamiento de Guadix, Granada, Spain 
3HHUU, Costa del Sol, Marbella, Spain, 

Background and objectives: Alterations in lipid meta-
bolism is one of the side effects of HAART. Pomace olive oil 
(POO) is obtained by chemical processes from the residues of 
the mechanical extraction of virgin olive oil. There are nutritio-
nal differences between POO and other olive oils. The objective 
of this study is to show how POO intake affects the postpran-
dial concentration of triacylglycerol, cholesterol, apolipopro-
teins and fat soluble vitamins in the serum and triacylglycerol-
rich lipoproteins (TRL) of HIV patients on HAART. 

Methods: 13 HIV-infected male volunteers Costa del Sol 
Hospital in Marbella (Málaga), aged 40.7 ± 5.0 on HAART re-
ceived two meals rich in refined olive oil (ROO) or POO. Blood 
was collected in fasting conditions and after the intake of the 
meals. TRL were isolated and triacylglycerols, cholesterol were 
determined using commercial kits, vitamins were analyzed by 
HPLC and apolipoproteins by electrophoresis. 

Results: In serum, after ingestion of POO, triacylglicerol 
and α-tocopherol were higher in the postprandial period. Re-
tinol concentration decreased. In TRL, POO intake caused a 
decrease in apo B, apo C- II and apo E comapred to ROO. 

Conclusions: The actions of POO show a potential benefi-
cial effect in reducing HIV lipid disorders. 

Key words: HAART; Pomace Olive Oil; Triacylglycerol-
rich lipoproteins 

PO123
LOW BIRTH WEIGHT RATES HIGHER AMONG 
BANGLADESHI NEONATES MEASURED DURING 
ACTIVE BIRTH SURVEILLANCE COMPARED TO 
NATIONAL SURVEY DATA
R. Klemm1, R. Merrill1, L. Wu1, AA. Shamim2, H. Ali2, A. 
Labrique1, P. Christian1, K. West, Jr1 
1Johns Hopkins University, Baltimore, USA 
2JiVitA Project, Gaibanda, Bangladesh

Background and objectives: Birth size is an important gau-
ge of fetal and neonatal health. Accurate birth size measure-
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ments are challenging to collect in settings such as rural Ban-
gladesh where a majority of births occur in the home. 

Methods: Birth size measurements were collected at home 
within 72 hours of life for a cohort of live born, singleton in-
fants (n=16,290) who participated in maternal and newborn 
vitamin A trial in rural northwest Bangladesh. Gestational age 
was calculated based on date of initiation of the last menstrual 
period collected in early pregnancy. Newborns were classified 
as small for gestational age (SGA) based on a birth weight be-
low the 10th percentile for gestational age, using three sets of 
US reference data. Birth size distributions were explored based 
on raw values as well as after z score standardization in referen-
ce to WHO 2006 growth standards. 

Results: Mean (SD) birth weight (gm), length (cm), and 
head circumference (cm) measurements, completed within 
(median (25th, 75th percentile)) 15 (8, 23) hours of life, were 
2,433 (425), 46.4 (2.4), and 32.4 (1.6), respectively. Twenty-two 
percent were born preterm. Over one half (55.3%) of infants 
were born low birth weight; 46.6%, 37.0% and 33.6% had a 
weight-, length- and head circumference below -2 Z-scores 
of the WHO growth standard at birth; and 70.9%, 72.2% and 
59.8% were SGA for weight based Alexander (1996), Oken 
(2003) and Olsen (2010) references, respectively. 

Conclusions: Infants in this typical rural Bangladesh set-
ting were commonly born small reflecting a high burden of fe-
tal growth restriction and preterm birth. Our findings, produ-
ced by active birth surveillance, suggest that low birth weight 
is far more common than suggested by cross sectional, survey 
estimates. Interventions which improve fetal growth during 
pregnancy may have the largest impact on reducing SGA rates. 

 Key words: low-birth-weight, small-for-gestational-age, 
preterm, pregnancy 

PO124
SCOTTISH DIETITIANS KNOWLEDGE AND PRAC-
TICE OF OBESITY AND WEIGHT MANAGEMENT; 
INFLUENCE OF CLINICAL GUIDELINES.
C. Hankey1, J. Gries1, M. Lean1, W. Leslie1 
1University of Glasgow, Glasgow, UK

Background and objectives: Dietitians, leading practitio-
ners and educators in the management of obesity must remain 
abreast of developments and be aware of recommendations of 
national clinical guidelines. This study examined knowledge, 
attitudes and opinions on obesity and weight management af-
ter publication of two obesity specific guidelines. 

Methods: Census of dietitians with British Dietetic Associa-
tion membership resident in Scotland in 1998 and 2012. Indi-
viduals were invited to complete a questionnaire to determine 
knowledge and current dietetic practice in obesity and weight 

management in 1998 (paper) and 2012 (on-line). Comparisons 
were made between surveys, and reported practice compared 
with guidelines. 

Results: Response rate for the 2012 survey was lower than 
in 1998 (30% vs. 72%). A majority of dietitians showed clear 
understanding of links between obesity and health, though 
deficits in knowledge persisted. More 2012 respondents vs. 
1998 thought people with diabetes should not eat fruit (10% 
vs. <1%), and that starchy foods were fattening (10% vs. <1%). 
A higher proportion of respondents (10% in 2012 vs. 2% in 
1998) failed to recognise the influence of obesity on cancer 
risk. Twenty-six percent incorrectly reported that a daily ener-
gy intake of 3347-5020 kJ would fail to produce weight loss: 
46% believed this to be possible in 1998. Reported readership 
of key clinical guidelines was lower in 2012 (64% vs. 96%). 

Conclusions: Different response rates limit interpretation 
of these findings. While most dietitians have some knowledge 
about weight management and obesity, a greater proportion 
of respondents in 2012 seemed to lack knowledge regarding 
obesity and links between obesity and health. Knowledge defi-
cits suggest that clinical guideline recommendations cannot be 
implemented by all dietitians. Training and education is essen-
tial to ensure clear and consistent advice to patients and other 
health professionals. 

Key words: dietetic; obesity management; clinical guideli-
nes 

PO125
IS THE RISK OF POVERTY A DETERMINANT OF IM-
PAIRED NUTRITION IN ITALY?
M. Baldini1, A. Bordoni1, F Pasqui2, G. Picone1, F. Ca-
pozzi1 
1Department of Food Sciences and Technologies, 
University of Bologna, Italy 
2Department of Medicine and Chirurgic, Polo Murri, 
Sant’Orsola, Bologna, Italy

Background and objectives: Low income people have been 
reported to be at high risk of developing diet-related diseases. 
Population at risk of poverty (ROP) consumes unbalanced 
diets resulting in the presence of malnutrition; furthermore, in 
Italy social determinants have major influence on health outco-
mes, and access to preventive services [1]. Data on nutrient in-
take in ROP groups are very fragmentary. The aim of this stu-
dy, carried out within the 7FP EU Project CHANCHE, was to 
identify food consumption patterns and nutritional criticalities 
in Italian ROP women. 

Methods: 300 Italian women aged 24-65y were recruited 
(200 ROP; 100 affluent-AFF). Anthropometric data were re-
corded and questionnaires on physical activity and nutritional 
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evaluation (FFQ, two repeated 24H-recall) were administered. 
Nutritional data analysis was performed using the Winfood 
software tool. 

Results: The survey showed a lower incidence of overweight 
and obesity than previously reported in Italy, without any di-
fferences between ROP and AFF. No differences were detected 
between groups in physical activity and in the dietary pattern 
(from FFQ), although a lower intake of cereal products, fruit 
and vegetables was found in ROP. The contribution of total fats 
and total sugars was higher than recommended in about 60% 
and 30% (respectively) of participants regardless the income; 
fiber intake was very low in both groups. The intakes of almost 
all vitamins and minerals were below the AR in high percen-
tages of ROP and AFF, and only folate and iron intakes were 
significantly lower in ROP than in AFF. 

Conclusions: The main nutritional criticalities pointed out 
in Italian ROP women were the same highlighted in partici-
pants with a higher income. These criticalities will be conside-
red as targets in new foods to be formulated within the CHAN-
CE project. 

Key words: risk of poverty – nutritional criticalities - health 

[1] Minardi et al. Int J Public Health. 2011. 
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FECAL CALPROTECTIN AMONG GUATEMALAN 
PRESCHOOL CHILDREN: ANTHROPOMETRIC AND 
PARASITOLOGICAL DISTRIBUTION
M E. Romero-Abal1, M J. Soto-Méndez1, G. Hidalgo2, N 
W. Solomons1, K. Schümann3, A. Gil4 

1Center For Studies of Sensory Impairment, Aging 
and Metabolism -CESSIAM-, Guatemala 
2Hospital La Democracia Laboratory, Quetzaltenan-
go, Guatemala 
3Molecular Nutrition Unit, ZIEL, Research Center for 
Nutrition and Food Science, Technische Universität 
München, Germany 
4Department of Biochemistry and Molecular Biolo-
gy II, Universidad de Granada, Spain

Background and objectives: Intestinal parasites such as 
Ascaris lumbricoides, Trichuris trichiura and Giardia lamblia 
are reputed to accelerate intestinal transit affecting nitrogen 
balance through excessive stool losses, in addition to CHO in-
tolerance and nutrient malabsorption, as well as intestinal in-
flammation. Fecal calprotectin is a neutrophil-derived protein 
detectable in stools, used as a biomarker of intestinal inflam-
mation. We report here its distribution in a group of pre-school 
children and its association with parasitic infection and nutri-
tion. 

Methods: Fecal samples were obtained from 87 children 
living in the western highlands of Guatemala (mean age: 
54.5±16.4 mo). Height and weight was measured and anthro-
pometric indicators (WAZ, HAZ and WHZ) were calculated 
using the WHO norms. Calprotectin was measured using a 
simple enzyme-linked immunosorbent assay (CalproLab™ 
ELISA kit, Oslo, Norway). Non-quantitative detection of ova 
and protozoa was done using direct, wet-smear light-micros-
copy, with intensity of helminthic infection gauged by modi-
fied Kato-Katz. 

Results: Overall stunting rate was 66%. 30 of 87 children 
(34.4%) were parasitized by one or another (or both) methods. 
We obtained a relatively low infection intensity in eggs/g of 
feces terms among 12 positive subjects. Overall median fecal 
calprotectin was 57.5 mg/Kg (range: 10.0 to 950.0 mg/Kg), 
without difference by sex, age-category, WAZ, WHZ or parasi-
te status. In exploring interactions, the respective calprotectin 
medians were: 55.0 mg/Kg (normal-HAZ, non-parasitized); 
62.5 mg/Kg (normal-HAZ, parasitized); 57.5 mg/Kg (abnor-
HAZ, non-parasitized); and 57.5 mg/Kg (abnor-HAZ, para-
sitized). No significant differences were found among groups 
(p=0.61). 

Conclusions: Median fecal calprotectin values were not 
different from those reported in other studies for free-living 
children of the same age in developed or developing countries. 
We find no evidence for protozoan or helminthic infections or 
nutritional status influencing the fecal calprotectin levels. 

Key words: Calprotectin, Feces, Parasitic infection 
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INVESTIGATION OF THE USE OF IODIZED SALT IN 
BREAD PRODUCTION FOR THE PREVENTION OF 
IODINE DEFICIENCY IN THE RUSSIAN FEDERA-
TION
G. Garrett1, M. Kostyuchenko2, R. Spohrer1 

1Large-Scale Food Fortification, Global Alliance For 
Improved Nutrition, Geneva, Switzerland 
2State Research and Development Institute of 
Baking Industry, Russian Academy of Agricultural 
Sciences (SRI GOSNIIP RAAS), Moscow, Russia

Background and objectives: Universal Salt Iodization 
(USI) is the most cost-effective measure to prevent and control 
iodine deficiency. Russia suffers from iodine deficiency, and io-
dized salt is consumed by less than 30% of households. Bread 
is estimated to account for 20% of daily salt intake. Researchers 
tested the effect of iodized salt on Russian bread baking tech-
nology, bread quality, growth of Bacillus subtilis and mold fun-
gi, and iodine retention. 
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Methods: Wheat (white) and wheat-rye (black) breads were 
produced in the laboratory according to state standards. Tests 
were done in 3 replications with control samples using non-
iodized salt. Rheological properties and gas production were 
measured using a “Chopin” alveograph and rheofermentome-
ter. Organoleptic properties were evaluated according to state 
standards. Growth of potato disease-causing bacteria and mold 
fungi were measured in culture medium and in baked bread. 
Iodine retention was measured by the anodic stripping-vol-
tammetric method using a PLC-2A anodic stripping-voltam-
metric analyzer. 

Results: Iodized salt reduced wheat dough resilience by 9% 
and distensibility by 3.8%, however had no influence on gas 
production (rising). Organoleptic properties were identical for 
bread with iodized vs. non-iodized salt. Iodized salt slowed 
potato disease development in white bread by 2-24 hours and 
mold formation in black bread by 11 days. Iodine losses were 
29-33% for white bread and 14-23% for black bread after ba-
king, and 7-14% additionally for black bread after 72-hour sto-
rage. 

Conclusions: Iodized salt does not significantly change 
bread baking technology or quality, and helps prevent develo-
pment of potato disease in white bread and mold formation in 
black bread. Considering an average per capita consumption of 
bread in Russia of 200g/day, using iodized salt would provide 
an additional 50.4 – 68.8ug/day of iodine or 34 - 46% recom-
mended nutrient intake for adults and 23 -31% for pregnant 
women. 

Key words: Universal Salt Iodization, iodine deficiency, 
bread, Russia 
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OBSERVED SUBSTITUTIONS IN A 40-DAY ROTA-
TING MENU ON THREE GOVERNMENT-SPONSO-
RED DAY-CARE CENTERS IN THE GUATEMALAN 
HIGHLANDS
U. Pérez-Lima1, M J. Soto-Méndez1, J. Alvey1, N W. Solo-
mons1, K. Schümann2, A. Gil3 
1Center For Studies of Sensory Impairment, Aging 
and Metabolism -CESSIAM-, Guatemala 
2Molecular Nutrition Unit, ZIEL, Research Center for 
Nutrition and Food Science, Technische Universität 
München, Germany 
3Department of Biochemistry and Molecular Biolo-
gy II, Universidad de Granada, Spain

Background and objectives: Dietary quality of low-income 
institutions is determined partly by food service management 
capacity. We sought to assess the adherence to the strict letter 

of the prescribed menus in a day-care center network (Hogares 
Comunitarios), with feeding subsidize by the Secretariat of Be-
neficial Works of the First Lady of Guatemala (SOSEP). 

Methods: he official rotating-menus, with a repeating 
8-week cycle, were the pattern of reference. It prescribes a total 
of 435 items -- 317 food items and 118 beverage items – across 
a daily breakfast, mid-morning snack, lunch, and afternoon 
snack, over 40 institutional-days. We defined “non-fidelity” 
as any instance when the prescribed item was substituted for 
another (others) or omitted altogether. Daily menu adheren-
ce was recorded over 8 weeks in two semi-urban centers (C1 
and C3) and one rural center (C2), with monitoring conducted 
July-November, 2012. 

Results: Holidays or other interruptions led to 112 days of 
observation among a theoretical 120 attendance-days (93%) 
across all centers. These 112 days would have obligated serving 
1217 menu-items. Items not served as planned (non-fideli-
ty) occurred for 169 items (13.8%). Illustrative examples are 
frankfurter prescribed in the menu substituted with chicken, 
or noodles substituted for rice. By institution, non-fidelity ra-
tes were (4.1%) in C1, (18.1%) in C2 and (20.5%) in C3. Food 
items suffered non-fidelity 12.6% of the time, and beverages, 
17.3%. Across all centers, they occurred most frequently at 
lunch (45.6%) followed by afternoon snack (33.1%), breakfast 
(14.8%) and mid-morning snack (6.5%). With respect to food-
groups, the three highest percentages of non-fidelity related 
to sugars/fats (32%) followed by herbs/vegetables (24%) and 
fruits (17%). 

Conclusions: Non-adherence to the SOSEP menu occurred 
in less than ~1/5 of instances in any center, and most often in-
volved substitutions within the least healthful food-group. 

Key words: Menus, beverages, Guatemala  
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HOW MUCH FOR DOING IT RIGHT?
C. Lopez-Martin1, J. Abiles1, F Ferrer1, R. Romero1, J J. 
Arenas1, M E. Blanco1, M. Garrido1, V. Faus1 

1Department of Pharmacy and Nutrition, AS Hospi-
tal Costa del Sol, Marbella, Málaga, Spain

Background and objectives: Parenteral nutrition (PN) is 
essential for many hospitalized patients; however its use is as-
sociated with complications which could be controlled with an 
appropriate monitoring. The aim is to show that the creation 
of a nutritional support team (NST) reduces PN complications 
and increases PN quality standards; and calculate the incre-
mental cost associated to the NST. 

Methods: Patients with PN were selected between May-Ju-
ne, the year before and after NST implementation. NST invol-
ved the patient nutritional evaluation, daily monitoring of vital 
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signs and glycemia, analytical control (weekly, at the beginning 
and end of PN) and management of PN complications. The 
incremental cost was calculated considering the nutritionist’s 
salary, the cost of analytical control and the incremental cost 
associated to PN including the cost of preparation (technician): 
(average cost of PN before NST/patient) – (average cost of PN 
after NST/ patient). 

Results: We obtained 24 and 38 patients before and after 
NST (Group 1 and 2, respectively). Quality of PN was increa-
sed (Group 1 vs 2): PN<7 days 67% vs 22%, analytical control 
4% vs 79%, nutritional evaluation 0% vs 100%, daily monito-
ring 0% vs 100%, individualized calculation of requirements 
0% vs 100% (p<0,001 for all). After NST, albumin and prealbu-
min increased in 66% and 88% of patients, respectively. No pa-
tient reached triglyceride>400mg/dl. 34% of patients showed 
glycemia>140mg/dl (100% were solved adding insulin to PN). 
26% of patients showed hepatic dysfunction due to PN (50% 
were solved using Cyclic PN and Taurine). No refeeding syn-
drome was reported, thiamine was added in patients at risk 
(34%). The incremental cost estimated was 559 €/patient. 

Conclusions: The implementation of NST improves the 
quality of PN and reduces its complications. The benefits achie-
ved by NST are associated with an incremental cost of 559 €/
patient. 

Key words: complications, cost, nutritional support team, 
parenteral nutrition 
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MODERATE AND MILD ANEMIA AS PUBLIC 
HEALTH PROBLEM IN CUBAN PRESCHOOL CHIL-
DREN.
G. Pita-Rodríguez1, S. Jiménez-Acosta1, B. Basabe Tue-
ro1, C. Macías-Matos1, C. Hernández2, M. Cruz-Jorge2, 
R. Herrera-Charro2, R. O´Farril-López2, I. Calderius-
Espinosa2, K. Paulí-Echeverría2, M. Leyva-Ávila2, D. 
López-Sosa2, Y. Vega-Castillo2, E. Martín-Oramas2, S. 
Orozco-Rodríguez2, M. Concepción-Alemañez2, A M. 
Jordán-Quintana2, Z. Fuentes-Gutiérrez2, C. Arocha-
Oriol2, D. Herrera-Javier1

1Institute of Nutrition and Food Hygiene, La Haba-
na, Cuba 
2Provincial Hygiene and Epidemiology Center, La 
Habana, Cuba

Background and objectives: Different intervention pro-
grams were designed for anemia prevention for Cuban pres-
chool children. The objective was to assess nutritional anemia, 
epidemiological factors and iron deficiency in children 6 to 59 
month old. 

Methods: A cross sectional study with systematic random 
sampling of 3527 children in 2011-2012 was completed in Eas-
tern, Center and Western of Cuba. Anemia status was asses-
sed by hemoglobin. Iron and vitamin C rich-food intake were 
evaluated by food frequency questionnaire. Epidemiological 
factor sex, rural/urban residence, assistance of daycare center 
(DCC) and previous infections (PI) were collected. In subsam-
ple of 6-23 months old additional factors exclusive breast milk, 
anemia during pregnancy and birth weight were into conside-
ration, nutritional iron status was assessed by serum ferritin 
and CRP in subsample. Logistic Regression Analysis included 
residence, group of age (GA)<2SD, DCC no/yes, sex female/
male; PI yes/no, and group of foods never+few/frequently in-
take were evaluated. 

Results: The prevalence of anemia (hemoglobin < 11.0 g/
dL) was 26.0% (95%CI 24.2-27.8) in Eastern, 12.0% (95%CI 
10.0-14.0) in Center and 20.6% (95%CI 17.3-23.9) in Wes-
tern provinces. Never+few intake eggs (OR=1.53 95%IC1.33-
1.77), vegetables (OR=1.25 95%IC1.08-1.44), beans (OR=1.18 
95%IC1.03-1.36), and bread (OR=1.63 95%IC1.30-2.04) were 
significant associated of anemia in Eastern, and never+few 
intake eggs (OR=1.69 95%IC1.20-2.38) and fruits (OR=1.72 
95%IC1.19-2.49) in the Center. No statistic associations with 
sex, residence or breast milk intake were found. Depleted iron 
stocks in 54.5% children were found and 27% with adequate 
ferritin were anemic. Significant variables in logistic regression 
analysis in Eastern DCC (OR=2.59 95%IC=1.81-3.70), GA 
(OR=2.61 95%IC=2.11-3.23), earache (OR=1.90 95%IC=1.27-
2.84), diarrhea (OR=1.78 95%IC=1.33-2.36), flu (OR=1.31 
95%IC=1.03-1.66) and eggs (OR=1.25 95%IC=1.02-1.55); in 
Center only GA was significant (OR=4.23 95%IC=2.68-6.67). 

Conclusions: Anemia is an important public health pro-
blem in preschool children in Cuba, and different factors besi-
de food intake should also be considered. 

Key words: anemia, preschool-children, food-intake, iron-
deficiency 
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TASTE AND NUTRITION EFFECT ON THE SUGAR 
APPETITE OF RATS
A. Martinez1, A. López-Espinoza1, C. García-Flores1, P. 
López-Uriarte2 
1Feeding and Nutritional Behavioral Research 
Center-University of Guadalajara, México 
2Centro Universitario de Ciencias de la Salud- Uni-
versity of Guadalajara, México

Background and objectives: The appetite of sugars solu-
tions differing in concentration is typically taken as a measu-
re of palatability, but the differences test procedures (short or 
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long-term) and other variables like time of availability of solu-
tions would be considerate. The objective was to compare the 
influence of the taste and the nutritional composition of solu-
tion on the short- and long-term test intake of a sugar solution. 

Methods. Twenty albino rats received a sweet-nutritive so-
lution, sweet-nonnutritive solution, or both in the short and 
long-term tests. Licking behavior was monitored 30 min/day 
access. 

Results: It showed high licking behavior in sweet-nutritive 
solution group in comparison with sweet-nonnutritive solu-
tion group (p<.05) in long –term test. Meanwhile groups did 
not show differences in licking behavior in short-term test 
(p>0.05). Group that received both solutions preferred sweet-
nutritive solution over sweet-nonnutritive solution in long-
term test (p<.05) and did not show significant differences on 
preference in short-term test (p>.05). 

Conclusions: These findings suggest that time and availabi-
lity of solutions is determinant on sugar appetite of rats. 

Key words: Sugar appetite, licking behavior, rats 
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EFFECT OF NUTRITION EDUCATION AND BIWEE-
KLY IFA SUPPLEMENTATION ON ANAEMIA RELA-
TED KNOWLEDGE AND IRON STATUS OF UNDER-
PRIVILEGED ADOLESCENT GIRLS
A. Malhotra1, A. Tyagi2 
1Department of Food Technology, Lakshmibai Co-
llege, University of Delhi, Delhi, India 
2School of Continuing Education, Indira Gandhi 
National Open University, Delhi, India

Background and objectives: Biweekly iron and folic acid 
(IFA) supplementation is an effective strategy for reducing iron 
deficiency anaemia. This intervention study assessed the effect 
of nutrition education and biweekly IFA supplementation on 
anemia-related knowledge and iron status of adolescent girls. 

Methods: 140 girls (aged 14-19 years) from outer Del-
hi were selected randomly. They were divided into - no in-
tervention (control), IFA supplementation (60mg elemental 
iron + 0.5mg folic acid), IFA supplementation with nutrition 
education (IFA+NE) and nutrition education (NE) groups. 
Weight and height were measured to compute BMI and die-
tary data were gathered by one day 24 hour recall and food 
frequency questionnaire. Haemoglobin status was assessed by 
cynmethaemoglobin method and a questionnaire was used to 
assess the knowledge, attitude and practices (KAP) relating to 
anaemia both at baseline and after 12 weeks of intervention. 

Results: The subjects were out-of-school (64%) and from 
lower castes (48%). Their family occupation was labour (61%) 
and monthly family earnings were <INR3,000 (86%). Compa-

red to recommended allowances, their cereal-based and mo-
notonous diets were inadequate in terms of energy (50% to 
70%), protein (50% to 75%), iron (28% to 36%) and folic acid 
(28% to 54%) and all other nutrients except fat and vitamin C. 
Majority of the subjects were normoweight (87%) but anemic 
(61%). Mean haemoglobin level was 11.58±0.89, 11.09±1.44, 
11.77±1.07 and 11.64±1.23 g/dL for control, IFA, IFA+NE 
and NE while KAP scores were 34.31±19.38, 54.71±15.38, 
40.74±15.46 and 42.65±14.02 percent respectively. Post-in-
tervention, the nutrition education groups (NE and IFA+NE) 
showed higher increase in KAP score (14.3 and 26.7%, p<0.05) 
as well as hemoglobin level (0.45 and 0.43 g/dL) respectively. 

Conclusions: Nutrition education improved anemia-rela-
ted KAP and effectiveness of biweekly IFA supplementation 
in reducing iron deficiency anaemia among underprivileged 
adolescent girls. 

Key words: Iron deficiency anemia, IFA supplementation, 
nutrition education, adolescent girls. 
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MINANTS OF INFANT DOCOSAHEXAENOIC ACID 
STATUS
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1 Department of Nutrition, Exercise & Sports, Uni-
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2Department of Systems Biology, Technical Univer-
sity of Denmark, Lyngby, Denmark 
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search Centre for the Working Environment, Copen-
hagen, Denmark

Background and objectives: Tissue docosahexaenoic acid 
(DHA) accretion in early infancy is supported by DHA in 
breast-milk and may thus decrease once complementary fee-
ding takes over. Endogenous synthesis of DHA from alpha-
linolenic acid is low and polymorphisms in the genes that 
encodes the fatty acid desaturases (FADS) has been shown to 
have little effect on DHA-status in adults. It is unclear to what 
extent endogenous DHA-synthesis contributes to infant DHA-
status. We aim to investigate the role of diet and FADS-poly-
morphisms on DHA-status at 9 months and 3 years. 

Methods: This cross-sectional study with Danish infants 
use data from two prospective studies (EFiON and the SKOT-
cohort). We measured erythrocyte (RBC) DHA-status at 9 
months (n=409) and 3 years (n=176) and genotyped 4 FADS 
tagSNPs, rs3834458, rs1535, rs174575 and rs174448 (n=401). 
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Information about breastfeeding was obtained by question-
naires and fish intake was assessed by 7-day pre-coded food 
diaries. 

Results: FADS-genotype, breastfeeding, and fish intake 
were found to explain 25% of the variation in infant RBC 
DHA-status (mean±SD: 6.6±1.9% of all fatty acids (FA%)). 
Breastfeeding was the most important contributor and still 
being breast-fed at 9 months was associated with 0.8 FA%-
points higher DHA vs. no longer breast-fed (p<0.001). Two of 
the examined FADS-SNPs were highly correlated (rs1535 and 
rs3834458; r=0.98). Homozygous carriers of the minor allele 
of rs1535 had an increase in RBC-DHA of 1.6 FA%-points re-
lative to those with wild type, whereas minor allele carriers of 
rs174448 and rs174575 had a decrease of 0.9 (p=0.017) and 1.9 
FA%-points (p=0.001), respectively. Each 10 g/d-increment in 
fish intake was associated with an increase in DHA-status of 
0.3 FA%-points. At 3 years, fish intake was the only significant 
determinant of DHA-status (0.2 FA%-points/10 g). 

Conclusions: FADS-genotype and diet are both important 
determinants of DHA-status in late infancy. 

Key words: fish intake, breastfeeding, child nutrition 
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IN PERSONS WITH THE LDL-R GENE MUTATION
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1Center of Health Promotion, Food and Nutrition 
Institute, Warsaw, Poland 
2Department of Genetics, Institute of Psychiatry 
and Neurology, Warsaw, Poland 
3Pharmaceutical department, Medical University of 
Warsaw, Warsaw, Poland

Background and objectives: Family hypercholesterolemia 
(FH) is a disorder inherited as a dominant autosomal trait cau-
sed by the mutation of the LDL receptor gene which belong 
to the most common genetic defects leading to premature co-
ronary heart disease. Heterozygous FH has 76 000 people in 
Poland. Aim: assessment of vitamin B12 and folic acid intake 
in persons with FH with the LDL-R gene mutation before and 
after dietary intervention. 

Methods: 14 persons with the LDL-R gene mutation took 
part in the study. Blood was taken twice, before and after the 
application of the B12 vitamin and folic acid. Also before and 
after the intervention a 3 day diet realization assessment in-
terview was conducted. 14 day menus were prepared with 
different energy intake requirements in mind: 1500 and 1800 
kcal. The level intake of folic acid was 400Âµg and vitaminB12-
2,4Âµg/day. The intervention lasted for 6 weeks. 

Results: The average concentration of the B12 vitamin be-
fore the intervention was 464 (Â±35,3) pmol/l. The lowest was 
202 pmol/l, highest 635. After intervention the average concen-
tration was 496 (Â±97,5) pmol/l. The lowest was 199 pmol/l, 
highest 800 pmol/l. In the case of the folic acid the average con-
centration was 6,61(ï‚± 2,12) nmol/l before the diet. The lowest 
was 3,34 nmol/l, highest 10,44. After the diet the average con-
centration was 9,21 (Â±0,57), lowest was 3,83, highest 9,62. 

Conclusions: the proposed diet shows beneficial tendencies 
especially in the case of folic acid, increasing concentration for 
all the participants of the study. A significant element is to keep 
the B12 vitamin level constant even when meat, which was an 
important source in the diet, consumption is decreased. Even 
though such persons require pharmacological treatment this 
diet may be an important element in the therapy especially in 
reference to homocysteine. 

 Key words: LDL-R gene mutation, vitamin B12, folic acid 

PO136
MALNUTRITION-INFLAMMATION SCORE: A PRE-
DICTOR OF MORTALITY IN HEMODIALYSIS PA-
TIENTS
C. Garagarza1, P. Matias1, T. Amaral1, C. Ferreira1, C. 
Jorge1, C. Gil1, A. Ferreira1,2 

1Department of Nutrition and Nephrology, Dialver-
ca - Dialysis Unit, Forte da Casa, Lisboa, Portugal 
2Department of Nephrology, College of Medical 
Sciences, Lisbon´s Nova University, Portugal

Background and objectives: Hemodialysis (HD) patients 
with protein-energy malnutrition frequently present high le-
vels of inflammatory markers, both associated with increased 
morbidity and mortality. Malnutrition-inflammation score 
(MIS) is a clinical nutrition assessment tool, which includes 7 
components of the Subjective Global Assessment, body mass 
index, serum albumin and transferrin concentrations. The aim 
of this study was to investigate the usefulness and clinical rele-
vance of MIS to predict mortality in chronic HD patients. 

Methods: In this 36-month longitudinal prospective single-
center study, baseline patients’ characteristics, biochemical pa-
rameters and MIS were obtained and correlated with morta-
lity. We studied 85 prevalent HD patients, with a mean age of 
65.3±15.7 years, a mean HD time of 43.3±33.0 months, 46% 
female and 29% diabetics. Univariate, multivariate and survival 
analysis were performed, and a p< 0.05 was considered signi-
ficant. 

Results: MIS was positively correlated with age (r=0.36, 
p=0.001), nPCR (r=0.23, p=0.04) and with mortality (r=0.39, 
p<0.001) and negatively correlated with serum levels of al-
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bumin (r= -0.40, p<0.001), creatinine (r= -0.32, p=0.03) and 
phosphorus (r= -0.27, p=0.013). Patients that died during the 
study had significantly lower albumin (p=0.001) and creatinine 
(p=0.04) and higher MIS (p<0.001) compared with those who 
didn´t die. Patients were divided into 3 groups according to 
baseline MIS (between 0-4; between 5-7 and ≥ 8). Patients with 
MIS ≥8 had a significant lower survival at the end of the study 
(log rank=11.1; p=0.004) compared with the other two groups. 
After adjustment for baseline characteristics, such as age, dia-
betes mellitus and HD vintage, MIS was an independent pre-
dictor of mortality (HR: 1.32; 95% CI: 1.17-1.49; p<0.001). 

Conclusions: According to these results, MIS is a useful 
predictor of mortality in chronic HD patients. Therefore, as-
sessing MIS is important to routinely monitor malnutrition-
inflammation complex syndrome and also to predict these pa-
tients’ prognosis. 

Key words: hemodialysis, nutritional status, mortality. 
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A PUBLIC HEALTH GENOMICS PERSPECTIVE FOR 
OBESITY
C. Brettfeld1, B. Taneri2,3, A. Haslberger1 

1Department of Nutritional Sciences, University of 
Vienna, Althanstrasse 14, A-1090 Vienna, Austria 
2Department of Biological Sciences, Program of 
Molecular Biology and Genetics, Eastern Mediterra-
nean University, Famagusta, North Cyprus 
3Institute for Public Health Genomics, Cluster of 
Genetics and Cell Biology, Faculty of Health, Medi-
cine and Life Sciences, Maastricht University, The 
Netherlands

Background and objectives: It has been repeatedly esta-
blished that common complex diseases stem from gene–en-
vironment interactions (GxE). In light of this experimental 
evidence, public health measures against common complex di-
seases should be tailored accordingly. Here we discuss integra-
tion of gene-environment data into an existing Public Health 
Genomics model, namely Public Health Genomics – Common 
Complex Diseases (PHG-CCD) model [Taneri et al. 2012] in 
relation to obesity a debilitating public health concern. Obe-
sity is a common complex disease, which has become a major 
public health burden over the last decades [James et al. 2001] 

Methods: We used PHG-CCD, a novel theoretical model 
developed by Taneri et al. [Taneri et al. 2012], integrating a 
gene– environment interaction paradigm into public health 
genomics. In particular, we tailor this model with specific in-
formation on GxE implicated in obesity. 

Results: We discuss a public health genomics model that in-

corporates gene–environment interactions within the context 
of obesity, which could potentially be used when managing the 
prediction, diagnosis and treatment of this disease. 

Conclusions: The public health genomics model presented 
here enables genome-based predictions and evidence-based 
behavioral interventions, by utilizing GxE data, which is at 
the core of common complex disorders. Applications of PHG-
CCD serve as a valuable public health measure. 

Key words: Obesity, genetics, epigenetics, gene- environ-
ment interactions (GxE), public health, public health genomcis 

PO138
POSYANDU SWASEMBADA MODEL AS AN 
EFFORT TO SAVE VICTIM CHILDREN IN MERAPI 
MOUNTAIN BY LOSS GENERATION
S. Ardiansyah1, W. 2 
1Nutrition Departement, Health Polytechnic of 
Malang, Indonesia 
2Nutrition Departement, Health Polytechnic of Yog-
yakarta, Indonesia

Background and objectives: Merapi eruption of natural di-
sasters, has resulted in many losses. Losses that occur include 
the loss of property, damage of environment, decreases com-
munity economic. Loss of or damage to property and the envi-
ronment, especially agricultural land causes family decreases. 
The food less will result in an increase of protein energy mal-
nutrition (PEM) in children. Based on the cases of nutritional 
status on the eruption of Merapi mountain, Sleman District, 
PEM was found in children increased. Children who suffer 
from PEM at 14.5% and children who otherwise malnutrition 
1.3%. Children who suffer from malnutrition due to Mount 
Merapi disaster if not handled properly can cause the people of 
Indonesia will be ‘lost generation’. The purpose of the research 
to share knowledge about how to save the children on Merapi 
mountain from loss generation. 

Methods: Preparation the research by using field obser-
vation, and interview with Kader Posyandu, and community 
leaders. Model ‘Posyandu Swasembada’ is the type of modifica-
tion Posyandu. Posyandu Swasembada to increase of function 
Posyandu as community agencies to prevent cases of PEM and 
malnutrition, child growth monitoring and intervention PEM 
and malnutrition in the region after the eruption of Merapi 
mountain. The typical model in Posyandu Swasembada has in-
tervention table. The actions taken at the table of intervention 
are: nutrition education, supplementary feeding, giving of tra-
ditional medicine (herbal medicine) in children is a fussy eater, 
massage on children, and referral. Model Posyandu Swasem-
bada to save the children from PEM and malnutrition with the 
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basic are empowerment in community itself. 

Key words: Posyandu Swasembada Model, PEM, Lost ge-
neration, Merapi Mountain 

PO139
THE ASSOCIATION OF SERUM LIPID PROFILE 
WITH SCD1 DESATURASE INDICES IN RED BLOOD 
CELL MEMBRANES.
Y. Sone1, I. Ichi2, K. Kawahara3, K. Kawahara1,2, Y. Ot-
suka1,2, Y. Fujiwara1,2 

1Institute of Environmental Science for Human Life, 
Ochanomizu University, Bunkyo-ku, Tokyo, Japan 
2Graduate School of Humanities and Sciences, 
Ochanomizu University, Bunkyo-ku, Tokyo, Japan 
3Graduate School of Tokyo Medical and Dental Uni-
versity, Bunkyo-ku, Tokyo, Japan

Background and objectives: To investigate the associa-
tion of the desaturase index (DI) of stearoyl CoA desaturase 
1 (SCD1) in red blood cell (RBC) membranes with atheros-
clerosis indices such as non-high density lipoprotein choleste-
rol (non HDL-C) level and the ratio of low density lipoprotein 
cholesterol to high density lipoprotein cholesterol (LDL-C / 
HDL-C) which are known risk factors of coronary heart disea-
se (CHD) in Japanese men. 

Methods: Healthy male subjects of 140 (74 with waist cir-
cumference <85 cm and 66 with waist circumference >=85 cm) 
were recruited in this study. The serum lipid makers, fatty acid 
(FA) composition in RBC membranes and genotyping of SCD1 
genes of the subjects were measured. The lipid extracts of RBC 
membranes were methyl esterified with methanol and acetyl 
chloride. Concentrations of FA methyl esters were detected 
by GC-FID, and DI of SCD1 was estimated as the ratio of FA 
product to FA precursor (using C18:1 n-9/C18:0, C16:1 n-7/
C16:0). The SNPs of SCD1 gene were genotyped using the Ta-
qMan SNP allelic discrimination method by an ABI 7300 Sys-
tem. Relations between the alleles of SNP and atherosclerosis 
indices were analyzed by multiple regression analysis to deduct 
where possible, confounding factors. 

Results: We have demonstrated for the first time that the 
DI of SCD1 is associated with non HDL-C levels and the LDL-
C/HDL-C ratio. Moreover, the SNP of the SCD1 gene signifi-
cantly associated with the DI of SCD1. 

Conclusions: The FA composition of RBC membranes is 
associated with atherosclerosis indices. This suggests that the 
FA composition of RBC membranes may be an index of CHD 
risk in Japanese male subject. 

Key words: LDL-C / HDL-C ratio, non HDL-C, SCD1.

PO141
EFFECTS OF DIETARY CITRIC ACID ON ENERGY 
METABOLISM OF THE SKELETAL MUSCLES AND 
LIVER IN MICE
Y. Hara1, N. Watanabe2 
1Graduate School of Human Life Sciences, Showa 
Women’s University, Tokyo, Japan 
2Department of Food Science and Nutrition, Showa 
Women’s University, Tokyo, Japan

Background and objectives: Dietary citric acid is repor-
ted to have many beneficial effects such as anti-fatigue activity. 
Nevertheless, the mechanism underlying these effects has not 
been elucidated yet. In this study we aimed to investigate the 
effect of citric acid intake on the energy metabolism in the ske-
letal muscles and liver in mice that were fasted without exer-
cise. 

Methods: C57BL/6J mice were divided into 2 groups. The 
control or citric acid groups received distilled water or citric 
acid solution, respectively. Thirty minutes after the adminis-
tration, mice were dissected and skeletal muscles or liver were 
removed. After then, we performed DNA microarray global 
analysis using those organs. 

Results: Expression of the genes involved in the tricarbo-
xylic acid cycle, electron transport system, and ƒÀ-oxidation of 
fatty acids were not affected by dietary citric acid. On the other 
hand, dietary citric acid increased the level of blood glucose 
and phosphoenolpyruvate carboxykinase gene. In addition, a 
modest increase of glycogen content in the liver was observed. 
This increase might be induced via enhancing the expressions 
of the glucose-6-phosphatase and glucokinase genes and by 
suppressing the expressions of the phosphofructokinase and 
pyruvate kinase genes. 

Conclusions: These results suggested that dietary citric acid 
enhanced gluconeogenesis in the liver. These phenomena may 
explain the beneficial effects such as anti-fatigue of dietary ci-
tric acid. 

Key words: citric acid, gluconeogenesis, glycogen, DNA 
microarray, fatigue 
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PO142
HUMAN AMYLASE GENE COPY NUMBER VARIA-
TION BETWEEN CAUCASIAN AND ASIAN ADULTS
F. Atkinson1, D. Hancock2, P. Petocz3, G. Denyer2, J. 
Brand-Miller1 
1Human Nutrition Unit, School of Molecular Bios-
cience, University of Sydney, NSW, Australia 
2School of Molecular Bioscience, University of Syd-
ney, NSW, Australia 
3Department of Statistics, Macquarie University, 
NSW, Australia

Background and objectives: Research has shown that the 
salivary amylase gene (AMY1) shows wide variation in copy 
number in the Caucasian American population. Our objective 
was to investigate the AMY1 copy number variation and sali-
vary a-amylase protein activity in adults from Caucasian and 
Asian backgrounds. 

Methods: Whole blood samples and saliva samples were co-
llected from 150 adults (58 M: 92 F; 105 Caucasians: 45 Asians; 
age: 29.4 ± 10.4 yr; BMI 23.4 ± 3.4 kg/m2). Genomic DNA was 
isolated from the blood samples and analyzed using real-time 
quantitative PCR to determine AMY1 gene copy number rela-
tive to a control sample. The salivary a-amylase protein activity 
was assessed in the saliva samples using a commercial enzyma-
tic assay. 

Results: In the population as a whole, AMY1 gene copy 
number ranged from 2 – 16 copies. The mean AMY1 copy 
number was significantly higher for the Asian participants 
(7.8 copies) compared to the Caucasian participants (6.1 co-
pies) (p<0.001). The shape and spread of the distribution cur-
ves between the two ethnic groups was significantly different 
(p=0.002). A significant positive correlation between AMY1 
gene copy number and protein activity was observed (r = 0.59, 
p=0.0001). 

Conclusions: AMY1 gene copy number varies both within 
people from the same ethnic background and also between 
people from different ethnic backgrounds. People from an 
Asian background were found to have higher average AMY1 
copy number, which could help explain higher postprandial 
glucose responses to starchy foods in this group. 

Key words: salivary amylase gene copy number 
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INDIVIDUAL CHARACTERISTICS AND ENVIRON-
MENTAL FACTORS ARE ASSOCIATED WITH SKIP-
PING BREAKFAST IN JAPANESE MALE UNIVERSI-
TY STUDENTS
M. Nakade1, M. Tsubota-Utsugi1, N. Aiba2 
1Department of Nutritional Epidemiology, National 
Institute of Health and Nutrition, Tokyo, Japan 
2Department of Nutrition and Life Science, Kana-
gawa Institute of Technology, Kanagawa prefecture, 
Japan

Background and objectives: Skipping breakfast is most 
common in men and women in their 20s, including univer-
sity students. Although some studies have examined the fac-
tors related to breakfast skipping in female university students, 
there have been few reports in male university students. This 
study aimed to clarify the characteristics of breakfast skippers 
in male university students. 

Methods: A questionnaire survey was conducted in a uni-
versity in Kanagawa prefecture in 2012. A total of 528 student-
mother pairs who completed the questionnaire concerning 
frequency of eating breakfast, lifestyle and dietary awareness 
(mothers also answered questions about their socioeconomic 
states and implementation of dietary education when the stu-
dents were growing up) were analyzed. The students were clas-
sified into either breakfast eater (who eat breakfast 7 days per 
week) or breakfast skipper and examined the factors related to 
breakfast skipping by logistic regression analysis. 

Results: Sixty-two percent of the students skipped breakfast. 
A positive relationships between breakfast skipping and several 
factors were observed independently; the students who living 
alone (Odds ratio, 95% CI: 2.39, 1.43-4.00), who were smokers 
(2.30, 1.07-4.96), who had a part-time job (1.64, 1.08-2.50), 
who thought skipping breakfast was harmless (3.50, 1.89-6.49), 
who habitually went to bed after 1 am (2.46, 1.64-3.69), whose 
mother skipped breakfast (2.19, 1.11-4.34) and whose mother 
did not enjoy cooking (1.89, 1.23-2.84). Conversely, breakfast 
skipping was less common among the students who took more 
than an hour to go to university (0.58, 0.35-0.95). 

Conclusions: Our results suggested that environmental fac-
tors such as living alone, commute time and mother’s attitude 
and individual factors such as unhealthy lifestyle and dietary 
awareness were contributed to breakfast skipping in university 
students. Modifying lifestyle and reminding the students and 
their mothers of the importance of breakfast consumption may 
help students to eat breakfast. 

Key words: Breakfast skipping, university students, Japan, 
mothers 
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PHYSIOLOGICAL BENEFITS OF GLUTAMATE AND 
DEVELOPMENT OF HANDY GLUTAMATE METER 
FOR FOOD TASTE MANAGEMENT
Y. Fujishima1, Y. Kato1, T. MIzukoshi1, S. Koide2, S. Ikeda2, 
N. Itoh2, H. Miyano1, H. Uneyama1 
1Ajinomoto Co., Inc., Japan 
2Tanita Corporation, Japan

Background and objectives: Measurement of umami is 
not only an issue of Japanese people since the importance of 
umami physiology has been elucidated in recent studies. The 
benefits of umami compound namely glutamate ranges from 
saliva secretion, digestive juice secretion, sodium intake reduc-
tion, protection of digestive tract or addition of satiety to foods. 
However, to date, there was no method to measure the gluta-
mate content in foods which was quick and handy. We hence 
have been developing a prototype handy glutamate meter and 
evaluating its capabilities. 

Methods: Glutamate meter contains a biosensor was crea-
ted by micro-planar electrochemical sensor fabrication tech-
nique. Enzyme electrode of glutamate oxidase was casted with 
BSA with glutaraldehyde and sandwiched between fluorocar-
bon hydrophobic restrictive layer and selective permeable la-
yer, placed on surface of platinum and silver /silver chloride 
electrodes. Linearity of the sensor was evaluated and a variety 
of food samples were measured. 

Results: The dynamic range of the sensor was found to 
be between 0.05 and 2% w/v glutamate in neutral condition. 
Application in food was possible in soup, tomato or any food 
with prior treatment. The measurement time required was less 
than 10 seconds with accuracy equivalent to commercial ami-
no acid analyzer. 

Conclusions: We have succeeded in development of food 
use glutamate meter. This meter can be used for raw material 
quality assurance for kombu, tomato, tea, seasoning, produc-
tion process control at food and fermentation production, pro-
duct comparison, product development or used as an educa-
tional tool. 

Key words: Glutamate, meter, sensor, quantification 
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SER/TER LPL GENE POLYMORPHISM, ARG158CYS 
AND CYS112ARG APOE GENE POLYMORPHISMS 
ARE DIET EFFICIENCY MARKERS IN OBESE PA-
TIENTS
O. Kirillova, V. Tutelyan, T. Sentsova, I. Vorozhko, K. 
Gapparova, Y. Chekhonina
Institute of Nutrition RAMS, Moscow, Russian Fede-
ration

Background and objectives: Patients with obesity have 
dyslipidemia. The lipid metabolism is regulated by ApoE and 
LPL genes that determine lipid levels in blood. Diet therapy is 
the main treatment for obese patients. 

Methods: 108 patients with obesity, 18-66 years old (ma-
les – 24, females – 84) were examined. Diagnosis of obesi-
ty was based on body mass index (BMI) and bioimpedance 
body composition analysis. Thirty-nine patients had 1st gra-
de of obesity (BMI=30-35 kg/m2), 27 patients – 2nd grade 
(BMI=36-40 kg/m2), and 42 patients had 3rd grade of obesity 
(BMI>40 kg/m2). Serum lipid status was examined by turbo-
dimetric method on spectrophotometer analyzer Konelab 60i. 
The Ser/Ter polymorphism of LPL gene, the Arg158Cys and 
the Cys112Arg polymorphisms of ApoE gene were examined 
by PCR-Real Time analysis. 

Results: Significantly difference in cholesterol levels (M±m) 
after the diet therapy in people with genotype E3/E3 were revea-
led (5,54±0,22 mmol/l vs 4,54±0,24 mmol/l; r=0,81; p<0,0001). 
The reduction of triglycerides levels was 1,59±0,18mmol/l 
vs1,22±0,07 mmol/l (r=0,79; p<0,0001), the reduction of 
high density lipoproteins levels (HDL) was 1,40±0,08 mmol/l 
vs 1,13±0,07 mmol/l (r=0,58; p=0,002), the reduction of low 
density lipoproteins (LDL) was 3,46±0,19 mmol/l vs 2,91±0,19 
mmol/l (r=0,74; p<0.0001). Decreased cholesterol levels in pa-
tients with E2/E3 genotype after the diet therapy were revea-
led (4,61±0,24 mmol/l vs 4,17± 0,17 mmol/l (r=0,97; p=0,012) 
). LDL levels after the diet therapy were 2,60±0,28 mmol/l vs 
2,44±0,15 mmol/l (r=0,96; p=0,021). Patients with Å2/Å2, Å3/
Å4, Å2/Å4 and Ser/Ter genotypes did not have any positive dy-
namics. 

Conclusions: The detection of E3/E3 and E2/E3 polymor-
phisms of ApoE gene is a significant predictor of an effective 
diet therapy in obese patients. 

Key words: polymorphism, obesity, diet therapy. 
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COMPARISON OF MACRONUTRIENT AND VITA-
MIN INTAKE BETWEEN AUSTRIAN VEGETARIAN 
AND OMNIVORE
K. Wagner1 
1Institute of Nutritional Sciences, Vienna, Austria

Background and objectives: A vegetarian diet is associated 
with health benefits. Some micronutrients are only available in 
animal foods and may therefore be insufficient in a vegetarian 
diet. The aim of this study was to compare nutrient intake of 
vegetarian with omnivore adults in Austria and to determine if 
non omnivore have a higher risk of low nutrient intake. 

Methods: The study sample included 419 healthy Austrian 
adults aged 18 to 64 years. 2.9 % of the sample has been vege-
tarians, excluding meat and poultry, or even vegans. Food con-
sumption data were collected from October 2010 to February 
2012. Dietary intake was measured using two non consecutive 
24-h-recalls. Data entry was done with nut.s nutritional soft-
ware based on BLS 3.01. Under and overreporter where exclu-
ded for statistical analysis, results are shown as mean values. 

Results: Vegetarians and vegans had a higher intake of 
sucrose compared to omnivores (13 vs. 10 E %, p<0.05) but 
no significant difference for dietary fibre intake (30 g vs. 21 g) 
could be observed. Cholesterol, however was lower in vegeta-
rians and vegans than in omnivores (146 g vs. 308 g, p<0.05). 
Vegetarians and vegans had a significantly (p<0.05) higher in-
take of vitamin E (20 mg vs. 14 mg), vitamin K (126 µg vs. 97 
µg) and folate (265 µg vs. 210 µg), whereas they had a signifi-
cantly lower intake of niacin (22 mg vs. 31 mg) and vitamin 
B12 (1.8 µg vs. 4.6 µg). 

Conclusions: Results show that a vegetarian diet provides 
more of some critical vitamins e.g. folat. Vitamin B12 supply 
remains a problem in the nutrition of vegetarians. 

Key words: nutrient intake, macronutrients, vitamins, ve-
getarian 
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URINARY IODINE EXCRETION LEVEL IS POSITI-
VELY ASSOCIATED TO PHYSIOLOGICAL STATUS 
OF FILIPINO WOMEN
M. Serafico1, L. Perlas1, E. Ferrer1, H. Patalen1 
1Food and Nutrition Research Institute, Department 
of Science and Technology, Taguig City, Indonesia

Background and objectives: Urinary iodine excretion 
(UIE) is currently the most practical biomarker for iodine nu-
trition. For this biomarker, international groups have recom-
mended school-aged children as useful target group for sur-

veillance because of their high vulnerability, easy access and 
as acceptable proxy for the iodine status of the general popula-
tion. But the relevance of this group to others, especially among 
pregnant and lactating women, is not well established. Objec-
tive. To assess the association of UIE levels to the physiological 
status of Filipino women. 

Methods: UIE was measured based on the catalytic effect of 
iodine on the reaction between cerium and arsenic after sam-
ple digestion using ammonium persulfate. UIEs of 442 preg-
nant and 830 lactating women were compared to UIEs of 1272 
age- and BMI-matched non-pregnant, non-lactating women 
covered in the Biochemical Phase of the 7th National Nutrition 
Survey conducted by FNRI-DOST. 

Results: Among pregnant women, median UIE was 100 
µg/L (adequate ≥150 µg/L) with 26.4% having values <50 µg/L. 
Median UIE among non-pregnant women, on the other hand, 
was 142 µg/L with 17.5% having values <50 µg/L. Likewise, me-
dian UIEs among lactating and non-lactating women were 78 
µg/L and 141 µg/L, respectively. Median UIEs for both preg-
nant and lactating women indicate insufficient iodine status. 
Further, median UIE levels for the 1st, 2nd and 3rd trimesters 
of pregnancy were 113, 107 and 89 µg/L, respectively. Iodine 
nutrition among non-pregnant, non-lactating women was op-
timal based on median UIE ≥100 µg/L) and the percentage 
(<20%) of women having UIE <50 µg/L. 

Conclusions: Physiological status such as pregnancy and 
lactation possibly increase the demand and utilization of iodi-
ne. In pregnancy, this may also be true as gestation progresses. 
To achieve optimal nutrition in these vulnerable groups, an 
increase in dietary intake is recommended. In addition, iodi-
ne supplementation during pregnancy and lactation should be 
considered. 

Key words: iodine, pregnancy, lactation 
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FIRST FOOD FOR INFANTS
S. Hernes1, M. Haugen2, N. Øverby1 
1Department of Public Health, Sport and Nutrition, 
University of Agder, Kristiansand, Norway 
2Department of Food Safety and Nutrition, Norwe-
gian Institute of Public Health, Oslo, Norway

Background and objectives: Weaning foods may play an 
important role in the child’s health. Studies report that infant 
feeding practices may influence health also later in life with 
one aspect being the development of preferences for tastes and 
textures. Studies find that children who are introduced to a va-
riety of tastes early have higher acceptance of foods like fruits 
and vegetables in later life, reduced risk of food neophobia and 
reduced risk of developing obesity. We hypothesize that intro-
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ducing kitchen-produced foods give greater variety in taste and 
consistency than industrial produced baby food in jars. The 
aim of the study First food for infants is to increase parents’ 
knowledge, skills, and awareness regarding tasty and healthy 
food for infants to improve the children’s diet and weight deve-
lopment and prevent food neophobia. Here we present a brief 
presentation of the study design. 

Methods: First food for infants is a randomized controlled 
trial where parents in the intervention group participate in two 
cooking courses on how to prepare a variety of baby food. The 
control group is only given a brochure about infant nutrition. 
Recruitment of parents is done through the public health care 
centers. We plan to recruit 80 parents in both the control and 
intervention group. Questionnaires of feeding practices and 
food intake are filled in before the intervention (6 months of 
age) and at 15 months of age. 

Results: This project started autumn 2011 and experien-
ce from the first four cooking classes show a positive attitude 
among the parents and they report awareness of food impor-
tance and altered feeding practice. 

Conclusions: The project will show whether a practical 
cooking course to parents will increase homemade food prac-
tice resulting in a greater variety in food intake, reduce preva-
lence of neophobia and reduce risk of obesity at toddler’s age. 

Key words: infant’s food
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PROTEOMIC ANALYSIS OF ARGININE METHYLA-
TED PROTEINS IN RAT BRAIN
M. Kimoto1, H. Hatakenaka1, T. Suzuki-Yamamoto1, M. 
Suzuki1, A. Ito1, M. Yokoro1, H. Yamashita1, Y. Takahashi1 
1Department of Nutritional Science, Faculty of 
Health and Welfare Science Okayama Prefectural 
University, Japan

Background and objectives: It has been appeared that argi-
nine methylation of histone and non-histone proteins regulates 
cell-function and is involved in epigenetics. On the other hand, 
asymmetric dimethylarginine (ADMA), one of free methyla-
ted arginines released into body fluid after in vivo protein 
breakdown serves as an endogenous inhibitor of nitric oxide 
synthases (NOSs). ADMA is synthesized by protein arginine 
methyltransferases (PRMTs) and is degraded by dimethylar-
ginine dimethylaminohydrolase 1 (DDAH1). In this study, 
to demonstrate the physiological significance of the metabo-
lic pathways for methylated arginines in rat brain, in which 
ADMA was actively metabolized, we examined the localization 
of the metabolizing enzymes, DDAH1, PRMT1, PRMT5 and 
identified unknown arginine methylated proteins from rat bra-
in by proteomic analysis. 

Methods: standard. 

Results: Several histological compartments were prepared 
from rat brain and subjected to western blot and immuno-
histochemical analyses. DDAH1, PRMT1, and PRMT5 were 
ubiquitously expressed in all regions of rat brain. Additionally, 
colocalization of PRMT1 and DDAH1 in the spinal cord was 
demonstrated by immunohistochemical analyses. These results 
suggest that the metabolic pathways implicated in biosynthesis 
and degradation of ADMA were driven actively in the central 
nervous system, including the spinal cord. Further, several 
arginine methylated proteins were detected by western blot 
analyses using crude extract of rat brain. of them, fructose bis-
phosphate aldolase C and ribose phosphate pyrophosphokina-
se 1 were identified as protein containing ADMA residues and 
SDMA residues, respectively, in the polypeptide. 

Conclusions: Fructose bisphosphate aldolase C is not only 
a glycolysis enzyme in brain, but also is known to be involved 
in the expression of light neurofilament. These findings lead us 
to further examine the implication of the regulated arginine 
methylation of these enzymes for neurodegeneration. 

Key words: asymmetric dimethylarginine, arginine 
methylated protein, nitric oxide, fructose bisphosphate aldo-
lase C 

PO150
FACTORS ASSOCIATED WITH BREASTFEEDING 
RATES AT BIRTH AND DISCONTINUATION BEFO-
RE ONE MONTH, IN FRANCE IN 2012
B. Salanave1, C. Guerrisi1, C. de Launay1, K. Castetbon1 
1Institut de Veille Sanitaire, USEN, 74 rue Marcel 
Cachin, Bobigny, France

Background and objectives: France is one of the Euro-
pean countries where breastfeeding rates are among the lowest. 
Using data of the national survey Epifane on feeding practi-
ces during the first year of life, our objectives were to descri-
be breastfeeding rates at birth and one month, and to identify 
factors associated with breastfeeding initiation and with early 
cessation before one month. 

Methods: The Epifane survey was carried out using a 2-sta-
ge stratified random sample of infants born between the 16th 
of January and the 5th of April 2012 in 136 maternity wards in 
mainland France. Detailed information on breastfeeding and 
formula use was collected during the maternity stay and at one 
month. Factors associated with breastfeeding initiation and 
discontinuation were identified using logistic regressions. 

Results: Out of 3366 infants included (participation rate: 
81%), more than two third (69 %) were breastfed in maternity 
unit (60 % exclusively, 9 % partially). At one month, half of 
them (54 %) were breastfed but only 35 % exclusively. Breast-
feeding rates were associated with mother’s age, marital status, 
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education, birthplace, body mass index and smoking during 
pregnancy. Moreover, attending delivery preparation courses, 
early skin-to-skin contact and partner positive perception of 
breastfeeding were positively associated with breastfeeding 
initiation. Among mothers who have initiated breastfeeding 
at birth and for whom data were available at one month, 20% 
have stopped nursing their baby before the end of the 4th week. 
Factors associated with breastfeeding discontinuation were the 
same plus exclusive/mixed breastfeeding and various com-
plaints such as mastitis. 

Conclusions: Targeted programs should be implemented to 
support prolonged breastfeeding in young mothers and those 
from low educational level. Actions should also be particularly 
focused on the sharp fall of breastfeeding rates after home re-
turn, which is sizeable as early as at the first week after delivery. 

Key words: Breastfeeding, Cohort, Newborns. 

PO151
LOWER BETAINE INCREASES THE RISK OF NON-
ALCOHOLIC FATTY LIVER DISEASE IN PATIENTS 
CARRYING THE CC GENOTYPE OF CHDH RS9001
H. Zhu1, X. Wang1 
1Department of Nutrition,Sun Yat-Sen University, 
Guangzhou, Guangdong, China

Background and objectives: The effect of methyl donors 
and genetic polymorphisms in metabolic enzymes on the risk 
of non-alcoholic fatty liver disease (NAFLD is not well unders-
tood. The purpose of this study was to investigate the associa-
tion of homocysteine, choline, betaine levels and the genetic 
polymorphisms of the related metabolic enzymes with the risk 
of NAFLD 

Methods: By utilizing a population-based study of 371 NA-
FLD cases and 699 controls, we used HPLC-MS to determine 
serum betaine, choline and homocysteine; gene mutations of 
PEMT, CHDH and BHMT were detected by multiplex SNaP-
shot technology. 

Results: The highest tertile of betaine level was associated 
with a lower risk of NAFLD [OR=0.670; 95% CI: 0.517-0.870] 
compared with the lowest tertile. A putatively functional sin-
gle nucleotide polymorphisms of choline-metabolizing gene 
CHDH rs9001 was found be related to NAFLD risk. Compared 
with the CC variant genotype, the AA+CA genotype was as-
sociated with a decreased risk of NAFLD (OR= 0.817; 95%CI: 
0.693-0.962). The BHMT rs3733890 and PEMT rs7946 poly-
morphisms were also examined but were found not to be as-
sociated with NAFLD risk. The CHDH rs9001 CC genotype 
also had lower betaine concentrations compared with CA+AA 
genotype (P=0.060), PEMT rs7946 AA genotype had lower 
choline concentrations compared with GA+GG genotype 

(P=0.070). Moreover, the gene-gene interaction analysis re-
vealed a significant interaction of PEMT rs7946 and CHDH 
rs9001 with NAFLD susceptibility. 

Conclusions:Our findings identified the CHDH rs9001 
variant was associated with an increased risk of NAFLD and 
suggest that choline metabolism may play an important role 
in NAFLD. 

Key words:NAFLD; Choline dehydrogenase(CHDH); Ge-
netic polymorphism; Choline; Betaine 

PO152
FACTOR ANALYSIS OF PATIENTS’ SATISFACTION 
QUESTIONNAIRE TOWARD HOSPITAL FOODSER-
VICE IN A GOVERNMENT HOSPITAL IN MALAYSIA
R. Jamaluddin1, N A. Abd Manan1, H. Abu Saad1, M S. 
Ab Karim1 
1Universiti Putra Malaysia, Malaysia 

Background and objectives: Accurate and reliable ques-
tionnaires are important to measure patients’ satisfaction with 
hospital foodservice. However in Malaysia, there is no publis-
hed evidence that the tool used is valid and reliable for hospital 
setting in Malaysia. Hence, the main purpose of the study was 
to investigate the construct validity and reliability of the deve-
loped questionnaire in a local setting. 

Methods: An interview-administered questionnaire was 
used on a sample of 277 hospitalized patients in a government 
hospital. The questionnaire used in the study was adapted 
and modified from the Acute Care Hospital Foodservice Pa-
tient Satisfaction Questionnaire (ACHFPSQ) by Capra et al., 
(2005), Hartwell et al., (2007), Hwang et al., (2003), O’Hara et 
al., (1997) and Dube et al., (1994), in order to suit the local 
setting, which consisted of 27 statements from 4 dimensions. 
A factor analysis and reliability analysis was conducted using 
SPSS version 19. 

Results: The principal component of factor analysis revea-
led that the final questionnaire contained 25 individual sta-
tements for four main foodservice dimensions namely food 
properties, staff and meals service reliability, customisation 
and physical and social aspects. The reliability analysis also re-
vealed the cronbach alpha value range at 0.55 to 0.84 for the 
foodservice dimensions. The analysis showed that the alpha 
value differed from one dimension to another dimension such 
as food properties α=0.84), staff and meals service reliabili-
ty (α=0.67), customisation (α=0.69) and physical and social 
aspects α=0.55). The questionnaire on patients’ satisfaction 
toward hospital foodservice was considered accurate and relia-
ble based on the statistical analysis. 

Conclusions: The classification of the four dimensions was 
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able to provide detailed information of the satisfaction level, 
relationship of the foodservice dimension and influence of 
dimension which contributed to satisfaction toward hospital 
foodservice. 

Key words: Factor analysis, hospital foodservice, patients’ 
satisfaction, Malaysia 

PO153
EFFECTS OF GLUCOSE AND MAGNESIUM IN 
WATER SOLUTIONS ON WATER ABSORPTION IN 
THE SMALL INTESTINE
M. Tokunaga1, M. Miyamoto1, K. Ito2, T. Yamaji2, H. 
Itoh2, N. Ota1, T. Takahashi1 

1Department of Nutrition and health Science, 
Fukuoka Women’s University, Japan 
2Food Science Research Labs, Meiji Co., Ltd., Japan

Background and objectives: The purpose of the present 
study was to determine effects of glucose and magnesium in 
water solutions on water absorption in the small intestine.

Methods: We used 8-weeks-old male SD rats (20 and 36 
for experiments 1 and 2, respectively). We prepared 5 types of 
aqueous solutions containing 2 g/L polyethylene glycol 4000 
as a non-absorbable marker and supplemented with 0, 96, 193, 
289, 385 mmol/L D-glucose. We infused the aqueous solu-
tions into the stomach in the conscious rat using oral sonde 
after food deprivation for 24 hours and water deprivation for 
4 hours. At 10 minutes of the after infusion, we collected the 
digesta in the small intestinal lumen for measuring of water ab-
sorption and the concentration of glucose, cation and osmotic 
pressure (Experiment 1). We prepared 9 types of aqueous solu-
tions containing 2 g/L polyethylene glycol 4000, 96.0 mmol/L 
D-glucose, 43.2 mmol/L sodium chloride, 17.3 mmol/L potas-
sium chloride, and supplemented with 0, 0.25, 0.5, 1, 3, 5, 10, 
15, 20 mmol/L magnesium chloride. We infused the aqueous 
solutions into the stomach in the conscious rat using oral sonde 
as in Experiment 1. After 10 minutes, we collected the digesta 
in the small intestinal lumen for measuring of water absorption 
and the concentration of glucose, cation and osmotic pressure 
(Experiment 2).

Results: The water absorption in the 96 mmol/L glucose so-
lution was highest in the all groups (Quadratic effect; p<0.001, 
GLM). The water absorption in the 0.5 and 1 mmol/L magne-
sium solution was highest in the all groups (Quadratic effect; 
p<0.001, GLM).

Conclusions: The present study suggested the water ab-
sorption was increased in 96 mmol/L glucose and 0.5 or 1 
mmol/L magnesium in the solutions.

Key words: water absorption, glucose, magnesium 

PO154
PUPS OF DAMS FED RESTRICTED DIET DURING 
LACTATION CONSUME LARGER AMOUNT OF FAT 
TO ACHIEVE OPTIMAL GROWTH AFTER WEANING
A. Sato1, A. Ebihara1, Y. Nakashima1 
1Department of Human Nutrition, Seitoku Universi-
ty, Matsudo, Chiba, Japan

Background and objectives: To investigate the influence of 
dietary restriction in dams during pregnancy and during lacta-
tion on food choice of their pups after weaning.

Methods: Control and restricted groups of dams were given 
either free access to AIN-93G (CTG) or restricted diet (60% of 
that consumed by a control group) during pregnancy (PRG)
or during lactation (NRG),respectively. After weaning, all pups 
were placed on a two-choice diet program of a carbohydrate-
protein diet (CPD) and a fat-protein diet (FPD) for 4 weeks 
(self-selection period). 

Results: Although no significant difference in body weight 
at birth and on day 8 after birth was observed among the 
three groups, at weaning, the body weight in pups of the NRG 
was lower than that of the other groups. On day 8 after bir-
th, although the stomach weight in the pups of the NRG was 
lower than that of the other groups, no significant difference in 
protein, carbohydrate and total lipid concentrations and PFC 
ratios in the stomach content were observed among these three 
groups. The ratio of body weight gain [body weight gain (g)/
body weight at weaning (g)] during the self- selection period 
in the NRG was higher than that of the other groups. The FPD 
intake ratio [FPD intake (g)/total intake (g)] of the NRG du-
ring the self-selection period was also higher than that of the 
other groups. 

Conclusions: It was considered from these results that the 
pups of the NRG needed a high energy density diet in order to 
attain a more normal size after weaning. Therefore, they spon-
taneously consumed a larger amount of the FPD than pups of 
the other groups.

Key words: dietary restriction, during lactation, self-selec-
tion, suckling pups, weaning pups 
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PO155
THE EFFECTS OF BETA GLUCAN ADMINISTRA-
TION ON IMMEDIATE EARLY GENE IN THE BRAIN 
DURING EXHAUSTIVE EXERCISE
J H. Seo1, C J. Kim2, H. Hong3 
1Division of Sports Science, Baekseok University, 
Cheonan, Chungcheongmnam-do, Korea 
2Department of Physiology, College of Medicine, 
Kyung Hee University, Seoul, Korea 
3NBR Institute, CHA University, Pochon, Gyonggi-
do, Korea

Background and objectives: This study was conducted to 
investigate the effects of beta glucan on immediate early gene 
in the brain during exhaustive exercise in rats.

Methods: 60 male Sprague-Dawley rats were divided into 
six groups:control, exercise, exercise and 50 mg/kg beta glu-
can, exercise and 100 mg/kg beta glucan, exercise and 200 mg/
kg beta glucan, and exercise and caffeine(100 mg/kg caffeine). 
The rats of the beta glucan-treated groups were administrated 
orally with the respective doses of beta glucan once a day for 
7 days. The treatment was administered 60 min prior to the 
start of exercise. On the 7th day of the experiment, the time to 
exhaustion during treadmill running was determined for the 
exercise groups. The time to exhaustion was defined as the time 
between the commencement of exercise and the first occurren-
ce of failing to keep up with the treadmill for a period of 3 min 
or more. The speeds used for determination of the exhaustion 
time were 10 m/min for 5 min, followed by 16 m/min, 18 m/
min, 21 m/min, 24 m/min, 26 m/min, 29 m/min, 32 m/min, 
34 m/min, 37 m/min for 3 min each and then 40 m/min until 
exhaustion.

Results: Treatment with 100 and 200 mg/kg beta glucan led 
to a significant increase in the time to exhaustion in response to 
running on a treadmill and a significant decrease in c-Jun and 
c-Fos expression in the dorsal raphe, the hypothalamus and 
hippocampal region. 

Conclusions: The results of the present study demonstra-
ted that the administration of beta glucan increased endurance 
exercise performance through inhibition of immediate early 
gene production in the brain. 

Key words: beta glucan, gene, exercise 

PO156
FUNCTIONALITY OF MILK FERMENTED DRINKS 
AT BOSNIA AND HERZEGOVINA MARKET
Z. Saric1, T. Dizdarevic1, E. Kasumovic1, A. Ibrovic1, A. 
Jasarevic1 
1Department of Food Science, Faculty of Agricul-
ture and Food Sciences, University of Sarajevo, 
Sarajevo, Bosnia and Herzegovina

Background and objectives: It is well known that fermen-
ted milks serves as a good source of GRAS bacteria. Depen-
ding on type, viable cells of lactic acid bacteria and especially 
probiotic bacteria must be found in such products. By this way 
they can inhabit human colon after consumption and thus cau-
se many benefits for host. Therefore, they have to comply with 
functionality criteria i.e. they have to contain more then 106 
cfu/ml. The aim of the work was to test functionality of fermen-
ted milks at Bosnia and Herzegovina market. 

Methods: 15 samples of yogurt and probiotic drinks were 
purchased at the market in capital of Bosnia and Herzegovina, 
Sarajevo. Total count of viable cells, chemical composition and 
acidity were measured in chosen samples. In order to check 
functionality, six samples of fermented milks were stored at 
4oC up to 21 day and they are tested to the same parameters. 
ANOVA with two factors without repetion was done to esta-
blish if there are differences among producers and time of sto-
ring. 

Results: Mean value for total count of viable cells in yogurt 
samples was 207 x 1010 cfu/ml and in probiotics 137 x 1010 
cfu/ml and all of them fulfil functionality criteria. At the end 
of storing at 4oC all samples retained higher count of cells then 
minimum required except one sample of probiotic. In general, 
the count was decreasing as the time went by. ANOVA did not 
show significant influence of storing time (except count of S. 
thermophilus at probiotics) as well as producer (except L. del-
brueckii ssp. bulgaricus at yogurts). 

Conclusions: There is real possibility that the count of via-
ble cells decreases bellow minimum required after expiration 
of lifetime (25-30 days). Thus, consumers should take care of it 
during purchase of milk fermented drinks. 

Key words: probiotics, functionality, viable cells, yogurt 
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PO157
LEAN VERSUS OBESE: MOLECULAR INSIGHTS AF-
TER THE INGESTION OF HIGH-FAT MEALS
D. Gille1, K. Kopf-Bolanz1, F Schwander1, C. Soneson2, B. 
Walther1, G. Vergères1 
1Federal Department of Economic Affairs, Edu-
cation and Research EAER, Agroscope Liebefeld-
Posieux Research Station ALP, Berne, Berne, Swit-
zerland

2University of Lausanne, Swiss Institute of Bioinfor-
matics, Lausanne, Vaud, Switzerland

Background and objectives: Previous findings in nutrition 
research indicate that obese people suffer from a metabolic 
disequilibrium leading to low-grade inflammation and other 
metabolic disorders whereby the molecular mechanisms are 
not utterly clarified. Studies that examine postprandially dose-
response effects after the consumption of defined composed 
meals help to provide mechanistic information on these issues. 
Especially, the comparison of responses from lean and obese 
subjects should contribute to the understanding of metabolic 
differences. 

Methods: A human intervention study was conducted in-
cluding seven healthy lean and seven healthy obese volunteers 
who consumed one high-fat meal in three different caloric do-
ses (500, 1000, 1500 kcal). Besides the determination of classi-
cal clinical parameters, also the blood cell transcriptome was 
measured before and 2h, 4h and 6h after ingestion. Genome 
wide gene expression was measured using microarray techno-
logy. 

Results: 45 genes were differently expressed between lean 
and obese at fasting condition; 16 genes were up-regulated and 
29 genes were down-regulated (FDR<0.05). Pathways analy-
sis showed significant differences between the two population 
groups and included oxidative phosphorylation and other 
metabolic processes (p<0.001). Geneset enrichment analysis 
revealed significant caloric dose-dependent changes in gene 
expression in the lean group, in the obese group and, strikingly, 
between the two groups reflecting the disability of the obese 
volunteers to cope with meals of high energy content. Finally, 
postprandial changes occurred in the lean subjects in a direc-
tion that was predictive of the fasting status in the obese vo-
lunteers. 

Conclusions: A comprehensive analysis of fasting and post-
prandial parameters comparing the response of lean subjects to 
the response of subjects with a metabolic deregulation allowed 
us to identify nutritional health biomarkers that may be used 
to characterize the interaction between food and the human 
organism, a strategy that may be of great value to food industry 
and to medicine. 

Key words: obesity, high-fat meal, metabolism

PO158
BENEFICIAL ANTIOXIDANT EFFECTS OF PO-
LYPHENOL-RICH EXTRA-VIRGIN OLIVE OIL IN 
HEALTHY VOLUNTEERS
M J. Oliveras Lopez1, G. Berná1,2, H. López García de la 
Serrana3, F. Martín1,2 
1Department of Molecular Biology and Biochemi-
cal Engineering, University of Pablo de Olavide of 
Seville, Seville, Spain 
2CIBER de Diabetes y Enfermedades Metabólicas 
Asociadas, Barcelona, Spain 
3Department of Nutrition and Food Science, Faculty 
of Pharmacy, University of Granada, Granada, Spain

Background and objectives: Several studies show that 
an increased intake of olive oil phenols influences protection 
against oxidation processes in chronic diseases. The aims were 
to study the effects of rich-polyphenol extra virgin olive oil 
(EVOO) in healthy humans, investigating each mechanism of 
action. 

Methods: The 30-days nutritional intervention period in-
volved 45 healthy volunteers, aged 21-45 years, who consumed 
daily 50 ml of raw EVOO and avoided a high polyphenolic diet, 
maintaining their physical exercise habits. Phenolic EVOO 
composition was analyzed by HPLC-DAD-MS. Anthropo-
metric and body composition parameters, biochemical para-
meters, plasma total antioxidant capacity (TAC), erythrocyte 
antioxidant enzyme activity and their lymphocyte gene expres-
sion were determined. All data were analyzed by the SPSS 17.0 
statistical package (SPSS, Inc.) by the t test and the non para-
metric Wilcoxon test as applicable. 

Results: The EVOO used had an appropriate quali-quanti-
tative composition of phenolics. Nutritional, anthropometric, 
body composition and biochemical parameters did not signifi-
cantly changed. We observe that EVOO supplementation sig-
nificantly increased TAC (p<0,001). A significant increase (p< 
0.01) in CAT and GTPX activity was also observed. No signi-
ficant difference was observed in SOD activity. EVOO supple-
mentation significantly modified (p<0,05) antioxidant enzyme 
gene expression. Studies with humans have proved that dietary 
interventions with rich-phenol foods elevate TAC however, 
most reported changes in these enzymes have not occurred in 
healthy people. 

Conclusions: Daily consumption of EVOO rich in pheno-
lic compounds, by healthy adults, improved their antioxidant 
status and modified their antioxidant gene expression levels 
without modifying any physiological characteristics. 

Key words: Extra virgin olive oil; polyphenol; healthy; anti-
oxidant enzyme; gene expression 
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PO159
IMPROVEMENT OF NUTRITIONAL PROPERTIES IN 
FRANKFURTERS BY FATTY ACID MODIFICATION
L. Salcedo-Sandoval1, S. Cofrades1, C. Ruiz-Capillas1, F. 
Jiménez-Colmenero1 

1Instituto de Ciencia y Tecnología de Alimentos y 
Nutrición (ICTAN-CSIC), Madrid, Spain

Background and objectives: Frankfurters have a large mar-
ket especially among a particular sector of the population. Sin-
ce their fat (quantitatively and qualitatively) normally diverge 
from dietary goals, our objective in this work was to develop 
frankfurters with better lipid composition (reduced fat content 
and improved lipid profile) by replacement the animal fat with 
a combination of healthier oils (plant and/or marine origin) 
stabilized in an oil-in-water emulsion, as a strategy of refor-
mulation. 

Methods: Control frankfurter was manufactured with fresh 
post-rigor pork meat, pork backfat, flavouring and additives. 
In the reformulated frankfurter the pork backfat was partially 
replaced by an oil-in-water emulsion prepared with a combina-
tion of olive, linseed, and fish oils, and using sodium caseinate 
as emulsifier. Composition analysis and fatty acid profile were 
determinate. 

Results: Fat content of frankfurter was reduced from 
18.88% (control frankfurter) to 10.27% (modified frankfur-
ter). Reformulated frankfurters contained 4.10 g/100 g of the 
combination of oils providing a significant change in the lipid 
profile. SFA content was lowered by a 56% while PUFA was 
increased almost 400%. The modified frankfurter provided 190 
mg/100 g of long chain n-3 PUFA and 0.9 g/100 g of alpha li-
nolenic fatty acid. 

Conclusions: Based in reformulation strategies, an impro-
ved fat content frankfurter was obtained. The changes induced 
in reformulated product composition are such as to allow ca-
rrying different nutritional claims: “reduced fat content” and 
“high omega 3 fatty acid content”, according Regulation (EC) 
No 1924/2006 and No 116/2010 of the European Parliament 
and of the Council (2006, 2010). Additionally (pursuant to 
Commission Regulation No 432/2012), the modified frankfur-
ters may carry some cardiovascular health claims. This research 
was supported by project AGL2011-29644-C02-01. 

Key words: Frankfurter/ Healthier oil combination / Fatty 
acid profile / Oil-in-water emulsion

PO160
HEALTH BENEFITS OF WHOLE GRAIN WHEAT: IN-
TERVENTION STUDY CLARIFYING UNDERLYING 
MECHANISMS AND THE ROLE OF POLYPHENOLS 
BOUND TO DIETARY FIBRE
V. Fogliano1, P. Vitaglione1 
1University of Naples, Naples, Italy

Background and objectives: Epidemiological studies as-
sociate whole grain (WG) consumption to reduced CVD risk, 
body weight and abdominal circumference. Data obtained by 
intervention studies were not conclusive. Evidence from ani-
mal and few human studies indicated that prebiotic dietary fi-
bre ameliorates metabolic syndrome. Whole grain, especially 
wheat and rye, present a large amount of polyphenols (mainly 
ferulic acid) bound to dietary fibre. This study aims to assess 
the role of dietary fiber polyphenols on health benefits of WG. 

Methods: A commercial WG product, was selected. Eighty 
healthy overweight subjects were enrolled. Forty volunteers 
replaced equicaloric portions of specific foods with 68 g WG/
day for 8 weeks; the other half did not change their diets. At 
baseline, and after 4 and 8 weeks, body weight, waist and hip 
circumferences, bioimpedance analysis and blood, urine and 
feces collection was measured. Markers linked to bioavailabili-
ty of ferulic acid and several polyphenols (by HPLC/MS/MS), 
to inflammatory status (several cytokines by multiplexed im-
munometric assay), to lipid and glucose metabolism as well as 
to the overall nutritional status and appetite, were measured. 
Metagenomic analysis of feces was run to evaluate the influen-
ce of intestinal microflora composition on the health benefit of 
a WG-enriched diet. 

Results: 63 subjects (34 treated with WG and 29 controls) 
completed the study. Preliminary results indicate different con-
centration trends for inflammatory cytokines and ferulic acid-
related metabolites in blood collected from subjects who con-
sumed WG compared to control subjects over the study period. 
Data analysis is still ongoing and all final results will be crossed 
with metagenomic data to ascertain the role of individual mi-
croflora on bioavailability of polyphenols bound to WG dietary 
fiber as well as on health effect. 

Conclusions: Consumption of wheat whole grain might 
improve inflammatory status in overweigh subjects 	  

Key words: whole grain, ferulic acid, prebiotic, inflam-
mation 
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PO161
MAINTAINING CHANGE: WHAT DIFFERENCE 
DOES PARTICIPATING IN AN INTENSIVE DIETARY 
INTERVENTION MAKE FIVE YEARS ON?
S L. O’Reilly1, L. Riddell1, C. Nowson1 
1Centre for Physical Activity and Nutrition Research, 
Deakin University, Australia

Background and objectives: Evidence supports cardiovas-
cular disease (CVD) risk reduction through dietary manipu-
lation, however dietary research interventions typically last 
under 12 months and require high levels of participant sup-
port to achieve change. Given the chronic nature of CVD, the 
long term health outcomes of intensive interventions in free-
living individuals are of particular interest. This study sought 
to determine if participating in an intensive modified DASH 
intervention significantly impacted CVD risk biomarkers 5 
years after participation, compared to standard healthy eating 
education. 

Methods: 40 adults (n=30 DASH, n=10 standard) partici-
pated in this cross-sectional follow-up study. The study collec-
ted fasting blood samples, dietary data, blood pressure (BP), 
body mass index (BMI) and 24h urine collections from all par-
ticipants 5y after the original intervention. Paired T-tests were 
conducted to examine the effect of time from follow-up to in-
tervention completion and also to baseline status. 

Results: Neither group maintained the level of change 
achieved during the intervention period. The DASH group’s BP 
increased by 9% systolic and 17.3% diastolic (p<.05) and the 
standard group increased their BMI, total cholesterol and BP 
by 6.8%, 15.8%, 9.5% respectively (p<.05) compared to the in-
tervention endpoint. Both groups had raised HDL cholesterol 
levels (DASH 13.1%, standard 14.7%) (p<.05). However when 
compared to baseline, only the DASH group’s blood lipids were 
improved (total (9.8%) and LDL cholesterol (14.6%) decreased 
and HDL cholesterol (7.8%) increased) (p<.05). Neither group 
had significant weight gain nor BP change compared to baseli-
ne. Conclusions: Although long-term dietary change appears 
to be difficult to maintain, some health gains can be achieved 
through participating in an intensive dietary intervention, with 
DASH participants having healthier blood lipid profiles. Both 
groups were weight and BP stable after 5y, which suggests per-
sonalised education supports some dietary change maintenan-
ce. 

Key words: dietary change, CVD, DASH diet 

PO162
INTRACELLULAR METABOLISM OF ISOFLAVONES 
IN HUMAN ENDOTHELIAL CELLS
N. Toro Funes1, A. Rodríguez Mateos2, J P E. Spencer2, M 
T. Veciana Nogués1, M C. Vidal Carou1 
1Department of Nutrition and Food Science, Uni-
versidad de Barcelona, Santa Coloma de Gramenet, 
Spain 
2Department of Food and Nutritional Sciences, Uni-
versity of Reading, Reading, United Kingdom

Background and objectives: Soy isoflavones have received 
much attention because of their potential benefits as phytoes-
trogens (Patisaul & Jefferson, 2010). Accumulated evidence su-
ggests that their consumption may have beneficial effects on 
cardiovascular health, including a favourable effect on blood 
lipids, inhibition of platelet aggregation and improvement of 
vascular function (Rimbach et al., 2008). Recent studies have 
shown that genistein and daidzein are metabolized after ab-
sorption by Phase-II-enzymes to form mainly glucuronides 
and sulfate-metabolites (Hosoda et al., 2010). Their metabo-
lism has been well-reported in cell models of the gastrointes-
tinal tract or in hepatic models, but little attention has been 
given to the potential intracellular metabolism of isoflavones 
in human umbilical vein endothelial cells (HUVEC), despite 
being widely used in vitro models for assessing mechanisms of 
action ofpolyphenols in the vascular endothelium (Andrade et 
al., 2011). Therefore, the aim is to determine whether HUVEC 
can metabolize isoflavones, using Hep-G2 (liver cell model) 
and CACO-2 monolayer (small-intestine model) as positive 
controls. 

Methods: Genistein, daidzein and equol (0-10µM) were 
incubated with HUVEC, Hep-G2 and Caco-2 monolayer cell 
lines for 2 hours. Supernatants and cell lysates were collected 
and processed for analysis. Aglycones were determined by li-
quid chromatography following the method by Toro-Funes 
et al. (2012). Isoflavone metabolites were identified with mass 
spectrometry detection. 

Results: In HUVEC, aglycones, methyl conjugates of genis-
tein and daidzein, and a genistein-methyl-sulfate were detected 
in the supernatant and cell lysates. In Hep-G2 cells, aglycones, 
glucuronides of genistein and daidzein, a genistein-methyl-
glucuronide and a genistein-sulfate were found. In Caco-2 mo-
nolayer, glucuronides of genistein and daidzein were detected 
beside the aglycones. 

Conclusions: Genistein and daidzein are metabolized into 
their methyl conjugates in endothelial cells, while equol meta-
bolites were not detected. These findings may have important 
implications in the investigation of the cardioprotective me-
chanisms of action of isoflavones. 

Key words: endothelial cells, isoflavones, intracellular me-
tabolism.
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CAN PARENTS BE REACHED THROUGH A SCHOOL-
BASED FRUIT- AND VEGETABLE INTERVENTION?
M F. Dalane1, E. Bere1 

1Faculty of Health and Sport, University of Agder, 
Kristiansand, Norway

Background and objectives: Fruit and vegetable consup-
tion is negatively correlated with a number of chronic diseases. 
One of the greatest nutritional political challenges is to increase 
the consumtion of fruit and vegetables in the entire popula-
tion. Increased consumption of fruit and vegetables contribu-
tes to the prevention of most prevalent chronic diseases. The 
consumption of fruit and vegetables in Norway is generally 
low. Adults eat about half of the recommended daily intake. 
Several school-based fruit and vegetable interventions include 
activities that involve parents, but not much is known about the 
effectiveness of such a parent component on child and parent 
intake level. 

Methods: This study is part of the intervention study Fruit 
and Vegetable Make the Marks (FVMM). FVMM aimed at 
increasing fruit and vegetable consumptin among school-
children and their parents. The intervention was carried out 
among 6th and 7th graders from September, 2001 (baseline) 
to May 2002 (follow-up 1). Six specific newsletters were dis-
tributed to the parents during the intervention period. These 
newsletters aimed at increasing communication between pa-
rents and their children concerning fruit and vegetables, and 
also to stimulate to increased avalibility of fruit and vegetables 
at home. The projects was also presented at parents´meetings 
at schoool. 

Results: A significant effect of the intervention (the news-
letters and the parents´meeting) was observed (p=0.015). The 
intake of fruit and vegetables decreased from baseline to fo-
llow-up 1 for both groups (intervention and control), but the 
reduction in the intervention group is lower (-0.27 portons/
day) than in the control group (-0.62 portions/day). The effect 
of the intervention is hence 0.35 portions/day. 

Conclusions: We conclude that the parents were reaced to 
a certain extent through the school-based intervention study 
primarily aimed at pupils. Whether the effect will last over time 
would demand further study. 

Key words: fruit and vegetable, parents, school-interven-
tion 
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DIFFERENT SOURCES OF DIETARY LIPIDS: EFFECT 
ON LIPID PROFILE OF GROWING RATS.
P. Perris1, I. Fernandez1, C. Mambrin1, N. Slobodianik1, 
M S. Feliu1 
1Nutrition and Food Science, University of Bue-
nos Aires. Faculty of Pharmacy and Biochemistry, 
Argentina

Background and objectives: The importance of diet in 
maintaining health is widely accepted and recognized. Diet 
lipid profile is important to prevent chronic diseases and im-
prove the quality of life of individuals. The objective is to analy-
ze the effect of different sources of dietary lipids with normal 
and high concentration, on triglycerides (TG), total cholesterol 
(TC), non-HDL cholesterol and fatty acid profile of growing 
rats. 

Methods: Weanling Wistar rats were fed during 10 days: 
15% or 45% dietary fat provided by butter (B15, B45 groups); 
by olive oil (O15, O45 groups). Control group(C) received nor-
mocaloric diet according to AIN´93. Diets fatty acid profiles 
were determined by gas chromatography (GC); ω6&ω3 and 
unsaturated/saturated (UFA/SFA) ratios of diets were calcula-
ted. Serum levels of TG, TC and chol-noHDL were determined 
by enzymatic-colorimetric method and fatty acid profile was 
determined by GC. 

Results: ω6&ω3 diets ratio: B=8.7/1; O=15/1; C=9/1; 
UFA/SFA, B=0.54; O=4.2; C=5.5. Serum (mean±SD mg/
dL) TG B15=72.2±24.3, B45=113.0±31.2*; O15=61.5±19.4, 
O45=77.6±12.1*; C=58.9±15; TC B15=58.7±10.3; 
B45=89.2±10.1*; O15=66.9±11.9; O45=73.1±7.3; C=62.1±13.9; 
chol-noHDL B15=28.7±9.3; B45=52.7±9.8*; O15=35.1±10.2; 
O45=50.9±8.9*; C=36.1±10.3. Fatty acid profile (area%±SD): 
Oleic: B15=18.2±1.6*, B45=19.1±5.2*; O15=19.4±3.4*; 
O45=22.0±5.1*; C=10.6±2.0 Linoleic: B15=7.7±1.9*; 
B45=8.9±1.8*; O15=12.4±1.9*; O45=11.8±2.8*; C=20.0±4.7 
α-Linolenic: B15=0.4±0.1*; B45=0.4±0.11*; O15=0.34±0.01*; 
O45=0.5±0.2*; C=1.0±0.3. (*p<0.01) TG levels in B45 and O45 
were statistically higher compared to C while TC level is only 
higher in B45. Experimental groups showed higher serum oleic 
acid levels with lower α-linolenic and linoleic acids levels com-
pared to C. 

Conclusions: The administration of these diets provoked 
changes in serum fatty acid profile levels in response to diffe-
rences in the sources of dietary lipids used, but not in response 
to the high fat percentage. This fact would exacerbate the route 
of the ω9 family and decreases essential fatty acids. 

Key words: diet, lipid profile, rat 
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HIGHT FAT LEVEL DIETS: IMPACT ON FATTY ACID 
COMPOSITION OF SERUM AND THYMUS OF 
ADULT RATS.
C. Silva1, P. Perris1, I. Fernandez1, C. Mambrin1, N. Slobo-
dianik1, M S. Feliu1 
1Nutrition and Food Science, University of Bue-
nos Aires, Faculty of Pharmacy and Biochemistry, 
Argentina

Background and objectives: Diet’s fatty acids profile has an 
essential function as immune regulator. The aim of this study 
was to analyze the effect of diets containing high levels of fat 
from different sources, on serum and thymus fatty acid com-
position of adult rats. 

Methods: Wistar rats(50 days of age) divided in 3 groups 
were fed during 40 days with diets containing 1)50Kcal% fat 
provided by sunflower oil (group S), 2) 50Kcal% fat provided 
by butter (group B) and 3) normocaloric diet (group C). All 
diets had 20% protein and were complete in all other nutrients 
according to AIN´93. Diets fatty acid profile was determined 
by gas chromatography(GC) and ω6&ω3 and unsaturated/
saturated(U/S) ratios were calculated. At the end of the fee-
ding period, animals were sacrificed and thymus was removed. 
Serum and thymus fatty acids profile were determined by GC. 
Anova test was performed. 

Results: ω6&ω3 diet’s ratio: B: 8.7/1, S: 250/1, C: 
9/1; U/S diet’s ratio: B: 0.54, S: 9.2, C: 5.0. Fatty acid le-
vels were expressed as %area(X±SD). Serum: total satu-
rated: S=29.99±1.75, B=35.91±3.13, C=32.88±1.63; Oleic: 
S=9,58±2.00, B=17.71*±2.85, C=10.08±1.34; Linoleic: 
S=21.93*±4.15, B=8.38*±0.79, C=16.39±2.35; Linolenic: 
S=0.42*±0.09, B=0.43*±0.11, C=0,93±0,18. Thymus’ cells: to-
tal saturated: S=26.72*±3.24, B=40.53±4.6, C=37.56±2.20; 
Oleic: S=19.88±2.96, B=23.68±9.54, C=24.29±4.94; Lino-
leic: S=34.97*±6.73, B=3.84*±0.56, C=12,74±1,90; Linolénic: 
S=0.27*±0.07, B=0.39*±0.09, C=0.60±0.11(*p<0.01). S had 
lower serum and thymus’ cells levels of ω3 acids and higher 
linoleic concentration. B showed higher serum oleic acid le-
vels with lower levels of α-linolenic and linoleic compared with 
control group. Thymus’ cells showed lower levels of α-linolenic 
and linoleic acids. 

Conclusions: The differences on fatty acid composition of 
serum and thymus´ cells in adult rats would be a consequence 
of the differences in diets’ fatty acid profile: altered ω6&ω3 ra-
tio in S group and U/S ratio in group B, and the high percenta-
ge of fat in each diet. 

Key words:Fatty acids-Thymus-Rat 

PO166
BENEFITS OF LEGUME PROTEIN HYDROLYZATES 
AND AEROBIC INTERVALLIC EXERCISE ON VA-
RIOUS PARAMETERS OF METABOLIC SYNDROME
A. Andrade1, G. Kapravelou1, R. Martínez1, V. Aparicio1, 
E. Nebot1, D. Camiletti1, L. Bustos1, P. Aranda1, M. López-
Jurado1, E J. Bedmar2, F. Arrebola3, M. Galisteo4, J M. 
Porres1 
1Department of Physiology, School of Pharmacy, 
Institute of Food , Science and Technology, Univer-
sity of Granada, Granada, Spain 
2Department of Soil Microbiology and Symbiotic 
Systems, Estación Experimental del Zaidín, CSIC, 
Granada, Spain 
3Department of Histology, School of Medicine, 
Institute of Neurosciences, University of Granada, 
Granada, Spain 
4Department of Pharmacology, School of Pharma-
cy, University of Granada , Granada, Spain

Background and objectives: Consumption of protein hy-
drolyzates from legumes and the regular practice of physical 
exercise provide important health benefits. This research work 
aimed to study the influence of consuming crude or hydrolyzed 
protein from Vigna radiata and its interaction with a program 
of aerobic exercise on various parameters of metabolic syndro-
me in an experimental animal model of genetic obesity. 

Methods: 80 Zucker rats were divided into 2 experimental 
groups that consumed raw or sprouted Vigna radiata diet. The-
se two groups were subdivided into 4 experimental subgroups 
(n=10) according to genetic (lean vs obese) and lifestyle (se-
dentary vs exercise) factors. The study lasted for 8 weeks, and 
regular food intake and body weight controls were performed. 
The protocol of aerobic interval training took place 5 days a 
week increasing in intensity and duration along the experi-
mental period. 

Results: The characteristic hyperfagia of obese Zucker rats 
was reflected in higher body weight gain of these animals when 
compared to the lean groups. Significant hepatomegalia and 
steatosis was observed among the obese rats, whereas the pro-
tocol of intervallic aerobic exercise was effective at improving 
both conditions. Aerobic intervallic exercise was also an effi-
cient strategy to diminish quadriceps atrophy in obese animals 
and decrease the weight of abdominal adipose tissue, although 
the later finding was more evident in lean when compared to 
obese rats. Oral administration of a glucose overload to obese 
rats led to a significantly smaller area under the curve in rats 
that followed the protocol of aerobic intervalic exercise when 
compared to the obese sedentary animals. 

Conclusions: The combination of an aerobic intervalic 
training protocol with consumption of a legume protein hy-
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drolyzate based on sprouted Vigna radiata is as an adequate 
intervention to mitigate the symptoms of metabolic syndrome. 

Key words: Metabolic syndrome; protein hydrolyzates; Vig-
na radiata; aerobic intervallic exercise 
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THE EFFECT OF IRON/ZINC SUPPLEMENTATION 
AND ITS DISCONTINUATION ON INTESTINE ANTI-
OXIDANT STATUS IN RATS FED DEFICIENT DIETS
J. Kaluza1, D. Madej1, E. Wierzbicka1, B. Pietruszka1 
1Department of Human Nutrition, Warsaw Universi-
ty of Life Sciences – SGGW, Warsaw, Poland

Background and objectives: High doses of iron can initiate 
the process of hydroxyl radicals production, while zinc as an 
indirect antioxidant can protect against the damage induced 
by free radicals. Therefore, the effect of iron or simultaneous 
iron/zinc supplementation on rat intestine antioxidant status 
was investigated. 

Methods: The study was conducted on 6-week male Wistar 
rats, in 3 stages: 1) 4-week adaptation to the diets (C - control 
AIN-93 diet, D - iron deficient or R - with 50% reduction of all 
vitamins and minerals compared to C-diet); 2) 4-week supple-
mentation with 10-fold more iron (CSFe, DSFe, RSFe) or iron 
and zinc (CSFeZn, DSFeZn, RSFeZn) compared to C diet; 3) 
2-week post-supplementation period (the same diets as during 
the adaptation stage). 

Results: After stage II in the intestine: 1)the iron content 
in supplemented groups was significantly higher than in co-
rresponding non-supplemented groups (the effect was also 
observed after stage III); 2)catalase activity in RSFe group was 
higher than in R and RSFeZn; 3)ceruloplasmin activity was 
higher in RSFeZn group compared to R and RSFe; 4)thiobarbi-
turic acid-reactive substances concentration was significantly 
higher in DSFeZn group than in D and DSFe; 5)the level of 
protein carbonyl groups in RSFeZn rats was higher than in R 
and RSFe (the effect was also observed after stage III). There 
was not found the effect of applied treatments on zinc status 
and superoxide dismutase and glutathione peroxidase activity. 

Conclusions: Simultaneous iron/zinc supplementation 
could have negative impact on intestine antioxidant status. The 
prolonged effect of applied treatments was observed in intesti-
ne on iron content and levels of protein carbonyl groups. There 
is a need for the further analysis to explain observed relation-
ships. 

Key words: iron, zinc, antioxidant status, intestine, supple-
mentation 
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DNA, PROTEIN AND LIPID OXIDATIVE DAMAGE 
DURING ANAEMIA RECOVERY WITH DIFFERENT 
SOURCES AND AMOUNTS OF IRON
J. Diaz-Castro1, Y. García2, M I. López-Aliaga1, M J M. 
Alférez1, S. Hijano1, T. Nestares1, M S. Campos1, A. Sán-
chez-Alcover 
1Department of Physiology, Faculty of Pharmacy, 
Institute of Nutrition and Food Technology, Univer-
sity of Granada, Spain 
2National Centre of Biopreparation Bejucal, Maya-
beque, Cuba

Background and objectives: Fe-deficiency anaemia is 
one of the major health problems, therefore it is important to 
supply Fe with high bioavailability during its recovery. The stu-
dy was designed to assess the effect of several Fe amounts and 
sources on haematological parameters, DNA, protein and lipid 
oxidative damage. 

Methods: The rats were placed on a pre-experimental pe-
riod of 45 days and divided into two groups: control group 
(n=10) receiving normal-Fe diet (45 mg/kg) and anaemic 
group (n=30) receiving low-Fe diet (6 mg/kg), to induce Fe-de-
ficiency. Subsequently, the rats were placed on an experimental 
period of 30 days in which they were fed with three different 
sources and amounts of Fe: FeSO4 (F diet) (45 mg Fe/kg), 
haem Fe (H diet) (2 mg Fe/kg) or FeSO4 + haem Fe (C diet) 
(21 mg Fe/kg). DNA damage was assessed using the alkaline 
comet assay and the brain, liver, erythrocyte and duodenal mu-
cosa lipid peroxidation and protein damage was also assessed. 

Results: After supplying the diets, all the haematological 
parameters were recovered. DNA damage was lower with H 
diet, compared with F (P <0.001) and C (P <0.05) diet, and 
similar to the controls. Lipid peroxidation was similar to the 
controls in all tissues, except in duodenal mucosa, which was 
lower with H and C diet (P <0.001). The animals fed H and 
C diets showed lower oxidative protein damage in duodenal 
mucosa (P <0.01 for H and P <0.001 for C diet) and plasma (P 
<0.001 for both). Finally, no differences were found in brain. 

Conclusions: Fe supplementation with low doses of haem 
Fe or combined forms of Fe (FeSO4 + haem Fe) are efficient 
restoring the impaired haematological parameters and pre-
vents the evoked oxidative stress associated to Fe supplements. 

Key words: Oxidative damage; Fe deficiency anaemia; Fe 
repletion; Haem Fe; Ferrous sulphate 
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IRON, COOPER AND ZINC BIOAVAILABILITY DU-
RING IRON DEFICIENCY ANEMIA RECOVERY WITH 
SEVERAL SOURCES AND AMOUNTS OF IRON
Y. García1, J. Díaz-Castro2, M I. López-Aliaga2, M J M. 
Alférez2, S. Hijano2, T. Nestares2, M S. Campos2, A. Sán-
chez-Alcover2 
1National Centre of Biopreparation, Bejucal, Maya-
beque, Cuba 
2Department of Physiology, Faculty of Pharmacy, 
Institute of Nutrition and Food Technology, Univer-
sity of Granada, Granada, Spain

Background and objectives: In the treatment of the anae-
mia, several Fe salts traditionally have been used and the com-
bination of haem and non haem Fe increase Fe bioavailability. 
The aim of this study was to elucidate the effects of different 
amounts and sources of Fe on the nutritive utilization of Fe, Cu 
and Zn and on haematological parameters in rats with induced 
nutritional Fe deficiency. 

Methods: The control group received the AIN 93 G diet 
with normal Fe content, and the anaemic group receiving 
a low-Fe diet (6 mg/kg) for 40 days, to induce Fe-deficiency. 
During the experimental period of 30 days the anaemic rats 
received diets with different sources and amounts of Fe: FeSO4 
(F diet) (45 mg/kg diet), haem Fe (H diet) (2 mg/kg diet) or 
FeSO4 + haem Fe (C diet) (21 mg/kg diet). 

Results: No differences were found between the three ane-
mic groups in apparent digestibility coefficient and retention/
intake of Fe, due to the lower fecal and urinary Fe excretion in 
the anemic groups fed the H and C diets compared with the 
group fed the F diet. No differences between the three anemic 
groups in ADC and R/I of Cu were found. The ADC and R/I of 
Zn were lower for the anemic rats fed the H diet than for the 
anemic group fed the F and C diets (P<0.001). 

Conclusions: Combined forms of haem/non haem in low 
doses are efficient restoring the impaired hematological para-
meters and improve the nutritive utilization of Fe and produce 
no changes in that of Cu or Zn. These findings could provide a 
basis for similar Fe supplement therapies in high risk popula-
tions and represent a promising novel formulation, minimizing 
the undesirable effects of high doses of Fe. 

Key words: Bioavailability; Fe-deficiency; Cooper and Zinc; 
Haem and non-haem Fe; Haematology 
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ESTIMATED 24-HOUR SODIUM EXCRETION 
AMONG DANISH ADULTS AND THE ASSOCIATION 
WITH HYPERTENSION
B. Thuesen1, U. Toft1, A. Linneberg1, T. Jørgensen1 
1Research Centre For Prevention and Health, The 
Capital Region of Denmark, Denmark

Background and objectives: Recently we developed a mo-
del to estimate 24-hour urinary sodium excretion on a popu-
lation level based on sodium and creatinine measurements in 
samples of spot urine. The objective of this study was to use the 
model to estimate the 24-hour sodium excretion and thus the 
daily salt intake of Danish adults. Also, we aimed to evaluate 
the association between estimated salt intake and hyperten-
sion. 

Methods: We included 3294 men and womenaged 18-69 
years from the population based Danish Health2006 cohort. 
Estimated 24-hour sodium excretion was calculated from mea-
surements of creatinine and sodium in spot urine. The relation 
between 24-hour sodium excretion and blood pressure was 
evaluated by linear and logistic regression models. 

Results: The mean estimated 24-hour sodium excretion 
among men was 4.32g (5%/95% percentiles: 3.06g/5.73g) and 
among women 2.43g (5%/95% percentiles: 2.43g/3.57g), co-
rresponding to daily salt intakes of 10.80g and 7.52g, respecti-
vely. High salt intake was associated with high blood pressure 
(p<0.0001, linear regression adjusted for confounding by sex 
and age). The prevalence of hypertension was 46.1% among 
men and 34.1% among women in the highest quartile of es-
timated daily salt intake, while the prevalence was 31.4% and 
20.5% among men and women, respectively, in the lowest 
quartile. The effect of salt intake on blood pressure was mar-
kedly attenuated when adjusting for BMI. However, obesity 
and high salt intake are highly correlated and thus BMI may be 
considered a mediator more than a confounder when evalua-
ting the association between salt and hypertension. 

Conclusions: The daily mean intake of salt estimated from 
measurements of creatinine and sodium in spot urine is 10.80g 
among men and 7.52g among women. A high daily salt intake 
is associated with increased blood pressure – however this as-
sociation is markedly affected by adjustment for BMI. 

Key words: Salt, Hypertension, Spot urine, Adults 
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GENETIC VARIANTS IN THE TMPRSS6 GENE AND 
IRON STATUS INDICATORS: A SYSTEMATIC RE-
VIEW WITH META-ANALYSES
W. Gichohi-Wainaina1, A. Melse-Boonstra1, E J. Fes-
kens1, G W. Towers2, D W. Swinkels3, M B. Zimmer-
mann1,4 
1Division of Human Nutrition, Wageningen Univer-
sity, the Netherlands 
2Centre of Excellence for Nutrition, North West-Uni-
versity, Potchefstroom Campus, South Africa 
3Laboratory of Genetic, Endocrine and Metabolic 
Diseases, Department of Laboratory Medicine, 
Radboud University Medical Center, Nijmegen, the 
Netherlands 
4Laboratory of Human Nutrition, ETH, Zurich

Background and objectives: No clear overview of the ge-
netics of iron deficiency, iron deficiency anaemia or anaemia 
in relation to TMPRSS6 gene variants exists. We conducted a 
study to systematically review the evidence for the associations 
between single nucleotide polymorphisms (SNPs) in the TM-
PRSS6 gene and iron status. Where possible, results were analy-
sed using meta-analyses. 

Methods: An electronic literature search was conducted 
using HuGE Navigator for studies published up till 2012, as 
well as the PubMed and scopus databases to include manus-
cripts published prior to 2001. All relevant data was extracted. 
Forest plots were generated and heterogeneity between studies 
was investigated. Funnel plots as well as Egger’s and Begg’s tests 
were used to check for publication bias. 

Results: A total of 14 articles were included in the final 
review. The majority of the studies were either conducted in 
subjects of Caucasian (n = 12; 86%) or Asian origin (n = 2; 
14%). No study was conducted within the African population. 
High heterogeneity was observed between studies. Differen-
ces in directions of associations, beta values as well as minor 
allele frequencies were observed between ethnicities. In one 
of the Asian studies, the iron lowering risk alleles of rs855791 
and rs4820268 (as determined in Caucasian populations) were 
significant genetic risk factors for ID and IDA. In a similar stu-
dy conducted among Danish blood donors neither of the two 
SNPs were significant predictors of low serum ferritin levels. 

Conclusions: We highlight discrepancies in the associa-
tions of genetic variants in the TMPRSS6 gene and iron sta-
tus between ethnicities. Additionally, a critical knowledge gap 
exists with regard to the investigations on genetic variants in 
TMPRSS6 and iron status within the African population. 

Key words: TMPRSS6, SNPs, anaemia, iron status, syste-
matic review 
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PERIPHERAL BLOOD MONONUCLEAR CELLS 
(PBMC) AS A SOURCE TO DETECT MARKERS OF 
INTAKE OF DIETS WITH UNBALANCED PROPOR-
TION OF MACRONUTRIENTS
R. Díaz-Rúa1, P. Oliver1, E. Van Schothorst2, A. Caimari3, 
J. Keijer2, A. Palou1 
1Laboratory of Molecular Biology, Nutrition and 
Biotechnology (LBNB), University of the Balearic 
Islands and CIBER Fisiopatología de la Obesidad y 
Nutrición (CIBERobn), Palma de Mallorca, Spain 
2Department of Human and Animal Physiology 
(HAP), Wageningen University, Wageningen, The 
Netherlands 
3Centre Tecnològic de Nutrició i Salut (CTNS), TEC-
NIO, CEICS, Reus, Spain

Background and objectives: Unbalanced proportion in 
diet macronutrients is associated to alterations in body weight 
and/or metabolic parameters, and can be related to different 
pathologies. In order to find markers of intake of unbalance 
diets we analysed gene expression in peripheral blood mono-
nuclear cells (PBMC). PBMC constitute an easy obtainable bio-
logical material which use for nutrition studies is increasing as 
they can reproduce gene expression of other internal tissues 
and reflect different pathological status. 

Methods: Wistar rats were fed for 4 months with a control 
(70% Kcal from carbohydrates), a high-fat (HF; 60% Kcal from 
fats) or a high-protein (HP; 45% Kcal from proteins) diet in 
isocaloric amounts (pair-feeding). PBMC were obtained and 
gene expression studied by microarray analysis. 

Results: Our microarray data showed that 113 and 323 ge-
nes of a total of 21,530 probes changed as a result of the intake 
of a HF and a HP diet, respectively (Student’s t test, p<0.05, fold 
change ≥±1.2). Pathways mainly affected by HF diet were: cell 
cycle, gene expression, immune response, cell communication/
signal transduction and energy metabolism. Between genes re-
lated to energy metabolism, two key lipolytic genes were affec-
ted, Cpt1 and Acox1, whose expression increased as result of 
the intake of the HF diet. HP diet affected mainly to: cell com-
munication/signal transduction, gene expression and immune 
response (21 of these genes were related to antigen recogni-
tion). Energy metabolism-related genes were also affected by 
the HP diet, and also in this case an increase was observed in 
Acox1 expression. Interestingly, 10 genes were simultaneously 
and equally altered by both unbalanced diets (HF/HP). 

Conclusions: Gene expression analysis in PBMC could be 
useful to detect metabolic deviations of a diet with a proper 
and equilibrated macronutrient composition. 

Key words: PBMC, high-fat diet, high-protein diet 
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PO173
ELEMENTAL DIETS WITH DIFFERENT FAT COMPO-
SITION IN EXPERIMENTAL COLITIS
E. Papada1, A. Gioxari2, Kaliora2, A. Papalois3, A. Forbes1 
1Centre for Gastroenterology and Nutrition, Univer-
sity College London, London, UK 
2Department of Science of Dietetics–Nutrition, 
Harokopio University, Athens, Greece 
3Experimental Research Unit, ELPEN-Pharmaceuti-
cals Co. Inc., Pikermi Attikis, Greece

Background and objectives: Inflammatory bowel disease 
(IBD) is a chronic condition including ulcerative colitis and 
Crohn’s disease. Nutritional therapy seems to be an alternative 
for intolerant to potent drugs patients. The role of dietary fat 
in the therapeutic potential of enteral nutrition remains under 
investigation. The objective of this study was to evaluate the 
effectiveness of two isoenergetic elemental formulas with diffe-
rent fat content in a rat model of trinitrobenzene sulfonic acid 
(TNBS) colitis that mimics human IBD. 

Methods: Forty five male Wistar rats were assigned into 
5 groups: 1) control group, 2) TNBS-colitis group, 3) TNBS-
colitis group fed on a long-chain triglycerides (LCT) rich diet, 
4) TNBS-colitis group fed on a medium-chain triglycerides 
(MCT) rich diet, 5) TNBS-colitis group fed on a baseline diet 
and administered with infliximab. Nutritional management 
lasted 12 days prior and 4 days next to rectal administration of 
TNBS. Subsequently, animals were sacrificed and colon tissue 
samples were collected for histological, inflammation and oxi-
dative stress assessment. 

Results: The MCT-rich diet decreased IL-6, IL-8, ICAM-1 
and glutathione-S-Tranferase (GST) activity, while the LCT-
rich diet reduced ICAM-1 and GST activity (p<0.05). None of 
the elemental formulas affected IL-10. Infliximab reduced IL-
8, ICAM-1 and GST activity levels and increased IL-10 levels 
(p<0.05). No significant differences were detected in malon-
dialdehyde. 

Conclusions: A MCT-rich formula seems to exert stron-
ger anti-inflammatory properties than a LCT-rich formula in 
TNBS-colitis. Further research in humans is necessary to ex-
trapolate the results to human IBD.

Key words: IBD; Elemental Formula; MCT 

PO174
CHRONIC MALNUTRITION IN DEVELOPING 
COUNTRIES: IS THERE A GENETIC DIMENSION?
J I. Afolami1, I O. Akinyele1 
1University of Ibadan, Ibadan, Nigeria

Background and objectives: Chronic Malnutrition, also 
known as stunting, is a serious public health problem affec-
ting 178 million children (32%) under five years in developing 
countries. It is responsible for 12.6% of total global disease bur-
den in children as measured by disability-adjusted life-years 
(DALYs). It has been associated with reduced cognitive deve-
lopment, reduced economic productivity and strangely, increa-
sed predisposition to cardiovascular diseases in later life stages. 
Over the years, several interventions to address stunting have 
not seemed to work, judging by the unchanging prevalence in 
a country like Nigeria, which is one of the twenty countries 
responsible for the highest stunting prevalence in the world. 
Some studies have suggested that genetics might play a role in 
understanding the mechanism of stunting, which can assist in 
developing prevention strategies. This paper presents a review 
of information available in literature, related to chronic malnu-
trition and genetics. 

Methods: A total of 556 journals related to malnutrition 
and genetics were reviewed using PUBMED. The systematic 
review was carried out using the following 

Results: The review showed that despite the dearth of avai-
lable information on chronic malnutrition and genetics, some 
preliminary evidence from different studies suggest that gene-
tics might be involved in chronic malnutrition, especially at 
critical periods of development. 

Conclusions: Mutations in the FTO gene was reported in 
animal and clinical studies to cause growth retardation, severe 
psychomotor delay and functional brain deficits, a similar se-
quelae observed in chronically malnourished children. 

Key words: Chronic malnutrition, FTO gene, Genetics, 
Short Nucleotide Polymorphisms 

PO175
RESEARCH ABOUT CHANGES IN NUTRITION AND 
PHYSICAL ACTIVITY BEHAVIOURS OF IRANIAN 
STUDENTS WHO LIVES IN ANKARA
N. Ersoy1, A. Cakmak1, F. Tamer1, K. Simzari1, G. Ersoy1 
1Nutrition and Dietetics Department, Health Scien-
ce Faculty, Hacettepe University, Ankara, Turkey

Background and objectives: The aim of this study was to 
assess the effect of living away from their country on the die-
tary habits of a group of Iranian undergraduate University stu-
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dents (26 female, 24 males) who lives in Ankara, Turkey. 
Methods: A questionnaire form has been filled by the stu-

dents (age: 25.8±3.5 yrs) in order to determine their personal 
characteristics and changes in their nutrition and physical ac-
tivity behaviors. 

Results: The mean heights of men and women students 
were determined as 178.3±0.1 and 162.6±0.1 cm, weights were 
76.2±7.5 and 58.2±8.2 kg. The mean BMI values were 24.0±3.1 
in men, 22.0±2.3 kg/m2 in women. Fifty two percent of the 
students stated that their nutrition behaviors has changed sin-
ce they had started to live in Ankara and the most important 
change (%65.8) has stated to be the decrease in the frequency 
of meals. Consuming fast foods in two meals, consuming jui-
cy meals with no tomato paste, consuming bread rather than 
rice, increase in their milk consumption, decrease in the fish 
consumption, eating meals earlier and having breakfast more 
regularly have indicated to be the changes in the habits of 
Iranian students. According to food frequency questionnai-
re; consumption of milk and dairy products, fresh vegetable 
and dry fruits and fish consumption of students were low, tea 
consumption habit and poultry consumption of students were 
high. Regular exercise ratios of students were 38.0% in Anka-
ra and 64.0% in Iran. Daily energy expenditures of men and 
women were found to be 3160 and 2316 kcal and exercise du-
rations were found to be 167.6 min/week and 157.8 min/week 
respectively. 

Conclusions: Foreign students may strive to preserve as-
pects of their original food culture after immigration. Nutri-
tion interventions in this population should be encouraged to 
promote healthier diets and lifestyles. 

Key words: Iranian student, nutrition behavior, physical 
activity level 

PO176
ANTIOXIDANT RESPONSES IN IRONMAN 
TRIATHLETES INDICATE REQUIREMENTS OF NU-
TRITIVE ANTIOXIDANTS DURING EXERCISE TRA-
INING
O. Neubauer1, S. Knasmüller2, K H Wagner1 
1Department of Nutritional Sciences, Emerging 
Field Oxidative Stress and DNA Stability, University 
of Vienna, Vienna, Austria 
2Environmental Toxicology Group, Institute of Can-
cer Research, Medical University of Vienna, Vienna, 
Austria

Background and objectives: Evidence has emerged that 
reactive species, produced during strenuous exercise, are not 
only damaging agents, but also act as signaling molecules to 
initiate exercise adaptations and to regulate muscle function 

(3). Studies on antioxidant supplementation during exerci-
se training have been reporting beneficial, detrimental or no 
physiological effects (2). Instead of an interventional supply 
with antioxidants, the current study aimed to verify whether 
an Ironman triathlon (total race time: 10h:51min±1h:1min; 
mean±SD) modified the need for nutritive antioxidants (1). 
Furthermore, the effects of exercise-induced changes in the 
plasma concentrations of endogenous and exogenous antioxi-
dants on indices of oxidatively damaged blood lipids, blood cell 
compounds and lymphocyte DNA were investigated. 

Methods: Blood was collected from 42 well-trained male 
athletes 2 d pre-race, immediately, 1, 5, and 19 d post-race. 

Results: Immediately post-race, vitamin C, alpha-toco-
pherol, and levels of the oxygen radical absorbance capacity 
(ORAC) assay increased (P<0.05). Exercise-induced changes 
in the plasma antioxidant capacity were associated with chan-
ges in uric acid, bilirubin and vitamin C. ORAC levels and 
indices of oxidatively damaged DNA correlated inversely (r=-
0.54; P<0.001) Carotenoids and gamma-tocopherol decreased 
1 d post-race (P<0.05). 

Conclusions: Results indicate a protective role of the acute 
antioxidant responses in DNA stability, but an increased need 
of nutritive antioxidants in the early recovery phase following 
ultra-endurance exercise. Furthermore, the data suggest that 
the requirements of nutritive antioxidants to maintain a phy-
siological antioxidant status in endurance athletes in reference 
to recommendations can be achieved by consumption of a ba-
lanced and well-diversified diet. 

Key words: endurance exercise, plasma antioxidant defen-
ces, oxidative DNA damage, antioxidant requirements 

PO177
HEALTHY AND TASTY MEAT USING MARINADES
U. Kehlet1, L. Meinert1, M D. Aaslyng1 
1Danish Meat Research Institute (DMRI), Roskilde, 
Denmark

Background and objectives: It is well-known that during 
heat-treatment of meat, several carcinogens such as heterocy-
clic aromatic amines (HCAs) may be formed. HCAs are su-
ggested to be one of the mechanisms to explain the association 
of red meat intake with colorectal cancer. From a health pers-
pective it is important to identify cooking practices that mini-
mize HCA formation in meat. This study examined the effects 
of marinades with antioxidants and pan-frying temperature 
on HCA formation and eating quality of pork patties and pork 
chops. 

Methods: As antioxidants, apple puree was added to pork 
patties, and boneless pork chops were dipped in garlic marina-
de. The meat was pan-fried (150°C or 220°C) until a core tem-



341Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

perature of 70°C was reached. A control without antioxidants 
was subjected to the same heat treatments. HCAs were analy-
zed and quantified. A trained sensory panel (n=8) evaluated 
the meat by descriptive sensory profiling. 

Results: Pork patties and pork chops only contained detec-
table levels of PhiP of all the HCAs measured. The concentra-
tion of PhiP was significantly reduced in the pork patties with 
apple puree (p=0.003) and the pork chops with garlic marina-
de (p=0.04). In patties, apple puree completely inhibited the 
formation of PhiP. The content of PhiP increased significantly 
with higher pan-frying temperature for pork patties (p=0.02) 
and pork chops (p=0.003). A significant interaction between 
antioxidants and panfrying temperature was found for pork 
patties with apple puree (p=0.02) as a larger reduction of PhiP 
was found at 220 °C. The eating quality of pork patties and 
pork chops was affected by the addition of antioxidants and 
pan-frying temperature. 

Conclusions: In an attempt to address the health concerns 
regarding red meat and cancer risk, the use of antioxidants and 
a low pan-frying temperature have reducing effects on the for-
mation of carcinogenic compounds. 

Key words: Heterocyclic aromatic amines, pork, antioxi-
dants 

PO178
DIETARY PATTERNS AND WHOLE GRAIN IN SCAN-
DINAVIA. THE HELGA PROJECT
D. Engeset1, G. Skeie1, A. Olsen2, L. Nilsson3 
1Department of Community Medicine, University of 
Tromsø, Norway 
2Institute of Cancer Epidemiology, Danish Cancer 
Society, Copenhagen, Denmark 
3Department of Public Health and Clinical Medici-
ne, Umeå University, Sweden

Background and objectives: In the recent years a trend 
within nutrition epidemiology has been to assess overall die-
tary quality, often by identifying dietary patterns. The HELGA 
study population is based on samples of existing cohorts from 
the three Scandinavian countries. All three cohorts are part of 
the EPIC study. The aim of this study is to find a typical whole 
grain pattern in Scandinavia and see if the pattern is similar in 
the three countries. 

Methods: The associations among the variables were inves-
tigated by factor analysis. 

Results: Both Norway and Sweden had two breakfast pat-
terns and one dinner pattern. Both the countries had a healthy 
breakfast pattern including food items commonly considered 
healthy, such as fruit, yoghurt and breakfast cereals. Howe-
ver, coarse bread was the main item in a more traditional pat-

tern for Norway, while it was a part of the healthy pattern in 
Sweden. The second breakfast pattern in Sweden included un-
healthy items like white bread, cakes, sweets, soft drinks and 
alcohol. The dinner pattern was almost equal in Sweden and 
Norway. Denmark differed from the other Scandinavian coun-
tries concerning dietary patterns. Only one breakfast pattern 
was found. This pattern had some similarities with the tradi-
tional Norwegian pattern, but scored high on all whole grain 
items while in Norway only wheat had a high score. Two din-
ner patterns are seen for Denmark, the healthier one includes 
fruit and vegetables, fish and poultry, the second includes meat 
and meat products, ice cream and alcohol. 

Conclusions: When comparing dietary patterns from the 
three Scandinavian countries, we find both differences and 
similarities. The main whole grain item used in Norway and 
Sweden seems to be wheat, while rye is more dominant in Den-
mark. 

Key words: dietary pattern, whole grain, factor analysis, 
Scandinavia 

PO179
COMBINING FIBRES AND PROTEINS IN A CEREAL 
PRODUCT REDUCES APPETITE SENSATIONS 
WITH SOME EFFECTS ON GASTRIC EMPTYING 
AND GLUCO-INSULINEMIC RESPONSE
A. Lesdema1,2, G. Fromentin2, A. Agathe1, S. Vinoy1, G. 
Airinei3, R. Benamouzig3, A. Bado4, C. Tomé2, A. Mars-
set-Baglieri2 
1Nutrition Research, Mondelez International, Saclay, 
France 
2UMR914 Nutrition Physiology and Ingestive Beha-
viour, AgroParisTech, INRA, CNRH-IdF, Paris, France 
3Gastroenteroly service, Avicenne APHP & CNRH-
IdF, University Paris 13, Bobigny, France 
4Digestive Physiology and Endocrinology, INSERM, 
UFR Paris Diderot, Paris, France

Background and objectives: There are several data about 
the effects of single fibres or proteins on satiety but little evi-
dence on their combined effects. The objective of this study 
was to evaluate the single and combined effects of proteins and 
fibres in biscuits on appetite sensation, food intake and physio-
logical markers. 

Methods: In a crossover randomized design, 56 healthy 
normal weight women attended the laboratory on 4 days and 
tested one different biscuit each day at breakfast: control bis-
cuit (C), fibre-enriched biscuit (F), protein-enriched biscuit 
(P), fibre- and protein-enriched biscuit (FP). Energy intake was 
evaluated by measuring food consumption during ad libitum 
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standard lunch, afternoon snack and dinner. They also had to 
fill in a VAS at regular time intervals in order to evaluate their 
appetite sensations. Among the 56 volunteers, 16 attended the 
laboratory on the next day so that different physiological para-
meters such as gastric emptying, glycemic response and gas-
trointestinal hormones could be measured. 

Results: FP reduced hunger, prospective consumption, 
desire to eat compared to C, F and/or P. FP reduced the average 
appetite score vs. P, with a tendency vs. C and F. Moreover, F 
and FP slowed gastric emptying vs. C. The glycaemia level was 
lower after FP and P vs. C. Compared to the control, insuli-
nemia after breakfast was lower after FP and F at 90 min and 
higher after P at 60 min. Active GLP-1 is also increased after P 
than C. 

Conclusions: The interest of combining fibres and proteins 
in biscuits is shown on satiety feelings, although no effect is 
observed on gastrointestinal hormones. The mix of fibres and 
proteins activate mechanisms which are induced by single fi-
bres and proteins. Further work is required to potentially be 
able to influence food intake reduction. 

Key words: combination of fibres and proteins, satiety, phy-
siological markers 

PO180
FOOD TAXATION AS A NUTRITION POLICY TOOL 
– LESSONS FROM THE DANISH CASE OF SUGAR 
AND FAT TAXES
B. MIkkelsen1, F J A. Perez-Cueto1, M S. Jørgensen2 
1Aalborg University, Meal Science and Public Health 
Nutrition Research Unit (MENU), A.C.Meyers Vænge 
15, Copenhagen, Denmark 
2Aalborg University, Department of Development 
and Planning, Center for Design, Innovation and 
Sustainable Transitions, Copenhagen, Denmark

Background and objectives: With societies reluctant to in-
troduce structural changes in their food environment and with 
little effective mass strategies, policy makers are left with few 
alternatives. Existing evidence suggests that food taxation may 
reduce consumption of unhealthy foods while tax exemption 
can increase intake of healthier ones. However most studies 
rely on willingness to pay approaches and other “artificial” de-
signs. Hence, little is known about taxes implemented in real-
life cases or the policy processes behind. Denmark is one of 
these cases. This paper aims at analyzing the policy process lea-
ding to the Danish government’s decision to abandon the exis-
ting fat tax and to skip the planned sugar tax by January 2013. 

Methods: This study evaluates abandoning the saturated fat 
and sugar taxes (SFST) from a theoretical perspective and gives 
an account of lessons for future food taxation policies. 

Results: The tax on saturated fat was introduced in fall 2011 
and was a duty on foods containing more than 2.3 percent sa-
turated fat (dairy, meat and processed foods). The case of aban-
doning the taxes, introduced in 2011 and 2012 by two Danish 
Governments has provided insights into the dynamics of food- 
and nutrition-related policy processes. Food and taxation are 
hot topics for citizens, politicians, media actors and professio-
nal organisations. The case shows that food taxation is highly 
sensitive, highlights the roles of coalitions, media and storyte-
lling and that scientific evidence is often not enough to inform 
policy. The influence of strong and weak coalition frameworks 
plus heavy administrative burden that taxes put on the food 
industry contributed to the decision of abandoning the taxes. 

Conclusions: Future taxations should build on systematic 
evidence, on broader alliances, involve PHN expertise, be in-
troduced in a “easy-to-administer” way and be followed by well 
planned evaluation procedures. 

Key words: Denmark, Fat tax, Sugar Tax 

PO181
VALIDATION AND APPLICATION OF A MICRO-
PLATE METHOD FOR THE DETERMINATION OF 
FERRIC REDUCING ANTIOXIDANT POWER (FRAP) 
IN URINE SAMPLES
E. Al-Dujaili1 
1Dietetics, Nutrition & Biological Sciences, Queen 
Margaret University, Edinburgh, UK

Background and objectives: The assay of ferric reducing 
ability of biological fluids as a measure of antioxidant power 
(FRAP assay) has been extensively used for years(1). The aim 
of this study was to validate and optimise the FRAP assay onto 
a 96-well plate in comparison to the published established test 
tube method and apply it to assess total antioxidant capacity in 
human urine samples. 

Methods: An appropriate 96-well plate was chosen for the 
FRAP assay. The effects of time of incubation, volume of sam-
ple and reagents on assay performance were investigated and 
optimized. A working reproducible standard cure was obtai-
ned (0-1000µmole/L range). The plate assay was then validated 
for accuracy, reproducibility and correlation with the establis-
hed FRAP tube method. Subjects (n=32) from Queen Marga-
ret University aged 20-52years were recruited, and asked to 
provide two 24 hour urine samples at baseline and following 
intake of 1L cranberry juice. Samples were then analysed by 
the 2 methods. 

Results: An excellent dose response curve was obtained on 
the 96-well plate with 10µL volume incubated at 37oC for 4 
minutes. Intra and inter-assay imprecision data ranged from 
0.4-0.7% and 0.5-1.1%CV respectively. Accuracy results were 
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88-98% over 0.2-0.98mmole Fe(II). Values obtained by the 
plate method correlated very well with the tube method (R2 
= 0.95; p <0.001). Also a Bland Altman plot displayed a high 
agreement between the values obtained. Cranberry juice intake 
caused an increase in urinary FRAP values but this was not 
significant (p=0.08). 

Conclusions: Preforming the FRAP assay on the 96-well 
plate has proved to be a simpler, more convenient, precise, 
fast and cost effective method for assessing ferric antioxidant 
power in urine samples. 

Key words: FRAP, Antioxidant-power, Plate assay, Methods
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EVALUATION OF THE BIOLOGICAL PROTECTIVE 
EFFECTS OF DURUM AND KAMUT WHOLE GRAIN 
COOKIES
U. Valli1, F Danesi1, M. Di Nunzio2, A. Gianotti1, R. 
Quinn3, A. Bordoni1 
1Department of Agri-Food Sciences and Technolo-
gies, University of Bologna, Bologna, Italy 
2Interdepartmental Centre for Industrial Agri-Food 
Research, University of Bologna, Italy 
3Quinn Organic Research Center, Big Sandy, Monta-
na, USA

Background and objectives: There is an increased amount 
of evidence showing that high whole grain intake protects 
against several diseases. Minor cereals (e.g. Kamut® ancient 
wheat, barley, spelt, oat) are becoming of nutritional interest 
because of their better health-related composition in minor 
components as dietary fiber, vitamins, minerals and phenols 
(1). In this study the antioxidant protection by cookies made 
with whole modern grain durum wheat (W) or whole grain 
Kamut (K) ancient wheat, and fermented using S. Cerevisiae 
(WC, KC) or S. Cerevisiae and lactic acid bacteria (WL, KL), 
was evaluated in cultured cells. 

Methods: Cookies were in vitro digested and ultrafiltered 
in order to supplement HepG2 cells with a mix of compounds 
whose size was compatible with the intestinal absorption. In 
vitro total antioxidant capacity (TAC) and phenolic profile of 
not-digested and digested cookies were assessed. The biologi-
cal protective effect was evaluated by measuring viability, GSH 
and ROS intracellular content, cytosolic TAC, LDH release and 
TBARS content in the media. 

Results: Digestion caused chemical and structural modi-
fications releasing new structures with scavenging capacity as 
indicated by the increase in in vitro TAC. Both W and K coo-
kies effectively protected HepG2 cells from the oxidative dama-
ge, without any significant differences due to the cereal type or 
to the type of fermentation. 

Conclusions: Although the use of in vitro digestion and 
liver cell culture reduced the distance to the physiological si-
tuation in humans, results in whole organisms may diverge 
because of bioavailability and metabolism of ingested phyto-
chemicals. Notwithstanding our results further underline the 
potential health effects of whole grains. 

Key words: whole grain, Kamut brand, ancient wheat, in 
vitro digestion, antioxidant activity. 
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INNOVATIVE NUTRITIONAL STRATEGIES TO PRE-
SERVE BONE HEALTH: THE ROLE OF FISH OILS 
SUPPLEMENTATION IN COUNTERACTING SENILE 
OSTEOPOROSIS
C. Philippe1,2,3, F. Wauquier1,2,3, L. Léotoing1,2,3, V. Co-
xam1,2,3, Y. Wittrant1,2,3 
1Inra, Umr 1019, Unh, Crnh Auvergne, Clermont 
Ferrand, France 
2Clermont Université, Université d’Auvergne, unité 
de nutrition humaine, Clermont Ferrand, France 
3Equipe Alimentation, Squelette et Métabolismes, 
France

Background and objectives: All industrialised coun-
tries face a progressive increase in life expectancy leading to 
a growing prevalence of chronic age-related metabolic com-
plications, including locomotor dysfunctions. Osteoporotic 
fractures can result in up to 20% excess mortality within one 
year. Additionally, up to 50% of patients will be disabled, half 
of them requiring long term nursing home care, while only one 
third fully recover from hip fracture. Drug-based osteoporosis 
treatments have clearly demonstrated side effects while mo-
dulating specific target functions in the body, diet can help to 
achieve optimal health. In this study, we aimed at investigating 
the impact of fatty acid quality on the age related evolution of 
the locomotor system and to decipher related aging mecha-
nisms. 

Methods: The senescence-accelerated prone mouse 
(SAMP8) was used to mimic senile osteoporosis rather than 
post-menopausal osteoporosis. The SAMP8 mouse strain was 
compared to the SAMR1 control strain. Two months old mice 
were divided in different groups and subjected to the following 
diets : (a) standard “growth” diet – (b) “sunflower” diet (high 
ω6/ω3 ratio) – (c) “borage” diet (high γ-linolenic acid) – (d) 
“fish” diet (high in long chain ω3). Mice were fed ad libitum 
through the whole protocol. At 12 months old, mice were sacri-
ficed and tissues were harvested for bone studies, fat and mus-
cle mass measures, inflammation parameters and bone cells 
markers expression. 
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Results: We demonstrated for the first time that while fatty 
acids from sunflower origin exacerbated osteoporosis features 
in this original model of progeria, fish oil diets counteracted 
bone loss. This preservation of bone health was associated with 
restored bone mineral density and inhibition of inflammatory 
parameters. 

Conclusions: Our data strongly support that nutritional ap-
proaches are relevant regarding osteoporosis and offer promi-
sing alternatives in the design of new strategies for preventing 
aged-related locomotor dysfunctions. 

Key words: Osteoporosis, aging, nutrition, lipids, inflam-
mation
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LINKING NUTRITION AND FOOD SECURITY IN 
HUMANITARIAN CONTEXTS: BENEFITS OF INTE-
GRATING SMART AND HEA AS A TOOL FOR DI-
SASTER MANAGEMENT
E. Rivero1, L. Cantero1 
1Acción Contra El Hambre, Departamento de Salud 
y Nutrición, Madrid, Spain

Background and objectives: Access to food and the main-
tenance of an appropriate nutritional status are key factors of 
people´s survival in disasters. The Standardized Monitoring 
and Assessment of Relief and Transition (SMART) methodo-
logy for the assessment of nutritional status and the House-
hold Economy Approach (HEA) for assessing food security, 
are generally carried out separately Hypothesis: the use of the 
HEA component developed within SMART ENA delta version 
provides a better understanding of the causes of malnutrition 
in crisis situations and improves the decision-making process 
to plan and implement more effective relief interventions and 
promote their sustainable impact in a longer term The objecti-
ve is to provide supporting evidence of the added value by the 
integrated nutrition-food security assessment and to suggest 
SMART ENA delta as a standardized method 

Methods: A systematic review of nutritional and food secu-
rity assessments was done. The criteria used in order to com-
pose individual case studies were that the indicators could have 
been estimated using SMART ENA delta. A Food and Nutri-
tion Security Analytical Framework was used for the qualitati-
ve analysis of 17 case 

Results: Based on the framework used for the analysis, it 
was showed that a more complete picture of the crisis, with 
its causes and impacts, can be obtained with the integrated 
assessment SMART-HEA than if both sets of information are 
collected and analyzed separately. 

Conclusions: nutritional data by itself is not enough to in-
terpret and draw conclusions leading to appropriate interven-

tions. It is needed to contextualize the data with other type of 
information on health, food security and livelihoods. Using 
SMART ENA delta to conduct an assessment provides useful 
information without huge additional resources and it is highly 
suitable for small scale surveys. Further research on case stu-
dies directly using this tool is strongly recommended. 

Key words: nutrition, food security, SMART, HEA, needs 
assessment 
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BODY IRON STATUS AND RISK OF HEPATOCELLU-
LAR CARCINOMA IN A EUROPEAN PROSPECTIVE 
CANCER COHORT
M. Jenab1, V. Fedirko1,2, T. Duarte-Salles1, M. Stepien1, I. 
Romieu1, C. Bamia3, A. Trichopoulou3 
1International Agency For Research On Cancer 
(IARC-WHO), Lyon, France 
2Rollins School of Public Health, Emory University, 
Atlanta, GA, USA 
3Hellenic Health Foundation, Athens, Greece

Background and objectives: Iron is an essential nutrient 
but can also act as a catalyst in free radical generation. Hig-
her body iron status may lead to increased oxidative stress, and 
increased risk of cancer at various sites, particularly the liver 
which is the main organ of iron storage and metabolism. It has 
been established that iron overload, e.g Haemochromatosis, 
is associated with increased risk of hepatocellular carcinoma 
(HCC). But, it is unclear to what extent mild or moderate ex-
cesses in body iron status contribute to HCC etiology. Since 
iron is an essential nutrient, it can be hypothesized that very 
low body status is also cancer promotive. These questions were 
explored within the European Prospective Investigation into 
Cancer and Nutrition (EPIC). 

Methods: EPIC is a prospective cohort of over 520,000 sub-
jects from 23 centers in 10 Western European countries. In a 
nested case-control setting, serum iron, ferritin and transferrin 
were measured in 121 (n men=82; n women=39) HCC cases 
and 242 control subjects matched by age, sex, study center and 
date of blood collection. Conditional logistic regression mo-
dels were used to compute odds ratios based on quartiles of 
serum analyte levels. 

Results: Compared to serum iron levels in the 2nd quar-
tile, a significant increased risk of HCC was observed in sub-
jects in the lowest (OR:2.10,95%CI:1.03-4.28) and highest 
(OR:4.22,95%CI:2.07-8.56) quartiles. For ferritin, subjects 
in the highest quartile had a significantly higher HCC risk 
(OR:3.34,95%CI:1.67-6.68) compared to those in the 2nd. For 
serum transferrin, a similar pattern of results was observed but 
was not statistically significant. 
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Conclusions: These findings indicate that serum iron pa-
rameters have a J-shaped relationship with HCC risk, and that 
higher iron status as indicated by serum iron and ferritin is sig-
nificantly associated with higher HCC risk in this prospective 
European cohort. 

Key words: Iron, Hepatocellular-Carcinoma 

PO186
REPLETION OF IRON AND N-3 FATTY ACID DEFI-
CIENT RATS WITH IRON AND ALPHA-LINOLENIC 
ACID ALONE AFFECTS BRAIN MONOAMINES AND 
COGNITION DIFFERENTLY THAN COMBINED RE-
PLETION
J. Baumgartner1,2, C M. Smuts1, L. Malan1, B K. Yee3, L E. 
Bianco4, R F. Hurrell2, M B. Zimmermann2 
1Centre of Excellence for Nutrition, North-West 
University, Potchefstroom, South Africa 
2Laboratory of Human Nutrition, Institute of Food, 
Nutrition and Health, ETH Zurich, Switzerland 
3Laboratory of Behavioural Neurobiology, ETH 
Zurich, Switzerland 
4Department of Nutrition Sciences, The Pennsylva-
nia State University, PA, USA

Background and objectives: We recently shown that a 
combined deficiency of iron (ID) and n-3 fatty acids (n-3 FAD) 
disrupted brain monoamine metabolism and produced grea-
ter memory deficits than ID or n-3 FAD alone. Repleting these 
double-deficient rats with either iron (Fe) or DHA/EPA alone 
affected monoamine pathways differently than combined reple-
tion and even exacerbated the cognitive deficits associated with 
double-deficiency. The objective of this study was to examine 
whether repletion with Fe and alpha-linolenic acid (ALA), alo-
ne or in combination, can correct deficits in brain monoamine 
metabolism and cognition associated with deficiency. 

Methods: Using a 2 x 2 design, male rats with concurrent 
ID and n-3 FAD (ID+n-3 FAD) were fed an Fe+ALA, Fe+n-3 
FAD, ID+ALA, or ID+n-3 FAD diet for 5 weeks (postnatal d 
56-91). Biochemical measures and spatial working and refe-
rence memory (using the Morris water maze) were compared 
to age-matched controls. 

Results: Provision of ALA in combination with Fe synergis-
tically increased DHA concentrations in the hippocampus (Fe 
x ALA interaction). Similarly, provision of Fe in combination 
with ALA resulted in higher Fe concentrations in the olfactory 
bulb (OB) than the provision of Fe alone (P<0.05). There were 
significant antagonistic Fe x ALA interactions on 5-HT con-
centrations in the OB and frontal cortex. Working memory was 
impaired in ID+ALA rats compared with controls (P<0.05). 

However, in the reference memory task, there was a significant 
effect of ALA for improved memory performance. 

Conclusions: Consistent with our previous study providing 
DHA, feeding either Fe or ALA alone to adult rats with both 
ID and n-3 FAD affected brain 5-HT concentrations differently 
than combined repletion, and even exacerbated the working 
memory deficits associated with combined deficiency. Howe-
ver, in contrast to DHA, ALA had a beneficial effect on refe-
rence memory. 

Key words: alpha-linolenic acid, iron, cognition, monoami-
nes 

PO187
FOOD4ME PERSONALISED NUTRITION: WHAT 
DOES THE CONSUMER WANT?
A. Rankin1, B. Stewart-Knox1, M. Duffy1, S. Kuznesof2, A. 
Fischer3, M. de Almeida4, M. Gibney5, L. Frewer2 
1Northern Ireland Centre for Food and Health (NI-
CHE), University of Ulster, Coleraine, N. Ireland, GBR 
2School of Agriculture, Food and Rural Develop-
ment, Newcastle University, Newcastle, GBR 
3Department of Social Sciences, Wageningen Uni-
versity, Wageningen, NL 
4Faculty of Nutrition and Food Sciences, University 
of Porto, Porto, Portugal 
5School of Agriculture & Food Science, University 
College Dublin, Dublin, IRL

Background and objectives: Personalised nutrition and 
nutrigenomics are innovative concepts that identify individual 
nutritional needs based on phenotypic and genotypic infor-
mation. The service, however, will only contribute to healthier 
food consumption if consumers take up such services and end-
users are motivated to follow advice (Ronteltap A. and van Tri-
jp H., 2007). The aim of this study was to establish factors de-
termining uptake and compliance with personalised nutrition. 

Methods: Focus group discussants (N 16) were apparently 
healthy, free living adults recruited through a Northern Irish 
research agency. Efforts were made to recruit equal numbers 
of males and females from two age groups (18-65 and 30-65 
years). Using a standardised interview schedule, discussion 
was prompted using personalised nutrition scenarios. Discus-
sions (N 2) were recorded, transcribed verbatim and qualita-
tive data thematically content analysed. NVivo9 was used for 
data storage and retrieval. 

Results: Themes identified suggested that uptake of per-
sonalised nutrition would be motivated by perceived need to 
improve health, body morphology and physical performance. 
Uptake was also dependent upon the perceived credibility of 
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service providers which could be conveyed through display of 
professional certificates and testimonials. Motivation, contact 
and support of service providers were considered important 
for compliance. 

Conclusions: These data imply that a personalised nutri-
tion service should take into consideration not only phenoty-
pic and genetic information but also the perceived motivation 
of the user. The implications are that different types of support 
could be required within the personalised nutrition service. 

Key words: Personalised Nutrition; Nutrigenomics; Moti-
vation; Qualitative 
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DIETARY IRON AND OMEGA-3 FATTY ACID DEFI-
CIENCIES INDUCE DIFFERENTIAL GENE EXPRES-
SION PATTERNS IN RAT HIPPOCAMPUS BOTH IN-
DIVIDUALLY AND IN COMBINATION
J. Baumgartner1,2, M. Boekschoten3, M. Muller3, C M. 
Smuts1, L. Malan1, R F. Hurrell2, M B. Zimmermann2 
1Centre of Excellence for Nutrition, North-West 
University, Potchefstroom, South Africa 
2Laboratory of Human Nutrition, Institute of Food, 
Nutrition and Health, ETH Zurich, Switzerland 
3Nutrition, Metabolism and Genomics Group, Divi-
sion of Human Nutrition, Wageningen University, 
The Netherlands

Background and objectives: Iron and omega-3 fatty acids 
(n-3 FAs) are required for normal brain development and 
functioning. We have previously shown that both, iron defi-
ciency (ID) and n-3 FA deficiency (n-3 FAD) impaired hippo-
campal-dependent working memory in rats. Furthermore, a 
combined deficiency produced greater reference memory de-
ficits than a deficiency in iron or n-3 FAs alone. To identify 
underlying molecular mechanisms, we investigated the effects 
of iron and n-3 fatty acid depletion, alone and in combination, 
on gene expression in the rat hippocampus. 

Methods: Male rats were fed an ID, n-3 FAD, ID+n-3 FAD 
or control diet for 5 wks post-weaning, following n-3 FAD in-
duction over 2 generations. The hippocampi of 5 rats/group 
were dissected for microarray analysis. 

Results: Relative to controls, the expression of 138 genes 
was altered in the ID, compared to only 31 genes in the n-3 
FAD group (p<0.01 and fold change [FC]>1.2). Only 6 genes 
were commonly affected by ID and n-3 FAD. In the ID+n-3 
FAD group, the expression of 139 genes was significantly alte-
red relative to controls. of these, only the expression of 65 and 
7 genes were shared with the ID and n-3 FAD groups, respec-
tively. Four genes were commonly affected in all three experi-

mental groups. Thus, 63 genes were distinct to the ID+n-3 FAD 
group. The strongest up-regulation was found for the arachido-
nate 12-lipoxygenase (Alox15) gene in rats receiving ID alone 
or in combination with n-3 FAD (ID, FC=27.6; ID+n-3 FAD, 
FC=30.9). 

Conclusions: These results suggest that dietary ID and n-3 
FAD cause different gene expression patterns in the rat hippo-
campus, thus, impairing brain development and functioning 
via different molecular pathways. However, a combined de-
ficiency induced a distinct pattern of gene expression, which 
may explain the greater cognitive deficits observed in double-
deficient rats. 

Key words: Alpha-linolenic acid, iron, hippocampus, mi-
croarray 

PO189
BIOLOGICAL EVALUATION OF RAW AND DIFFE-
RENTLY PROCESSED AFRICAN YAM BEAN SEEDS 
(SPHENOSTYLIS STENOCARPA) USING RATS
F. Igene1, A. Christopher1, S. Oboh1 
1Ambrose Alli University, Nigeria

Background and objectives: The biological values of raw 
and differently processed Africa yam bean seeds (AYB) were 
assessed using albino rats. 

Methods: Raw AYB seeds were divided into four parts. 
Three parts were subjected to different processing method na-
mely; roasting, boiling and autoclaving, while the fourth was 
left unprocessed. The seeds were milled and included separa-
tely in rat diets. Six experimental diets were formulated. Diets 1 
was nitrogen free, diet 2 contained casein (control), while diet 
3, 4, 5, 6 contained roasted, boiled, autoclaved, and raw AYB 
seeds respectively. 24 albino rats in groups of 8 each were res-
pectively assigned to the 6 experimental diets in a completely 
randomized design. The rats were offered the feeds and water 
ad libitum for 21 days. 

Results: The results obtained indicated that all parameters 
assessed were significantly affected by treatments effects. The 
highest feed intake and daily weight gain were observed in the 
control (18.65+0.57g and 5.91+0.52g) while the raw AYB diet 
was least (12.56+0.52g and 3.22+0.60g) respectively. Feed con-
version ratio ranged from 3.16+0.27 in the standard (casein) 
diet to 3.90+0.11 in the raw AYB diet. Protein intake ranged 
from 3.86+0.05g in the raw AYB to 6.64+0.06g in the control 
casein diet. There was a comparable and significant improve-
ment in the daily weight gain and feed conversion ratio of rats 
fed boiled AYB and standard casein diets. Final weight, feed 
gain ratio, apparent digestibility, biological value (BV), net 
protein utilization (NPU), net protein ratio (NPR) and protein 
efficiency ratio (PER) were significantly (P<0.05) highest in 
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rats fed casein diet, but boiled AYB diet competed favourably 
with the control diet. 

Conclusions: It can be concluded that AYB must be boiled 
before being fed to animal to support growth and health. 

Key words: African Yam Bean, Rats, Biological Value. 

PO190
RECENT SYSTEMATIC REVIEWS INDICATE ADULTS 
NEED ≥800 IU VITAMIN D TO REDUCE RISK OF DI-
SEASE
S. Whiting1, C. Evans1, L. Foo2 
1College of Pharmacy and Nutrition, University of 
Saskatchewan, Saskatoon, SK Canada 
2School of Health Sciences, Universiti Sains, Kubang 
Kerian, Kelantan, Malaysia

Background and objectives: In setting dietary recommen-
dations for vitamin D, it should be expected that actions other 
than bone-related functions would be considered. Vitamin 
D has both endocrine and paracrine functions, and levels of 
25-hydroxyvitamin D needed for the latter have been shown 
to be higher than the former. However, in 2010 when the Ins-
titute of Medicine (IOM) deliberated on new Recommended 
Dietary Allowances (RDAs), it stated there was not sufficient 
evidence to set recommendations for functions not related to 
bone health. Purpose: Therefore in 2012 we conducted a syste-
matic review of the literature to identify quality studies which 
were either systematic reviews and/or meta-analyses involving 
adults (> 17 y, excluding pregnancy and lactation) that exami-
ned the effect of vitamin D in any disease or condition. 

Methods: Published meta-analysis and systematic review 
studies related to the effectiveness and efficacy of vitamin D 
dosages/supplementation on any health outcome measures in 
adult human participants that were published between January 
1 2010 and July 20 2012. Further, key journals were also re-
viewed through this time period. A total of 18 qualified; studies 
were found. 

Results: Key findings were that vitamin D reduces fall risk 
at intakes over 400 IU/day, although 800 IU/day is more effec-
tive; a positive effect of vitamin D on muscle strength is seen 
when intakes are over 800 IU/d, especially in those previously 
deficient; vitamin D has no effect on blood lipids or overall car-
diovascular disease risk, but does show a reduction in systolic 
blood pressure; and with supplement use, mortality was redu-
ced in older adults. 

Conclusions: There are health conditions in adults positi-
vely impacted by vitamin D supplementation, indicating that 
that the RDA for adults, especially those over 50 y, should be 
increased to ≥800 IU/day. 

Key words: Vitamin D; Recommended Dietary Allowan-
ces; falls; muscle strength; systematic review 

PO191
MOLECULAR MECHANISMS BY WHICH WHITE 
TEA INTAKE PREVENTS OXIDATIVE-INDUCED 
STRESS IN VIVO
C. Espinosa Ruiz1, F Perez-Llamas1, F A. Guardiola2, M 
A. Esteban2, M. Bañón Arnao3, S. Zamora Navarro1, J A. 
López-Jiménez1 
1Physiology Department, Faculty of Biology, Univer-
sity of Murcia, Murcia, Spain 
2Fish Innate Immune System Group, Department 
of Cell Biology and Histology, Faculty of Biology, 
University of Murcia, Murcia, Spain 
3Department of Plant Biology (Plant Physiology), 
Faculty of Biology, University of Murcia, Spain

Background and objectives: The flavonoid content of tea 
(Camellia sinensis) has beneficial properties in the prevention 
of diseases. Mechanisms by which white tea can protect against 
oxidative stress remain unclear. 

Methods: To shed light on this issue, rats were given dis-
tilled water (controls), 0.15 mg/d (dose 1) or 0.45 mg/d (dose 
2) of solid tea extract/kg body weight for 12 months. All the 
animals received an injection of adriamycin (ADR) (10 mg/
kg body weight), except half of the control group, which were 
given an injection of saline solution. In the liver, the expres-
sion of the nuclear factor E2-related factor 2 (Nrf2), NAD(P)
H:quinone oxidoreductase (Nqo1), glutathione–S–transferase 
(Gst) and heme oxygenase1 (Ho) was analysed by real-time 
PCR, and the activity of catalase (CAT), superoxide dismutase 
(SOD) and glutathione reductase (GR) was measured spectro-
photometrically. 

Results: ADR significantly increased the expression of 
Nrf2, Gst, Nqo1 and Ho with respect to the control rats and 
also increased the activity of CAT, SOD and GR. 

Conclusions: The intake of white tea increased the expres-
sion of Nrf2, Gst1, Nqo1 and Ho1 in the ADR group compared 
with the control group and decreased the activity of CAT, SOD 
and GR in a dose-dependent manner. 

Key words: Adryamicin; ARE response; Nrf2; Polyphenols; 
White tea 
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PO192
ORAL SUPPLEMENTATIONS WITH FREE AND DI-
PEPTIDE FORMS OF L-GLUTAMINE: EFFECTS ON 
GLUTAMINE-GLUTATHIONE AXIS AND HSPS EX-
PRESSION IN ENDOTOXEMIC MICE
J. Tirapegui1, V. Cruzat1, L. Pantaleão2, P I H. Bitten-
court3 
11 Department of Food Science and Experimental 
Nutrition, Faculty of Pharmaceutical Sciences, Uni-
versity of São Paulo, São Paulo, Brazil 
2Department of Physiology and Biophysics, Institu-
te of Biomedical Sciences, University of São Paulo, 
São Paulo, Brazil 
3Department of Physiology, Institute of Basic Health 
Sciences, Federal University of Rio Grande do Sul, 
Rio Grande do Sul, Brazil

Background and objectives: Sepsis is a leading cause of 
death in ICUs worldwide. The availability of L-glutamine du-
ring sepsis modulates the oxidative stress and the Heat shock 
proteins (HSPs) response. In the present study we investigated 
the effects of oral supplementation with L-glutamine plus L-
alanine (GLN+ALA), both in the free form as compared to L-
alanyl-L-glutamine dipeptide (DIP), on glutamine-glutathione 
(GSH) axis and HSPs expression in mice subjected to endo-
toxemia. 

Methods: B6 mice were subjected to endotoxemia (Es-
cherichia coli LPS, 5 mg.kg-1, LPS group) and orally (gavage) 
supplemented for 48 h with either L-glutamine (1 g.kg-1) plus 
L-alanine (0.61 g.kg-1) (GLN+ALA-LPS group) or 1.49 g.kg-
1 DIP (DIP-LPS group). Glutamine, glutamate, glucose and 
ammonium were evaluated in plasma. Glutamine, glutamate, 
GSH, GSH disulfide (GSSG) and Thiobarbituric acid-reactive 
substances (TBARS) were assessed in skeletal muscle. Muscle 
HSP70 and HSP27 expression were determined by Western 
Blot analysis and HSF1 by RT-qPcR. 

Results: Endotoxemia depleted plasma (by 71%) and mus-
cle (gastrocnemius, by 44%) glutamine concentrations [re-
lative to control (CTRL) group] which were restored in both 
GLN+ALA-LPS and DIP-LPS groups (P<0.05). Supplemented 
groups reestablished GSH content and intracellular redox sta-
tus (GSSG/GSH ratio). Both supplementations maintained the 
expression of HSP70 and HSP27 similar to the controls by re-
ducing the mRNA expression of HSF1 in muscle (P<0.05). Tis-
sue lipoperoxidation (TBARS) was 4-fold higher in LPS mice 
relative to CTRL group, and was remitted by both supplements 
(P<0.05). 

Conclusions: Oral supplementations with GLN+ALA or 
DIP are effective in reversing LPS-elicited deleterious effects on 
glutamine-GSH axis by regulating muscle HSPs in mice under 
endotoxemia. Acknowledgements: São Paulo State Foundation 
for Research Support (FAPESP) and Brazilian National Coun-
cil for Scientific and Technological Development (CNPq). 

Key words: Glutamine. Sepsis. Oxidative stress. GSH. HSPs 
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ORAL SUPPLEMENTATIONS WITH FREE AND DI-
PEPTIDE FORMS OF L-GLUTAMINE: EFFECTS ON 
IMMUNE AND INFLAMMATORY SYSTEM IN MICE 
UNDER ENDOTOXEMIA
J. Tirapegui1, V. Cruzat1, A. Bittencourt2, S. Scomazzon2, 
J. Donato Jr.3, P H I. Bittencourt Jr2 
1Department of Food Science and Experimental 
Nutrition, Faculty of Pharmaceutical Sciences, Uni-
versity of São Paulo, São Paulo, Brazil 
2Department of Physiology, Institute of Basic Health 
Sciences, Federal University of Rio Grande do Sul, 
Rio Grande do Sul, Brazil 
3Department of Physiology and Biophysics, Institu-
te of Biomedical Sciences, University of São Paulo, 
São Paulo, Brazil

Background and objectives: Sepsis is a leading cause of 
death in ICUs worldwide. Low availability of L-glutamine, the 
most abundant amino acid in the body, contributes to the un-
controlled inflammatory pathway and suppresses immune res-
ponse in sepsis. In the present study we investigated the effects 
of oral supplementation with L-glutamine plus L-alanine 
(GLN+ALA), both in the free form as compared to L-alanyl-L-
glutamine dipeptide (DIP) on immune and inflammatory res-
ponse, mediated by NF-κB in muscle tissue of mice subjected 
to endotoxemia. 

Methods: B6 mice were subjected to endotoxemia (Es-
cherichia coli LPS, 5 mg.kg-1, LPS group) and orally (gavage) 
supplemented for 48 h with either L-glutamine (1 g.kg-1) plus 
L-alanine (0.61 g.kg-1) (GLN+ALA-LPS group) or 1.49 g.kg-
1 DIP (DIP-LPS group). Blood was collected for plasma con-
centration of glutamine, glutamate, TNFα;, IL-6, IL-1β, IL-10, 
and T and B lymphocyte proliferation. Gastrocnemius muscle 
was removed for Western Blot analysis of total NF-κB p65, 
phosIκB-α/β, and for RT-qPcR of NFKBIA and NFKB1. 

Results: Endotoxemia depleted plasma (by 71%) and mus-
cle (gastrocnemius, by 44%) glutamine concentrations [re-
lative to control (CTRL) group] which were restored in both 
GLN+ALA-LPS and DIP-LPS groups (P<0.05). Supplemen-
ted groups exhibit higher T and B lymphocyte proliferation 
(p<0.05). Expression of total NF-κB p65, phosIκB-α/β; and 
pro-inflammatory mRNAs of NFKB1 and NFKBIA were hig-
her in LPS group compared to CTRL, GLN+ALA-LPS and 
DIP-LPS groups. These effects were accompanied by a raise in 
plasma concentration of TNF-α, IL-6, IL-1β; and IL-10 in LPS 
group which was attenuated by the supplements. 

Conclusions: Oral supplementations with GLN+ALA or 
DIP are effective in reversing the lower availability of gluta-
mine, attenuating the inflammatory response and stimulating 
adaptive immune system under endotoxemia. 

Key words: Glutamine. Sepsis. Inflammation. Lympho-
cytes. 
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DIET AND PHYSICAL ACTIVITY INTERACT WITH 
THE 514C/T POLYMORPHISM IN HEPATIC LIPASE 
GENE ON SERUM LIPID AND FATTY ACID CON-
CENTRATIONS
K Vyncke1,2, J Dumont3, J Dallongeville3, A Meirhaeghe3, 
I Huybrechts1, M Van Winckel4, M Gonzalez-Gross5,6, M 
Cuenca-Garcia1,7, F Perez de Heredia8, P Stehle5, L Libu-
da9, L Moreno10, Y Manios11, K Widhalm12, A Kafatos13, 
D Molnar14, S de Henauw1

1Department of Public Health, Ghent University, , 
2Research Foundation flanders, Brussels, Belgium 
3Inserm U744, Institut Pasteur de Lille, Université 
Lille Nord de France, France 
4Department of Pediatrics and Medical Genetics, 
Ghent University Hospital, Belgium 
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Wilhelms Universität, Bonn, Germany 
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Germany 
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pment) Research Group, University of Zaragoza, 
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11Department of Nutrition and Dietetics, Harokopio 
University, Greece 
12Department of Pediatrics, Private Medical Univer-
sity, Salzburg, Austria 
13Preventive Medicine and Nutrition Clinic, Universi-
ty of Crete, Heraklion, Greece 
14Department of Pediatrics, University of Pécs, Pécs, 
Hungary

Background and objectives: Polymorphisms in the hepa-
tic lipase gene (LIPC) have been associated with variability in 
plasma HDL-C concentrations as well as an interaction effect 
with dietary habits and physical activity (PA). However, hepa-
tic lipase also hydrolyzes fatty acids (FA) of triglycerides and 
phospholipids. This study assesses whether the 514C/T poly-
morphism interacts with diet and PA on FA and lipid concen-
trations. 

Methods: The rs1800588 (514C/T) genotype, FA concen-
trations, triglycerides, cholesterol and lipoproteins were mea-
sured in 1155 European adolescents (12.5 17.5 years) from the 

HELENA study. 577 adolescents had data on diet and 962 on 
PA (questionnaire and calculation of VO2max). Associations 
between rs1800588 and outcome variables were assessed with 
linear regression, corrected for age, sex, BMI, center and total 
energy intake in analyses with diet. 

Results: The minor allele of rs1800588 was significantly as-
sociated with higher levels of total cholesterol, HDL-C, Apo-
A1 and stearic acid (C18:0) and lower levels of palmitic acid 
(C16:0). Monounsaturated FA intake interacted with rs1800588 
on HDL-C (p = 0.07), triglycerides (p=0.08) and palmitic acid 
(p=0.04) in an additive model. Furthermore, a direct interac-
tion effect was found with linoleic acid intake for arachidonic 
acid and palmitic acid (p = 0.03; p = 0.04, respectively). The 
interaction effect between rs1800588 and PA showed that ca-
rriers of TT who are less active had higher concentrations of 
LDL-c, ApoB and stearic acid. In contrast, in adolescents who 
are more active, PA interacts with the polymorphism resulting 
in higher HDL-c and ApoA1 and lower palmitic acid concen-
trations. In line, adolescents with a higher VO2max, carrying 
the T allele, had higher levels of HDL-c and ApoA1. 

Conclusions: These results show that the 514C/T polymor-
phism in the LIPC gene is associated with serum lipid and fatty 
acid concentrations, furthermore an interaction effect of diet 
and PA has been confirmed. 

Key words: Hepatic Lipase, Fatty acids, Diet, Physical Acti-
vity, Adolescents 
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NUTRITIONAL INTERACTION BETWEEN TRANS 
FATTY ACIDS AND UNSATURATED FATTY ACIDS 
FROM DIFFERENT SOURCES ON REGULATION OF 
TRIGLYCERIDE METABOLISM
M. González1, J. Saín1, J. Lavandera1, C. Bernal1 
1Bromatología y Nutrición, Facultad de Bioquímica 
y Ciencias Biológicas , Universidad Nacional del 
Litoral , Santa Fe , Argentina

Background and objectives: The dietary fat intake modu-
lates the plasma and tissue levels of triglycerides (TG). The aim 
of this study was to evaluate the effect of diets with different un-
saturated fatty acid (UFA) in the presence or absence of trans 
fatty acids (TFA) on regulation of triglyceride metabolism in 
mice. 

Methods: Male CF1 mice (22 g) were fed (30 days) with a 
standard diets differing in dietary n-3/n-6/n-9 UFA ratios: Ca-
nola (CO: 10.9/19.0/63.2), Maize (MO: 0.9/53.3/31.3) or Olive 
(OO: 0.8/9.7/76.3) Oils containing 0.75% of TFA (COt, MOt 
and OOt, respectively) or not. Serum and liver TG content, 
hepatic TG-pre-â-lipoproteins secretion rate (TGSR), and lipo-
protein lipase (LPL) activity from adipose tissue and muscle 
were determined. 
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Results: TFA induced hepatic steatosis (+100% OOt vs. OO 
and COt vs. CO) and increased TGSR in OOt and COt groups 
(+260% in OOt vs. OO and +160% in COt vs. CO). Howe-
ver, an increasing LPL activity in adipose tissue was observed 
(+200% in OOt vs. OO and +167% in COt vs. CO), leading to 
a normal levels of serum TG in these groups. In animals fed 
MOt, no changes were observed in the evaluated parameters. 

Conclusions: TFA altered TG metabolism depending on 
the type of dietary UFA. Adipose tissue could play a key role in 
the plasma TG regulation, however the TGSR did not normali-
ze the hepatic TG levels. 

Key words: trans fatty acids – unsaturated fatty acids – tri-
glycerides – hepatic metabolism. 
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NATURAL AND COMMERCIAL RELATIONS OF 
CONJUGATED LINOLEIC ACIDS DIFFERENTIALLY 
AFFECT FATTY ACIDS SYNTHESIS IN LIVER OF 
MICE
C. Bernal1, M V. Scalerandi1, M. González1, M R. Willi-
ner1, L. Antonacci2, G. Gagliostro2 
1Faculty Bioquímica y Cs. Biológicas - U.N.L. Santa 
Fe, Argentina 
2Estación Experimental INTA – Balcarce, Argentina

Background and objectives: c9,t11-CLA (Rumenic Acid-
RA-) is the prevailing conjugated linoleic acids (CLA) in dairy 
fats, while RA and t10,c12-CLA in similar amounts (Mix-CLA) 
are the major CLA in commercially used supplements. Both 
CLA have bioactive properties; however, the Mix-CLA, but 
not RA, produces liver steatosis. The purpose of this study was 
to compare some mechanisms that might be involved in liver 
steatosis induced by Mix-CLA in animals fed with different ty-
pes of dietary fats. 

Methods: Male CF1 mice (22.0 ± 0.1g) were fed diets con-
taining 7% olive (O), 7% maize (M), or 7% canola (C) oils, 
supplemented or not with 1% of RA rich oil (c9,t11-CLA: 
60,53%; t10,c12-CLA: 17,85%) (O+RA, M+AR and C+RA) or 
1% of Mix-CLA rich oil (c9,t11-CLA: 38,99%; t10,c12-CLA: 
38,76%) (O+Mix, M+ Mix and C+Mix). TG secretion rate 
(TGSR), lipogenic enzymes and FA composition in liver were 
determined. 

Results: Compared to O, M and C groups, O+Mix and 
M+Mix, but not C+Mix, increased (71%, 33% and 11 % -NS-) 
the hepatic triacylglycerol (TG) levels. Even FA synthesis mea-
sured by FAS and Malic enzyme were raised by both types of 
CLA in the 3 fat dietary sources (increase; FAS: 48–177%; ME: 
19–272%), as well as FA markers of lipogenesis tended to in-
crease, a higher hepatic TGSR in O+AR (91%), M+AR (53%), 
C+AR (49%) and C+Mix (99%) modulated the hepatic TG le-
vels. Moreover, LC-PUFA biosynthesis was inhibited (30-60%) 
by AR and Mix-CLA in the 3 different fat sources. 

Conclusions: Both CLA increased the FA synthesis; howe-
ver Mix-CLA, but not RA, induced hepatic steatosis. Steatosis 
produced by Mix-CLA showed dependency on the dietary fat 
source. The prevention of hepatic steatosis by RA was due to an 
increase of the VLDL-TG secretion rate.

Key words: CLA – Rumenic Acid – hepatic steatosis – he-
patic metabolism. 

PO197
DOES DIET ENERGY DENSITY IS CORRELATED 
WITH DIET QUALITY?
A. Mendes1, A. Martins1, A. Previdelli1, J. Pereira1, R. Fis-
berg1, D. Marchioni1 
1Department of Public Health Nutrition, University 
of São Paulo - USP, São Paulo, SP, Brazil

Background and objectives: Energy density (ED) is 
hypothesized to be a proxy for nutritional diet quality, since a 
low ED diet is based on plant and low fat food. Our aim was to 
investigate the relationship between ED and the Health Eating 
Index formerly adapted to Brazilian food habits (BHEI-R).

Methods: The sample comprises 1162 individuals: ado-
lescents (n=560), adults (n=585) and elderly (n=517) from 
the cross-sectional Health Survey of São Paulo (ISA-Capital), 
conducted in 2008. To assess dietary intake it was collected 
two non-consecutive 24-hour dietary recalls using the Mul-
tiple-Pass Method. ED was calculated using the “foods only” 
protocol. The Multiple Source Method was applied to provide 
the usual intake of BHEI-R and its components, and the ED. 
Mutiple linear regression was used to assess the associations 
between usual ED and the final BHEI-R and their components. 
This model was adjusted by age, sex, religion, race and educa-
tion of the head of household. 

Results: Usual ED was correlated with BHEI-R (B=-10,93; 
p <0.01), adjusted by age, sex, religion, race and education of 
the head of household. The components of BHEI-R that were 
correlated with ED, adjusted by the same variables were: Who-
le grains (B=-0.30; p <0.01);Total fruits (B=-1.65;p=0,000); 
Whole Fruits (B=-1.39;p=0,000); total Vegetables (B= - 0.17; 
p <0.01); Oils (B=-0.25; p=0,022); Saturated fat (B=-2.70; p 
<0.01); SoFAAs (calories from solid fat, added sugar, alcohol) 
(B=-5.08; p <0.01). The other food groups did not show signifi-
cant correlation with ED.

Conclusions: The ED presented negative and significant re-
lationship with diet quality and maybe used as a surrogate for 
diet quality. 

Key words: Energy density; health eating index; diet
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PO198
INCREASED VITAMIN K LEVEL IN LDL-/- AND 
APOE-/- MICE
N. Kaesler1, G. Schliper1, T. Krüger1 
1Medical Clinic II, University Hospital of The RWTH 
Aachen, Aachen, Germany

Background and objectives: Vitamin K and triglycerides 
share common metabolic pathways. After absorption, vitamin 
K can be found in all lipoprotein fractions; vitamin K1 being 
mainly found in chylomicron remnants and VLDL whereas vi-
tamin K2 is mainly distributed by LDL. Interaction of apolipo-
protein E (ApoE) with the LDL receptor mediates cellular up-
take. We investigated the cellular uptake of vitamin K in mice 
deficient of apoE and LDL receptor (LDL-R). 

Methods: Male, 8 week old wildtype, ApoE-/- and LDL-
R-/- mice were fed a diet supplemented with 5 g/kg vitamin K1 
and 500 mg/kg vitamin K2 (MK4) for 4 weeks. After sacrifice, 
contents of vitamin K1 and MK4 were determined by isocratic 
reversed-phase HPLC in liver, kidney, aorta and pooled serum. 

Results: After 4 weeks of vitamin K diet, vitamin K1 content 
in liver from wildtype mice was not different to ApoE-/- mice 
ranging between 11-45 ng/g. Vitamin K1 content significantly 
increased in LDL-R-/- mice (104.8 ± 10.01 ng/g). Hepatic MK4 
content was ranging from 50-848 ng/g independent of the ge-
netic background. LDL-R-/- mice also had significantly higher 
vitamin K1 concentration in kidney compared to wildtype. No-
tably, 9-fold increase of tissue content of vitamin K1 and 170-
fold of MK4 were found in aortas of ApoE-/- mice (K1: 36.6 ± 
12.4 vs 4.0 ± 2.1; MK4: 2600 ± 330 vs 125.7 ± 70.3 ng/g). This 
was paralleled by increased MK4 serum levels in ApoE-/- and 
increased vitamin K1 serum levels both in ApoE and LDL-R-/- 
mice. 

Conclusions: Despite absence of proteins regarded to be re-
levant for vitamin K uptake like ApoE and LDL-R, tissue con-
tents of vitamin K isoforms are not reduced but in part even 
largely increased in knockout mice. The mechanisms leading to 
these results and functional implications are subject of actual 
research. 

Key words: Vitamin K, Metabolism, lipoproteins, ApoE, 
LDL-Receptor 

PO199
EFFECTS OF TRANS FATTY ACIDS ON BRAIN OXI-
DATIVE STATUS IN AN EXPERIMENTAL ANIMAL 
MODEL OF ESSENTIAL FATTY ACIDS DEFICIENCY
M. González1, E. Latorre1, A. Fariña1, C. Bernal1 
1Bromatología y Nutrición, Facultad de Bioquími-
ca y Ciencias Biológicas, Universidad Nacional del 
Litoral , Santa Fe, Argentina

Background and objectives: Partial essential fatty acids 
deficiency (EFAD) as well as the presence of trans fatty acids 
(TFA) could alter the balance between the generation of reac-
tive oxygen species and cell content of free radical scavengers. 
Therefore, EFAD could modify vulnerability of cells to oxida-
tive injury and affect the tissue. Glutathione (GSH) that may 
be oxidized to glutathione disulfide (GSSG) plays a central 
role in the defense against oxidative damage and signaling 
pathways. Concentrations of GSH, GSSG and its molar ratio 
are indicators of oxidative stress. The objective was to evaluate 
the effect of TFA on the brain oxidative status in animals with 
and without EFAD. 

Methods: Male Wistar rats were fed (60 days) with a Con-
trol (CD), CD+TFA (CDT), EFAD (DD) and DD + TFA (DDT) 
diets. Fatty acids incorporation into the brain was measured by 
GC. The brain GSSG and GSH content by capillary electropho-
resis with a P/ACE 5010 (Beckman) with UV detection and the 
lipoperoxidation (LPO) degree by Ohkawa method were deter-
mined. Results were expressed as the mean ± SEM. Data was 
compared by Two-Way ANOVA, followed by Duncan´s test. p 
< 0.05 was considered statistically significant between groups. 

Results: TFA showed a low incorporation into the brain 
(< 0.5%), independently of the EFA status. EFAD, but not the 
TFA supplementation, altered the brain lipoperoxidation (CD: 
70.2±3.8; CDT: 60.7±3.8; DD: 70.3±1.8 and DDT: 61.0±1.3) and 
TFA significantly increased the GSH content (CD: 1.46±0.03; 
CDT: 1.24±0.08; DD: 1.47±0.02 and DDT: 1.25±0.08). 

Conclusions: Even though TFA showed a low incorpora-
tion in a short period of exposition, GSH content was altered. 
A longer exposure of TFA could lead to an increase in the oxi-
dative damage in brain, independently of EFAD. 

Key words: Trans Fatty Acids –Essential Fatty Acids Defi-
ciency – Lipoperoxidation – brain. 
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PO200
BODY COMPOSITION, PHYSICAL ACTIVITY SCO-
RE AND METABOLIC SYNDROME IN URUGUAYAN 
SCHOOL AGE CHILDREN
M. Britz1, A P. Della Santa1, E. Umpierrez2, A. Aznarez3 
1Departamento de Nutrición Poblacional, Escuela 
de Nutrición, Universidad de la República, Montevi-
deo, Uruguay 
2Facultad de Quimica, Universidad de la República, 
Montevideo, Uruguay 
3Ministerio de Salud Publica, Montevideo, Uruguay

Background and objectives: The increase in overweight 
and obesity among children in Uruguay predict that more chil-
dren are likely to develop Metabolic Syndrome (MS), rising the 
risk to suffer cardiovascular disease and type2 diabetes melli-
tus. The objective was to study body composition (%fat mass-
%FM), the prevalence of MS components, and physical activity 
score (PAS) in overweight/obese (OW/O) and normal weight 
(NW) Uruguayan children. 

Methods: Descriptive study of 77 children aged 6-9y of 
public schools in Montevideo. Measurements: BMI, waist cir-
cumference (WC), blood pressure (BP), fasting blood glucose 
(G), serum lipids, body composition by deuterium oxide dilu-
tion, and physical activity (Godard-Score). Diagnostic criteria 
for MS were: WC≥P90, BP≥P90, triglycerides (TG)≥110mg/dL, 
c-HDL≤40mg/dl and G≥100mg/dl. It was considered obesity 
when BMI/age>+2SD and overweight BMI/age>+1SD≤+2SD. 

Results: 28 children were OW/O and 49 were NW. Among 
MS components evaluated, mean values of WC and TG were 
higher in OW/O vs NW group ( 9,6 cm higher WC and 27,7mg/
dl higher TG; p<0.05). C-HDL was lower in OW/O (51.1±2.2 
mg/dl) (p=0.00). The prevalence of MS components altered in 
OW/O was: BP 39%, WC 36%, TG 32% and c-HDL 21%. The 
%FM was 28.5±1.2 in OW/O and 21.8±0.9 in NW (p=0.00). 
Differences in PAS (4.7 in NW, 4.9 in OW/O) were not signi-
ficant. The prevalence of the presence of one or more compo-
nents of MS showed a positive trend with BMI/age and %FM. 
All children with three or more components of MS (n=6) were 
OW/O and had average %FM 31.2±2.5 (95%CI 26.2;36.1) 
compared to 22,9±0,4 (95%CI 20,9;24,9) in children without 
MS components (n=49) (p=0.020). 

Conclusions: The prevalence of MS components in chil-
dren with OW/O is high at school age. MS in these children is 
associated with OW/O and a fat mass ≥26%. 

Key words: Childhood obesity, metabolic syndrome, body 
composition, physical activity Partially funded by the IAEA. 

PO201
MATERNAL NUTRITION AND ADVERSE BIRTH 
OUTCOMES IN DEVELOPING COUNTRIES: A SYS-
TEMATIC REVIEW AND META-ANALYSIS
V. Mendu1, R. Athe1, R K. K V1, M N. K1 

1National Institute of Nutrtion, Indian Council of 
Medical Research, India

Background and objectives: Maternal nutrition plays a 
crucial role in influencing fetal growth and birth outcomes. It 
is a modifiable risk factor of public health importance in the 
effort to prevent adverse birth outcomes, particularly among 
developing populations. Deficiencies in micronutrients such as 
folate, iron, iodine, zinc and vitamins A, B6, B12, C, E and ribo-
flavin are highly prevalent and occur concurrently. Low birth 
weight (LBW), small-for-gestational age (SGA), preterm birth, 
stillbirths, neonatal mortality are important adverse outcomes 
of pregnancy. Therefore there is a need to study the relative 
efficacy of multiple micronutrient supplementation on preg-
nancy outcomes. Aim : To systematically review the randomi-
zed controlled trials comparing the effect of supplementation 
with multiple micronutrients on pregnancy outcomes. Specific 
Objective: 1. To carry out a systematic review/meta analysis 
of studies that used double micronutrient supplementation vs 
Multiple Micronutrient (MMN). 

Methods: Search Strategies: The strategy includes searching 
of MEDLINE, ProQuest and the database searches includes 
PubMed, Cochrane Systematic Reviews. PRISMA was used for 
conducting and reporting the Meta analysis. Data extraction 
and quality assessment Data will be extracted on the characte-
ristics of the trials and their participants, which includes ran-
domization, allocation concealment, blinding, completeness of 
follow-up and compliance. Statistical Analysis: Fixed and Ran-
dom effects meta analysis was performed by pooling the results 
for outcomes. Forest plots and funnel plots were generated to 
view the outcome results and publication bias. 

Results: A total of 17 studies was included from 881 based 
on the PRISMA. Multiple micronutrient supplement was more 
effective than single/double micronutrient supplementation of 
increasing the birth weight (weighted mean difference of 47g; 
95% CI (3, 91g) and reducing the LBW (RR: 0.87; 95% CI(0.83, 
0.92), SGA (RR: 0.88; 95% CI (0.79, 0.97). However, Pre-term 
birth, still births and neo-natal deaths did not show difference 
between the groups. 

Conclusions: Micronutrient supplementation had little or 
no effect on adverse birth outcomes. 

Key words: Meta Analysis, LBW, SGA 
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PO202
EXPOSURE VS. SENSORY EDUCATION: THEIR 
EFFECTIVENESS IN INTRODUCING NOVEL VEGE-
TABLES TO PRESCHOOL CHILDREN’S DIETS? PRE-
LIMINARY RESULTS OF A DANISH INTERVENTION
M V. Mikkelsen1, F J A. Perez-Cueto1, B E. Mikkelsen1 
1Research Group for Meal science and Public Health 
Nutrition, University of Aalborg (Campus Copenha-
gen), Copenhagen, Denmark

Background and objectives: Developing positive eating 
habits begins in childhood and involves establishing good food 
practice. Generally, vegetables are difficult to introduce into a 
diet, although they are specifically addressed by all recommen-
dations. Ways to achieve healthy eating goals include develo-
ping food experiences, conducing to accept different tastes and 
textures. Healthy eating interventions in kindergartens have 
shown promising results using different strategies including 
exposure to novel vegetables and sensory education. Aim The 
LOL (Learning over Lunch) project investigates whether pres-
chool children’s vegetable preferences are improved by sustai-
ned exposure to novel vegetables alone or by combining sen-
sory education with exposure to novel vegetables. 

Methods: A controlled intervention study was carried 
out in 4 Danish kindergartens, covering in total 246 children 
(mean age: 4,4 years; boys: 57%; girls: 43%). Three preschools 
received three novel vegetables that were included in the lunch 
service for a period of 20 weeks. One of the kindergartens re-
ceived sensory education and other food-related activities du-
ring the intervention. Data on prior exposure of vegetables, 
knowledge, liking and willingness to try was collected using 
a picture-based questionnaire for children, questionnaire data 
from parents and food service personnel. Numeric data were 
analysed with SPSS v.20, visual data were analysed using Face-
reader ® and Observer XT®. 

Results: Preliminary follow-up results show that the largest 
effect on children liking and eating novel vegetables is achie-
ved by a systematic and sustained exposure through provided 
meals, and addition of sensory education and food-related ac-
tivities seem not to affect this outcome. 

Conclusions: The project suggests that preschool food 
service is a key player in influencing children preferences for 
unfamiliar vegetables and in implementing strategies to im-
prove children’s eating habits. Sustained exposure to vegetables 
appears to be an important tool to achieve consumption and 
liking of vegetables. 

Key words: Vegetables, preschool children, food service in 
preschools 

PO203
PLASMA LEVELS OF CLA ISOMERS AFTER SIN-
GLE ORAL ADMINISTRATION OF TONALIN OIL TO 
RATS
L M. Rodriguez-Alcalá1, J. Fontecha1, M. Juárez1, A. Ana-
dón2, M A. Martínez2, I. Ares2, M R. Martínez-Larrañaga2 
1Instituto de Investigación en Ciencias de la Alimen-
tación (CIAL, CSIC-UAM), Bioactividad y Análisis de 
los Alimentos, Madrid, Spain 
2Universidad Complutense de Madrid, Faculty of 
Veterinary Medicine, Department of Pharmacology 
and Toxicology, Madrid, Spain

Background and objectives: The two principal CLA iso-
mers: Rumenic acid (RA; C18:2 cis9, trans11), associated to 
anticarcinogenic, antiatherogenic, antioxidative and immune 
system stimulation, and the C18:2 trans10, cis12 isomer rela-
ted with reduction of body fat activities, are present within a 
concentration of 80g/100g oil and a 1:1 ratio in the synthetic 
commercially available Tonalin TG 80 oil. Previous data from 
animal experimentations stated that the effective dose in hu-
mans to obtain healthy biological effects could be between 3-6 
g CLA/day. However, of the Tonalin oil no data are available on 
their absorption, distribution and elimination characteristics. 
The aim of this study was to characterize the absorption grade 
of Tonalin administered intragastrically as a single dose in rats. 

Methods: Tonalin oil was administered orally by gava-
ge (3000 mg/kg bw. corresponding to 1200 mg C18:2 cis9, 
trans11/kg bw and 1200 mg C18:2 trans10, cis12/kg bw.) to 
male Wistar rats. Serial blood samples were collected after oral 
administration. Plasma concentrations of the two active conju-
gated linoleic acid isomers were determined by GC/MS. 

Results: The active conjugated linoleic acid isomers were 
rapidly and partially absorbed. Maximum plasma concentra-
tion was about 7 µg/mL for each of the two isomers after 2h of 
oral administration. Isomer concentrations in plasma after 1 
h were about 2 µg/mL, and exceeded 1 μg/mL after 12 and 24 
hours respectively. 

Conclusions: The present study showed that after oral ad-
ministration of Tonalin oil, low concentrations of the active 
conjugated linoleic acid isomers (C18:2 cis9, trans11 and C18:2 
trans10, cis12) reached the blood circulation intact. Tonalin 
plasma disposition characteristics should be considered in 
choosing dosage regimens that maximize efficacy of Tonalin 
for use in functional food and dietary supplements. 

Key words: CLA isomers, Oral absorption, Plasma concen-
trations. 
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EVALUATION OF THE LIPID AND GLYCEMIC PRO-
FILE OF RATS WITH DIET SUPPLEMENTED WITH 
CHEESE WHEY PROTEINS AND THEIR HYDRO-
LYSATES
O. Barbosa1, A L M. Nasser1, J C. Bassan1, T M S. Bezerra2, 
M. Monti3, C M J. Miranda3, A J. Goulart1, R. Monti1 
1Faculdade de Ciências Farmacêuticas, UNESP Univ 
Estadual Paulista, Brazil 
2Instituto de Química, UNESP University Estadual 
Paulista, Brazil 
3Faculdade de Ciências Agrárias e Veterinárias, 
UNESP Univ Estadual Paulista, Brazil

Background and objectives: Cheese whey, a by-product of 
the manufacture of cheeses, has a high nutritional value and 
bioactive peptides. The objective of this work was to evaluate 
the lipid and glycemic profile of Wistar rats with diet supple-
mented with integral and hydrolyzed whey proteins.

Methods: Forty young animals were used in 4 groups: con-
trol (C), integral proteins (NH), with low degree of hydrolysis 
(LDH) and high degree of hydrolysis (HDH), treated during 43 
days with 20 g/animal/day of diet AIN 93 M. The nutritional 
supplement given to NH, LDH and HDH (110mg prot/animal/
day) was produced using the enzymes pepsin, trypsin, chy-
motrypsin and carboxipeptidade-A. To obtain the hydrolyzed 
LDH, enzymes were added together at the same reaction time, 
and to obtain HDH they were added sequentially every 10min. 
Total reaction time was 100min to LDH and 120min to HDH. 
The lipid and glycemic profile were analyzed by quantification 
of blood HDL, triglycerides, total cholesterol, and glucose. 

Results: The results showed that, after the period of supple-
mentation, HDL cholesterol increased by around 50% in group 
LDH; in the same group total cholesterol was about 29% hig-
her; in the other groups these parameters were not altered. Also 
there was no difference in the concentration of triglycerides. 
For fasting glycemia groups LHD and HDH presented lower 
concentration (18% and 20% respectively), in relation to con-
trol and NH groups. In the control group the glucose concen-
tration was the highest in relation to the supplemented groups. 

Conclusions: We conclude that the LHD hydrolyzate was 
efficient in HDL cholesterol increasing and glycemia reduc-
tion, which was also reduced by HDH hydrolyzate. There was 
no difference in triglycerides of the supplemented groups com-
pared to control. The increase in total cholesterol of LDH may 
be due to the increase in HDL cholesterol. 

Key words: whey proteins, enzymatic hydrolysis, hydro-
lysates, protein supplementation 

PO205
DEVELOPMENT OF A HIGH THROUGHPUT ASSAY 
FOR THE QUANTIFICATION OF MULTIPLE PLANT 
POLYPHENOLS IN HUMAN PLASMA
D. Mawson1, K. Jeffrey1, P. Teale1, P. Grace1 
1LGC Health Sciences, Fordham, UK

Background and objectives: Catechins represent a class 
of polyphenols found in a variety of foodstuffs including dark 
chocolate and green tea. Studies have linked lower instances 
of chronic diseases with populations whose diets are high in 
foods containing these compounds. The analysis of these com-
pounds from biological samples is complicated due to the 
number of active components, including isomers and dispa-
rate structures, poor stability, lack of commercially available 
internal standards, metabolites and relative concentrations of 
the different catechins. The objective of this experimental work 
was to develop a robust assay for the quantification of green-tea 
derived polyphenols from plasma samples which could cope 
with these issues. 

Methods: Extraction of catechins from human plasma has 
been achieved using a protein precipitation – based process. A 
deuterated internal standard was synthesised in the laboratory 
and used in combination with commercially available internal 
standards to correctly model and compensate for extraction 
losses of the eight catechins quantified. Separations of cate-
chins and monitored metabolites were achieved using a Waters 
Acquity UPLC Quattro Premier LC-MS. 

Results: The simple extraction process together with rela-
tively rapid LC-MS/MS method allows for the quantification 
of the eight catechins in high sample number studies. Additio-
nally, the rapid analysis circumvents the stability issues com-
monly associated with the analysis of this class of compounds. 
In addition to stability testing, assay performance has been 
confirmed through a comprehensive validation including sen-
sitivity, precision and accuracy, selectivity, matrix effects and 
recovery testing. In all cases, acceptance criteria of inter- / in-
tra- CVs and REs of less than 15% (20% at the LLOQ) is met. 

Conclusions: An assay has been developed which is capable 
of simultaneous quantification of green-tea derived catechins 
from plasma samples. This assay circumvents common pitfalls 
associated with the analysis of these compounds. 

Key words: Catechins, Quantification, LC-MS/MS, po-
lyphenols, green tea. 
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DEVELOPMENT OF HIGH THROUGHPUT LC-MS/
MS ASSAYS FOR NUTRITIONAL BIOMARKER 
QUANTIFICATION
D. Mawson1, K. Marrs1, P. Teale1, P. Grace1 
1LGC Health Sciences, Fordham, UK

Background and objectives: Increasingly, quantification of 
nutritional biomarkers from biological samples is being seen 
as the gold standard methodology for dietary assessment. Such 
assessments are not without issues; the samples required for 
large population studies can prove logistically challenging if 
sample extraction and analysis run times are lengthy. Additio-
nally, depending on the nature of the biomarker use of ELISA 
may not be possible, or may incur poor selectivity leading to 
misinterpretation of results. Liquid chromatography – mass 
spectrometry can address some of the issues. Here, the develo-
pment of two chromatographic 

Methods: One of the quantification of phytoestrogens and 
the other for 25-hydroxyvitamin D and steroids will be dis-
cussed. Methods LC-MS/MS: Methods have been developed 
using a Waters Acquity system coupled to a Sciex 5500 Qtrap. 
Selective MRM transitions have been found for each analyte 
and chromatographic separations developed using both Waters 
Acquity and Phenomenex Kintetex columns. 

Results: A chromatographic method suitable for the simul-
taneous quantification of nine phytoestrogens from human 
urine has been developed. The analysis of a single sample is 
achieved within a 5 minute run time with excellent column 
longevity exhibited when utilised with an in-house developed 
extraction method. A UPLC based chromatographic method 
has also been designed where 4 steroids and hydroxyvitamin 
D2 / D3 can be separated and analysed within a 4 minute run 
time. 

Conclusions: Chromatographic methods have been deve-
loped for the quantification of multiple phytoestrogens and hy-
droxyvitamin D2 and D3 together with steroids. Both methods 
are reliable, robust and would be suitable for use for high sam-
ple volume population studies. 

Key words: 25-Hydroxyvitamin D, steroids, phytoestro-
gens, LC-MS/MS 

PO207
URINARY ENTEROLACTONE AND ENTERODIOL 
CONCENTRATIONS CORRELATE WITH TOTAL FI-
BER INTAKE AND SHOWED A MODERATE TO HIGH 
REPRODUCIBILITY IN A SPANISH POPULATION
B. Moreno-Franco1, A. García-González2, A M. Monte-
ro-Bravo2, E. Iglesias-Gutiérrez2, N. Úbeda2, H. Adler-
creutz3, J L. Peñalvo4 
1Department of Medicine, Psichiatry and Dermato-
logy. University of Zaragoza, Zaragoza, Spain 
2Department of Pharmaceutical and Food Sciences, 
University CEU San Pablo, Madrid, Spain 
3Institute for Preventive Medicine, Nutrition and 
Cancer, Folkhalsan Research Center and Division 
of Clinical Chemistry, Biomedicum University of 
Helsinki, Helsinki, Finland 
4Department of Epidemiology, Atherothrombosis 
and Imaging, National Center for Cardiovascular 
Research, CNIC, Madrid, Spain

Background and objectives: Lignans (LG) are diphenolic 
compounds widely distributed in the diet as part of the die-
tary fiber (DF) complex. Once ingested, LG may be directly 
absorbed, or undergo an extensive metabolism by the gut mi-
croflora leading to the formation of the so called enterolignans 
(enterolactone and enterodiol), that can be detected in human 
biological fluids. When these metabolites were discovered, it 
was found that their urinary levels correlated with DF intake, 
and could play an important role in the prevention of certain 
diseases like cancer. The aim of this study was to examine the 
validity of using urinary enterolactone and enterodiol concen-
trations as biomarkers of DF intake and to assess their short-
term reproducibility in a ninety-nine spanish population. 

Methods: To study LG exposure and its relation with repor-
ted dietary intake, dietary habits were assessed by means of a 
FFQ previously validated in Spain, capturing long-term intake 
during 3 months preceding inclusion into the study and by 
3-day registry, capturing immediate intake. Participants provi-
ded a first morning sample after overnight fasting, 2 times on 
a 3-month interval from the study starting point. Urinary en-
terolactone and enterodiol were measured by HPLC-coularray 
detection. 

Results: Urinary enterolactone and enterodiol concentra-
tions correlated with DF intake in both first (r=0.22; P<0.05) 
and second (r=0.36; P<0.01) visit after adjusting for age, BMI 
and energy intake. The intra-class correlation coefficient was 
0.79 (95% CI: 0.69-0.86) for total DF intake and 0.64 (95% CI: 
0.45-0.76) for enterolactone and enterodiol showing a modera-
te to high reproducibility. 

Conclusions: These results indicate that LG metabolites 
may be used as DF intake biomarkers and could be used to 
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assess DF intake in epidemiological studies in free living po-
pulations. 

Key words: Lignans; Enterolactone; Enterodiol; Dietary fi-
ber 
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INDIVIDUAL AND FAMILIAL DIETARY PREDIC-
TORS OF OBESITY AMONG HISPANIC CHILDREN 
FROM AN URBAN COMMUNITY IN THE US
M. Santiago1, Y. Cui2, A. Adams3, A. Carrel4, D. Allen4, A. 
Delgado5, M. Gonzalez6, D. Schoeller1, T. LaRowe3 
1Nutritional Sciences, University of Wisconsin-Madi-
son, Madison, WI, USA 
2National Center for Smart Growth Research and 
Education, University of Maryland, College Park, 
MD, USA 
3Family Medicine, University of Wisconsin-Madison, 
Madison, WI, USA 
4Pediatrics, University of Wisconsin-Madison, Madi-
son, WI, USA 
5Institute for Health Promotion and Disease Preven-
tion Research (IPR), University of Southern Califor-
nia, Alhambra, CA, USA 
6Department of Veteran Affairs Rehabilitation 
Outcomes Research Center (RORC), Gainesville, FL, 
USA

Background and objectives: Although not without contro-
versy, a growing body of evidence suggests that a high intake 
of added sugars, especially those in sugar-sweetened beverages 
(SSB), have contributed to the pediatric obesity epidemic. We 
examined the diet of Hispanic children in relation to body mass 
index (BMI) and determined the relationships between home 
food environment and familial dietary habits with children’s 
intake of added sugars and SSB. 

Methods: A food frequency questionnaire was administe-
red to 187 children (aged 10 to 14 years) and height and weight 
were measured. Parents self-reported on home food envi-
ronment, familial dietary habits, and their height and weight 
through questionnaires. 

Results: The prevalence of childhood overweight and obe-
sity were 24.7% and 28.1%, respectively. Reported intake of 
total sugars and SSB were identified as significant correlates 
of childhood overweight and obesity (r = 0.24, 0.17; P <0.05). 
Home availability of SSB, parental intake of SSB, and children’s 
time spent watching television (TV) were associated with hig-
her intake of added sugars (r = 0.35, 0.30, 0.26; P <0.05) and 
SSB (r = 0.28, 0.26, 0.24; P <0.05). The presence of a TV in 
the children’s bedroom was positively associated with children’s 

BMI (r = 0.17; P =0.02), and surprisingly family meals were in-
versely associated with children’s BMI (r = -0.17; P =0.04) and 
intake of added sugars (r = -0.26; P =0.05). 

Conclusions: Our results suggest that SSB intake in Hispa-
nic children is associated with BMI status and that home food 
availability and familial dietary habits play a role in children’s 
intake of added sugars and SSB. Interventions that target the-
se modifiable risk factors and that have a parental component 
could have a positive effect on the risk for obesity and diabetes 
in this community. 

Key words:	 Obesity, sugar-sweetened beverages, home 
food environment, Hispanic children 

PO209
COLOUR OPTIMIZATION OF AN INULIN RICH IN-
GREDIENT FROM ARTICHOKE (CYNARA SCOLY-
MUS, L.) BY-PRODUCTS
D. Ruiz-Cano1, M J. Frutos2, J A. Hernandez-Herrero2, 
M I. Alegría3, J A. López-Giménez1, F. Pérez-Llamas1, S. 
Zamora1 
1University of Murcia, Murcia, Spain 
2Miguel Hernández University, Eche, Alicante, Spain 
3Mediterranean Salad Company, S. Coop. The Raal, 
Murcia, Spain

Background and objectives: There is an increasing re-
search trend in the use of fructooligosaccharides as prebiotic 
for food nutritional improvement. Artichoke flour (AF) has a 
high potential as a functional ingredient becoming a source of 
inulin and its colour is important in different food formula-
tions. The objective of the research is the optimization of AF 
colour through the chlorophyll extraction minimizing the use 
of ethanol. 

Methods: The chlorophyll of the AF obtained from indus-
try by-products (mainly bracts and stems) was extracted with 
different proportions (% w/v) of flour / ethanol (20%, 10%, 
7%, 5%, 4% y 3%) for the optimization of the amount of sol-
vent used on the extraction process. After the extraction, the 
CIEL*a*b* colour coordinates were measured with a Minolta 
CR-300 colorimeter (Minolta Camera Co. Osaka, Japan). The 
colour parameters Chroma (C*) and Hue angle (h) were also 
calculated. 

Results: L* was significantly higher in the samples with 4% 
and 3%. The value of the red – green (a*) coordinate showed 
lower values in the control and 20% samples, indicating a gree-
ner colour, and therefore a lower chlorophyll extraction, res-
pect to those with higher solvent proportions. From the 10% 
any differences were observed with increasing solvent amount. 
The yellow-blue (b*) value shows yellowish samples from the 
10%, without significant increases from this proportion. The 
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C* was lower in the control and 20% samples. The result found 
for hue angle in control samples was significatively higher res-
pect to the samples after extraction. 

Conclusions: The optimum colour was obtained from the 
10%. Higher ethanol amounts are not needed for obtaining 
the extracted AF, with the adequate colour for being used as a 
functional ingredient. 

Key words: Colour, fructooligosaccharides, artichoke, by-
products. 

PO210
SERUM N-6 AND N-3 POLYUNSATURATED FATTY 
ACIDS AS BIOMARKERS OF DIETARY INTAKE IN 
EARLY PREGNANCY ACCORDING TO BODY MASS 
INDEX
J. Lepsch1, J. Vaz1, M. Schlussel1, G. Kac1 
1Nutritional Epidemiology Observatory, Federal 
University of Rio de Janeiro, Brazil

Background and objectives: Few studies have evaluated 
dietary report of essential fatty acids in pregnancy against bio-
markers. However, overweight subjects may underreport their 
intake. Thus, we investigated whether serum essential fatty acid 
composition in early pregnancy may be used as biomarker of 
corresponding dietary intake and if correlations are affected by 
body mass index (BMI; kg/m²). 

Methods: This study was nested within a prospective cohort 
in Rio de Janeiro/Brazil. The present sample was comprised of 
252 women, aged 20-40 years, between 6th and the 13th weeks’ 
gestation. Dietary intake was assessed using a validated food 
frequency questionnaire (FFQ). Fatty acid compositions were 
determined in fasting serum samples, utilizing a high-through-
put robotic direct methylation coupled with fast gas-liquid 
chromatography. Spearman correlation (rs) was used to assess 
the relationship between fatty acid intake and corresponding 
serum composition. Women were classified according to pre-
pregnancy BMI as under/normal weight (BMI<25; n=141) or 
overweight (BMI≥25; n=111). 

Results: In the total sample, dietary report was signifi-
cantly correlated with serum composition of total polyun-
saturated fatty acids (PUFA; rs=0.23, p<0.001), linoleic acid 
(LA, 18:2n-6; rs=0.27, p<0.001), eicosapentaenoic acid (EPA, 
20:5n-3; rs=0.27, p<0.001) and docosahexaenoic acid (DHA, 
22:6n-3; rs=0.20, p<0.001). When analyses were stratified by 
BMI, significant correlations between diet and serum com-
position among under/normal weight women were observed 
for total PUFA (rs=0.35, p<0.001), LA (rs=0.35, p<0.001), 
EPA (rs=0.32, p<0.001), DHA (rs=0.17, p=0.038). In contrast, 
among overweight women significant correlations were ob-
served only for linolenic acid (18:3n-3; rs=0.22, p=0.018) and 

DHA (rs=0.23, p=0.016). The reported means of fatty acids in 
FFQ were not significantly different between pre-pregnancy 
BMI groups. 

Conclusions: Serum fatty acid composition in early preg-
nancy may be used as biomarker of dietary intake of essential 
fatty acids. However, caution should be taken when analyzing 
the dietary report of overweight pregnant women. 

Key words: Biomarkers; Fatty Acids; Diet 

PO211
APPLICATION OF DIET QUALITY INDEX REVIEWED 
BEFORE AND AFTER NUTRITIONAL GUIDANCE
S J. Papini1, M C. Oliveira2, I. Calahani2, M B. Malta3, A N. 
Previdelli4, J E. Corrente5 
1Departamento de Enfermagem, Faculdade de 
Medicina de Botucatu UNESP, Botucatu, São Paulo, 
Brasil 
2Curso de Nutrição, Instituto de Biociências de Bo-
tucatu UNESP, Botucatu, São Paulo, Brasil 
3Departamento de Saúde Pública, Faculdade de 
Medicina de Botucatu UNESP, Botucatu, São Paulo, 
Brasil 
4Deprtamento de Nutrição, Faculdade de Saúde 
Pública USP, São Paulo, São Paulo, Brasil 
5Departamento de Bioestatística, Instituto de Bio-
ciências de Botucatu UNESP, Botucatu, São Paulo, 
Brasil

Background and objectives: Due to early diagnosis of 
chronic diseases and the recognition of food over its develop-
ment and progression, the aim of this study was to evaluate the 
effect of individual nutritional counseling on changes in food 
practices in patients attended in ambulatory. 

Methods:Two 24-hour recalls were applied before and af-
ter the orientation to calculate the Revised Diet Quality Index 
(RDQI). The RDQI is an instrument for evaluating the overall 
diet quality, and may be associated with gradients of risk for 
chronic diseases related to diet. 

Results: Thirty patients were evaluated and submitted to in-
dividual nutritional guidance in an auxiliary unit of Medicine 
Faculty, UNESP, Botucatu, São Paulo, Brazil. The average score 
of RDQI before the intervention was 61.9 points, ranging from 
34.7 to 82.6 points of a maximum 100 points total and, after 
nutritional guidance was for 70.2, ranging from 40.8 to 85.24 
points (p=0,02). The consumption of dairy products, whole 
grains, fruits and vegetables were reported more frequently in 
the second query, as well as the lower consumption of solid fat, 
trans, alcohol, sugar and salt. The consumption of meats, eggs 
and vegetables remained the same in both interviews. Lower 
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scores, from 30 to 50 points, were obtained by three patients in 
the first interview and just one in the second. Scores considered 
high, from 61 to 90 points were obtained by 13 patients in the 
first query and by 22 in the second. 

Conclusions: Thus, it was observed that 76.7% of the pa-
tients reached higher RDQI in the second query, demonstra-
ting that the nutritional guidelines were followed by these indi-
viduals, thus improving the quality of the diet index. 

Key words: diet quality index reviewed, overall diet quality, 
nutritional guidance, chronic diseases, nutrition. 

PO212
RELATIONSHIP BETWEEN UNCOUPLING PRO-
TEIN-2 ALA55VAL GENE POLYMORPHISM AND 
INDICATORS OF METABOLIC SYNDROME IN 
MEXICAN SCHOOL CHILDREN.
G. López1, M. Galván1, A. Estrada1 
1Laboratorio de Nutrición Molecular, Universidad 
Autónoma del Estado de Hidalgo, Pachuca Hidalgo, 
México

Background and objectives: Obesity is associated with me-
tabolic syndrome (MS) however MS is seen among eutrophic 
children. Identify genotypes associated with metabolic syndro-
me indicators in children of state of Hidalgo. 

Methods: In a random sample of 750 school children of pu-
blic, private and indigenous centers we measured weight and 
height using standardized techniques, it was considered that 
a child had metabolic syndrome indicators (ISM) when the 
children in fasting had any of the following criteria: triglyce-
rides >150mg/dL, HDL cholesterol <40mg/dL, fasting glucose 
>110mg/dl, systolic and diastolic blood pressure >90th percen-
tile for age and sex, and waist circumference ≥90th percentile 
for age and sex. To identify the variant rs660339 (Ala55Val) in 
UCP2 gen we used TaqMan® PCR GeneAmp® 9700. 

Results: The proportion of children with ≥2 ISM was of 
67.7% in Ob children, 20.7% in SP children and 7.9% with NP 
children. NP children who had ≥2 ISM showed higher fre-
quencies of GG genotype (11.7%) and less than AA (2.9%) (p 
= 0.03), this trends were observed too in children with SP but 
not in the Ob children. 

Conclusions: The GG genotype of rs660339 polymorphism 
in the UCP2 gene is more frequently in children with normal 
weight that had ISM. This can serve as an early indicator of risk 
to predict the development of metabolic syndrome in the age 
adult. 

Key words: UCP2 polymorphism, Metabolic syndrome, 
School children 

PO213
EFFECT OF DIFFERENT RESTRICTION LEVELS ON 
FOOD INTAKE AND BODY WEIGHT IN ALBINO 
RATS.
R. Mancilla-González1, A. López-Espinoza1, A. Martí-
nez1, C. Llanes-Canedo1, A. Espinoza1 
1Behavioral Feeding and Nutrition Research Center, 
CUSur, University of Guadalajara, México

Background and objectives: Experimental evidence shows 
that when an organism is exposed to food restriction shows 
changes in food and water intake and body weight. Restriction 
of food has been associated with eating disorders such as obe-
sity, nervous anorexia and bulimia. However, the role of level 
of restriction over such changes is not yet clear. Objectives. In 
order to analyze this relation, an experiment was performed 
in which the effects of different percentages of restriction over 
food intake and body weight in albino rats were evaluated. 

Methods: Thirty two experimentally naive Wistar albino 
rats of three months of age at the beginning of the experiment 
were used, they were separated in four different groups, three 
experimental and a control. The experiment consisted of nine 
phases of five days each. Phases 1,3,5,7 and 9 were ad libitum as 
long that phases 2, 4, 6 and 8 were restriction periods. The first 
group was exposed to a food restriction of 25 %, the second to a 
50% and the third was restricted to a 75% compared to average 
consumption on base line period. Food intake and body weight 
were recorded every day. 

Results: Results showed that group with a 75% restriction 
had a food intake higher when compared to the 50 and 25% 
restriction groups. Loss body weight was proportional to res-
triction level, as long that in phases with food ad libitum sub-
jects showed a weight recovery over levels registered in base 
line. 

Conclusions: Data collected demonstrated existence of a 
relation between food restriction level and changes on food in-
take and body weight. 

Key words: restriction level, food intake, body weight, rats 
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PO214
FOOD SELECTION IN RECREATIONAL FACILITIES: 
DO PARENTS AND CHILDREN MAKE HEALTHY 
CHOICES?
D L. Olstad1,2, K D. Raine2, L J. McCargar1, L A. Goo-
newardene1,3 
1Department of Agricultural, Food and Nutritional 
Science, University of Alberta, Edmonton, Alberta, 
Canada 
2Centre for Health Promotion Studies, University of 
Alberta, Edmonton, Alberta, Canada 
3Alberta Agriculture and Rural Development, Go-
vernment of Alberta, Edmonton, Alberta, Canada

Background and objectives: Concern over childhood obe-
sity has prompted debate regarding whether children’s food 
choices should be constrained, particularly in settings such 
as recreational facilities where children are mainly, but not 
exclusively present. This study assessed the food purchasing 
behaviors of adults and children at a recreational swimming 
pool and examined whether food selection could be improved 
through three interventions. 

Methods: A baseline phase was followed by three successive 
and additive interventions that promoted sales of healthy foods 
through descriptive menu labels, free samples, and 30% price 
reductions. Researchers observed patrons and their food pur-
chases in an unobtrusive manner for 5h/d for 17d during the 
40d study period. A chi-square analysis was performed with 
the rating of menu items (healthy/unhealthy) as the dependent 
variable. 

Results: Overall, 41% of items sold (n=2650) were healthy, 
mirroring their availability (46%). The proportion of healthy 
items sold differed according to who was present during the 
purchase (p<0.01). When only adults were present, 44% of 
items purchased were healthy, whereas when both adults and 
children, or only children were present healthy items represen-
ted 39% and 37% of items purchased, respectively. The popula-
tion of adults consisted primarily of parents. The first, second 
and third interventions increased selection of healthier items 
by 16%, 29% and 37%, respectively, across all groups (p=0.03). 

Conclusions: The proportion of healthy items purchased 
was highest when adults/parents purchased items alone. Food 
selection improved during the interventions, although the ma-
jority of purchases remained unhealthy across all groups. Pa-
rents and children may not always consider the health impli-
cations of dietary choices made for themselves and for others. 
Policy makers should consider limiting the availability of un-
healthy foods in a variety of settings where children are present. 

Key words: childhood obesity, food availability, healthy 
foods, policy, recreational facility 

PO215
PARTICIPATION IN AN INTEGRATED HOMES-
TEAD FOOD PRODUCTION AND NUTRITION AND 
HEALTH-RELATED EDUCATION PROGRAM IN-
CREASED CHILDREN’S HEMOGLOBIN LEVELS IN 
BURKINA FASO
D K. Olney1, A. Pedehombga2, M. Ruel1, A. Dillon3 
1International Food Policy Research Institute, Wash-
ington, DC, USA 
2Helen Keller International, Ouagadougou, Burkina 
Faso 
3Michigan State University, East Lansing, Michigan, 
USA

Background and objectives: Anemia is nearly universal 
among young children in Burkina Faso and is likely caused by 
multiple factors including suboptimal infant and young child 
feeding (IYCF) and care practices, illness, and limited access to 
nutrient-rich foods and health care. 

Methods: We conducted a cluster randomized control 
trial, of Burkinabe children aged 3-12 months. Forty-five vi-
llages were randomly assigned to a control group or one of 
two treatment groups. Both treatment groups participated in 
a two-year program that included homestead food production 
(HFP) to increase production of nutrient-rich foods and a be-
havior change communication (BCC) intervention to improve 
knowledge and adoption of optimal IYCF and care practices 
delivered by older women leaders or village health committee 
members (HC villages). 

Results: After two years of program implementation, chil-
dren in HC villages had a greater increase in mean hemoglobin 
concentration of 0.46 g/dL (double difference estimates; 95% 
CI -0.07 – 1.0, p=0.089), compared to those in control villages. 
This difference was greater and statistically significant among 
younger children (3-5.9 months of age at baseline)in HC vi-
llages relative to those in control villages (difference = 0.73 g/
dL (95% CI 0.12 – 1.33, p=0.02)). Supporting this finding, we 
also found greater gains in women’s home production of foods 
in the lean agricultural season and knowledge of key IYCF and 
care practices among women in HC compared to control vi-
llages. 

Conclusions: Participation in a program that increases 
home production of nutrient-rich foods and provides nutrition 
and health related education through a well-developed BCC 
strategy can improve children’s hemoglobin concentrations 
by increasing access to nutrient-rich foods and enhancing 
knowledge related to optimal IYCF and care practices. This 
is the first cluster-randomized control trial of a HFP program 
that has demonstrated a significant positive effect on increasing 
children’s hemoglobin concentrations. 

Key words: children, hemoglobin, Burkina Faso 
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PO216
EMERGING DISEASE BURDEN TRANSITION IN DE-
VELOPING COUNTRIES: THE CASE OF BANGLA-
DESH
M. Kothari1, S. Poedjastoeti2, T. Croft2, D. Garrett1, P. 
Ametepi3 
1Demographic Health Survey, PATH, Washington 
DC, USA 
2Demographic Health Survey, ICF International, 
Beltsville MD, USA  
3Demographic Health Survey, JHU, Beltsville MD, 
USA

Background and objectives: Evidence is growing that risk 
factors for disease burden are shifting globally from commu-
nicable diseases to non-communicable diseases (NCDs)(Lim, 
S. Stephen, 2012). This shift is also taking place in Bangladesh. 
Blood pressure (BP) and Fasting Blood Glucose (FBG) values 
were collected from women and men age 35+ in the 2011 Ban-
gladesh Demographic and Health Survey (BDHS). The current 
study investigates the prevalence and determinants of BP/FBG 
in this population. 

Methods: The 2011 BDHS is a nationally-representative 
sample of 18,000 households. BP and FBG values, hemoglobin, 
and height/weight measurements were obtained from 4,311 
women and 4,524 men age 35 + in one third of the selected 
households. Bivariate tables were run to analyze the prelimi-
nary results, which were weighted to represent a national esti-
mate. Logistic regression models will be applied to the data to 
identify the determinants of BP and FBG. The potential varia-
bles identified to be included in the model are age, urban-rural 
residence, region, education, household wealth, and BMI. 

Results: The preliminary results indicate that 32% of wo-
men and 19% of men age 35+ have higher-than-normal blood 
pressure or are taking medication to lower the BP. Further, 45 
% of women and 57% of men were not aware of the condi-
tion. Eleven percent of women and men age 35 + are diabetic 
or are taking medication for diabetes. More than half of these 
men and women were not aware of their condition. We expect 
to measure the likelihood of propensity towards hypertension 
and diabetes based on BMI. 

Conclusions: NCDs in Bangladesh could be on a rise, but 
the awareness about it is low. Knowledge about the prevalen-
ce of hypertension and diabetes, as well as information about 
the their intermediate risk factors are important for the disease 
prevention and control. 

Key words: Bangladesh, BP, Blood glucose, BMI, DHS 

PO217
EXCESS DIETARY ENERGY INTAKE AND ESTRO-
GEN-DEPRIVATION MODULATE ADIPOSITY-RE-
LATED PROINFLAMMATORY EVENTS AND MUS-
CLE LOSS.
J. Kim1, Y H. Lee1, M K. Sung1 
1Sookmyung Women’s University, Seoul, South Korea
Background and objectives: Postmenopausal weight gain 

is a known risk factor for breast cancer while postmenopausal 
women experience lower fat to lean tissue ratio. The objective 
of this study was to investigate the effects of excess fat accumu-
lation and/or estrogen deprivation on adiposity related proin-
flammatory events and muscle tissue loss. 

Methods: C57BL/6J female mice ovariectomized (OVX) 
or sham-operated (SHAM) at 5 wk age were fed with normal 
diet (ND, 15% fat as calorie) or high fat diet (HD, 45% fat as 
calorie) for 12 wk. Blood and tissue inflammatory molecules 
were measured to determine the effects of OVX and dietary 
fat content on inflammatory events. C2C12 skeletal myotubes 
were also used to examine the effects of 17¥â-estradiol, insulin, 
and leptin on muscle degradation. 

Results: Body and adipose tissue weight were significantly 
higher in OVX mice compared to SHAM mice. HD signifi-
cantly increased the level of circulating insulin while adiponec-
tin level was decreased. OVX animals exhibited significantly 
higher blood level of leptin. There was no significant difference 
in the expression of PPAR-¥á and SREBP1c mRNA in the liver. 
However, the expression of muscle Akt, phosphorylated Akt, 
and FoxO1 was higher in OVX+HD mice indicating possible 
muscle protein degradation. Adipose tissue leptin, IL-6, and 
TNFα mRNA expression were increased in OVX+HD mice. 
Skeletal myotubes study indicated that lower level of 17¥â-es-
tradiol increased the expression of MuRF1 and FoxO1 while 
mTOR expression was decreased. Leptin and insulin treatment 
increased the expression of MuRF1. Interaction between estro-
gen and insulin/leptin was observed for FoxO1. 

Conclusions: These results suggest that both estrogen defi-
ciency and excess fat intake regulate systemic inflammation by 
modulating the production of major adipokines in metabolic 
tissues including adipose tissue, liver and muscle. 

Key words: ovariectomy, adipose tissue, estrogen
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PO218
ABSORPTION AND GASTROINTESTINAL OXIDA-
TIVE INJURY IN KM MALE RATS FED OXIDIZED 
CASIN
S. Y1,2, L. Z2, L. G1,2, W. L2 
1The State Key Laboratory of Food Science and 
Technology, Jiang Nan University, Wuxi, China 
2Institute of Food Nutrition and Functional Factor, 
School of Food Science and Technology, JiangNan 
University, Wuxi, China

Background and objectives: Protein oxidation is one of the 
important causes of many degenerative diseases. Protein oxi-
dation in food process is of frequent occurence. However, the 
health impacts of oxidized products of food proteins in vivo 
have been unexplored. The aim of this study was to determine 
whether oxidized casein products can enter blood circulation, 
and to evaluate oxidative effects on the digestive organs of rats. 

Methods: Westar male rats were administered orally with 
origin casein (control£¬C) and casein oxidized by H2O2 
(0.4mmol/g prot) combined with Cu (H2O2-Cu) and HClO 
(0.4mmol/g prot).The chyme of intestine, blood of portal and 
peripheral vascular were taken for determination after 0.5, 1.0, 
1.5, 2 hr. 

Results: Advanced oxidation protein products (AOPPs), 
dityrosine (Dtyr) and carbonyls were significantly (p<0.05) in-
creased in rats administered with oxidized casein, while thiol 
content decreased. Reactive oxygen species (ROS) levels in 
blood were also higher than in controls 0.5~2 h after perfusion, 
levels of AOPPs, Dtyr, carbonyl, and thiol in blood exhibited 
strong correlations with those in casein samples. Furthermore, 
analysis of chyme£¬plasma of portal and peripheral vascular 
via HPLC-MS demonstrated the absorption of oxidized-casein 
products including Dtyr and peptide carbonyls. ROS, malon-
yladehyde and protein carbonyls in blood, liver, duodenum 
and jejunum were significantly (p<0.05) elevated. Total anti-
oxidants and activities of superoxide dismutase, catalase and 
glutathione peroxidase were decreased. 

Conclusions: Oxidized casein products could be absorbed 
and possibility causing oxidative damage to digestive organs in 
rats. 

Key words: Oxidized-casein; HPLC-MS; digestive organs; 
oxidative damage 
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THE CONTRIBUTION OF BREASTFEEDING TO 
ACHIEVING MILLENNIUM DEVELOPMENT GOAL 
FOUR IN THE ASIA PACIFIC REGION
M. Lee1, C. Binns2, M. Inoue2 
1School of Health Professions, Murdoch University, 
Perth, Western Australia, Australia 
2School of Public Health, Curtin University, Perth, 
Western Australia, Australia

Background and objectives: Millennium Development 
Goal4 includes the target to reduce the under-five mortality by 
two thirds between 1990 and 2015. Despite population growth, 
the number of under-five deaths worldwide fell from more 
than 12 million in 1990 to 7.6 million in 2010. Within the Asia 
Pacific Region there are still 10 countries ( of 48) with infant 
mortality rates above 50 deaths/1000 births and the region ac-
counts for about 40% of all infant and child deaths globally. The 
proportion of deaths in the neonatal period is increasing and 
is now 54% in the Western Pacific Region. Neonatal deaths are 
falling at a slower rate (1.7%) than is required to achieve the 
target (4.4%) and it is estimated that 25% of these deaths are 
preventable by following recommended infant feeding proce-
dures, including early breastfeeding and use of inappropriate 
prelacteal feeds. The objective is to document early breastfee-
ding rates and use of prelacteal feeds in the region. 

Methods: Cohort studies of breastfeeding were undertaken 
using the same questionnaires and 

Methods in the Asia Pacific Region in China (three loca-
tions), Vietnam, Japan, Nepal, Malaysia, the Maldives, Japan, 
Australia and Papua New Guinea. The sample sizes ranged 
from 281 to 1612. 

Results: In many countries there was a delay in the time 
until the baby received its first breastfeed. In China the high 
rate of caesarean sections (77% in our Hangzhou study), leads 
to a delay in the first feed beyond the one hour recommended 
by WHO. In Sichuan 93% of infants received a first feed other 
than breastmilk, whereas in Sabah the rate was 4.4%. 

Conclusions: There are many preventable neonatal deaths 
in the region. Early breastfeeding and not giving prelacteal 
feeds has the potential to reduce these deaths by as much as 
20%. 

Key words: Millennium Development, Asia Pacific, Infant 
mortality, breastfeeding 
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PO221
MICROSTRUCTURAL ANALYSIS OF BINGE EATING
A. López-Espinoza1, A. Martínez1, V. Aguilera1, A. Espi-
noza1, P. Zepeda1, F. Santoyo1 
1Behavioral Feeding and Nutrition Research Center, 
CUSur, University of Guadalajara, México

Background and objectives: The use of the microstructural 
analysis has traditionally been limited to evaluated effects of 
drugs on feeding behavior, this peculiarity to limited charac-
terization of multiple food phenomena. A phenomenon that 
requires an appropriate characterization by its relationship to 
feeding pathologies development is binge eating. Experimental 
models based on deprivation, stress, cycles of dieting and ove-
reating, among others have been used for their study, however, 
description of its microstructural behavior not yet reported. 
Objective of this study was to describe microstructural charac-
teristics of binge eating using a food deprivation model in rats. 

Methods: Seven male albino rats 5-month-old at the be-
ginning of the experiment lived in the microstructural feeding 
analysis system enclosures continuously. Were exposed to fif-
teen days of free access to water and food (base line), followed 
by 3 days of food deprivation. On the next fifty days, water and 
food again were freely available. Cycle deprivation-refeeding 
was repeated five times. 

Results: Data collected demonstrated that all subjects pre-
sented binge eating episodes after deprivation period. Meal mi-
crostructural showed differences between base line and refee-
ding periods. During refeeding periods, number of meals, meal 
size (g), meal time (s), feed rate (g/s) and returns increased, on 
the other hand Interval between meals (s) decreased in compa-
rison with data collected in base line. 

Conclusions: These results provide a characterization of 
binge eating. 

Key words: Microestructural analysis, binge eating, depri-
vation, rats 

PO222
THE MINOR ALLELE OF THE FADS1 GENE POLY-
MORPHISM IS ASSOCIATED WITH LOWER EICO-
SAPENTAENOIC ACID IN BREAST MILK OF CHINE-
SE WOMEN
L. Xie1, G. Liu2, Z. Gan2, J. Yang1, J. Deng1, C. He1 
1Department of Nutrition and Food Hygiene, Jilin 
University,China 
2Experimental Center of Prevention, Jilin University, 
China

Background and objectives: The enzyme encoded by fatty 
acid desaturase gene 1 (FADS1) is the rate ¨Climiting enzyme 

in the synthesis of long chain polyunsaturated acids (PUFAs). 
During the early neonatal period, rapid synthesis of brain tis-
sue, with cellular differentiation and active synaptogenesis, 
has a special need for docosahexaenoic (DHA, 22:6n-3), eico-
sapentaenoic (EPA, 20:5n-3) and arachidonic (ARA, 20:4n-6) 
acids. Minor alleles of FADS1 gene polymorphisms are associa-
ted with lower ARA and EPA of breast milk in Caucasian wo-
men. We aimed to determine if SNP rs174556 (C major allele; 
T minor allele) in FADS1 is associated with differences in n-6 
and n-3 fatty acids in breast milk of Chinese lactating women. 

Methods: The subjects were 92 healthy Chinese lactating 
women from Changchun. Fatty acid intakes were estimated by 
24 hour diet recall, and breast milk samples were collected in 
the postpartum 20+3 day. Fatty acid composition of breast milk 
was detected with gas chromatography. Rs174556 in FADS1 
of lactating women was genotyped using PCR ¨CRestriction 
Fragment length Polymorphism method. 

Results: 92 Women had mean (±SD) concentrations of 
ARA (0.277±0.181 mg/ml), DHA (0.184±0.129 mg/ml), and 
Median (±Q) concentration of EPA (0.034±0.025 mg/ml) in 
breast milk. The dietary intakes of PUFAs didn¡¯t differ among 
the women grouped by the polymorphism rs174556. The con-
tent of EPA in breast milk was the lowest in minor allele homo-
zygotes of rs174556 TT (P=0.047). The content of other PUFAs 
in breast milk didn´t have significant differences among the 
women grouped by rs174556. 

Conclusions: The minor allele TT homozygotes of the 
FADS1 gene polymorphism rs174556 are associated with lower 
EPA status of breast milk in Chinese lactating women. Suppor-
ted by NSFC (81102115). 

Key words: FADS1, PUFA, Breast milk, Gene polymor-
phism 

PO223
COMPARISON OF FERMENTATION LEVELS IN 
LARGE INTESTINE OF RATS FED DIFFERENT CAR-
BOHYDRATE-SOURCE DIETS BY ANALYZING FE-
CES USING LC/MS
M. Hagio1, M. Matsumoto2, A. Shinoki1, A. Yokota1, S. 
Ishizuka1 
1Research Faculty of Agriculture, Hokkaido Univer-
sity, Japan 
2Department of Physical Education, Nihon Universi-
ty, Japan

Background and objectives: To acquire exact condition 
of fermentation in large intestine, timing of taking intestinal 
contents is very important. However, it´s difficult to investigate 
real-time degree of fermentation. The aim of this study is to 
establish the easy-to-use and rapid method of monitoring fer-
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mentation by analyzing feces in rat using LC-MS, and compare 
fermentation pattern in rats fed different carbohydrate-source 
diets. 

Methods: Wistar/ST rats (11-week-old) were divided into 3 
dietary groups which were made from different source of car-
bohydrate (cornstarch, dextrin and sucrose). After acclimatiza-
tion of three days, the training of 2 hour-feeding was started. At 
the fourth day of feeding restriction, feces were collected at 0, 3, 
6, 9, 12 and 24 hours after 2 hour-feeding. Then, the concentra-
tions of short chain fatty acids (SCFAs) which were composed 
of acetate, propionate and butyrate were measured by LC/MS. 

Results: The total concentrations of three SCFAs in feces 
reached a peak at 6 hours after feeding in dextrin group and at 
12 hours in sucrose group. However, in cornstarch group, the 
concentrations continued to rise until 24 hours after feeding. 
When SCFA concentrations were compared among contents of 
cecum, proximal colon, distal colon and rectum, SCFAs balan-
ce was almost same. 

Conclusions: These results showed that difference of car-
bohydrate source changed a peak of fermentation. Although 
these results from analyzing feces may not reflect on real-time 
fermentation in large intestine, analyzing feces is easily-hand-
led and capable of monitoring SCFAs balance. This method is 
thought to be useful for investigating the continuous change of 
fermentation in various conditions. 

Key words: LC/MS, rat, fermentation, carbohydrate, short 
chain fatty acid 

PO224
FLOW INJECTION ASSAY FOR MEASURING LYSI-
NE-SPECIFIC DEMETHYLASE-1 (LSD1) ACTIVITY 
BY TIME-OF-FLIGHT MASS SPECTROMETRY
Y. Shidoji1, C. Sakane1, H. Ohta2 
1Molecular and Cellular Biology, Graduate School 
of Human Health Science, University of Nagasaki, 
Nagayo, Nagasaki, Japan 
2University of Nagasaki, Sasebo, Nagasaki, Japan

Background and objectives: Lysine-specific demethylase 1 
(LSD1), a histone-modifying enzyme, is upregulated in many 
cancers, especially in neuroblastoma, breast cancer and hepa-
toma. We set out to establish a simple method to measure LSD1 
activity using a synthetic N-terminal 21-mer peptide of histone 
H3, which is dimethylated at Lys-4 (H3K4me2). 

Methods: After the enzyme reaction, a substrate of either 
H3K4me2 or H3K4me1 and two demethylated products, H3K-
4me1 and H3K4me0, were quantitatively determined by flow 
injection time-of-flight mass spectrometry (FI-TOF/MS). 

Results: By using recombinant human LSD1, a nonlinear 
fitting simulation of the data obtained by FI-TOF/MS produ-

ced typical consecutive-reaction kinetics. Apparent Km and 
kcat values of hLSD1 for the first demethylation reaction were 
found to be in the range of previously reported values. Tran-
ylcypromine was shown to inhibit LSD1 activity with an IC50 
of 2.3 µM for the first demethylation reaction in the presen-
ce of 20 µM H3K4me2. FI-TOF/MS newly provided apparent 
Km and Kcat values of hLSD1 for the second demethylation 
reaction, indicating more efficient demethylation reaction than 
the first reaction. Without using the recombinant enzyme, this 
FI-TOF/MS method was applied to detect endogenous LSD1 
activity in a crude nuclei fraction of human neuroblastoma-
derived SH-SY5Y cells. 

Conclusions: A simple FI-TOF/MS assay is presented to 
efficiently and easily measure LSD1 enzyme activity. It is useful 
to measure the endogenous LSD1 activity in cultured cells.

Key words: H3K4me3, LSD1, TOF/MS, neuroblastoma, 
consecutive-reaction 

PO225
TIME TRENDS IN DIET AND NUTRITIONAL STATUS 
OF RURAL AND TRIBAL POPULATION IN INDIA: A 
LONGITUDINAL NATIONAL NUTRITION NNMB 
SURVEYS
A. Laxmaiah1, N. Arlappa1, I I. Mesharam1, N. Balakrish-
na1, K. Mallikharjuna Rao1, C. Galreddy1, S. Kumar1, M. 
Ravindranath1 
1National Institute of Nutrition, ICMR, India

Background and objectives: Undernutrition is one of the 
major public health problems in India, affecting mostly chil-
dren, adolescents and reproductive age women. It may result 
by multiple overlapping and interacting factors, which are in 
dynamic in nature. For the purpose, National Nutrition Moni-
toring Bureau was established by the ICMR in 1972, to monitor 
diet and nutritional status of population groups in India. 

Methods: The study was a community based longitudinal 
and adopted multistage sampling. The repeat surveys were ca-
rried out in 1979, 1990, 1997 (N 60,601) and 2012 (N 86,754) 
among rural population and similar surveys were carried out 
in 1987 (N 41,576), 1999 (N 90,885) and 2009 (N 1,15,113) 
among tribal population from 1200 selected villages in 8-10 
major states in India to assess nutrition time trends. 

Results: Despite no change in food and nutrient intakes over 
a period of 4 decades, the prevalence of severe underweight 
(<Median-3SD) was significantly (p<0.001) declined from 
42.2% in 1979 to 15.9% in 2012. The prevalence of severe stun-
ting (<Median-3SD) was also significantly (p<0.0001) declined 
from 57.8% to 22.2% in the same period. In case of tribal chil-
dren, the prevalence of severe underweight was significantly 
(p <0.001) declined from 22.9% in 1999 to 20% in 2009 and 
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severe stunting was also significantly (p <0.001) declined from 
30.8% to 25.7% in same period. In case of adults, the prevalen-
ce of chronic energy deficiency (BMI<18.5) was significantly 
declined from 50% in 1999 to 40% in 2009 and concomitantly, 
overweight and obesity was (p<0.01) increased. 

Conclusions: The study revealed, there was significant re-
duction in prevalence of severe undernutrition and increase in 
overweight and obesity over a period of 4 decades, despite no 
change in the diet and it could be due to physical inactivity, 
which needs to be explored. 

Key words: Underweight, Stunting, time trends, overweight, 
rural 

PO226
NUTGECS: A NUTRITION GUIDE FOR EARLY CHIL-
DHOOD ACTIVE STAKEHOLDERS – PRESENTA-
TION OF AN EU-PROJECTS’ OUTCOME
P. Rust1, E. Höld1, B. Freytag-Leyer2, N. Akta3, E. Angn3, 
A. Cebirbay3, M. Vintila4, D. Istrat4, A. Eglite5, S. Dzene5 
1Department of Nutritional Sciences, Universtiy of 
Vienna, Vienna, Austria 
2Department of Nutritional, Food and Consumer 
Sciences, University of Applied Sciences Fulda, 
Fulda, Germany 
3Department of Child Development and Nutrition 
Education, Selcuk University of Vocational Educa-
tion Faculty, Konya, Turkey 
4Psychology Department, West University of Timi-
soara, Timisoara, Romania 
5Economics Department, 5Latvia University of Agri-
culture, Jelgava, Latvia

Background and objectives: Results of the European Nu-
trition and Health Report 2009 [ELMADFA I, 2009] show that 
children aged three to six years have unfavorable nutrition 
behaviors. To improve these habits a guidebook for nutrition 
education in kindergarten was developed through collabora-
tion between different academics (nutritionists, home econo-
mists, pediatricians, educationists, psychologists) across five 
countries (Austria, Germany, Latvia, Romania, Turkey) within 
the Lifelong-Learning-project NUTGECS. 

Methods: A stakeholder analysis according to Hughes and 
Margetts [2011], researches concerning the nutritional status 
of children aged three to six years, investigation of nutrition 
training of kindergarten teachers, of the current situation of 
early childhood nutrition education, impact of community nu-
trition, and the legislative framework for kindergartens have 
been conducted in all participating countries. 

Results: Based on the stakeholder analysis kindergarten 

teachers were chosen as the target group for the guidebook. 
Kindergarten teachers have a multiplier effect, are persons of 
trusts, important role models and have contact to other rele-
vant stakeholders. The analysis concerning the nutritional sta-
tus show that early childhood nutrition is a major health issue 
in all countries although problems vary. However, in all states 
children consume too many sweets and too less fruit, vegeta-
bles, dairy products and carbohydrate rich food, which results 
in a deficient intake of vitamin D, folate, iodine, and protein. 
Therefore, the theoretical part of the guide focused on these 
food items and nutrients. The practical part presents child-
appropriate nutrition education examples and parental invol-
vement strategies. 

Conclusions: The established Nutrition Guide for Early 
Childhood Active Stakeholders (free download: www.nutgecs.
eu) offers scientific information and practical approaches. 
Through this comprehensive approach the guidebook is a sus-
tainable way to support kindergarten teachers in nutrition edu-
cation. 

Key words: nutrition education, kindergarten, guidebook

PO227
IMPACT OF SOCIO-ECONOMIC STATUS ON BODY 
WEIGHT OF AUSTRIAN KINDERGARTEN CHIL-
DREN
P. Rust1, E. Höld1, P. Bayaty1, K. Wagner-Sahl1 
1Department of Nutritional Sciences, Universtiy of 
Vienna, Vienna, Austria

Background and objectives: In public opinion overweight 
and obesity are increasing problems in Austrian children, 
although data show that the number of children with too 
high body weight is almost constant during the last years [EL-
MADFA et al., 2003; 2008; 2012]. However, increasing per-
centages of overweight/obesity are going along with rising age 
and a variety of other determinants especially socio-economic 
status. 

Methods: Within the framework of the Austrian kinder-
garten nutrition intervention project MOGI anthropometric 
measurements have been conducted in 183 3-to 6-year old 
children. BMI-Classification has been done according to per-
centile curves of Kromeyer-Hauschild [2001]. Participating 
families were randomized into socially disadvantaged and not 
disadvantaged by the Family Affluence Scale (=FAS) [BOYCE 
et al., 2006]. 

Results: 41.0 % of all participating children were socia-
lly disadvantaged. The majority of all children were normal 
weight (79.2%), 10.9% were overweight, 4.4% obese and 5.4% 
underweight. These outcomes are similar to the results of the 
Austrian Nutrition Report 2003 [ELMADFA et al., 2003]. So-
cial background didn´t influence the childrens’ BMI (p>0.050). 
Although, parents of socially disadvantaged children are less 



365Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

informed about healthy nutrition than not disadvantaged 
(p<0.001), children of both groups consume comparable 
amounts of fruit and vegetables (p=0.078). 

Conclusions: Data of the MOGI-project indicate that the 
BMI of the majority of Austrian kindergarten children is within 
the normal range and stable over the last ten years. Although 
social background determines parental nutrition knowledge 
their childrens’ eating habits and body weight are not different 
in between social advantaged and disadvantaged children at 
that point of life. This might be due to the needless behavior 
of children and the compensatory influence of kindergarten 
teachers as important role models. These results underline the 
importance of nutrition education in kindergarten to sharpen 
personal responsibility of children. 

Key words: kindergarten children, body weight, socio-eco-
nomic status 

PO228
A STUDY ON THE EFFECTS OF LOW PROTEIN DIET 
ON HEPATIC MIRNA AND ITS TARGET GENES BY 
MICROARRAY ANALYSIS
K. Takahashi1, K. Saito2, S. Takahashi1, H. Kato2 
1Department of Applied Biological Chemistry, The 
University of Tokyo, Tokyo, Japan 
2Organization for Interdisciplinary Research Pro-
gram `Food for Life’, The University of Tokyo, Tokyo, 
Japan

Background and objectives: microRNA (miRNA) is a 
small non-coding RNA which regulates gene expression by 
repressing transcription or cleaving mRNA of target genes. In 
this study, we aimed to examine the effect of nutrition on the 
expression of miRNA, which has remained to be a target of nu-
tritional science. In addition, we investigated the influence of 
nutritional condition on the regulation of miRNA on mRNA 
expression which might result in physiological changes. 

Methods: six week male Wistar rats were divided into Con-
trol (C) group and Low Protein (LP) group. C group was fed 
a 20% casein diet and LP group was fed a 5% casein diet for 2 
weeks. Total RNA were extracted from the livers and used for 
microarray analysis of miRNA (GeneChip® miRNA 2.0 Array, 
Affymetrix) and mRNA (GeneChip® Rat Genome 230 2.0 
Array, Affymetrix). HepG2 cells were transfected with synthe-
tic miRNA as well as its antisense inhibitor. The expression of 
the putative target genes were then validated by qRT-PCR. 

Results: The miRNA array analysis revealed that miR-203 
was down-regulated by the LP diet. mRNA expression analysis 
showed an up-regulation of Hadhb, which is a putative target 
gene of miR-203 and a gene encoding an enzyme for fatty acid 
beta-oxidation. In HepG2 cells, overexpression of miRNA cau-

sed a down-regulation of Hadhb, which was up-regulated by 
the introduction of the antisense inhibitor. 

Conclusions: In this study, we have shown that low protein 
diet up-regulates the expression of Hadhb through the down-
regulation of miR-203. This is the first research exemplifying 
the effective practical application of the combination of miR-
NA array analysis with mRNA expression analysis in nutritio-
nal science. 

Key words: miRNA, microarray, protein nutrition, miR-203 

PO229
STUDY ON VITAMIN D RECEPTOR GENE FOK1 PO-
LYMORPHISM WITH PIG´S MYOFIBER PROLIFERA-
TION
B. Jin1, Y. Zhu1, L. Gong1, X X. Zhang2, X. Zhou1, Y G. 
Yuan2, Q. Yin1 
1Department of Food Science and Nutrition,Nanjing 
Normal University, Nanjing, China 
2Nanjing Institute of Animal and Poultry Sciences, 
Nanjing, China

Background and objectives: In this research the expression 
and polymorphism of vitamin D receptor (VDR) gene and its 
Fok1 locus (located in exon 2 start codon region) was studied 
for myofiber proliferation via protein translation in pig’s Lon-
gissimus dorsi (LD). 

Methods: 101 LD samples was collected from 12 breeds and 
used to test meat shear force, VDR gene expression and Fok1 
locus polymorphism by RT-PCR, PCR-RFLP and sequencing 
technology. 

Results: Expression of VDR gene was 0.68±0.01-0.81±0.01 
in LD of all breeds, significantly (P<0.05). Fok1 locus had three 
genotypes such as f (wide), fF (heterozygote) or F (mutant) 
in pig’s skeletal muscle (LD). For VDR Fok1 locus genotype 
frequency analysis, T and C alleled frequency of 40.10% and 
59.90%, respectively. When the base T at GGATG was replaced 
by C on Fok1 locus, the genotype f would be mutanted to F as 
GGACG. It was found that there were three genotypes in LD of 
Shanzhu who is the special China dark pig with thin myofiber 
and less meat shear force, while Landrace or Yorkshire had no 
genotype f with bigger size and meat shear force. If Shanzhu or 
other China pigs were hybridized with lean-pigs as Yorkshire, 
genotype f and fF of Fok1 locus in LD was increased with F 
decrease, significantly (P<0.05). The association of VDR Fok1 
genotypes with meat shear force was analyzed by GLM model. 
It was verified that genotypes of VDR Fok1 locus was correla-
ted with meat shear force, significantly (P<0.05). The influence 
of genotypes f and F at VDR Fok1 locus on meat shear force 
was up to P<0.01 as F > fF > f. 
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Conclusions: This meant that the higher expression of ge-
notype F at VDR Fok1 locus could induce the myofiber prolife-
ration in skeletal muscle. It was indicated that VDR Fok1 locus 
polymorphism is a major factor for meat tenderness. 

Key words: VDR, Fok1, locus polymorphism, myofiber 
proliferation, meat shear force, pigs

PO230
RELATIONSHIP OF PPARΓ2 BSR1 LOCUS POLY-
MORPHISM AND LIPIDS METABOLISM IN LON-
GISSIMUS DORSI
B. Jin1, Y. Zhu1, L. Gong1, Q. Yin1, X. Zhou1, X X. Zhang2, 
Y G. Yuan2 
1Department of Food Science and Nutrition, Nan-
jing Normal University, Nanjing China  
2Nanjing Institute of Animal and Poultry Sciences, 
Nanjing China

Background and objectives: The expression and polymor-
phism of PPARγ2 gene and its Bsr1 locus, located in the coding 
region of the first promoter, was studied the relationship of li-
pids metabolism in pig’s Longissimus dorsi (LD). 

Methods: 101 LDs as muscle samples were to analyze its 
intramuscular fat (IMF) and prepared cDNA to test PPARγ2 
expression in LD, Bsr1 locus polymorphism and sequences. 

Results: The expression of PPARγ2 gene in pig’s LD was 
between 0.35±0.07- 0.58±0.07 in 12 breeds (p<0.05 or p<0.01, 
YIMF=4.04X+0.68, R=0.22). Bsr1 locus had three genotypes 
such as b (wide), bB (heterozygote) or B (mutant) in pig’s ske-
letal muscle (LD). The average frequency of three genotypes 
was 15.49% b, 23.95% Bb and 60.56% B respectively. When the 
base G on Bsr1 locus (CCAGT) was replaced by A as CCAAT, 
wide genotype b was mutated to genotype B. Bsr1 locus geno-
types in LD of China dark pig as Shanzhu contained all of three 
(b, bB and B), in which type b was expressing up to 50.00%. In 
contrast, Bsr1 locus in Landrace and Yorkshire LD was lack of 
type b. If China pigs were hybridized with Landrace, type bB 
would express highly in these breeds. So a mathematical model 
(GLM, Y = μ+ G + X + S + e, Y as apparent characters; μ as 
means of apparent characters; G as genotype; X as breeds; S as 
sex; e as residuals) was built a relationship of Bsr1 locus eno-
types and lipids metabolism. It was found that the higher type 
b, the more content IMF, significantly (P<0.05). There were b > 
Bb > B, respectively. 

Conclusions: This suggested that the high expression of 
type b contributed to adipose differentiation, deposition and 
appropriate meat tenderness. It also means PPARγ2 gene can 
be the meat target gene. 

Key words: PPARγ2; Bsr1 locuspolymorphism; lipids me-
tabolism; intramuscular fat; pigs
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QR-CODES IN FOOD LABELING: OUTLOOK FOR 
FOOD SCIENCE AND NUTRITION
J. Sanz-Valero1,2,7, L M. Álvarez Sabucedo3, C. Wanden-
Berghe4,5,7, E. Martinez de Victoria6,7 
1Department of Public Health and History of Scien-
ce, Miguel Hernández University, Elche, Spain 
2Department of Public Health and History of Scien-
ce, University of Alicante, Alicante, Spain 
3Telematics Engineering Department, University of 
Vigo, Vigo, Spain 
4Department of Pharmacy, CEU Cardenal Herrera 
University, Elche, Spain 
5Home Care Unit, General University Hospital of 
Alicante, Alicante, Spain 
6INYTA, University of Granada, Granada, Spain 
7Communication and Scientific Documentation in 
Nutrition Group (CDC – Nut SENPE), Madrid, Spain

Background and objectives: Although the use of QR-codes 
(Quick Response codes) has not been broadly adopted in the 
domain of food science/nutrition, it is possible to find it increa-
sely as a complement for labelling. The aim is to explore and 
show proposals for using QR-codes in the domain. The final 
goal is to describe how the applications of QR-codes can largely 
benefit the food science/nutrition.

Methods: From the evaluation of QR-codes use cases in the 
context of the industry, it is possible to derive new applications 
to the nutrition domain. The goal is to design Web-based sys-
tems to enable the provision of advanced services that already 
are supported in the present in many contexts of the daily-life 
but with better performance.

Results: Some proposals about the use of QR-codes:
• Basic research:
	 -Advanced tagging of laboratory samples.
• Food security:

	 -Comprehensive information about nutritional com-
position.

	 -Advanced features to avoid falsifications and food 
fraud.

	 -Control of technological processes and determination 
of the HACCPs (Hazard Analysis and Critical Control 
Points).

	 -Application to food traceability.
• Community nutrition:

	 -Use for patient education. 
	 -Reduced time and costs in investigating food poiso-

ning.
• Clinical nutrition:

	 -Based on the patient profile, reporting food suitability 
in certain metabolic diseases.

	 -Providing information on food-drug interactions.
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	 -In home care, the QR-codes will facilitate the exchange 
of information between caregivers and medical equip-
ment.

Conclusions: The possibilities of QR-codes are countless, 
almost anything you want to imagine. Therefore, sooner or la-
ter, this technology will achieve a role of the paramount rele-
vance in our context. This seems to be the right time to actively 
seek for the best ways to make the most of this promising te-
chnology tools.

Key words: Access to Information; Information Manage-
ment; Health Communication; Nutritional Sciences 

PO232
EFFECTS OF NON-DIGESTIBLE POLYSACCHARI-
DES ON FOOD TASTES
K. Makishima1, T. Yasui1, W. Suyotha1, M. Umekawa1, S. 
Yano2, M. Wakayama1 
1Department of Biotechnology, College of Life 
Sciences, Ritsumeikan University, Japan 
2Department of Biochemical Engineering, Graduate 
School of Yamagata University, Japan

Background and objectives: Non-digestible polysacchari-
des such as chitin, chitosan, ƒ¿-1,3-glucan and ƒÀ-1,4-glucan 
are not subjected to degradation by digestive enzymes of hu-
man beings, and commonly called dietary fiber. Non-digestible 
polysaccharides contribute to prevention of myocardial infarc-
tion, obesity, diabetes, and therefore such substances are of 
critical importance. However, it is difficult to ingest adequa-
te non-digestible polysaccharides. Accordingly, it is desirable 
to ingest non-digestible polysaccharides easily. Meanwhile, at 
present, no studies on effect of non-digestible polysaccharides 
on tastes have been reported. We have focused on interaction 
between non-digestible polysaccharides and taste components. 
If non-digestible polysaccharides have favorable effects on tas-
tes, they can be applied to new flavoring agents or food addi-
tives. Here we report effects of non-digestible polysaccharides 
on food tastes. 

Methods: As non-digestible polysaccharides, ƒ¿-1,3 or 
1,6-glucan, ƒ¿-1,3-glucan, chitin, chitosan were used. ƒ¿-1,3 
or 1,6-glucan and ƒ¿-1,3-glucan were prepared in our labora-
tory. As taste components, sodium chloride, glucose, fructose, 
monosodium glutamate and sodium inosinate were used. Each 
non-digestible polysaccharide was mixed with each taste com-
ponent and incubated. After incubation, the non-digestible 
polysaccharide was precipitated by centrifugal separation or 
standing, and then supernatant concentration of taste compo-
nent was analyzed. Sodium chloride concentration was measu-
red by salinometer. Glucose and fructose concentrations were 
determined by 3, 5-dinitro salicylic acid method. Monosodium 

glutamate used by glutamate dehydrogenase method. Sodium 
inosinate was determined by absorption spectrum. 

Results: Significant interactions between ƒ¿-1,3 or 1,6-glu-
can and fructose, ƒ¿-1,3 or 1,6-glucan and monosodium glu-
tamate, ƒ¿-1,3-glucan and monosodium glutamate were ob-
served. Each maximum interaction rates were about 64%, 75% 
and 49%, respectively. 

Conclusions: Significant interactions were found between 
ƒ¿-1,3 or 1,6-glucan and fructose, ƒ¿-1,3 or 1,6-glucan and 
monosodium glutamate, ƒ¿-1,3-glucan and monosodium glu-
tamate. 

Key words: non-digestible polysaccharide, taste, interac-
tion 
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EFFECTIVE DOSAGE OF S-EQOL FOR MANAGE-
MENT OF MENOPAUSAL SYMPTOMS
S. Uchiyama1, T. Ueno1, S. Iwashita2

1Otsuka Pharmaceutical Co., Ltd., Saga Nutraceuti-
cals Research Institute, Japan 
2Pharmavite, LLC, Japan

Background and objectives: We have developed a dietary 
supplement with S-equol, a fermented soygerm by lactic acid 
bacterium Lactococcus 20-92. This research investigated the 
dosage of S-equol needed to alleviate menopausal symptoms. 
Two double blind placebo controlled studies were conducted 
with Japanese postmenopausal equol non-producing women. 

Methods: One hundred five subjects (40-60yrs) were ran-
domly assigned to either 2mg/d (EQ-2), 6mg/d (EQ-6) or 
10mg/d (EQ-10) equol supplement groups or placebo (P) for 
12 wks. Subjects completed the simplified menopausal index 
(SMI), which is a rating scale for menopausal symptoms at 0, 
6 and 12 wks. Since treatment of menopausal symptoms have 
many placebo effects, over 50% placebo responders in SMI 
during the 4 wks of screening period were excluded from the 
treatment period in the confirmation study. One hundred sixty 
subjects (45-60yrs), who were more than 25 in SMI and 1/day 
in hot flushes (HF), were assigned either P or EQ-10 group for 
12 wks. Menopausal symptoms were assessed by multiple ins-
truments including HF frequency record. 

Results: The changes in SMI score at 12 wks were -49.3% in 
P, -54.1% in EQ-2, -52.8% in EQ-6 and -68% in EQ-10. Reduc-
tion of shoulder stiffness showed EQ dose dependency, with a 
difference between P vs. EQ-10 for 6 wks (0.0+/-0. 4 vs -0.5+/-
0.7, p<0.05) and for 12 wks (-0.3+/-0.4 vs -1.0+/-0.9, p=0.06). 
Thus, EQ-10 was decided to be used as the dosage for the con-
firmation study. In the confirmation study, both severity of HF 
and neck and muscle stiffness were significantly improved in 
EQ-10 vs in P at 12 wks. HF frequency was reduced in EQ-10 
than P (-58.7% vs -34.5%, p<0.01). 
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Conclusions: These results suggest that 10mg/day EQ 
supplement alleviates menopausal symptoms, especially in HF 
and neck/shoulder and muscle stiffness, in EQ non-producing 
post menopausal Japanese women. 

Key words: equol, soy, menopausal symptoms 

PO234
CIRCADIAN RHYTHMYCITY AS A PREDICTOR OF 
WEIGHT LOSS
M C. Bandin Saura1, A. Martinez-Nicolas1, J A. Madrid1, 
M. Garaulet1 
1Departamento de Fisiología, Universidad de Mur-
cia, Murcia, Spain

Background and objectives: One of the objectives in the 
treatment of obesity is to identify which are the best predictors 
of weight loss success. Circadian rhythmicity, previously asso-
ciated with obesity, could be a good marker of the effectiveness 
of the treatments. The aim of this work was to study the poten-
tial relationship between circadian rhythms and total weight 
loss in women undergoing a behavioral therapy treatment ba-
sed on Mediterranean Diet. 

Methods: We selected 85 overweight women (BMI: 
28.59±4.30), subjected to a weight-reduction program. Efficacy 
of the treatment was defined as the total weight loss, percentage 
of initial weight and weekly weight loss rate of the studied po-
pulation. To study circadian rhythmicity, distal wrist tempera-
ture (WT), motor activity and position were analyzed. 

Results: Pearson´s correlation analyses showed significant 
association between the efficacy of the treatment and different 
circadian rhythmicity variables. Lower weight loss was related 
with worse WT circadian rhythmicity determined by means of 
Circadian Function Index (r=0.228, p=0.038) and a more fla-
ttened pattern measured as amplitude from cosinor (r=0.235, 
p=0.032). This correlation was inverse for the intradaily varia-
bility (r=-0.339, p=0.002), which suggests a higher fragmenta-
tion of rhythms. Moreover, the group of women (n=10) who 
lost less weight displayed lower relative amplitude (0.71±0.36 
vs 1.24±0.62, p=0.036) and higher intradaily variability 
(0.24±0.11 vs 0.15±0.07, p=0.043) than those who achieved 
the highest weight loss (n=10).With respect to position, other 
marker of circadian rhythmicity, women who lost more weight 
were in general presents position less lying during the day (hig-
her positions) than those with lower weight loss (39.12±3.79 vs 
35.31±2.53, p=0.011). 

Conclusions: The study of the circadian pattern at the be-
ginning of the treatment may be a good predictor of future 
weight loss. Further treatment should consider chronobiologi-
cal aspects to diagnose obesity and effectiveness of treatments. 

Key words: Circadian Rhythm, Weight Loss, Treatment 
Efficacy. 

PO235
DIVERSE SIGNALING PATHWAYS OF AMINO 
ACIDS FOR AUTOPHAGY CONTROL
A. Angcajas1, K. Kaneshiro1, N. Hirai1, S. Fujimura1, M. 
Kadowaki1 
1Department of Applied Biological Chemistry, Gra-
duate School of Science and Technology, Niigata 
University, Niigata, Japan

Background and objectives: Amino acid (AA) is a well-
known autophagy regulator. mTOR is considered as the main 
signaling pathway of physiological regulation for autophagy. 
Additionally, reactive oxygen species (ROS) modulates au-
tophagy in response to various cellular stresses, such as starva-
tion, and is also considered as a signaling molecule in autopha-
gy. To explore the relevance of ROS production to AAs effect 
on autophagy, we analyzed the effects of individual AA on the 
intracellular ROS level and autophagy in H4IIE cells. 

Methods: DCFDA was used as fluorescent probe during 
ROS measurement. The cytosolic LC3 ratio (LC3-IIs/LC3-I) 
was employed as a suitable autophagic index. LC3 signals were 
detected by Western blotting. 

Results: Separate treatments of complete (CAA), regula-
tory (RegAA), and nonregulatory (nonRegAA) amino acids 
in H4IIE cells resulted to suppression of autophagy by 42%, 
22%, and 18%, respectively. Significant suppression in intrace-
llular ROS production was observed with CAA and RegAA. 
Interestingly, individual AA showed various stimulating or 
suppressive effects on ROS level. The profile did not corres-
pond with that of autophagic suppression by individual AAs. 
The response of autophagy to tryptophan, alanine, glutami-
ne, and tyrosine fit with the suppression of ROS production. 
Cysteine showed remarkable suppression on ROS production, 
in contrast with cystine, but both showed minimal effects on 
autophagy. Furthermore, arginine resulted in 35% autophagic 
suppression, but its ROS production was stimulated. During in-
hibitor study of NO pathway, aminoguanidine, L-NMMA, and 
rapamycin treatments suggested that NO signaling pathway, 
but not mTOR pathway, was involved in arginine regulation 
on autophagy. 

Conclusions: These results strongly indicate diverse and 
unique signaling pathways for individual AA, as manifested 
by lack of correlation between ROS production and autophagy 
regulation. The involvement of NO signaling for arginine is an 
evidence that mTOR is not the only signaling pathway possible 
for autophagy regulation by AA. 

Key words: Autophagy, ROS, Amino acid 
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PO236
A NEW FERMENTED MILK SAUCE G LACTOSHOH 
USING A MONASCUS KOJI
S. Fujimoto1, Y. Ishitani1, M. Umekawa1, S. Yano2, M. 
Wakayama1 
1Department of Biotechnology, College of Life 
Sciences, Ritsumeikan University, , 1-1-1 Nojihigas-
hi, Kusatsu, Shiga, Japan 
2Department of Biochemical Engineerng, Graduate 
school of Yamagata University, 4-3-16, zyounan, 
yonezawa, Yamagata, Japan

Background and objectives: Cow’s milk is used for drink 
and food all over the world because of its high nutritive value. 
However, the difficulty of production adjustment and decrease 
of consumption have caused the problem of mass disposal of 
cow’s milk. Lactosho was developed for the method of effec-
tive utilization of cow´s milk. Lactosho is the new fermented 
seasoning which is produced from milk protein by referring 
soy sauce fermentation process. In this study the fungus Mo-
nascus is used as major koji mold instead of Aspergillus oryzae. 
Since monakolin K which is the secondary metabolite of Mo-
nascus has hypocholesterolemic activity, it is expected to add 
functionality to Lactosho by using Monascus. Here are report 
Lactosho fermentation using Monascus as major koji mold and 
evaluation of the product. 

Methods: Monascus pilosus, Monascus purpureus and 
Aspergillus sojae were used for koji mold. Skim milk powder 
and flour were used for raw materials of koji. Several combi-
nations of koji mold were applied to Lactosho fermentation 
in this study. Lactosho fermentation was conducted for 90 
days. Enzyme activities (protease, ƒ¿-amylase, glucoamylase, 
ƒÀ-galactosidase) were monitored during fermentation. Ami-
no acid analysis of fermentation samples were performed by 
HPLC. Sensory test of fermentation products was conducted 
by lab members. 

Results: The Lactosho made Monascus and A.sojae koji 
mixed showed relatively high enzyme activities ( protease, ƒ¿-
amylase, and glucoamylase) and quantity of amino acids com-
pared with other samples. On the other hand, ƒÀ-galactosidase 
activity was low in all samples. The taste of Lctosho made by 
Monascus purpureus koji was more high evaluation than Mo-
nascus pilosus. 

Conclusions: Combination of Monascus koji and A.sojae 
koji gave a good properties to Lactosho, high enzyme activi-
ties (protease, ƒ¿-amylase, glucoamylase) and high quantity of 
amino acid. 

Key words: Cow’s milk, Lactosho, Monascus pilosus, Mo-
nascus purpureus, Aspergillus sojae 

PO237
OLIGOSACCHARIDE DERIVED FROM LEUCO-
NOSTOC MESENTEROIDES SUPPRESS GLUCOS-
YLTRANSFERASE I FROM STREPTOCOCCUS MU-
TANS
K. Ishihara1, W. Suyotha1, S. Yano2, M. Umekawa1, M. 
Wakayama1 
1Department of Biotechnology, Collage of Life 
Science, Ritsumeikan University, Kusatsu, Shiga, 
Japan 
2Department of Biochemical Engineering, Graduate 
School of Yamagata University, Yonezawa, Yamaga-
ta, Japan

Background and objectives: Streptococcus mutans causes 
dental caries, since it adheres to the tooth and secretes lactic 
acid which can dissolve tooth enamel. The adhesion of S. mu-
tans is supported by its extracellular polysaccharide (a-1,3-
glucan, also called mutan), synthesized by glucosyltransferase 
I (GTF-I). Mukasa et al. reported that activity of GTF-I from 
S. sobrinus was decreased by addition of nigerooligosaccha-
ride, considering that a-1,3-or-1,6-glucan oligomer can serve 
as GTF-I inhibitor. Leuconostoc mesenteroides synthesizes 
water-insoluble glucan which has a-1,3- and a-1,6-linkage, also 
called alternan. Because lactic acid bacteria have been extensi-
vely applied in the food industry, their glucans are interesting 
for the additives used in the production of foods. This study 
investigated the suppressive effect of a-1,3-or-1,6-glucan oligo-
mers from L. mesenteroides on activity of GTF-I from S. mu-
tans. 

Methods: Alternan was synthesized by L. mesenteroides 
NBRC 100496 using sucrose as a substrate. Oligosaccharides 
were prepared by partial hydrolysis of alternan, using mutanase 
or/and dextranase, for 15, 30, 60, and 90 min at 30 ºC. The pre-
parations were subjected to evaluation of their inhibitory effect 
on GTF-I from S. mutans. Inhibitory activity was evaluated by 
measuring the turbidity of synthesized mutan in glass tube. The 
preparation that showed high inhibitory activity was analyzed 
by gel filtration chromatography (Bio-Gel P6), thin layer chro-
matography, and ultrafiltration (10,000-M.W. cutoff). 

Results: The preparation with highest inhibitory activity 
was obtained by hydrolysis of alternan for 30 min with dex-
tranase. It showed 65 % suppression of GTF-I from S. mutans 
when it was added to the reaction solution at a concentration 
of 0.092 mM (glucose equivalent). Molecular size of oligosac-
charides was estimated under 10,000 and their backbone was 
a-1,6-linkage. 

Conclusions: a-1,3-or-1,6-glucan oligomers derived from 
L.mesenteroides can used as new anticariogenic oligosaccha-
rides because of their suppression of GTF-I from S. mutans. 

Key words: oligosaccharide, glucosyltransferase, Strepto-
coccus mutans, Leuconostoc mesenteroide 
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PO238
THE USE OF FOOD FREQUENCY QUESTIONNAIRE 
AS A TOOL FOR BEHAVIOR MODIFICATION
T. Tangsermwong1, T. Lepananon2, S. Meewan2, S. Ko-
mindr2 
1Division of Nutrition and Dietetics, Faculty of Me-
dicine, Ramathibodi Hospital, Mahidol University, 
Bangkok, Thailand 
2Division of Nutrition and Biochemical Medicine, 
Department of Medicine, Faculty of Medicine, Ra-
mathibodi Hospital, Mahidol University, Bangkok, 
Thailand

Background and objectives: Obesity is a difficult-to-treat 
disease. In most instances, it is also a behavior problem as well 
as the eating awareness. A self-check questionnaire of high-risk 
food items can be a good behavior-modifying tool for the obe-
se. It is easy and takes only little time to fill out. 

Methods: Twenty-nine items of high risk food affecting 
weight were chosen to create a short semi-quantitative ques-
tionnaire. Its content consisted of the frequency and also the 
amount of food ingested during the past week. Participants 
who wanted to lose weight were taught to modify their beha-
vior based on self awareness, energy calculation, food exchange 
and exercise. The short semi-quantitative food frequency ques-
tionnaire was used as one of the several evaluating forms which 
subjects must answer following through the program. The be-
havior was checked at the first visit before starting the protocol, 
and during staying in the study. 

Results: Forty-nine cases completed the questionnaire. 
Compare with the first visit the frequency and amount of high 
risk food items eaten by the participants, during subsequent 
visits were fruit cooked in concentrated syrup, Fast foods, 
sweeten milk, curry in coconut milk, Thai dessert, Potato chip, 
dried crunchy meat were being consumed less and the reduc-
tion were 26.5, 20.4, 20.4, 18.4, 16.3, 16.3, 16.3%, respectively. 
Two weight-influence food items being consumed by most 
participants during the last follow up at 8 weeks were iced co-
ffee and tea and fruit juice. 

Conclusions: The short and appropriate itemized food-
questionnaire is an interesting monitoring-tool for making 
awareness and gradually modifying the unhealthy food beha-
vior of the subjects. Adding more items of the high risk food to 
the questionnaires as well as keeping regular recording of the 
questionnaires should provide more benefit for individualized 
weight reduction. 

Key words: Food frequency questionnaire, Behavior modi-
fication, Self awareness 

PO239
REGULATION OF AUTOPHAGY BY ANTIOXIDANTS 
IN RAT ISOLATED HEPATOCYTES
Y. Horii1, R. Karim1, H. Rokeya1, M. Kubota2, S. Fujimu-
ra1,2, M. Kadowaki1,2 
1Department of Applied Biological Chemistry, Gra-
duate School of Science and Technology, Niigata 
University 
2Center for Transdisciplinary Reseach, Niigata Uni-
versity

Background and objectives: In eukaryotes, autophagy is 
an indispensable intracellular mechanism of bulk protein de-
gradation that is induced by starvation, and also regulated by 
nutrients and hormones. In recent years, we have focused on 
the effect of antioxidants on autophagy. Physiological levels of 
vitamin C and vitamin E enhanced autophagy. Enhancer of au-
tophagy is considered to be beneficial for anti-aging. Then, we 
further attempt to clarify the effect of typical antioxidants, N-
acetylcysteine (NAC), alpha-lipoic acid (LA), and epigallocate-
chin gallate (EGCG) on autophagy in rat isolated hepatocytes. 
EGCG is a main component of green tea catechins. 

Methods: Fresh hepatocytes were isolated from male Wis-
tar/ST rats by collagenase method. Autophagy was assessed 
by cytosolic LC3 ratio method*. All nutritional signals of au-
tophagy are believed to get to LC3, a specific autophagy marker 
protein. 

Results: Autophagy was suppressed by 5mM NAC, and 
1 and 5mM LA. However, the effect of EGCG was biphasic, 
stimulated autophagy at 50ƒÊM (physiological dose) and sup-
pressed it at 200ƒÊM. 

Conclusions: These results suggest that, in rat isolated he-
patocytes, the effects of these antioxidants on autophagy are 
not uniform. The reason may be dependent on the specificity of 
the antioxidants and on their concentrations, i.e., physiological 
or pharmacological. 

Key words: Autophagy, Antioxidants, EGCG, Rat isolated 
hepatocytes, Cytosolic LC3 ratio method 

* Karim et al, Autophagy, 3(6): 553-560 (2007) 
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THE ETHNO-BOTANY OF WILD EDIBLE FRUIT 
TREES IN GULU, UGANDA AND ASSOCIATED 
CONSERVATION THREATS
C. Oryema1, H. Oryem-Origa2, J. Tabuti2, N. Roos3 
1Gulu University, Uganda 
2Makerere University, Uganda 
3University of Copenhagen, Denmark

Background and objectives: Edible wild fruits are recogni-
sed in diets and livelihood strategies of rural communities re-
settled after civil wars in Northern Uganda. However, the con-
tribution is unknown. The study objectives were to document: 
1) the products and services obtained from most preferred wild 
edible fruit trees in Gulu District, and their modes of harvest, 
2) to determine threats against these species, and 3) to establish 
existing constraints and conservation strategies. 

Methods: A survey was conducted in 2010-2011 and inclu-
ded 350 respondents from six sub-counties. Quantitative data 
were collected using questionnaires with households. The res-
pondents were selected in a cluster sampling procedures. Qua-
litative data were collected using field and home observational 
studies. 

Results: The five top ranked fruit tree species preferred for 
their fruits were identified in the survey, and selected for detai-
led investigations. These included: Vitellaria paradoxa Gaertn, 
Vitex doniana Sweet, Borassus aethiopum Mart, Tamarindus 
indica L. and Annona senegalensis Oliv. Both direct and in-
direct uses and services of the fruit trees were mapped. These 
included: fuel-wood, charcoal, medicinal, timber, construction 
materials, crafts and ecological services. Modes of harvests va-
ried for the different products, consequently impacting diffe-
rently on the tree populations and diversity. The main constra-
ints for sustainable future utilisation included perception that 
these trees were still in plenty and cannot be transplanted from 
their original environment (62%), and lack of knowledge on 
nutritional contribution (15%). Majority of the respondents 
(66%) preferred to retain the trees in their gardens, rather than 
to replant them.

Conclusions: Edible fruit trees provide extensive benefits to 
the rural livelihoods, but they are highly threatened due to un-
sustainable exploitation. Collaborative actions among different 
stakeholders that enhance conservation and provisions of such 
trees are recommended. 

Key words: Wild Fruit uses, Gulu, Uganda 

PO241
OREXIGENIC HYPOTHALAMYC ACTIVATION 
DETERMINED WITH FUNCTIONAL DIFFUSION 
WEIGHTED IMAGING (FDWI) DIFFERS AMONG 
OBESE AND LEAN ANIMALS DURING FASTING
M. Tabernero1, B. Lizarbe2, V. Caz1, P. López-Larrubia2, S. 
Cerdan2, C. Largo1 
1Experimental Surgery Department, Hospital La Paz 
Health Research Institute, Madrid, Spain 
2Department of Experimental Models of Human 
Diseases, Instituto de Investigaciones Biomédicas, 
Madrid, Spain

Background and objectives: the outcome of adaptive res-
ponses mediated by hypothalamus during fasting is the reduc-
tion of energy expenditure and the promotion of food intake. 
Therefore, understanding its regulation is key in appetite ma-
nagement. Our aim was to compare hypothalamic activation 
in spontaneous lean, normal and obese animal under fed and 
fasting conditions using fDWI. 

Methods: 16 male wistar rats were fed ad libitum during 
6 months with high-fat diet. After 18 weeks animals were dis-
tributed according its body weight (bw) into obese (n=3; bw > 
600g), normal (n=10 bw between 450 and 550g) and lean (n=3; 
bw < 430g). Functional Diffusion weighted imaging (fDWI) 
was applied to fed and overnight fasted rats in a 7T magnet. 
Data was analyzed in the Dorsomedial, Ventromedial and Ar-
cuate Nucleus (DMN, VMN and ARC, respectively) and fit-
ted to a biexponential model with slow (SDP) and fast (FDP) 
diffusion phases and slow (Dslow) and fast (Dfast) diffusion 
coefficients. Plasmatic biochemical parameters were assessed 
enzimaticatly, while hormone and plasma adipose cytokines 
were determined by ELISA. 

Results: Obese animals presented larger adipose depots 
and worse lipid profile than the normal and lean group. Not 
significant differences were observed in the plasmatic glucose, 
hormones and cytokines concentrations among groups. Obe-
se and normal rats showed similar fDWI responses to fasting, 
with significant increments of SDP and Dslow in the orexigenic 
ARC and VMN nuclei, reflecting activation-induced astrocytic 
swelling. In contrast, SDP and Dslow decreased in the DMN of 
non-obese rats upon fasting. 

Conclusions: Animals that spontaneously did not develop 
obesity following a high fat diet showed a different hypotha-
lamic response to fasting than animals that developed obesi-
ty. Under energy restriction hypothalamic nuclei activation 
follows similar patterns in obese and normal animals, which 
activate orexigenic signals in contrast with those observed in 
lean group. 

Key words: hypothalamus, appetite, obesity 
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BODY MASS INDEX AND BLOOD PRESSURE OF 
UNDERGRADUATES STUDENTS IN SOUTH WEST 
NIGERIA
S. Nupo1, J. Akinlotan1, O. Akinlua1 
1Moshood Abiola Polytechnic Ojere Abeokuta, 
Nigeria

Background and objectives: The study was carried out to 
determine the prevalence of overweight and the blood pressure 
of undergraduates in South west Nigeria. A total number of five 
hundred (500) students were randomly-selected. 

Methods: A representative sample of five hundred (500) 
students was surveyed from south west Nigeria pretested inter-
view guide was used to collect information on personal data, 
and socio demographic characteristics of the subjects. Infor-
mation on dietary diversity was obtained using Food and Nu-
trition Technical Assistance Project questionnaire (FANTA). 
Body mass indexes (BMI), waist-hip ratio (WHR) were used 
in classifying obesity. Information on food intake was obtained 
from 24- hour dietary recall techniques. Fasting Blood samples 
were collected from the students to determine their lipid profi-
le. Automatic sphgmanometer was used to measure the blood 
pressure, dietary diversity score (DDS) was computed and the 
nutritional status was assessed. Data were analyzed using des-
criptive statistics; SPSS software package version 16.0. 

Results: The result of the blood pressure revealed that 36% 
of the female had normal blood pressure, 22% had pre-hyper-
tension, 6% had stage 1 hypertension while 2% had stage 11 
hypertension. Also, 14% of male had normal blood pressure, 
15% had pre-hypertension, 4% had stage 1 hypertension, 2% 
had stage 11 hypertension. The result of BMI shows that 7% of 
the female were overweight, 2% had obesity grade 1 while 0.3% 
had obesity grade 11. Only 2% of male were overweight. The 
result reveals that 10% of female had chronic energy deficiency 
while 1.3% of male had chronic energy deficiency. The dietary 
diversity score of the students were low (3.22+- 20 and 3.31+-
22 for male and female respectively). 

Conclusions: The protein intake of the subjects was low. 
The nutritional status of the student must be improved. 

Key words: BMI, protein intake, blood pressure

PO243
REDUCTION OF INFLAMMATION-RELATED CVD 
RISK FACTORS IN PERIPHERAL TISSUES BY SUP-
PRESSION OF POSTPRANDIAL HYPERGLYCEMIA 
IN TYPE 2 DIABETIC OLETF RATS
C. Imai1, T. Harasaki1, K. Mochizuki2, T. Goda1 
1Graduate School of Integrated Pharmaceutical and 
Nutritional Sciences, University of Shizuoka, Shi-
zuoka, Japan 
2Faculty of Life and Environmental Sciences, Univer-
sity of Yamanashi, Kofu, Japan

Background and objectives: Postprandial hyperglycemia is 
reportedly related to risks for cardiovascular diseases (CVD), 
but the underlying mechanisms are unclear. In this study, we 
examined whether suppression of postprandial hyperglycemia 
by supplementation with alpha-glucosidase inhibitor miglitol 
leads to alterations in the expressions of inflammatory cyto-
kines and adhesion molecules in peripheral tissues including 
leukocytes, aorta and skeletal muscle. 

Methods: Thirteen-week-old male Otsuka Long–Evans 
Tokushima Fatty (OLETF) rats, an animal model of type 2 dia-
betes, were fed a control diet or a diet containing 600 mg/kg 
miglitol for 47 weeks. Blood, skeletal muscle and the aorta were 
collected, and total RNA was subjected to real-time RT-PCR 
analysis of the mRNA levels of inflammatory cytokines and 
adhesion molecules. Concentrations of adhesion molecules in 
arterial blood were determined using antibody-immobilized 
beads by MILLIPLEX system. 

Results: Oral glucose tolerance tests showed that OLETF 
rats fed a diet containing miglitol showed a decrease in pos-
tprandial glucose levels, along with preserved postprandial 
insulin response. Real-time RT-PCR analysis of the genes in 
peripheral leukocytes showed that rats fed a diet containing 
miglitol had reduced expressions of the genes coding inflam-
matory cytokines (IL-1beta, TNF-alpha, S100 a11) and E-se-
lectin, an adhesion molecule which enhances attachment of 
leukocytes with vascular endothelium. In OLETF rats fed a 
diet containing miglitol, mRNA levels of IL-1beta and CD11c 
integrin were reduced in the skeletal muscle, and those of E-
selectin were reduced in the aorta, which was accompanied by 
a reduction in the serum sE-selectin and sICAM-1 levels. 

Conclusions: These results suggest that suppression of pos-
tprandial hyperglycemia leads to a reduction in the expressions 
of inflammation-related CVD risk factors in various tissues in-
cluding peripheral leukocytes, aorta and skeletal muscle. 

Key words: postprandial hyperglycemia, inflammation, 
leukocyte, adhesion molecule, diabetes 
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DIETARY DIVERSITY SCORE, LIPID PROFILE AND 
NUTRITIONAL STATUS OF UNDERGRADUATES IN 
SOUTHWEST NIGERIA
N. Sunday1, A. Jokodola1, O. Segun1 
1Moshood Abiola Polytechnic Ojere Abeokuta, 
Uganda

Background and objectives: This study was carried out to 
determine the Dietary Diversity score, lipid profile and nutri-
tional status of undergraduates in South west Nigeria. 

Methods: A representative sample of five hundred (500) 
students was surveyed from Moshood Abiola Polytechnic and 
Lagos state Polytechnic using simple random technique. A 
pretested interview guide was used to collect information on 
personal data, and socio demographic characteristics of the 
subjects. Information on dietary diversity was obtained using 
Food and Nutrition Technical Assistance Project questionnaire 
(FANTA). Body mass index (BMI), waist-hip ratio (WHR) and 
skin fold thickness were used in classifying obesity. Informa-
tion on food intake was obtained from 24- hour dietary recall 
techniques. Fasting Blood samples were collected from the stu-
dents to determine their lipid profile. Dietary diversity score 
(DDS) was computed and the nutritional status was assessed. 
Data were analyzed using descriptive statistics; SPSS software 
package version 16.0. 

Results: The results revealed that majority (97.7%)of the 
students were within the age range of 18-15 years, more than 
half (59%) were female. The results of the dietary diversity 
score showed that starch received the highest score 0.70±2.91 
while cereal/ grain received the lowest score (0.30±3.37). The 
result of the lipid profile showed that 7% male were below opti-
mal level of low level lipoprotein (LDL), 7% were near optimal, 
10% had normal triglycerides. The result of body mass index 
showed that 6% had chronic energy deficiency, 3% were obese 
while others had normal body weight. 

Conclusions: The dietary diversity score of the students 
were low and it had influence on their nutritional status.

Key words: Diversity, nutritional, dietary 
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NUTRITIONAL EXTREMES AMONG RURAL CHIL-
DREN AGED 7-15 INHABITING POMERANIA RE-
GION IN THE LIGHT OF THE ECONOMIC TRANSI-
TION IN POLAND.
J. Roznowski1, L. Cymek2, A. Roznowska3 
1Nzoz Twoj Lekarz, Chełmno, Polonia 
2Departament of Population Biology, Institute of 
Biology and Environmental Protection, Pomeranian 
University in Supsk, Poland 
3Student at Medical Unversity of Gdañsk, Poland

Background and objectives: The aim of this study is to exa-
mine the prevalence of underweight, overweight and obesity, 
using International Obesity Task Force (IOTF) criteria, in four 
rural children living in Pomerania Region cohorts in different 
economic eras: communist economy (1976/1983), crisis of the 
1980s (1988/1991), political transformation (1996/2001) and 
free market economy (2006/2010), when the living conditions 
of majority of the Polish population changed. 

Methods: The study included 11,780 records (5,818 boys 
and 5,962 girls) for children aged 7-15. The Chi-Square test 
was used for statistical analysis of the prevalence of over- and 
underweight in boys and girls during the subsequent decades 
and in the groups with different SES. Logistic regression mo-
dels was applied for underweight/overweight risk assessment 
(odds ratio-OR) vs. the analysed variables 

Results: Children were characterised by a statistically signi-
ficant (p<0.0001) differentiation of the prevalence of body mass 
deficit and excess in particular periods of the study. Almost 
each period –excluding 2006-2010 demonstrated both a high 
prevalence of overweight and thinness among girls (p<0.0001). 
The highest prevalence of thinness in girls and boys was noted 
in the third period of the study (16.38% and 12.24% respec-
tively). In the years 2006-2010 both girls and boys presented 
the highest prevalence of overweight and obesity (15.9% and 
16.03%). Social factors such as mother`s or father`s education 
were moderately associated with under- or overweight ([odds 
ratio] OR fluctuated from 1.55 to 3.23). High association in 
density of households per room (equivalent of low income) 
with both under- and overweight noted over all four past de-
cades (p<0.00001). 

Conclusions: While overweight and obesity was signifi-
cantly spreading, malnutrition still remained a serious pro-
blem. The coexistence of children representing opposite sides 
of the energy balance equation presents a unique challenge for 
policy and interventions. 

Key words: rural children, body mass index, SES
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THE REGULAR INTAKE OF LACTOBACILLUS PLAN-
TARUM 3547 IMPROVEMENT THE INFLAMATORY 
PROFILE MEASURED IN PLASMA OF PEOPLE 
WITH OVERWEIGHT AND OBESITY.
B. López-Plaza1, A. Fernández2, L M. Bermejo1, T K. We-
ber1, M. Varero-Pérez1, S. Palma-Milla1, A. Lisbona-Ca-
talan1, C. Gómez-Candela1 
1Department of Clinical Nutrition and Dietetic, Hos-
pital La Paz Institute For Health Research (IdiPAZ). 
Madrid, Spain 
2CARINSA Group, Sant Quirze del Vallès, Barcelona, 
Spain

Background and objectives: Overweight and obesity are 
characterized by a mild but chronic state of inflammation. Pro-
biotics have showed to strengthen the beneficial microbiota 
modulating inflammatory process. Main objective has been to 
evaluate the effect of regular intake of probiotic Lactobacillus 
plantarum 3547 (Lp3547) on markers of inflammation measu-
red in plasma of people with overweight and obesity. 

Methods: A randomized, double-blind, placebo-controlled 
clinical trial was carried out during 10 weeks in 22 healthy vo-
lunteers of both genders with overweight/obesity (IBM ≥27-
<35kg/m2); 40-50 years old, without chronic diseases and 
without pharmacologic treatment. Before 2 weeks of diet sta-
bilization and fermented foods suppression participants were 
randomized into 2 groups: Probiotic Group (LpG, n=11) that 
consumed a daily capsule of Lp3547 (10x109cfu) and Place-
bo group (PG, n=11) with a capsule containing maltodextrin. 
Both groups maintained the habitual pattern of physical activi-
ty and diet. At the beginning and end of the intervention, blood 
samples were collected to determine the inflammatory profile 
by ELISA. Anthropometric and diet were evaluated. 

Results: At the beginning of the intervention both groups 
had similar values of cytokines in plasma. After the interven-
tion the participants who belonged to LpG showed a signifi-
cantly decreased of INF-γ; compared with those belonging to 
GP (-2.9±1.1 vs. -0.01±0.06pg/ml)(p<0.05). Other cytokines 
such as TNFα; levels showed a tendency to decrease in LpG 
participants between the beginning and end of the intervention 
(8.6±9.3 vs 7.4±4.2pg/ml) (p<0.1) while those participants be-
longing to PG remained stable (4.4±2.9 vs 5.23±3.5pg/ml). The 
other cytokines had no significant changes. 

Conclusions: regular consumption of the probiotic Lp3547 
for 8 weeks improves the inflammatory profile from plasma to 
decreasing the INF-γ levels and improving slightly the TNF-a 
levels in people with overweight and obesity. 

Key words: Probiotics, Overweigh/Obesity, Cytokines. 
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UTILIZATION OF MATERNAL HEALTH SERVICES 
AND APPROPRIATE FEEDING PRACTICES TO IM-
PROVE NUTRITIOANAL STATUS OF INFANTS AND 
YOUNG CHILDREN IN NEPAL
K N. Pokhrel1, M. Jimba1, J. Yasuoka1, K. Otsuka1, N. 
Pokhrel2 
1Department of Community and Global Health, The 
University of Tokyo, Japan 
2Integrated Development Foundation Nepal, Nepal

Background and objectives: In some developing countries, 
including Nepal, mothers receive nutrition education covering 
infant and young child feeding (IYCF) practices while atten-
ding maternal antenatal care (ANC) and postnatal care (PNC) 
visits. However, the relationship between maternal health ser-
vice utilization and child undernutrition remains unknown. 
Moreover, few studies indicated the relationship between a 
summary of comprehensive IYCF practices and undernutri-
tion. This study aimed to examine the relationship between 
maternal health service utilization and undernutrition, and 
that between IYCF and undernutrition. 

Methods: A cross-sectional study was performed with 400 
mothers who had children aged 6-23 months in Makawan-
pur district, Nepal. Information on sociodemographic back-
grounds, household food insecurity, utilization of maternal 
health services, feeding practices and children anthropometrics 
were collected. To measure summary of comprehensive IYCF 
covering breastfeeding, meal frequency, dietary diversity, and 
food variety, an infant and child feeding index (ICFI) was used. 
Multivariate logistic regression analysis was applied to exami-
ne the association of exposure variables with underweight and 
stunting. 

Results: Approximately 50% of children were stunted and 
22% of them were underweight. Maternal ANC visit was ne-
gatively associated with underweight (AOR: 3.5; 95% CI: 2.86-
13.82; p=0.040) and stunting (AOR: 3.1; 95% CI: 1.58-13.40; 
p=0.009). Also, maternal PNC visit was negatively associated 
with underweight (AOR: 3.9; 95% CI: 1.63-9.15; p=0.002). Low 
ICFI score was positively associated with underweight (AOR: 
2.8; 95% CI: 1.00-7.87; p=0.042) and stunting (AOR: 4.0; 95% 
CI: 1.40-11.38; p=0.009) among the children. 

Conclusions: Maternal ANC and PNC visits were was ne-
gatively associated with underweight and stunting. Additiona-
lly, inappropriate feeding practice had positive association with 
underweight and stunting. Increase in coverage of ANC and 
PNC visits is recommended along with nutrition education, 
that target mothers to improve feeding practices and thus to 
improve nutrition status of children. 

Key words: Breastfeeding; infant and child feeding; under-
nutrition; antenatal care; postnatal care; Nepal 
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FABP4 AND TNF-ALPHA METHYLATION LEVELS 
ARE ASSOCIATED WITH WEIGHT LOSS IN SPA-
NISH ADOLESCENTS: THE EVASYON STUDY
A. Moleres1, J. Campion1,2, F I. Milagro1,2, C. Campoy3, J 
M. Garagorri4, A. Marcos5, J A. Martinez1,2, M C. Azcona-
Sanjulian6, A. Marti1,2 
1Department of Nutrition, Food Science and Physio-
logy, University of Navarra, Navarra, Spain 
2CIBER Fisiopatologia Obesidad y Nutricion (CIBE-
RObn), Instituto de Salud Carlos III, Spain 
3Pediatric Department, Medicine School, Universi-
dad de Granada,Spain 
4Department of Paediatrics, Radiology and Physical 
Medicine, Universidad de Zaragoza, Spain 
5Immunonutrition Research Group, Department of 
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ce, Technology and Nutrition (ICTAN, CSIC), Madrid, 
Spain 
6Paediatric Endocrinology Unit, Department of 
Pediatrics, University of Navarra Clinic, Spain

Background and objectives: FABP4 and TNF-a are predo-
minantly expressed in adipose tissue and its circulating levels 
have been linked to obesity. However, there is very scarce in-
formation of whether epigenetic patterns of these genes could 
influence individual weight loss response. Therefore, the aim 
of our study was to analyze whether methylation levels of two 
CpGs sites in FABP4 and TNF-a genes could predict weight loss 
response to a lifestyle intervention programme in overweight/
obese (OW/OB) Spanish adolescents. 

Methods: Twenty four OB/OW adolescents (12-16 years 
old; 42% males) undergoing 10 weeks of a multidisciplinary in-
tervention for weight loss (EVASYON study) were assigned as 
high (n=12; BMI-SDS loss >1.0) or low (n=12; BMI-SDS loss < 
0.4) responders to the treatment. Baseline methylation levels of 
CpGs located in FABP4 and TNF-a genes were measured using 
the genome-wide Illumina Infinium HumanMethylation27 
BeadChip array. 

Results: We found a sex-response interaction (p=5.8 x 10-
4) for FABP4 (cg10062803) methylation levels. Male low res-
ponders to the weight loss intervention programme had sig-
nificantly higher basal methylation levels (p=6 x 10-4) for the 
studied CpG, while in females this site was hypomethylated in 
low responders compared to high responders (p=0.008). Con-
cerning TNF-a (cg04425624), basal hypermethylation predic-
ted a greater weight loss after the intervention both in males 
(p=0.002) and females (p=0.04). 

Conclusions: Methylation levels of two CpGs in the FABP4 
and TNF-α genes are associated with the weight loss response 
and could therefore be used as putative epigenetic biomarkers 

to predict the susceptibility to lose weight after a multidiscipli-
nary lifestyle intervention in OW/OB adolescents. 

Key words: weight loss intervention, epigenetics, genes, 
biomarker. 
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EFFECT OF A FOS-LACTOBACILLUS FERMENTUM 
SYMBIOTIC ON HEPATIC AND ADIPOSE TISSUE 
TRANSCRIPTOME IN OBESE ZUCKER RATS
B. Rivero2, O. Martinez-Augustin1, A. Zarzuelo1, F. San-
chez de Medina1 
1University of Granada / CIBERehd, Granada, Spain 
2University of Granada, Granada, Spain

Background and objectives: Modulation of the intestinal 
microbiota may play a role in the management of metabolic 
syndrome. Here we examine the impact of a beneficial symbio-
tic on adipose and hepatic tissue at the genomic level. 

Methods: obese Zucker rats were treated with FOS (5% 
diet) and 1.25·E11 UFC/L of Lactobacillus fermentum for 10 
weeks. RNA was isolated from the liver and visceral adipose 
tissue and analyzed with SurePrint G3 Rat Gene Expression 
Microarray (Agilent Technologies). Experimental groups: lean 
Zucker (control) rats, untreated obese Zucker, treated rats. · 

Results: obesity had a major impact on the transcriptome of 
both hepatic and especially adipose tissue, with 3584 and 7036 
sequences differentially expressed compared with the lean con-
trols. The adipose tissue of symbiotic treated rats showed only 
52 sequences upregulated and 88 downregulated compared 
with that of obese controls. The general effect of the symbiotic 
was that of normalization, i.e. treatment tends to augment obe-
sity-repressed genes and viceversa. The exceptions were Arntl, 
which is lowered by obesity and further downregulated by the 
symbiotic, and Mt1a, Tef, Bhlhe41, Pik3ip1 and Hspb7, which 
show the opposite behaviour. The transcriptome of hepatic 
tissue showed 2612 sequences differentially modulated by the 
symbiotic compared with obese controls. Only 1335 of these 
correspond to genes modulated by obesity, i.e. half of the chan-
ges in the transcriptome affect genes whose expression is not 
changed by obesity. Furthermore, the profile was very different 
from that observed with adipose tissue, in that there are many 
genes showing changes of expression in the same direction i.e. 
upregulated by both obesity and symbiotic, and viceversa. 

Conclusions: symbiotic treatment of obese Zucker rats has 
a major effect on hepatic gene expression, which may be related 
to its beneficial impact in metabolic syndrome. 

Key words: genomics, symbiotic, metabolic syndrome, 
transcriptome 
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HIGHER TELOMERE LENGTH IS ASSOCIATED 
WITH A DECREASE IN OBESITY RISK IN AN IN-
TERVENTION WITH MEDITERRANEAN DIET: THE 
PREDIMED-NAVARRA TRIAL
S. García-Calzón1, A. Gea2, C. Razquin3, D. Corella4,5, R 
M. Lamuela-Raventós4,6, J A. Martinez1,4, M A. Martí-
nez-González2,4, G. Zalba7, A. Marti1,4 

1Department of Nutrition, Food Science and Physio-
logy, University of Navarra, Navarra, Spain 
2Department of Preventive Medicine and Public 
Health, University of Navarra, Navarra, Spain 
3Neurogenetics Laboratory, Division of Neuroscien-
ces, Center for Applied Medical Research, University 
of Navarra, Navarra, Spain 
4CIBER Fisiopatología de la Obesidad y Nutrición 
(CIBERobn), Instituto de Salud Carlos III, Spain 
5Department of Preventive Medicine and Public 
Health, University of Valencia, Valencia , Spain 
6Department of Nutrition and Food Science, Univer-
sity of Barcelona, Barcelona, Spain 
7Department of Biochemistry and Molecular Biolo-
gy, University of Navarra, Navarra, Spain

Background and objectives: Shorter telomere length (TL) 
is associated with some age-related human disorders, but its 
relationship with obesity or adiposity parameters remains un-
clear. The aim of this study was to assess the relationship bet-
ween TL and changes in adiposity indexes after a 5-year nutri-
tional intervention. Subjects and 

Methods: TL was measured by quantitative real-time PCR 
in 521 subjects (55-80 years, 55% women). Participants were 
randomly selected from the PREDIMED-NAVARRA center 
after they completed a 5-year intervention program. Anthro-
pometric parameters and TL were measured and assessed at 
baseline and after 5-year intervention. 

Results: Higher baseline TL significantly predicted a grea-
ter decrease in body weight (B= -1.09 kg, 95%CI: -2.01;-0.16 
kg), BMI (B= -0.47 kg/m2, 95%CI: -0.83;-0.11 kg/m2), waist 
circumference (B= -1.15 cm, 95%CI: -2.28;-0.01 cm) and waist 
to height ratio (B= -0.008, 95%CI: -0.010; -0.001) in multiple-
adjusted models. In addition, the reduction in adiposity in-
dexes during the intervention was associated with increasing 
TL and was even higher among subjects with the longest telo-
meres at baseline. Logistic regression analysis showed that the 
risk of remaining obese after 5 years was lower in those parti-
cipants who initially had the longest telomeres and increased 
their TL after the intervention. 

Conclusions: Our research suggests that TL is inversely as-
sociated with changes in obesity markers. The assessment of TL 
can provide further insights for biological pathways leading to 

adiposity. We show for the first time that a decrease in obesity 
risk is linked to higher TL after a 5-year Mediterranean diet 
intervention. 

Key words: Telomere length, adiposity, aging, nutritional 
intervention. 
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DNA METHYLATION PATTERN AND GENE EX-
PRESSION OF KCNQ1 AND C5AR1 IN RELATION 
TO ISCHEMIC STROKE AND OBESITY
A. Gomez-Uriz1, I. Abete3, F. Milagro1,2, A. de Arce4,5, E. 
Goyenechea3, V. Blazquez3, M. Martinez-Zabaleta4,5,7, 
J A. Martinez1,2, A. Lopez de Muniain3,4,6,7, J. Campion1,2 
1Department of Nutrition, Food Science and Physio-
logy, University of Navarra, Spain 
2CIBER Fisiopatología Obesidad y Nutrición (CIBE-
RObn), Instituto de Salud Carlos III, Spain 
3Neuroscience Area, Institute Biodonostia, Donos-
tia-San Sebastian, Spain 
4Department of Neurology Hospital Universitario 
Donostia, Donostia-San Sebastian, Spain 
5Department of Neurology, Neurovascular Unit, 
Hospital Universitario Donostia, Donostia-San 
Sebastian, Spain 
6CIBERNED (Ministry of Economy and Competitive-
ness, Institute Carlos III, Spain 
7Department of Neurosciences. University of Bas-
que Country UPV-EHU, Spain

Background and objectives: DNA methylation that may 
be modified by obesity and stroke is one of the epigenetic me-
chanisms that regulates gene expression. The objective of the 
present study was the search of epigenetic changes related to 
cerebral infarction, and whether these modifications depend 
on the obese state. 

Methods: DNA isolated from white blood cells of 6 non-
obese patients without stroke (BMI 22.5±2.0 kg/m2; Waist 
circumference (WC) 83.3±12.5), 6 non-obese with ischemic 
stroke (BMI 22.5±1.6 kg/m2; WC 84.5±4.1), 6 obese without 
stroke (BMI 36.6±3.4 kg/m2; WC 111.3±9.3), and 6 obese 
with ischemic stroke (BMI 33.7±1.1 kg/m2; WC 117.6±12.5) 
was bisulfite treated and hybridized on a Human Methyla-
tion27BeadChip array (Illumina). Selected genomic regions of 
the KCNQ1 and C5AR1 genes were subsequently analyzed by 
Sequenom EpiTYPER, and RT-PCR was applied to determine 
changes in their expression. 

Results: Array analysis showed more than 97 CpGs diffe-
rentially methylated (p<0.05 and Δmethylation>5%) between 
obese and non-obese subjects (i.e., KCNQ1). 80 CpGs were 
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modified in stroke patients and 27 CpGs showed interactions 
between groups (i.e., C5AR1). EpiTYPER approach showed 
that two CpG sites of KCNQ1 were hypermethylated (p<0.05) 
in obese in comparison with lean patients. Concerning C5AR1, 
the whole promoter region was hypomethylated (p<0.05) in 
stroke patients and hypermethylated (p<0.05) in obese sub-
jects. Obese patients showed significantly lower (p<0.05) ex-
pression of both genes, whereas stroke patients showed lower 
(p<0.05) KCNQ1 mRNA levels. 

Conclusions: The DNA Methylation pattern of white blood 
cells was modified by ischemic stroke and obesity status. Mo-
reover, DNA hypermethylation in obese status was reflected in 
a decrease of gene expression of KCNQ1 and C5AR1. These 
results suggest the potential use of gene expression and/or epi-
genetic biomarkers in clinical diagnosis and prognosis of obe-
sity comorbidities. 

Key words: cerebral infarction, epigenetic, mRNA 
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EFFECTS OF CARDIOTROPHIN-1 ON HSL AND 
ATGL PROTEIN LEVELS IN ADIPOSE TISSUE OF 
OB/OB MICE
M. Lopez-Yoldi1, M J. Moreno-Aliaga1,3, J A. Martinez1,3, 
J. Prieto2, M. Bustos2 
1Department of Nutrition, Food Science and Physio-
logy. University of Navarra. Spain 
2Area of Hepatology and Gene Therapy. Center for 
Applied Medical Research (CIMA), University of 
Navarra, Spain 
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Background and objectives: Cardiotrophin-1 (CT-1) is 
a member of the IL-6 family of cytokines. A recent study of 
our group has revealed that CT-1 is a key regulator of glucose 
and lipid metabolism. The aim of this study was to analyze the 
effects of recombinant CT-1 (rCT-1) on protein levels of adipo-
se triglyceride lipase (ATGL), hormone-sensitive lipase (HSL) 
and perilipin, the key enzymes of lipolysis, in mouse epididy-
mal white adipose tissue. 

Methods: Effects of rCT-1 treatment were evaluated in 
eight weeks-old male ob/ob mice. Animals were treated intra-
venously with rCT-1 (0.2 mg/kg of body weight) and sacrificed 
30 minutes after administration. Control mice were administe-
red vehicle (saline). Total protein content of perilipin and the 
main lipases ATGL and HSL, as well as the phosphorylation 
levels of perilipin and HSL at Ser563, Ser565 and Ser660 were 
analyzed by Western Blot in epididymal fat lysates. 

Results: rCT-1 treatment induced a marked increase in 
PKA mediated phosphorylation of perilipin and HSL at Ser660 

and Ser563. However, AMPK mediated phosphorylation of 
HSL on Ser 565 was significantly decreased. Moreover, a sig-
nificant increase on ATGL protein levels was observed in mice 
adipose tissue after 30 min of rCT-1 treatment compared with 
that from control ob/ob mice. 

Conclusions: The present data suggest a lipolytic action of 
rCT-1 in adipose tissue of ob/ob mice mainly mediated by ac-
tivation of the main lipases, HSL and ATGL, involved in the 
lipolytic process.

Key words: Cardiotrophin-1, lipolysis, ATGL, HSL, perili-
pin
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TION DECREASES CHEMERIN IN HIGH FAT-FED 
RATS
P. Prieto-Hontoria1,2, M. Fernandez-Galilea1, P. Perez-
Matute1,3, J A. Martinez1,2, M J. Moreno-Aliaga1,2 
1Department of Nutrition, Food Science and Physio-
logy, University of Navarra, Pamplona, Spain 
2CIBER Fisiopatologia Obesidad y Nutricion (CI-
BERObn), Instituto de Salud Carlos III, Pamplona, 
Spain 
3Infectious Diseases Area, Center for Biomedical 
Research (CIBIR), Logroño, Spain

Background and objectives: Chemerin is a novel adipoki-
ne highly expressed in white adipose tissue. Serum chemerin 
levels are elevated in obese compared with lean both in animals 
and humans. Serum chemerin levels are strongly associated 
with markers of inflammation and components of the meta-
bolic syndrome. α-Lipoic acid (α-LA) has been shown to exert 
beneficial properties on diabetes and obesity. So, the aim of this 
study was to investigate the effects of supplementation of high 
fat diet with α-LA on chemerin circulating levels in rats. 

Methods: Control and high fat-fed male Wistar rats were 
assigned into two subgroups; in one of them the diet was 
supplemented with α-LA (0.25 wt/100 wt of diet) during 8 wee-
ks. Two Pair-Fed (PF) groups were also included in order to 
evaluate if α-LA actions are secondary to its inhibitory effects 
on food intake. Serum chemerin levels were determined by 
ELISA. 

Results: Chemerin circulating levels were significantly hig-
her in the obese high fat-fed group in comparison with the 
control group. Supplementation of the diet with α-LA was able 
to reduce the overproduction of chemerin induced by the high 
fat feeding. α-LA also reduced chemerin levels in control-chow 
fed animals. A decrease in circulating chemerin was also ob-
served in the PF group fed on a high fat diet, suggesting that 
the effects of α-LA on chemerin are in part secondary to its 
anorexigenic and body weight lowering properties. 
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Conclusions: These results suggest that the reduction of 
chemerin could also contribute to the beneficial effects of die-
tary supplementation with α-LA on obesity-related metabolic 
disorders. 

Key words: Lipoic Acid, Obesity, Chemerin
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FEATURES OF A POPULATION INTERESTED IN 
PERSONALIZED NUTRITION BASED ON GENOTY-
PE: APPLICATION OF A SNP GENOTYPING KIT
R. San-Cristobal1, L. Goni1, F. Milagro1,2, M. Cuervo1,2, A. 
Ibanez1, M. Hernandez1, J A. Martinez1,2 
1Department of Nutrition, Food Science and Physio-
logy, University of Navarra, Spain 
2CIBER Fisiopatologia Obesidad y Nutricion (CIBE-
RObn), Instituto de Salud Carlos III, Spain

Background and objectives: Personalized nutrition is 
starting to be based on genetic variance, which is enabling to 
prescribing a customized dietary pattern to prevent or treat nu-
tritionally-related diseases through specific genetic risk scores 
(GRS) and SNP screening tools. The aim of the present study 
was to describe the features of a population which have requi-
red a nutrigenetic service. 

Methods: The interactions between food intake or dietary 
pattern with genetics was assessed by screening of 24 specific 
SNPs previously reported in GWAS studies and meta-analyses 
for obesity, type 2 diabetes, lipid profile, cardiovascular risk 
and metabolism of specific nutrients by Luminex based SNP 
genotyping using DNA Zip Coded beads. Furthermore, medi-
cal/family history, habitual dietary habits, lifestyle behaviors, 
anthropometric and biochemical data were collected between 
September 2012 and January 2013 from the first three hundred 
users seeking for a nutrigenetic advice. Genetic samples (isola-
ted from oral epithelial cells) allowed calculating a GRS related 
to the risk to develop 14 metabolic associated disorders and 
micronutrient alterations. 

Results: About 23% of the users were male (n=70) and 77% 
were female (n=230), while 152 users were <50 y.o. and 148 
were ≥50 y.o. The more prevalent diseases among of subjects 
seeking for a nutrigenetic advice were obesity (41%) and rela-
ted disorders such as hypercholesterolemia (24%) and hyper-
tension (21%). According to the GRS, 59% of the subjects with 
BMI>30kg/m2 presented genetic predisposition for obesity. 
Similarly, 25% of the diabetic, 22% of the hypercholesterolemic 
and 38% of the hypertriglyceridemia subjects showed genetic 
predisposition according to the GRS for each disease. 

Conclusions: The user profile of this nutrigenetic service 
are a 50 y.o. obese woman. This nutrigenetic approach will 

allow personalizing the management of obesity and related di-
sorders trough genotype assessment. 

Key words: Personalized nutrition, Nutrigenetic service, 
Metabolic diseases 
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TE DIFFERENTIATION: CHANGES IN CAVEOLIN-1 
METHYLATION AND EXPRESSION
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Background and objectives: Obesity is a metabolic disea-
se in which regulation of gene expression by epigenetic me-
chanisms may play a critical role. Caveolin-1 (Cav-1) is a gene 
highly expressed in adipocytes that plays a key role in the regu-
lation of insulin signalling. The aim of this study was to deter-
mine whether high concentrations of methylating agents might 
cause alterations in the adipogenic process and if these modi-
fications might be associated with changes in the methylation 
pattern of the Cav-1 gene and its expression. 

Methods: 3T3-L1 cells were differentiated during 21 days 
in the presence or absence of a methylating cocktail composed 
of choline 70 µM, betaine 1400 µM, vitamin B12 0.074 µM and 
folic acid 0.09 µM. Adipocyte differentiation stage was monito-
red by Oil Red O staining. The region of Cav-1 studied (from 
619 bp 5´ to 1333 bp 3´ of the ATG codon) includes two CpG 
islands located in the proximal promoter and the first intron of 
the gene. Methylation percentage of CpG dinucleotides was de-
termined by MassArray Epityper. Cav-1 expression was mea-
sured by RT-PCR and protein level by western blotting. 

Results: The treatment of 3T3-L1 cells with the methylating 
agents for 21 days produced a slight but significant delay in the 
differentiation process. The pro-methylating environment in-
duced a significant increase in the methylation of most of the 
CpG sites of the analyzed Cav-1 region. The expression of the 
Cav-1 gene was also affected by the methylating agents. 

Conclusions: The current study demonstrates that a milieu 
rich in methylating agents could affect the adipogenic process 
and induce changes in the expression of key genes involved in 
the regulation of insulin signalling through epigenetic mecha-
nisms. 

Key words: Caveolin-1, adipocyte differentiation, epigene-
tics, insulin signalling. 
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TRANSCRIPTOME ANALYSIS IDENTIFIED A PO-
TENTIAL NOVEL FUNCTION OF CORIANDER IN 
SUPPRESSION OF COLITIS
H. Jia1, M. Hanate1,2, W. Aw1,3, K. Saito1, H. Kato1,2 
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Background and objectives: Coriander (Coriandrum sati-
vum L.), a widely consumed spice, has been reported to have 
antioxidant, antimicrobial and carminative properties. In this 
study, transcriptome analysis was first performed in normal 
rats fed coriander to explore its new functions. Thereafter the 
predicted impacts and underlying mechanisms of coriander on 
colitis were investigated in DSS-induced mice colitis. 

Methods: Six-week-old male Wistar rats were fed either 
AIN-93G diet or AIN-93G-based diet with 0.5% of corian-
der powder for 4 weeks. Hepatic gene expression profile was 
obtained using DNA microarray analysis (Rat Genome 230 
v2.0, Affymetrix). Functional categorizing was assigned using 
Ingenuity Pathway Analysis. Experimental colitis was induced 
in seven-week-old male C57BL/6J mice by adding 1% DSS in 
drinking water for 9 days. Mice were fed either AIN-93G diet 
or 2% coriander diet. Severity of colitis was estimated as disea-
se activity index (DAI). Plasma TNF-α levels and colonic gene 
expression of pro-inflammatory cytokines were also measured. 

Results: Top “bio” Function involved in Diseases and Di-
sorders in rats fed coriander was Inflammatory disease. The 
highest ranked functions involved in this were Inflammatory 
bowel disease (IBD), Crohn’s disease, Asthma and rheumatic 
arthritis, of which the latter two are main extraintestinal ma-
nifestations of IBD. These results indicate that coriander may 
have a potential beneficial role for the management of IBD. In 
mice, COR significantly suppressed the elevation of DAI and 
plasma TNF-α levels. Gene expression of pro-inflammatory 
markers such as IL-6, MIP2, IL-1β, COX-2 and CCL2 were 
down-regulated, whereas IL-10, which reduces the production 
of inflammatory cytokines, was up-regulated in COR group. 

Conclusions: The transcriptomics analysis uncovered new 
beneficial functions of coriander. Coriander improved colitis 
symptoms and suppressed pro-inflammatory cytokine respon-
ses in experimental colitis, which might be involved in the me-
chanisms underlying the cytoprotective function of coriander 
in colon. 

Key words: coriander, DNA microarray, rat liver, mice co-
lon 

PO257
ESTIMATING THE ADEQUACY OF NUTRIENT AVAI-
LABILITY OF UGANDAN FARMING HOUSEHOLDS’ 
FOOD PRODUCTION
J. Fiedler1, J. Kalibbala Sekandi2 
1International Food Policy Research Institute (IFPRI) 
2Planning and Strategic Information Management 
Unit, UNICEF, Kampala and the Centre for Perfor-
mance Management and Evaluative Research, Plot 
89/91, Buganda Road P. O. Box 33027, Kampala, 
Uganda

Background and objectives: There has been increasing dis-
course about the optimal mix of nutrition programs. However, 
few empirical studies examine this important issue. The objec-
tive was to examineZambia’s micronutrient program portfolio 
and discussthe optimal mix based oncosts, coverage, impact 
and cost-effectiveness. 

Methods: We used household consumption and acquisition 
data from the 2006 Living Conditions Monitoring Surveywith 
a Zambian food composition table to estimate usual intakes of 
calories and key micronutrientsand estimated the prevalence 
of inadequate intake. Using purchases of fortified sugar and 
three other potentially fortifiable staples, we modeled the addi-
tional intake of nutrients due to each vehicle.We also modele-
dbiofortification of a high pro-vitamin A maizeand empirically 
identified the key characteristics of the maize market.Finally 
we analyzed vitamin A supplementation throughChild Health 
Week. For each intervention independently and all combina-
tions, we analyzed the cost, coverage and impact including the 
change in the prevalence of inadequate intake and the total 
number of disability-adjust life years (DALYs) saved. We used 
IFPRI’s IMPACT Model to predict changes in food production 
and consumption patterns through 2042and used alternative 
objective criteria to optimize the micronutrient program port-
folio mix over 30 years. 

Results: Oil and sugar offer the greatest coverage (67%-
69%) while biofortification can reach greater than 50%. Supple-
mentation and sugar and oil fortification produce the greatest 
impacts. The most cost-effective 1, 2, and 3-package interven-
tions were oil fortification alone; oil plus biofortification; and 
oil plus biofortification and supplementation. The sequencing 
of combinations affected these results. 

Conclusions: Each intervention plays a significant role in 
combating micronutrient deficiency in Zambia. However, the 
choice of vehicles and the order of implementation sequencing 
of the interventions is crucial to optimizing overall impact and 
cost-effectiveness. 

Key Words: Biofortification, fortification, supplementation, 
impact, cost-effectiveness 
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PO258
EFFECT OF FATTY ACIDS ON THE INFLAMMATORY 
CASCADE IN THP-1 DERIVED MACROPHAGES
C. Paras Chavez1, P. Noakes1, P. Calder1 
1Institute of Human Nutrition and Human Develop-
ment and Health, Faculty of Medicine, University of 
Southampton, Southampton, UK

Background and objectives: A long-lasting inflammatory 
response has been related to the development of chronic-de-
generative diseases. Fatty acids from the diet are incorporated 
into inflammatory cell membranes and give rise to bioactive 
compounds determining the duration and intensity of an in-
flammatory process. Macrophages are key players in the regu-
lation of inflammation. Nevertheless, the signalling pathways 
coordinating the production of newly characterized lipid me-
diators and the role of fatty acids in this network are not fully 
understood. We aimed to study the synergy between the ele-
ments involved in the inflammatory signalling cascade in ma-
crophages and to evaluate the effect of different fatty acids on 
these. 

Methods: THP-1 monocytes were differentiated to ma-
crophages using PMA. Macrophage phenotype was confirmed 
by evaluating cell morphology and cell surface expression of 
CD11c, CD14 and CD68 by flow cytometry and immunohis-
tochemistry. THP-1 derived macrophages were incubated with 
LPS or fatty acids. Cell pellets were collected for analysis of 
gene and protein expression. Lipid mediators and cytokines 
were evaluated by mass spectrometry and flow cytometry, res-
pectively. 

Results: PMA induced changes in cell morphology and ma-
crophage features in THP-1 monocytes. CD11c and CD14 ex-
pression were increased and THP-1 derived macrophages were 
positively stained for CD68. LPS incubation resulted in a dose- 
and time- dependent increment of inflammatory cytokines and 
lipid mediators. The NFκB pathway was activated following 
LPS treatment as evidenced by the decrease of IκB in the cyto-
sol and the increment of nuclear p65 at early time points. Fatty 
acid treatment altered COX protein and gene expression. 

Conclusions: The upregulated production of some cyto-
kines and lipid mediators is linked to the activation of the 
NFκB pathway. Fatty acids may modulate the course of the 
inflammatory response by inducing changes in this signaling 
pathway. We are grateful with Dr Mojgan Masoodi for assistan-
ce with mass spectrometry. 

Key words: Macrophage, inflammation, fatty-acids. 

PO259
INTRODUCING MIRONUTRIENT POWDER AS A 
POTENTIAL COMPLEMENTARY STRATEGY FOR 
ALLEVIATING PERSISTING MICRONUTRIENT DE-
FICIENCIES AMONG CHILDREN IN TANZANIA
G. Mulokozi1, J. Kaganda2, A. Mugabiro1, W. Lorri3 
1Feed The Future, Tuboreshe Chakula Project, Dar es 
Salaam, Tanzania 
2Tanzania Food and Nutrition Centre, Dar es salaam, 
Tanzania 
3Office of the President, Dar es Salaam, Tanzania

Background and objectives: Micronutrients deficiencies 
are public health problems in Tanzania affecting mostly chil-
dren and women of reproductive age. Ongoing interventions 
include twice-yearly vitamin A supplementation among chil-
dren, salt iodation and nutrition education to promote ap-
propriate complementary feeding and dietary diversification. 
Food fortification of maize flour and edible oil and home for-
tification with micronutrient powder (MNP) for foods consu-
med by children aged 6 – 59 months is being introduced in the 
country as a complementary intervention. 

Methods: Micronutrient deficiencies among children aged 
6-59 months was assessed in a cross-sectional study of Tanza-
nia Demographic and Health Survey of 2010 in which dried 
blood spot samples obtained from children aged 6-59 months 
were tested for vitamin A (retinol binding protein) and Iron 
(soluble transferrin receptor). A sample of household salt was 
collected and tested using a quantitative method. Coverage of 
vitamin A supplementation was assessed by asking women if 
their children had received vitamin A supplements. Current 
infection and or inflammation were assessed by testing C-reac-
tive protein. Market-based micronutrient powder to fortify 
foods intended for children aged 6-59 months is being intro-
duced in 8 districts of Tanzania. 

Results: After adjusting for current infection and/or in-
flammation, 33% of children aged 6-59 months had vitamin 
A deficiency, 59% had anaemia and 35% were iron deficient. 
About 47% of households were using salt that is adequately io-
dized. Vitamin A supplementation coverage was 61% among 
children; yet there was no significant reduction of vitamin A 
deficiency. Recent introduction of MNP with social marketing 
and behavioral change communication strategy in place is a 
key component of the intervention and expected to result in 
increased consumption of MNP by children. 

Conclusions: MNP intervention has a great potential for 
complementing supplementation and other interventions to 
alleviate micronutrient deficiencies among children in Tanza-
nia. 

Key words: Micronutrients deficiencies, Micronutrient 
powder, Tanzania 
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PO260
MATERNAL STRESS AND DISTRESS AND CHILD 
NUTRITIONAL STATUS
P. Rondó1, G. Rezende1, J. Lemos1, J. Pereira2 
1School of Public Health, University of São Paulo, 
Avenida Dr Arnaldo 715, São Paulo, Brazil 
2Federal University of Piauí, Campus Senador Helví-
dio Nunes de Barros, Rua Cícero Eduardo s/n, Bairro 
Junco, Picos, Brazil

Background and objectives: Malnutrition and overweight/
obesity seem to be more likely to occur in children of mothers 
with stress and distress. This study assessed the relationship 
between maternal stress and distress in pregnancy and 5-8 
years postpartum and child nutritional status. 

Methods: Longitudinal cohort study carried out in Jundiai 
city, Southeast Brazil involving 409 women followed throug-
hout pregnancy to 5-8 years postpartum, and respective chil-
dren. Measures of stress and distress were obtained three times 
in pregnancy (at gestational ages lower than 16 weeks, from 
20 to 26 weeks and from 30 to 36 weeks) and 5-8 years pos-
tpartum by the Perceived Stress Scale-PSS, General Health 
Questionnaire-GHQ, and the State Trait Anxiety Inventories-
STAI. The nutritional status of the children was assessed by the 
WHO body mass index-BMI z-score for age. The relationship 
between child BMI z-score for age and scores of the PSS, GHQ 
and STAI, was evaluated by multivariate linear regression, con-
trolling for confounding variables. 

Results: BMI z-score for age of the children was negatively 
associated with maternal scores of the PSS 5-8 years post-par-
tum and scores of the GHQ in the second trimester of pregnan-
cy. BMI of the children was positively associated with maternal 
BMI and birthweight (R2=0.13). There were 0.04 (CI=0.07-
0.9x10-2) decrease in child BMI per score unit of the PSS in-
crease, and 0.09 (CI=0.18-0.6x10-3) decrease in child BMI per 
score unit of the GHQ increase. 

Conclusions: This study detected a relationship between 
maternal mental and nutritional status and child nutritional 
status, implying that if the mother is not physically or mentally 
well, her capacity for caring for her child may be impaired. 

Key words: maternal stress, maternal distress, child nutri-
tional status, birthweight. 

PO261
PNPLA3 RS738409 POLYMORPHISM IN ASSOCIA-
TION WITH THE SUSCEPTIBILITY OF ALCOHOLIC 
LIVER DISEASE: A META-ANALYSIS
Z. Wang1, S. Rong1, Y. yang1, X. Xiang1 
1Department of Food Nutrition Assessment, Institu-
te of Nutrition and Food Safety, Chinese Center for 
Disease Control and Prevention, China

Background and objectives: Emerging evidence suggests 
an association between rs738409 polymorphism in the patatin-
like phospholipase domain containing 3 (PNPLA3) gene and 
the susceptibility to alcoholic liver disease (ALD). This study 
was to integrate previous findings and quantitatively summari-
ze the association through a meta-analysis. 

Methods: Electronic literature search was performed in the 
PubMed/MEDLINE and EMBASE databases through Decem-
ber 2012. Case-control and cohort studies that reported data 
about the association between the PNPLA3 rs738409 with 
ALD risk were eligible for inclusion. A meta-analysis was con-
ducted in a random-effects model. 

Results: Of the 85 potentially relevant articles, six articles 
comprising 6808 subjects (3220 ALD cases and 3588 controls) 
were included in the meta-analysis. A significantly increased 
risk for ALD, in particular cirrhotic ALD, was observed in in-
dividuals with the rs738409 G allele as compared with those 
with the C allele; the pooled odds ratios (ORs) and 95% con-
fidence intervals (CIs) were 1.80 (1.49-2.16) for overall ALD 
and 2.07 (1.81-2.37) for cirrhotic ALD (both P < 0.001). Fur-
thermore, the pooled ORs and 95% CIs for overall ALD and 
cirrhotic ALD among individuals with the GG genotype ver-
sus those with the CC genotype were 3.59 (2.37-5.43) and 4.37 
(3.06-6.26), respectively (both P < 0.001). 

Conclusions: Alcohol consumers carrying the rs738409 G 
allele in the PNPLA3 gene may have a higher risk of ALD, in 
particular cirrhotic ALD, than those carrying the C allele. Fur-
ther studies are warranted to demonstrate the detailed molecu-
lar mechanism and the clinical utility of these findings. 

Key words: PNPLA3; ALD; cirrhosis; meta-analysis; sus-
ceptibility 
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PO262
NUTRITIONAL STATUS AND COGNITIVE DEVE-
LOPMENT OF CHILDREN (6-24 MONTHS OLD) IN 
ISOKAN LOCAL GOVERNMENT AREA, OSUN STA-
TE, NIGERIA.
J. Ajisekola1, I O. Akinyele1 
1Department of Human Nutrition, University of 
Ibadan, Nigeria

Background and objectives: Studies have shown that a 
child’s learning capacity seems to be partially determined by 
parental investments in nutrition during infancy. The main 
objective of this study was to assess the nutritional status and 
cognitive development of 6-24 months old children. 

Methods: A cross-sectional survey was conducted among 
403 children (6-24 months) randomly selected from most pa-
tronized four comprehensive Primary Health Centers (PHC). 
Semi-structured questionnaire was used to collect information 
on mother’s socio-demographic characteristics and child fee-
ding practises. Child’s length and weight were measured, HAZ, 
WAZ and WHZ z-scores were also determined. Malawi Deve-
lopmental Assessment Tools consisting of 42 questions (of 90% 
pass assurance) in Gross motor, fine motor, social and langua-
ge domains were used to test for cognitive development of the 
children. 

Results: The results shows that 86.8% of the mothers were 
employed; out of which 42.4% were petty traders. Most of the 
mothers (66.0%), earned less than N10,000 per month. Of the 
mothers, 72.9% initiated breastfeeding within 1hour but only 
15.1% practiced exclusive breastfeeding. Only 42.7% of the 
children were introduced to complementary foods at 6 months 
and 45.2% of all ate three times daily. Result also showed that 
21.8%, 36.5%, 15.4% of the children were wasted, stunted and 
underweight, respectively. Sixty three percent (61.3%) of chil-
dren had adequate cognitive development while 38.7% were 
inadequate. There was significant association between mother’s 
occupation and income, feeding baby with colostrum, comple-
mentary feeding practices and cognitive development of chil-
dren. The duration of breast feeding was not associated with 
cognitive development. Wasting status (WHZ) was strongly as-
sociated with cognitive development of children but there was 
no association with underweight and stunting. 

Conclusions: This study showed that childhood malnutri-
tion and inadequate cognitive development starts early in life 
and often coincides with mothers’ economic status and child 
feeding practices. 

Key words: Nutritional status, Cognitive Development, 
child feeding practices. 

PO263
DIVERSITY AND NUTRITION QUALITY OF SOME 
SORGHUM GRAIN AND GERMINATED SORGHUM 
(SORGHUM BICOLOR) GRAIN VARIETIES GROWN 
IN KENYA
A. Makokha1, P. Kahenya1 
1Jomo Kenyatta University of Agriculture and Tech-
nology, Kenya

Background and objectives: Sorghum grain is an impor-
tant traditional food staple in many African countries. There 
are different varieties of sorghum grown in Kenya that differ 
in their nutritional value. The nutritional value can be impro-
ved by germination, which reduces the tannin content. The ob-
jective of this study was to determine the nitrogen and tannin 
content of different varieties of sorghum grain grown in Kenya, 
and the characteristics of the germinated and dried grain. 

Methods: Physical characteristics of 10 varieties of sorghum 
grain were assessed by determining colour, kernel weight testa 
presence, and endosperm texture. Nitrogen and tannin content 
were also determined. The characteristics of the germinated 
grain was assessed by determining diastatic power (DP),and 
free amino nitrogen (FAN). 

Results: The crude protein levels ranged from 9.7% to 
14.6%, respectively. Six of the sorghum grain samples had 
high tannin content of more than 1.0% Catechin Equivalents 
(CE), while four were low tannin samples, with CE less than 
0.2%. The diastatic power of the grain after 48, 72, 96 and 120 
hours of germination ranged between 5.4 to 15.8, 8.1 to 24.8, 
10.9 to 27.7 and 13.5 to 28.5 Sorghum Diastatic Units (SDU), 
respectively. The corresponding alpha amylase activity ranged 
between 2.5 to 16.6, 3.3 to 23.9, 5.4 to 25.5, and 7.4 to 29.1 SDU, 
respectively. Beta amylase activity for the same periods ranged 
between 0.1 to 6.5, 2.2 to 7.5, 1.9 to 7.5, and 2.1 to 10.6, SDU, 
respectively. 

Conclusions: There was wide variations among the 
sorghum varieties in the physical characteristics, nitrogen and 
tannin content. There was also wide variation in the charac-
teristics of germinated grain.There is good potential for using 
these differences to improve the utilization of sorghum grain 
for various foods. 

Key words: Sorghum, Varieties, Characteristics, Utiliza-
tion, Germination. 
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PO264
CORIANDRUM SATIVUM L. ETHANOL EXTRACT 
UP-REGULATE THE EXPRESSION OF THE ƒà CLASS 
OF GLUTATHIONE S-TRANSFERASE AND NAD(P)
H: QUINONE OXIDOREDUCTASE 1 AS WELL AS 
NRF2 ACTIVATION
K L. Liu1, T C Liu 
1Department of Nutrition, Chung Shan Medical 
University, Taiwan

Background and objectives: Coriandrum sativum L. is used 
not only as spice, but also as folklore medicine in many coun-
tries. To explore the chemopreventive action of Coriandrum 
sativum the effect of Coriandrum sativum ethanol extract on 
glutathione level and expression of ƒà class of glutathione S-
transferase (GSTP) and NAD(P)H: quinone oxidoreductase 1 
(NQO1) was investigated. 

Methods: PCR, Western blot, molecular biology analysis. 
Results: Real-time PCR analysis and immunoblotting 

analysis revealed that ethanol extract of Coriandrum sativum 
significantly increased protein and mRNA expression of GSTP 
and NQO1 in rat Clone 9 liver cells. Moreover, Coriandrum 
sativum extract up-regulated GSTP promoter activity and nu-
clear accumulation of nuclear factor erythroid 2-related factor 
2 (Nrf2) as well as Nrf2 with GSTP enhancer I binding affinity 
and Nrf2 transcriptional activity. 

Conclusions: The efficacy of Coriandrum sativum ethanol 
extract in induction of GSTP and NQO-1 expression as well 
as Nrf2 activation implies that Coriandrum sativum could be 
considered as a potential chemopreventive agent. 

Key words: Coriandrum sativum, GSTP, NQO-1, Nrf2 

PO265
MATERNAL AND CHILD NUTRITIONAL STATUS IN 
RURAL AND URBAN COMMUNITIES OF LAGOS 
STATE, NIGERIA
I. Senbanjo1, I. Olayiwola1, W. Afolabi1, C. Senbanjo1 
1Department of Paediatrics and Child Health, Lagos 
State University College of Mediciine, Ikeja, Lagos 
State, Nigeria

Background and objectives: The quality of food intake is 
an important factor in the determination of the nutritional sta-
tus of people in any community. This study was carried out to 
determine the nutritional status of mothers and children and to 
compare the nutritional status of mothers and children in rural 
and urban communities of Lagos, Nigeria. 

Methods: The study was cross-sectional and structured 
questionnaire was used to collect data using a multistage ran-
dom sampling technique. A total of 300 mother-child pair were 
selected to participate in the study. Data collected include de-
mographics and socio-economic characteristics. Nutritional 
status was assessed using 24-hour dietary recall and anthro-
pometry. 

Results: The calorie intake of mothers in rural communities 
was 11.3 + 2.9 MJ and this was significantly higher than 8.7 + 
1.8 MJ obtained for urban mothers (p < 0.001). However, the 
intake of proteins (31.1 + 8.1g), calcium (685.0 + 206.7mg), iron 
(21.8 + 6.9mg), (zinc 4.7 + 2.1mg), vitamin A (259.2 + 57.7mi-
crogRE), and vitamin C (25.5 + 9.3mg) among mothers from 
rural communities were lower than corresponding values of 
43.3 + 10.8g, 694.7 + 157.3mg, 24.4 + 6.4mg, 5.3 + 2.1mg, 306.7 
+ 92.6 microgRE, 31.3 +10.9mg obtained for urban mothers. 
The prevalence of maternal under-nutrition was significantly 
higher among mothers from rural compared with those from 
urban communities (10.7% vs. 2.7%, p = 0.022). The comple-
mentary foods given to children from rural and urban com-
munities were mainly cereals. The prevalence of underweight 
and stunting among the children were significantly higher in 
rural than urban communities (19.4% vs. 9.3%, p = 0.025) and 
(43.3% and 12.6%, p = 0.001), respectively. 

Conclusions: This study had established a high prevalence 
of under-nutrition among mothers and children living in rural 
and urban areas in Lagos, Nigeria 

Key words: Mothers; children; nutritional status, rural; ur-
ban 

PO266
THREE-DIMENSIONAL ANALYSIS OF THE ONSET 
OF REGIONAL HETEROGENEITY OF HEPATO-
CYTES AND MICROVASCULAR ARCHITECTURE IN 
SHREW HEPATIC LOBULES
T. Ishikawa1, Y. Sone1, M. Sonoda2, K. Yamashita3, Y. Fu-
jiwara2 
1Institute of General Research for SHOKUIKU, Ocha-
nomizu University, Tokyo, Japan 
2Dept. of Nutrition and Food Science, Ochanomizu 
University, Tokyo, Japan 
3Dept. of Anatomy, Nippon Medical School, Tokyo, 
Japan

Background and objectives: Morphological and functional 
heterogeneity of hepatocytes are closely related to nutritional 
status. We previously reported that, in diabetic house musk 
shrews (Suncus murinus), typical lipid deposition begins in 
pericentral hepatocytes and extends the whole of the hepatic 
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lobes. Herein, we decided three-dimensionally (3D-ly) and 
morphometrically to elucidate the onset of the hepatocellular 
heterogeneity and the development of liver cell cords and mi-
crovasculature using normal prenatal, early postnatal and adult 
shrews.

Methods: The livers were fixed and embedded in epoxy re-
sin. The semi-thin serial sections were served for light micros-
copy. The contours of hepatocytes, portal and central veins, and 
sinusoids were traced by an imaging software, and their three-
dimensional reconstructions were performed with geometric 
and volume rendering methods. Besides, confocal microscopic 
observations were also performed with fluorescent substance-
casted hepatic vessels. 

Results: Hepatocytes surrounded wholly a straight course 
of a sinusoid from a portal venous side to a central vein was 
3D-ly reconstructed. The regional heterogeneity of hepatocytes 
in size appeared from 4th day after birth and became conspi-
cuous by 16th day. The sinusoids in adult lobules branched out 
from a portal venous side, ran radially to the central vein with a 
few ramifications, and then anastomosed each other to make a 
unique mesh sheet around the central vein. This characteristic 
microvascular architecture seemed to intimately relate to the 
obvious intralobular heterogeneity of hepatocytes. 

Conclusions: These spatial visualization and analysis have 
yielded many interesting findings which are available for ex-
planation of several region-specific events in livers induced by 
NAFLD, NASH and other nutritional status. 

Key words: hepatocytes, lipid deposition, heterogeneity, 
microvascular architecture 

PO267
ABNORMALITIES OF HEMOGLOBIN, IRON, VITA-
MIN B12 AND 25(OH)D STATUS IN A CONVENIEN-
CE-SAMPLE OF PRESCHOOLERS ATTENDING A 
DAY-CARE CENTER IN GUATEMALA
S. Salguero1, L. Hernández1, L. Armas2, L. Paul3, J. Sel-
hub3, M J L. Bonorden4, K L. Sheldon4, R M. Herreid4, N 
W. Solomons1 
1Center for Studies of Sensory Impairment, Aging 
and Metabolism (CeSSIAM), Guatemala City, Guate-
mala 
2Osteoporosis Research Center, Creighton Universi-
ty, Omaha, USA 
3Vitamin Metabolism Laboratory, Jean Mayer USDA, 
HNRCA, Tufts University, Boston, USA 
4Hormel Food Corporation, Austin, USA

Background and objectives: Vitamin D, known as the 
“sunshine” vitamin, can be synthesized in the skin by exposure 
to solar ultraviolet energy. Little concern has been expressed 

for the nutritional status of this vitamin in the tropics. Vitamin 
B12 has been identified as a problem nutrient in Guatemala. 
Our objective was to assess the prevalence of abnormal status 
of these two vitamins along with hemoglobin and iron in pres-
choolers from a peri-urban area of Guatemala-City. 

Methods: 165 day-care children (aged 3-6 years) at Fe y 
Alegría in Peronia, 18 km from Guatemala-City, participated. 
Anemia was assessed by altitude-adjusted hemoglobin criteria. 
For iron status, ferritin of <20 g/dL signified deficiency. Circu-
lating levels of vitamin B12 were measured in Boston, MA by 
an Immulite 1000 method (Siemens, IL), using cutoff-criteria 
for deficient and marginal of <200 pg/mL and 200-299 ng/m, 
respectively. Serum 25(OH)D was measured in Omaha, NE on 
a Liaison instrument (DiaSorin, Inc., Stillwater, MN), using 
cutoff-criteria for deficient and insufficient of <20 and 20-29 
ng/mL, respectively. 

Results: The average hemoglobin (g/dL) was 12.6±0.7 (me-
dian:12.6). Median ferritin (ng/mL) was 30.2, with 19% of va-
lues <20 g/dL. Overall mean vitamin B12 concentration (pg/
mL) was 539±298 (median: 454; range:118-2012); globally, 4% 
had deficient and 15% marginal values, for a 19% abnormal 
prevalence. The mean 25(OH)D concentration (ng/mL) was 
29±7 (median: 28; range:17-76); globally, 5% had deficient va-
lues and 54% insufficient, for a 59% abnormality rate. 

Conclusions: ~1/5 of the preschoolers presented abnormal 
status regarding iron and vitamin B12. 3 in 5 children were 
deficient/insufficient in their vitamin D status. With these fin-
dings, we add another segment of the Guatemalan population 
to the groups vulnerable for under-explored vitamins. 

Key words: Hemoglobin, iron, vitamin B12, 25(OH)D, 
Guatemala 

PO268
DIETARY LACTOFERRIN SUPPLEMENTATION 
PROTECTS THE NEWBORN PIGLETS FROM EARLY 
WEANING DIARRHEA
C W. Yang1, Y. Chen1, H X. Gan1, X. Zhu1, N. Liu1, B. 
Wang1,2 
1School of Medicine, Xiamen University, 
Xiamen,Fujian Province,China 
2School of Animal and Veterinary Science, Charles 
Sturt University,Wagga Wagga NSW 2678, Australia

Background and objectives: Lactoferrin is a natural rich 
compound in the milk of mammals that has shown to play 
many biological functions in infants including regulation of 
immune response and protection against microbial infection. 
Objective: To investigate the effects of dietary supplementation 
of lactoferrin on intestinal micro-flora and early weaning dia-
rrhea in newborn piglets. 
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Methods: 3 days old male piglets (Sus scorfa 
Landrace¡ÁLarge White F1, n=54) were randomized to 3 fee-
ding groups fed milk supplemented with lactoferrin for 5 wee-
ks at dose level of 0.05g/L (group 1, control), 0.5g/L (group 2) 
and 1g/L (group 3). At 38 days old, the jejunum tissue and the 
descending colonic contents were collected for colonic bacte-
rial community using qPCR. The faecal consistency score of 
piglet was monitored daily throughout 5 weeks. 

Results: Our results showed that the piglet administrated 
with lactoferrin significantly delayed the onset of food tran-
sition diarrhea; reduced the frequency of diarrhea; reduced 
the duration of diarrhea with a dose response relationship 
(p<0.05). The incidence of diarrhea in lactoferrin groups de-
creased marginally significant than that of the control group 
(p=0.058). There was no difference in 16S rDNA copies of total 
bacteria, Bifidobacteria and Lactobacillus per gram of colonic 
contents among the groups, however, the E.coli levels tended to 
be lower in lactoferrin groups. 

Conclusions: Dietary lactoferrin supplementation impro-
ved gut comfort and alleviated early weaning diarrheal symp-
toms. This benefit may result from the well-known immune-
boosting activity of lactoferrin. 

 Key words: lactoferrin, diarrhea, piglet, colonic-flora This 
study was supported by a research grant from the School of 
Medicine of Xiamen University and Nestle Research Center. 

PO269
ASSESSMENT OF HEALTH PROFESSIONAL CURRI-
CULAR FOCUS ON NUTRITION IN INDIA
S. Pati1 
1Indian Institute of Public Health-Bhubaneswar, 
Public Health Foundation of India, India

Background and objectives: Despite the fact that nutri-
tion constitutes an integral part in prevention and treatment 
of all major chronic and communicable diseases, commensu-
rate directives for it’s appropriate education to future health 
care providers is much left to be desired. In western countries, 
efforts are already underway to collaboratively accommodate 
nutrition education into health professional training. However, 
the same is yet to be initiated in India where both under and 
over nutrition are the prime causes of morbidity and mortality 
and pose considerable public health challenge. Present work 
attempted to identify the nutritional content of different health 
profession curricula in India and assess its quality and quantity. 
This mapping of curricular components would lead to desig-
ning a nutritional curriculum that can be effectively and effi-
ciently integrated in traditional health professional education 
without additional elongation. 

Methods: Curricula of medicine, dentistry, nursing, phy-
siotherapy, occupational therapy and pharmacy were analyzed 
in detail to identify elements relating to nutrition teaching im-
parted throughout the pre and clinical years. The time allotted 
and the mode of teaching was also assessed in depth. 

Results: In under graduate curriculum, nutrition related 
content is taught under biochemistry, physiology, pathology, 
pharmacology, medicine, and community medicine. There is 
no teaching of nutrition in the context of disease prevention 
and health promotion. Learning of nutritional counseling skills 
is starkly missing. 

Conclusions: Future physicians, nurses and health care 
givers should possess adequate knowledge base and inculca-
te specific patient-centered nutrition counseling skills during 
the formative years. Appropriate integration of nutrition into 
various health profession courses appears to be deficient and 
necessitates urgent academic intervention. Curriculum desig-
ners first need to be sensitized in this regard. The respective 
apex councils and national associations should consider priori-
tizing nutrition in their education and promoting a culture that 
builds competency in nutrition education. 

Key words: nutrition, curriculum, education, India 
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FEEDING PRACTICES AND NUTRITIONAL STATUS 
OF UNDER FIVE TWINS AND SINGLETONS IN IG-
BOORA COMMUNITY, NIGERIA
O O. Leshi1, O T. Adepoju1 
1Department of Human Nutrition, University of 
Ibadan, Nigeria

Background and objectives: Several studies have been 
done on the IYCF and nutritional status of under-five children 
in Nigeria but few have focussed on twins. The objective of this 
study was to comparatively assess feeding practices and nutri-
tional status of twins and singletons below five years of age in 
Igboora. 

Methods: A cross sectional study was purposively carried 
out in Igboora, a community reported to record the highest 
prevalence of twining in the world. Eighty two mothers of 
Twins and 83 mothers of singletons were selected through 
snow ball and systematic sampling techniques respectively. 
Anthropometric measurements were conducted to assess for 
the nutritional status while structured questionnaire was used 
to assess child feeding practices. 

Results: Early initiation of breastfeeding was practiced by 
45% of mothers with singleton while 42% of mothers with 
twins reported the practice. The rate of exclusive breastfee-
ding among mothers of singleton was 15.7% while it was 7.3% 
among mothers of twins. Majority of the mothers of singletons 
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and twins continued breastfeeding beyond one year. Introduc-
tion of complementary foods before six months was observed 
among 34.9% and 58.5% of mothers with singleton and twins 
respectively. While 23% of singletons were fed with minimum 
acceptable diet, 30.4% of twins had minimum acceptable diet. 
The prevalence of wasting, stunting and underweight among 
singletons were found to be 14.5%, 36.1% and 19.3% respecti-
vely while twins were found to have higher prevalence: 25.6%, 
45.1% and 39.6% respectively. The twins were two times more 
likely to be wasted (OR=2.04), stunted (OR= 1.45) and un-
derweight (OR=2.75) than singleton. 

Conclusions: From this study, adequate Infant and Young 
Child Feeding were more likely to be practised by mothers of 
singletons than mothers of Twins and twins were found to be 
two times more likely to be malnourished than the singletons. 

Key words: IYCF practices, nutritional status, twins
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FOOD SECTOR APPROACH IN REDUCING SALT IN-
TAKE IN THE NETHERLANDS: BREAD AND MEAT 
PRODUCTS SECTORS AS EXAMPLES
J. van Raaij1, M. Hendriksen1, L. Temme1, M. Noort2, T. 
Verkleij2, A. Jansen3, K. den Uijl4, P. Sakkers4 
1RIVM, National Institute for Public Health and the 
Environment 
2TNO, Netherlands Organisation for Applied Scienti-
fic Research 
3WUR, Wageningen University and Research Center 
4FND, Food and Nutrition Delta

Background and objectives: Elevated salt intake is asso-
ciated with a number of noncommunicable diseases (NCDs) 
including hypertension, cardiovascular disease and stroke. De-
creasing salt intake may reduce blood pressure and the risk of 
associated NCDs. Since in the Netherlands about 80% of daily 
salt intake comes from processed foods, food sectors should 
play a major role in salt reduction. 

Methods: A unique cooperation on food reformulation 
between ministries, research institutions and a university re-
sulted in an overview on to what level sodium reduction in 
foods would be technologically possible, maintaining safety 
and integrity of the product and acceptability to the consumer. 
Since bread and meat products (as sandwich filling) are main 
contributors to daily salt intake in the Netherlands (26% and 
10%, respectively), the findings on these two food groups were 
discussed in detail with the concerning food sector through 
workshops. Food producers, retailers and caterers were all in-
volved. 

Results: For Dutch men aged 19-69 yr salt intake from pro-
cessed foods is 7.8 g/d and for Dutch women 6.0 g/d. Salt in-

take from bread is 2.0 and 1.4 g/d respectively. Technologically 
reductions are possible to 1.0 and 0.7 g/d, respectively. Salt in-
take from meat products (as sandwich filling) is 0.78 and 0.60 
g/d, respectively. Technologically reductions are possible to 
0.32 and 0.25 g/d, respectively. Both workshops revealed that 
sectors consider the discussed options in general as feasible. 
The bread sector is already quite far in implementing salt re-
duction, the meat product sector considers the targets as fea-
sible providing sufficient time is given to realize technological 
modifications. 

Conclusions: Food sectors may contribute substantially to 
lowering daily salt intake. Food sectors are willing to contribu-
te, providing that all sectors contribute simultaneously. Sector-
organized workshops with all involved stakeholders seem to be 
a valuable instrument. 

Key words: Salt reduction, food sectors, bread, meat pro-
ducts 
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HDL SIZE IN OBESE ADOLESCENTS
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Background and objectives: Obesity exerts negative im-
pact in many classical cardiovascular risk factors, and adoles-
cents are a vulnerable group to development obesity. In this fas-
hion, it is probably that obesity in adolescents show significant 
and early changes in lipid metabolism. The goal of this study 
was to analyze the possible association between HDL size and 
other lipid parameters in obese adolescents. 

Methods: Adolescents (n=237), both sexes and aged 10 to 
19 years were included in this protocol. Socio-demographic, 
clinical, physical activity and dietetic habits were evaluated. Af-
ter fasting (12h) blood samples were collected and from plas-
ma/serum were analyzed: lipid profile, Apo AI, Apo B, CETP, 
HDL size and PON-1. 

Results: Linear trend analysis showed that higher tercis of 
HDL size was associated to higher tercis of TC, LDL-C and 
non-HDL, while the inverse relationship was observed to apo 
AI, HDL, waist circumference, body mass index and percenta-
ge of fat mass had a size inversely proportional variation. 

Conclusions: Obesity promotes multiple and negative 
effects on HDL particle in adolescents. 

Key words: Size HDL, Obsesity, Adolescents 
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BREAST CANCER SURVIVORS AND THE ROLE OF 
NUTRITION
N. Bader1, M. Billinger1, K. Kremer1, K. Pfeiffer1, J. Sch-
neider1, A. Seidensal1, S. Voigt1, K. Kohlenberg-Mueller1 
1Department of Nutritional, Food and Consumer 
Sciences, University of Applied Sciences, Fulda, 
Germany

Background and objectives: Evidence-based nutritional 
guidelines are published for cancer survivors. Limited infor-
mation is available however regarding patients’ nutritional sta-
tus, eating patterns, and quality of life (QOL). 

The studies objective was to sample a pool of breast cancer 
survivors to garner information concerning nutritional status, 
QOL, and their interest in nutritional intervention. 

Methods: Breast cancer survivors within Germany, at self-
help groups and gynecological practices, were asked to anony-
mously complete a standardized questionnaire. 

Results: 
1. Study included 236 women; all voluntary participants. of 

those surveyed:
30.9% were aged 50-59 years
44.5% were aged 60-69 years 
14.4% were aged ≥70 years. 
Of these, 75% received their cancer diagnosis over 4 years 

ago, while 78% of all participants reported no relapse. 
2. BMI was calculated in Kilograms (weight) / meters 

(height) squared.
Average BMI among participants was 27 ± 5.5 kg/m². 
45.3% were overweight 
17.8% were obese 
 0.4% were underweight
49.6% reported a weight gain of 8.6 ± 6.1 kg 
14.8% reported a weight loss of 8.5 ± 4.8 kg
44.1% of participants reported two or more hours of exer-

cise per week.
3. Post treatment, 56.4% of participants modified their ea-

ting habits.
Higher consumption of vegetables (30.8%), fruits (27.2%) 

and fish (8.7%) were reported in addition to a 39.2% decrease 
in meat and meat products. 

4. Participants QOL was estimated as “generally good.”
5. Of 27.1% of patients offered nutrition or dietetic counse-

ling, 87.5% participated. 
Conclusions: The study demonstrated the need for more 

attention to be placed on nutrition concerning survivors of 
breast cancer. It emphasizes the need for nutrition to become 
an integral part of follow-up care, with a focus on maintaining 
healthy weight, and information concerning portioning and 
nutritional quality of dietary choices. 

Key Words: Cancer survivors, breast cancer, nutrition, 
BMI, food choice 
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DIETARY GLYCEMIC INDEX AND GLYCEMIC LOAD 
ACCORDING TO MEDITERRANEAN DIET ADHE-
RENCE: THE PREDIMED STUDY
A. Rodríguez-Rejón1, I. Castro-Quezada1, C. Ruano1,2, M 
D. Ruiz-López3, R. Artacho3, R. Estruch2, J. Salas-Salva-
dó2, M I. Covas2, D. Corella2, E. Gómez-Gracia2, J. Lape-
tra2, X. Pintó2, F. Arós2, M. Fiol2, R M. Lamuela-Raven-
tós2, M A. Martínez-González2, L I. Serra-Majem1,2 
1Department of Clinical Sciences. University of Las 
Palmas de Gran Canaria, Spain 
2Ciber Fisiopatología Obesidad y Nutrición (CIBERO-
BN, CB06/03), Instituto de Salud Carlos III, Spain 
3Department of Nutrition and Food Science. Univer-
sity of Granada, Spain

Background and objectives: Low dietary glycemic index 
(GI) and glycemic load (GL) have been related with a decrea-
sed risk of chronic degenerative diseases. However, the rela-
tionship between GI/GL and Mediterranean diet adherence is 
unclear. Objective: To assess the GI and GL according to the 
Mediterranean diet adherence in the PREDIMED study, a nu-
trition intervention trial for primary cardiovascular prevention 
in a high- risk cohort. 

Methods: We measured GI and GL among 2880 non dia-
betic subjects. Diet was assessed with the use of a validated 
137-semiquantitative FFQ. Mediterranean diet adherence was 
determined using a 14-point score validated tool. Gl and GL of 
each item of the FFQ were assigned by a 5 step methodology 
using the International Tables of Glycemic Index and Glycemic 
Load Values. Participants were classified according to quartiles 
of Mediterranean diet adherence. Dietary variables were ener-
gy adjusted by the residual method. Generalized linear models 
were fitted to assess the regression coefficients (95% CI) for the 
association between the Mediterranean diet adherence and GI 
and GL using the lower category as the reference. 

Results: On the studied population, mean (SD) for dietary 
GI was 56.97 (4.72) and for dietary GL was 112.85 (22.99). The 
multivariate-adjusted models revealed a significant inverse 
association between GI or GL and the level of Mediterranean 
diet adherence. For GI: the regression coefficient for the upper 
category of adherence versus the lowest was ?= -1.83 (-2.27 to 
-1.39) in the adjusted model. We also found statistical inverse 
relationship for GL, ?= -13.10 (-15.27 to -10.93) upper category 
vs. lowest category. 

Conclusions: An Inverse association between GI or GL and 
the level of Mediterranean diet adherence was found. 

Key words: Glycemic Index, Glycemic Load, Mediterra-
nean Diet. 
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2A GENE EXPRESSION IN ATHEROSCLEROSIS PA-
TIENTS TREATED WITH ROSUVASTATIN AND ZINC 
SUPPLEMENTATION
P. Dias1, D. Ferreira1, K. Sena-Evangelista2, M. Paiva3, A. 
Rezende4, D. Abdalla5, L. Pedrosa2 
1Post-Graduate Program in Pharmaceutical Scien-
ces, Federal University of Rio Grande do Norte, 
Natal, Brazil 
2Department of Nutrition, Federal University of Rio 
Grande do Norte, Natal, Brazil 
3Onofre Lopes University Hospital, Federal Universi-
ty of Rio Grande do Norte, Natal, Brazil 
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Federal University of Rio Grande do Norte, Natal, 
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5Department of Clinical and Toxicological Analysis, 
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São Paulo, São Paulo,Brazil

Background and objectives: Given that reduced zinc con-
centrations have been attributed to the use of statins, it is im-
portant to determine zinc flow in patients with atherosclerosis 
and assess the need for supplementation. The study aimed at 
evaluating the effects of zinc supplementation on zinc status 
and metallothionein (MT) 1F and 2A gene expression in pa-
tients with atherosclerosis treated with rosuvastatin. 

Methods: Fifty-four patients that took part in the original 
study (Clinicaltrials.gov I.D NCT01547377) were enrolled in 
Natal, Northeast Brazil. We conducted a double-blind rando-
mized clinical trial in which patients were treated with 10 mg 
of rosuvastatin for 4 months and a zinc (30 mg/d) supplement 
(n=27), or placebo (n = 27). The following parameters were 
analyzed both before and after the intervention: diet, lipid pro-
files, hs-CRP (high-sensitivity reactive protein), plasma and 
erythrocyte zinc concentration, erythrocyte SOD activity and 
metallothionein (MT)1F and 2A gene expression. 

Results: Rosuvastatin therapy was efficient in reducing LDL 
and non-HDL total cholesterol, triglycerides and hs-CRP irres-
pective of zinc supplementation. No differences were observed 
in plasma (p>0.671) or erythrocyte (p>0.123) zinc concentra-
tions. The SOD antioxidant enzyme was unchanged by zinc 
treatment (p=0.201); however, comparison between pre- and 
post-treatment values shows that its activity increased signi-
ficantly in the placebo group (p=0.021). The pattern of MT1F 
and MT2A gene expression was not significantly altered by zinc 
treatment (p=0.088; p=0.229), even though intra-group com-
parison demonstrated that the placebo group displayed a signi-
ficant decline in the pattern of MT1F expression (p=0.043), su-
ggesting a likely effect related to the need to supply the organic 
demands of oxidative stress with lower zinc intake. 

Conclusions: Treatment with rosuvastatin did not have a 
significant impact on zinc status. Further, the zinc doses used 
here did not influence zinc biomarkers or the pattern of MT 1F 
and 2A gene expression. 

Key words: zinc, rosuvastatin, metallotioneins.
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DING BLOCKS AND AN APPLICATION OF THE-
SE BUILDING BLOCKS INTO SPECIFIC COUNTRY 
CONTEXTS
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bia University, New York City, NY, USA

Background and objectives: Enjoying unprecedented mo-
mentum in the international agenda, nutrition policies and 
programs have become a leading priority for actors at the in-
ternational, national and local levels. The change in global sen-
timent toward nutrition is largely due to successful high-level 
nutrition-based policy campaigns such as Scaling Up Nutrition 
(SUN) and the 1,000 Days Initiative. The institutional architec-
ture for addressing nutrition, however, has been largely lacking 
and in need of renovation. 

Methods: This work examines the concept of nutrition go-
vernance and its relatively new appearance on the global sta-
ge. A review of the existing literature reveals five key concepts 
as being fundamental to good nutrition governance: political 
commitment, consensus building and coordination, financing, 
service delivery capacity, and transparency and accountabili-
ty. The paper explores these concepts and demonstrates how 
they are necessary to implement meaningful nutrition policies 
and programs at the national level. These five building blocks 
are examined through the lens of six country case studies that 
illustrate good nutrition governance. The country stories of 
Peru, Brazil, Bangladesh, Tanzania, Vietnam and Thailand are 
highlighted because each country illustrates a different path in 
its nutritional programming and each demonstrates declines in 
nutrition-related deficiencies. 

Results: This literature review and country context research 
gave rise to two main observations. The first is the interdepen-
dent nature of the five building blocks as a basis for effective 
nutrition governance; effective program implementation relies 
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on all of the building blocks to be engaged at some level. The 
second is that while the building blocks are broadly applicable 
across different countries, how the specific processes and acti-
vities within each block manifest themselves depends on the 
country context. 

Conclusions: The purpose of this analysis is to further de-
velop the current thinking on nutrition governance in the in-
terests of strengthening the SUN movement and related efforts 
to combat malnutrition globally. 

Key words: Governance, policy, financing, capacity, trans-
parency 
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Background and objectives: Resistance to gastrointestinal 
condition, adhesion to intestinal epithelium and immunomo-
dulation are critical factors in maintaining probiotic efficacy. 
Most of the studies evaluating these characteristics in vitro 
have been conducted without considering the protective and 
synergistic effects of carrier food matrices towards these cha-
racteristics. This study evaluates the in vitro functional proper-
ties of various probiotic combinations in fermented goat’s milk 
including tolerance to simulated gastrointestinal juices, cellular 
adhesion and immune-stimulation of intestinal cell cultures. 

Methods: Seven different types of fermented drinking milk 
were made from goat’s milk using various culture compositions 
of three probiotics: Lactobacillus acidophilus LA-5, Bifidobac-
terium animalis subsp. lactis BB-12 and Propionibacterium 
jensenii 702 and stored at 4oC for 3 weeks. In vitro gastrointes-
tinal tolerance (using simulated gastric juice, pH 2 and intesti-
nal juice, pH 8 with or without 0.3% bile salts), adhesion ability 
(using a Caco-2 cell model) and immunomodulation aspects 
(by measuring stimulation of IL-6 and TNF-a production from 
Caco-2 cells) of these probiotics were evaluated. 

Results: All three probiotics and combinations in fermen-
ted goat’s milk have demonstrated significantly lower viability 
after exposure to simulated gastric and intestinal (with 0.3% 
bile) fluids in vitro (p<0.05). The ability of these probiotics to 
adhere to Caco-2 cells appeared to be influenced by the spe-
cific probiotic strains with which that they were combined in 
the manufacturing of fermented goat’s milk. P. jensenii 702 was 
unable to induce IL-6 and TNF-α; production from Caco-2 
cells either in monoculture or co-cultures with other probio-

tics, while the monocultures of L. acidophilus LA-5 and B. 
animalis subsp. lactis BB-12 and the co-culture of those two 
probiotics were able to induce low levels of IL-6 and TNF-α; 
production (< 4.17±1.25 pg/ml) respectively. 

Conclusions: Probiotic combinations as well as food matrix 
may affect the functional properties of probiotics. 

Key words: Probiotics, gastrointestinal-tolerance, adhesion
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THE FATTY ACID COMPOSITION AND MAIN FOOD 
SOURCES OF FATTY ACIDS IN THE DUTCH DIET
M. Ocke1, C. van Rossum1, J. Verkaik-Kloosterman1, E. 
Buurma-Rethans1, E. de Boer1 
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Environment, Bilthoven, The Netherlands

Background and objectives: The fatty-acid composition of 
the diet is an important determinant of cardiovascular disea-
se risk. Decreasing the intake of saturated and trans unsatu-
rated fatty acids, and increasing the intake of fish fatty acids 
(EPA&DHA) lowers cardiovascular risk. The development of 
atherosclerosis starts in childhood. Therefore, insight in the 
fatty acid composition of the diet is needed across all ages. Ob-
jectives: To provide estimates of intakes and main food sources 
of saturated and trans unsaturated fatty acids, and EPA&DHA 
in Dutch children and adults and to analyse compliance with 
dietary recommendations. 

Methods: In 2007-2010, a Dutch national food consump-
tion survey among 3819 participants aged 7-69 years was con-
ducted. Two non-consecutive 24-hour dietary recalls with the 
software EPIC-Soft® were collected. Habitual nutrient intake 
was calculated using the Dutch Food Composition Databa-
se2011 and SPADE. Intake distributions were compared with 
dietary reference values set by the Dutch Health Council. 

Results: About one third of consumed energy was derived 
from fat. In this population, 85% and <5% exceeded the advi-
sed maximum intakes of 10en% saturated fat en 1en% trans 
unsaturated fatty acids, respectively. The main sources of sa-
turated fatty acids were dairy products, meat products, added 
fats, and cakes. Median intake of EPA&DHA increased with 
age, but was below the adequate intake for all age groups. Meat, 
fish, and eggs were the main sources of EPA&DHA; dietary 
supplements contributed 6%. 

Conclusions: For the prevention of cardiovascular disea-
ses, the Dutch diet could be improved through consumption of 
less or less-fatty choices of dairy, meat, added fats, and cakes, 
and increased consumption of fatty fish. In contrast to the past, 
intake of trans fatty acids is at an acceptable level. Food con-
sumption surveys facilitate to identify where dietary targets are 
not being achieved and how they can be improved. 

Key words: fatty acids, dietary monitoring 
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A STUDY ON BODY WEIGHT PERCEPTION, FUTURE 
INTENTION AND WEIGHT MANAGEMENT BEHA-
VIOUR AMONG NORMAL WEIGHT, OVERWEIGHT 
AND OBESE WOMEN IN INDIA
P K. Agrawal1 
1Population Coucil

Background and objectives: Inaccurate body weight per-
ception is threat to healthy weight management behaviour. 
Although body weight perception studies are abundant in de-
veloped countries to form basis for weight management pro-
grammes, in developing country such as India, where obesity 
is rising, body weight perception and weight management be-
haviour have been hardly studied. We studied the socio-eco-
nomic differential in the self perception of body weight, future 
intention for weight management and actual weight manage-
ment behaviour among overweight and obese women in India. 

Methods: A follow-up survey was conducted from sampled 
women of 2nd National Family Health Survey after four years 
in 2003 and 325 adult women years were interviewed in natio-
nal capital territory of Delhi. Information on their own weight 
perception, intention of weight management and actual weight 
management behaviour were collected through personal inter-
view along with anthropometric measurements for BMI. Des-
criptive statistics and multivariate logistic regression are used 
for data analysis. 

Results: Discrepancy between self perceived body weight 
and women’s actual body weight was reported. One quarter 
overweight women and one in ten obese women perceived 
themselves as normal. A significant proportion of overweight 
(one in four) and 4% obese women also wanted to maintain 
their weight as it is. Only one in three overweight and one in 
four obese women were performing any physical activity to 
reduce their weight. Women daily exposed with media were 
significantly more likely to perceive their weight accurately 
(aOR: 8.78;95%CI:2.15-37.97) and also had intention to reduce 
weight (aOR:16.38;95%CI:2.04-25.26) than who were not ex-
posed. 

Conclusions: These findings are important for public health 
interventions in obesity care. Implementation of health promo-
tion and health education in the community should use effec-
tive mass media to raise awareness of accurate body weight to 
combat the growing level of obesity among Indian women. 

Key words: obesity; self-perception; weight-management; 
women; India 

PO280
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Background and objectives: Fish show a low ability to use 
dietary carbohydrates. Knowledge on the role of early nutritio-
nal stimuli as triggers of metabolic pathways (metabolic pro-
gramming) in fish is extremely scarce. A series of studies were 
undertaken with zebrafish, as model organism, to assess the 
effect of supra-physiological levels of glucose during early em-
bryonic stages as a lifelong modulator of metabolic pathways. 

Methods: Molecular ontogeny of metabolic pathways du-
ring zebrafish embryogenesis was analysed by real-time PCR. 
Embryos at 0.2 days post fertilization (dpf) were enriched with 
glucose solution by means of microinjection. Acute effects of 
glucose injection on gene expression were assessed in larvae 
up to 10 dpf, while the programming concept was evaluated in 
juveniles (41 dpf) challenged with a hyperglucidic diet. 

Results: Data on molecular ontogeny showed that genes 
related to carbohydrate metabolism, transport and digestion 
have low expression levels at 0.2 dpf, yet are activated at en-
dogenous feeding period (4 dpf). By microinjecting zebrafish 
eggs, a 43-fold increase of basal levels of glucose was achieved, 
without compromising survival. Larvae from glucose-enriched 
eggs (4 dpf) showed a down-regulation of several genes rela-
ted to glycolysis, glycogenolysis, lipogenesis and carbohydra-
te digestion in comparison with control (saline injected). This 
inhibitory regulation was suppressed after 10 dpf. At juvenile 
stage and upon switching from a low to a high carbohydrate 
diet, early glucose enrichment did not lead to marked benefits 
on the metabolic abilities of zebrafish. However, fish exposed 
to early glucose stimulus showed an improved capacity for 
glucose storage in muscle and lower glucose production and 
transport in viscera. 

Conclusions: Early yolk supplementation with glucose cau-
sed both acute and chronic changes on the expression pattern 
of several genes that may permanently influence carbohydrate 
metabolism. This study suggests that early nutritional stimuli 
have the potential to modulate the metabolism of zebrafish at 
later stages. 

Key words: Glucose; Programming; Gene expression, Ze-
brafish. 
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Background and objectives: Stunting can have long-term 
effects on cognitive development, school achievement, eco-
nomic productivity in adulthood and maternal reproductive 
outcomes. This study aims to determine the relationship of 
nutrition knowledge of mothers, health status, parenting and 
psychosocial stimulation of children with levels of motor and 
mental development of stunting infants 6 to 12 months of age 
in West Sumatra Province Indonesia. 

Methods: It was a cross sectional study conducted at Ta-
nah Datar regency in West Sumatra Province Indonesia from 
April to August 2012. Among 265 infants from 11 villages in 
Tanah Datar regency ware assessed for nutritional status and 
stunting according to standard (WHO, 2006). The qualitati-
ve approaches also used for enrich analyses from informants 
consisting midwives, cadres and mothers of stunting infants. 
Sampling was carried out with Multistage Random Sampling 
technique. The collected data was analyzed by Statistical Pro-
gram SPSS version 15. Frequencies and percentages were com-
puted to present all categorical variables Quantitative variables 
such as age, nutritional status was presented by mean ± SD. 
Data analysis was performed with a statistical test as Multiple 
Logistic Regression. 

Results: The quantitatively data was found an association 
with maternal nutrition knowledge of motor and mental deve-
lopment of stunting infants with p value 0.02. While the inci-
dence of diarrhea, respiratory events, parenting and psychoso-
cial stimulation did not significantly associated with motor and 
mental development of stunting infants. Maternal nutrition 
knowledge was the most common related to motor develop-
ment of stunting infants is with respective OR 2.837 (95% CI 
1.134 to 7.095). 

Conclusions: It was found relationship low knowledge nu-
trition of mother with delay motor and mental development 
of stunting infants 6 to 12 month of ages in West Sumatra Pro-
vince. 

Key words: stunting, motor, and mental development, in-
fants. 
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EFFECT OF ANIMAL SOURCE FOOD (ASF) PRO-
VISION ON THE GROWTH OF MALNOURISHED 
CHILDREN IN KELANTAN, MALAYSIA: A RANDO-
MIZED CONTROLLED TRIAL
R. Jalil1,2, I. Naser1, W M. Wan Muda2, W S. Wan Nik2, Z. 
Shariff3, M R. Abdullah1 
1Department of Community Medicine,School of 
Medical Sciences, Universiti Sains Malaysia, Health 
Campus, 16150, Kubang Kerian, Kelantan, Malaysia 
2Program of Nutrition & Dietetics, School of Health 
Sciences, Universiti Sains Malaysia, Health Campus, 
16150, Kubang Kerian, Kelantan, Malaysia 
3Department of Nutrition and Dietetics, Faculty 
of Medicine and Health Sciences, Universiti Putra 
Malaysia, Serdang 43400 Selangor, Malaysia

Background and objectives: It is well established that ani-
mal source foods (ASF) is a major contribution to the diet, yet 
parents who never serve eggs and red meat are keeping chil-
dren away from the most concentrated sources of proteins, 
vitamins and minerals that promote the growth and enhance 
child’s immunity. The objective of this study was to evaluate the 
effect of Animal Source Food (ASF) on the growth of malnou-
rished children in Kelantan, Malaysia. 

Methods: A six months of ASF intervention trial was ca-
rried out in 90 malnourished children of food insecure hou-
seholds in a rural area of Malaysia. Children were randomized 
into three groups: 30 children was assigned to Milk group (M) 
who consumed two carton of 250 ml milk daily over the study 
period; in Egg group (E), 30 children consumed two eggs daily 
and Control group (C) (n=30).Anthropometric data were co-
llected at baseline, at 3 and 6 months of the trial. 

Results: Over the study period there was a significant in-
crease in height, weight and Mid Upper Arm Circumference 
(MUAC) when One- way repeated measures ANOVA was per-
formed. However, there was no significant differences of incre-
ments in height, weight and MUAC were observed between the 
groups. 

Conclusions: The provision of ASF trial improved weight, 
height and MUAC among malnourished children. 

Key words: Milk, egg, malnutrition, weight, height 
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ASSOCIATION OF THE ANXIETY WITH THE NUTRI-
TIOUS CONDITION IN ADOLESCENTS, AGES 11 TO 
13 YEARS IN MEXICO CITY
C. Radilla1, S. Vega2, R. Gutiérrez2, M. Radilla3, M. Coro-
nado2 
1Student of the Doctorate of Biological Sciences 
and of the Health. Autonomous Metropolitan Uni-
versity Campus Xochimilco 
2Department of Agricultural and Animal Produc-
tion, Division of Biological Sciences and of the 
Health, Autonomous Metropolitan University, Cam-
pus Xochimilco, Calzada del Hueso 1100, Colonia. 
Villa Quietud Delegación Coyoacción, CP 04960 
Mexico City 
3Independent Consultant

Background and objectives: Nowadays is more frequent 
than the adolescents present problems of anxiety, due to mul-
tiple stressful events to which find them exposed day after day, 
since they can be an adverse economic situation, school exi-
gency, parents divorce,school bullying, which together with 
their own development changes, it does that they experience 
dread, worry or be concerned, and that feelings interferes in 
his food habits and ways of life. The aim of present study was 
to know the prevalence of anxiety disorders in adolescent stu-
dents of middle schools in Mexico City and, in its case evaluate 
if some relation exists with they nutritious condition. 

Methods: The study sample was constituted by 142 students 
(72 women/70 men), with age from 11 to 13 years, of 8 secon-
dary schools public of Mexico City. Through the application of 
the ‘scale HAD insole anxiety’, which contains 7 items and the 
use of Who Anthro Plus program, the conditions of anxiety 
and nutritiously status were obtained, respectively. 

Results: We establish that the percentage of adolescents 
without anxiety was 60 % (women 29% and men 31%), the 
percentage of adolescents with probable anxiety was 13.3% 
(women 7% and men 6.3%) and finally with significant anxiety 
26.7% (women 14.7% and men 12%). With regard to the nu-
tritious condition we establish that 1.4% presented thinness 
(women 1.4%), 57.7% normal weight (women 34.5% and men 
23.2%), 27.5% overweight (women 10.5% and men 17%) and 
13.4% obesity (women 4.2% and men 9.2%). The statistical 
analysis (test chi2 de Pearson) did not find significant associa-
tion (p>/0.05) between the anxiety and the nutritious condi-
tion. 

Conclusions: We recommend to extend the study to iden-
tify the factors that predispose the anxiety and its relation with 
the increase of weight in the adolescents of middle school in 
Mexico City. 

Key words: anxiety, adolescent, middle school, nutritious 
condition, Mexico 
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HIBISCUS SABDARIFFA POLYPHENOLS PRE-
VENT INFLAMMATORY-RELATED PATHOLOGIES 
THROUGH EPIGENETIC REGULATION
M. Herranz López1, S. Fernández-Arroyo2, R. Beltrán-
Debón3, E. Barrajón-Catalán1, A. Segura-Carretero2, J. 
Joven3, V. Micol1 
1Institute of Molecular and Cell Biology, Miguel 
Hernández University, Elche, Alicante, Spain 
2Department of Analytical Chemistry, Faculty of 
Sciences, University of Granada, Granada, Spain 
3Centre de Recerca Biomèdica, Hospital Universitari 
de Sant Joan, IISPV, Universitat Rovira i Virgili, Reus, 
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Background and objectives: The low-grade chronic in-
flammation pathology matches as seemingly disparate as can-
cer or obesity, which share energy metabolism as pathogenic 
scene. The potential of Hibiscus sabdariffa L. to protect against 
inflammatory metabolic disturbances has been previously re-
ported. 

Methods: In this study, we have evaluated the effect of the 
phenolic extract from HS (PEHS) on triglyceride accumula-
tion, oxidative stress and adipokine secretion in hypertrophic 
adipocytes. A bioavailability study was performed in rats, de-
termining the PEHS major metabolites. Finally, we assessed the 
ability of HS polyphenols to modulate hepatic metabolism and 
microRNA expression in diet-induced fatty liver disease in hy-
perlipidemic mice model. 

Results: PEHS showed a decreased triglyceride accumula-
tion, adipocyte size, ROS generation and adipokines, especia-
lly MCP-1 and leptin in hypertrophic/insulin-resistant adipo-
cytes grown in high glucose conditions. Increased expression 
of MCP-1 in adipocytes transfected with an MCP-1 enhancer 
and stimulated with TNF-alpha was regulated by PEHS. Se-
venteen polyphenols and metabolites were detected in plas-
ma samples rats, after oral acute administration of PEHS. 
Flavonol-conjugated forms were the most representative as 
measured by HPLC-ESI-TOF-MS. Experiments performed in 
hyperlipidemic mice model shown that quercetin 3-O-beta-D-
glucuronide accumulated in small intestine, liver immune cells 
and hepatic lipid droplets through immunohistochemistry. 
The allocation of these metabolites in cells associated with the 
immune and inflammatory functions suggests that macropha-
ges may be a specific goal of polyphenols and also a link with 
its antioxidant and anti-inflammatory actions. In this model, 
HS polyphenols decreased postprandial glucose level and he-
patic lipids together with a significant increase in PPAR-alpha 
mRNA expression. The high-fat diet induced overexpression of 
miR-103 and miR-107 was totally reversed by the continuous 
administration of polyphenols. 
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Conclusions: Plant-derived polyphenols may prevent and/
or attenuate the metabolic effects of high fat diet. The use of 
plant-derived polyphenols might open preventive measures 
against management of inflammatory diseases, using simple 
dietary recommendations. 

Key words: flavonoids, epigenetics, MCP-1
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EFFECTS OF VITAMIN C SUPPLEMENTATION ON 
SICKLE CELL DISEASE: A DOUBLE BLIND PLACE-
BO-CONTROLLED STUDY
F. Adiiboka1, E. Asibey-Berko1, I V Y. Ekem2 
1Department of Nutrition and Food Science, Univer-
sity of Ghana, Accra, Ghana 
2Department of Haematology, Korle-bu Teaching 
Hospital, Accra, Ghana

Background and objectives: In West African countries, sic-
kle cell disease contributes the equivalent of 5% of under–five 
mortality. This rate can be reduced if more efforts are made 
to improve the general nutritional status of sickle cell patients. 
Fortunately, Vitamin C has been found to be very vital in im-
proving and sustaining health. However, the vitamin C status 
of sickle cell patients has been found to be low. Objectives: To 
determine the effects of vitamin C supplementation on the 
blood pressure, body mass index and some blood count para-
meters in sickle cell patients. 

Methods: A randomized double blind, placebo –controlled 
study. The treatment group was supplemented with 300mg of 
vitamin C per day and the control group was supplemented 
with placebo. Supplementation was for 3 months. The data of 
30 subjects in the vitamin C group (18 SS and 12 SC genotypes) 
and 30 subjects in control group (18 SS and 12 SC genotypes) 
were analysed and discussed. 

Results: There was a statistically significant increase in the 
mean MCHC of the subjects with SC genotype on vitamin C 
(from 29.61 to 31.32 g/dl) compared to those on placebo (from 
30.44 to 28.5 g/dl) (P= 0.01). There was also a statistically sig-
nificant reduction of the lymphocyte count of the subjects 
with SS genotype on vitamin C supplementation (from 4.2 to 
3.0 ×109/L) by the end of the 3 months of supplementation 
(p=0.024). 

Conclusions: Vitamin C supplementation therefore has 
some beneficial effects on some full blood count parameters of 
sickle cell patients. It is recommended that sickle cell patients 
are supplemented with at least 300mg of vitamin C in addition 
to other nutrient supplements. 

Key words: Sickle cell disease, Vitamin C, Double blind, 
Placebo-controlled
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IMPACT OF INTERVENTIONS BY CONSORTIUM 
FOR IMPROVING AGRICULTURE-BASED LIVELI-
HOODS IN CENTRAL AFRICA (CIALCA) ON FOOD 
AND NUTRIENT SECURITY OF FARMER-HOUSE-
HOLDS
B. Ekesa-Onyango1, M. Van Schagen2, E. Ouma3, H. 
Garming1, E. Birachi4, P. Van Asten3, B. Van-Lauwe4, 
G. Blomme1 
1Bioversity International, Uganda 
2CIALCA Bujumbura, Burundi 
3International Institute of Tropical Agriculture (IITA) 
4Tropical Soil Biology and Fertility Institute of the 
International Centre for Tropical Agriculture (TSBF-
CIAT)

Background and objectives: In the past decades Democra-
tic Republic of Congo (DRC), Rwanda and Burundi, were cha-
racterized by political instability, civil conflict and widespread 
poverty. This has interfered with the countries’ food produc-
tion and economic activities resulting in high levels of food and 
nutrient insecurity. 

Methods: This was a cross-sectional survey to establish the 
impact of adopting products promoted by the Consortium for 
Improving Agriculture-based livelihoods in Central Africa 
(CIALCA) project on food and nutrient security. Multi-stage 
sampling was used to select 7 project mandate areas, 5 villages 
per mandate area (stratified into action, satellite and control 
sites) and 913 households. Structured questionnaires were ad-
ministered and analysis of impact was based on comparison 
between stratums. Differences in means were tested by analysis 
of variance and significance of difference obtained by Tukey’s 
HSD multiple rank tests. 

Results: A majority of the households indicated consuming 
a sufficient quantity of food, although not of the desired type. 
Overall, the perception of adequate household food sufficiency 
received a higher rating in the action and satellite sites com-
pared to the control sites. The dominant factor reported for 
improved food security was use of improved agricultural tech-
nologies. For the households that indicated worsened food se-
curity, majority (>60%) stated that this was due to climatic con-
ditions. Although the proportion of households meeting their 
calorie RDIs in DRC and Burundi was higher in the action and 
satellite sites as compared to the control sites the difference was 
statistically insignificant. In Rwanda action and satellite sites 
had a lower proportion of households meeting their daily calo-
rie RDIs but again this difference insignificant. 

Conclusions: Overall, majority (53%) of respondents in the 
control sites indicated a decrease in intake of protein rich foods 
over the past three years, which was significantly higher than 
the proportion of households in the action (46%) and satellite 
(41%) sites. 

Key words: food intake, food security
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SOLAR-POWERED DRIP IRRIGATION CONTRIBU-
TES TO IMPROVED HOUSEHOLD FOOD PRODUC-
TION AND CONSUMPTION, AND FEMALE EM-
POWERMENT
H. Alaofè1, J. Burney2, D. Taren1 
1University of Arizona, College of Public Health, USA 
2University of California, San Diego, International 
Relations, Pacific Studies, USA

Background and objectives: Food insecurity is in about 
29% of rural households in Benin and malnutrition particu-
larly micronutrient deficiencies contributes significantly to 
high rates of maternal and child mortality. This study measured 
the impact of solar-powered drip irrigation (PVDI) systems on 
household food production and consumption, and women em-
powerment in the Kalalé district. 

Methods: In 2007 PVDI systems were installed with lo-
cal women’s agricultural groups engaged in horticulture as a 
strategy to increase and ensure year-round availability and for 
enhancing food security. Results were compared with other 
women groups in other villages and random samples of house-
holds in the same villages. Household surveys were conducted 
before and 1-year after implementation to evaluate the impact 
of the PVDI systems in 244 and 286 households respectively. 

Results: The percentage of households who grew vegetables 
and fruit increased, 14% and 200%, respectively, when they 
had access to PVDI compared with other households in the 
same villages (-20% for vegetables and 55% for fruit). Daily 
consumption of vegetables and fruits during the hunger season 
(dry season) also increased by 42% in women groups who used 
PVDI systems compared with a decrease in daily consumption 
in other women’s groups and households. Women empower-
ment in household spending and purchasing improved: 77% of 
PVDI women’s groups used most of their income on food and 
household expenses at baseline. Afterwards, 62% of women in 
PVDI households had access to the income and 80% used this 
income on health care, education, livestock, and microenter-
prises. 

Conclusions: The study indicated that PVDI has the po-
tential to improve household food production and consump-
tion and consequently to enhance household food security of 
all household members. These changes occurred with minimal 
nutrition education which could further enhance consumption 
and decrease food insecurity. 

Key words: solar-power drip irrigation, food production, 
consumption, food insecurity, women empowerment. 
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PROGRAMMING OF LIVER GENE EXPRESSION BY 
GESTATIONAL EXPOSURE TO FOLIC ACID /VITA-
MIN B12 IMBALANCE
A. Aljaadi1, R E. Aleliunas2, J D. Olson2, D C D. Sulistyo-
ningrum3, T J. Green1, A M. Devlin1,3 
1Department of Food, Nutrition and Health, Child 
and Family Research Institute, University of British 
Columbia, Vancouver, Canada 
2Department of Pathology and Laboratory Medici-
ne, Child and Family Research Institute, University 
of British Columbia, Vancouver, Canada 
3Department of Pediatrics, Child and Family Re-
search Institute, University of British Columbia, 
Vancouver, Canada

Background and objectives: Developmental programming 
suggests that changes in environment during development can 
program metabolic response later in life and increase risk for 
chronic disease. Food fortification with folic acid has increased 
folate intakes of Canadians, however there is concern regarding 
vitamin B12 status. Around 5% of Canadian women are vita-
min B12 deficient. This is concerning because an association 
between gestational exposure to high maternal folate and low 
vitamin B12 status with greater adiposity and insulin resistance 
in children has been reported. We examined the effect of gesta-
tional exposure to maternal folic acid/vitamin B12 imbalance 
on programming of liver gene expression. 

Methods: Female C57BL/6 mice were fed a high folic acid/
adequate vitamin B12 (HFA+B12), high folic acid/no vitamin 
B12 (HFA-B12), or control (adequate folic acid/vitamin B12) 
diet 6 weeks prior to mating and through pregnancy and lacta-
tion (n=6-8 mice/group). At weaning, the offspring mice were 
randomly assigned to receive the control diet or a Western diet 
(45% fat, 35% carbohydrate) for 20 weeks (n=5-6 mice/group). 
We quantified mRNA expression by real-time PCR of key en-
zymes in methyl nutrient metabolism in liver from adult male 
offspring: Mtr (encodes methionine synthase), Mat1a (encodes 
methionine adenosyltransferase) and Cbs (encodes cystathio-
nine â-synthase). Data were analyzed by two-way ANOVA. 

Results: Offspring mice with gestational exposure to mater-
nal HFA-B12 had lower Cbs mRNA expression (P<0.05) and 
this was unaffected by postweaning diet. Offspring mice fed the 
Western diet had higher Mtr mRNA expression (P<0.05) com-
pared to control-fed mice, regardless of gestational maternal 
diet. No effect of gestational and postweaning diet on Mat1a 
expression was observed. 

Conclusions: Our findings suggest that gestational exposu-
re to maternal folic acid/vitamin B12 imbalance programs Cbs 
mRNA expression in liver of adult male offspring. 

Key words: Folic acid; Vitamin B12; Developmental pro-
gramming; Cystathionine â-synthase; Methionine synthase. 
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INFLUENCE OF FEEDING, PARENTAL ANTHROPO-
METRY, SOCIO-CULTURAL AND PERINATAL AS-
PECTS ON INFANT BODY SIZE IN SPAIN
B. Oves1, G. Rodríguez1,2, L. Escartín2, M P. Samper2, M L. 
Álvarez1, I. Labayen3, L A. Moreno1 
1Growth, Exercise, NUtrition and Development 
(GENUD) Research Group, University of Zaragoza, 
Spain 
2Department of Pediatrics, Radiology and Physical 
Medicine, University of Zaragoza, Spain 
3Department of Nutrition and Food Science, Univer-
sity of the Basque Country, Spain

Background and objectives: Infant growth during the first 
months of life is a sensitive indicator of early health status, as a 
result of the continuous interaction between heredity and envi-
ronment, and it may be also a predictor of long-term outcome. 
We aimed to study the influence of nutritional, socio-cultural 
and perinatal aspects on infant body size at 12 months of age 
in Spain. 

Methods: The sample included a cohort of 1.602 infants 
(48.3% females) born in Northern Spain during 2009. Multiva-
riate regression analyses were used to determine the variables 
associated with child anthropometry at 12 months of age. Five 
levels were selected for the analyses: Level 1 (smoking during 
pregnancy), level 2 (parity, maternal age, maternal educatio-
nal level and maternal origin), level 3 (paternal BMI, maternal 
BMI and maternal weight gain during pregnancy), level 4 (ges-
tational age, sex, length and birth weight) and level 5 (breast-
feeding during first 4 months). 

Results: Adjusted for gestational age and sex, the factors 
significantly associated with higher weight and length at one 
year of age were: to be born to immigrant mother (315.20 g and 
0.73 cm; p=0.002), higher maternal weight gain during preg-
nancy (p<0.01), formula feeding (compared with exclusively 
breastfeeding during the first 4 months) (142.19 g and 0.46 cm; 
p<0.05) and higher newborn length (p<0.001). Variables like 
newborn weight, maternal BMI and maternal educational level 
were also associated with infant weight at 12 months of age. 

Conclusions: Maternal education level, maternal origin, 
maternal BMI, maternal weight gain during pregnancy, new-
born anthropometry and infant feeding are all factors that in-
dependently influence infant body size in Northern Spain at 
the end of the first year of life. 

Key words: Growth, infant, breastfeeding. 
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AND VEGETABLE SECTOR IN FIJI
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Background and objectives: Low quality diets among the 
poor are a major challenge to both health and development and 
are driven by lack of access to a diverse, nutrient-rich, and ac-
ceptable food supply. Value chain analysis (VCA) has been pro-
posed to support the identification of solutions to food supply 
problems, however little evidence of its utility for this purpose 
exists. The objectives of this case study were to determine how 
fruit and vegetable value chains in Fiji – where poor diets and 
high rates of diet-related disease have been identified – contri-
bute to product accessibility and acceptability in urban areas 
and to assess the benefit of VCA in identifying opportunities 
for intervention. 

Methods: Eight focus groups with urban consumers esta-
blished what attributes are valued in fruit and vegetables and 
four workshops with chain actors and stakeholders were facili-
tated to map three exemplar value chains. The performance of 
these chains in respect to their ability to deliver consumer-de-
fined value was then explored through observations and inter-
views with chain actors. Data were collected in English, Fijian, 
and Hindi and analysed in Nvivo using thematic analysis. 

Results: Urban consumers are highly motivated to consume 
fresh, local fruits and vegetables, but find the supply to be poor 
quality and often unaffordable. A number of value chain cha-
racteristics contribute to these supply challenges, particularly 
poor infrastructure (e.g. roads and water supplies), strained 
relationships between chain actors, sub-optimal post-harvest 
handling and storage, and limited access to agricultural inputs. 
The extent of these challenges was found to vary by chain type: 
short-length, medium-length, and export-oriented. 
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Conclusions: This case study identified multiple points in 
the exemplar chains where targeted intervention could lead to 
increased accessibility and acceptability. In doing so, the fin-
dings suggest VCA as a beneficial tool for identifying solutions 
to poor quality diets. 

Key words: Value chain analysis 
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ASSOCIATION BETWEEN MEDITERRANEAN DIET 
QUALITY INDEX (MDQI) AND SERUM LIPID PRO-
FILE IN CROATIAN WOMEN
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Background and objectives: Potential positive effect on 
plasma lipid profile could be one of the benefits of following 
Mediterranean diet (MD). Therefore, the objective was to eva-
luate diet by Mediterranean Diet Quality Index (MDQI) and 
correlate it with the serum lipid profile (triglycerides, total cho-
lesterol, LDL and HDL cholesterol) in women from the conti-
nental part of the Croatia. 

Methods: MDQI, a qualitative method to evaluate MD, was 
computed using dietary data collected from 237 women aged 
30-70. The dietary method used was 24-hour recall carried out 
in three different seasons during one year. Anthropometric pa-
rameters and serum lipid profile were assessed by a standard 
laboratory method. 

Results: There was no observed significant difference 
in total MDQI score between groups, but was observed in 
some of the MDQI categories: cereal (p=0,041) and choles-
terol (p=0,003) intake. More than 50% of the women in both 
group (67,7% fertile and 66% menopausal) are categorised in 
medium-poor group (MDQI score 8-10). Positive correlation 
was obtained between triglycerides and fish intake (p=0,026); 
cholesterol and meat intake (p=0,001), and BMI and fish intake 
(p=0,030) within fertile women group. Within group of me-
nopausal women significant positive correlation was observed 
between HDL and cereal intake (p=0,037), and negative bet-
ween HDL and intake of fruit and vegetables (p=0,022). 

Conclusions: Correlation between MDQI total score and 
lipid profile parameters were not established in observed po-
pulation. The difference between participants age and meno-
pausal status may be one of the reasons for this result. The in-
fluence of estrogen status of the women in this sample could 
have significant impact on the serum lipid profile, although ex-
clusion criteria for participants were diseases that could affect 

lipid profile. For the future study more uniform sample accor-
ding the age and menopausal status should be included. 

Key words: women, Mediterranean Diet Quality Index 
(MDQI), serum lipid profile 
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PREDICTORS OF TOLERANCE TO ENTERAL FEE-
DING IN CRITICALLY ILL PATIENTS
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trito Federal, México 
2Licenciatura en nutrición, Universidad Autónoma 
de Querétaro, Querétaro, Querétaro, México

Background and objectives: Patients in the critical care 
units are under acute stress having metabolic changes and in-
creasing their energy demands, that is why specialized nutri-
tional support is required in order to cover the different energy 
demands in this stage, and it´s known that enteral nutrition 
support is the first option as long as there is no contraindication 
for its prescription. The use of indicators that will help identify 
patients who will not tolerate enteral feeding before it´s started 
might be a strategy which will reduce the time needed to reach 
energy goals and maintain the nutritional status. 

Methods: Tolerance to enteral feeding was measured in 38 
patients in this study, 20 patients were intolerant and 18 tole-
rated diet well, demographic, biochemical, hemodynamic and 
metabolic variables were used in order to predict the intoleran-
ce. Positive likelihood ratios were used, 4 variables were sta-
tistically significant for the prediction of intolerance to enteral 
feeding, these were: the diagnosis of sepsis, risk of refeeding 
syndrome, PEEP (Positive End Expiratory Pressure) >10 cm 
and serum glucose >200 mg/dl; 

Results: the probability posttest increase from a 40% in the 
pretest to 65% for sepsis diagnosis, 50% for risk of refeeding 
syndrome, 78% for PEEP >10 cm and 72% for serum glucose 
>200 mg/dl in the posttest. Being PEEP >10 cm and Serum 
Glucose >200 mg/dl the variables with the highest statistical 
power. 

Conclusions: Sensitivity was 70% and specificity was 94% 
for PEEP > 10 cm while a sensitivity of 80% and specificity of 
94% to serum glucose > 200 mg/dl, making these two variables 
great predictors to enteral feeding tolerance in UCI patients. 

Key words: critical illness, enteral nutrition, nutrition to-
lerance 
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Background and objectives: The number and variability 
of living organisms in an ecosystem contribute to many cons-
tituents of human well being including food, water, medicine 
and oxygen. The biodiversity of natural systems provide safety 
net and benefits to poor rural communities in terms of food 
and nutrition security and access to medicinal products. Do 
we know how many food plants species are available in a gi-
ven area? Objective: to identify and map out various species of 
plants, trees, animal, birds and insects that are of food value in 
Rudewa Mbuyuni village in Kilosa district, Tanzania. 

Methods: mapping plots were laid systematically in an in-
terval of 250m between plots. Geo-referenced top map of the 
village and geographic coordinates in LTM system were selec-
ted randomly at an interval of 250m apart forming a square 
matrix of 250m inter plot distance and 250m intra-transect dis-
tance, hence a sampling intensity and a transect of 20m x 20m 
was established. All plants and animal species were identified 
and both scientific and local names listed by researchers and 
local facilitators, including information about local uses and 
economic importance of species was recorded. 

Results: a total of 257 plant species belonging to 61 families 
were identified an indication that the area is rich and diverse in 
plants and animals. Out of the 257 species, 98 species are edi-
ble. A total of 46 insect species from 19 different families were 
observed. Also 102 species of birds from 45 different families 
were identified, indicating a high diversity of birds. 

Conclusions: There is a diverse of plants and animals in 
the study area and most of them are edible but underutilized. 
Hence there is potential for improving food security in the area 
through the utilization of the available of species of plants and 
animals.

Key words: mapping biodiversity species food security 

PO295
INTERACTIONS BETWEEN ZN, FE AND MG IN CRI-
TICAL CARE PATIENT
J. Molina1, M. Navarro1, D. Florea1, A. Trigo1, G. Lobo2, A. 
Pérez de la Cruz2, E. Planells1 
1Department of Physiology, Institute of Nutrition 
and Food Technology, University of Granada, Gra-
nada, Spain 
2Unit of Nutrition, Virgen de la Nieves Hospital, 
Granada, Spain

Background and objectives: Minerals like Zn, Fe and Mg 
are essential nutrients for the cellular integrity. The lack of one 
or more of them may determine the big disorder on cell meta-
bolism all this inducing dysfunction of multiples organs which 
is common in hypercatabolic critically ill patient. Objective: To 
assess the status of Zn, Fe and Mg in a group of ICU patients. 

Methods: Multicentre observational study of 40 critically 
ill subjects, with mean age 58 from Granada area, Spain. Zn, 
Fe and Mg were analyzed by AAS in blood cells samples which 
were previously wet mineralized. 

Results: Zinc intake is 7.8 ± 4.9, Mg 172.5 ± 110.2, Fe 7.74 
± 6.3 (mg/d). Mean of Zn in whole blood was 0.43 ± 0.17 mg/
dL in final of ICU period. In case of cellular Mg and Fe after 7 
days of ICU period the mean values is 2.5 ± 2.1 mg/dL, 59.7 
± 30.3 mg/dL respectively. The results show statistical signifi-
cance according whit Mg levels in blood cells at the end of the 
period monitored in critically ill patients (p = 0.033), showing 
that patients with Mg deficiency, have 5.5 times more risk to 
suffer zinc deficiency. 

Conclusions: According to the results, the patients have no 
sufficient intake of Mg being necessary a nutritional assessment 
during ICU stay to know the status of minerals such as Zn, Fe 
and Mg which are key for critical ill patients avoiding gaps that 
may worsen their evolution. 

Key words: Magnesium, Zinc, Iron. Mineral status, Critical 
Care Patient. 
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PO296
ANEMIA REDUCTION IN CHILDREN LIVING IN A 
MALARIA-ENDEMIC REGION OF TANZANIA
T. Mosha1, H. Laswi1, M. Bennink2 
1Sokoine University of Agriculture, Food Science 
and Technology, Morogoro, Tanzania 
2Michigan State University, Food Science and Hu-
man Nutrition, East Lansing, USA

Background and objectives: If iron containing supple-
ments are distributed in malaria endemic areas, the WHO re-
commends that malaria monitoring and treatment accompany 
supplement distribution. Hypothesis: Education regarding 
prompt treatment for malaria and malaria screening will allow 
safe supplementation with iron. The objectives of two studies 
were to determine if an iron-containing supplement could re-
duce anemia without increasing malaria in rural areas with ba-
sic medical care. 

Methods: The first study determined whether 2.5 mg of 
iron as ferric EDTA and 2.5 mg of iron as ferrous lactate was as 
effective in correcting anemia as 10 mg of iron as ferrous lacta-
te. Moderately anemic children 6 - 36 mo (N = 69 and 70) had 
baseline hemoglobins (Hb) of 7.0 – 9.1 g Hb/dl and received 
one of two micronutrient supplements differing only in iron 
content and source. 

Results: Both supplements improved Hb status (p < 0.05) 
equally (p > 0.95) and the average Hb concentration improved 
from 8.30 ± 0.60 g/dl to 11.08 ± 1.25 g/dl upon consumption of 
the supplements for 60 days. Malaria incidence (10.0 to 10.4%) 
did not change with iron supplementation. The second study 
provided the low-dose iron supplement to > 4,000 children. 
Only 10% of the children (453) were monitored for changes 
in Hb and malaria. The baseline Hb was 9.72 ± 0.93 g/dl and 
after consuming the supplement for 60 days, the average Hb 
concentration increased to 10.96 ± 0.88 g/dl (p < 0.05). Malaria 
incidence (10.4 to 10.6%) did not change.

Conclusions: iron containing supplements can be safely 
utilized in malaria endemic areas to alleviate anemia and other 
“hidden, sub-clinical nutrient deficiencies” if village health at-
tendants and parent’s are educated regarding the importance of 
malaria monitoring and treatment. The Heinz Company Foun-
dation provided the micronutrient supplements and funds for 
the studies. 

Key words: anemia, malaria, ferric-EDTA 

PO297
VITAMINS SERUM CONCENTRATIONS’ ARE ASSO-
CIATED WITH BLOOD PRESSURE LEVELS IN EU-
ROPEAN ADOLESCENTS. THE HELENA STUDY
A. de Moraes1,2,3, L. Gracia-Marco2,4, I. Iglesia2,3, M. Gon-
zález-Gross5, C. Breidenassel5, M. Ferrari5, D. Molnar5, S. 
Gómez-Martínez5, K. Widhalm5, G. Moschonis5, A. Ka-
fatos5, M. Cuenca-García5, M. Sjöström5, F. Gottrand5, H 
B. Carvalho1, L A. Moreno1,2,3 
1School of Medicine of The University of Sao Paulo 
and GENUD - Growth, Exercise, Nutrition and De-
velopment of The Faculty of Health Science of The 
University of Zaragoza, Zaragoza, Spain 
2GENUD - Growth, Exercise, Nutrition and Develop-
ment Research Group, UNIZAR/Spain 
3Faculty of Health Sciences of the University of 
Zaragoza, Zaragoza/Spain 
4Children’s Health and Exercise Research Centre. 
Sport and Health Sciences, University of Exeter, 
Heavitree Road, Exeter, EX1 2LU, UK 
5Healthy Lifestyle in Europe by Nutrition in Adoles-
cence Study Group

Background and objectives: Previous research showed 
that vitamins status may be involved in the early stages of many 
chronic diseases development, like hypertension. The objective 
is to analyze the potential association between vitamins (anti-
oxidant vitamins, hidrosoluble vitamins and vitamin D) serum 
concentrations and blood pressure (BP) in European adoles-
cents. Patients and 

Methods: Participants from the Healthy Lifestyle in Euro-
pe by Nutrition in Adolescence cross-sectional study (HELE-
NA-CSS) (n = 1,089; 12.5–17.5 yr; 580 girls) were selected by 
complex sampling. The associations between vitamins serum 
concentrations (vitamin A, vitamin B6, vitamin B9, vitamin 
B12, vitamin C, vitamin D) and BP were examined by multi-
level linear regression models (school as context variable), the 
analysis were stratified by sex and adjusted by contextual and 
individual potential confounders. 

Results: In girls, we found a positive association between 
red blood cell folate concentration and systolic BP (β= 3.19; 
CI 95%= 0.61 – 5.77), although no association between the vi-
tamins serum concentration biomarkers and diastolic BP was 
found. In boys, retinol was positively associated with diastolic 
BP (β= 3.84; CI 95%= 0.51 - 7.17) and vitamin B6 was positi-
vely associated with systolic BP (β= 3.82; CI 95%= 1.46 - 6.18). 
In contrast, holo-transcobalamin was inversely associated with 
systolic BP (β= -3.74; CI 95%= -7.28 - -0.21). 

Conclusions: RBC-folate and vitamin B6 serum concentra-
tions may impact BP in adolescents. Programs aiming to pre-
vent high blood pressure levels should promote consumption 
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of vegetable proteins and foods rich in vitamin B12 i.e. white 
meat and eggs, which may help to blood pressure control in 
adolescents. 

Key words: iron; vitamins; blood pressure; adolescents; 
multilevel analysis. 

PO298
HEALTH ECONOMIC MODEL FOR ASSESSING 
THE IMPACT OF HIGH BIRTH WEIGHT ON PUBLIC 
HEALTH
I. Lenoir-Wijnkoop1, M. Nuijten2, R. Uauy3 
1Departement of Pharmaceutical Sciences, Univer-
sity of Utrecht, Utrecht, The Netherlands 
2Ars Accessus Medica, Amsterdam, The Netherlands 
3Institute of Nutrition INTA, University of Chile, 
Santiago, Chile

Background and objectives: Inspite of the general inter-
est in the impact of overweight and obesity on public health, 
little is known about the impact of being large for gestational 
age (LGA, >90th centile), or being macrosomic (birth weight 
>4,000g); both conditions are related to maternal obesity and/
or gestational diabetes and associated with increased morbi-
dity for mother and child. Macrosomic infants have a higher 
risk of developing obesity and type 2 diabetes mellitus (T2DM) 
in later life. The objective of our study is to assess the health-
economic impact of macrosomia. 

Methods: A decision analytical model was designed to es-
timate the health-economic impact of macrosomia, including 
both short- and long-term consequences. Options for perfor-
ming different base-case analyses and various scenario analy-
ses are incorporated. 

Results: Maternal obesity, excessive maternal weight gain 
and poorly controlled diabetes during pregnancy are associa-
ted with intermittent periods of fetal exposure to hypergly-
cemia and subsequent hyperinsulinemia. This acts as a fetal 
growth hormone, particularly leading to increased body adipo-
sity and glycogen storage in the liver. This first analysis shows 
the health-economic consequences of macrosomia. Details of 
cost per case and outcomes of a budget impact analysis will be 
presented. 

Conclusions: Overweight and obesity are of concern in the 
general population, affecting increasing numbers of women 
of child-bearing age. Subsequent macrosomia and associated 
complications for mother and child are included in our model, 
considering both short- and long-term consequences. It allows 
for the mapping of the related health-economic burden and in-
dicates that the annual budgetary impact of macrosomia could 
be substantial. The current core-model offers a template for 
further health technology assessments to determine the cost-

effectiveness of preventive educational interventions on life 
style, diet and physical activity to reduce the short- and long-
term public health consequences of macrosomia. 

 Key words: macrosomia, overweight, health economic mo-
deling, healthcare costs 

PO299
BODY MASS INDEX AND WAIST CIRCUMFEREN-
CES: HOW EFFECTS THE DISEASE RISK OF NOR-
THERN CYPRUS ADULTS?
C. Gezer1, S. Dal1, E. Özer1, S. Yücecan1 
1Near East University, Faculty of Health Sciences, 
Department of Nutrition and Dietetics, Turkey

Background and objectives: All overweight and obese 
adults considered at risk for diseases such as hypertension, type 
2 diabetes, cardiovascular disease. This study was planned to 
observe the risk of these diseases according to body mass index 
(BMI) and waist circumferences of people living in Turkish Re-
public of Northern Cyprus (TRNC) 

Methods: The study involved 1740 subjects (738 male, 1002 
female) from 19 to 65 years old, who were selected to constitute 
a representative TRNC population as a whole between June-
July 2012. Anthropometric measurements (BMI and waist cir-
cumference) were obtained using standardized techniques and 
equipment. Abdominal obesity (AO) was considered a waist 
circumference of >102 cm in men and >88 cm in women. Di-
sease risk was evaluated according to classification of BMI and 
waist circumferences which has been defined by World Health 
Organization. 

Results: Mean waist circumferences were 96.7±14.1 cm in 
men and 87.6±15.1 cm in women. In addition, the percentages 
of AO were assessed 36.6% for total, 31.0% for males and 45.1% 
for females. When disease risk was determined according to 
BMI and waist circumferences, percentages of the population 
who had increase, high, very high and extremely high disease 
risk were 20.6%, 15.9%, 20.8% and 2.5%, respectively. While 
30.9% of males had increase, 34.4% had the sum of high, very 
high and extremely high disease risk. Also, 13.1% of females 
had increase and 43.0% had high disease risk. It was determi-
ned that males (65.3%) were under higher disease risk than fe-
males (56.1%). 

Conclusions: Consequently, approximately 1/3 of TRNC. 
population are under the disease risk due to overweight, obe-
sity, abdominal obesity and this risk increases rapidly for men 
day by day. Therefore, to prevent obesity and its comorbidities 
national nutritional programs should be improved and males 
attendance these programs could be more beneficial. 

Key words: body mass index, abdominal obesity 
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PO300
THE FAMILY AS AN AGENT FOR CHANGE IN 
EATING HABITS AND OBESITY IN GRADE 2-3 
SCHOOLCHILDREN
T. Goldstein1, J. Kark2 
1Department of Human Nutrition and Metabolism, 
Hebrew University-Hadassah Faculty of Medicine, 
Jerusalem, Israel 
2Epidemiology Unit, Hebrew University-Hadassah 
School of Public Health and Community Medicine, 
Jerusalem, Israel

Background and objectives: The prevalence of obesity is 
increasing worldwide and in Israel. Our study tests a new edu-
cational approach through a controlled school-based trial to 
achieve an improvement in eating habits and reduced obesity 
in Grades 2-3. 

Methods: A cluster randomized controlled trial allocated 
4 elementary schools to intervention or control groups. This 
allocation was switched with the next cohort of children. Re-
cruitment was in first grade, randomization at the beginning of 
second grade, evaluation of 

Methods: end of second grade and the beginning of third 
grade Intervention: 5 joint parent-children classroom activities 
on nutritional topics and 5 educational workshops for parents 
only. Alfred Adler’s concepts were the guiding principles. Sub-
jects: of 743 children in 23 second grade classes, parents pro-
vided informed consent for 508 (68%), and for the third grade 
follow-up 432 (58%). 

Results: At the end of 2nd grade, the intervention group 
compared with the control group reported significantly increa-
sed intake of fruits, vegetables and high protein foods, and re-
duced sweets and munched snacks. By the 3rd grade the variety 
of protein-rich foods had increased in the intervention classes, 
and sweets and munched snacks declined. No differences in 
meal patterns were noted except for eating breakfast. From in-
dividual observations of food brought for the ten o’clock snack 
at the end of the 2nd grade, the intervention group showed a 
significantly higher intake of water, whole-wheat bread sand-
wiches, protein-rich spreads, vegetables, and a decline in can-
dy snacks and sweetened sandwich spreads. The intervention 
group showed better height and BMI measures at the end of 
second grade and waist circumference in the 3rd grade. 

Conclusions: There were encouraging changes in eating 
habits and in anthropometric measurements. To maintain 
changes over longer periods, refreshing these nutrition themes 
annually in school using the model is required 

Key words: childhood obesity, nutrition intervention. 
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PHYSICAL FITNESS REFERENCE STANDARD IN 
EUROPEAN CHILDREN: THE IDEFICS STUDY
L. Gracia-Marco1,2, P. de Miguel-Etayo2,3, F B. Ortega4,5, L 
A. Moreno2,3, M. Tornaritis6, L. Lissner7, L. Oja8, R. Forai-
ta9, D. Molnar10, G. Barba11, N. Michels12, Y. Pitsiladis13, 
W. Ahrens9

1CHERC (Children’s Health and Exercise Research 
Centre), University of Exeter, Exeter, UK 
2GENUD (Growth, Exercise, NUtrition and Develo-
pment) Research Group, University of Zaragoza, 
Zaragoza, Spain 
3Department of Physiatry and Nursing, Universidad 
de Zaragoza, Zaragoza, Spain 
4Department of Physical Education and Sports, 
University of Granada, Granada, Spain 
5Department of Biosciences and Nutrition, Karolins-
ka Institutet, Huddinge, Sweden 
6Research and Education Institute for Child Health, 
Strovolos, Cyprus 
7Department of Pediatrics, Goteborg University, 
Goteborg, Sweden 
8National Institute for Health Development, Tallinn, 
Estonia 
9Leibniz Institute for Prevention Research and Epi-
demiology – BIPS, Bremen, Germany 
10Department of Pediatrics, Medical Faculty, Univer-
sity of Pécs, Pécs, Hungary 
11Epidemiology & Population Genetics, Institute of 
Food Sciences, CNR, Italy 
12Department of Public Health, Ghent University, 
Ghent, Belgium 
13College of Medical, Veterinary and Life Sciences, 
University of Glasgow, Glasgow, Scotland 

Background and objectives: Reference standards of physi-
cal fitness in European adolescents have been published (HE-
LENA study; 12.5-17.5 yrs). However, there are no data on 
children from large and representative samples. The IDEFICS 
study provides a golden opportunity to establish normative va-
lues of a large set of fitness components from eight European 
countries using common and well-standardized methods of 
measurement. We aim to report sex- and- age specific fitness 
levels in European children aged 6-9 yrs. 

Methods: A cohort of 16,224 children aged 2-9 yrs. met the 
IDEFICS inclusion criteria: complete data on weight, height 
and age. Fitness was measured in children 6-9 yrs (N= 7,385; 
50.5 % girls). Cardiorespiratory fitness [20m shuttle run (sta-
ge)], coordination/equilibrium [flamingo balance (attempts/
min)], flexibility [back-saver sit and reach (cm)], speed [40m 
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sprint (sec)] and strength [handgrip (kg), standing long jump 
(cm)] were measured. Sex -and age- specific normative values 
for physical fitness in European children were derived by using 
the LMS statistical method as tabulated percentiles from 10 
to 100 and as smoothed centile curves (P5, P25, P50, P75 and 
P95). 

Results: The results (showed as mean values, boys \\ girls) 
showed that boys performed better in cardiorespiratory fitness 
(2.8 \\ 2.4), strength (handgrip: 11.7 \\ 10.5; standing long jump: 
111.0 \\ 102.3) and speed (9.2 \\ 9.5), while females performed 
better in coordination/equilibrium (9 \\ 7) and flexibility (19.0 
\\ 21.4). A trend towards increased physical fitness with age in 
both sexes was observed, except for the flexibility test (in boys 
remained stable and in girls it decreased with age). Sex-and-
age specific tabulated percentile values and centile curves were 
provided to be used as reference values for this population. 

Conclusions: The present data will enable evaluation and 
correct interpretation of European children’s fitness status from 
6 to 9 yrs. 

Key words: fitness, childhood, percentiles 

PO302
COMMUNITY BASED INTERVENTION IMPROVES 
INFANT FEEDING PRACTICES IN BETHLEHEM VI-
LLAGES
H. Rabadi1,2, N. Al Sharif2 
1World Vision, Bethlehem , Palestine 
2School of Public Health , Al Quds university, Pales-
tine

Background and objectives: Infant feeding practices are 
critically important for children’s growth and development. 
Sub-optimal feeding practices are known to be prevalent in 
Bethlehem villages. The objectives of this study were to assess 
mothers’ knowledge and practices regarding infant feeding and 
to evaluate the effectiveness of Timed , Targeted Counseling 
(TTC) in improving these practices. 

Methods: An intervention study was carried out in four vi-
llages surrounding Bethlehem. All mothers (n=118) of infants 
born during March , April 2011 were identified by Community 
Health Workers (CHWs) and randomly assigned to interven-
tion (n=66) and comparison (n=52) groups. The CHWs tar-
geted the intervention group with key messages and support 
for positive infant feeding practices during home-visits (TTC) 
throughout 16 month. The comparison group were not expo-
sed to any messages but were visited only for data collection 
such as disease incidence. Baseline and end-line data were co-
llected from both groups through household interviews . 

Results: Infant feeding practices were significantly impro-
ved in the intervention group after the intervention; exclusive 

breastfeeding until 6 months increased from 27.3% to 69.7% 
(P <0.001), duration of breastfeeding above 1 year increased 
from 56.1 to 83.3% (P <0.001),timely introduction of the com-
plementary meals increased from 38.5% 66.7% (P <0.001) and 
offering the minimum meal diversity increased from 16.7% to 
22.7%. No significant changes were seen among the compari-
son group. During the study period there were fewer reported 
disease episodes in the intervention versus comparison group 
for diarrhea (10 vs. 25 cases), respiratory illness (15 vs. 33), 
common cold (39 vs. 50), fever (20 vs. 31) and ear infections 
(7 vs. 32). 

Conclusions: The TTC approach has positively influenced 
infant feeding practices in Bethlehem villages. Scale up plans 
for TTC, integrated with early childhood stimulation compo-
nent, is envisioned. 

Key words: Timed and targeted counseling, Community 
health workers, Infant feeding practices. 

PO303
PACIFIC KIDS DASH FOR HEALTH (PACDASH) TAI-
LORED MULTILEVEL INTERVENTION FOR PRE-
VENTION OF OBESITY AND ELEVATED BLOOD 
PRESSURE AMONG MULTIETHNIC CHILDREN.
R. Novotny1,2, C. Nigg1, F Li1, G. Renda2, L. Wilkens1 
1University of Hawaii At Manoa, USA 
2Kaiser Permanente, Center for Health Research 
Hawaii, USA

Background and objectives: The PacDASH intervention 
program provided tailored information to children according 
to stage of readiness to change and self-efficacy in order to im-
prove fruit and vegetable intake and physical activity level, and 
to prevent obesity and elevated blood pressure. 

Methods: The randomized two-arm program (interven-
tion, n=41; and usual care, n=44) was given to children (BMI 
from the 50-99th percentile according to CDC reference data) 
from a health care maintenance organization (intervention, 
n=41; usual care, n=44). Targeted recommendations were pro-
vided to child, parent and health care provider (latter at base-
line only) at baseline, 3, 6 and 9 months, along with monthly 
supportive mailings and tested for effect on BMI, DXA body 
composition, and blood pressure. 

Results: Child (n=85; 62.3% female; mean age=7.1, SD=0.95; 
43.5% Asian, 28.2% Native Hawaiian or Other Pacific Islander, 
21.2% White, and 7.1% Other ethnicity) outcomes were mo-
deled across 9 months (62 children at endpoint, 33 interven-
tion, 29 usual care) using mixed linear regression, adjusted for 
age, sex and ethnicity. All children in the program experienced 
a constant BMI z-score of 1.30 (SD=0.72) from baseline to 9 
months (p=0.97). Diastolic blood pressure percentile increa-
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sed in both study groups, to a greater degree in the usual care 
group, with a 12 percentile point difference in change between 
groups by 9 months (p=0.01). There was no change in systolic 
blood pressure percentile (mean=31, SD=23). 

Conclusions: The intervention had a protective effect on 
diastolic blood pressure, and held expected weight gain cons-
tant across the 9 month study time period. 

Key words: child obesity blood pressure ethnicity interven-
tion 
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NEW ZEALAND GREEN-LIPPED MUSSELS (PERNA 
CANALICULUS) ENHANCE NON-HAEM IRON AB-
SORPTION WHEN PROVIDED AS A SINGLE DOSE 
IN MICE
R. Stewart1, J. Coad1, G. Reynolds1, K. Pedley1 
1Institute of Food, Nutrition and Human Health, 
Massey University Palmerston North, New Zealand

Background and objectives: Non-haem iron bioavailability 
is affected by the nutritional composition of a meal. Like red 
meat, New Zealand green-lipped mussels (NZGLM) have been 
reported to improve non-haem iron absorption from a second 
dietary iron source in vitro. Objectives: To investigate whether 
NZGLM enhance non-haem iron absorption compared to 
egg albumin, (a negative control) or ascorbic acid (a positive 
control) in iron-deficient mice, and to investigate the effects of 
repeated exposure to NZGLM extract on iron uptake from a 
single iron dose. 

Methods: 6 week-old male Swiss mice were maintained on 
a low-iron diet (5ppm) supplemented with or without NZGLM 
extract (3.3% w/w) ad libitum for 2 weeks. Fasted mice were 
provided with a single dose of ascorbic acid, NZGLM or egg 
albumin combined with 59FeCl2 radionuclide and 56FeCl2 by 
gavage after a 12 hour fast. Control and NZGLM-supplemen-
ted diets were re-introduced ad libitum for 4 days. Iron loading 
was determined by measuring the incorporation of radiolabe-
lled iron into whole blood and the small intestine. 

Results: Ascorbic acid enhanced blood and small intesti-
nal iron loading by 140% (P=0.01) and 144% (P=0.0005) res-
pectively compared to egg albumin. NZGLM enhanced blood 
and small intestinal iron loading by 148% (P=0.002) and 128% 
(P=0.035) respectively compared to egg albumin in mice rai-
sed on the NZGLM-free diet. Blood iron loading and small in-
testinal iron loading were reduced by 22% (P=0.009) and 25% 
(P=0.015) respectively in mice repeatedly exposed to the NZ-
GLM extract compared to mice maintained on the control diet. 

Conclusions: NZGLM enhance blood and small intestinal 
iron loading with a similar magnitude to ascorbic acid when 
provided as a single dose to iron deficient mice. This result is 

similar to that reported in vitro. Repeated exposure to NZGLM 
extract for 18 days significantly reduces iron uptake from a sin-
gle iron dose. 

Key words: Iron, meat, mussel 
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NUTRITION OUTREACH THROUGH COMMUNITY 
EVENTS IN THE BLOGOSPHERE: THE NUTRITION 
CARNIVAL EXPERIENCE
A. Sánchez García1, D. Giménez Monzó2, J. Farré Moya3, 
H. López García de la Serrana4 
1Nutrition and Bromatology Department, University 
of Granada, Granada, Spain 
2Public Health Department, University Miguel 
Hernández-Elche, Alicante, Spain 
3Alimmenta S.L, Barcelona, Spain 
4Nutrition and Bromatology Department, University 
of Granada, Granada, Spain

Background and objectives: During 2012 there was an ou-
treach initiative based on collaboration between Health and 
Nutrition blogs. This kind of community event is known in the 
blogosphere as ‘Carnival’, has been common in other scientific 
disciplines such as Physics (38th edition), Chemistry (22th edi-
tion) and Biology (20th edition). Two Nutrition Carnival edi-
tions were held (May and October 2012). In this events diffe-
rent bloggers analyze and propose their visions of a predefined 
theme. This study analyzes the content and impact of the event 
in order to find out if it is a good outreach tool in Health and 
Nutrition sciences. 

Methods: Descriptive study of the texts generated, a review 
was conducted of participants post and a statistical analysis of 
the impact of the event. 

Results: 72 post were analyzed. The topics covered were 
‘Children’s food education’ and ‘Nutrition Myths’. According 
to the writers are essential in food education factors as: family 
(88.2%), school (26.5%) school meals (14.7%) and play an es-
sential role: family (41.2%), dietitians (20.6%) and medical per-
sonnel (17.6%). The most common nutritional myths were the 
properties of specific foods (50%) and weight loss information 
(36.8%). The two host blogs registered 71,301 visits during the 
month of celebration, and the official pages of both editions 
have 3,556 registered outbound links. The participants articles 
have been shared on social networks 3714 times until January 
2013. There were a total of 589 comments, visitors shared per-
sonal experiences and asked questions reflecting the importan-
ce and usefulness of the event. 

Conclusions: Outreach events in the blogosphere con-
ducted by professionals can be a great alternative to broadcast 
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scientific evidence and to bring information to the population, 
promoting healthy practices, preventing unhealthy habits, ge-
nerating discussion areas and resolving the gap between theory 
and practice. 

Key words: Nutrition, Dietetics, Public health, food educa-
tion, Internet. 
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UNVEILING THE PROPORTIONAL MORTALITY OF 
FOOD-RELATED AND NUTRITION-RELATED DI-
SEASES. VENEZUELA: 1938-1998
M. Araujo-Yaselli1,2, P. Pereyra-Zamora1 
1Department of Preventive Medicine and Public 
Health (History of Science), University Complutense 
of Madrid, Madrid, Spain 
2Department of Community Nursing, Preventive 
Medicine, Public Health and History of Science, 
University of Alicante, Alicante, Spain

Background and objectives: Abundant epidemiological 
evidence has been accumulated on the direct association bet-
ween food, nutrition and development of communicable and 
non-communicable diseases. However, this would be the first 
study to analyze the proportional mortality related with food 
and nutrition (PMFN) in a long-term trend for a developing 
country. 

Methods: Data from national registry is collected and 
analyzed in order to show PMFN of the top 5, 25 and 27 causes 
of death in Venezuela since 1938 to 1998 and the principal cau-
ses by sex since 1950 to 1998. 

Results: PMFN was increasing rapidly: 10.63% in 1938 (top 
5), 28.38% in 1950 (top 27) and 62.43% in 1998 (top 25). The 
top three causes were changing from diarrhoea and gastroente-
ritis of presumed infectious origin (ICD-10: A09), tuberculosis 
(A15-A19) and pneumonia (J12-J18) in 1938 to A09, A15-A19 
and certain conditions originating in perinatal period (PO0-
P96) in 1950 and finally, heart diseases (I05-I09, I11, I13, I21-
I51), neoplasms (C00-D48) and accidents (V01–X59) in 1998. 
Between men and women order and speed of movement of 
causes were different. Male: 22.52% to 52.81% for 1950 and 
1998 (top 10), went on to die of A09, PO0-P96 and tuberculo-
sis to heart diseases, neoplasms and accidents. Female: 24.54% 
to 65.62% for 1950 and 1998 (top 10) went on to die of A09, 
tuberculosis and neoplasms to heart diseases, neoplasms and 
cerebrovascular diseases (I60–I69). A considerable proportion 
of deaths could be related to PMFN, however, percentage that 
those deaths represent is still to be determined and also their 
real weight. 

Conclusions: Study of mortality related to food and nu-
trition should not be limited only to what is contemplated in 
subgroup nutritional deficiencies (E40-E64) or diabetes (E10-

E14) for example, since it would incur in underestimation of 
impact of food-nutrition on disease development. 

Key words: Nutrition; mortality; Venezuela. 

PO307
BIOACTIVE COMPOUND AND FIBER AND CARO-
TENOIDS IN FLOUR LEAVES OF MORINGA OLEI-
FERA LAM
E M. Borges Teixeira1, M R. Barbieri de Carvalho2, L. 
Arantes Pereira1 
1Instituto Federal do Triângulo Mineiro, IFTM, Setor 
de Agroindústria, Campus, Uberaba, Brasil  
2Faculty of Agriculture and Veterinary Sciences, 
UNESP, Jaboticabal, Brazil

Background and objectives: The Moringa oleifera Lam be-
longs to the family of Moringaceae, is native to northern India 
and grows in many countries of the tropics. With representa-
tive amounts of nutrients and countless popular uses due to 
its nutritional and pharmacological applications. The study of 
their physical and chemical characteristics allows its applica-
tion in various food products and verification of its behavior 
toward various treatments used in processing is certainly an 
important aspect, however do not have well-known anti-nu-
tritional characteristics, since these substances could alter the 
composition or its nutrients become unavailable, and cause ad-
verse physiological effects. Objective - To determine the anti-
nutritional substances flour leaves of Moringa, with emphasis 
on tannins, cyanogenic compounds, trypsin inhibitors, nitrate 
and oxalic acid, its crude fiber and determine the carotenóides. 

Methods: For determination of tannins was the spectro-
photometric (JOSLYN, 1990). The presence of compounds 
was assessed by testing cianogêncios Guignard (Montgomery 
1969). Nitrates were determined by the colorimetric method of 
Cataldo et al. (1975) and oxalic acid titration method was used 
as described by AOAC (1990). The activity of trypsin inhibitors 
was determined by the method of Kakade et al. (1969), using 
BAPA (benzoyl-DL-arginine-p-nitroanilide) as a substrate. 
The determination of dietary fiber as AOAC (1990). Carote-
noids as described by Rodriguez-Amaya (1999). 

Results: In the analysis of antinutritional compounds were 
observed: tannins (20.69 mg / g), cyanogen (no), trypsin inhi-
bitor (UTI 1.45 / mg), nitrate (17mg / g) and oxalic acid (10 5 
mg / g), crude fiber content (10.99%), carotenoids were iden-
tified β-carotene and lutein, with concentrations of 161.0 and 
47.0 respectively ?g.g-1 leaf. 

Conclusions: These results suggest it becomes possible 
applicability of flour jug sheet feeding by low toxicity and sig-
nificant amount of fiber and carotenoids. 

Key words: Moringa oleifera, antinutrients, feeding, fibers 
and carotenoids. 
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PO308
EFFECTS OF CALCIUM AND VITAMIN D ON THE 
SERUM PTH AND ADIPONECTIN LEVELS IN 
GROWING RATS
S S. Lee1, Y J. Lee1, S M. Lee1, K M. Lee1, E S. Won2 
1Department of Food and Nutrition, College of Hu-
man Ecology, Hanyang University, Korea  
2R&D Planning Team, R&D Center, Seoul Dairy Co, 
Korea

Background and objectives: Calcium and vitamin D defi-
ciency are reported to associate with obesity and to induce in-
flammatory reactions as parathyroid hormone (PTH) increase. 
This study was conducted to investigate the effects of different 
levels of calcium and vitamin D intake on the serum PTH and 
adiponectin levels in growing rats. 

Methods: Fifty six 5-week-old Sprague-Dawley male rats 
were divided into 7 groups and fed for 6 weeks: control (0.5% 
Ca, 1000IU VD), LCLD (0.05% Ca, 10IU VD), LCND (0.05% 
Ca, 1000IU VD), LCHD (0.05% Ca, 5000IU VD), HCLD 
(1.00% Ca, 10IU VD), HCND (1.00% Ca, 1000IU VD), HCHD 
(1.00% Ca, 5000IU VD). Serum intact parathyroid hormone 
(iPTH) and adiponectin were analyzed, and then the effects of 
Ca and vitamin D on each group were evaluated by two-way 
ANOVA. 

Results: The concentrations of serum Ca were not signifi-
cantly different among seven-groups, but the levels of serum 
25(OH)D3 were higher in high vitamin D groups than the 
other groups (p<0.001). The serum adiponectin levels in high 
Ca or vitamin D groups were not significantly different compa-
red with control and low groups. However, the serum iPTH in 
LCLD was the highest level among the other groups (p<0.05). 
The amount of internal fat and abdominal fat in the low cal-
cium groups were higher than control and high calcium groups 
(p=0.001, p<0.001), moreover those fat amount was the highest 
in LCLD group. The amount of body fat was affected by cal-
cium intake rather than vitamin D intake when analyzed by 
two-way ANOVA. 

Conclusions: Low calcium intake may contribute to increa-
se the serum iPTH level and body fat amount. However, vita-
min D intake was showed low effect on the serum adiponectin 
level for 6 weeks. 

Key words: calcium, 25(OH)D3, iPTH, adiponectin, body 
fat 

PO309
CONSUMER BEHAVIOR REGARDING FOOD LABE-
LLING INFORMATION IN THE CITY OF PETRÓPO-
LIS (RJ)
A. Esteves1, U. Pombo1, M H. da Silva1 
1Faculdade Arthur Sa Earp,Curso de Nutrição, Petro-
polis, Rio de Janeiro, Brasil

Background and objectives: The nutrition labelling on 
foods for the promotion of healthy food is fundamental. The 
consumers get more information about what they are consu-
ming through the product labels. Objective: To verify if the 
consumers have the habit to read and to know the information 
contained on the products labels. 

Methods: transversal, observational, quantitative and des-
criptive study type. The consumers (154) were interviewed 
during shopping in supermarkets located in the Petrópolis 
through a questionnaire where the answers were related to the 
habit of reading labels and also according to sociodemographic 
variables.

Results: the majority of consumers were female and only 
46% interwiwed had the habit of reading labels. It should that 
the older and more educated the consumers were, the interest 
for information increased. The most consulted items were the 
expiration date (39%) and price (27.8%). The nutritional in-
formation more consulted were the caloric value (28.1%) and 
sodium contents (26.7%). It was observed that the price also 
influences on the choice of products (35%), followed by the 
brand (28%). The most common reasons for not consulting the 
labels were lack of interest (44.3%) followed by the letter size 
on the label. (40.8%). The results showed that most consumers 
interviewed (84.4%) did not know the correct meaning of the 
terms light and diet. 

Conclusions: This study showed the necessity to find a 
most clear form to present nutrition information to consumers 
enabling them to understand and make healthier decisions 
when choosing their products. It reinforced the need of nu-
trition education programs including food labelling, in order 
to enlighten and educate consumers about the importance of 
nutritional information contained on labels to avoid any mis-
interpretations about the products. 

Key words: nutritional Information, food labeling, Light 
and Diet. 
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PO310
THE ROLE OF BILIRUBIN IN HUMAN HEALTH: IM-
PLICATIONS FOR OXIDATIVE STRESS-MEDIATED 
DISEASES
C. Mölzer1 , M. Wallner1, A. Bulmer2, K-H Wagner1,2 
1University of Vienna, Departmen of Nutritional 
Sciences, Australia 
2Heart Foundation Research , Griffith University, 
Australia

Background and objectives: Bilirubin is the primary bile 
pigment which is formed during haem catabolism within the 
reticulo-endothelial system. Mostly unconjugated bilirubin 
(UCB) circulates in the plasma, the majority of which tightly 
bound to albumin, and is excreted by the liver to eventually en-
ter the intestine. Epidemiological studies report a negative as-
sociation between circulating UCB concentrations and the risk 
for cancer, cardiovascular and metabolic diseases. To further 
explore physiological effects of UCB, a human and an animal 
trial, along with a series of in vitro experiments were perfor-
med. The overall aim of this project was to investigate whether 
lower levels of oxidatively damaged DNA and chromosomal 
aberrations in hyperbilirubinemic humans and animals can be 
observed. 

Methods: 76 age- and gender-matched individuals were 
allocated into Gilbert’s syndrome (GS; UCB≥17µM; n=38) 
or controls groups (n=38). A hyperbilirubinemic rat model 
(Gunn rats) was selected to support the human trial, and inclu-
ded 40 rodents in total. Applied methods included the comet 
and micronucleus assay. In vitro experiments were performed 
to investigate anti-mutagenic and antioxidant properties of bile 
pigments and derivatives in the Salmonella reverse mutation 
assay, and DNA-damaging effects in human cancer cell lines 
in the comet assay. To obtain assistive mechanistic data, flow 
cytometry parameters were analyzed. 

Results: The findings suggest DNA protection in epithelial 
tissue of older hyperbilirubinemic individuals. The signifi-
cantly lower BMI found in the GS group might contribute to 
the prevention of cardiovascular diseases and could improve 
the health status in metabolic diseases. In vitro data suggest an-
ti-mutagenic effects of bilirubin derivatives in the applied bac-
terial model, and DNA strand-breaks in human cancer cells. 

Conclusions: This study suggests an indirect effect of ele-
vated plasma UCB levels in protecting against metabolic disea-
ses, and implies manifold beneficial in vitro properties of bile 
pigments. 

Key words: Bilirubin, DNA damage, micronuclei, CVD 

PO311
CLINICAL TRIAL FOR THE EVALUATION OF ANTI-
HYPERTENSIVE EFFECTS OF SOLAR SALT PRODU-
CED IN KOREA
B. Lee1, A R. Yang1, M Y. Kim1, H G. Kim2 
1Dept.of Food and Nutrition, Chung-Ang University, 
Anseong, Gyeonggi, Republic of Korea 
2Dept of Pharmacology, Dankook University, Cheo-
nan, Choongnam, Republic of Korea

Background and objectives: The study was performed for 
evaluating blood pressure(BP) and its biomarkers when Ko-
rean solar(sun-dried) salt (86% NaCl, SS) were administered as 
a daily condiment compared with refined salt(99% NaCl, RS) 
for 12 weeks. 

Methods: Twenty-three female (20~65 yrs) volunteers were 
given SS (n=12) or RS (n=11) group. The subjects must con-
sume at least 15 meals a week cooking with either salt. BP was 
checked morning and evening everyday for 12 weeks. Biomar-
kers measured at day 1, 4th and 12th week were electrolytes 
(Na+, K+, Cl-, Mg2+, Ca2+), aldosterone, renin and catechola-
mines in blood and urine. 

Results: The morning systolic BP(SBP) in SS group tended 
to be lower than RS group without statistical significance. The 
evening SBP was slightly increased in both groups. The serum 
electrolytes did not change except for Ca+ level , which was 
increased in both groups at 12th week(p<0.05). The urinary 
electrolytes showed similar tendency to blood, except that 
urinary Ca+ and K+ levels of SS group tended to be lower. 
Plasma aldosterone of both groups at 4th week were increased 
(p<0.05), but plasma rennin level did not change. Plasma no-
repinephrine level of RS group at 4th week was increased than 
that of day 1(p<0.001) and epinephrine level of both groups 
were also increased at 4th week (p<0.05). However, SS group of 
norepinephrine and epinephrine levels tended to be lower than 
RS group. Urinary norepinephrine, epinephrine and dopamine 
levels were decreased in both groups after 12 weeks (p<0.05), 
but there were no significant differences between the groups. 

Conclusions: Two types of salts exerted differently on 
blood pressure and its biomarkers. From the findings, it would 
be worthy to conduct more controlled clinical study since se-
veral biomarkers as well as blood pressure were compromised. 

Key words: solar salt, refined salt, blood pressure, human 
clinical trial 
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PO312
PEN - THE GLOBAL RESOURCE FOR NUTRITION 
KNOWLEDGE TRANSLATION
B. Amour1, A. Byron2, S. Kellie3, B. Murray2, J. Thirsk1 
1Dietitians of Canada, Toronto, Ontario, Canada 
2Dietitians Association of Australia, Deakin, Austra-
lian Capital Territory, Australia 
3British Dietetic Association, Birmingham, UK

Background and objectives: Dietitians translate research 
into practice when applying the science of nutrition to the fee-
ding and education of individuals or groups in health and di-
sease. Maintaining currency is challenging when knowledge is 
constantly expanding. In 2005 Dietitians of Canada launched 
a dynamic knowledge translation subscription service called 
Practice-based Evidence in Nutrition (PEN) as a resource for 
dietitians, including those working in two Canadian provincial 
government call centres. Establishing international partners-
hips required modifying PEN processes of knowledge trans-
lation. 

Methods: Collaborating authors from each global partner 
use protocols to identify, analyse and synthesise the evidence 
to create new or update existing practice questions, guidance 
summaries and client resources, the key components of PEN. 
While the evidence to develop these components comes from 
the international literature, global partners have customised 
PEN to take into account national reference documents e.g. 
nutrient reference values and dietary guidelines. Additional 
partners have meant enrichment in knowledge pathway con-
tent and usage data is helping to prioritise pathways for revi-
sion or development. Partners have used online tutorials, webi-
nars and conference workshops to build capacity and maximise 
use by practitioners, and to encourage contribution to the PEN 
knowledge pool. 

Results: As of February 2013 there were 169 knowledge 
pathways, 1044 practice questions and 3341 resources. Usage 
data indicates that client handouts are often accessed more 
than practice questions. Social media confirms the popularity 
of PEN with distribution to 10,000 first year PEN eNews subs-
cribers and greater than 1000 followers on each of Facebook 
and Twitter. Universities report PEN as a tool to support stu-
dent studies and for students to gain recognition by contribu-
ting to the global knowledge pool. 

Conclusions: Problem solving and cooperation within the 
global partnership has enabled the development of PEN as a 
valuable international resource for practitioners. 

Key words: research, social media, knowledge translation, 
partnerships 

PO313
THE EFFECT OF AGE ON ATTITUDES OF POLISH 
GIRLS TO NUTRITION AND HEALTH. THE GEBA-
HEALTH PROJECT
J. Czarnocinska1, L. Wadolowska2, J. Kowalkowska2, E. 
Babicz-Zielinska3,4, M. Jezewska-Zychowicz5, K. Sobas2, 
W. Kozirok3,4 

1Department of Human Nutrition and Hygiene, 
Poznan University of Life Sciences, Poland 
2Department of Human Nutrition, University of 
Warmia and Mazury in Olsztyn, Poland 
3Department of Trade and Services, Gdynia Mariti-
me University, Poland 
4Eating Behaviour Research Group 
5Department of Organization and Consumption 
Economics, Warsaw University of Life Sciences, 
Poland

Background and objectives: Individual attitudes chan-
ge with age. No studies have been conducted to determine 
whether and to what extent attitudes towards nutrition and 
health presented by Polish girls change in adolescence and at 
maturity. The study aim was to analyze the effect of age on atti-
tudes to nutrition and health presented by girls. 

Methods:The research involved 232 girls aged 13-21 years. 
Attitudes to nutrition and health were assessed using the 
Health Concern Scale (HCS) and the Health Taste Attitude 
Scale (HTAS). 

Results: In HCS neutral attitudes (score of 30-50points) 
were identified in 72% girls, negative attitudes (10-29points) 
in 19% girls, positive attitudes (51-70points) in 10% girls. In 
HTAS neutral attitudes (114-190points) were found in 93% 
girls, positive attitudes (191-266points) in 6% girls. No girl 
showed a negative attitude (38-113points). In girls aged 19-
21 the odds ratio for attitudes classified in the upper-positive 
tercile for the subscales HTAS-1:interest-in-health was 2.97 
(95%CI 1.24; 7.11), HTAS-3:natural-product was 2.91 (95%CI 
1.28; 6.62), HTAS-6:pleasure was 3.60 (95%CI 1.56; 8.30), whi-
le in HTAS it was 4.31 (95%CI 1.87; 9.92) in comparison to girls 
aged 13-15 (OR=1.00). In girls aged 19-21 the odds ratio for 
attitudes classified in the lower-negative tercile of the subscales 
HTAS-2:light-food was 2.74 (95%CI 1.19; 6.31) in comparison 
to girls aged 13-15 (OR=1.00). The relation between age and at-
titudes of girls measured in HCS and subscales HTAS-4:sweets 
and HTAS-5:food-as-a-reward was non-significant. 

Conclusions: With age in girls an increase was observed for 
interest in health and positive attitudes to natural products and 
nutrition as well as negative attitudes to light food. Changes in 
attitudes were most evident in girls aged 19-21 years. Age of 
girls did not influence their attitudes to sweets or perception of 
food as a reward. 
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PO314
PROTECTIVE EFFECTS OF ERGOTHIONEINE 
AGAINST METHYLGIYOXAL-INDUCED NEURON 
CELLS INJURIES AND ITS POSSIBLE MECHANISM
T Y. Song1, C. Chen1, H C. Lin1, Y S. Jhan1, W H. Chang1, 
S J. Huang1 
1Department of Health Food, Chung Chou Universi-
ty of Science and Technology, Taiwan

Background and objectives: Patients with long-standing 
diabetes commonly develop diabetic encephalopathy, which is 
characterized by cognitive impairment and dementia. Methyl-
glyoxal (MGO) is a toxic precursor of advanced glycated end-
products (AGE) that are responsible for protein glycation. 
Ergothioneine (EGT) is an antioxidant components of many 
mushrooms especially Lentinus edodes. In this study we inves-
tigated whether EGT protects against MGO-induced neuronal 
cell damage. 

Methods: murine pheochromocytoma (PC12) cells were 
incubated with MGO with or without EGT. Levels of protein 
carbonyl, reactive oxygen species (ROS) and the expression of 
AGE, AGE receptor (RAGE), and nuclear factor kappa-B (NF-
kB) were analyzed. 

Results: cell viability of PC12 cells treated with 30 uM 
MGO for 72 h was decreased to 64%. Co-incubation with EGT 
(2 uM) for 72 h significantly restored the viability. MGO mar-
kedly increased protein carbonyl and ROS production, which 
was strongly reduced by EGT (71% and 64%, respectively). 
These effects of EGT were equal to 100 nM aminoguanidine 
(an AGE inhibitor) and 10 uM Epalrestat (an aldose reductase 
inhibitor). AGE, RAGE and NF-kB expression was increased 
3.2-, 4.5- and 2.4-fold, respectively, by MGO, but was signifi-
cantly attenuated by EGT co-treatment. 

Conclusions: the neuroprotective effect of EGT is likely at-
tributed to a decrease of ROS production by inhibition of the 
AGEs/RAGE signaling pathway. 

Key words: Ergothioneine, methylglyoxal, neuron cells, ad-
vanced glycated end-products 

PO315
EFFICACIOUS OF SYNBIOTIC AND NUTRIENTS 
SUPPLEMENT ON STIMULATED OF SECRETORY 
IMMUNOGLOBULIN A (SIGA) IN TREATED PUL-
MONARY TUBERCULOSIS PATIENTS
S. Samsidi1, H. Ridwan2, C M. Kusharto2, A. Sulaeman2, 
B. Alisjahbana3 
1Health Polytechnic of Bandung, Indonesia 
2Faculty of Human Ecology, Bogor Agriculture Uni-
versity, Indonesia 
3Faculty of Medicine, University of Padjadjaran 
Bandung, Indonesia

Background and objectives: Administrations of Tubercu-
losis chemotherapy probably disturbed of normal microflora 
balance, therefore it decreased mucosal defense system. The 
study objective was to analyze the efficacy of milk based pro-
tein supplement (MBP) with synbiotic and micronutrients on 
improving microflora balance and secretory IgA among treated 
adult PTB patients. 

Methods: A double-blind randomized treatment-control 
trial design was applied in this study. Ninety four new cases of 
PTB aged 20-45 years old were selected and divided into two 
groups; the treatment group was treated daily supplement with 
MBP (13.9 g protein), synbiotic (35x10 log10 cfu of Lactoba-
cillus acidophilus and 5x10 log10 cfu of Bifidobacterium lon-
gum and 120 mg fructo-oligosaccharides) and micronutrients 
(5,000 IU vitamin A and 15 mg zinc); and the control group 
was treated daily with MBP only during 2 months intervention. 
All patients received a standard TB chemotherapy. Parameters 
of gut microflora and titer sIgA were collected at baseline, after 
1, 2 and 6 months of intervention. Population of Lactobacillus 
sp in fecal was counted using plate count method and popu-
lation of Bifidobacterium sp in fecal was counted using direct 
count method and counting chambers. Titer of sIgA was mea-
sured using ELISA method. 

Results: After first month intervention total colony of Lac-
tobacillus sp and Bifidobacterium sp were higher in treatment 
group than control groups (p<0.05). In addition titer of sIgA 
was also higher in treatment group than control group (p<0.05). 

Conclusions: There was positive effect of these supple-
ments to maintain balance of gut microflora and stimulating 
sIgA secretion during TB chemotherapy. 

Key words: protein, synbiotic, vitamin A, zinc, sIgA. 
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PO316
THE ASSOCIATION OF THE FTO GENE SNP RS 
9939609 WITH DIETARY ENERGY INTAKE AMONG 
BEIJING HAN CHILDREN
H. Fang1, Y. Li1, X. Hu1, Q. Zhang1, A. Liu1, G. Ma1 
1National Institute For Nutrition and Food Safety, 
Chinese Center For Disease Control and Prevention, 
China

Background and objectives: Fat-mass and obesity-asso-
ciated (FTO) gene is a gene located in chromosome region 
16q12.2. Genetic variants in FTO are associated with the obe-
sity phenotype in European and Hispanic populations. This as-
sociation was also confirmed among Chinese children. Howe-
ver, the role of FTO variants in the regulation of energy balance 
is unknown. We aimed to test the role of FTO genetic variants 
on dietary energy intake. 

Methods: We genotyped FTO variants rs9939609 in 670 
children (332 girls and 338 boys) aged 8-11 years living in Bei-
jing, and analyzed the role of FTO genetic variants in modula-
ting of energy intake. 

Results: Compared with the TT genotype, we found mar-
ginally increasing level of dietary energy intake in the AA/AT 
genotype subjects (P=0.095). The consumption of fat, energy 
from fat and the percentage from fat were also found obviously 
higher. 

Conclusions: Influence on the energy intake of dietary is 
one of the ways of FTO gene affects energy balance. 

Key words: FTO; child; Chinese; obesity; dietary energy 
intake 

PO317
USE OF LOCAL NUTRIENT-RICH FISH IN DEVELO-
PING A COMPLEMENTARY FOOD AND ITS CON-
TRIBUTION TO RECOMMENDED NUTRIENT IN-
TAKES OF INFANTS
J R. Bogard1, S H. Thilsted1, H J. Keus1, M. Karim1 
1WorldFish, Bangladesh

Background and objectives: Timely introduction of nu-
trient-rich complementary foods among infants aged 6-23 
months, when breastmilk is no longer sufficient to meet energy 
and nutrient requirements is essential for optimal child growth 
and development. In developing countries, complementary 
foods are often low in macro- and micronutrients, contribu-
ting to low nutrient intake and resulting in undernutrition in 
infants. Processing and combining local foods to optimize nu-
tritional value in production of a pre-prepared complementary 

food could be an important food-based strategy to improve 
nutrient intakes of infants aged 6-23 months. 

Methods: Based on nutrient composition, small fish, rich 
in iron and zinc; and orange flesh sweet potato, rich in vita-
min A were selected along with the staple food, rice for pro-
duct development. These foods were dried and combined to: 
optimize nutrient content, minimize anti-nutrient content and 
ensure an acceptable product. Nutrient content of the product 
was estimated and compared to recommended nutrient intakes 
(RNIs) for infants, and nutrient composition of two fortified 
blended complementary foods used in Bangladesh. 

Results: Two serves per day of the complementary food 
meet: 80% (infants 6-12 months) and 129% (1-2 years) of iron 
RNI; 81% of zinc RNI (6 months - 2 years); 99% (6-12 months) 
and 79% (1-2 years) of calcium RNI; and 52% of vitamin A 
RNI (6 months - 2 years). In comparison to the two fortified 
complementary foods, the product developed is similar in ma-
cronutrient and higher in iron, zinc and calcium content. 

Conclusions: Local nutrient-rich foods, particularly small 
fish, incorporated in a pre-prepared complementary food can 
contribute significantly to the RNIs of infants, 6-23 months. 
This product is particularly suitable for use during initiation of 
complementary feeding, and as a food-based strategy for pre-
vention and treatment of undernutrition in infants and young 
children. 

Key words: complementary food, small fish, food-based 
strategy, Bangladesh 

PO318
VARIANTS IN THE C-TERMINAL REGION OF PCSK9 
AFFECT LDL-C LEVELS IN A BLACK SOUTH AFRI-
CAN POPULATION (THE PURE STUDY)
T. Van Zyl1, K R. Conradie1, J C. Jerling1, G W. Towers1 
1Centre of Excellence for Nutrition, North-West Uni-
versity, Potchefstroom, North West, South Africa

Background and objectives: PCSK9 is a serine protease 
that promotes the degradation of the LDL receptor. Muta-
tions in the PCSK9 gene that affect the C-terminal domain of 
the protein have been associated with LDL-c levels. Variants 
A443T and C679X are loss-of-function mutations and have 
been associated with lower LDL-c levels. Variant H553R is a 
gain-of-function mutation associated with increased LDL-c 
levels. The aim of this study was to investigate the genotypic 
distribution of variants A443T, C679X, H553R and A594D (a 
novel variant) in the PCSK9 gene and determine their associa-
tion with LDL-c in a black South African cohort. 

Methods: A cross-sectional, observational study within the 
PURE study was conducted on 1600 randomly chosen; appa-
rently healthy subjects aged 35 to 60 years. LDL-c levels were 
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determined by means of the Friedewald formula. Screening of 
these SNPs was achieved by the use of the Illumina’s VeraCo-
de™ Golden Gate Genotyping Assay on a BeadXpress™ Reader 
system. The SNPs were tested for adherence to HWE. Univaria-
te analyses were used to determine if associations were present 
between the different genotypes and LDL-c levels. 

Results: All four of the variants were detected in the stu-
dy population with minor allele frequencies of 0.04, 0.03, 0.04 
and 0.05 for A443T, C679X, H553R and A594D, respectively. 
All variants adhered to the assumptions of HWE. Both A443T 
(p=0.04) and C679X (p<0.01) were significantly associated 
with lower LDL-c levels. H553R (p=0.09) and A594D (p=0.10) 
were not significantly associated with LDL-c levels. 

Conclusions: Even though these variants are present at low 
frequencies they do contribute to the inter-individual differen-
ces of LDL-c levels in the study population. These mutations 
may be indicative of the as yet undetermined genetic architec-
ture responsible for the lowered cardiovascular disease risk en-
countered in the black South African population. 

Key words: LDL, LDL receptor, PCSK9 
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EFFECTS OF SPIRULINA PLATENSIS ON APOP-
TOTIC GENE EXPRESSION IN AGE-RELATED HEA-
RING LOSS
Y C. Chan2, J H. Hwang1, M H. Lin2, M F. Wang2 
1Department of Otolaryngology, Buddhist Dalin 
Tzu-Chi General Hospital, Chiayi, and School of 
Medicine, Tzu Chi University, Hualien, Taiwan 
2Department of Food and Nutrition, Providence 
University, Taichung, Taiwan

Background and objectives: Spirulina platensis was de-
monstrated to be effective in treating hyperlipidemia, immune-
deficiency, and inflammatory processes. However, the effects 
and related mechanisms of Spirulina platensis on degenerated 
disease are still unclear. This study was aimed to examine the 
effects of Spirulina platensis on age-related hearing loss. 

Methods: Eleven-month old SAM mice were randomly di-
vided into Senescence-accelerated-resistant (SAMR1) normal 
control, senescence-accelerated prone-8 (SAMP8) normal con-
trol, and Spirulina platensis (400 mg/Kg BW) SAMP8 groups, 
respectively, and fed with the experimental diets for six weeks. 
The auditory brainstem response (ABR) test was performed at 
the baseline and the end of experiment. After sacrificed, the 
poly ADP-ribose polymerase-1 (PARP-1) and apoptosis in-
ducing factor (AIF) protein expressions of brain stem and co-
chlear were analyzed. 

Results: Spirulina platensis could lower the ABR threshold 
and hearing degeneration in SAMP8 mice. Spirulina platensis 

supplementations significantly decreased the cleavd-PARP1 
expression in brain stem, and reduced the PARP-1 expression 
in spiral ganglion neurons and hair cell of cochlear. The AIF ex-
pression of brain stem and cochlear in Spirulina platensis diet 
group were also lower than the SAMP8 control group. 

Conclusions: Our results indicated that the Spirulina pla-
tensis could retard the age-related hearing loss, which might 
due to moderate the apoptosis related gene expression in aged 
SAMP8 mice. 

Key words: Spirulina platensis, age-related hearing loss, 
poly ADP-ribose polymerase-1, apoptosis inducing factor 

PO320
EFFECT OF VANADIUM ON THE OXIDATIVE STA-
TUS OF DIABETIC RATS
C. Lopez-Chaves1, C. Sanchez-Gonzalez1, C E. Trenza-
do2, L. Vera3, P. Aranda1, M. Montes-Bayon4, A. Sanz-
Medel4, J. Llopis1 
1Department of Physiology, University of Granada, 
Granada, Spain 
2Department of Animal Biology, University of Gra-
nada, Granada, Spain 
3GENYO, University of Granada, Granada, Spain 
4Department of Analytical Chemistry, University of 
Oviedo, Oviedo, Spain

Background and objectives: Due to growing exposition of 
the population to vanadium compounds, the study of the me-
tabolism of this trace element is an important area of current 
investigation. Vanadium is an essential element for some living 
organisms although there are controversies about its essentiali-
ty in the human body. There is an increasing use of nutritional 
supplements of vanadium as an anabolic agent by body buil-
ders and athletes. V also showed hypoglycaemic effects and 
is being investigated for the treatment of diabetes. There are 
many aspects that remain to be determined like digestive and 
metabolic interactions with other elements involved in the an-
tioxidant defence . 

Methods: Four study groups were examined: Control; Dia-
betic; Diabetic treated with 1mgV/day (DMV); and Diabetic 
treated with 3mgV/day (DMVH). The vanadium was supplied 
in drinking water as bis(maltolato) oxovanadium (IV)(BMOV). 
The experiment had a duration of five weeks. Superoxide dis-
mutase (SOD), catalase (CAT), NAD(P)H:quinine-oxidore-
ductase1 (NQO1) activity, protein carbonyl groups levels and 
malondialdehyde (MDA) levels in the liver were determined. 

Results: In the diabetic animals, we recorded higher pro-
tein carbonyl groups levels and NQO1 activity, together with 
decreased CAT activity, in comparison with the control rats. In 
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DMVH, there was a significant decrease in NQO1 activity, and 
increased CAT activity and MDA levels, in comparison with 
the diabetic rats. 

Conclusions: Treatment with 3mgV/day provokes a dete-
rioration of antioxidant defences in the tissues. 

Key words: Pathology, antioxidant defence 

PO321
RAMA PEDIATRIC BLENDERIZED FORMULA
P. Hongto1, T. Tangsermwong2, U. Suthutvorawut2, N. 
Chongviriyaphan2 
1Nutrition&Dietetics Division, Faculty of Medicine 
Ramathibodi Hospital, Mahidol University, Tailand

Background and objectives: To develop the Pediatric Blen-
derized tube feeding formula with optimum viscosity for tube 
feeding containing 10 % protein, 30 % fat, and 60% carbohy-
drate. The recommened dietary allowance for nutrients, vita-
mins and minerals were also added. 

Methods: Calculate the Blenderized Formula that the per-
centages of total weight for protein, fat, and carbohydrate is 
10%, 30%, and 60%, respectively. The raw material used for 
the preparation are chicken liver, eggs, chicken meat, rice, cane 
sugar , banana, dextrin and soybean oil. The nutrition value 
was calculated based on the nutrition database from Food Ta-
ble Composition using Microsoft Excel. Some nutrients, vita-
mins and minerals in medication form were added if necessary. 
Concerning the recommend dietary allowance for children, 
We developed 9 formulas. Then the pediatrician team selected 
1 formula from 9 formulas. 

Results: The Pediatric Blenderized Formula was able to 
flow continuously through the 14 French feeding tube in the 
simulation scenario. When we fed the patients through feeding 
tube in the pediatric ward, We found that flow rate is slower 
and sometimes feeding tube obstruction was occurred and bag 
shaking is needed. Therefore, the type and portion of raw ma-
terial has modified without changing the nutrient value. The 
optimum formula for preparing blenderized diet was then pu-
blished. 

Conclusions: We developed the blenderized diet for the 
pediatric patients called “Ramathibodi Pediatric Blenderized 
Formula” available for the patients admitted in Ramathibodi 
hospital. This formula can be ordered through the Ramathibo-
di hospital diet ordering program by using code “Pediatric BD”. 

Key words: Blenderized formula, Tube feeding, Pediatric 
BD 

PO322
EXAMINATION OF THE IMPACT OF USING GENE-
RIC NUTRITIONAL COMPOSITION DATA, ON NU-
TRIENT INTAKE ESTIMATION AT MEAL AND DAILY 
FOOD-INTAKE LEVELS
C. Woolhead, M J. Gibney1, M. Walsh1, L. Brennan1, E R. 
Gibney1 
1Institute of Food and Health, University College 
Dublin, Dublin, Ireland

Background and objectives:Currentlydietary data, using 
food diaries or recalls,iscollected and analysed at an individual 
food item level, seeking specifics such as brand, food weight 
and time of consumption, which can be time consuming and 
cumbersome.It remains to be seen whether such detail is re-
quiredand how generic information application impacts on 
nutrientintake. 

Methods:Dietary data, based on 4-day semi-weighed food 
diaries from the Irish National Adult Nutrition Survey (NANS) 
was used for this analysis. The data contained133,068 food 
occasions and2552 food items. Each food item had details in-
cludingmeal code, study day andfood-weight amongst others. 
Meal-type “Breakfast”was selected consisting of683food items. 
These were coded into 21 food groupse.g. “Breads”, “Milks”. 
Dietary intake modelling was performed by substituting ge-
neric nutritional compositions of specific foods/food groups 
and the impact of altered compositions was assessed at meal 
and daily mean intakelevels. Food groups examined included 
“Milk”, “Fruit”, “Bread” and “Cereal”. 

Results:Dietary intakemodelling demonstrated no signi-
ficant differences in mean nutrient intakewhen substituting 
“Breads” or “Fruits” with generic compositionsat both mean 
daily and meal intake levels. Using generic compositional data 
within the food group “Milks”, there were no significant di-
fferences for the majority of nutrients, except phosphorus (p 
≤0.001) and saturated fat (p≤0.05). “Cereals” (split), at a daily 
level, producedno significant differences for most nutrients, 
other than calcium (p≤0.001) and NSP (p≤0.05). However,for 
cereals,many significant differences were found at a meal level 
(p≤0.001). 

Conclusions: For many food groups at breakfast,a generic 
nutritional composition may be adequatewhen examining nu-
trient intakes in the population, giving promise to the idea of 
meal assessment in the future. 

Key words: Meal, Meal variability. 
Acknowledgements:Funded by Food4me (KBBE.2010.2.3-
02,Project no.265494), http://www.food4me.org/
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PO323
GENOMIC PROFILING IN SUBJECTS WITH COM-
MON OBESITY IN BULGARIAN POPULATION
M. Nikolova, D. Popova2 
1Department of Hygiene, Medical Ecology and Nu-
trition, Medical University of Sofia, Sofia, Bulgaria 
2Clinic of Metabolic Diseases and Dietetics, Univer-
sity Hospital ‘Tzaritsa Yoanna - ISUL’, Sofia, Bulgaria

Background and objectives: Obesity is an important fac-
tor contributing the global burden of morbidity and mortality. 
Data from the national nutrition survey in Bulgaria from 2004 
showed the prevalence of overweight (BMI 25 - 29.99) among 
the adult population from 34% to 40% and obesity rate (BMI> 
30) was from 16.7% to 21.3%. For the past 15 years, candida-
te gene and genome-wide linkage studies have been the main 
genetic epidemiological approaches to identify genetic loci for 
obesity, while in last four years, 52 genetic loci were identified 
to be unequivocally associated with genes for common obesity 
and related traits as a result of development of genome-wide 
association studies (GWAS). 

Methods: For the purpose of the study will be used clinical 
methods (assessment of nutritional status by anthropometric, 
laboratory tests , BIA) and genetic methods (target next-gene-
ration sequencing of 12 genes associated with the regulation 
of body weight, body composition, BMR, lipid metabolism 
). From the found associations, 12 genes are repeated cons-
tantly in ten or more studies: ADIPOQ, FTO, ADRB3, GNB3, 
HTR2C, NR3C1, LEP, LEPR, PPARG, UCP1, near-MC4R , 
NRXN3. 

Results:The study aims to investigate genetic variants in a 
panel of 12 genes associated with the regulation of body weight 
in 200 patients (well phenotyping) with common obesity and 
compared with a 100 healthy controls: to find new variants of 
defined genes and their frequency distribution in the Bulgarian 
population, as the influence of environmental factors on their 
clinical manifestation; to establish clinical and genetic algo-
rithm for the prevention and control of obesity. 

Conclusions: It is expected that new data will enrich scien-
tific knowledge about frequency and diversity of risk gene pool 
for common obesity in the Bulgarian population and contribu-
te to the creation of multigenous panel for early diagnosis and 
prevention of obesity. 

Key words: Common obesity, genetics, gene - environment 
interactions 

PO324
A DIET ENRICHED WITH SULFUR-CONTAINING 
ANTIOXIDANTS IMPROVES NK ACTIVITY AND 
DIGESTION OF PERITONEAL LEUKOCYTES IN 
DOUBLE-TRANSGENIC MICE FOR ALZHEIMER´S 
DISEASE
L. Marin1, O. Hernandez1, M. de la Fuente1 
1Department of Physiology, Faculty of Biology, 
Complutense University of Madrid. 28040 Madrid, 
Spain

Background and objectives: Previous studies have shown 
in triple-transgenic mice for Alzheimer’s disease (AD) a pre-
mature immunosenescence in comparison to non transgenic 
animals (NTgAD). In addition, they have proposed the analy-
sis of the functional state of peripheral immune cells as a useful 
tool for measuring the progression of AD. Since the ingestion 
of diets enriched with sulfur-containing antioxidants have been 
shown to slow down immunosenescence and improve longevi-
ty, the aim of the present work was to study the effect of an 
ingestion of these antioxidants in several relevant functions of 
immune cells from double-transgenic mice for AD (2xTgAD), 
a model in which the possible presence of a premature ageing 
of the immune cell functions have not been studied. 

Methods: Female (4 months of age) 2xTgAD and control 
(NTgAD) mice were used. The 2xTgAD were divided in two 
groups. One group of animals was fed a diet supplemented 
with N-acetylcysteine + thioproline (0.1% w/w) (2xTgADA) 
and the other a standard diet (Panlab A04) (2xTgADC). After 2 
and 8 months, the peritoneal leukocytes were obtained and two 
key immune functions were studied, i.e.: natural killer (NK) ac-
tivity and digestion capacity measured by tumor cell lysis and 
intracellular superoxide anion levels, respectively. 

Results: The functions studied were decreased in 2xTgADC 
in comparison to NTgADC and the ingestion of antioxidants 
increased the values of these functions bringing them close to 
those in the NTgADC group. 

Conclusions: 2xTgAD mice show a premature immunse-
nescence. Moreover, since the immune system is a marker of 
health and a predictor of longevity, an adequate treatment with 
sulfur-containing antioxidants could be useful in these animals 
to slow down the effects of the aging process and the progress 
of AD. 

Key words: Antioxidants. Alzheimer´s disease. Leukocyte 
functions. Mice 
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PO325
UNIDIRECTIONAL FLOW TECHNIQUE USING TRA-
CERS FOR RESEARCH NEW NUTRIENTS-META-
BOLITES BIOMARKERS IN EARLY STAGES OF THE 
DISEASE
F. Sanchez-Jimenez1 

1Area Dietetica/Colegio Oficial de Tecnicos Supe-
riores Sanitarios de Valencia, Alicante, Comunidad 
Autonoma Valenciana, Valencia, Spain

Background and objectives: Biomarkers with higher sensi-
tivity, specificity and predictive value than those used so far is 
of vital importance in decisions about health spending. Diag-
nostic in the accounts represents 1-2% of health care costs, the 
decisions made up 70% of health care. Current 

Methods to detect levels of biomarkers that reflect the final 
stages of the disease when treatment options are limited. 

Methods: Comparing Nuclear Magnetic Resonance Spec-
troscopy [NMR] Mass spectrometry [MS] (refined by chro-
matographic techniques) with unidirectional flow technique 
perfused using paired cultures tracers [UFTTP] modified by 
Peran y MacGee for analyzing metabolites-nutrients and other 
biological molecules. UFTTP involves the absorption kinetics 
in the range of seconds, the absorption is measured by com-
paring the concentrations output profiles of [14C]-D-mannitol 
(extracellular tracer) either with [3H]-Nutrient-Metabolit s, 
following a bolus infusion liquid containing intrainput [14C]-
D-mannitol and [3H]-Nutrient-Metabolit. 

Results: The relative levels of pathophysiological concen-
tration of these compounds are in the ultra trace interval (pico-
molar or less) at millimolar levels or even higher. These condi-
tions are satisfied either by NMR, MS and UFTTP. The dietary 
manipulation is possible because the nutrients-metabolites are 
contained in foods. NMR and MS must still find significant co-
rrelations between metabolomes, its sensitivity is so high that 
it is able to identify the compounds detected which requires a 
subsequent stage for validation. UFTTP directly addresses the 
possible treatments and nutritional adjustments applied (die-
tetics plan). 

Conclusions: UFTTP technique is practiced under patho 
and/or physiological conditions in the range of seconds and 
give results of the absorption kinetics and competitive inhition. 
This also provides a new technique suitable for discovering 
new biomarkers, design of new drugs, therapeutic techniques 
and dietetic plans to nutrient content adjusted to prevent, treat 
or mitigate disease. 

Key words: biomarkers, nutrients, dietetic, phase, early. 

PO326
DIETARY HABITS OF POSTPARTUM MOTHERS 
DURING BREASTFEEDING
L. Alouane1, A. Ghrissi2, I. Benkhaled2 
1National Nutrition Institute, Department of trai-
ning-information, INNTA, Tunisia.  
2High health and tecnology school. Department of 
Nutrition. BP 176 Bab Suika- 1006 Tunis TUNISIE

Background and objectives: The main purpose of the study 
was to identify the changes postpartum mothers of infants aged 
0-2 months made in their nutrition with the aim of increasing 
their milk production. 

Methods: The 120 postpartum mothers enrolled in this 
study came to the care center base at Ariana city. Dietary data 
were collected from the mothers via a questionnaire prepared 
by the researchers to elicit details about what kind of foods or 
nutrition supplements women added, avoided or were recom-
mended to avoid or add to their diets and why. 

Results: All the mothers made changes in their diets while 
breastfeeding. The number one change that mothers made in 
their diet in order to increase milk production was to increase 
their fluid intake (64%) while the second was to increase their 
consumption of dried legumes, grains and nuts (27%). In-
creased consumption of milk and milk products is mentioned 
by only 8% of mothers. The main type of food mothers were 
advised to avoid were vegetables (30%). The most important 
reason for this was the belief that they increased the chance 
of newborn colic (75%). The main source for information was 
their mother (58%) and mother in law (17%). Nutritional ad-
vice for health workers are not followed (4%). There were not 
statistically significant differences between foods avoided by 
breastfeeding mothers related to their age, education and so-
cioeconomic level. 

Conclusions: All of the mothers adapted specific practices, 
and had been given recommendations by others about their 
nutrition while breastfeeding. Mothers need another form of 
education by health workers to better monitor nutritional ad-
vice. 

Key words: Nutritional habits – breastfeeding – food intake 
- nutritional information. 
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PO327
DEVELOPMENT OF A NEW SOFTWARE SPECIALI-
ZED IN NUTRITION RESEARCH (FIRST PHASE: OB-
TAINING INFORMATION)
B. López-Plaza1, A. Moreno-Fernández de Leceta2, O. 
Alonso-Usun2, S. Palma-Milla1, C. Gómez-Candela1 
1Clinical Nutrition Department, University Hospital 
La Paz. La Paz Institute For Health Research (IdiPAZ). 
Madrid, Spain 
2Ibermática Innovation Institute, Miñano, Álava, 
Spain

Background and objectives: New technologies must be 
part of the development of science and should be user-friendly 
to allow the researcher streamline and optimize their work. 
Currently there is no tool that meets with these characteristics 
in the field of nutrition, so it is being developed a computer 
application (CA) that incorporates all the processes through 
which knowledge is generated. 

Methods: The different stages of information search have 
been integrated into the CA: the software is able to obtain and 
process the information from the variables of interest to the 
researcher. The CA works with one or several questions simul-
taneously, in ordinary language, which is then translated into 
controlled vocabulary (MeSH, Thesaurus ...) for your search in 
specialized databases (MEDLINE, Cochrane ...). The CA or-
ganizes this information and integrates concepts of evidence-
based medicine and CONSORT criteria that allow assessing 
the power and quality of information. At the same time this 
tool incorporates a system of alerts about the existence of new 
information on the net. The browser is also able to identify and 
assess related images. 

Results: In the first phase of its development, the software 
has shown good results when it is compared with the usual 
practice of seeking information. The speed of finding informa-
tion with CA is better, and the assessment of the quality of the 
information is appropriate. 

Conclusions: This new software for support of scientific re-
search will streamline and optimize the work of the researcher 
in the nutrition area, improving the quality of the process and 
the results of the search for new knowledge. 

Key words: Software, Nutrition Research 

PO328
MEAL CONSUMPTION, DIETARY PATTERNS, 
PHYSICAL ACTIVITY AND COGNITIVE ABILITY 
AMONG MALAYSIAN ADOLESCENTS
M T. Mohd Nasir1, A R. Nurliyana1, M S. Zalilah1, A. Ro-
hani1 
1Universiti Putra Malaysia, Malaysia

Background and objectives: Adolescence is a transitional 
period where the brain matures to achieve its adult structure 
and functions. Many factors tend to influence cognition in a 
multidirectional manner. This cross-sectional study aimed to 
determine meal consumption, dietary patterns, physical activi-
ty and cognitive ability among Malaysian adolescents aged 12 
to 13 year-old (N=416). 

Methods: Adolescents were randomly recruited from five 
public schools in an urban area of Selangor, Malaysia. Socio-
demographic background was obtained from parents. Height 
and weight were measured, and body mass index was calcu-
lated. A questionnaire on meal consumption and physical 
activity was administered in class. A semi-quantitative food 
frequency questionnaire (S-FFQ) was used to determine ha-
bitual dietary intake. Dietary patterns were constructed using 
principal component analysis based on servings per day intake 
of the food items in the S-FFQ. Cognitive ability was assessed 
using Wechsler Nonverbal Scale of Ability (WNV) in a one-to-
one manner. 

Results: Adolescents who consumed dinner at least five 
days a week (M=103.5, SD=12.0) had higher scores on the cog-
nitive test compared to those who consumed dinner less than 
5 days a week (M=98.0, SD=12.5). Four major dietary patterns 
were identified and labelled as refined-grain pattern, snack-
food pattern, plant-based food pattern and high-energy food 
pattern. The high-energy food pattern was found to be negati-
vely associated with cognitive ability (r=-0.15, p<0.01). There 
was a significant positive association between physical activity 
and cognitive ability (r=0.10, p<0.05). Consumption of dinner, 
high-energy food pattern and physical activity were found to 
contribute significantly towards cognitive ability after contro-
lling for socio-economic status as indicated by monthly house-
hold income and parents’ educational attainment. 

Conclusions: Adolescents should be encouraged to consu-
me dinner regularly, decrease intake of high-energy foods and 
increase physical activity level to enhance their cognitive abi-
lity. 

Key words: Cognitive ability; dietary patterns; physical ac-
tivity 
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PO329
THE ROLE OF FORESTS, TREES AND BIODIVERSI-
TY IN NUTRITION-SENSITIVE FOOD AND AGRI-
CULTURE SYSTEMS
B. Powell1, A. Ickowitz1, R. Jamnadass2, S. McMullin2, R. 
Nasi1, C. Padoch1, M. Pinedo-Vasquez1, T. Sunderland1 
1Centre For International Forestry Research (CIFOR), 
Bogor, Indonesia 
2The World Agroforestry Centre (ICRAF), Nairobi, 
Kenya

Background and objectives: Experts note that improving 
global nutrition will require conscious and sustained efforts 
in health, education, economics and agriculture (Pinstrup-
Andersen 2009; Swaminathan 2012). Forests and conserva-
tion have often been overlooked in these calls for cross-cutting 
attention to nutrition, despite their significant influence over 
land use planning and policy. 

Methods: Review emerging literature. 
Results: Recently, researchers have investigated ways that 

forests contribute to nutrition (in addition to contributions 
to income, safety-nets and sustainability). Wild foods make 
important contributions to dietary diversity, often increase 
nutrient-density of local diets, and are culturally importance 
in many traditional food systems. Although less important for 
staple crop production, forests and tree-based agricultural sys-
tems provide many under-consumed and nutritionally-impor-
tant foods (fruits, vegetables and meat). An emerging body of 
research shows links between tree cover and fruit and vegeta-
ble consumption (Ickowitz et al. in preparation; Powell 2012), 
adding to previous research asserting their importance for fruit 
production (Jamnadass et al. 2011) and improved micronu-
trient intake (Jones et al. 2005). Agricultural landscapes that 
include significant tree cover frequently provide bush-meat. 
Forests provide fuelwood, an essential component of many 
food systems. Some ecosystem services that forests supply 
are particularly important to nutrition: loss of genetic resou-
rces found in crop varieties and crop wild-relatives could have 
repercussions for bio-fortification. Fruit and vegetable crops 
(among the most nutritionally important foods) are more sen-
sitive to loss of pollination services (Eilers et al. 2011; Gallai et 
al. 2009). 

Conclusions: Overcoming global malnutrition will requi-
re food systems that are simultaneously productive, sustaina-
ble and nutrition-sensitive, through management of complex 
landscapes for optimized nutrition, not just agricultural pro-
duction and biodiversity conservation. Trees and forests not 
only contribute to biodiversity conservation and sustainability 
of agricultural systems, but also to enhanced nutrition-sensiti-
vity of food systems. 

Key words: Forets, trees, agricultural systems, nutrtion-
sensative, review 
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ROLE OF SLOW DIGESTING CARBOHYDRATES 
DURING PREGNANCY FOR IMPROVING BONE 
HEALTH IN OFFSPRING OF OBESE RATS. (NIGO-
HEALTH STUDY)
T. Bueno-Vargas1, J. López-Pedrosa1, R. Rueda1, M. 
Manzano1 
1Discovery R&D, Abbott Nutrition, Granada, Spain

Background and objectives: Maternal obesity and accom-
panying obesogenic dietary intake prior to and throughout 
pregnancy and lactation program offspring physiological sys-
tem predisposing not only to a higher risk of developing me-
tabolic syndrome, but also to be at increased risk of low bone 
mass and fracture development later in life. We examined the 
effects of two mixtures of carbohydrates (CHO) consumed by 
pregnant rats, exposed to high fat diet, on bone architecture of 
adolescent offspring. 

Methods: Virgin rats were assigned to one of three expe-
rimental groups: control (C) dams fed a standard rodent diet 
before mating and throughout pregnancy; dams fed a high 
fat 6 weeks before mating and then fed a HF diet containing 
either CHO with high (HF/HC) or low (HF/LC) digestion rate 
throughout pregnancy. At delivery all the animals were fed 
with the standard rodent diet for the remainder of the study 
(13 weeks). At adolescence, bones were isolated and analyzed 
by Micro-CT technology. 

Results: Micro-CT analysis of bone showed that maternal 
HF/HC diet induced alterations in the trabecular architecture 
of femur of male offspring. HF/LC offspring had significantly 
improve bone mechanical properties as it is showed with the 
increase of bone volume fraction and trabecular thickness pa-
rameters and the decrease in bone surface-bone volume ratio 
and Structure model index parameters (t-test; p<0.1 vs HF/
HC). 

Conclusions: Data show that nutritional intervention with 
a slow digesting carbohydrate system during gestational pe-
riod, results in improved bone architecture and bone streng-
th of their progeny. This improvement on offspring trabecular 
bone must be a key determinant for preventing bone fragility 
later in life. 

Key words: Early programming, dietary carbohydrate, bone 
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EFFECTS OF CRYSTALLINE CELLULOSE AND PEC-
TIN IN DIGSTA ON THE BEHAVIOR OF GLUCOSE IN 
THE INTESTINAL LUMEN
T. Takahashi1, N. Ota1, M. Miyamoto1, M. Tokunaga1, M. 
Furuse2, S. Yasuo2, D. Oikawa3 
1Fukuoka Women’a University, Japan 
2Kyushu University, Japan 
3Nagasaki University, Japan

Background and objectives: Our mathematical simulation 
in flow behavior in the gastrointestine suggested absence of 
turbulence, which might suggest poor mixing in the molecular 
levels in the intestine. In poor mixing condition, the diffusion 
rate of glucose in the digesta should be the rate-limiting fac-
tor for the overall glucose absorption. If the condition is valid, 
greater digesta viscosity should make the glucose gradient stee-
per in the lumen because the diffusion should depend negati-
vely on the viscosity of the digesta. Therefore, we observed the 
glucose gradient in the intestinal lumen along the radial axis 
in artificial digesta including crystalline cellulose and pectin 
in the suncus. 

Methods: We prepared 4 types of artificial digesta con-
taining 20g/L CMC, 100g/L glucose in phosphate buffer and 
supplemented with both 100g/L crystalline cellulose and 13g/L 
pectin, 100g/L crystalline cellulose, 13g/L pectin, or contai-
ning no additives (control). The viscosity of the atrificial di-
gesta were in the order of of the control < crystalline cellulose 
additive = pectin additive < both cellulose and pectin additive. 
We infused the artificial digesta into the suncus duodenum via 
the stomach after hematostasis. After 15 min, the intestine was 
sampled and froze on dry ice, and then cross section of the in-
testine was made using a cryostat. 

Results: Glucose on the center and peripheral site was sam-
pled and measured the concentration of glucose. The glucose 
level in the centre of the lumen of cross-section of the small 
intestine was in the order of the control < either crystalline ce-
llulose or pectin additive < both cellulose and pectin additive. 

Conclusions: Glucose gradients should suggest the predo-
minance of glucose diffusion in digesta in overall glucose ab-
sorption. Crystalline cellulose and pectin should reduce gluco-
se absorption rate by decreasing the diffusion of glucose on the 
radial axis of the intestinal lumen. 

Key words: cellulose, pectin, viscosity, digesta, diffusion 
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PROTEIN-ENERGY WASTING MODIFIES THE AS-
SOCIATION OF PLASMA LEPTIN WITH INFLAM-
MATION IN HAEMODIALYSIS PATIENTS
M. Ruperto1, G. Barril2, S. Bastida1, F J. Sánchez-Muniz1 
1Universidad Complutense de Madrid, Madrid, 
Spain 
2Hospital Universitario La Princesa, Madrid, Spain

Background and objectives: Plasma leptin concentrations 
may contribute to anorexia and the pathogenesis of protein 
energy wasting (PEW) in hemodialysis patients (HD). The aim 
of this study was to investigate the interaction between PEW, 
systemic inflammation, and plasma leptin concentrations in 
HD patients and to analyze whether these factors were associa-
ted with clinical outcome. 

Methods: Cross-sectional study of 45 HD patients (25 ma-
les, 55.6%) aged of 68.1 ± 14.5 y. and mean time on HD: 57.2 
± 37.4 months. Clinical PEW assessment, leptin and interleu-
kin-6 (IL-6) were evaluated. Plasma leptin concentrations were 
stratified into tertiles (lower tertile, T1; medium tertile, T2; 
higher tertile, T3). Results were tested using the SPSS statistical 
packet. 

Results: PEW was present in 35.6 % of HD patients. PEW 
was more prevalent in T1 and T2 vs. T3. Multivariate analysis of 
variance adjusted by gender showed interaction of IL-6, waist 
circumference (WC), percentage of fat body mass (%FBM) and 
Charlson comorbity index (all, p<0.01) with tertiles of plasma 
leptin. PEW patients in T3 were overweight and had abnor-
mally higher plasma leptin concentration and comorbidities 
compared to well-nourished patients when both, nutritional 
status and tertiles of plasma leptin concentration were studied. 
Significant interactions were found between Plasma leptin ter-
tiles and nutritional status on BMI, WC, IL-6, %FBM and co-
morbities values (all, p<0.01). 

Conclusions: Plasma leptin concentrations are influenced 
by nutritional and inflammation status. Results suggest that 
plasma leptinemia should be analyzed and discussed in the 
context of PEW and systemic inflammation in HD patients. 

Key words: Plasma leptin, protein-energy wasting, inflam-
mation, hemodialysis 



416 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

PO332
NEW APPROACH OF ESTIMATING THE RISK OF 
TYPE-2 DIABETES USING OVERWEIGHT-YEARS 
METRIC
A. Abdullah1, F Ali Amin2, F Hanum1, A. Peeters3 
1Department Biostatistics and Population Health, 
Faculty of Public Health, University Muhammadiyah 
Aceh, Banda Aceh, Indonesia 
2Department Public Health Nutrition, Faculty of Pu-
blic Health, University Muhammadiyah Aceh, Banda 
Aceh, Indonesia 
3Department Biostatistics and Population Health, 
Faculty of Public Health, University Muhammadiyah 
Aceh, Banda Aceh, Indonesia 
4Baker IDI Heart and Diabetes Institute & De-
partment of Epidemiology and Preventive Medici-
ne, School of Public Health and Preventive Medici-
ne, Monash University, Australia

Background and objectives: Recent study reported that 
combined the severity and the duration of obesity into a sin-
gle measure of obese-years was a better predictor of the risk of 
type-2 diabetes than using the intensity or the duration of obe-
sity alone. However, the analysis, the notion that obese-years 
was only “switched on” when BMI reaches 30 Kg/m2, ignored 
the effect of overweight - BMI from 25 Kg/m2. This study ai-
med to examine the total impact of “overweight-years” metric 
– combining the severity of bodyweight and number of years 
lived with BMI above 25 kg/m2 on the risk of type-2 diabetes. 

Methods: 5036 participants of the Framingham Heart Stu-
dy were examined. The severity and the duration of each par-
ticipant lived with overweight were measured every two years 
for up to 48 years. Overweight-years was defined and its rela-
tionship with the risk of type-2 diabetes was modelled using ti-
me-dependent cox regression and compared using the Akaike’s 
information criterion. 

Results: The study found that adjusted hazard ratios of type-
2 diabetes increased significantly as overweight-years increase 
and a dose response relationship was clear. hazard ratios for the 
categories of 0, 1–24.9, 25–49.9, 50–74.9, and ≥75 overweight-
years were 2.38 (95% CI:1.73-3.29), 2.79 (95% CI:1.97-3.94), 
3.45 (95% CI:2.41-4.94) and 6.00 (95% CI:4.44-8.10) respecti-
vely. The risk of type-2 diabetes increased by 6% (95% CI:5%-
7%) per additional 10 overweight-years. AIC values indicated 
overweight-years model was better predictor than the intensity 
and the duration of overweight alone. Compared with the cu-
rrent model of obese-years, overweight-years model provided 
a slightly better risk of type-2 diabetes. 

Conclusions: Overweight-years is more concisely estimate 
the risk of type-2 diabetes and it is suggested to consider as an 
alternative model in estimating the population health burden 
related with total effect of obesity. 

Key words: Overweight, overweight-years, Risk factor, 
type-2 diabetes 
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DIETARY METHIONINE REGULATES THE EX-
PRESSION OF ASPARAGINE SYNTHETASE AND 
3-PHOSPHOGLYCERATE DEHYDROGENASE IN 
RAT LIVER
H. Namaki1, R. Yoshimura1, T. Saeki1, T. Mizushige2,3, K. 
Ohinata2, R. Kanamoto1,2 
1Laboratory of Molecular Nutrition, Kyoto Prefectu-
ral University, Japan 
2Division of Food Science and Biotechnology, Gra-
duate School of Agriculture, Kyoto University, Japan 
3Research Unit for Physiological Chemistry, C-PIER, 
Kyoto University, Japan

Background and objectives: We found that the expres-
sions of Asparagine synthetase (AS) and 3-phosphoglycera-
te dehydrogenase (PHGDH), a late-limiting enzyme for Ser 
biosynthesis were changed in response to protein requirement 
in rat liver. Since the change occurred immediately after dietary 
shift and depended on protein content in diet, we hypothesized 
that some amino acids regulate the gene expression. In the pre-
sent study, we examined the hypothesis to feed rats amino acids 
mixture lacking in a single amino acid. 

Methods: Male SD rats (500~600 g B.W.) were fed protein 
free diet for several days to induce the expression of AS and 
PHGDH. The diet was removed at 8 AM and re-feeding was 
started at 8 PM with the diet contained 12% amino acids mix-
ture based on the amino acids composition of casein, or the 
mixture lacking in any one of amino acids. Then rats were ki-
lled 12 h after re-feeding and the gene expression was determi-
ned. In contrast, we maintained rats on amino acids mixture 
for 4 days to examine whether the gene expression was induced 
by lack of any one of amino acids. 

Results: Protein free diet induced the expression of AS and 
PHGDH significantly and the diet contained amino acids mix-
ture reduced the expression rapidly to the basal level within 
12h after dietary shift. Among amino acids mixtures examined, 
only the mixture lacking in Met did not showed such decrease. 
On the other hand, the expression of these enzymes was indu-
ced when rats were maintained on the diet lacking in Met but 
not other single amino acids. 

Conclusions: These results suggested that dietary Met re-
gulates the expressions of AS and PHGDH. In addition, our 
results also showed very similar response of AS and PHGDH 
gene expression to protein/amino acid nutrition. 

Key words:Asparagine synthetase, 3-phosphoglycerate de-
hydrogenase, methionine 
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DETERMINATION OF LIPID COMPOSITION OF 
CHERIMOYA (ANNONA CHERIMOLA) CULTIVARS 
GROWN IN ANDALUSIAN REGION
P. García Salas1,2, V. Verardo3,4, A. Segura Carretero1,2 M 
F. Caboni3,4, A. Fernández Gutierrez3,4 
1Department of Analytical Chemistry, University of 
Granada, c/Fuentenueva s/n, 18071, Granada, Spain 
2Functional Food Research and Development 
Centre (CIDAF), Health Science Technological Park, 
Avda del Conocimiento 3, 18100, Armilla (Granada), 
Spain 
3Inter-Departmental Centre for Agri-Food Industrial 
Research (CIRI Agroalimentare), University of Bolog-
na., Cesena (FC), Italy 
4Department of Agro-Food Sciences and Technolo-
gies, Alma Mater Studiorum - Università di Bologna, 
Cesena (FC), Italy

Background and objectives: Cherimoya is a tropical fruit. 
Nowadays, cherimoya is consumed as fresh fruit, although its 
industrial use is being currently evaluated. Recently, the num-
ber of studies related to economic exploitation of seeds and 
other by-products proceeding from new oleaginous vegetable 
sources has increased. Therefore, the aim of this work was the 
characterization of lipidic fraction of the edible portion of the 
cherimoya and their by-products. 

Methods: Pulp, seed and skin of two different varieties of 
cherimoya were crushed, liophilizated, and lipids were extrac-
ted with the Folch procedure. Several chromatographic techni-
ques were used to determine fatty acid, tocopherol, sterol and 
phospholipid composition. 

Results: Different fatty acid compounds were identified in 
pulp, seed and skin. The major fatty acids were palmitic, oleic, 
linoleic and linolenic acid. Appreciable differences were detec-
ted in pulp, skin and seed fatty acid composition; seed reported 
as principal fatty acids oleic, linoleic n6 and palmitic acid, res-
pectively. Skin and pulp contained higher content of linoleic n3 
fatty acid. alpha-tocoferol and delta-tocoferol were identified 
only in seeds; moreover alpha-tocoferol was also detected in 
skin. No tocopherols were quantified in pulp. Three different 
phospholipid, as phosphatidylethanolamine, phosphatidylino-
sitol and phosphatidylcholine, were identify. Total phospho-
lipid content varied between 8.2 and 184 mg/g of fat. As ex-
pected the major content was found in pulpa and skin. Finally, 
sterols were determined in all samples. Beta-sitosterol was the 
first sterol in all samples. Surprisingly, gamma-sitosterol was 
detected only in pulp and skin of Fino de Jete cultivar. 

Conclusions: The results obtained confirmed that the lipid 
distribution depends on the cultivar and, in the same cultivar, 
it varied in the different zones of the fruit. These preliminary 

results suggested that gamma-sitosterol can be used as mar-
ker of Fino de Jete cultivar. However further investigations are 
needed. 

Key words: Cherimoya, fatty acids, tocopherols, phospho-
lipids, sterols.
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B-VITAMIN INTAKES AND RELATED BIOMARKER 
STATUS AND ASSOCIATION TO FOOD CONSUMP-
TION IN EUROPEAN ADOLESCENTS PARTICIPA-
TING IN THE HELENA STUDY.
I. Iglesia1,2, T. Mouratidou1,2, M. González-Gross3, I. Hu-
ybrechts4,5, C. Breidenassel3,6, L. Díaz7, G. Palacios3, L. 
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Widhalm11, Y. Manios12, D. Molnar13, P. Stehle6, L. Mo-
reno1,2 
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pment” Research Group, University of Zaragoza, 
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3ImFINE Research Group. Department of Health and 
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of Metabolism and Nutrition, Institute of Food 
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National Research Council (CSIC), Madrid, Spain 
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ciences and Nutrition, Karolinska Institute, Stoc-
kholm (Huddinge), Sweden and School of Health, 
Care and Social Welfare Mälardalens University, 
Västerås, Sweden 
9Inserm U995, Faculté de Médecine, Université Lille 
2, Lille, France 
10Energy Metabolism and Body Composition Labo-
ratory, Institute of Nutrition and Food Technology, 
University of Chile, Santiago, Chile

Background and objectives: B-vitamins are key adolescen-
ce health nutrients. The association between food consumption 
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and vitamin B6, folate, and B12 intakes and biomarkers was 
examined in healthy adolescents participating in the HELE-
NA (Healthy Lifestyle in Europe by Nutrition in Adolescence) 
cross-sectional study. 

Methods: 1,664 individuals met the eligibility criteria for 
analysis of food and vitamin intakes and 494 for biomarker 
analysis (47% males for both). Foods and vitamin intakes were 
assessed by two non-consecutive 24-h recalls. Biomarker con-
centrations were measured by chromatography and immu-
noassay. Discriminant analysis, expressed as canonical coeffi-
cients (from 31 food groups best discriminating individuals 
in extreme tertiles of intakes and biomarker levels), and linear 
regression models adjusted for body mass index, maternal edu-
cation (obtained by self-administered questionnaire), age and 
total energy intakes, were performed. 

Results: Canonical coefficients (males and females) indica-
ted that, apart from typical sources, fruits (0.437 and 0.398), 
fruit & vegetable juices (0.344 & 0.400), starch roots and po-
tatoes (0.511 and 0.502), vegetables (0.304 for females), and 
oily fruits (-0.584 for females) for vitamin B6; bread & rolls 
(0.450 for females), starch roots & potatoes (0.312 for males), 
fish products (0.588 for females), soft drinks (0.489 for males), 
and soups (-0.604 for females) for folate; and fruit & vegetable 
juices (0.505 for females), snacks (1.0 for males), cakes (-0.514 
for males), and vegetable oils (0.901 and 0.710) for vitamin 
B12; were by far the food groups which best discriminated in-
dividuals in the lowest and highest tertile of the distribution of 
vitamins both intakes and biomarkers. Linear regression analy-
sis confirmed these associations between food groups and B-
vitamins, intakes or biomarkers. 

Conclusions: Some food groups, like snacks in relation to 
vitamin B12, and not only of their major sources, discrimina-
ted individuals by tertiles of the distribution of vitamin B in-
takes and biomarkers. 

Key words: Food groups, B-vitamins, adolescents 
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METABOLIC AND CARDIOVASCULAR RISKS AF-
TER PEDIATRIC LIVER TRANSPLANTATION
M. Araujo1, Y. Camiser1, C. Cambaceres1, C. Mazza1, O. 
Inventarza1 
1Hospital Nacional de Pediatria J P Garrahan, Bue-
nos Aires, Argentina

Background and objectives: More than 500 pediatric li-
ver transplants (LT) have been performed in our hospital sin-
ce the begining of the program. Patients with LT adults show 
an increased prevalence of premature cardiovascular disease 
(PCVD), but studies in the pediatric population are scarce. The 
objective was to study the prevalence of cardiovascular risk fac-
tors in children with LT treated at a pediatric hospital. 

Methods: A descriptive,prospective,cross-sectional.Conse-
cutive patients with LT,more than 5 y age,1 year or more post 
transplant,since June 2009-June2010 were included. Variables 
related to transplantation,clinical,laboratory including OGTT 
and carotid thickness intima-media were analyzed. Results are 
expressed as mean and standard deviation for normally distri-
buted variables. t test, Pearson chi square, multiple regression 
were used. 

Results: 133 pediatric LT patients were studied. Mean age 
at study 12.8(4.4SD) years , mean age at transplant 5.2(4.2SD)
years. Mean time after transplant 7.7(3.6SD)years. All recei-
ved corticoids .At study 12 p were receiving corticosteroids, 
85 cyclosporine, 27 FK, sirolimus 25 p and mycophenolate 71 
p.Mean BMI Zscore -0.27(0.9SD) . Mean Height Zscore 0.02 
and mean weight Zscore -0.3. 6 p were stunted, 36 p low weight 
for height, 4 p obese, 12 p overweight. 80 p normal weight / 
height . The mean basal glucose 79.9 mg%(12.8SD) .Basal 
insulin 9.5 U/ml(12.4SD). The insulin resistance (HOMA 
IR)2.1(5SD).Mean total cholesterol was 145 mg%(54.8SD), and 
triglycerides 94mg%(43.3SD) for obesity, 9% of overweight, the 
prevalence of impaired fasting glucose 3.9%, the prevalence of 
diabetes 1.6%.

Conclusions: Prevalence of abnormal glucose metabolism 
13.4%. There was strong statistically significant association bet-
ween alterations in glucose metabolism and insulin resistance. 
No association was found between different immunosuppres-
sive regimens. 

Key words: Liver transplantation, risk factor cardiovascular 
disease 
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TIC FERMENTED GOAT’S MILK
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M. Olalla1, R. Giménez1, R. Artacho1, C. Cabrera1, A. 
Sampedro2, J. Rodríguez-Granger2, M D. Ruiz-López1 
1Department of Nutrition and Food Sciences, Uni-
versity of Granada, Granada Spain 
2Department of Microbiology, University Hospital 
Virgen de las Nieves, Granada, Spain 
3Institute of Nutrition and Food Technology, Univer-
sity of Granada, Granada, Spain

Background and objectives: Our aim was to improve the 
whey retention and rheology of a probiotic fermented goat’s 
milk by using ultrafiltration rather than other traditional con-
centration Methods such as the addition of powdered milk. 

Methods: We measured synaeresis, rheology and pH in the 
following experimental fermented goat’s milks: control (skim-
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med goat’s milk + starter culture), A (skimmed goat’s milk + 
2% powdered goat’s milk + starter culture), B (skimmed goat’s 
milk + 4% powdered goat’s milk + starter culture), C (skimmed 
ultrafiltered goat’s milk + starter culture) and D (skimmed ul-
trafiltered goat’s milk + starter culture + Lactobacillus planta-
rum strain C4). 50 KDa ultrafiltration membrane was used and 
the fermentation process was stopped at pH 4.7 and 4.2. 

Results: Dry extract = 9.94 (control), 11.4 (A), 13.67 (B), 
12.5 (C) and 13.38 (D). Least synaeresis was found in C and 
D (0%), which may be due to the fact that caseins, which are 
responsible for the coagulum formation, are more concentra-
ted in ultrafiltered milk. In fact, caseins remain unaltered by 
ultrafiltration, unlike when subject to desiccation processes. As 
far as control, A and B fermented goat’s milks are concerned, 
synaeresis decreases concomitantly with the addition of pow-
dered milk (14%: control; 5% in A and B samples) and with pH 
4.2 (5% in the control yoghurt, 2% in A and B). This may be 
due to the higher quantity of casein coagulated, the isoelectric 
point of caprine proteins being 4.2, leading to an improvement 
in whey retention. Finally, the fermented goat’s milk at pH 4.2 
showed the best rheology performance. 

Conclusions: We consider that ultrafiltration is a better 
way of concentrating fermented goat’s milk than the addition 
of powdered milk because it affords an improvement in whey 
retention and higher protein quality in the final product. 

Key words: ultrafiltration; synaeresis; fermented goat’s 
milk. 
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IMPACT OF VARIOUS DIETARY OILS ON FADS1 
AND FADS2 GENE EXPRESSION IN WHOLE 
BLOOD: A RANDOMIZED CROSSOVER CONTRO-
LLED NUTRITIONAL INTERVENTION
M E. Labonté1, P. Couture1, D J A. Jenkins2, P. Connelly2, 
S. West3, P. Kris-Etherton3, P. Jones4, B. Lamarche1 
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3Pennsylvania State University, University Park, PA, 
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4Richardson Centre for Functional Foods and Nu-
traceuticals, University of Manitoba, Winnipeg, MB, 
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Background and objectives: Fatty acid desaturase (FADS)-
1 and FADS2 genes play a major role in tissue polyunsatura-
ted fatty acids (PUFA) homeostasis. Little is known regarding 
the impact of different dietary fatty acids on the expression of 
FADS1 and FADS2 in human. Our objective was to investigate 

the impact of dietary oils containing various amounts of alpha-
linolenic acid (ALA), linoleic acid (LA), oleic acid (OA) and 
docosahexaenoic acid (DHA) on the expression of FADS1 and 
FADS2 in adults. 

Methods: In a randomized, crossover controlled full fee-
ding trial, 118 men and women with abdominal obesity and at 
least one other component of the metabolic syndrome were fed 
with 4 experimental isoenergetic diets (15.5% protein; 35.7% 
fat; 50.6% carbohydrate) of 4 weeks each. Diets were formu-
lated to provide 60 g/3000 kcal of different oils: 1-CONTROL 
(10.6g OA; 0.2g ALA; 41.6g LA), 2-FLAX (10.7g OA; 19.2g 
ALA; 22.5g LA), 3-High oleic canola (HO-CAN, 42.8g OA; 
1.4g ALA; 8.8g LA), 4-High DHA canola (DHA-CAN, 37.9g 
OA; 1.2g ALA; 7.6g LA; 3.5g DHA). FADS1 and FADS2 gene 
expression in whole blood cells was assessed in a random sam-
ple of 10 subjects (6 men, 4 women) by real-time polymerase 
chain reaction from samples collected at the end of each diet. 

Results: Consumption of DHA-CAN down-regulated who-
le blood FADS1 and FADS2 mRNA expression versus CON-
TROL (-20.7% and -12.4%, respectively), versus HO-CAN 
(-25.5% and -14.2%, respectively) and versus FLAX (-24.5% 
and -23.7%, respectively, all P<0.03). No other difference in 
FADS1 and FADS2 gene expression was observed between the 
various diets. 

Conclusions: Data from this controlled feeding study su-
ggest that consumption of a DHA-enriched canola oil down-
regulates the PUFA desaturation pathway compared with n-6 
PUFA, monounsaturated fat as well as plant source n-3 PUFA. 

Key words: docosahexaenoic acid, fatty acid desaturase, 
gene expression, nutritional intervention 
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Background and objectives: Inadequate nutrition prac-
tices during the critical 1,000-day period from conception to 
the child’s second birthday harm both women and children. 
Modifying such practices requires advocacy, training, systems 
strengthening, and behavior change communication strategies 
that address pertinent barriers and support doable actions. 
The Essential Nutrition Actions (ENA) framework provides 
universal, science-based guidance (Lancet 2008) for all the-
se areas, utilizing key contact points across the life cycle and 
seven priority areas shown to improve nutrition and survival. 
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ENA has potential to support the Scaling Up Nutrition (SUN) 
movement. 

Methods: This review summarizes the adaptation of the 
ENA framework over a period of fifteen years that guided 
broad scale implementation across numerous countries in 
Africa and Asia. 

Results: In Ethiopia, Liberia, Niger, Madagascar and Ugan-
da, ministries of health applied the framework in partnership 
with multiple non-governmental, bilateral and international 
partners. Benin, Ethiopia, Madagascar and Senegal carried 
out large-scale programs and documented impressive results. 
Burkina Faso, Liberia, Mali and Niger deliver this preventive 
strategy together with the Integrated Management of Acute 
Malnutrition, while in Nepal and Bangladesh, ENA has encou-
raged cooperation between the health and agricultural sectors 
to address nutrition and food security together at broad scale. 
In Côte d’Ivoire, ENA promotes the appropriate use of a forti-
fied complementary food while protecting optimal breastfee-
ding. In some countries, careful, structured formative research 
has been conducted to tailor ENA messages to each local con-
text; in others the generic messages have required only modest 
adjustments to be used effectively. 

Conclusions: The ENA framework promotes key nutri-
tion actions to be taken at key contact points in the life cycle. 
Maximizing contacts through multiple program opportunities 
within existing systems and community structures can achieve 
large-scale coverage to achieve a public health impact in redu-
cing under-five mortality and morbidity. 

Key words: high impact nutrition interventions, ENA fra-
mework 
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NATIONAL AND SUB-NATIONAL ESTIMATES OF 
CHILD AND ADULT NUTRITIONAL STATUS RELA-
TED TO LATER LIFE NUTRITION-RELATED NON-
COMMUNICABLE DISEASE (N-RNCD)
A. Pomeroy1, A. D’Agostino1 
1SPRING Project, John Snow, Inc., Arlington, USA

Background and objectives: Recent studies have demons-
trated that many common manifestations of under-nutrition 
have significant associations with development of hyperten-
sion, insulin resistance, and obesity, particularly in an environ-
ment of growing calorie availability. These are pre-conditions 
related to the development of N-RNCDs. Addressing maternal 
and child under-nutrition is therefore important not only to 
prevent immediate threats of child morbidity/mortality, but 
also to reducing risk of N-RNCDs later in life. To gain insight 
into where future risk of N-RNCDs may lie in low-income 
countries, SPRING analyzed a set of Demographic and Health 

Surveys for sub-national patterns, using supplementary natio-
nal-level data to provide context. 

Methods: Nationally, data were analyzed for trends in pre-
valence of pre-conditions, diabetes, calorie availability, and 
anthropometrics. Sub-nationally, data on low birthweight at 
term, stunting, overweight, stunted and overweight, stun-
ted with an overweight mother, and overweight women were 
weighted and stratified by: education, wealth, location and 
region. Estimates were mapped and compared for co-existing 
conditions. 

Results: In Southeast Asia, prevalence of overweight wo-
men is low but growing in several countries, as is calorie availa-
bility and projected diabetes prevalence. In Africa, prevalence 
of hypertension and female and child overweight is high and 
growing quickly in many countries. Particularly within Sub-
Saharan African countries, there are surprising overlaps in low 
birthweight, stunting, and overweight, irrespective of house-
hold wealth, education, or region. Southeast Asian sub-natio-
nal estimates followed more traditional patterns of status, with 
under-nutrition primarily among the poor and less educated 
and overweight among the wealthier and better educated. 

Conclusions: This descriptive analysis explores where futu-
re risks may lie for N-RNCDs in low-income countries, identi-
fying where under-nutrition programs may be tailored to avoid 
later life conditions. SPRING is building additional evidence 
on why certain sub-populations are more at risk and how this 
can be used to advise nutrition programs. 

Key words: Stunting, Overweight, NCDs 
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PLASMA FATTY ACIDS INFLUENCE LIPID PROFILE 
AND BLOOD PRESSURE IN INDIVIDUALS WITH DI-
FFERENT CARDIOVASCULAR RISK
D. Estevez1, M. Nuñez1, S. Miyamoto2, N. Damasceno1,3 
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Background and objectives: Heart diseases are the main 
death cause all over the world. Therefore interventions in 
the risk factors, and specially, in diet, have been focal points 
in many public health interventions. Objective: Evaluate the 
influence of fatty acids (FA) percentage in plasma over lipid 
profile and blood pressure in different cardiovascular risk level 
individuals. 

Methods: Adults and elders (n=374), from a clinical, pros-
pective, randomized and double blind study based in nutritio-
nal intervention, were included in this clinical trial. After 12h 
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fasting, blood samples were collected. Lipid profile was analy-
zed from plasma (Total Cholesterol–TC; Low Density Lipo-
protein–LDL; High Density Lipoprotein–HDL; Triglycerides–
TG). Content of FA was determined through HPLC analysis 
and the areas were presented as percentage. All analyses were 
controlled by internal and external standards and two replica-
tes. The blood pressure was measured based on the IV Brazi-
lian Heart Society Guidelines. The statistical analysis evaluated 
the linear trend of TC, LDL, HDL, TG, Systolic Blood Pressure 
(SBP) and Diastolic Blood Pressure (DBP) stratified in low, me-
dium, and high levels, and these related to age, BMI, Linoleic 
Acid (AL), Alfa Linolenic Acid (ALA), EPA, DHA and the sum 
of EPA and DHA percentage in plasma. The Statistical Package 
for the Social Sciences® (SPSS Incorporation, 2006), 16.0 ver-
sion was used and the significance level was p<0.05. 

Results: The patients from the highest tertile of HDL had 
higher DHA content. Patients in the lowest tertile of DHA con-
tent were associated to higher levels of TG. When analyzing 
DBP, the individuals in the highest range presented lower levels 
of EPA and EPA+DHA plasma content. 

Conclusions: Individuals with higher plasma fatty acid 
content of w-3 metabolites (DHA and EPA), present better li-
pid profile (lower TG and higher HDL) and lower DBP. 

Key words: Blood Pressure, omega 3, fatty acids, lipid pro-
file, cardiovascular risk. 

PO342
SALIVA OSMOLALITY PREDICTS RESPONSE TO 4 
WEEKS OF HIGHER WATER INTAKE IN HEALTHY 
FREE-LIVING MEN
J. Stookey1, J. Hamer1, D. Killilea1, C. Chi1, A. Higa2, V. 
Ng2, F. Peronnet3, E. Perrier4, A. Klein4 
1Children’s Hospital Oakland Research Institute, 
Oakland, CA, USA 
2Children’s Hospital & Research Center Oakland, CA, 
USA 
3University of Montreal, Canada 
4Danone Research, Palaiseau, France

Background and objectives: No one gold standard index 
of hydration is sensitive to all aspects of optimal hydration. 
This study considered saliva osmolality (SaOsm) as an index of 
longer-term, usual status. 

Methods: This secondary analysis used 6 weeks of longitu-
dinal data from a clinical study where 5 healthy men (20-25y), 
with baseline 7d-mean total water intake below 2L/d, increa-
sed intake of drinking water by +0.8(0.3)L/d over weeks 3 and 
4, and then +1.5(0.3)L/d over weeks 5 and 6, and significantly 
altered usual hydration status, based on serial 24-hr urine mea-
sures. Each week, fasting saliva, blood, urine, and body weight 

were collected after overnight water restriction. Following in-
gestion of D2O, the 7-day deuterium elimination rate was esti-
mated at baseline, and during weeks 5 and 6. 

Results: At baseline, hydration status defined relative to 
SaOsm>100mmol/kg (3 out of 5 participants) did not agree 
with status defined relative to serum osmolality>285mmol/
kg (5 out of 5 participants) or urine osmolality>800mmol/kg 
(5 out of 5 participants). Over the weeks of higher water in-
take, the participants who were initially classified as hydrated 
based on SaOsm<100mmol/kg responded differently from the 
other participants. They responded with a significantly grea-
ter increase in deuterium elimination (Mean SE: +51(0.3)% 
vs. +8(3)%), no change in RBC K:Na content, and no increase 
in serum sodium. In contrast, participants who were initially 
classified as dehydrated based on SaOsm>100 mmol/kg signi-
ficantly decreased RBC K:Na content (Mean SE: -1.7(0.5), and 
increased serum sodium (Mean SE: +2(0.6)mmol/l) and body 
weight (Mean SE: +1.2(0.3 kg). 

Conclusions: Baseline SaOsm measured at a single point in 
time discriminated between participants’ responses to 4 weeks 
of higher water intake. Further work is needed to pursue if and 
how saliva osmolality can be used to distinguish usual hydra-
tion status. 

Key words: Saliva, osmolality, water intake, hydration, 
healthy men 

PO343
THE ALTERATION IN THE PALATABILITY OF SWEET 
SUBSTANCES IN MICE BEFORE AND AFTER ON-
SET OF DIABETES
H. Yamazaki1, M. Takata1, T. Fushiki1 
1Graduate School of Agriculture, Kyoto University, 
Japan

Background and objectives: Sucrose causes the higher le-
vel of satisfaction in comparison with the other sweet substan-
ces. Therefore, it seems difficult to find the perfect sweetener to 
alternative to sugar. It is supposed that such feeling of conten-
tment is arisen from both signals of sweet stimuli and calories. 
It is also well-known that the alteration in energy metabolism 
affect the preference and the sensitivity of sweet taste. The pur-
pose of this study was to investigate the contribution of calo-
ric content to the palatability of sucrose and other sweet taste 
substances by using diabetic animals. 

Methods: We investigated the effect of various concentra-
tions of a sucrose or saccharin on fluid intake as well as mice’s 
preferences in a licking test. As the most common animal mo-
del of human diabetes, streptozotocin (STZ)-induced diabetic 
mice (C57/BL6) were used in this experiment. The licking test 
were conducted before (BD) and after (AD) the onset of dia-
betes. 
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Results: The licking rates for the serial concentration of 
sucrose and saccharin were increased in a concentration-de-
pendent manner in BD and AD mice. In the initial licking for 
1 min, the number of lickings of AD mice were significantly 
higher than BD mice in lower concentration of sucrose. It is 
suggested that the sensitivity for the sweet stimuli were increa-
sed after the onset of diabetes. On the other hand, the results in 
licking rate in saccharin solution were not similar to sucrose. 

Conclusions: It is suggested that the caloric stimuli genera-
tes the feeling of satisfaction not only by post-ingestion but also 
within the oral cavity. 

Key words: Diabetes, Sucrose, Sweet, Oral Sensitivity 

PO344
IS THE RELATIONSHIP BETWEEN THE BLOOD-
GROUPS AND FOOD ALLERGY IN CHILDREN AND 
YOUNG PERSONS?
G. Maciejewska1, M. Rokitka2, M. Schlegel-Zawadzka3 
1Institute of Physiotherapy, Faculty of Health 
Sciences, Jagiellonian University Medical College, 
Krakow, Poland 
2The Regional Outpatient Department of Paediatric 
Infection Disease, Hepatology Center of John Paul II 
Hospital, Krakow, Poland 
3Institute of Public Health, Faculty of Health 
Sciences, Jagiellonian University Medical College, 
Krakow, Poland

Background and objectives: The aim of the study was to 
exam the relation between select food allergens and blood-
groups (A,B,AB,0) in children and young persons living in Po-
land. 

Methods: The study comprised 973 questionnaire fulfilled 
by parents of Polish children aged 0.12-23.3years (mean age: 
7.7+/-3.9 years) treated because of allergy disease in the pe-
riod 1999-2008. The examinations were done at the consulting 
rooms of physicians cooperating with the Polish Help Society 
for Children with Asthma and Allergic Diseases in the whole 
Poland. The parents of the allergic and the asthmatic children 
with disease symptoms after food intake were chosen. Several 
data were collected. The study was approved by two indepen-
dent Ethical Committees (2002). 

Results: The allergenic symptoms after food intake had 467 
children (48%; 275 boys and 192 girls comprised the selection 
criterion). There was no differences between blood types of boys 
and girls (A:41%, 0:27%, B:18%, AB:14%). However, taking into 
account food allergic symptoms (FA) the significant differences 
were found (FA: A:55%, AB:47%, B:38%, 0:44%; NFA: A:45%, 
AB:53%, B:62%, 0:56%; p<0.01). Three common food allergens 

were recognized – milk (351 children), egg (286 children) and 
citrus fruit (277 children). The boys with A blood-group had 
more often allergic symptoms (FA: A:54%, AB:49%, 0:44%, 
B:35%,; p<0.01). More girls had egg allergy than boys (G:67%, 
B:53%; p<0.01). The allergy for milk and milk products was 
related with blood groups (FA: AB:79%, A:76%, 0:68%, B:54%; 
p<0.01) and respectively to gender groups: AB and A groups 
of girls (AB:72%, 0:70%; p<0.01). Also citrus fruit allergy was 
more often in girls with AB blood group (78%, p<0.01). 

Conclusions: The blood-group maybe an independent 
predictor for the possibility of the food allergy occurrence. 
However, more epidemiological study in different population 
is needed. 

Key words: food allergy, blood-groups, children 

PO345
EFFECTS OF LYCOPENE AND RED PALM OIL ON 
OXIDATIVE STRESS IN STREPTOZOTOCIN-INDU-
CED DIABETIC RATS
A. Rahmat1, H. Jafari1, S. Ebadi1, N. Ramli1, H. Khazaai1

1Universiti Putra, Malaysia

Background and objectives: Red palm oil and lycopene are 
potent anti-oxidant, known to assist to defend against oxidative 
damage and free radicals. This study was conducted to investi-
gate the effects of red palm oil and lycopene on oxidative stress 
in streptozotocin- induced diabetic rats. 

Methods: Diabetes was induced by injection with 55 mg/
kg body weight of STZ (Streptozotocin) dissolved in 0.05 M 
citrate buffer (pH4.5). Lycopene (10 and 20 mg/kg bw) and red 
palm oil (10 and 20 mg/kg bw) were given to the diabetic rats 
by force feeding for six weeks supplementation. Parameters 
studied included fasting blood glucose level, oxidative stress 
biomarkers (superoxide dismutase and glutathion peroxidase), 
lipid profiles (low-density lipoprotein cholesterol, triglycerides, 
total cholesterol and high-density lipoprotein cholesterol) and 
body weight. 

Results: Supplementation with red palm oil and lycopene 
significantly (p < 0.05) increased the level of HDL-C and redu-
ced the plasma low-density lipoprotein cholesterol, triglyceri-
des and total cholesterol of diabetic rats as compared to control 
diabetic (un-treated and super olein oil) animals. Superoxide 
dismutase and glutathione peroxidase activities were enhanced 
in diabetic treated groups with lycopene and red palm oil com-
pared to that in control diabetic rats. The supplementation of 
lycopene and red palm oil (significantly prevented body weight 
loss starting from 3rd week of lycopene and red palm oil admi-
nistration in treated animals. Level of oxidative stress markers 
were also reduced with administration of red palm oil. 
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Conclusions: Lycopene may have considerable therapeu-
tic potential as an antioxidant but there was no lipid lowering 
effect in Type 2 diabetes mellitus. These findings also indicate 
antidiabetic capability of red palm oil. 

Key words: Red palm oil, lycopene, antioxidant, oxidative 
stress 

PO346
RESULTS OF THE “BACTEREMIA ZERO” PROTO-
COL IN CRITICAL CARE PATIENTS WITH A NUTRI-
TIONAL SUPPORT BY (PARENTERAL WAY INTRA-
VENOUS) AFTER A YEAR OF IMPLEMENTATION
C. Morente Marcos1, M J. Machado Ramirez1, G. Lobo 
Támer1, V. Sáez Chica1, S. Silvente Fernández1 
1Hospital Universitario Virgen de las Nieves, Grana-
da, Spain

Background and objectives: The bacteremia associa-
ted with the central intravenous catheters is the second most 
acquired medical complication in the ICU. Its prevalence can 
be modified with the incorporation of special insertion measu-
res and through the exhaustive compliance of the Bacteremia 
Zero protocol through manipulation of the catheters. Objecti-
ves: To study the prevalence of bacteremia in critical care pa-
tients that received nutritional support via Parenteral Nutrition 
(PN) through a central intravenous catheter. Test the results 
after a year of implementation of the nursing care protocol, 
both in canalization of the central intravenous catheter as with 
subsequent care.

Methods: From the report made by the Microbiology 
Service with all records of the cultivated central intravenous 
catheters from 01/01/12 until 30/11/12, those that were conta-
minated and that belonged to patients that received Parenteral 
Nutrition were selected.

Subsequently, the microbial development in blood culture 
samples was studied, confirming the presence of the bactere-
mia when the culture was positive and with the same germ-
polluting agent of the catheter.

Results: The culture was made in 126 central catheter tips 
from which 33 (26,1%) resulted positive. The 18,18% presen-
ted polymicrobial pollution before the implementation of the 
protocol. From January 1st until November 30th in 2012, 92 
patients received Parenteral Nutrition (PN). of those, 10 dis-
played bacterial pollution (10,86%), confirming the presence of 
bacteremia. From these 10 patients, 30% displayed polymicro-
bial pollution; being the most common: St. Coagulasa (30%), 

Candida Albicans (20%), Enterobacter Cloacae (20%), Klebsie-
la Pneumoniae (20%), Enterococus Faecalis (10%).

Conclusions: Comparing with the results of 13,4% catheter 
pollution from the previous year, this year a decline was obser-
ved, bringing the number of pollutions down to 10,86% since 
the implementation of the “Bacteremia Zero” protocol.

Key words: bacteriemia, protocol, catheter infection, pre-
vention, UCI patients, parenteral nutrition 

PO347
DO OUR PATIENTS WITH CYSTIC FIBROSIS IM-
PROVE THEIR HABITS AND DIETARY INTERVEN-
TION NUTRITIONAL STATUS AFTER PLANNED?
G. Lobo Tamer1, A. Pérez Aragón1, A. Pérez de la Cruz1, 
M A. López Casado1, F. Casas1, J. Romero González1, J. 
Maldonado1 
1Hospital Universitario Virgen de las Nieves, Grana-
da, Spain

Background and objectives: Malnutrition is common cli-
nical findings in patients with cystic fibrosis (CF), as their ener-
gy and nutrient requirements are high, indicating an increase 
of 120% of the RDA for their age and sex. Nutritional interven-
tion is compensated with obvious benefits both in growth and 
development as a respiratory function. To assess if CF patients 
improve their eating habits after following a nutritional inter-
vention plan. 

Methods: The study included patients with CF diagnostic 
criteria for conducting regular checks at our Hospital. Dietary 
intake was measured using the ‘reminder 48 hours’, supported 
by a photo book of food and further analysis with the software 
Food and Health. In order to access eating habits a frequency 
questionnaire was applied to validate the food consumption 
of the Spanish population. We also conducted a nutritional 
assessment, including weight and height measurements, arm 
circumference and skin folds (triceps, biceps, abdominal and 
subscapular), comparing our values with the graphs (under 14) 
and tables (over 14 years) with reference to the Spanish popu-
lation. 

Results: We included 27 patients, 59.3% male, 40.7% were 
under 14. From the dietary and nutritional intervention, we 
improved nutritional habits, especially the consumption of 
fruit and fish, reducing industrial bakery and carbonated 
drinks. With respect to energy and nutrient intake, we obtai-
ned an increase of 526.7 kcal / day, which impacted positively 
on nutritional status and the same improvement was observed 
in subsequent assessments. Regarding nutritional assessment, 
malnutrition was found in 25.9% of patients, the most affected 
parameters arm circumference and triceps skin fold. 
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Conclusions: Despite achieving significant changes in ea-
ting behaviours, we believe it is appropriate to strengthen their 
knowledge in each of the reviews to see a change of attitude 
towards the consumption of fatty acids, seeing as even the drin-
king pattern is wrong. 

Key words: Cystic fibrosis. Nutritional assessment 

PO348
IDENTIFICATION OF PATHWAYS INVOLVED IN 
THE SYNTHESIS OF INCREASED FATTY ACID IN 
ESSENTIAL FATTY ACID DEFICIENCY
I. Ichi1, S. Haga1, K. Arisawa1, M. Yamano1, M. Nagase1, 
Y. Fujiwara1 
1Food and Nutrition Science, Ochanomizu Universi-
ty, Japan

Background and objectives: The omega-3 fatty acid alpha-
linolenic acid (ALA) and the omega-6 fatty acid linoleic acid 
(LA) are essential fatty acids (EFAs) as they cannot be produ-
ced by the human body. Both LA and ALA are metabolized 
by the same desaturases and elongases to form AA and EPA. 
Under EFA deficiency state, mammals synthesize 5,8,11-ecosa-
trienoic acid (Mead acid, 20:3n-9) from oleic acid. It is thought 
that Mead acid is formed by the same enzymes for AA and EPA 
synthesis. However, the enzymes and pathway involved in the 
conversion of oleic acid to Mead acid have not been fully elu-
cidated. 

Methods: In this study, we examined the genes and pathway 
involved in the synthesis of Mead acid using a cultured cell line. 

Results: Generally, the polyunsaturated fatty acids (PUFAs) 
content of cultured cell line is very low, possibly because of low 
amounts of PUFAs in fetal bovine sera. In fact, we found that 
some cell lines accumulated Mead acid, a marker of EFA de-
ficiency. Then, we examined the effect of knockdown of fatty 
acid desaturases (Fads 1-3) and elongases (Elovl1-7) on the 
level of Mead acid in cultured cells using siRNA-mediate si-
lencing. In culture cells, siRNA-mediated knockdown of Elo-
vl5, Fads1, and 2 decreased the Mead acid level. We next mea-
sured intermediate productions of Mead acid in knockdown 
cells of these genes and identified pathways for the synthesis of 
Mead acid. Mead acid was synthesized from oleic acid through 
two synthetic pathways; 1) 18:1n-9 ¨(Fads2)¨ 18:2n-9 ¨(Elo-
vl5)¨ 20:2n-9 ¨(Fads1)¨ 20:3n-9; 2) 18:1n-9 ¨(Elovl5)¨ 20:1n-9 
¨(Fads2)¨ 20:2n-9 ¨(Fads1)¨ 20:3n-9. The changes of interme-
diate production via the pathway1 were larger than those via 
the pathway2. 

Conclusions: It was showed that Mead acid was mainly 
synthesized through pathway1. Moreover, the expression of 
these genes was increased in EFA deficiency, suggesting Mead 
acid was required in cell membranes in place of omega-3 and 
omega-6 PUFAs. 

Key words: polyunsaturated fatty acids, desaturases

PO349
CONSUMPTION EFFECT OF CALORIC AND NON-
CALORIC BEVERAGES IN FOOD INTAKE IN RATS
M. Hagen1, K. Cony1, J. Goularte2, G. Sanvitto2 
1Internal Medicine Department, Nutritional Course, 
Study Center in Food and Nutrition/HospitalClinicas 
de Porto Alegre/Federal University of Rio Grande 
do Sul, Porto Alegre, RS, Brazil 
2Physiology Department/ Federal University of Rio 
Grande do Sul, Porto Alegre, RS, Brazil

Background and objectives: the effect of consumption of 
caloric and non-caloric beverages in food intake are controver-
sial and studies in this issue are sparse and inclonclusive. The 
present study aimed to evaluate the effect of caloric and non-
caloric soft drink on the quantitative and qualitative intake of 
solid food in rats. 

Methods: we treated 30 male rats, divided into 3 groups: 
control group (standard diet and water ad libitum), caloric soft 
drink group (standard diet, caloric soft drink and water ad li-
bitum) and non-caloric soft drink group (standard diet, non-
caloric soft drink and water ad libitum). The animals received 
treatment within 17 weeks. 

Results: the consumption of caloric and non-caloric soft 
drink at the end of treatment did not cause changes in total 
energy intake, body weight and intra-abdominal fat. However, 
the caloric soft drink consumption resulted in a reduction in 
solid food intake, increased carbohydrates consumption and 
high total liquids intake. While the non-caloric soft drink in-
take didn’t influence the total intake of solid food at the end of 
treatment. 

Conclusions: based on the results, it was concluded that 
exposure to caloric and non-caloric soft drink caused no chan-
ges in total energy intake, body weight and intra-abdominal fat 
during the evaluation period. However, the caloric soft drink 
intake influenced the amount and the quality of solid food con-
sumed. The non-caloric soft drink intake didn’t influence the 
food intake. 

Key words: Soft drink. Food intake. Macronutrients. This 
work was supported by the Pró-reitoria de Pesquisa reitoria de 
Pesquisa reitoria de Pesquisa reitoria de Pesquisa reitoria de 
Pesquisa reitoria de Pesquisa reitoria de Pesquisa reitoria de 
Pesquisa reitoria de Pesquisa reitoria de Pesquisa reitoria de 
Pesquisa (PROPESQ) (PROPESQ) (PROPESQ) (PROPESQ) 
Federal University of Rio Grande do Sul – Brazil. 
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PO350
EFFECT OF CARBOHYDRATES DIETS ON EATING 
BEHAVIOR AND OXIDATIVE STRESS IN RATS
C. García1, A. Martínez1, M. Navarro1 
1Behavioral Feeding and Nutrition Research Cen-
ter, CUSur-University of Guadalajara, Guadalajara, 
México

Background and objectives: The high consumption of car-
bohydrates increases the presence of chronic noncommunica-
ble diseases (NCDs) and additionally modifies eating behavior. 
NCDs are characterized by increased production of oxidative 
stress markers. However is it no clear how simple carbohydra-
tes consumption affects eating behavior and oxidative stress. 
The objective of this project was to evaluate the effect of simple 
carbohydrates consumption on eating behavior and oxidative 
stress markers. 

Methods: Nine adult rats of Wistar strain, divided into 
three groups, were exposed to diets with different simple car-
bohydrates diets: Control group (standard diet), Group 1 (diet 
high in simple carbohydrates), Group 2 (diet low in simple car-
bohydrates). Subsequently lipid peroxidation products MDA 
(oxidative stress markers) and production of advanced compo-
site glycation (AGE) were measured at the beginning and end 
of the experiment. It is expected to identify the effects of the 
different models of diets on eating behavior and assess oxidati-
ve stress markers present in adult rats. 

Results: Results showed that experimental diets increased 
eating behavior in comparison of control diet. 

Conclusions: However, it was no clear the relation between 
experimental diets with oxidative stress markers. These fin-
dings suggest that high carbohydrate diets can modify eating 
behavior patterns. 

Key words: carbohydrate, feeding behavior, markers of oxi-
dation 

PO351
PROCESSING METHODS AND NUTRIENT COM-
POSITION OF FLOURS MADE FROM FERMEN-
TED SOYABEANS(GLYCINEMAX), FERMEN-
TED MAIZE(ZEAMAYS) AND UNFERMENTED 
GROUNDNUT(ARACHISHYPOGEA) USE IN COM-
PLEMENTARY FEEDING
N M. Oly-Alawuba1 
1Department of Nutrition and Dietetics,Imo State 
University Owerri, IMO State, Nigeria

Background and objectives: In Nigeria, the commonly 
accepted complementary food for babies are porridges prepa-

red with unsupplemented starchy foods like Maize(zeamays) 
Sorghum(sorghum bicolor) and tubers. Animal protein is ra-
rely given due to its high cost. This study aims at assessing the 
processing methods and nutrient content of fermented Soya-
bean , fermented maize and unfermented groundnut flours for 
use in complementary feeding. 

Methods: Soyabean grains were fermented for 24h, maize 
24h. The Soyabean was dehulled by rubbing between palms 
and sundried, roasted until it turned light brown and drymi-
lled into fine flour, (70mm meshscreen ). The maize was wet 
milled, sieved and sundried. The groundnut sample was soaked 
in water for 10 minutes, drained, roasted until it turned light 
brown, then milled into groundnut paste. The proximate, mi-
neral, vitamin and antinutrient composition of the flours were 
determined using official methods of analysis of AOAC. 

Results: Fermented Soyabean flour and Groundnut flour 
had higher levels of protein (40.9g and 48.6g respectively) 
against the corn flour that had( 0.53 g). Phytate, oxalate and 
tannins were highest in Soyabean (0.8 mg, 0.6 mg and 0.5 
mg/100 g portion) while corn flour recorded least (0.2 mg, 0.1 
mg and 0.1 mg/100 g portion). Calcium, Potassium , Sodium, 
Zinc, Iron and phosphorus were highest in Soyabean (220.16 
mg, 214.39 mg, 275.62 mg, 8.3 mg, 7.14 mg and 585 mg )while 
corn flour recorded the least (78.15 mg, 178.31 mg, 168.53 mg, 
5.53 mg and 3.62 mg). 

Conclusions: Soyabean and groundnut flours are highly 
nutritious, they are good sources of protein , calcium, potas-
sium, iron and zinc in formulating high nutrient dense com-
plementary foods. 

Key words: processing, fermentation, nutrient , comple-
mentary food. 

PO352
EFFECTS OF SJAMP ON DEVELOPMENT AND IM-
MUNE FUNCTION OF EXPERIMENTAL HEPATO-
CARCINOMA IN RATS
S. Yang1, J. Shoujie1, C. Lianhua1, J. Xiaojun2 
1Nutrition, Qingdao University Medical College, 
Qingdao City, Shandong Province, China 
2The Affiliated Hospital of Medical College Qingdao 
University , Qingdao city, Shandong Province, China

Background and objectives: Whether the Stichopus ja-
ponicus acid mucopolysacharide(SJAMP) has an effect on 
inhibiting tumor development is uncertain. We utilized hepa-
tocarcinoma-induced rats¡¯ model to determinate the effects 
of Stichopus japonicus acid mucopolysaccharide(SJAMP) on 
tumor growth and immune function. 

Methods: Rats in blank model group and SJAMP interven- 
tion groups (A, B, C) were treated by gavage with DEN saline 
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solution (10 mg/kg) for 80 days to induce liver tumor. Mean-
while, the SJAMP intervention groups were treated by gavage 
with different SJAMP doses . Rats were killed at the 16th week. 
The number of the nodules and the size of the largest nodu-
le among groups were noted to calculate the inhibition rate of 
the antitumor. The phagocytosis function of macrophages was 
detected by neutral red method. The tumoricidal function of 
spleen macrophage and natural killer cell activity were assayed 
by methyl thiazolyl tetrazolium (MTT). T lymphocyte subsets 
in peripheral blood of rats were examined by flow cytometry 
method. 

Results: Compared with blank model group, in SJAMP in-
tervention groups, the number of the nodules and the mean 
volume of the largest nodule significantly lessened (P<0.05), 
the indices of the spleen and thymus increased (P<0.05) and 
the capability of macrophage’s phagocytosis and killing impro-
ved (P<0.05).Compared with normal control group, natural 
cell killer activity and the levels of CD3+, CD4+T lymphocy-
te and ratio of CD4+ and CD8+ in blank model group were 
significantly lower, while with the gradual increase in SJAMP 
doses, natural killer cell activity£¬the levels of CD3+, CD4+T 
lymphocyte and ratio of CD4+ and CD8+ in three SJAMP in-
tervention groups increased gradually. 

Conclusions: In this study, SJAMP can inhibit the growth 
of tumor obviously, perhaps by stimulating the proliferation of 
immune organs and tissues to enhance the body cell immunity. 

Key words: Diethylnitrosamine; Stichopus japonicus acid 
mucopolysaccharide; Macrophage; Natural killer cell; T lym-
phocyte subsets 

PO354
DNA METHYLATION CHANGES INDUCED BY ZINC 
DEFICIENCY IN 0-2M-OLD RATS
Y. Jiang1, Y. Hu1,2, W. Pang1, H. Lu1,2, J. Li1, C. Huang2 
1Institute of Health & Environmental Medicine, 
China 
2Sichuan University, China

Background and objectives: Zinc is a component of the ac-
tivity site of enzymes that epigenetically modify DNA. There 
is little information on the effects of zinc on DNA methylation 
in the hippocampus. The effects of zinc deficiency on the DNA 
methyltransferases (DNMT) expression and the methylation 
patterns of brain-derived neurotrophic factor (BDNF) gene 
were examined in this study. 

Methods: Nine mother wistar rats were randomly divided 
into zinc-adequate group (ZA), pair-fed group(PF) and zinc-
deficient group (ZD) and fed a diet containing 30 , 30 and 1 mg 
/kg diet of zinc, respectively. Ten neonatal rats in each group 
were randomly selected according to their body weight at the 

time of weaning and fed the same diet as their mothers and then 
sacrificed at the age of 60 day. The mRNA levels of DNMT1, 
DNMT3A, DNMT3B were measured by RT-PCR. qMS-PCR 
was used to screen methylation of BDNF exon IX DNA in the 
hippocampus of rats. Another independent assessment of alte-
red methylation, Bisulfite sequencing PCR was used to exami-
ne site-specific methylation of 11 CpG dinucleotides within the 
same region of BDNF exon IX screened by qMS-PCR. 

Results: Gene expression analysis showed increased 
DNMT1 and decreased BDNF mRNA levels in the hippo-
campus of ZD rats compared with ZA and PF rats (P<0.05). 
Furthermore, zinc deficiency during 0-2 months produced a 
prominent increase in DNA methylation level in BDNF exon 
IX (P<0.05) as compared with ZA and PF rats. Bisulfite sequen-
cing PCR demonstrated that CpG sites of BDNF exon IX were 
mostly absolutely methylated in the hippocampus of zinc defi-
cient rats compared with ZA and PF rats. 

Conclusions: These results suggest that zinc deficiency in 
rats aged 0-2 months old influences the modification of DNA 
methylation. 

Key words: Zinc deficiency£¬DNA methylation£¬hippoca
mpus£¬BDNF£¬DNMT 

PO355
FOOD INTAKE ASSESSMENT OF THE ‘BOM PRATO’ 
PROJECT USERS
A. Murakami Y Cruces1, J. Almeida dos Santos1, M. de 
Camargo1, T. Sandoval1, C. Freiberg1 
1Centro Universitário São Camilo, Ipiranga - São 
Paulo, Brazil

Background and objectives: To face the hunger and mal-
nutrition problem in the low income population in Brazil, the 
Government of the State of São Paulo, aligned with the actions 
of the “Fome Zero” (Zero Hunger) Program, has created initia-
tives such as “Bom Prato” (Good Meal) Project, to offer com-
plete, balanced and high-quality meals to low income families 
(elderly, unemployed, underemployed, homeless and itine-
rant). In spite of having a low cost (about US$0,50), the meals 
have a high caloric value (400 kcal for breakfast and 1200kcal 
for lunch). Objectives: Assess the nutritional status by food in-
take analyses, of the ‘Bom Prato’ Project users and its suitability 
according to FAO/WHO/2003 and the project itself. 

Methods: There have been evaluated 315 people between 
19 and 59 years old, who has reported going to the restaurant at 
least three times a week. The assessment of dietary intake was 
done with 24 hours dietary recall and following the food intake 
in the restaurant. 

Results: The energy intake in the restaurant was above 
than the recommended by FAO/OMS/03, being the average of 
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948.55 kcal (SD=108.75), lower than proposed by the project. 
Macronutrients of the menu were adequately covered in 25.0% 
of carbohydrate, in 37.5% of protein and in 75.0% of lipids. In 
the daily food intake analysis 79.0% were below the energy 
needs. 78.7% had a diet normoglycidic, 59.9%, hyperproteic 
and 64.4% normolipidic. The saturated fat and cholesterol in-
take were above the recommended levels, respectively, 22.9% 
and 41.0%. The fiber intake was above average of 62.9%. The 
lunch was the most important meal of the day. 

Conclusions: Most of the population does not have all the 
daily meals. The food intake at the popular restaurant repre-
sents a significant part of the daily intake. Therefore, this type 
of project is very important to offer a nutritionally balanced 
meal adequate for the population. 

Key words: nutritional assessment, food intake 
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BLOOD PRESSURE CHANGES DURING PREGNAN-
CY ACCORDING TO PRE-PREGNANCY BODY MASS 
INDEX: A PROSPECTIVE COHORT FROM RIO DE 
JANEIRO, BRAZIL
F. Rebelo1, F Dayana Rodrigues2, H. Roberta Mendes2, S. 
Cláudio José1, K. Gilberto2 
1National School of Public Health, Oswaldo Cruz 
Foundation, Rio de Janeiro, Brazil 
2Institute of Nutrition, Federal University of Rio de 
Janeiro, Rio de Janeiro, Brazil

Background and objectives: Systolic (SBP) and diastolic 
(DBP) blood pressure undergoes physiological changes during 
pregnancy. The weight status might be an important factor in-
volved in abnormal pressure variations that can be associated 
with later hypertensive disorders. Objectives: To describe SBP 
and DBP levels during pregnancy according to pre-pregnancy 
BMI and compare it with post-partum blood pressure levels. 

Methods: Prospective cohort of 227 women between 20-
40 years of age, with singleton pregnancy and free of chronic 
and infectious diseases. SBP and DBP were obtained with au-
tomatic sphygmomanometer at 8-13th, 22-26th and 30-34th 
gestational weeks and 30 days after delivery. Pre-pregnancy 
BMI (kg/m²) was classified as: underweight/normal (<25.0); 
overweight (≥25.0 and <30.0); and obese (≥30.0). Statistical 
analysis comprised ANOVA (one-way and for repeated measu-
res) and multiple linear regressions. 

Results: Mean SBP and DBP were significantly lower in 
early pregnancy, compared to post-partum, for all strata of 
BMI, except in the obese group for SBP. SBP and DBP did not 
change throughout pregnancy for obese women, differently 
from other BMI groups. Although SBP and DBP were lower 
in underweight/normal group, comparing with obese, in all 

trimesters of pregnancy (p<0.001), the DBP showed no diffe-
rences between groups in postpartum (p=0.3906). Regression 
models were adjusted for age, ethnicity, marital status, parity, 
smoking status, physical activity, education and weather at 
blood pressure measurement and showed that a variation of 1.0 
kg/m² in BMI increased on average 0.96, 0.71 and 0.87 mmHg 
in SBP and 0.45, 0.42 and 0.61 mmHg in DBP of the first, se-
cond and third trimester, respectively (p<0.001). 

Conclusions: BMI was directly associated with blood pres-
sure during pregnancy. Obese women presented a different 
pattern of blood pressure variation, showed no decrease in SBP 
in early pregnancy, and did not present the characteristic de-
crease up to the second trimester. 

Key words: Blood pressure; BMI; Pregnancy; Cohort. 

PO357
RECOMMENDATIONS FOR IODINE CONTENT 
MEASUREMENT METHODS IN SALT IODIZATION 
PROGRAMS
R. Yusufali1, G. Garrett1, L. Locatelli-Rossi1 
1Global Alliance For Improved Nutrition (GAIN), 
Geneve, Switzerland

Background and objectives: Salt iodisation is the most 
effective intervention for the elimination of iodine deficiency. 
It is vital to monitor salt iodine content at various points in the 
supply chain for programs to be effective. Several methods of 
measurement have been developed, motivated by an attempt to 
make tests more precise, field- and user-friendly and cheaper. 
The objective of this paper is to review methods for iodine 
measurement available in order to develop recommendations 
for selecting the most appropriate method for salt iodisation 
programs. 

Methods: Four validated methods for iodine measurement 
(Titration, WYD Iodine Checker®, Bioanalyt iCheck ® and Ra-
pid Test Kit/RTK ) were reviewed against cost, precision, user-
friendliness and infrastructure requirements. These methods 
were then ranked considering the purpose of the different sta-
ges of a typical monitoring framework within a salt iodisation 
program. 

Results: Titration is highly precise, requires technical user 
know-how and moderate infrastructure. Costs per analysis are 
low when a higher number of samples need analysed regularly. 
The WYD device is comparable to titration in most areas and 
is slightly more user friendly however has lower precision. The 
Bioanalyt iCheck® is the most user - friendly and has good pre-
cision however more costly in applications where a large num-
ber of samples have to be analysed on a regular basis. The RTK 
is the simplest and cheapest method. However its application is 
limited to qualitative results only. 
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Conclusions: On salt iodisation programs, the main objec-
tive of the monitoring exercise and use of the results should 
be considered when selecting the appropriate method for mea-
suring iodine content in salt. Precision is not always the most 
important consideration. Cost and field- and user-friendliness 
must also be considered in order to ensure effective monitoring 
of iodization along the supply chain. 

Key words: Salt Iodisation, Iodine, Micronutrients, Moni-
toring 
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SYSTEMATIC REVIEW AND META-ANALYSIS OF 
DIETARY PATTERNS AND DEPRESSION: OBSER-
VATIONAL STUDIES
J S. Lai1, S. Hiles1,2, A J. Hure1, M. McEvoy1, J. Attia1 
1School of Medicine and Public Health, University of 
Newcastle, NSW, Australia 
2Priority Research Centre for Translational Neuros-
cience and Mental Health, University of Newcastle, 
NSW, Australia

Background and objectives: Recent years have seen an in-
creasing interest in the study of dietary patterns on the risk of 
depression. Study of whole diet rather than individual dietary 
components is of practical importance as nutrients are rarely 
eaten in isolation. This study aims to conduct a systematic re-
view and meta-analysis of observational studies addressing the 
association between dietary patterns defined a priori (using 
diet quality scores or indices) and the risk of depression. 

Methods: Six electronic databases were searched for stu-
dies published up to May 2012. Two reviewers evaluated the 
citations to determine eligibility. Studies assessing diet quality 
and depression among adults were included. Relevant studies 
were evaluated for methodological quality using the American 
Dietetic Association Quality Criteria Checklist for primary 
research and the European micronutrient Recommendations 
Aligned Network of Excellence scoring system. Only studies 
considered methodologically rigorous were included. Data 
were extracted by two reviewers to ensure accuracy. Effect sizes 
of eligible studies were pooled using a random effects model. 

Results: One cohort and nine cross-sectional studies were 
included in this review. Due to the variety in diet quality scores 
used, meta-analysis could only be conducted for studies with 
similar definition of good diet quality (n=1 cohort; n=8 cross-
sectional). Good diet quality is characterised by high intakes 
of fruit and vegetables, fish, whole-grain products, lean meat, 
and low-fat dairy. Results indicated that good diet quality was 
significantly associated with a reduced risk of depression (OR 
= 0.89; 95% CI: 0.85, 0.94; p<0.001). 

Conclusions: This finding is clinically relevant for public 

health, in particular for encouraging the consumption of good 
quality diet for primary prevention of depression. This review 
also highlights the need for better designed cohort and case-
control studies to clarify the role of dietary patterns and de-
pression risk. 

Key words: dietary patterns, diet quality, depression, review 
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BODY IMAGE PERCEPTION IN BRASILIAN EL-
DERLY
R. Machado1, M A. Coelho1 
1UfrjFederal University of Rio de Janeiro, Brazil

Background and objectives: Body image involves percep-
tion, affect, and cognitive components. Body image is not only 
changed due to age but to problems experienced, such as di-
seases, limitations of movement and especially the influence of 
stereotypes. Aim: To evaluate and compare the current body 
image and would like to take elderly residents in a poor area of 
Rio de Janeiro - Brazil. 

Methods: It was used an evaluation model of body ima-
ge with 81 seniors conducted by trained nutrition students. 
This assessment contains a series of nine silhouettes for men 
and nine for women in a progressive scale, where each senior 
must observe the pictures according to their sex and to an-
swer how many of the figure corresponds to their body image. 
The silhouettes are classified as underweight, normal weight, 
overweight and obesity. Individuals reported body image co-
rresponding to the current physical appearance and the ap-
pearance that they would like to have. Measures of frequency 
and reason prevailed (RP) with confidence interval (CI) of 95% 
were calculated. 

Results: Body image had PR of 1.37 (CI 95%1.24 to 1.63) 
for thinness and PR 3.69 CI 95% (2.32 to 5.87) for overweight/
obesity. In relation to physical appearance, the highest percen-
tage was observed for the eutrophic with 40.7% followed by the 
silhouette of overweight/obesity with 43.2% and 16.0% of thin-
ness. The results for the appearance that the elderly would like 
to have had the highest percentage for the silhouette of normal 
weight (59.3%), but 14.8% would like overweight / obesity and 
25.9% had thinness. 

Conclusions: The elderly identified themselves as having a 
much higher prevalence of overweight/obesity. Although many 
older people find to be a figure equivalent to an appropriate 
weight, they still want to be thinner. 

Key words: eldery, body image, nutritional status 
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PO360
PREVALENCE OF OVERWEIGHT AND OBESITY 
AND ASSOCIATED FACTORS AMONG SCHOOL 
GOING CHILDREN IN KENYA: THE CASE OF 
NAKURU MUNICIPALITY
D. Koros1, E. Mbuthia2, P. Tuitoek2 
1Hospitality and Tourism Studies Department, Rift 
Valley Institute of Science and Technology, Nakuru, 
Kenya 
2department of Human Nutrition, Egerton Universi-
ty, Nakuru, Kenya

Background and objectives: Overweight and obesity are 
important determinants of diseases of lifestyle and other mor-
bidity on the rise in developing countries. The aim of this study 
was to determine the prevalence of overweight and obesity and 
associated factors among school going children in Nakuru mu-
nicipality. The study investigated the prevalence of overweight 
and obesity and associated factors including dietary patterns, 
types of physical activities, socio-economic factors, advertise-
ments and home/physical environment. 

Methods: A cross sectional survey design was adapted and 
a randomly selected sample of 200 school going children aged 
10-14 years in 10 schools was used. A structured questionnai-
re was used to collect data and anthropometric measurements 
(height and weight) were taken using Seca calibrated scales. 
Data was analysed using Statistical Package for Social Scien-
ces (SPSS) version 11.5. Descriptive statistics was done. Chi-
square and binary logistic regression were used to determine 
association between variables. ANOVA and t-test were used to 
compare means between variables. Tests of significance were 
computed at α = 0.05. The children whose percentile values 
were 85th to < 95th were classified as overweight and ≥95th 
percentile obese. 

Results: The study found that 20.5% of the children were 
overweight and 15.5%, obese. Prevalence of overweight and 
obesity was high among children from high socioeconomic 
status (p = 0.000) and in private schools (p = 0.000) irrespective 
of their gender and age. 

Conclusions: Dietary patterns, types of physical activi-
ties, socioeconomic factors and home/physical environment 
influenced the prevalence of overweight and obesity among 
the children. Prevention and management may be achieved 
through a variety of interventions targeting home/physical 
environment, physical activity, and diet; by stakeholders’ in-
cluding parents, children, policy makers and programme plan-
ners. 

Key words: Overweight and obesity, School going children, 
Dietary patterns, Socio-economic status and physical activities.
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FACTORS ASSOCIATED TO THE UNDERREPORT 
OF ENERGY INTAKE IN FOOD RECORDS AMONG 
ADULTS FROM THE RIO DE JANEIRO AREA, BRA-
ZIL
T. Lopes1, R. Luiz2, D. Hoffman3, E. Ferrioli4, R. Sichieri5, 
R. Pereira1 

1Departamento de Nutrição Social e Aplicada, Uni-
versidade Federal do Rio de Janeiro, Rio de Janeiro, 
Brazil 
2Instituto de Estudos em Saúde Coletiva, Univer-
sidade Federal do Rio de Janeiro, Rio de Janeiro, 
Brazil 
3Department of Nutritional Sciences, Rutgers, the 
State University of New Jersey, New Brunswick, NJ, 
USA 
4Departamento de Clínica Médica, Faculdade de 
Medicina de Ribeirão Preto-Universidade de São 
Paulo, São Paulo, Brazil 
5Departamento de Epidemiologia, Universidade do 
Estado do Rio de Janeiro, Rio de Janeiro, Brazil

Background and objectives: The main consequence of 
misreport in dietary surveys is the attenuation of association 
measures of the diet-disease relationship. In order of planning 
and carrying out studies evaluating dietary intake, it is impor-
tant to identify characteristics related to the misreporting of 
food consumption. This study aimed to evaluate the individual 
characteristics associated with underreport of energy intake 
(EI) in food records (FR) of adults. 

Methods: The studied group included 84 individuals bet-
ween 20 - 60 years old who were recruited from a sample inves-
tigated in a population-based cross-sectional study in Duque 
de Caxias, state of Rio de Janeiro, Brazil. Energy intake was 
estimated from two non-consecutive FR, and the means were 
deattenuated for intraindividual variability. Energy expenditu-
re (EE) was estimated using the Doubly Labeled Water (DLW) 
method. Misreport in EI was estimated by calculating the 95% 
limits of agreement of the EI/EE ratio, and underreport of EI 
was defined by EI/EE < 0.62. Multivariate logistic regression 
models were developed to estimate the association (odds ra-
tio – OR; 95 confidence interval – 95%CI) between individual 
characteristics and EI underreport. 

Results: Underreport of EI was observed in 36% of subjects, 
ranging between 24 and 43%, with a mean of 29%, being more 
frequent among women. The characteristics associated with 
underreport of EI were: irregular habits of meals consumption 
(OR=8.3; 95%CI:1.3; 53.9), regularly replacing lunch or dinner 
by snacks (OR=11.1; 95%CI: 2.2; 54.6), and the consumption 
of light products (OR=4.9; 95%CI: 1.3; 18.9), independently of 
gender and total energy expenditure. 
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Conclusions: Individuals that did not maintain regular 
habits of meals - and those that were trying to reduce sugar/
fat intake had more difficulty in reporting accurately the food 
consumption. 

 Key words: energy intake, energy expenditure, food con-
sumption, food records, dietary surveys 
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THE EFFECTS OF VITAMIN A, E ON PROLIFERA-
TION OF HUNMAN ESOPHAGEAL CANCER CELL 
LINE ECA-109 CULTURED WITH HUMAN SERUM
Y. Xiong1,2, M. Li2, C. Huang2, C. Kou3 
1Institute of Public Health, Chongiqng Center For 
Disease Control and Prevention, China 
2West China School of Public Health, Sichuan Uni-
versity, China 
3Yantin Tumor Institute, Yantin, China

Background and objectives: Studies on the effects of vita-
mins A and E on esophageal cancer are inconsistent. This study 
is to assess the effects of different concentrations of vitamins 
A and E on proliferation of human esophageal cancer cell line 
Eca-109, and explore the possible mechanisms. 

Methods: By means of MTT assay, 3H-thymidine incor-
poration, cell toxicity experiment and flow cytometric analysis 
were used to observe the effects of vitamins A and E on cell 
proliferation with adding different concentrations of vitamins 
A and E in the medium with 5% human serum. 

Results: Vitamin A could inhibit the proliferation of hu-
man esophageal cancer cell line Eca-109 in dose effect manner, 
affect the DNA synthesis, and block cell mitosis. The inhibi-
tive effect of vitamin A at the level of 50mg/L was significant 
(p<0.01), but the coordinated effect of Vitamins A and E on the 
proliferation of human esophageal cancer cell line Eca-109 was 
not observed. Vitamin A may make the cell gather in S phase 
and destroy DNA synthesis. Therefore, the cell could not pass 
the regulation point of G2/M and the mitosis was blocked. 

Conclusions: Vitamin A may inhibit proliferation of the 
human esophageal cancer cell line Eca-109 cell. 

Key words: vitamin A, vitamin E, Eca-109, human serum 
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CHANGES IN THE ULTRASTRUCTURE OF RAT’S 
SURAL NERVE SUBJECTED TO BRAZIL REGIONAL 
BASIC DIET
M F. Larcher de Almeida1, F. Vitorino Freitas2, A M. Blan-
co Martinez3 
1Department of Nutrition, Federal University of Rio 
de Janeiro, Macaé - RJ, Brazil 
2Department of Pharmacy and Nutrition, Federal 
University of Espirito Santo, Alegre -ES, Brazil 
3Department of Histology, Federal University of Rio 
de Janeiro, Rio de Janeiro - RJ, Brazil

Background and objectives: Malnutrition is a disease with 
worldwide prevalence. Their deleterious effects lead to compli-
cations in both the central and peripheral nervous system of 
mammals, especially if it occurs during development. For this 
reason the research aims to analyze the effects of a multidefi-
cient diet, used by the population in the forest zone of pernam-
buco - brazil, in the ultrastructure of the rat’s sural nerve. 

Methods: We used animals of different ages (p13, p21, p30 
and p60) from litters whose mothers underwent multideficien-
te diet during breastfeeding. We proceeded to ultrastructural 
analysis of qualitative, quantitative and statistical sural nerve, 
by analysis of the area of the myelin sheath and percentage of 
myelinated and unmyelinated fibers by electron microscopy 
transmission in control and experimental group. 

Results: the multideficiente diet caused malnutrition in 
animals of the experimental group while maintaining the ul-
trastructure of the nerve, but, leading to a significant reduction 
in the area of the myelin sheath in the animals at 21 and 60 days 
respectively: 3.5 µm2 and 4.0 µm2 in the malnourished group 
and 5.0 µm2 and 7.5 µm2 in the control group (p <0.001). 
The undernourished group remained the same proportion of 
myelinated / unmyelinated with 21 days (43/52) and 60 days 
(46/50) differed from the control group that received gradual 
increase in myelinated fibers of the 21 (49/51) for p60 days 
(60/30) (p <0.05). 

Conclusions: the research revealed that regional basic diet 
of Pernambuco - Brazil causes changes in the ultrastructure of 
the sural nerve of mammals. The changes remained present 
until adulthood animals may cause permanent deficits in nerve 
impulse transmission. 

Key words: sural nerve, myelin, basic regional diet, malnu-
trition 
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INSTAPA WP6: THE EFFECTS OF MICRONUTRIENT 
SUPPLEMENTATION WITH REDUCED IRON CON-
TENT ON MOTOR DEVELOPMENT IN INFANTS IN 
A MALARIAL AREA
J. Kvalsvig1, P. Holding2, M. Taylor3, M. Chhagan4, P. 
Kitsao-Wekulo2, S. Zulu1, F. Mwangome2, T. Jaeggi5, S. 
Kauchali6, I. Brouwer7 
1Department of Psychology, University of KwaZulu-
Natal, Durban, KwaZulu-Natal, South Africa 
2International Centre for Behavioural Studies, Mom-
basa, Costal Province, Kenya 
3Department of Public Health Medicine, University 
of KwaZulu-Natal, Durban, KwaZulu-Natal, South 
Africa 
4Department of Paediatrics, University of KwaZulu-
Natal, Durban, KwaZulu-Natal, South Africa 
5Department of Health Sciences and Technology, 
Institute of Food, Nutrition and Health, ETH Zurich, 
Zurich, Switzerland 
6Grey’s Hospital, Department of Health, Pieterma-
ritzburg, KwaZulu-Natal, South frica 
7Department of Human Nutrition, Wageningen 
University, The Netherlands.

Background and objectives: While iron deficiency anae-
mia is prevalent in malarial areas, iron supplementation may 
increase health risks in these areas. This presentation describes 
the impact of supplementation with micronutrient powders 
containing either a low iron dosage or no iron, on the motor 
development of infants in a double blind efficacy trial. The ob-
jectives are: (1) to compare the psychomotor performance of 
the INSTAPA cohort with unsupplemented infants (PNE co-
hort) from the same community; (2) to identify the aspects of 
psychomotor development most responsive to micronutrient 
supplementation. 

Methods: The study site is a rural area on the Kenyan coast. 
Infants received daily micronutrient supplementation from 6 
Â 18 months of age, and were assessed at six-monthly intervals 
to determine gross motor skill development, eye-hand co-or-
dination and level of motor activity. The scores of 238 supple-
mented infants on the Kilifi Developmental Inventory (KDI) 
were compared with the scores of 217 unsupplemented infants 
in the same area. We examined the association between KDI 
scores and the amount and type of motor activity observed, as 
well as the correlation between these measures and baseline 
haemoglobin. 

Results: INSTAPA infants had improved eye-hand coordi-
nation relative to PNE children by 12 months of age (INSTAPA 
17,2 PNE 16.1; f=16.346, p<.001) . In the INSTAPA cohort at 
baseline only eye-hand co-ordination scores correlated signifi-

cantly with haemoglobin levels. The locomotor scores correla-
ted with the amount of time spent mobile, but were indepen-
dent of haemoglobin. 

Conclusions: These analyses suggest that the development 
of eye-hand co-ordination is more specifically related to iron 
status at this age than general energy levels and exploration in 
infants. 

Key words: Malaria, micronutrients, motor development 
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VITAMIN D INSUFFICIENCY IN PRIMARY CARE PO-
PULATION: A STUDY IN URBAN BHUBANESWAR, 
ODISHA, INDIA
S. Pati1, S. Pati2 
1Indian Institute of Public Health Bhubaneswar, 
PHFI, India 
2Medical Officer in charge, Unit IX dispensary, Bhu-
baneswar, India

Background and objectives: Vitamin D deficiency is emer-
ging as a major public health challenge globally. A number of 
studies have highlighted the presence of Vitamin D insufficien-
cy among general populations. Present study aimed to assess 
the prevalence of vitamin D deficiency among primary care pa-
tients attending urban health dispensary of the Bhubaneswar 
city, Odisha and to examine the feasibility and efficacy of vi-
tamin D replacement as a routine component of primary care. 

Methods: Review of dispensary outpatient register of two 
month was undertaken to identify patients aged 18 years and 
more with at least one 25-hydroxyvitamin D level. When pa-
tients were found to be deficient (vitamin D <20) they were 
administered 50 000 units ergocalciferol monthly or over-the-
counter calcium supplements with vitamin D. Descriptive sta-
tistics were used to calculate the prevalence rate, and paired t 
tests were used to compare the vitamin D levels pre and post 
treatment. 

Results: Out of total 1790 patients 787 (44%) were found to 
have vitamin D deficiency, and 525 were treated with ergocal-
ciferol or vitamin D supplements. Majority (81%) were either 
elderly or women. For patients deficient at baseline and treated 
with vitamin D supplementation, significant differences were 
found between baseline and follow-up vitamin D levels (p < 
.001). Among 525 patients deficient at baseline and treated, 357 
were corrected with oral vitamin D (68%), leaving 168 patients 
(32%) deficient after vitamin D supplementation. 
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Conclusions: Study results indicate vitamin D deficiency 
to be highly prevalent in an urban, primary care population 
being more pronounced among elderly and women. This can 
be improved readily through oral vitamin D supplementation. 
The study also suggests that routine screening for vitamin D in-
sufficiency may be useful for timely detection and treatment of 
vitamin D deficiency, especially in urban elderly populations. 

Key words: vitamin D insufficiency, primary care, urban 
elderly 
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Background and objectives: As more children grow up in 
families with immigrant parents of Latino origin, there is need 
to understand key influences on physical activity behaviors 
of young Latino children to prevent obesity in this high risk 
group. 

Methods: We conducted six focus groups with low-income 
Latina mothers (N = 33) whose preschool-aged children (2-5 
years) were enrolled in the Supplemental Nutrition Program 
for Women, Infants and Children (WIC) program in Rhode 
Island. 

Results: Despite understanding the importance of physical 
activity for overall health, physical activity was s not a top prio-
rity for the Latino mothers participating in the focus groups 
who face numerous barriers to establishing and maintaining 

healthful physical activity habits for their preschool-aged chil-
dren and themselves, particularly financial and socio-cultural 
barriers. Analyses revealed that Latina mothers perceive the 
WIC as a program focused on the development and mainte-
nance of healthy eating habits and nutritional status of children 
and not physical activity. 

Conclusions: Recognizing the importance of socioecono-
mic position and the influence of cultural factors on physical 
activity is essential if effective prevention and intervention 
programs for Latino families and their children are to be de-
signed. Study findings emphasize the importance of the family 
as a central unit of change and suggest that successful inter-
ventions to promote physical activity among low-income La-
tino preschool children must take into account the needs and 
constraints of the family unit as a whole. The WIC program 
has the potential to be a venue for promoting awareness of and 
educating low-income Latino parents about the importance 
of helping their children develop and maintain early healthful 
physical activity habits. 

Key words: Physical Activity, Latino, Obesity, Children, 
WIC Program. 
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A DEVELOPING COUNTRY
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Background and objectives: Undernutrition in children is 
a major public health concern in Pakistan. The country has one 
of the highest rates of infant mortality in South Asia. A number 
of interventions focused only on providing nutrient supple-
mentation have failed to change child undernutrition status in 
the country during the last 2 decades. The present study aimed 
to assess the impact of nutrition education on the nutritional 
status of children living in resource limited environments. The 
hypothesis was that nutrition education can improve nutritio-
nal status of children. This study reports the results of a three 
month intervention (Oct – Dec 2010) on the change in nutri-
tional status of undernourished children. 

Methods: Subjects were 586 children from Tando Jam and 
Quetta, Pakistan aged 6 months to 8 years. Children were cha-
racterized as mild, moderate or severely wasted on Z-Scores. 
Anthropometry and 24 hour dietary recall was used for nutri-
tional assessment. . The intervention strategy focused on nu-
trition education based on individual counseling targeting the 
mothers. The majority of these women could not read and wri-
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te and so the sessions comprised of verbal discussions. Direct 
counseling sessions were also conducted with undernourished 
children 5 years and older. Primary outcome was decrease in 
severity of wasting as well as changes in feeding practices. 

Results: Nearly 36% children in Tando Jam and 32% chil-
dren at Quetta progressed to a normal nutritional status. There 
was a significant increase in the number of meals taken per day 
(Tando Jam- p=<0.000/Quetta-p=<0.025). At Tando Jam sig-
nificant increase was reported in the intake of high starch food 
items, vegetables and fruits (p=<0.000). In Quetta significant 
increase was noted in the intake of plant protein (p=<0.005), 
dairy foods (p=<0.041) and vegetables (p=<0.026). 

Conclusions: Nutrition education was successful in redu-
cing undernutrition in food insecure households. 

Key words: community-based intervention, nutrition edu-
cation, Pakistan, undernutrition. 
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HEALTH BENEFICIAL CONSTITUENTS OF FOUR 
UNDERUTILIZED TROPICAL FRUITS
F. Wireko-Manu1, A. Boakye1, I. Oduro1 
1Department of Food Science and Technology, 
Kwame Nkrumah University of Science and Techno-
logy (KNUST), Kumasi, Ghana

Background and objectives: Tropical fruits are postulated 
to have health benefits but many lack literature to support such 
claims and remain underutilised. This research was to docu-
ment relevant data on the health potential of selected unde-
rutilised Ghanaian fruits; Irvingia gabonensis (African mango; 
pulp and seeds), Artocarpus altilis (breadfruit; pulp), Annona 
muricata (soursop; pulp) and Annona squamosa (sweetsop; 
pulp). 

Methods: Commercially-mature fruits were obtained when 
in season and edible portions freeze-dried and stored at – 20oC 
prior to analysis. Samples were screened for selected phytoche-
micals using standard methods and their total phenolics spec-
trometrically determined using the Folin-Ciocalteu procedure 
and calculated as gallic acid equivalent (GAE). The ascorbic 
acid contents (AAC) were determined titrimetrically using N 
– bromosuccinimide and the total antioxidant activity (AOA), 
determined spectrometrically by 2,2-diphenyl-1-picrylhydra-
zyl radical scavenging. 

Results: Detected phytochemicals included tannins, triter-
penoids, saponins, sterols, cardiac glycosides, flavanoids and 
coumarins. There was varying AOA (P<0.05) for the samples 
with values ranging from 78% (African mango pulp) to 63% for 
breadfruit although the total phenolic contents were low with 
African mango seeds (hull included) having the highest (20.96 
mg/100g GAE). However, positive correlations (+1.0000; 

P<0.05) existed between the phenolics and AOA of all the 
samples except for soursop and sweetsop which recorded ne-
gative correlations (-1.0000; P<0.05). High AAC were obtained 
with values ranging from 20.32 mg/100g (sweetsop) to 62.52 
mg/100g (soursop) except for African mango seeds with the 
least value of 1.04 mg/100g. Similar positive correlations exis-
ted between the AAC and AOA of soursop and African mango 
(pulp and seeds) while breadfruit and sweetsop recorded nega-
tive correlations. 

Conclusions: The study provides evidence that the con-
sumption of these fruits may significantly boost the health of 
consumers due to their free radical scavenging potential, ap-
preciable ascorbic acid contents and inherent essential phyto-
chemicals. 

Key words: health potential, phytochemicals, underutilised 
fruits 
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EFFECT OF TRANS FATTY ACIDS ON BLOOD GLU-
COSE LEVEL AND NECROSIS IN RATS
R. Sartika1 
1Department of Public Health Nutrition, University 
of Indonesia, Indonesia

Background and objectives: Trans fatty acids are a type 
of polyunsaturated fatty acid. High intake of trans fatty acids 
can cause inflammation and lipid peroxidation of cell membra-
nes, which in turn damage cells and tissues by destructing cell 
membrane and core components of the cell. The purpose of the 
study was to investigate the effect of dietary trans fatty acids on 
blood glucose level and necrosis in the pancreatic ß cell. 

Methods: An experimental laboratory, with a Randomi-
zed Pre-Post test control group design was conducted on 12 
male Wistar rats were fed for 14 days with diets containing 43% 
energy as fat and 2% trans fatty acid. 

Results: After intervention, feeding trans fatty acid was 
significantly increase the blood glucose level in the treatment 
group than in the control group (p<0.05). The destruction in 
the pancreatic ß cell is not obvious, however the number of 
normal cells in the treatment group (transfat diet) are found 
less than in the control group (p>0.05). 

Conclusions: There are metabolic implications due to the 
ingestion of trans fatty acid. 

Key words: trans fatty acid, blood glucose, necrosis, pan-
creatic ß cell 
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RISK FACTORS FOR PRELACTEAL FEEDING IN THE 
FIRST THREE DAYS OF LIFE IN SEVEN LATIN AME-
RICA AND CARIBBEAN COUNTRIES.
C. Boccolini1, R. Pérez-Escamilla2 
1Departament of Social Nutrition, Universidade do 
Estado do Rio de Janeiro, Rio de Janeiro, Brazil 
2Department of Chronic Disease Epidemiology, Yale 
School of Public Health, Yale University, USA

Background and objectives: WHO recommends exclusive 
breastfeed for six months of life. We aim to identify the risk 
factors related to give other foods or liquids than breast milk 
(prelacteal feeding) in the first three days of life. 

Methods: The present study used secondary data from se-
ven countries (Colombia/2010, Bolivia/2008, Guiana/2009, 
Haiti/2005, Honduras/2005, Peru/2007 and Dominican Repu-
blic/2007), obtained from the Demographic and Health Sur-
veys. A binomial regression (having “gave only breast milk” 
as reference category for the outcome) was adjusted, having 
country of residence, wealth index, place of residence (urban/
rural), educational level, birth weight, cesarean delivery, place 
of delivery (home/hospital), and sex of child as confounders. 
All variables without statistical significance (p<0.001) were ex-
cluded from the model. 

Results: The final sample was 58,056 children: 51.3% were 
male and 51.6% were living in urban areas. In the first three 
days of life, 67.0% of the mothers gave only breast milk to their 
baby, 17.9% gave infant formula, 6.4% gave tea or infusions, 
5.0% gave milk (other than breast milk), 2.0% gave plain water, 
and 4.5% gave other foods or liquids. Considering the binomial 
model, the adjusted Odds Ratio (OR) of giving other food or li-
quids (than breast milk) in the first three days of life was higher 
in Haiti (OR=6.65), Dominican Republic (OR=3.57), Guiana 
(OR=2.76), Peru (OR=2.39), Bolivia (OR=2.35) and Hondu-
ras (OR=2.21), having Colombia as reference. The OR were 
also higher among the richest (OR=1.46) mothers, with higher 
educational level (OR=1.33), cesarean delivery (OR=2.51), and 
delivery at home (OR=1.29). All variables had statistical signi-
ficance (p<0.001). 

Conclusions: The high frequency of mothers that gave pre-
lacteal feeding to their babies early in live support the inves-
tment in policies targeted to the most vulnerable countries and 
individuals, in order to promote, support and protect breast-
feeding. 

Key words: breastfeeding, prelacteal feeding, child health, 
nutrition, epidemiology 
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DEVELOPMENT OF A PREDICTION EQUATION 
FOR ESTIMATING FAT-FREE MASS AMONG CHIL-
DREN WITH ACUTE LEUKAEMIA UNDERGOING 
IN-PATIENT CHEMOTHERAPY
S Y. Tan2, B. Poh1, M N. Ismail3, R. Jamal4, S. Chaudhary5, 
A. Kurpad5 
1Physical Activity and Energy Metabolism Research 
Group, School of Healthcare Sciences, Faculty of 
Health Sciences, Universiti Kebangsaan Malaysia, 
Kuala Lumpur, Malaysia 
2Division of Nutrition and Dietetics, School of 
Health Sciences, International Medical University, 
Bukit Jalil, Kuala Lumpur, Malaysia 
3Department of Nutrition and Dietetics, Faculty of 
Health Sciences, MARA University of Technology, 
Puncak Alam, Selangor, Malaysia 
4Department of Paediatrics, Faculty of Medicine, 
Universiti Kebangsaan Malaysia 
5Division of Nutrition, Department of Physiology, St. 
John’s Medical College, Bangalore, India

Background and objectives: Fat-free mass (FFM) is an 
important index for energy and fluid requirements; hence, 
its assessment is crucial for optimal clinical care and clinical 
outcomes among hospitalized patients. Objective: To validate 
the assessment of FFM using bioelectrical impedance analysis 
(BIA) Maltron BioScan 916 against deuterium dilution tech-
nique among paediatric patients diagnosed with acute leukae-
mia and to develop a prediction equation for estimating FFM 
among these patients. 

Methods: Forty-seven paediatric patients aged 3-12 years, 
diagnosed with either acute lymphoblastic leukemia (ALL) 
or acute myelogenous leukemia (AML) and undergoing che-
motherapy treatments participated in the study. FFM was mea-
sured using BIA and deuterium dilution technique was the 
criterion method. For the development of prediction equation, 
patients were randomly divided into developmental group (n = 
32) and validation group (n =15). Prediction equation was ge-
nerated from the developmental group using stepwise multiple 
regression analysis, which was then applied to the validation 
group. 

Results: There was no significant difference between pre-
dicted FFM (17.4 ± 4.6 kg) and measured FFM (17.3 ± 4.8 kg) 
in the validation group (p>0.05), with a pure error of 2.0 kg, 
relatively close to the standard error of estimate (SEE) of 1.6 
kg in the developmental group. Therefore, the total sample (n 
= 47) was used to develop a final prediction equation as FFM = 
(0.418 x impedance index) + (0.152 x height) + (0.088 x waist 
circumference) – 12.2, (R2= 0.935, pure error = 1.6 kg and 
SEE=1.7 kg). 
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Conclusions: Impedance index was the strongest predictor 
of FFM and its usage improved the accuracy and validity of 
BIA in predicting FFM. The prediction equation developed for 
estimating FFM among paediatric patients with acute leukae-
mia may be useful for a more effective prescription and moni-
toring of treatment among this patient cohort. 

Key words: children, acute leukaemia, fat-free mass, stable 
isotope 
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INAPPROPRIATE NUTRITION PRACTICES AMONG 
CHILDREN IN NORTHEAST BRAZIL
S S. Neves2, H A M. Silva3, P C. Almeida2, H S. Oliveira1, P 
H M. Sousa2 
1Instituto Federal de Educação, Ciência e Tecnologia 
do Ceará - Campus Crato, Brazil 
2Universidade Estadual do Ceará, Brazil 
3Universidade da Integração Internacional da Luso-
fonia Afro-Brasileira, Brazil

Background and objectives: Feeding in the first years of 
life has vital importance for the full development of children. 
Both exclusive breastfeeding until six months old and the pro-
per introduction of complementary feeding contribute to pre-
vent diseases and nutritional deficiencies. This study investi-
gated dietary patterns among children under two years of age. 

Methods: This cross-sectional study included 360 children, 
randomly selected residents in Redenção, Brazil. Mothers an-
swered a closed questionnaire concerning breastfeeding and 
introduction of complementary feeding and a 24-hour dietary 
recall. 

Results: It was found 24.7% of children under 6, 25.0% of 
6-11,9 and 50.3% of 12-23.9 months of age. Some mothers were 
adolescents (13%) and only 32.2% finished high school. The 
prevalence of exclusive breastfeeding under six months was 
34.8%. The average and median duration of it was 73.9 (SD = 
±67.9) and 60 days, respectively. Regarding the introduction of 
complementary feeding, 69.1% of children received it in addi-
tion to breast milk, regular amount considered by WHO. Early 
introduction was common, occurring in 78.6%. The feeding 
consistency was: liquid (91%), for under 6; solid or semi-solid 
(72.2%), for 6-11,9 months; the family meal (67.4%) for chil-
dren older than one year of age. The most mentioned foods 
were milk and dairy products (83.6%), cereals (82.5%) and 
fruits (52.8%). Meat and eggs were present in the diet of only 
43.4%. The minimum frequency of meals, the WHO indicator, 
was observed in 98.2% of the children. The evaluation of diet 
quality through Diversity Food Minimum indicator showed 
that only 56.5% of them had a diversified diet. Only maternal 
education was associated with the early introduction of foods 
(p = 0.017). 

Conclusions: The exclusive breastfeeding and complemen-
tary feeding are far from that recommended by the WHO, 
mainly due to fluid delivery. The feeding of children was not 
very diverse. 

Key words: breastfeeding; complementary feeding. 
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DEVELOPMENT OF CEREAL ENRICHED WITH ACI-
TAN
I. García1, D. Hernández1, E. Fonte2, A. Campo2 
1LABIOFAM Entrepreneurial Group, Cuba 
2 Research Institute of Foodstuff Industry, Cuba

Background and objectives: During several stages of life 
the organism requires certain components as vitamins, mine-
rals, dietary fiber and antioxidant substances, which play an 
important role in the health benefit. The present work had as an 
objective to rehearse some technological variants comparati-
vely to obtain a cereal enriched with Acitán (powder of banana 
pseudosterm), which is achieved as a sub product, during the 
culture of banana tree. - 

Methods: Observational tests firstly with different concen-
trations of rice flour, sugar, maltodextrine, vanilla and cocoa 
as scents were performed .The presence of Acitan was among 
5-10% in the studied formulation. Tests were designed to la-
boratory scale with the purpose of obtaining a product of long 
life whose quality indexes resembled each other to a traditional 
cereal. The selected product was elaborated in pilot lots and its 
main indexes of general quality were characterized. The nutri-
tional information was designed according to the requirements 
of the Registration Office of the Nutrition and Hygiene of the 
Foods Institute, of the Cuban Public Health Ministry. 

Results: organoleptic Characteristics: fine powder, homo-
geneous, appearance; brown color and smell to a fresh product. 
Nutritional composition ,humidity % 4,67 ;protein % 10,06 
;ashes % 1,65 caloric value Kcal 375,42 ;carbohydrate % 83,48.

Conclusions: It is concluded that the cereal enriched with 
Acitan to 10% ,constitutes an option for the healthy feeding of 
children and adults. 

Key words: Acitán, functional foods, cereal 
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IMPACT OF HOMESTEAD FOOD PRODUCTION ON 
THE NUTRITIONAL STATUS OF CHILDREN 12-48 
MONTHS AND THEIR MOTHERS IN BAITADI DIS-
TRICT, NEPAL
A. Pries1, A. Osei1, P. Pandey2, D. Adhikari3, N. Sharma2, 
D. Davis2, J. Nielsen4, V. Quinn5, N. Haselow1 
1Helen Keller International, Asia Pacific Regional 
Office, Phnom Penh, Cambodia 
2Helen Keller International, Kathmandu, Nepal 
3US Agency for International Development, Kath-
mandu, Nepal 
4Helen Keller International, New York, USA 
5Helen Keller International, Washington DC, USA

Background and objectives: In Nepal, stunting, wasting, 
underweight and anemia affects 41%, 11%, 29% and 46% of 
preschool children, respectively. The impact of nutrition-sensi-
tive agriculture interventions on child growth and anemia has 
not been clearly elucidated. We assessed the effect of a 3-year 
homestead food production (HFP) project on anthropometrics 
and anemia among children 12–48 months and their mothers 
in Baitadi district, Nepal. 

Methods: This study utilized a multi-stage cluster rando-
mized, controlled design. Cross-sectional data were collected 
from 2,106 and 2,614 mother-child pairs at baseline and post-
intervention, respectively, in villages assigned to receive HFP 
activities (treatment) or not (control). Bivariate results are pre-
sented; multivariate results will be ready later. 

Results: Between baseline and post-intervention, food se-
cure households improved by 26 percentage points in treatment 
compared to 9 percentage points in control communities. The 
proportion of treatment children fed the WHO-recommended 
minimum acceptable diet improved by 44 percentage points 
compared to 6 percentage points among control. Stunting and 
wasting were similar for baseline and post-intervention in either 
group. Underweight was significantly lower post-intervention 
(40.6%) compared to baseline (48.0%) in control, but remained 
the same among treatment children (43.4% vs. 41.0%). Ane-
mia was significantly higher post-intervention than at baseline 
among control (42.5% vs. 31.6%), but remained similar among 
treatment children (30.8% vs. 28.2%). While underweight did 
not change among treatment mothers (28.2% vs. 26.6%), post-
intervention underweight (23.0%) was significantly higher 
than baseline (17.5%) among control mothers. Anemia was 
higher post-intervention than at baseline in both treatment 
(24.6% vs.19.6%) and control (35.8% vs. 21.1%) mothers, but 
increased less in the treatment group. 

Conclusions: This study indicates HFP improved house-
hold food security and child feeding practices, and had a po-
tentially positive impact on childhood and maternal anemia 
and maternal underweight. However, there was no demonstra-
ted impact on childhood stunting, underweight and wasting. 

Key words: children, homestead food production, anemia 
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EFFECTS OF A FERMENTED MILK PRODUCT EN-
RICHED WITH PROTEIN AND FIBRE TO SATIATION 
AND WEIGHT REDUCTION
H. Stritecka1, P. Hlúbik1 
1University of Defence, Faculty of Military Health 
Sciences, Hradec Kralove, Czech Republic

Background and objectives: Weight management is aided 
by limiting calorie intake, which in turn is achieved by con-
trolling meal/portion size and appetite and reducing hunger 
pangs. The desire to eat (appetite) is influenced by the contras-
ting feelings of hunger and fullness. Aim of the study: To in-
vestigate the effect of consumption of a milk product enriched 
with protein and fibre on self-reported measures of appetite in 
subjects managed their weight. Study group: 200 healthy, fema-
le volunteers, aged 20 to 45 years, were divided into 2 groups 
of 150 subjects in the test group and 50 subjects in the con-
trol group. All of volunteers were non-smokers. Subjects with 
known allergy to milk proteins or intolerance to lactose were 
excluded. 

Methods: Subjects were provided with sufficient product to 
eat up to 1 pot/day for 14(+1) days. They had to eat at least 1 
pot per day. The total duration of the study was approximately 
3 weeks for each subject, 1 week lead-in phase followed by 2 
week test phase, with 2 assessments of appetite measures using 
a self-reported questionnaire (SRQ) at 2 and 4 weeks. 

Results: Evaluation of the time of satiation after eating of 
investigated product was found out relationship between con-
summation of this product and time of satiation. Group con-
sumed this product reported satiation longer than 2,5 hour 
(31,6 %) and longer than 3 hour (7,5 %) vs. group consumed 
normal yogurt longer than 2,5 hour (20 %) and longer than 3 
hour (4%). 

Conclusions: The results shoved higher satiation at group 
with consumed fermented milk product enriched with protein 
and fiber than group consumed only “normal” yogurt. It is bet-
ter for obese people to eat this type of milk product for decrease 
of meal portion. 

Key words: satiation, weight reduction, obesity, fibre 
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PO378
POLISH CONSUMER ATTITUDES TO REDUCE FAT 
CONTENT IN MEAT
M. Kosicka-Gêbska1, J. Gêbski1 
1Warsaw University of Life Science, Warsaw, Poland

Background and objectives: Due to the presence of many 
diet-related diseases, which one of the causes may be eating 
meat, many countries take action to reduce the amount of fat in 
it. In Poland, in order to get to the level of consumer acceptance 
of innovative activities involving the lower the fat content of 
the meat in order to improve the nutritional value of quantita-
tive national survey was conducted. 

Methods: The survey was conducted on a sample of 1000 
people. To assess the benefits and risks of using the process of 
lowering the fat content of the meat used 6-point scale (where 
1 - high, 2 - rather large, 3 - neither big nor small, 4 - rather 
small, 5 - small, 6 - none). 

Results: The analysis of empirical data led to the conclusion 
that Polish consumers are positive about the removal of foods, 
including meat fat to improve the health and nutritional va-
lues. Over 70% of respondents accept such an effect. More than 
three fifths of respondents perceived the ‘big’ or ‘fairly large’ 
benefits of this process, with two fifths of respondents indica-
ted the ‘small’ or ‘rather small’ risk. The benefits of reducing the 
fat content in meat saw significantly more consumers coming 
from rural areas (64.1%), those with medium (64.4%) and hig-
her (61.7%), education, evaluating their knowledge of nutrition 
as well as the financial position of the ‘very bad’ and ‘bad’ le-
vel (respectively 73.9% and 66.3% and 61.0% and 70.6%). The 
lack of consumer benefits from a reduction in the fat content of 
the meat frequently pointed out the inhabitants of large cities, 
evaluators and nutritional knowledge to perceive the financial 
position of the ‘very good’ level, as well as possess a basic and 
higher education. 

Conclusions: Respondents who took part in the study em-
pirical accept the removal of fat from the meat, but other stu-
dies have shown that consumers are generally so much they 
do not accept the changes used in food products because of 
the fear of new foods appearing on the market (Je?ewska-Zy-
chowicz and Babicz-Zielinska , 2011; Siro et al., 2008) and ad-
verse modification used in traditional foods (Gutkowska et al., 
2009). However, interest in products with less calories found in 
consumers of other nationalities (McNeil et al., 2012, Interna-
tional Food ..., 2009, O’Dea et al., 1996). 

Key words: meat, lower fat content, the level of acceptance
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BAMBARA GROUNDNUT, VIGNA SUBTERRANEA 
AS A PANACEA FOR MALNUTRITION IN DEVELO-
PING COUNTRIES LIKE NIGERIA
J. Atoyebi1, B. Esan2, S E. Aladele1 
1National Centre for Genetic Resources and Biote-
chnology, Moor-Plantation, Ibadan, Nigeria 
2Babcock University, Ilishan – Remo, Ogun – State, 
Nigeria

Background and objectives: In low- and middle-income 
countries, statistics revealed that approximately 925 million 
people are hungry, with 125 million and 195 million children 
underweight and stunted, respectively. Developing countries 
like Nigeria, though still trying to fulfil the Millenium deve-
lopment goal (MDG 1) in eradicating poverty and hunger are 
the worst hit by food insufficiency crisis in the world. Howe-
ver, neglected and under-utilised (NUS) plants like Bambara 
nut (vigna subterranea), even though beneficial, are not given 
adequate priority by both government and farmers in the value 
chain system, whereas if well tapped could solve the problems 
of malnutrition and food sufficiency, especially using novel 
biotechnology tools. This review paper accesses how this could 
be done. 

Methods: The review addressed the utilization potential 
of bambara nut among the 36 states of Nigeria. Addressing 
the global challenge of micronutrient malnutrition requires 
the need for many strategies including short, intermediate 
and long-term sustainable approaches. Hence in addition to 
the conventional approaches of micronutrient supplementa-
tion and fortification, promoting sustainable food-based ap-
proaches to enable adequate intakes of micronutrients in bam-
bara nut is researched into, to profer a way out for developing 
nations to solve malnutrition problems. 

Results: There needs to be improved awareness among the 
Nigerian populace and other developing nations of the benefits 
inherent in the consumption of NUS plant like bambara nut, as 
a way of getting adequate dietary micronutrients into the body 
system and thus solving the problem of food insufficiency in 
the country. 

Conclusions: This review suggests that accelerating pro-
gress toward the achievements of the MDG1 targets is about 
the development of novel approaches and technologies towards 
increased focus in utilizing the NUS, like bambara nut to sol-
ving the problems of malnutrition and food insufficiency 
among developing nations. 

Key words: Biotechnology, malnutrition, NUS plants, de-
veloping countries 
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FTO GENE EXPRESSION UNDER LOW OR HIGH 
GLYCEMIC INDEX (GI) DIET IN PREGNANT MICE 
AND PUPS
T. Sideratou1, K. Bell-Anderson1, J. Brand Miller1 
1Human Nutrition Unit, School of Molecular Bios-
ciences, The University of Sydney,Sydney, NSW, 
Australia

Background and objectives: Fetal tissues and organs expe-
rience critical periods of rapid development and cell division. 
Fetal nutrition via the placenta will program the distribution 
of cell types, hormonal feedback and activity. The mother’s diet 
therefore shapes the metabolic programming of her fetus. The 
fat mass and obesity associated gene (FTO) is related to leptin 
levels and obesity-related traits. Our hypothesis is that expres-
sion of FTO gene in tissues of pups of the low glycemic index 
(GI) diet-fed mothers will be lower than those of high GI diet-
fed mothers. We aim to examine whether different GI isocalo-
ric diets influence FTO gene expression. 

Methods: Before mating and throughout pregnancy, fema-
le mice (n=30) were fed either a high or low GI diet. Placen-
tas from half of each group were recovered at mid-gestation. 
Male pups (n=40) of both groups were weaned at aged 4 wee-
ks and were further divided into 2 subgroups, one following 
their mothers’ diet and one following a standard diet. The pups’ 
weight and glucose and insulin tolerance were tested regularly 
until aged 5 months. Pups were then sacrificed and tissues co-
llected for gene analysis and other investigations. 

Results: Preliminary results indicate that mice exposed to a 
low GI diet show lower glucose responses. Liver histology in-
dicates only high GI fed mice show signs of a loss of normal 
architecture and signs of inflammatory cells. From all tissues, 
Hypothalamic FTO gene expression was significantly increa-
sed in the high GI fed mice. 

Conclusions: This study allows the investigation of the 
effects of nutritionally different regimes on FTO gene expres-
sion in specific tissues. We show that a low GI diet can differen-
tially regulate the FTO gene expression, therefore, the risk of 
obesity. Targeted interventions during pregnancy may reduce 
the risk of childhood and adult obesity. 

Key words: Fto gene, Glycemic index, metabolic program-
ming 
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MATERNAL SELF-EFFICACY AND LIFE STYLE BE-
HAVIORAL PROBLEMS OF THE CHILD RELATED 
TO WEIGHT IN DYADS RESIDING IN NORTHEAS-
TERN MEXICO
Y. Flores-Peña1, L L. Rocha-Aguirre2, V M. Cárdenas-Vi-
llarreal1, C M. Alba-Alba1, R G. Hernández-Carranco1, R 
M. Cerda-Flores1 

1Universidad Autónoma de Nuevo León, Facultad 
de Enfermería, México 
2Universidad Autónoma de Zacatecas, Departa-
mento de Ciencias de la Salud, México

Background and objectives: All mothers, particularly 
mothers of overweight (OW) and OB children; face the child´s 
lifestyle behaviors related to eating, physical activity, and weight 
issues. Objectives were: 1) Assess differences in maternal per-
ception of their child´s lifestyle – problem behavior (PB) and 
self-efficacy (SE) in managing these problems in two groups 
of mothers, and 2) Assess the relationship between PB and SE. 

Methods: Participated 367 dyads (mother – child). Mothers 
answered the Lifestyle Behavior Checklist (LBC). Weight and 
height of mothers and children were measured. One group of 
mothers was mothers with normal weight children (NW) and 
b) mothers with OW-OB children. The reliability of the LBC 
scale was calculated, and were apply descriptive statistics, Test 
F, and Pearson’s correlation coefficient. 

Results: Cronbach alpha for the problems scale was α = .86, 
and α = .96 for the confidence scale. In both groups of mothers, 
PB with the highest mean was “watches too much television”; 
no significant difference was identified (F = .232, p = .630). The 
lowest SE mean in mothers of OW – OB children was “wat-
ches too much television” (Mean 7.83, SD = 1.81), and for de 
mothers with NW children was “refuses to eat certain foods” 
(Mean 8.32, SD = 1.78), with significant difference. Significant 
negative correlation between PB and SE was identified in both 
groups; mothers of NW children (r = - .527, p = .001) and 
mothers of OW – OB children (r = - . 461, p = .001). 

Conclusions: The LBC in Spanish was reliable. When the 
mothers perceived more problems, they had lower self-efficacy 
in managing PB. It is necessary to work with mothers in order 
to increase their SE; evidence supports the conclusion that SE 
affects the quality of care provided to children. 

Key words: Self efficacy, Life style, Behavior, Body Weight 
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EFFECT OF WATER EXTRACT PHYSALIS ANGU-
LATA L ON LIPID PROFILE AND ANTIATHEROS-
CLEROSIS OF SPRAGUE DAWLEY MALE RATS 
INJECTED BY STREPTOZOTOCIN-LIPOPHOLYSA-
CHARIDE
Y. Sulistyowati1, S. Kadarsih Soejono2, M. Mustofa3, B. 
Mulyono4 
1Departement of Nutrition Science, Faculty of 
Health Sciences, Respati University, Yogyakarta, 
Indonesia 
2Departement of Fisiology, Faculty of Medicine, 
Gadjah Mada University, Yogyakarta, Indonesia 
3Departement of Farmacology, Faculty of Medicine, 
Gadjah Mada University, Yogyakarta, Indonesia 
4Departement of Patology Anatomy, Faculty of 
Medicine, Gadjah Mada University, Yogyakarta, 
Indonesia

Background and objectives: Prevalence of Diabetes Melli-
tus among adult in Indonesia reached 4,1% in 1995 and projec-
ted to 6,5 % in 2025. Hyperglycemia in patients with diabetes 
mellitus increases oxidative stress and endothelial dysfunction 
which plays role in atherosclerosis development and is an early 
sign of vascular disease in diabetes. Treatment of Diabetes 
Mellitus has done in a long period and numerous drugs me-
chanism action. Ciplukan herb (Physalis angulata L) is one of 
plants that have been used as anti-diabetic. The purpose of the 
research was to determine the effects of herbs water Ciplukan 
(Physalis angulata L) on lipid profile and antiaterosklerosis in 
insulin resistant rats. 

Methods: This is true experiment designs with post-test 
only control group design, using randomized control trial. 
Twenty four rats, divided into 4 groups. STZ and LPS injec-
tions were given to make T2DM rats and complications. Assay 
of cholesterol, triglycerides, LDL and HDL using a reagent kit. 
Observation of atherosclerosis in the aorta preparations rats 
using histopathologic techniques with haematoxylin-eosin 
staining. 

Results: Providing a wide variety of herbal extracts dose 
Ciplukan can decrease blood cholesterol levels, blood trigly-
ceride levels, blood LDL levels and increase HDL blood levels 
of DM rats. The results of the analysis in the treatment group, 
showed that almost in all groups were significantly different for 
cholesterol, while LDL only in the K1 and K4 and significantly 
reduced atherosclerosis frequency in aorta. 

Conclusions: Provision of varies water extracts Ciplukan 
herbs dose can reduce cholesterol, triglycerides, LDL, and raise 
HDL levels. Dose of 20 mg/kg body weight can reduce choles-
terol and LDL levels and regenerates atherosclerosis injury in 
diabetic blood vessel. 

Key words: Ciplukan herbs (Physalis angulata L), lipid pro-
file, antihiperkolesterolemia, antiatherosclerosis. 

PO384
POTENCY OF CIPLUKAN HERBS (PHYSALIS AN-
GULATA L) AS AN ANTIHIPERGLYCEMIA AND AN-
TIHYPERLIPIDEMIA IN SPRAGUE DAWLEY MALE 
RATS INJECTED BY STREPTOZOTOCIN-NICOTINA-
MIDE
Y. Sulistyowati1, I. Setyobroto1, E. Sianturi1, A. Wijayan-
ti1 
1Departement of Science Nutrition, Faculty of 
Health Sciences University of Respati, Yogyakarta, 
Indonesia

Background and objectives: Diabetes Mellitus type 2 
(DMT2) is a disorder that has characteristic hyperglycemic 
conditions, impaired metabolism of carbohydrates, fats, and 
proteins are characterized by insulin resistance and or insulin 
deficiency. Hyperglycemia in patients with diabetes mellitus 
increases oxidative stress and endothelial dysfunction. Physalis 
angulata L is one of plants that have been used as antidiabetic. 
This study was conducted to find out potency of Physalis angu-
lata L on serum glucose and lipid profile of DMT2 rats. 

Methods: This research was true-experimental using pre 
and post test control group design. Samples were male Sprague 
Dawley rats, 3 months old, inducted hyperglycemia and com-
plication, given extract water of Physalis angulata L using 20 
mg/kg BW dose for 21 days. The content of blood glucose, total 
cholesterol, HDL, LDL, and triglyceride were measured using 
enzymatic method. Normality of the data were tested by Sha-
piro Wilks test. Data were analyzed by paired t test and Anova 
continued by LSD test using computer program. 

Results: The water extracts of Physalis angulata L can de-
crease blood glucose levels, blood cholesterol levels, blood 
triglyceride levels, blood LDL levels and increase HDL blood 
levels of DM rats. The results of the analysis in the treatment 
group, showed that almost in all groups were significantly di-
fferent for glucose levels, cholesterol levels, blood triglyceride 
levels, blood LDL levels and increase HDL blood levels. 

Conclusions: From the above results concluded that the 
water extracts of Physalis angulata L herbs dose of 20 mg/kg 
body weight can increase the potency of antihyperglycemic 
and antihyperlipidemic in single use. 

Key words: Ciplukan herbs (Physalis angulata L), antihy-
perglycemia, antihyperlipidemia, blood sugar level, lipid pro-
file. 
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IN VITRO DETERMINATION OF GLYCEMIC RES-
PONSE
K. Argyri1, A. Athanasatou1, M. Bouga1, M. Kapsokefa-
lou1 
1Department of Food Science and Technology, Agri-
cultural University of Athens, Athens, Greece

Background and objectives: In vitro models that predict 
the bioavailability of dietary components have been extensively 
used as screening tools in nutrition. High blood glucose con-
centration is a risk factor for a number of diseases; therefore, 
blood glucose response to foods remains a very relevant bio-
marker on which to base values to guide selection of foods. Our 
objective was to develop an in vitro method that predicts the 
glycemic response. 

Methods: An in vitro digestion procedure that predicts the 
bioavailability of mineral was adapted to mimic carbohydrate 
digestion. Index for glycemic response was the concentration 
of glucose in the soluble low molecular weight fraction of the 
digests. To evaluate our method, we compared a) published va-
lues on glycemic index (GI) or glycemic load (GL) for 13 food 
items and b) determined GL values for 15 meals with predicted 
glycemic response, obtained after subjecting these meals to our 
in vitro procedure. 

Results: The correlations were significant when compa-
ring predicted glycemic response, using the in vitro procedu-
re, with published GL (Spearman’s rho=0.953, p=0.000), or GI 
(Spearman’s rho=0.883, p=0.002) for 13 foods and with glu-
cose response in humans to 15 meals (Spearman’s rho=0.736, 
p=0.003 at 120 min after consumption). 

Conclusions: These results demonstrate a useful method to 
predict glycemic response in humans. Further exploitation of 
this approach may open up the way to the development of no-
vel products with low postprandial glycemic responses. 

Key words: glycemic response, glucose, glycemic load, in 
vitro, glycemic index 
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LIPIDOMIC PROFILING OF CHYLOMICRON TRIA-
CYLGLYCEROLS IN RESPONSE TO HIGH FAT 
MEALS
K. Linderborg1, M. Bonham2, P. Meikle3, A. Sinclair4, H. 
Kallio1 
1Department of Biochemistry and Food Chemistry, 
University of Turku, Finland 
2Department of Nutrition and Dietetics, Monash 
University, Australia 
3Baker IDI Heart and Diabetes Institute, Australia 
4Metabolic Research Unit, Deakin University, Aus-
tralia

Background and objectives: Postprandial chylomicronae-
mia is a non-steady state condition with rapid remodelling of 
lipoproteins. The chylomicron triacylglycerol (TAG) composi-
tion is a function of several mechanisms including TAG hydro-
lysis in the gut, transfer of hydrolysis products to mucosal cells, 
TAG reassembly, TAG clearance from blood, and remnant 
uptake by the liver. These steps may be affected by differences 
in the molecular species of TAG ingested. Novel lipidomics, 
i.e. the molecular level tamdem mass spectrometric analysis 
methods can reveal the selective formation and/or clearance of 
individual TAG in humans. 

Methods: Several different tandem mass spectrometric 
methods were applied to human chylomicron TAG samples 
obtained from postprandial cross over trials. The meals served 
to healthy volunteers included dairy fat, vegetable oil, olive oil 
and olive oil enriched with polyunsaturated fatty acids of the 
omega-3 series. 

Results: The fatty acid of the sn-2 position was conser-
ved from the meal to chylomicron TAGs. Remodelling chan-
ges were seen between the meal and chylomicron TAGs. For 
example, in dairy and vegetable oil-based chylomicrons, there 
was a loss of trisaturated- and disaturated-TAG species and an 
increase in some mono- and di-unsaturated TAG species com-
pared with the food TAG. Significant differences were found 
in the chylomicron TAG composition during the postprandial 
period, especially between the first and following hours. 

Conclusions: In the frequently applied analytical procedu-
res for characterization of fats, such as in the fatty acid compo-
sition analysis, the individual TAG molecular species are over-
looked. Lipidomic Methods reveal the dynamic or non-steady 
state of postprandial TAGs in chylomicrons. This dynamic state 
is likely to be a reflection of differential rates of CM secretion 
and clearance which is regard as a determinant of postprandial 
chylomicron accumulation and a risk factor for cardiovascular 
diseases. 

Key words: Triacylglycerol, tandem mass spectrometry, li-
pidomics, postprandial lipemia
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FATTY ACIDS PROFILE OF CAMEL MEAT
S. Naima1, D. Olivier2, B E. Mohamed1, B. Saliha3, B. ba-
baissav3, G. Djamel1, H. Jean-Luc2 
1Blida University, Algerie 
2Liege University, Liège, Bélgica 
3Ouargla university, Algerie

Background and objectives: The camel is an animal often 
found in the Sahara. Camel meat is one of the main food re-
sources for the autochthon population. Consumption of this 
meat is preferred for its organoleptic perception. This species is 
related to an environment with limited and random resources. 
In arid and semi-arid areas, this species is known for its resis-
tance to thirst, heat and protein and mineral undernutrition. 
It’s used for the meat production essentially. The quality of the 
meat depends on the content of fatty acids. The objective of 
this study was to determine the fatty acid composition of camel 
meat produced in Algeria. 

Methods:The content of fat camel meat was determined 
from 61 samples of 61 camels in Ouargla slaughterhouse (Al-
geria). For these analyzes, we considered three factors in fatty 
acid content (age, sex and breed). 

Results: Our results showed that the average content of 
ether extract of meat samples is equal to 16.3 ± 1.6%, and the 
meat has the highest levels of saturated fatty acids which re-
present 54.6% of total acids, predominantly of C16: 0 and C18: 
0 up to 48.8% and 39.3% respectively. The meat is rich also in 
monounsaturated fatty acids (35.0%), with a predominance of 
C18: 1cis9 up to 79.7%. Camel meat represented 10.4% of po-
lyunsaturated fatty acids of total fatty acids which 8.0% are ω 
6 and 1.9% is ω 3.We also note that the PUFA/SFA equal to 
0.25and ω 6/ ω 3 = 4.1 The statistical model used is covariance 
analysis followed by Student’s test or ANOVA. No effect of age 
or breed could not be demonstrated for the various parame-
ters (AGS, MUFA, PUFA, ?6, ?3, P / S and ?6/ ?3). Analysis by 
Student’s t test showed that only the percentage of SFA (satura-
ted fatty acids) of the total fatty acids was significantly higher 
in males (57.8% against 48.1% , p=0.003).Thus, the percentage 
of ?6 was significantly higher in females (14.6% against 4.7% 
, p=0.004). The same observation was made for the percen-
tage of ?3, which is higher in females (2.95% against 1.44%, 
p=0.016). Overall, the percentage of PUFA (polyunsaturated 
fatty acids) (?6+ ?3+cis9trans11CLA) is significantly higher in 
females (18.0% against 6.7%, p=0.005). The P/S and ?6/ ?3 are 
significantly higher in females 0.499 against 0.123 (p=0.006) 
and 5.35 against 3.51 (p=0.006) respectively. These results show 
that females have interesting nutritional characteristics. This 
maybe related with fatness of the carcass where it appears that 
the leaner animals, i.e., females have often a percentage of un-
saturated fatty acids higher than males. 

Conclusions: Nothing is opposed, in our opinion, the es-
tablishment of channels production and marketing of camel 
meat for its particular nutritional characteristics. 

Key words: camel meat, saturated fatty acids, polyunsatu-
rated fatty acids. 
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PREVALENCE OF STUNTING AND WASTING 
AMONG SCHOOL CHILDREN IN A RURAL AREA 
OF MOROCCO
M. EL Hioui1, F Z Azzaoui1, A. Ahami1, Y. Aboussaleh1 
1Equip of Clinic and Cognitive Neurosciences and 
Health, Laboratory of Biology and Health, De-
partment of Biology, Faculty of Science, IBN TOFAIL 
University Kenitra, Morocco

Background and objectives: Malnutrition is one of the 
greatest problems facing developing countries, including rural 
regions of Morocco, in terms of wasting and stunting among 
school children. The aim of this study was to determine the 
prevalence and the risk factors associated with stunting and 
wasting among school children in a rural area of ANTI Atlas 
of Morocco. 

Methods: The prevalence of stunting and wasting were cal-
culated according to WHO recommended cut-off points to de-
fine stunting and wasting. Chi-square tests, logistic regression 
analysis were used to investigate the relationship between the 
prevalence of stunting and wasting and the sociodemographic 
factors. 

Results: A total of 162 children (64 boys and 98 girls), aged 
12 - 15 years. Results revealed 22.8% of stunting and 35.2% of 
wasting. Child age (p = 0.027), illiteracy of the mother (p = 
0.004) was determinant factors with wasting. Stunting was sig-
nificantly associated with gender (p = 0.03) and parents’ em-
ployment (p = 0.009). 

Conclusions: In this area of study, Malnutrition remains a 
major problem among school children. Parents’ Level educa-
tion and stunting were determinant factors in this health pro-
blem. 

Key words: Malnutrition, stunting, wasting, school chil-
dren, morocco
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PREVALENCE AND DETERMINANTS OF VITAMIN 
D DEFICIENCY IN ADULTS AGED 65 YEARS AND 
OVER.
F. Granado-Lorencio1,2, I. Blanco-Navarro1,2, B. Pérez-
Sacristán1, E. Donoso-Navarro2, R A. Silvestre-Mardo-
mingo2 
1Unidad de Vitaminas, Servicio de Bioquimica 
Clinica, Hospital Universitario Puerta de Hierro-
Majadahonda 
2Servicio de Bioquimica Clinica, Hospital Universita-
rio Puerta de Hierro-Majadahonda

Background and objectives: In the elderly, malnutrition 
is a highly prevalent condition and a major contributor to in-
creased morbidity and mortality. Dietary intake surveys indi-
cate that vitamin inadequacy is widespread even in apparently 
healthy elderly. Our aim was to assess the nutritional status of 
vitamin D in subjects > 65 y and its relationship with demo-
graphic and nutritional factors, acute phase reactants and renal 
function. 

Methods: Serum 25-OH-vitamin D was determined by 
ultra-fast liquid chromatography in 304 subjects >65 years 
(75.5 y ± 7.3; 211 women). Potential determinants of vitamin 
D status were also recorded if available including sex, age (65-
75 y, 76-85y and 86-100y), season (official calendar dates), ori-
gin of the sample (hospitalized versus non-hospitalized (out-
patients)), nutritional markers (albumin, total cholesterol), 
acute-phase reactants (ferritin, C-reactive protein (CRP)) and 
renal function (serum creatinine, glomerular filtrate). 

Results: Mean (CI 95%) serum levels of 25-OH-D was 48.1 
nmol/l (44.3, 52.0) and the prevalence of vitamin D deficiency 
(<50 nmol/l) reached 63%. Serum 25-OH-D correlated with 
serum albumin (r= 0.31, p<0.001), CRP (r=-0.24, p=0.052) 
ferritin (r=-0.25, p=0.009) and creatinine (r=-0.21, p=0.014). 
A significant decreasing trend was observed across the three 
age groups and the prevalence of deficiency changed from 53% 
(65-75y) to 84% (85-100y). Vitamin D deficiency also varied 
depending on the season (48-52% in summer-fall, 73-74% in 
winter-spring), and according to the origin of the sample, rea-
ching a prevalence of 94% in hospitalized patients. Subjects 
with low serum albumin and acute phase response (high levels 
of ferritin and CRP) consistently displayed lower serum con-
centrations of vitamin D. 

Conclusions: In the elderly, prevalence of inadequate vita-
min D status is high. Age, season, hospitalization, poor nutri-
tional status and presence of inflammation significantly affect 
the serum levels of 25-OH-vitamin D and thus, the prevalence 
of vitamin D deficiency. 

Key words: Vitamin D, Vitamin deficiency; elderly, malnu-
trition. 
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DETERMINATION OF 3 EPI-25-OH-VITAMIN D3 
IN INFANTS: IMPACT ON VITAMIN D STATUS AS-
SESSMENT
F. Granado-Lorencio1,2, L. Muñoz Garcia-Heras2, I. Blan-
co-Navarro1,2, B P. Sacristán 
1Unidad de Vitaminas, Servicio de Bioquimica 
Clinica, Hospital Universitario Puerta de Hierro-
Majadahonda, Madrid, Spain 
2Servicio de Bioquimica Clinica.Hospital Universita-
rio Puerta de Hierro-Majadahonda, Madrid, Spain

Background and objectives: In addition to bone disorders, 
vitamin D deficiency in infants has been associated with a wide 
range of adverse health outcomes in later life. 

Methods: A total of 95 (surplus) serum samples of infants 
(< 1 year) were randomly collected. Levels of 25-OH-D3 and 
3-epi-25-OH-D3 were assessed by HPLC (Tai et al., Anal. 
Chem., 82, 1942-48, 2010). Identification was done by chroma-
tographic behaviour, on-line UV-Vis spectra and co-injection/
co-elution of spiked samples. 

Results: 3-epi-25-OH-D3 could be quantified in 70 samples 
(74%). Mean (95% CI) concentration of 25-OH-D3 and 3-epi-
25-OH-D3 were 70.5 nmol/l (60.9, 80.2) and 32.1 nmol/l (25.8, 
38.4), respectively. Mean (95%CI) of total 25-OH-D3 (sum of 
both epimers) was 102.6 nmol/L (90.6, 114.7). The contribution 
of 3-epi-25-OH-D3 (%) was 30.5 (95% CI; 25.9, 35.0; range, 
4.4- 74.9%). Levels of 3-epi-25-OH-D were higher in infants 
<1 month (n=25) than in >1 month-12 months (n=45) (mean 
(95% CI); 42.1 nmol/l (30.5, 53.7) versus 26.5 nmol/l (19.3, 
33.8), p=0.018). Similarly, the contribution of 3-epi-25-OH-D3 
was higher in younger infants (39.8 % (31.4, 48.3) versus 25.3% 
(20.5, 31.0), p=0.002). Using total 25-OH-D3 levels as the refe-
rence to assess vitamin D deficiency (< 50 nmol), 71% (15/21) 
of infants were (mis)classified as vitamin D deficient based on 
25-OH-D3 levels, reaching 85% (11/13) in those <1 month.

Conclusions: Although the physiological role of the C3-
epimer remains unclear, 3-epi-25-OH-D3 should be deter-
mined for the accurate assessment of the vitamin D status in 
infants. Assessment of vitamin D status based on 25(OH)D3 
levels may lead to misclassification compromising clinical de-
cisions. 

Key words: 25-hydroxyvitamin D3; 3-epi-25-hydroxyvita-
min D3; Vitamin D deficiency.
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CORRECTION OF PLASMA FERRITIN CONCENTRA-
TIONS FOR SUB-CLINICAL INFLAMMATION IN A 
MALARIA-ENDEMIC AREA OF COTE D’IVOIRE
C. Northrop-Clewes1, F. Rohner1,2, G. Raso3,4, O. Aké5, A. 
Tschannen3, N. Mascie-Taylor6 

1GAIN - Global Alliance for Improved Nutrition, 
Geneva, Switzerland 
2GroundWork LLC, Crans-près-Céligny, Switzerland 
3Centre Suisse des Recherches Scientifiques en Côte 
d’Ivoire, Abidjan, Côte d’Ivoire 
4Swiss Tropical and Public Health Institute, Basel, 
Switzerland 
5Institut National de Santé Publique, Abidjan, Côte 
d’Ivoire 
6Department of Biological Anthropology, University 
of Cambridge, Cambridge, United Kingdom

Background and objectives: Many plasma biomarkers are 
influenced by inflammation resulting in either a depression or 
increase in their concentration. When the nutritional biomar-
ker is increased, such as ferritin concentrations, inflammation 
will result in an underestimation of iron deficiency. It is there-
fore important to measure biomarkers of inflammation as well 
as of nutrition in surveys of nutritional status in apparently-
healthy people. Objective: To correct plasma ferritin concen-
trations for inflammation in a malaria-endemic area. 

Methods: Pre-school children (Pre-SAC) were recruited as 
part of a cross-sectional survey in a rural and urban area of 
Côte d’Ivoire. Plasma ferritin, C-reactive protein (CRP) and 
α-1-acid glycoprotein (AGP) were analyzed by ELISA. Ferritin 
concentrations were adjusted for inflammation using the meta-
analysis of Thurnham et al (AJCN 2010,92:546). Microscope 
slides were examined for Plasmodium parasites. 

Results: Overall, 49.8% and 39.2% of Pre-SAC had elevated 
AGP and CRP concentrations, respectively, with differences by 
residency; elevated AGP and CRP concentrations were 2.5 ti-
mes and 2.8 times more prevalent in rural children (p<0.001). 
Plasmodium parasites were found in 45.8% of rural and 7.5% 
urban Pre-SAC (p <0.001). Adjusted geometric mean ferritin 
concentrations were significantly higher in the rural area (45.2 
µg/L compared with 29.3 µg/L in the urban area; p<0.001). 
Plasmodium parasites increased mean ferritin concentrations 
62.9 µg/L compared with 42.5 µg/L in non-infected Pre-SAC 
(p<0.001), and after correction for age, sex and residency there 
was still a residual difference in ferritin concentrations between 
those with and those without parasites (+12 µg/L; p<00001). 

Conclusions: Concentrations of ferritin, after adjustment 
for inflammation, showed residual differences of +12µg/L in 
those with Plasmodium parasites, compared to those without, 
indicating that the meta-analysis correction for inflammation 
may not completely adjust concentrations when Plasmodium 
parasites are present. 

Key words: malaria, ferritin, AGP, CRP, Pre-SAC. 
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COMPLEMENTARY FEEDING PRACTICES AND AC-
CEPTABILITY OF LIPID BASED NUTRIENT SUPPLE-
MENTS AMONG INFANTS IN RURAL WESTERN 
KENYA
C. Stewart1, V. Owino2, S. Oiye3, R. Cheyde3, A. Williams1, 
H. Dentz4, C. Null4, K. Dewey1 
1Program in International and Community Nutri-
tion, University of California, Davis, CA, USA 
2Winfoods Project Kenya, University of Nairobi 
Institute for Tropical & Infectious Diseases, Nairobi, 
Kenya 
3Innovations for Poverty Action, Busia, Kenya 
4Hubert Department of Global Health, Emory Ro-
llins School of Public Health, Atlanta, GA, USA

Background and objectives: Micronutrient-rich comple-
mentary foods are essential to meet infant nutrient require-
ments and improve growth. 

Methods: Within the context of a pilot randomized trial of 
water, sanitation, hygiene and nutrition interventions, we eva-
luated the feasibility and acceptability of lipid-based nutrient 
supplements (LNS) for young children during a two-month 
in-home trial. In October 2011, we used a standardized 24 
hr recall to estimate frequency of consumption of target food 
groups and generate an indicator of dietary diversity. Among a 
50% subsample, we obtained a second infant 24 hr recall and a 
single infant and mother 7-day food frequency questionnaire 
(FFQ) in July 2012. In addition, we assessed LNS acceptability, 
usage and sharing. For this analysis, infants aged 6-24 months 
at baseline were included (n=269). 

Results: Consumption of LNS on 6-7 days out of the prior 
week was reported by 73% of children and 89% of caregivers 
ranked the acceptability of LNS as 5 out of 5 (“Like it a lot”). 
Eleven percent of households reported sharing the LNS with 
other children. Children consumed a mean of 3.3 (SD±1.1) 
food groups and 40.3% consumed ≥4 food groups on the pre-
vious day. Animal source foods were consumed by 81% of in-
fants, driven primarily by consumption of milk tea. We found 
an average increase of 1.0 (1.3) food groups during the study 
and a weak but significant correlation (r=0.17, p=0.04) bet-
ween number of food groups consumed. Data from infant and 
maternal 7-day FFQs suggested lower dietary diversity among 
mothers compared to infants. 

Conclusions: LNS has the potential to be highly acceptable 
in this region and should be incorporated into a broader beha-
vior change package to improve complementary feeding prac-
tices. Acknowledgements: Supported by a grant to UC Berkeley 
from the Bill & Melinda Gates Foundation. 

Key words: dietary diversity, complementary feeding, Ken-
ya. Abstract category: Nutrition in infancy and childhood
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DEFICIENCY OF SELENIUM IN CRITICAL CARE PA-
TIENTS WITH SIRS
J. Molina-López1, M. Navarro1, D. Florea1, L. Sáez1, A. 
Pérez de la Cruz2, B. Quintero3, C. Cabeza3, M. Rodrí-
guez Elvira2 
1Department of Physiology, Institute of Nutrition 
and Food Technology, University of Granada, Gra-
nada, Spain 
2Units of Nutrition and Intensive Care, Hospital 
Virgen de las Nieves, Granada, Spain 
3Department of Chimica Physica, University of Gra-
nada, Granada, Spain

Background and objectives: Deficient status in selenium, 
a cofactor of the antioxidant enzyme glutathione peroxidase 
(GPx), together with hypercatabolic state, can affect the clinical 
course during the patient’s stay in the intensive care unit (ICU). 
The resulting increase in oxidative stress has been recognized 
as a central mechanism in the pathophysiology of critical ill-
nesses, particularly the appearance of multiorganic failure. 

Methods: 65 critically ill patients in Granada province 
(southern Spain) who fulfilled the inclusion criteria: SIRS, 
APACHE score >15. Plasma selenium was measured with in-
ductively coupled plasma mass spectrometry (ICP-MS). GPx 
activity was measured by reduction of organic peroxides by c-
GPx, and selenoprotein-P was measured by immunoassay. 

Results: On admission to the ICU, GPx was below reference 
(<5.6 U/mL) in 86.5% of the patients, decreased significantly to 
60% (p<0.05) at day 7. Normal levels were not seen in any of the 
patient (>24 U/mL). At admission, 67.7% of the patients were 
selenium deficient, increasing significantly to 100% (p<0.05) at 
7 day. Below-normal values of SEPP1 (<3.43 µg/L) were found 
in 77.3% of the patients on the day of admission, increasing to 
100% at the end. 

Conclusions: During their ICU stay, antioxidant GPx en-
zyme activity increased and plasma selenium decreased in 
patients studied. Selenium deficiency could lead to increased 
oxidative stress and increased demands on endogenous antio-
xidans, that could exhaust the available plasma stores of sele-
nium. In patients admitted to the ICU, selenium intake should 
be monitored in order to ensure optimum antioxidant respon-
se and palliate the adverse effects of this nutritional deficiency. 

Key words: Critical Care Patients, Selenium, Glutathione 
Peroxidase, SIRS, Nutrition 
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IMPACT OF SPIRULINA ON THE EVOLUTION OF 
THE ANTHROPOMETRIC, BIOCHEMICAL AND 
HAEMATOLOGICAL PARAMETERS OF HIV-INFEC-
TED ADULTS IN OUAGADOUGOU, BURKINA FASO
F. Bationo1, G. Ouédraogo1, S. Kouanda1, B. Sondo1 
1Research Institute of Health Sciences, Ouagadou-
gou, Burkina Faso

Background and objectives: Malnutrition is one of the 
characteristics of patients infected by the human immunode-
ficiency virus. It is accompanied by a weight loss and a degra-
dation of the overall condition associated with proteins and 
micronutrients deficiencies. Spirulina is an edible microalga, 
naturally rich in proteins, in vitamins, essential fatty acids, car-
bohydrates and other trace elements. The objective of the study 
is to assess the impact of a supplementation with Spirulina on 
the evolution of the anthropometric, biochemical and haema-
tological parameters of HIV-infected adults in Ouagadougou. 

Methods: it is about a quasi-experimental pilot study with 
two arms on adults infected with HIV-1 in Ouagadougou. In 
addition to antiretroviral treatment a group of 50 patients was 
supplemented with 10 grams of Spirulina per day. The control 
group of 50 patients received only an ARV treatment. 

Results: In the two arms of the study, the anthropometric 
and biological parameters increased over time. The mean va-
lues were higher for the patients on Spirulina in the 9th month 
as far as Mid-Upper Arm Circumference (MUAC) (p=0.007), 
hemoglobin (p=0.002), and creatinemia (p=0.01) are concer-
ned. A significant decline of gamma globulins was observed 
in the 6th month for the patients on Spirulina compared to 
the control patients (p=0.04). No difference in the evolution 
of ALAT and amylasemia was noticed between the 2 groups. 

Conclusions: The 10 grams of Spirulina per day used in our 
study showed a positive effect on some vital biological parame-
ters. Randomized clinical trials on large samples with longer 
follow-up are necessary to test these assumptions. 

Key words: Spirulina, HIV, anthropometric, haematologi-
cal.  
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PREVALENCE OF ANTHROPOMETRIC DEFICITS 
AND INADEQUATE PROTEIN-ENERGY INTAKE IN 
ADULTS WITH SICKLE CELL ANEMIA
M L. Portela de Santana1, A. Silva Araújo2, E. Jesus Pin-
to3, R. Passos Jesus1 
1Department of Nutritional Science, School of 
Nutrition, Federal University of Bahia, Salvador de 
Bahia, Brazil 
2Roberto Santos Hospital, Salvador de Bahia, Brazil 
3Post graduation Program of Medicine and Health, 
Federal University of Bahia, Salvador de Bahia, 
Brazil 
4Department of Nutritional Science, School of 
Nutrition, Federal University of Bahia, Salvador de 
Bahia, Brazil

Background and objectives: Individuals with sickle cell 
anaemia have several clinical conditions that associated to fre-
quents hospitalizations, as well as to precarious economic con-
ditions, can negatively impact in the food intake, predisposing 
them to increased malnutrition risk. The objective was to eva-
luate the prevalence of anthropometric deficit and inadequate 
energy-protein intake. 

Methods: It is an unpaired comparative study, including sic-
kle cells anaemia adults and those without hemoglobinopathy, 
of both sexes. We used the Body Mass Index (BMI) to evaluate 
the anthropometric status and the body composition was iden-
tified by the body fat percentage (BF%) and by the corrected 
arm muscle area (CAMA). The dietary intake was measured by 
two 24-hour recall. To analyse the inadequate protein-energy 
intake risk it was used the approach proposed by the Institute 
of Medicine of the United States. Proportions were compared 
using the chi-square test or Fisher test. The associations were 
evaluated by odds ratio, and to compare the means it was used 
the Student t-test. A p-value less than 5% was considered sta-
tistically significant. 

Results: We evaluated 60 individuals, 33 with sickle cells 
anaemia and 27 without hemoglobinopathy. Individuals with 
sickle cell anaemia had significantly higher underweight pre-
valence according to BMI (30,3% vs 7,4%; p=0,049; OR = 5,4), 
malnutrition by CAMA (78,8% vs 25,9%; p<0,001; OR= 10,6), 
lower %BF (39,4% vs 11,1%; p=0,019; OR=5,2). Both groups 
showed high inadequate energy prevalence, however protein 
inadequacy values were expressively lower. 

Conclusions: The sickle cell anaemia adults showed higher 
anthropometric deficits when compared to patients without 
sickle cell disease. We observed high prevalence of inadequate 
protein and energy intakes that negatively affected the popu-
lation studied anthropometric status, especially in individuals 
with sickle cell anaemia. 

Key words: sickle cell anaemia, adults, anthropometric sta-
tus, energy-protein intake. 
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FACTORS ASSOCIATED WITH WHEEZING AND 
ASTHMA IN ADOLESCENTS
F J. Benedetti1,2, F J. Benedetti1,2, G B. Fischer1,2, V L. 
Bosa1,2 
1Centro Universitário Franciscano – Unifra, Brazil 
2Universidade Federal do Rio Grande do Sul- 
UFRGS, Brazil

Background and objectives: Obesity and physical activity 
are interrelated lifestyle factors that may be relevant to the pre-
valence of asthma. Objective: Investigate the association bet-
ween anthropometric and physical activity in the presence of 
wheezing and asthma in adolescents. 

Methods: This cross-sectional study. The study consisted of 
adolescents aged 10-18 and enrolled in public schools in the 
city of Santa Maria/RS/Brazil. Symptoms of asthma were based 
on the ISAAC, 1998. The International Physical Activity Ques-
tionnaire (IPAQ) was used. High BMI indicates children with 
BMI 85th percentile (WHO, 1997). The waist circumference 
(WC) cutoff point was the 80th percentile (Taylor et al., 2000). 
The significance level adopted was 5%, and the analyses were 
carried out with the SPSS 11.5. The research was approved by 
the ethics in research committee. 

Results: Have been assessed 867 adolescents with a mean 
age of 15.53±1.27 years, and 365(42.1%) were male. According 
to the ISAAC, respectively 182(20.9%) and 152(17.5%) ado-
lescents reported having had wheezing and asthma. Of these 
62(34.1%), 57(37%) were male and 120(65.9%), 95(62.5%) 
females (p= 0.017) (p= 0.221). 107(58.8%), 90(59.2%) watch 
<4 hours of television/day and 75(41.2%), 62(40.8%) >4 hours 
(p= 0.848) (p= 0.242). 86(47.5%), 63(41.4%) play video games 
<4 hour and 95(52.5%), 65(40.8%) >4 hours (p= 0.177) (p= 
0.002). 131(72%), 104(68.4%) perform light physical activity, 
40(22%), 34(22.4%), moderate and 11(6%), 14(9.2%) inten-
sive (p= 0.064) (p= 0.958). Regarding BMI 128(72.3%) and 
102(68%) not overweight and 49(27.7) 48(32%) overweight 
(p= 0.157) (p=0.399) for WC was observed that 150(84.7%), 
122(81.3%) were excess and 27(15.3%), 28(18.7%) with excess 
adiposity abdominal (p= 0.181) (p= 0.399). 

Conclusions: The wheezing was more prevalent in girls, 
who reported asthma more than 4 hours of play game. 
Although no statistical difference was observed that most prac-
tical light physical activity and a high percentage of students 
are overweight. 

Key words: asthma, obesity, physical activity. 
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CHARACTERISTIC PROPERTIES OF JAPANESE FU-
CHA DISHES: NUTRITION, TEXTURE, AND PREFE-
RENCE
A. Koide1, T. Yamauchi1, K. Matsumoto2, K. Mamiya1, A. 
Yamamoto3, M. Moriyama4 
1Faculty of Human Life and Environmental Sciences, 
Nagoya Women’s University, Nagoya City, Japan 
2Department of Applied Life Studies, College of 
Nagoya Women’s University, Nagoya City, Japan 
3Aichi Gakusen College , Okazaki City, Japan 
4Department of Home Economics, Aichi Gakusen 
University, Okazaki City , Japan

Background and objectives: Fucha-cooking, a style of Ja-
panese monastic (vegetarian) cuisine, includes a method of 
cooking in which vegetable dishes are prepared in a manner 
to simulate fish and meat dishes. In this study, we prepared 
a vegetarian fucha (Fuc) version of broiled eel fillet (E) and 
chicken meatballs (C) and compared them with the original 
non-vegetarian (Con) dishes in terms of nutrition, texture, and 
preference. 

Methods: The major ingredients of Fuc-E and Fuc-C were 
tofu and boiled bamboo shoots, respectively. Nutritional values 
were calculated using Japanese food composition table. Color 
parameters (L*, a*, and b* values) were measured by a colori-
meter. Hardness and texture were determined by a creep me-
ter-food texture measurement system. Sensory evaluation was 
performed by a panel of 15 individuals (age, 41.5±14.1 years) 
regarding five parameters using a scoring method. Data were 
analyzed by t-tests (p<0.05). 

Results: Compared with the Con dishes, the Fuc dishes 
contained less energy and fat, more folic acid, and no choleste-
rol, along with a 1.6-fold higher level of polyunsaturated fatty 
acids (in Fuc-E), and 2.1- and 7.2-fold higher levels of calcium 
and vitamin E, respectively (in Fuc-C). Fuc-E had higher light-
ness and yellowness values, and Fuc-C showed higher values 
for redness and yellowness than the controls. For hardness and 
texture, Fuc-E was significantly (p<0.05) harder than Con-E, 
showing higher values for cohesiveness and gum load, while 
Fuc-C exhibited no significant difference in hardness but was 
more tender and cohesive than Con-C. Sensory evaluation 
showed no marked differences between the Fuc and Con dis-
hes. 

Conclusions: Due to their major ingredients, the Fuc dis-
hes had different physical properties to the Con dishes, but 
both groups received similar scores on sensory taste evalua-
tion. Given their nutritional values, Fuc dishes may serve as a 
potential anti-arteriosclerotic diet. 

Key words: Fucha-cooking, nutrition, physicality, preference 
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RICH IN AGROBIODIVERSITY BUT POOR IN NU-
TRITION: FOOD SECURITY IN COMMUNITIES OF 
CHOPCCA, HUANCAVELICA, PERU
M. Scurrah1, H. Creed-Kanashiro2, S. de Haan1,3, E. Oli-
vera1, R. Canto1, M. Carrasco2, E. Veres4, C. Barahona5 
1Grupo Yanapai, Huancavelica, Peru 
2Instituto de Investigación Nutricional, Lima, Peru 
3International Potato Center, Lima, Peru 
4Universidad Politécnica de valencia, Valencia, 
Spain 
5Statistical Service Centre, University of Reading, 
Reading, UK

Background and objectives: The high Andean communi-
ties of Chopcca are rich in agrobiodiversity, cultivating 98 va-
rieties of potato and several other Andean crops (broad beans, 
ulluco, lupin), yet have some of the highest rates of stunting in 
Peru (40 – 55%). This study explored the relationship between 
agrobiodiversity, household food insecurity (HFIAS) and nu-
trition. 

Methods: 182 families with children 6 – 42 months of age 
in 4 communities were surveyed for food production, diversi-
ty, income sources and HFIAS. Dietary intake of children was 
evaluated by 24-hour recall on 2 non-consecutive days at times 
of potato production abundance (July 2010) and scarcity (Fe-
bruary 2011). Nutritional status as recorded by the local health 
facilities was used. 

Results: 42% of children were stunted. A weak correlation 
was found between better height for age and number of spe-
cies cultivated (Pearson correlation 0.182, p=0.024) but there 
was no correlation with other indicators of diversity or HFIAS. 
Dietary intakes showed infrequent consumption of animal 
source foods (ASF); farm produced meat, eggs and meat were 
mostly sold. A high proportion of children 6 – 24 months did 
not meet 80% of daily recommended intakes for iron (77%), 
zinc (81%), calcium (75%) or folate (61%). There were higher 
intakes of some nutrients during the period of scarcity due to 
greater consumption of ASF and in children who consumed 
the multi-micronutrient fortified infant food or sprinkles dis-
tributed through social programmes. 

Conclusions: Agrobiodiversity, which is maintained on 
small, fragmented landholdings, was not associated with food 
security and did not protect against low dietary intakes of es-
sential micronutrients. Intake of ASF, a good source of bioavai-
lable micro-nutrients, was a main determinant of dietary qua-
lity. Adding small animal husbandry is considered as an option 
to improve diets and prevent stunting. 

Key words: Agrobiodiversity, dietary diversity, food security. 
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THE EFFECTS OF MATERNAL ARGININE SUPPLE-
MENTATION DURING LACTATION ON VISCERAL 
OBESITY AND INSULIN SENSITIVITY OF OFFS-
PRING
A. Koyama1, L. Otani1, T. Mori2, K. Saito1, S I. Takahashi2, 
H. Kato1 
1Food for Life, Organization for Interdisciplinary 
Research Projects, The University of Tokyo, Tokyo, 
Japan 
2Department of Animal Sciences, Graduate School 
of Agriculture and Life Sciences, The University of 
Tokyo, Tokyo, Japan

Background and objectives: Overnutrition during lacta-
tion is known to cause obesity in later life, and also, it is re-
ported that arginine-supplemented pigs accumulated lipid 
into muscles. These facts suggest that early life nutrition might 
affect obesity in later life, and arginine, whose functions are re-
lated to growth, may have an important role in early life. We 
previously found that pups, whose dams were arginine-supple-
mented during lactation, were often obese when fed a high-fat 
diet in later life. 

Methods: To investigate the mechanism of visceral fat ac-
cumulation, we performed DNA microarray analysis on me-
senteric fat. Lactating Wistar rat dams were divided into 2 
groups (CN and ARG) and fed a normal diet or an arginine-
supplemented diet (2%). After weaning, the pups were further 
divided into 2 groups (CN and HF) and fed either a normal diet 
or a high-fat diet. The four groups are designated as CN-CN, 
CN-HF, ARG-CN, and ARG-HF. Oral glucose tolerance test 
was performed at during the 11th week. Total RNA was extrac-
ted from mesenteric fat of 12-week-old offspring and applied to 
DNA microarray GeneChip Rat Genome 230 2.0 Array (Affy-
metrix). 

Results: ARG-CN and ARG-HF exhibited elevated insulin 
secretion after glucose loading, significant increases in body 
weight and visceral fat were observed only in ARG-HF. Inge-
nuity Pathway Analysis 7.5 of DNA microarray data suggested 
that genes related to inflammatory response in mesenteric fat 
underwent the most remarkable change in ARG-CN and ARG-
HF. Representative changes were confirmed with qPCR. 

Conclusions: It is suggested that maternal excessive argini-
ne intake during lactation affected gene expression program-
ming and led the fat cells of offspring to increase expression of 
inflammation-related genes, whose consequence became appa-
rent during consumption of a high-fat diet. 

Key words: arginine supplementation, visceral fat accumu-
lation, lactation, insulin resistance
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CALCULATING CHILD AGE WITHOUT BIRTH RE-
CORDS: A NEW METHOD FOR ESTIMATING DATE 
OF BIRTH
A. Kader1, G. Das1, J. Waid1 
1Helen Keller International, Bangladesh

Background and objectives: An accurate birthdate is vital 
for assessing child nutritional status and adequate feeding prac-
tices. Caregivers in communities without an effective system 
of birth registration often cannot recall their child’s birthda-
te, especially if they are illiterate. When the Food Security and 
Nutrition Surveillance Project was begun, no comprehensive 
method of estimating date of birth without birth records was 
indentified so the project set out to devise an accurate method. 

Methods: To devise a new method of estimating child bir-
thdates, the project organized a workshop with 130 experien-
ced Bangladeshi surveyors and field tested multiple methods. 
Results: All surveyors are equipped with a daily calendar pros-
pective for survey period and retrospective for the five prece-
ding years. This daily calendar contains the three date systems 
used in Bangladesh - Bengali, English, and Arabic – as well as 
important and memorable events such as natural disasters and 
religious festivals. The enumerators are trained to ascertain the 
child’s date of birth through four questions and to guide res-
pondents if they have difficulty answering: On what day of the 
week was the child born? In what month was the child born? 
What was the birthweek’s relative position in the month? How 
old is the child (in running years)? The resulting birthdate is 
probed through reference to events in the calendar and other 
factors, such as the age of other children, the mother’s birth 
spacing, etc. The birthdates are also used to calculate child age 
in the field to ensure that the age matches with caregiver’s per-
ceptions. This method has been used in multiple surveys in 
Bangladesh since 2009. 

Conclusions: Based on the success of this model in Bangla-
desh, field tests should be undertaken in other countries which 
have low coverage birth registration systems coupled with high 
illiteracy. 

Key words: Anthropometry, date-of-birth, household-sur-
vey 
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DIETARY IRON INTAKE AND TYPES 2 DIABETES
J C. Fernández-Cao1, V. Arija1,2,3,4, N. Aranda1,4, M. Bu-
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sitat Rovira i Virgili, Spain 
5Unitat de Nutrició Humana, Universitat Rovira i 
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Health, University of Navarra, Navarra, Spain

Background and objectives: In recent years the prevalence 
of type 2 diabetes mellitus (T2DM) has increased worldwide. 
Diet is one of the components of lifestyle that has most been 
studied in the prevention of T2DM. Prospective studies have 
observed associations between the intake of red meat and pro-
cessed meats and T2DM. This food group is a source of iron, 
especially of heme iron. The objective was to evaluate the link 
between iron intake and the incidence of T2DM in a Medite-
rranean population at high cardiovascular risk. 

Methods: We conducted a prospective analysis of the 
PREDIMED cohort. We followed 1073 non-diabetic subjects 
(42.87% men) aged between 55 and 80 years at high cardiovas-
cular risk, from the Reus and Pamplona centres. Diet was as-
sessed at the study baseline using a validated, semi-quantitative 
food frequency questionnaire. 

Results: During 8 years of follow-up, we ascertained 131 
new cases of T2DM. At baseline, incident T2DM subjects con-
sumed less coffee (P=0.001), and more heme iron (P=0.036) 
than non-incident. Intake of heme iron showed a positive asso-
ciation with T2DM incidence using Cox proportional hazards 
models after adjusting for dietary, anthropometric, socio-de-
mographic and lifestyle variables. The Hazard Ratio was 1.299 
(95% confidence interval, 1.016 to 1.660). In addition, we found 
no association between non-heme iron and the risk of T2DM. 

Conclusions: Greater dietary heme iron, but not non-heme 
iron, is associated with an increased risk of T2DM in a Medite-
rranean population at high cardiovascular risk. 

Key words: Heme iron, nonheme iron, iron, Type 2 diabe-
tes mellitus, PREDIMED study.
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METHOD TO ASSESS FAT QUALITY
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monte2, M. Garaulet1, C S. Fox3 
1Department of Physiology, University of Murcia, 
Murcia, Spain 
2Service Research Support of University of Murcia, 
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Background and objectives: Recently, it has been proposed 
that the measurement of the fat density in absolute Hounsfield 
units (HU) directly on Computed-Tomography (CT) images 
may be used as a proxy to assess fat quality. However, this 
methodology has not been validated with histologic data. The 
aim of the current work was to demonstrate the validity of HU 
measurements for the assessment of fat quality in CT scans in 
76 obese patients (50 women and 26 men) who had undergone 
abdominal surgery. 

Methods: We assessed HU variability on CT images in 
comparison with Adipose Tissue (AT) characteristics inclu-
ding fat-cell-data (diameter, weight, area). CTs were digitalized 
using scanning densitometry. Absolute HU values within the 
range of -45 to -195 of pixels were measured in 8 regions of in-
terest (~1 cm2 each, 2 front superficial, 2 visceral, 2 back deep, 
2 back superficial) to study fat density variability. 

Results: Fat quality as assessed by HU variability was signi-
ficantly correlated to fat-cell-characteristics. In particular, HUs 
values in visceral fat were inversely related to fat-cell-data of 
visceral AT samples (r=-0.23; P=0.050). Moreover we found a 
negative association between HUs values in back deep region 
and adipocyte size data (r=-0.28; P=0.02) and its variability 
(r=-0.29; P=0.01) in epiplon fat samples. Overall, worse fat 
quality as assessed by lower HU values was associated with an 
increased adipocyte size. Similar associations were found with 
adipocyte size variability: lower HU was associated with in-
creased variability and as a consequence with a less organized 
(more chaotic) AT. 

Conclusions: The measurement of fat density in absolute 
Hounsfield units on computed tomography images is associa-
ted with fat-cell-characteristics and may be used as a proxy for 
fat quality. 

Key words: Computed-tomography, visceral-fat, adipose-
tissue. 
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HIGH EFFICIENT ANALYSIS FOR LONG FREE FATTY 
ACID PROFILE BY ULTRAHIGH-PERFORMANCE 
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Takino1, Y I. Kim1, T. Goto1,3, N Takahashi1,3, Y. Iijima2, K. 
Aoki2, D. Shibata2, T. Kawada1,3 
1Laboratory of Molecular Functions of Food, Divi-
sion of Food Science and Biotechnology, Graduate 
School of Agriculture, Kyoto University, Uji, Japan 
2Kazusa DNA Research Institutes, Kisarazu, Japan 
3Research Unit for Physiological Chemistry, Kyoto 
University, Kyoto, Japan

Background and objectives: Free fatty acids (FFAs) have 
various physiological functions which depend on FFA structu-
re. The change in FFA profile has been observed with numerous 
disorders such as obesity. Peroxisome proliferator-activated re-
ceptor α (PPARα), a ligand-dependent transcription factor, re-
gulates lipid metabolism. Activation of PPARα is estimated to 
affect FFA profile. FFAs are frequently analyzed by gas chroma-
tography mass spectrometry. However, fatty acid derivatization 
is necessary, which spends much time for sample preparation. 
The aims of this study are (a) the establishment of a high effi-
cient analysis for FFA profile by liquid chromatography-mass 
spectrometry and (b) the application of this method to the 
analysis of the alteration of the FFA profile in mouse plasma 
and liver treated with bezafibrate, a PPARá agonist. 

Methods: Male KK-Ay mice were fed a high fat diet or 
supplemented with 0.2% (w/w) bezafibrate for 4 weeks. Sample 
preparation of mouse plasma and liver was deprotenation in 
organic solvent solution. The quantification of FFAs is achieved 
using ultrahigh-performance liquid chromatography coupled 
with time-of-flight mass spectrometry optimized the separa-
tion and ionization parameters. 

Results: Here, we report a new non-derivatization method 
(analysis time: 15 min/sample) for the analysis of individual 
FFAs including myristic acid, palmitic acid, palmitoleic acid, 
stearic acid, oleic acid, linoleic acid, linolenic acid, arachidonic 
acid, eicosapentaenoic acid and docosahexaenoic acid. A high-
sensitivity assay enables the quantification of FFAs using trace 
amounts of samples (plasma: 2 ìL, liver: 10 mg). We applied 
this method to the analysis of the FFA profile in mouse plasma 
and liver treated with bezafibrate and demonstrated a change 
in the profile of FFAs, particularly palmitoleic acid and oleic 
acid, with bezafibrate treatment. 

Conclusions: It is suggested that the concentrations of pal-
mitoleic acid and oleic acid in mouse plasma are markers of 
PPARα activation. 

Key words: free fatty acid (FFA) profile, lipid metabo-
lism, peroxisome proliferator-activated receptor α (PPARα) 
ultrahigh-performance liquid chromatography (UPLC), time-
of-flight mass spectrometry (TOFMS) 
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PLACEBO-CONTROLLED STUDY
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B. Olmedilla-Alonso2, F J. Sánchez-Muniz1 
1Departamento de Nutrición y Bromatología I (Nu-
trición), Facultad de Farmacia, Universidad Complu-
tense, Madrid, Spain 
2Instituto de Ciencia y Tecnología de los Alimentos 
y Nutrición (ICTAN), CSIC, Madrid, Spain

Background and objectives: Meat products are an impor-
tant group of nutritionally dense foods of many consumers 
around the world. Reformulation of meat products is one of 
the strategies used in order to develop meat-based functional 
foods. Waist perimeter (WP) is considered an important mar-
ker for abdominal obesity diagnosis. Aim: To study the effect 
of modified frankfurters and pâtés: a) reduced-fat products 
(RF) (15.3%, 15.2% fat, respectively); b) n-3-enriched reduced-
fat products (n-3 RF) (15.1%, 15.5% fat, respectively) and c) 
normal-fat products (NF) (18%, 30.8% fat, respectively) on 
glucose, insulin, different HOMAs and QUICKI of volunteers 
at high CVD risk classified according to low-normal and in-
creased WP. 

Methods: Twenty-two volunteers were enrolled in a se-
quential study of 3 consecutive 4-wk periods separated by 4-wk 
washout periods. Cutoff points for WP: 102 and 90 cm for men 
and women respectively. 

Results: Glycemia, insulinemia, HOMA-IR, HOMA-S, 
HOMA-D, HOMA B and QUICKI were non-significantly 
affected in any of the considered periods. Changes in insulin, 
HOMA-S and QUICKI in the RF period tended to be different 
(P<0.07) in volunteer with low and high WP. With respect to 
the low WP population, in the RF period HOMA-S (P<0.09) 
and QUICKI (P<0.05) increased; in the n-3 RF period, the in-
sulin and HOMA-IR tended to decrease (P<0.08) while QUIC-
KI and HOMA-B to increase (P<0.09); not significant change 
or tendency (P<0.1) was observed for any parameter during 
the NF period. The RF and the n-3 RF periods did not induce 
any significant change or tendency, while the NF decreased the 
glucose/insulin ratio in high WP volunteers. 

Conclusions: The low WP population appears as the target 
population because consumption of RF or n-3 RF-meat pro-
ducts slightly improved some glucose homeostasis markers. 

Key words: reduced-fat, omega-3 enriched-meat, Frankfur-
ters, pâtés, glucose, insulin, HOMA, QUICKI. 
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RURAL-URBAN DIFFERENTIALS IN LIFESTYLE 
AND FOOD SECURITY OF OLDER PERSONS IN 
IBADAN, NIGERIA
O. Ariyo1, I O. Akinyele1, O O. Keshinro2 
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Background and objectives: Healthy lifestyle and good nu-
trition are essential to promote active ageing. Knowledge of ru-
ral/urban differentials in lifestyle and food security is essential 
to design locality-driven programmes. 

Methods: This study assessed rural/urban differences in li-
festyle and food security of older people in Ibadan, Nigeria. 
This comparative cross-sectional survey involved 168 and 178 
respondents from two urban and two rural Local Government 
Areas (LGAs) of Ibadan. A three-stage sampling technique was 
used to select LGAs, wards/communities and respondents res-
pectively. A semi-structured questionnaire was used to collect 
information on socio-demographic and lifestyle profile of the 
respondents. Socio-Economic Status (SES) was categorised as 
low (6-13), moderate (14-21) and high (22-29) and lifestyle was 
assessed using levels of smoking, alcohol intake and physical 
activity. Food security was determined using household coping 
strategies. Data were analysed using descriptive statistics and 
logistic regression at 5% level of significance. 

Results: Mean age was 68.9±4.7 and 69.7±4.4 years in ur-
ban and rural areas respectively. Respondents in low SES were 
more (6.7%) in rural than urban areas (2.4%) (p<0.05). Pre-
valences of heavy alcohol intake (16.1%, 16.9%) and irregular 
physical activity (1.8%, 9.6%) were lower in urban than rural 
areas. Current smokers were thrice higher (13.5%) in rural 
than urban areas (4.8%). Food insecurity with hunger was ni-
ne-times higher in rural (16.9%) than urban areas (1.8%) while 
food insecurity without hunger was 17.4% and 7.1% in rural 
and urban areas respectively. Smoking and alcohol intake had 
no significant relationship with food security in both areas. The 
likelihood of being food insecured reduced in urban than rural 
when respondent had at least moderate-SES (OR: 0.15 versus 
0.10) or married (OR: 0.6 versus 3.5) among other results. 

Conclusions: Poor lifestyle and food insecurity were higher 
in rural than urban areas. Intervention programmes should di-
rect attention to older persons in rural areas. 

Key words: food security, survey

PO409
EFFECTS OF PRENATAL DHA SUPPLEMENTATION 
ON ATTENTION AND BEHAVIOR OF OFFSPRING 
AT AGE 5 Y: RANDOMIZED CONTROLLED TRIAL IN 
MEXICO
U. Ramakrishnan1, L. Schnaas2, A. DiGirolamo1,3, A D. 
Quezada2, W. Hao1, B. Pallo1, L. Neufeld2,4, J. Rivera2, A 
D. Stein1, R. Martorell1 
1Hubert Department of Global Health, Rollins 
School of Public Health, Emory University, Atlanta, 
USA 
2Instituto Nacional de Salud Publica, Cuernavaca, 
Mexico 
3CARE, Atlanta, USA 
4Micronutrient Initiative, Ottawa, Canada

Background and objectives: Docosahexanoic acid (DHA) 
is an important constituent of the brain that accretes during 
the first 1000 days of life. Evidence from well-designed inter-
vention trials of long-term benefits of increasing DHA intakes 
during pregnancy is sparse. We have completed the age 5 y fo-
llow-up of offspring of women who participated in POSGRAD, 
a double-blind randomized controlled trial of prenatal DHA 
supplementation in Cuernavaca, Mexico. 

Methods: Pregnant women received 400 mg/d of DHA or 
a placebo from 18-22 weeks of pregnancy until delivery. We 
assessed attention and behavior in 795 offspring at age 5 y (82% 
of 973 live births) using the computer-based Conners’ Kiddie 
Continuous Performance Test (K-CPT), and the Spanish ver-
sion of the Behavior Assessment System for Children (BASC-
PRS) administered to the primary caregiver. We compared the 
groups on standardized T scores (% omissions, % commis-
sions, HIT Reaction Times) and inattention, impulsivity and 
sustained attention measures for the K-CPT, and standardized 
summary scores for scales of hyperactivity, aggression, anxiety, 
depression, attention problems, executive functioning and so-
cial skills (BASC-PRS). 

Results: Attrition did not differ by treatment group. The 
groups were balanced for maternal and infant characteristics. 
In intent to treat analysis, the DHA group showed improved 
T scores compared to the placebo group for omissions (DHA: 
47.6 + 10.3; Placebo: 49.6 + 11.2; p < 0.01) and sustained atten-
tion (HIT RT Block Change: DHA: 50.2 + 12.2; Placebo: 52.0 + 
12.5; p=0.04; HIT SE Block Change: DHA: 48.2 + 10.0; Place-
bo: 49.9 + 9.4; p=0.01). There were no differences significant at 
p<0.05 for the other K-CPT scores, the % clinically at risk for 
Attention Deficit Hyperactivity Disorders, or any of the scales 
based on the BASC-PRS. 

Conclusions: Exposure in utero to DHA may contribute to 
improved sustained attention in preschool children. 

Key words: DHA, prenatal, supplementation, attention, 
preschool 
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PO410
NUTRIENT ADEQUACY AND ORGANOLEPTIC 
QUALITY OF COMPLEMENTARY FOOD MIXES 
MADE FROM COMBINATIONS OF DIGITARIA EXI-
LIS, SESAMUM INDICUM AND GLYCINE MAX
V. Ibeanu1, N. Ene-Obong2, U. Onyechi1, G. Peter-Ogba1 
1Department of Home Science Nutrition & Dietetics, 
University of Nigeria, Nsukka, Nigeria 
2Department of Biochemistry, College of Medicine, 
University of Calabar, Nigeria

Background and objectives: Low-quality of traditional 
infant complementary food and inadequate feeding practices 
predispose under-five children in poor resource communities 
to under nutrition. This study evaluated the nutrient adequacy 
and organoleptic quality of complementary mixes made from 
Digitaria exilis (D), Sesamum indicum (S) and Glycine max 
(G). 

Methods: Digitaria exilis was soaked and sundried; Ses-
amum indicum roasted and Glycine max boiled, fermented 
and sundried before milling separately into flours. The flours 
were combined at different ratios on protein basis to produce 
five multi-mixes (D70S30; D70G30; D70S15G15; D70S20G10 
and D70G20S10) which were quantitatively analyzed for nu-
trients and their gruels organoleptically assessed for accepta-
bility. A commercial product was used as control. All analyses 
were done in triplicates using standard methods. ANOVA and 
Duncan’s multiple range tests were used to separate/compare 
the means. A nine-point hedonic scale was used to rate the or-
ganoleptic attributes of the mixes. 

Results: D70G30 mix had significantly (p<0.05) higher 
protein (19.26%) and folate (108.71mg) than the D70S30. The 
D70G20S10, D70S15G15 and D70S20G10 had 18.10%, 17.16% 
and 16.90% protein, respectively. The energy content of all the 
mixes was above 400kcal. The iron values ranged from 11.25mg 
in D70G30 to 13.01mg in D70S30; the calcium values ranged 
from 190.28mg in D70G30 to 198.34mg in D70S30. D70S30 
also had the highest (7.32mg) zinc value while the D70G30 had 
the least (3.24mg). The protein, iron, zinc and folate values of 
most of the mixes met 50 – 100% of the daily requirements 
for the age group. The D70G30, D70S15G15, D70S20G10 and 
D70G30 had the highest ratings in terms of colour (6.80), tex-
ture (7.90), flavor (6.50) and general acceptability (6.70), res-
pectively. 

Conclusions: The formulated mixes had attributes of ade-
quate complementary food but D70G30 had the best nutritio-
nal and general acceptability attributes. 	  

Key words: leguminous oil seeds/cereals, complementary 
food, nutrient adequacy, acceptability 

PO411
EFFECTS OF DIETARY SUPPLEMENTS; PEDIASU-
RE AND CARNITINE ON THE ANTHROPOMETRIC 
INDICES IN CHILDREN WITH ALL UNDER CHE-
MOTHERAPY, IN AFZALI POOR HOSPITAL , KER-
MAN, IRAN
A. Naderi1, A. Shahabi Nejad2, F. Doostan3 
1Assistant professor of pediatric hematology and 
oncology, Department of Pediatrics , Afzali Poor 
Hospital, Kerman University of Medical Sciences, 
Kerman, Iran 
2Pediatrician 
3Assistant professor of nutrition, Department of 
Nutrition, Health Faculty, Kerman University of 
Medical Sciences, Kerman, Iran

Background and objectives: Malnutrition is a common 
complication of cancer and cancer treatment.This occurs in 
50% of patients.Dietary supplements may have a significant 
effect on the response to treatment,survival,recurrence, morta-
lity and complications induced by chemotherapy. The effects of 
Pediasure and Carnitine intake on anthropometric indices in 
children with ALL have been investigated in this study. 

Methods: This clinical trial study was conducted in 34 
new cases of childhood ALL under chemotherapy,in Af-
zali Poor hospital.The patients were divided by randomi-
zed design into two groups;17 cases and 17 controls(mean 
age5.79±3.97and7.17±3.66 years).100-150 cc Pediasure in 
every other day for one month and 50mg/kg/day Carnitine 
were given to case group. Anthropometric indices ;Skin Fold 
Thickness(SFT),Weight,Height and Arm Circumference were 
measured at the beginning of the study and 6 months later.
Anthropometric indices were compared in these two periods.
Data were analyzed by using Paired t. test. 

Results: Mean of SFT(mm),Weight(Kg),Height and Arm 
Circumference(cm) at the beginning of the study in case group 
were 7.2±3.3,18±9.7,107.3±24.5 and 15.88±4.2 and in control 
group were 10.57±6.2,22.48±11,115.82±22.3 and 16±4 respec-
tively. After 6 months of study these indices in case group were 
7.3±0.8,18.3±2.3,108.1±5.88 and 15.98±1 and in control group 
were 10.6±1.5,22.88±2.7,116.3±5.4 and 16.2±0.97 respectively. 
No statistically significant differences were noticed between 
groups in two periods. Although ,the differences of SFT were 
not statistically significant,but this finding was clinically im-
portant (p=0.052). 

Conclusions: In spite of observed acute malnutrition in 
both groups,effects of dietary supplements on anthropometric 
indices did not show significant difference between groups.This 
may be related to many factors like the:1- case group consumed 
only 100-150 Kcal/day energy more than the control group (we 
are not allowed to be free on using dietary supplement because 
of relapse risk and other unknown adverse effects of supple-
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ments),2- the number of studied patients and 3- the duration 
of intervention.Further studies are recommended. 

Key words: Acute Lymphoblastic Leukemia, Anthropome-
tric indices, Pediasure, Carnitine 

PO412
THE GINGER AS A DIET INGREDIENT AGAINST 
TOXICITY INDUCED BY CHROMATE
O. Aouacheri1, M. Krim1, A. Messaadia1, I. Maidi1, S. 
Saka1 
1Applied Biochemistry and Microbiology Labora-
tory, Department of Biochemistry, Faculty of Scien-
ces, Badji Mokhtar University - Annaba, Algeria

Background and objectives: The evaluation of the effect of 
ginger on the modulation of toxic effects and oxidative stress 
induced by chromate is the objective of our study. 

Methods: 50 male rats Albinos wistar were divided to five 
groups as follow: Group I (T) is served as control, received 
a mineral water by gavage (per os); group II (G) received an 
experimental diet with 2 % of ginger; group III (Cr) received 
an oral dose of potassium dichromate (15 mg/kg) and normal 
diet; group IV (CrG): received an oral dose of potassium di-
chromate (15 mg/kg) and an experimental diet containing 2 % 
ginger; and group V (Cr+G) received an oral dose of potassium 
dichromate (25 mg/kg) and an experimental diet with 2 % of 
ginger. 

Results: The results of this study indicate that the chromate 
provoked a haematoxic effect (anemia), nephrotoxic (increase 
concentrations of urea, creatinine, and uric acid), hepatotoxic 
(increase of total and direct bilirubin concentrations, ASAT, 
ALAT, LDH and PAL activities). The results showed also in-
crease concentrations of cholesterol, triglyceride and total li-
pids. In addition, chromate has a pro-oxidant effect, which was 
indicated by decrease of reduced glutathione (GSH) levels in 
different tissues. However, the administration of ginger revea-
led a reduction of the intensity of oxidative stress induced by 
the chromate resulting in the decrease of the majority of the 
previous parameters concentrations. 

Conclusions: We demonstrated that ginger has potent an-
tioxidants activity, revealed by the amelioration of chromate’s 
toxic effects. We can say that ginger has a protective effect 
towards damages induced by the chromate. 

Key words: Potassium dichromate, Oxidative stress, Toxi-
city, Ginger diet 

PO413
MATERNAL FOLIC ACID SUPPLEMENTATION IN-
DUCES DIFFERENTIAL CHANGES IN THE HEPATIC 
TRANSCRIPTOME OF YOUNG ADULT MALE PRO-
GENY
W H. Chu1, L. Harland1, P. Grant1, M. de Blasio3, W C. 
Kong1, S. Moretta1, J. Robinson1, M. Dziadek2, J. Owens1 
1School of Paediatrics and Reproductive Health, 
University of Adelaide, Australia 
2Garvan Institute, Australia 
3Department of Physiology, University of Cambrid-
ge, UK

Background and objectives: Maternal folic acid supple-
mentation is regarded as a preventative measure against neural 
tube defects in the newborn. With folic acid being a methyl 
donor, maternal supplementation of which could potentially 
impose changes to the fetal epigenome in gestation, thereby 
leading to perturbations in gene expression after birth. Me-
tabolic deregulation, as observed in non-alcoholic fatty liver 
disease (NAFLD), is often characterised by aberrant hepatic 
transcriptional profile. To assess whether this maternal dietary 
change may predispose progeny towards developing NAFLD 
in adulthood, the hepatic transcriptional profile of young adult 
male progeny was determined. 

Methods: Female Wistar rats were fed one of two diets: 
Control (n=7, 2mg folic acid/kg) or Folic Acid Supplemented 
(n=7, 6mg folic acid/kg), from two weeks before mating until 
delivery. Male offspring were weaned onto a standard diet and 
were sacrificed on postnatal day 90 with their liver collected. 
Global transcriptional profiling was performed with Affyme-
trix Rat Gene 1.0ST Array. Data was analysed on BRB-Arra-
ytools using class comparison. Molecular networks modulated 
by the differentially expressed genes were identified with Inge-
nuity Pathway Analysis. 

Results: Twenty two genes were differentially expressed in 
the liver of young adult male offspring of folic acid supplemen-
ted mothers, with 10 being upregulated and 12 being downre-
gulated. Maternal folic acid supplementation significantly upre-
gulated the hepatic expression of acyl-coA synthase member 3 
(Acsm3) in the young adult male offspring (1.76 fold; P < 0.05). 
While aldo-keto reductase family 1 member B7 (Akr1b7) ex-
pression was detected to be significantly downregulated (0.43 
fold; P < 0.05). One network with cardinal functionalities in 
lipid metabolism was found to be closely associated with the 
differentially expressed genes. 

Conclusions: Maternal folic acid supplementation may 
promote lipogenesis in the young adult male offspring through 
modifying hepatic expression of the enzymes involved. 

Key words: Folic Acid, Fetal Epigenome, Lipogenesis 



453Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

PO414
HEPATIC TRANSCRIPTIONAL CONSEQUENCES 
FOR YOUNG ADULT FEMALE PROGENY FO-
LLOWING FOLIC ACID EXPOSURE IN GESTATION
W H. Chu1, L. Harland1, P. Grant1, M. de Blasio3, W C. 
Kong1, S. Moretta1, J. Robinson1, M. Dziadek2, J. Owens1 
1School of Paediatrics and Reproductive Health, 
University of Adelaide, Australia 
2Garvan Institute, Australia 
3Department of Physiology, University of Cambrid-
ge, UK

Background and objectives: There is increasing epidemio-
logical evidence to suggest prenatal nutrition to be a major 
determinant of metabolic health in adulthood. The underlying 
molecular mechanisms remain elusive; however, epigenomic 
and transcriptomic changes have been proposed. As the es-
tablishment of epigenetic signatures first occurs in gestation, 
changes in the availability of methyl donors could modify fetal 
epigenome, in turn conferring to differences in gene expres-
sion and metabolic phenotype after birth. Folic acid, a potent 
methyl donor, is widely supplemented in pregnant women to 
prevent neural tube defects. Given the facilitating role in which 
folic acid plays in the establishment of epigenetic signatures, 
we therefore examined whether maternal folic acid supplemen-
tation may define metabolic phenotype of adult female progeny 
through hepatic transcriptomic changes. 

Methods: Female Wistar rats were fed one of two diets: 
Control (n=6, 2mg folic acid/kg) or Folic Acid Supplemented 
(n=6, 6mg folic acid/kg), from two weeks before mating until 
delivery. The liver of one young adult female offspring from 
each dam was collected. Transcriptional profiling was perfor-
med with Affymetrix Rat Gene 1.0ST Array and analysed with 
BRB-Arraytools. Upstream regulators were identified with In-
genuity Pathway Analysis. 

Results: Thirty six genes were differentially expressed in the 
liver of young adult female offspring of folic acid supplemen-
ted mothers, with 8 being upregulated and 28 being downre-
gulated. The expression of two significantly upregulated genes 
(P<0.05), Scd1 and Tsku, were identified as being transcriptio-
nally responsive to insulin. The expression of three significantly 
downregulated genes involved in cholesterol biosynthesis 
(Idi1, Msmo1, and Sqle) was found to be under the transcrip-
tional control of PPARA, a pivotal regulator in lipid oxidation. 
Consistently, lipid metabolism was identified as the most ove-
rrepresented function. 

Conclusions: Maternal folic acid supplementation may 
disrupt lipid and cholesterol homeostasis in the young adult 
female progeny through modifying hepatic transcriptomic 
landscape. 

Key words: Folate, Cholesterol Biosynthesis, Transcripto-
mics

PO415
STABLE ISOTOPE RATIOS OF CARBON AND NI-
TROGEN IN THE SCALP HAIR OF PATIENTS RECEI-
VING ENTERAL NUTRITION
T. Endo1, M. Hayasaka2, O. Kimura1, Y. Hotta3, T. Tarumi3 
1School of Pharmaceutical Sciences, Health Scien-
ces University of Hokkaido, Hokkaido, Japan 
2Sapporo Higashi-Tokusyukai Hospital, Hokkaido, 
Japan 
3Hokusei Hospital, Hokkaido, Japan

Background and objectives: We analyzed the stable isoto-
pe ratios of carbon (δ13C) and nitrogen (δ15N) in the scalp 
hair of patients receiving enteral nutrition to estimate the nu-
tritional conditions of patients, because lower δ13C and higher 
δ15N in the hair were reported in the starvation for long term 
and the anorexia. 

Methods: The δ13C and δ15N in the scalp hairs of patients 
receiving enteral feeding formula for long term and healthy 
persons were analyzed using isotope-ratio mass spectrometry 
(IRMS). 

Results: The δ13C and δ15N values (‰) in the scalp hair of 
patients (n=11) were - 20.4 ± 1.2 and 10.3 ± 0.7, respectively, 
and significantly lower and higher than those of healthy per-
sons (- 19.1 ± 0.6 and 9.3 ± 0.5 ‰, n=114), respectively. The 
δ15N value in the hair of patients decreased with increases of 
total energy, protein and carbohydrates received from the en-
teral feeding formula, while the δ13C value tended to increase. 
In contrast, the body mass index (BMI) and serum albumin of 
the patients did not correlate to those increases received from 
the enteral feeding formula. 

Conclusions: The values of δ13C and δ15N in the hair of 
patients receiving the enteral nutrition for long term appear to 
be good indicators for the nutritional conditions. 

Key words: stable isotope ratio of carbon (δ13C), stable 
isotope ratio of nitrogen (δ15N), scalp hair, body mass index 
(BMI), enteral nutrition.
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ABNORMAL INTESTINAL HANDLING OF SORBI-
TOL AND MANNITOL IN PATIENTS WITH IBS: PO-
TENTIAL CLINICAL IMPLICATIONS
C K. Yao1, H L. Tan2, D. van Langenberg2, J. Barrett3, P. 
Gibson3, J. Muir3 
1Department of Gastroenterology, Central Clinical 
School, Monash University, Australia 
2Department of Gastroenterology, Eastern Health 
Clinical School, Monash University, Australia 
3Department of Gastroenterology, Central Clinical 
School, Monash University, Australia

Background and objectives: Sorbitol and mannitol are 
polyol isomers widely distributed in food. Major dietary sou-
rces include stone fruits and pears (sorbitol), cauliflower and 
mushrooms (mannitol). Whilst sorbitol is poorly absorbed and 
induces symptoms in patients with Irritable Bowel Syndrome 
(IBS), the gastrointestinal effects of mannitol are unknown. 
We aimed to compare the absorption and symptom response 
of sorbitol and mannitol in patients with IBS and in healthy 
individuals. 

Methods: A randomised, double-blinded, placebo-contro-
lled, crossover study was conducted in 20 IBS subjects (Rome 
III) and 21 healthy controls. Subjects were challenged on sepa-
rate occasions in randomised order with 10g of either sorbitol, 
mannitol or glucose (as control) in 100ml solutions and res-
ponses measured in 4-h breath hydrogen tests. Gastrointestinal 
symptoms during the tests were assessed using visual analogue 
scales. 

Results: Similar proportions of healthy (67%) and IBS sub-
jects (60%) had sorbitol malabsorption, but fewer subjects with 
IBS malabsorbed mannitol (20% vs 57%; p=0.02). Majority of 
healthy subjects (86%) had either concurrent malabsorption 
or absorption of both polyols. In contrast, 40% of IBS patients 
were discordant for sorbitol and mannitol malabsorption, with 
less than 20% malabsorbing both. Symptoms increased signi-
ficantly after both polyols compared with the placebo glucose 
(≤0.05) in IBS only, but were independent of their malabsorp-
tion. 

Conclusions: discordant absorption of sorbitol and manni-
tol occurred in patients with IBS compared to that in healthy 
individuals, with sorbitol more likely being malabsorbed. Po-
lyols induce symptoms in IBS independently of their malab-
sorption, implying dietary restriction of polyols are warranted, 
irrespective of the individual’s absorptive capacity. 

Key words: Mannitol, sorbitol, malabsorption, irritable 
bowel syndrome, breath hydrogen tests 

PO417
SIZE AND BODY COMPOSITION OF SWEDISH IN-
FANTS IN RELATION TO THE NUMBER OF RISK 
ALLELES IN THE FTO-GENE
E. Forsum1, P. Henriksson1, M. Löf2, P. Söderkvist1 
1Department of Clinical and Experimental Medici-
ne, Linköping University, Linköping, Sweden 
2Department of Bioscience and Nutrition, Karolins-
ka Institute, Huddinge, Sweden

Background and objectives: Several genes are associated 
with human obesity. A common variant (rs 9939609) in the fat 
and obesity (FTO) gene has a particularly strong association 
with obesity. Carriers of the FTO risk allele tend to have a high 
body mass index (BMI) and a high body fat content. Some stu-
dies suggest that the relationship between FTO genotype and 
obesity becomes apparent during childhood while the effect of 
the risk allele in infancy rather is a decrease in BMI. However, 
the number of risk alleles has also been found to be associated 
with heavier and fatter infants. We studied size and body com-
position at 1 and 12 weeks of age in Swedish infants in relation 
to the number of FTO risk alleles. Materials and 

Methods: Healthy full term girls (n=96) and boys (n=109) 
were studied for weight, length, fat mass and fat free mass at 1 
and 12 weeks of age. Body composition was assessed using air 
displacement plethysmography. Saliva samples for identifica-
tion of the FTO-genotype were collected. Regression analyses 
was used. 

Results: The number of risk alleles was not associated with 
infant fat mass (g,%) but was positively associated with infant 
length (cm) (P=0.007-0.033). The interaction term “FTO-ge-
notype x sex” was significant at 12 weeks (P=0.047), but not at 
1 week (P=0.067), reflecting a relationship in boys (P=0.001) 
but not in girls. The number of risk alleles was also positively 
associated with fat free mass (g) (P=0.008-0.036) but this rela-
tionship was not significant when adjusted for infant length. 

Conclusions: Our results do not confirm a previous report 
that the FTO risk allele is associated with more body fat in in-
fants but suggest instead that this allele is associated with an 
increased body length in infant boys. 

Key words: air displacement plethysmography, body com-
position, FTO, infancy, obesity genetics 
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INFLUENCE OF PHYSICAL ACTIVITY ON THE NU-
TRITIONAL STATUS OF OVERWEIGHT ADOLES-
CENTS MEASURED BY CD4+/CD8+ RATIO
A. Veses1, S. Gomez-Martinez1, D. Martinez-Gomez2, O. 
Veiga2, A. Marcos1 
1Departamento Metabolismo y Nutrición, ICTAN, 
CSIC, Madrid, España 
2Departamento de Educación Física, Deporte y 
Motricidad Humana, UAM, Madrid, España

Background and objectives: CD4+/CD8+ ratio is a sensiti-
ve immunological marker of the nutritional status, whose opti-
mal values range from 1.5-2.0, and might be altered by obesity. 
Some studies have shown that engagement in physical activity 
(PA) might have some benefits on the immune system, especia-
lly in obese subjects. Therefore, the purpose of this study was 
to examine whether meeting PA guidelines (i.e. 60 minutes/day 
in moderate-to-vigorous PA) may improve the nutritional sta-
tus in overweight/obese adolescents by measuring the CD4+/
CD8+ ratio. 

Methods: 188 adolescents (96 females) of 2000 who were 
enrolled in the AFINOS study were assessed. Body mass index 
was calculated and the adolescents were classified according 
to Cole’s cut-off points into two groups: overweight/obesity 
(n=49) and non-overweight (n=139). PA was measured by ac-
celerometry, and adolescents were classified as active and in-
active according to public health guidelines. CD4+ and CD8+ 
lymphocyte subset percentages were determined by flow cito-
metry and CD4+/CD8+ ratio was calculated. The Student’s-t 
test was used to analyze the differences of all parameters bet-
ween weight status and both PA groups. 

Results: The prevalence of overweight/obesity was 26.1%. 
CD4+/CD8+ ratio was 1.5±0.5 in the non-overweight group 
and 1.4±0.5 in the overweight/obesity group (p>0.05). No sig-
nificant differences were found in non-overweight adolescents 
between active and inactive adolescents respectively, with re-
gard to CD4+ (36.1±6.8 vs. 37.7±6.2) and CD8+ (25.7±5.9 
vs. 25.9±6.6) percentages, and CD4+/CD8+ ratio (1.6±0.5 vs. 
1.5±0.5) (p>0.05). However, overweight/obesity adolescents 
who were active had more favourable levels in all parameters 
(CD4+: 37.2±6.6 vs. 32.5±8.5; CD8+: 26.5±6.2 vs. 31.1±8.1 
percentages and also CD4+/CD8+ ratio: 1.5±0.5 vs. 1.1±0.5) 
than those overweight/obese adolescents classified as inactive 
(p<0.05). 

Conclusions: PA by meeting public health guidelines might 
have some benefits on the immune system in adolescents with 
overweight/obesity, enhancing their nutritional status, measu-
red by CD4+/CD8+ ratio. 

Key words: Physical activity, overweight/obesity, CD4+/
CD8+ratio, adolescents. 
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A COMPARISON OF FOOD INTAKE PATTERN OF 
INTELLECTUALLY CHALLNGED AND NON-CHA-
LLENGED SCHOOL CHILDREN IN DHAKA CITY
F. Shabnam1 
1EEP/Shiree, Dhaka, Bangladesh

Background and objectives: The intellectually challenged 
children suffer undesirable nutritional outcomes compared to 
their counterpart. No reliable data on the food intake pattern 
of these children are available in Bangladesh. The objective of 
the study was to identify if there is any food intake differences 
between intellectually challenged and non-challenged children 
of school, aged 4-12 years in Dhaka city. 

Methods: 24 intellectually challenged children of the age 
group 4-12 years were selected randomly from a special school 
in Dhaka City and age, sex matched another 24 non-challenged 
children were selected from another school. All the children 
underwent measurement of height and weight. A structured 
questionnaire including food frequency was administered to 
the caregivers. 

Results: The study findings show that the mean Height for 
age z score (HAZ) for the 1st and 2nd group were -0.9 and 1.1 
(p = 0.00) and mean Weight for age z score (WAZ) for intellec-
tually challenged children and normal children were -0.3 and 1 
(p= 0.00). Less frequent meal taken by these children was also 
noticed (p= 0.016). The intellectually challenged children were 
more likely to replace the main meal (p= 0.008) with the intake 
of chips, biscuits and they had more prolonged eating time (p= 
0.04). These children suffer more (p= 0.039) from feeding diffi-
culties than the normal children. The non-challenged children 
showed the significantly higher consumption of fast foods (p= 
0.045) and the intellectually disabled children had a significant 
higher intake of medicine (p= 0.005). 

Conclusions: Thus the study provides an important prio-
rity of the establishment and maintenance of adequate nutri-
tion of the intellectually challenged children for their “catch 
up’’ growth. The study also highlighted inadequate food intake 
among these children; which place them more at risk for fur-
ther malnourishment in their later life. 

Key words: intellectually challenged children, food intake, 
Bangladesh 
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THE COMPARISON OF DETECTION SYSTEMS IN 
HPLC DETERMINATION OF CAROTENOIDS FROM 
SPINACH AND KALE LEAVES
M. Ligor1, B. Buszewski1 

1Chair of Environmental Chemistry and Bioa-
nalytics, Faculty of Chemistry, Nicolaus Copernicus 
University, Toruñ, Poland

Background and objectives: For the determination of ca-
rotenoids in plant extracts the useful technique is HPLC–UV–
Vis. The presence of the long chromophore of conjugated dou-
ble bonds (polyene chain) in carotenoid structure, provides the 
distinctive light-absorbing properties. Other detection method 
like Corona CAD gives possibilities to determine carotenoids, 
chlorophylls as well as polyphenols during the one-step analy-
sis. Moreover, the development of advanced LC/MS method 
has been observed especially in qualitative and quantitative 
analyses. Based on innovative detection technology, the use-
ful detectors for qualitative and quantitative analyses of caro-
tenoids have been indicated. The method validation including 
method linearity, precision, recovery, limits of detection and 
quantitation has been presented. 

Methods: Methanolic extracts of fresh or frozen of spinach 
and kale leaves were analyzed by means of RP HPLC. An im-
proved and simplified analytical method was optimized. Com-
pounds were separated on C18 column. For the calibration 
procedure, standards mixtures of lutein, beta-carotene, cryp-
toxanthin in methanol were prepared. 

Results: During LC/MS method, SIM mode analysis 
allowed to obtain LOD for lutein 0.20 ug/mL. MRM mode 
allowed to track the formation of fragmentation ions 551,6 - 
119,2 m/z (collision energy 15), the LOQ for lutein below 0.60 
ug/mL was confirmed. The values of LOD and LOQ for the lu-
tein by means of HPLC-UV-Vis detection were 0.5 ug/mL and 
1.5 ug/mL, and for Corona-CAD were 0.6 ug/mL and 1.7 ug/
mL, respectively. The high concentration of lutein in extracts 
from frozen and fresh spinach (from 0.43 to 0.88 mg/g) was 
determined. The content of lutein in red kale leaves (2.04 mg/g) 
is higher than in green kale (1.10 mg/g). 

Conclusions: HPLC-UV-Vis method allows for the selec-
tive determination of xanthophylls in plant extracts. Kale Re-
dbor F1 (red-violet leaves) is more biological resistant, than 
usually cultivated green leaf kale (Winterbor F1). 

Key words: xanthophylls, HPLC, detectors, mass spectro-
metry

PO421
DIETARY PLASMA PROTEIN SUPPLEMENTATION 
AMELIORATES LUNG AND INTESTINAL INFLAM-
MATION INDUCED BY LPS AND STAPHYLOCOC-
CAL ENTEROTOXIN B ADMINISTRATION IN MICE
A. Pérez-Bosque1, L. Miró1, M. Maijó1, J. Polo2, L. Russell3, 
J. Campbell3, E. Weaver4, J. Crenshaw3, M. Moretó1 
1Department of Physiology, Faculty of Pharmacy 
and Nutrition and Food Safety Research Institute, 
University of Barcelona, Barcelona, Spain 
2APC Europe, Granollers, Spain 
3APC Inc., Ankeny, IA, USA 
4Proliant Health and Biologicals, Ankeny, IA, USA

Background and objectives: Previous experiments have 
shown that dietary supplementation with spray-dried animal 
plasma (SDP) can attenuate intestinal inflammation induced 
by S. aureus enterotoxin B (SEB) in rats. Plasma supplements 
can also alleviate the inflammatory response in a mouse model 
of lung inflammation induced by lipopolysaccharide (LPS). We 
now wanted to assess whether supplementation with SDP or 
with the immunoglobulin concentrate fraction (IC) are effecti-
ve in mice exposed to a double challenge induced by the admi-
nistration of SEB and LPS. 

Methods: Male C57BL/6 mice were fed diets supplemented 
with 8% SDP, 2% IC, or milk proteins (Control group) from day 
19 (weaning) until day 33. The challenge consisted of the intra-
nasal administration of LPS from E. coli (12.5 ug) at day 32 and 
6h later they received an intraperitoneal injection of SEB (25 
ug). Samples were collected 24h after the LPS administration. 
Leukocyte populations were analysed in broncoalveolar lavage 
fluid (BALF) and in mesenteric lymph nodes (MLN). Cytoki-
ne expression in lung and jejunum mucosa was determined by 
real time PCR. 

Results: The toxins challenge increased leukocyte re-
cruitment into BALF and MLN, as well as the percentage of 
activated monocytes and neutrophils (all P<0.05). Both SDP 
and IC attenuated the effects on MLN (all P<0.05) but only 
SDP reduced the SEB-LPS effects on lung inflammation (all 
P<0.05). The double challenge also increased the expression 
of TNFa, IFNg and IL1b in lung tissue and jejunum mucosa 
(all P<0.05). Both supplements attenuated the effects of toxins 
administration in both tissues (all P<0.05). These effects were 
accompanied by increased expression of IL-10 in both lung and 
jejunum (all P<0.05) but only SDP increased the expression of 
TGFb in both tissues (P<0.05). 

Conclusions: Supplementation with animal plasma pro-
teins attenuated intestinal and lung inflammation by increasing 
the expression of anti-inflammatory cytokines. 

Key words: intestinal inflammation, lung 
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DARK CHOCOLATE SWEETENED WITH STEVIA RE-
DUCE BLOOD GLUCOSE AND CHOLESTEROL OF 
DIABETIC RATS
R. Mohamed1, A. Abed El-Moaty2, E. Afifi3, N. El-Tahan4 
1Faculty of Home Economics, El Cairo, Egypt

Background and objectives: Stevia is herb with incredible 
sweetening power rated from 70 to 400 times of white sugar. 
The study aimed at find out the effect of dark chocolate sweete-
ned with Stevia on blood glucose among diabetic rats. 

Methods: Dark chocolate were made with standard 
methods, but Sugar were substituted with Stevia as a natural 
sweetener. The produced chocolate was evaluated through pa-
nel test and we used the product with high score. The produ-
ced chocolate was added to rats’ diet in different concentration 
(5%, 10%, and 15% respectively). Forty eight male albino rats 
(weight 100±10 gram) were injected with alloxan for induc-
tion of diabetes and rats with high blood glucose were used 
in this study. The study was carried out on five normal rats 
(Negative control) and twenty five diabetic rats. The diabetic 
rats were subdivided into five equal groups (5 rats for each); 
positive control, 5% dark chocolate group, 5% sweetened dark 
chocolate group, 10% sweetened dark chocolate group, and 
15% sweetened dark chocolate group. The experiment conti-
nued for 28 days, at the end, rats were anesthetized and killed 
by exsanguinations. Blood samples were collected and used for 
determination of glucose, total cholesterol, urea, creatinine, 
ALT, and AST. 

Results: Food intake for the groups fed on 10, 15 % swee-
tened dark chocolate group was decreased. However there 
were no significant changes in body weight between all studied 
groups. In comparison with positive control group, the results 
showed that rats fed on 15% sweetened dark chocolate group 
had the lowest concentration of blood glucose, cholesterol, 
creatinine, ALT, and AST (P<0.05) followed by rats fed on 10% 
sweetened dark chocolate group. 

Conclusions: The higher the dark chocolate sweetened 
with stevia intake the lower the level of blood glucose and cho-
lesterol. 

Key words: Stevia, Chocolate, Glucose, Cholesterol, Rats 

PO423
IDENTIFICATION OF BLOOD CELL TRANSCRIPT-
BASED EARLY BIOMARKERS OF METABOLIC 
HEALTH IN AN ANIMAL MODEL LESS PRONE TO 
OBESITY
J. Konieczna1, E M. van Schothorst2, J. Sánchez1, A. 
Bunschoten2, M. Palou1, C. Picó1, J. Keijer2, A. Palou1 

1Laboratory of Molecular Biology, Nutrition and 
Biotechnology (Nutrigenomics), University of the 
Balearic Islands (UIB) and CIBER Fisiopatología de la 
Obesidad y Nutrición (CIBEROBN), Palma de Mallor-
ca, Spain 
2Department of Human and Animal Physiology, 
Wageningen University, Wageningen, The Nether-
lands

Background and objectives: Moderate maternal calorie-
restriction during lactation has been shown to protect rat 
offspring against obesity development in adulthood, due to an 
improved capacity to handle and store excess dietary fuel. We 
used this model to find early biomarkers of metabolic health, 
focusing on molecular markers of lipid handling. To identify 
transcript based biomarkers we used peripheral blood mono-
nuclear cells (PBMCs), which are easily accessible in humans. 

Methods: Male and female offspring of control and 20% ca-
lorie-restricted lactating dams (CR) were studied. At weaning, 
a set of pups were killed, PBMCs were isolated and whole ge-
nome microarray analysis was performed. White adipose tis-
sue (WAT) and liver were also collected for mRNA expression 
analyses by qRT-PCR. The remainder of the pups were sacrifi-
ced at the age of 6 months. 

Results: CR-animals displayed lower body weight, food 
intake and fat accumulation, and improved levels of insulin, 
leptin and leptin/adiponectin ratio in plasma throughout life. 
Microarray analysis of weaned rat PBMCs identified 278 ge-
nes differentially expressed between the CR and control groups 
(≤0.01). Among lipid metabolism-related genes, expression of 
Fasn and Rxrb was decreased and Cpt1a and Lipe increased in 
CR animals versus controls, and changes were fully confirmed 
by qRT-PCR. At an early age Fasn and Cpt1a expression le-
vels in PBMCs correlated with their expression levels in WAT. 
Notably, Cpt1a expression in PBMCs correlated with hepatic 
expression at all time points examined, even in adult animals. 

Conclusions: These findings reveal the possibility of using 
transcript levels of lipid metabolism-related genes in PBMCs 
as early biomarkers of metabolic status, potentially providing 
a valid biological readout for the study of metabolic processes 
in humans. 

Key words: early biomarkers, PBMCs, calorie-restriction, 
lactation 
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NUTRITION RELATED CARDIAC RISK FACTORS IN 
PATIENTS WITH CORONARY ARTERY DISEASE IN 
A SELECTIVE HOSPITAL AT DHAKA CITY
T. Khatun1, D. Maqbool2, M. Sarker3, A. Hoque4 
1bangladesh Institute of Health Sciences 
(BIHS),125/1Darussalam, Mirpur, Dhaka, Bangla-
desh 
2Nutrition officer, LAB AID Cardiac Hospital, Bangla-
desh 
3Dept of Community Nutrition, Bangladesh Institu-
te of Health Sciences (BIHS), Bangladesh 
4Dept of Community Nutrition, Bangladesh Institu-
te of Health Sciences (BIHS), Bangladesh

Background and objectives: Coronary artery disease is 
one of the leading causes of death in developed and develo-
ping countries including Bangladesh. This study was aimed to 
explore the association between Nutrition related cardiac risk 
factors in patients with coronary artery disease. 

Methods: A case-control study. Two hundred (100 CAD) 
subjects in Lab aid cardiac hospital and 100 healthy subjects 
with different ranges of BMI (starting <18.5 BMI-27) were stu-
died. Anthropometric data collected by standard techniques. 
Nutrient profile was taken by 24hr recall method and serum 
glucose by glucose-oxidase method, serum lipid by enzymatic- 
colorimetric method. Statistical analyses were performed by 
appropriate univariate and multivariate techniques using SPSS 
windows 11.5. 

Results: Level of high physical activities and Waist cir-
cumference was found higher among the non-CAD subjects 
than non CAD subjects. Total energy and fat intake are stron-
gly correlated with BMI (p<0.023) and (p=037). Carbohydrate 
and total energy also strongly correlated with Waist circumfe-
rence (p<0.0001) and (0.030). Logistic regression analysis was 
performed against the confounding independent variables like 
consumption of beef (> 2 times/wk), chicken (> 2 times/wk), 
egg(> 2 times/wk), fish (<1time/day), junk food (>1time/day) 
fruits and vegetable (<1time/day). Most of the respondents 
among CAD group preparation their food by fried process and 
non-CAD groups were used boiled food. Majority respondents 
among CAD group were taking extra salt (p=0.001). Body 
mass index (p=0.004), WC (male) (p=0.004) and WHR (male) 
(p=0.020) were significantly higher in CAD group than that of 
their counterpart non CAD subjects. 

Conclusions: This study revealed that consumption of beef, 
egg, chicken, junk food, fish, fruits and vegetables is signifi-
cantly higher risk of coronary artery events. It is clear that nu-
trition related cardiac risk factors should be emphasized for the 
prevention of coronary artery disease in our country. 

Key words: Nutrition and CAD, Diet and CVD, cardiac risk 
factors

PO425
GASTROINTESTINAL PEPTIDE RESPONSE TO FAT 
AND CARBOHYDRATE: IMPLICATIONS FOR SATIE-
TY CONTROL
C. Gibbons1, P. Caudwell1, G. Finlayson1, D L. Webb2, P. 
Hellström2, E. Näslund3, J. Blundell1 
1Institute of Psychological Sciences, Faculty of Me-
dicine and Health, University of Leeds, UK 
2Department of Medical Sciences, Gastroenterology 
and Hepatology, Uppsala University, Sweden 
3Department of Clinical Sciences, Danderyd Hospi-
tal, Karolinska Institutet, Sweden

Background and objectives: The macronutrient composi-
tion of foods can affect both satiation and satiety. Fat is a major 
risk factor for overconsumption when consumed ad libitum 
due to its weak effects on satiation, but its effect on satiety are 
less clear. Fat and carbohydrate are often used interchangeably 
in food and this may affect satiety. The present study examined 
the gastrointestinal peptide and subjective appetite response to 
foods high in fat or carbohydrate, eliciting normal physiolo-
gical responses rather than supra-physiological levels attained 
during infusion studies. 

Methods: Sixteen (5M;11F) healthy overweight/obese 
adults (Age:46y;BMI:29.8kg/m2) took part. Plasma was collec-
ted before and periodically for 180 minutes after consuming 
high fat (>50% energy from fat) or high carbohydrate (>80% 
energy from carbohydrate) meals of equal energy (590kcal), 
weight (685g) and protein content (~12%). Simultaneous ra-
tings of hunger, fullness and satiety were tracked. Satiation was 
measured from a mixed macronutrient meal. 

Results: CCK showed a greater response to the fat breakfast 
(F(1,15)=11.178, p<0.01) whereas insulin showed a grea-
ter response to the carbohydrate breakfast (F(1,15)=32.688, 
p<0.001). Ghrelin was suppressed equally by fat and carbo-
hydrate (F(1,15)=0.658, p=0.433). Neither hunger, fullness or 
satiety responses differed after consumption of fat or carbohy-
drate (p>0.05) and the resulting energy intake did not differ 
(947kcal or 939kcal; p=0.844). 

Conclusions: When delivered in fixed amounts, fat and 
carbohydrate meals eliciting markedly different peptide pro-
files can produce similar effects on satiety and satiation. This 
demonstrates that the same degree of satiety can be mediated 
by distinctly different peptide profiles and implies that no sin-
gle peptide can be regarded as the sole biomarker of satiety. 
Control over satiety can be achieved via different patterns of 
meal related peptides. 

Key Words: peptides, appetite, satiety, satiation 
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ALKYLRESORCINOLS AND Â-CAROTENE IN PLAS-
MA AS DIETARY BIOMARKERS FOR HEALTHY 
NORDIC DIET
O K. Magnusdottir1, R. Landberg2, I. Gunnarsdottir1, L. 
Cloetens3, B. Åkesson3,4, G. Önning3, S E. Jonsdottir1, F. 
Rosqvist5, U. Schwab6,7, K H. Herzig8, M J. Savolainen9, 
L. Brader10, K. Hermansen10, M. Kolehmainen6, 11, K. Pou-
tanen6, 11, M. Uusitupa6, 12, I. Thorsdottir1, U. Risérus5 
1Unit for Nutrition Research, Landspitali -The Natio-
nal University of Iceland, Faculty of Food Science 
and Nutrition and School of Health Sciences, Uni-
versity of Iceland, Reykjavík, Iceland 
2Department of Food Science, BioCenter, Swedish 
University of Agricultural Sciences, Uppsala, 
Sweden 
3Biomedical Nutrition, Pure and Applied Biochemis-
try, Lund University, Sweden 
4Department of Clinical Nutrition, Skåne University 
Hospital, Lund, Sweden 
5Department of Public Health and Caring Sciences, 
Clinical Nutrition and Metabolism, Uppsala Univer-
sity, Uppsala, Sweden  
6Institute of Public Health and Clinical Nutrition, 
University of Eastern Finland, Kuopio, Finland 
7Institute of Clinical Medicine, Internal Medicine, 
Kuopio University Hospital, Kuopio, Finland 
8Institute of Biomedicine, Department of Physio-
logy and Biocenter of Oulu, Oulu University, Oulu, 
Finland and Department of Psychiatry, Kuopio 
University Hospital, Kuopio, Finland 
9University of Oulu, Institute of Clinical Medicine, 
Department of Internal Medicine and Biocenter 
Oulu, Oulu, Finland and Oulu University Hospital, 
Clinical Research Center, Oulu, Finland. 
10Department of Medicine and Endocrinology MEA, 
Aarhus University Hospital, Aarhus, Denmark 
11VTT, Technical Research center of Finland, Espoo 
and Kuopio, Finland 
12Research Unit, Kuopio University Hospital, Kuopio, 
Finland

Background and objectives: Biomarkers of dietary intake 
can be important tools in nutrition research. The aim of the 
present study was to assess alkylresorcinol (AR) and â-carotene 
plasma concentrations during a controlled dietary intervention 
with healthy Nordic diet (ND); rich in whole-grain, fruits and 
vegetables. 

Methods: Participants (n=166), 30-65 years with BMI 27-
40 kg/m2 and two more features of metabolic syndrome (In-

ternational Diabetes Federation definition, slightly modified), 
were recruited through six centers in the Nordic countries and 
randomized to ND or control diet for 18-24 weeks. Plasma AR 
and â-carotene were analyzed and nutrient intake calculated 
from 4-day food records. 

Results: Median fiber intake increased in the ND group 
from 2.5 g/MJ to 4.1 g/MJ (P<0.001), and total AR fasting plas-
ma concentration from 72.6 to 106 nmol/L, or 68% (P<0.001). 
AR concentration was significantly higher in the ND group at 
18/24wk (P<0.001) than in the control group. β-Carotene in-
take increased slightly in the ND group (P=0.073) but plasma 
â-carotene concentration did not change significantly throug-
hout the study and did not differ between the groups at follow-
up. 

Conclusions: The ND diet results in higher dietary fiber in-
take and increased total plasma AR concentration compared 
with the control diet, suggesting AR might be a valid biomar-
ker for a ND. No significant difference in plasma â-carotene 
concentrations was observed between the ND and control 
groups suggesting that â-carotene may not be sensitive enough 
biomarker of ND. 

Key words: Nordic diet, dietary biomarkers, alkylresorci-
nols, β-carotene 
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INFLAMMATION AND BLOOD FATTY ACIDS IN EU-
ROPEAN CHILDREN: THE IDEFICS STUDY
E. Gonzalez-Gil1, J. Santabarbara1, A. Nappo2, W. 
Ahrens3, I. Sioen4, G. Eiben5, C. Galli6, K. Günther3, L. Ia-
covello7, C. Molnár8, P. Risé6, P. Russo2, M. Tornaritis9, T. 
Veidebaum10, L. Moreno1 
1Growth, Exercise, Nutrition and Development (GE-
NUD) Research Group, University of Zaragoza 
2Unit of Epidemiology and Population Genetics, Ins-
titute of Food Sciences, National Research Council, 
Avellino, Italy 
3BIPS – Institute for Epidemiology and Prevention 
Research, Bremen, Germany 
4Department of Public Health, Faculty of Medici-
ne and Health Sciences, Ghent University, Ghent, 
Belgium 
5Public Health Epidemiology Unit (EPI) Gothenburg, 
Sweden 
6University of Milan. Department of Pharmacologi-
cal Sciences. Milan, Italy 
7Laboratory of Genetic and Environmental Epide-
miology, Research Laboratories, Fondazione di 12 
Ricerca e Cura “Giovanni Paolo II”, Università Cattoli-
ca, Campobasso,Italy 



460 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960
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(REF) Strovolos, Cyprus 
10Nestle Research Center, Lausanne, Switzerland

Background and objectives: Inflammation markers are 
present even in the pediatric population. In adults, studies 
showed that some fatty acids (FA) have antiinflammatory 
properties like omega-3 polyunsaturated fatty acids, whereas 
others promote the inflammatory state like saturated fatty 
acids. The main objective is to assess the relationship between 
blood fatty acids and inflammation, measured by hs-C reactive 
protein (CRP), in European children. 

Methods: The IDEFICS study (Identification and preven-
tion of Dietary- and lifestyle-induced health EFfects In Chil-
dren and infants) was a multicenter epidemiological study in 
eight European countries (Belgium, Cyprus, Estonia, Germany, 
Hungary, Italy, Spain and Sweden). Out of the total, 16,224 par-
ticipating children, 2,600 subjects had blood fatty acids mea-
sured. Those children who had taken medication within the 
last week or the last 24 h were deleted due to the sensitivity of 
the CRP; therefore 1,413 children were used for the statistical 
analysis. 

Results: There was no significant correlation between CRP 
and saturated fatty acids. Some monounsaturated fatty acids 
and CRP were inversely correlated (p<0.001) i.e. oleic acid, ei-
cosaenoic acid and docosaenoic acid; also there was a positive 
correlation with palmitoleic (p<0.001). Regarding polyunsatu-
rated FA, most of the omega 6 types had a positive correlation 
(p<0.001) while some of the omega 3 types presented inverse 
correlations with CRP: ALA (p<0.001) and EPA (p<0.05), ex-
cept DHA where the relation was positive. 

Conclusions: No relation was found between saturated 
fatty acids and inflammation as a priori was expected. Howe-
ver, a strong inverse association was found between monoun-
saturated fatty acids (except palmitoleic) and CRP. Also, as it is 
described in the scientific literature, there was a marked diffe-
rence between polyunsaturated acids; the relation was different 
if they were omega 3 (mostly inversely correlated with CRP, 
except DHA) or omega 6 (positively correlated with CRP). 

Key words: inflammation, fatty acids, children 
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INTEREST OF SLOWLY DIGESTIBLE STARCH ON 
CARBOHYDRATE METABOLISM: META-ANALYSIS
S. Vinoy1, A. Meynier1, A. Goux1, N. Jourdan-Salloum2 
1Mondelez Int. R&D, Nutrition Research, France 
2BIOptimize, Cormontreuil, France

Background and objectives: Decreasing glycaemic respon-
se is interesting in the prevention of metabolic diseases and has 
been considered as relevant by the EFSA. However, process 
and food composition influence dramatically the carbohydra-
te fate and then the metabolic consequences of carbohydrate 
rich foods. High slowly digestible starch (SDS) foods have been 
shown to provide low glycaemic response. A meta-analysis of 
5 intervention studies has been done to evaluate the strength 
between SDS and glycaemic response, and SDS and appearance 
rate of carbohydrates of cereal foods. 

Methods: The five selected clinical trials included from 12 
to 38 non diseased subjects. All studies were randomised cli-
nical trials with well characterised cereal products regarding 
macronutrient and starch digestibility (SDS content). We ex-
tracted the data to a database, and synthesized the evidence 
via meta-analyses and meta-regression models. The odd ratios 
(OR) with 95% of confidence for the adjusted random-effects 
models investigate the association between SDS and postpran-
dial metabolism as glycaemic response, insulin response and 
appearance rate of carbohydrates (Ra). 

Results: Cereal products containing high SDS ((ranging 
from 9 to 16g/portion), are 4,4 times more likely to generate 
low glycemic response and 2,6 times more likely to generate 
low insulin response than cereal products containing low SDS.
The link between slow exogenous Ra and high SDS was even 
stronger with an OR of 14,6, while it was slightly lower with 
disappearance rate (OR=4,2). Strong link (69%) was obtained 
between exogenous Ra and glycemia. 

Conclusios: High SDS (> 8g/portion) in cereal foods indu-
ced a lower postprandial glycaemic response, through a slower 
appearance rate of exogenous carbohydrates, and with a conco-
mitant low insulin response. This meta-analysis reinforces the 
interest of SDS on its impact on carbohydrate metabolism in 
order to prevent the risk of metabolic disease genesis. 

Key words: cereal foods, carbohydrates, glycaemic respon-
se, slowly digestible starch 
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AWARENESS, KNOWLEDGE AND BEHAVIOR OF 
USING FOLIC ACID SUPPLEMENTATION TO PRE-
VENT NTDS AMONG RURAL WOMEN IN CENTRAL 
SOUTH CHINA
Q. Lin1, F Li1, XY. Hu1, J. Deng1, JC. Shi1, WJ. Gong1 
1Central South University, China

Background and objectives: Neural tube defects (NTDs) 
are the most common birth defects which contribute to infant 
mortality and serious disability. This pilot study is to investiga-
te the awareness, knowledge and behavior of using folic acid 
supplementation to prevent NTDs among rural women in 
Changsha County. 

Methods: Multiple-stage sampling was used to select four 
townships randomly, and then three villages were selected from 
each township. Face-to-face interview was conducted between 
6th, April and 15th, June, 2012, with a sample of 130 pregnant 
women, 163 women who took a birth in last 12 month and 41 
women at childbearing age. 

Results: Most of the total sample (98.5%) reported that 
they had heard about folic acid but only 60% could tell folic 
acid can decrease birth defects risk. Intake of folic acid supple-
ments was reported by 60.5% of the entire sample of women 
who plan to be pregnant. Out of these 41 respondents, 58.5% 
were taking folic acid supplements (56.1%) or multivitamins 
(2.4%) but only 14 women adhere to taking folic acid daily. 
The multiple logistic regression analysis results indicate that 
for the full sample, women who gave birth in last 12 months 
were 5 times (OR=5.34, 95%CI: 2.43~12.58) and women who 
were currently being pregnant women were 3 times (OR=3.16, 
95%CI: 1.40~7.12) likely to use folic acid supplements, contro-
lling for those who plan to be pregnant; women with aware-
ness of continuing using folic acid for 6 months± were nearly 
2.6 times (OR=2.56, 95%CI:1.47~4.44) likely to use folic acid 
supplements than others. 

Conclusions: Special attention must be given to those who 
with lower education, who plan to have a baby and who are in 
the first trimester when intervention programs planning to be 
developed. 

Key words: folic acid, NTDs, women, knowledge 
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HIGH SENSITIVITY C-REACTIVE PROTEIN AND 
TOTAL ANTIOXIDANT STATUS IN PATIENTS WITH 
CHRONIC KIDNEY DISEASE, DIABETES AND HY-
PERTENSION
H. Oboh1, S. Idogun2, A. Ukwuonwo1, J. Omole1, E. 
Unuigbe3 
1University of Benin, College of Medical Science, 
Dept of Medical Biochemistry, School of Basic Me-
dical Sciences, Nigeria 
2Dept. of Chemical pathology, Nigeria 
3Dept. of Internal Medicine, Nigeria

Background and objectives: Low grade systemic inflam-
mation and total antioxidant status can be assessed by the levels 
of high sensitivity C-reactive protein (hs-CRP) and Total anti-
oxidant capacity (TAC). The study was carried out to evaluate 
the levels of hs-CRP and antioxidant status in chronic kidney 
disease, diabetic and hypertensive subjects in the presence of 
traditional risk factors. The relationship between total antio-
xidant capacity, C-reactive protein and other risk factors like 
blood pressure and Anthropometric measurements were also 
evaluated. 

Methods: A total of 180 patients (90 control, 90 test(45 ma-
les ; 45 females respectively) aged 18-76years old, diagnosed 
as having chronic kidney disease, Diabetes and hypertension, 
but clinically stable were recruited from University of Benin 
Teaching Hospital. The controls were apparently healthy in-
dividuals. Anthropometric measurements were carried out 
(weight and height to calculate the Body mass index (BMI). 
Serum samples were collected for hs- CRP and TAC assays. 

Results: BMI increased significantly (P<0.05) in hyperten-
sive and Diabetic patients but no change was observed in CKD. 
Blood pressure was increased in CKD subjects. The Diabetic 
subjects had normal Blood Pressure values while it was uncon-
trolled in the hypertensive. The results revealed that hs-CRP 
levels were significantly increased (P<0.05) while TAC levels 
were decreased in all the subjects recruited for the study. The 
CKD subjects showed no correlation (P>0.05) between CRP, 
BMI and TAC. However, in hypertensive and Diabetic patients, 
CRP and TAC correlated positively with BMI and blood pres-
sure. TAC correlated negatively with CRP. 

Conclusions: Low grade systemic inflammation as measu-
red by hs-CRP and TAC was increased in the chronic kidney 
disease, diabetes and hypertension subjects. CRP correlated 
positively with BMI in hypertensive and diabetic patients. 

Key words: High sensitivity CRP, Total antioxidant capaci-
ty, chronic kidney disease, Diabetes, hypertension 
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SIMULTANEOUS DETERMINATION OF SYNTHETIC 
DYE, PRESERVATIVE, ANTIOXIDANT AND CAFFEI-
NE IN ENERGY DRINKS BY HPLC
B. Asci1, Aksu Dönmez1 
1Yildiz Technical University, Turkey

Background and objectives: A novel high performance li-
quid chromatographic method was proposed for the simulta-
neous determination of synthetic dye (allura red), preservative 
(potassium sorbate), antioxidant (ascorbic acid) and caffeine 
in energy drinks. 

Methods: The use of a reversed –phase C18 column 
(4.6mmx150mmx5ìm) using a gradient elution system enabled 
four compounds to be separated simultaneously in a single 
chromatographic run in less than 10 minutes. 

Results: The method was successfully validated following 
ICH guidelines, and it has been demonstrated to be reliable for 
the assay of allura red, potassium sorbate, ascorbic acid and 
caffeine in energy drinks. The limit of quantitations were found 
as 0.33,0.77,1.21,0.63 ìg/mL for allura red, potassium sorbate, 
ascorbic acid ,caffeine, respectively. 

Conclusions: A reliable analytical method is validated to 
measure allura red, potassium sorbate, ascorbic acid and caffei-
ne in energy drinks. 

Key words: HPLC, allura red, potassium sorbate, ascorbic 
acid, caffeine 

PO433
ENHANCING MICRONUTRIENTS SOURCING ME-
CHANISMS TO IMPROVE EFFICIENCY OF LARGE-
SCALE OIL FORTIFICATION PROJECTS IN INDO-
NESIA
C. Guyondet1, V. Jallier1, A. Provent1, A. Laillou1, R. 
Moench-Pfanner1 
1Global Alliance For Improved Nutrition, Geneve, 
Swirtzeland 
2Indonesian Nutrition Foundation for Food Fortifi-
cation, Geneve, Swirtzeland

Background and objectives: Access to high-grade micro-
nutrients is a recurring challenge which often threatens the 
long-term sustainability of food fortification programs. Objec-
tive. To assess the efficiency of the GAIN Premix Facility in 
procuring quality, affordable vitamin A for fortification of edi-
ble oil in Indonesia. 

Methods: Use a global approach to procurement of standard 
items by combining volumes across various demand streams in 

order to reduce the total cost of acquisition through economies 
of scale. The GAIN Premix Facility undertook a detailed analy-
sis of vitamin A requirements across its existing customer base 
which served as basis for developing a reliable demand fore-
cast. A consolidated, competitive tender was launched which 
resulted in the setting up of a long-term commercial agreement 
with the selected supplier to lock-in the most competitive price 
for a given period of time. 

Results: The direct benefit for oil manufacturers fortifying 
with vitamin A is that the cost of fortification went down signi-
ficantly compared to prices they would have been offered had 
they ordered vitamin A individually. In Indonesia, this consoli-
dated procurement approach has allowed a 14% decrease to the 
unit price of vitamin A. 

Conclusions: The GAIN Premix Facility demonstrated its 
effectiveness in acting as a global procurement platform by ag-
gregating demand across different customers and leveraging 
improved prices through increased volumes. Building on the 
success of this effort, the GAIN Premix Facility is replicating 
this global approach for procurement of other standard items 
being procured across fortification programs worldwide. 

Key words: micronutrients, oil fortification

PO434
CARDIOVASCULAR RISK FACTORS AMONG TYPE 
2 DIABETIC SUBJECTS ATTENDING SELECTED 
DIABETES CARE FACILITIES IN BANGLADESH
F. Saleh1, S J. Mumu1, F. Ara1, F. Afnan1, L. Ali1 
1Bangladesh University of Health Sciences, Bangla-
desh

Background & objectives: There are many risk factors for 
cardiovascular disease which are responsible for the majority 
of deaths in diabetic patients. To assess the proportion of car-
diovascular risk factors among DM subjects attending different 
diabetes care centers at the capital city and at northern part of 
Bangladesh. 

Methods: Under an analytical cross-sectional design 754 
type 2 diabetic subjects (age >20 years) were selected from di-
fferent diabetic centers situated in the capital city and northern 
part of the country. Sampling was done by selecting each al-
ternative subjects attending the OPD. Data were collected by a 
pre-tested, interviewer-administered questionnaire. Diagnos-
tic criteria for CVD risk factors are adopted from American 
Diabetic Association (ADA) and World Health Organization 
(WHO). 

Results: The proportion of hypertension, overweight & 
obesity, waist circumference, dyslipidemia, physical inactivity, 
betel quid consumption and current smoking was 26%, 74.7%, 
77.2%, 52.9%, 18.2%, 28.1% and 10.3% respectively. Among 
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the 402 participants for whom all measurements were availa-
ble, 1% had at least one of the six risk factors (hypertension, 
overweight & obesity, waist circumference, dyslipidemia, smo-
king and physical inactivity). Only 5% had two risk factors whi-
le 20% had 3 and 25% had 4 risk factors. On logistic regression 
no predictors were found to be associated with hypertension. 
Semi urban diabetics were less likely to be obese (OR =2.1, 17.7 
and 0.3 respectively). Male gender was predictors of dyslipide-
mia (OR=6.7) and high waist circumference (OR=14.55). 

Conclusions: Overweight & obesity, waist circumference 
and dyslipidemia are common while current smoking is com-
paratively uncommon among diabetic subjects. Habitat and 
male gender are predictors of obesity and males are more likely 
to develop central obesity and dyslipidemia. 

Key words: CVD risk factors, overweight & obesity, waist 
circumference, type 2 diabetics, Bangladesh 

PO435
HYDRATION AND NON-HYDRATION DURING 
EXERCISE: EFFECTS ON HOMOCYSTEINE CON-
CENTRATIONS AND RELATED PARAMETERS
B. Maroto1, O. López-Torres1, A E. Diaz2, C. Carru3, P J. 
Benito1, M. González-Gross1,4 
1ImFine Research Group, Health and Human Perfor-
mance Dept, Faculty of Physical Activity and Sport.-
INEF, Technical University of Madrid, Madrid, Spain 
2Clinical Laboratory Center of Sports Medicine, 
Sports Council, Madrid, Spain 
3Dept of Biomedical Sciences, University of Sassari, 
Sassari, Italy 
4CIBER: CB12/03/30038 Fisiopatología de la Obe-
sidad y la Nutrición, CIBERobn, Instituto de Salud 
Carlos III (ISCIII), Spain

Background and objectives: The effect of exercise on total 
homocysteine (tHcy) levels, a risk factor for cardiovascular di-
sease (1,2), is not clearly stated. To the best of our knowledge, 
there is no study which analyses the effect of hydration during 
and after exercise on tHcy levels. Aim: To assess the recovery of 
serum tHcy and related parameters with controlled hydration 
during and after exercise (2 h) with two different drinks (water 
and a sport drink). 

Methods: 20 physically active male subjects (20 – 45 years) 
performed four stable submaximal tests of 40 minutes at 65% 
VO2máx on a treadmill under controlled conditions: tempera-
ture (30ºC) and humidity (60%). In two of the tests the subjects 
drank during exercise (250ml) and in the other two tests they 
didn´t. After all four tests the subjects were rehydrated with 
one of the drinks. The amount of fluid intake was the same as 
weight loss for each subject during each test. Blood samples 

were taken before, immediately after, and two hours after com-
pleting each test. We analyzed serum tHcy, folate, cobalamin, 
creatine and creatinine concentrations. 

Results: THcy concentrations increased significantly du-
ring both non-hydration tests (P<0.01); however, tHcy increa-
sed only slightly without significant differences when drinking 
during exercise. After exercise, tHcy concentrations decreased 
at 2h in all four tests, but only significantly with the sports 
drink (p<0.01). Although an inverse correlation was found bet-
ween folate and tHCy before the two non-hydration tests, no 
correlation was found between folate, cobalamin, creatine and 
creatinine with tHcy during the hydration process. 

Conclusions: A better response of tHcy concentrations are 
shown with an adequate hydration than non-hydration proto-
col during acute aerobic exercise, independent of the type of 
fluid (water or sport drink). After exercise, tHcy significantly 
decreases only with the sports drink, independently of the hy-
dration protocol during exercise.

Key words: homocysteine, exercise

PO436
EFFECT OF ‘BEAN SPOT INFECTIONS’ ON THE NU-
TRITIVE VALUE OF PHASEOLUS VULGARIS (COM-
MON BEAN) SEEDS
D. Steve1,2 
1University of Dschang, Cameroon 
2University of Ngaoundéré, Cameroon

Background and objectives: “Bean spot diseases” are cau-
sing too much loss, due to absence of resistant cultivars, the 
pathogens variation. It affects Yield, marketability and edibility 
of infected seeds in bean producing areas of the world. Valori-
zing P. vulgaris spot infected seeds in nutrition appear to be ne-
cessary. This study investigated the nutritive value of P. vulgaris 
seeds infected bean spot diseases. 

Methods: 36 rats separated into six groups were used, and 
fed for 14 days with 10% experimental protein diets, prepare 
with non infected white common bean (MEX142a); infected 
white common bean (MEX142b); non infected brown common 
bean (MAC55a); infected brown common bean (MAC55b), se-
parately cooked for 2 hours, dehydrated at 60°C and ground. 
Egg-white was used as standard protein. Feed intake, weight, 
faeces collection were recorded. Transaminases and serum 
creatinine were measured. Results obtained were reported as 
mean ± SD and statistically analyzed using one way ANOVA 
and student Newman Keul tests. P value of less than 0.05 was 
considered significant. 

Results: The infection significantly (P<0.05) affected the 
protein content MEX142b. MAC55b showed slight increase of 
crude proteins. The ash contents of the infected seeds signifi-
cantly increased (P<0.05) MEX142. Infected seeds were more 
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consumed than the non infected seeds. Proteins of infected 
seeds were significantly (P<0.05) bioavailable and lead in sig-
nificant weight gain (P<0.05) of rats. Serum enzymes analysis 
showed that infected seeds had significant (P<0.05) low activi-
ties. MAC55b significantly increased (P<0.05) the PCV (pac-
ked cell volume). 

Conclusions: P. vulgaris seeds infected by spot diseases are 
rich source of nutrients, its protein is bioavailable, it’s seem not 
to be toxic, and could be nutritionally useful. (MAC55) could 
be more recommended for it ability of increasing PCV. 

Key words: P. vulgaris, Bean spot diseases, Nutritive value 

PO437
NUTRITION EDUCATION TO INCREASE FLUID IN-
TAKE AMONG LOW DRINKER FEMALE TEENAGER 
IN INDONESIA
S. Adiningsih1 
1Public Health Faculty, Surabaya, Indonesia 

Background and objectives: Almost human body compo-
sed by water and it has vital role of functioning cell organs. 
Most of teenagers did not know about the functions of water 
for human body, and the symptoms of dehydration. Thirst stu-
dy 2009 found Urinary Tract Infection (UTI) was16.5% sub-
jects which might be related to drinking habit. The objective of 
this study was to measure compliance of water intake with and 
without water supply in low drinker. This study was part of UTI 
Study conducted in accordance with the ICH GCP procedure. 

Methods: An interventional, open label, controlled study in 
female teenagers, 19-21 years old with diagnosis of UTI, year 
2011 in Surabaya city Indonesia. Eligible subjects were 39 with 
inclusion criteria selected by pre-screening interview from 
2201 subjects suspected UTI. Subjects were divided into water 
group (drinking volume? 1.5 mL/day), were given advice to 
drink water/fluid > 2 L/day and water supply 3 bottles per day 
@ 600 ml. Non water group was only given an advice. Subject 
was evaluated every 2 weeks until Day 62 and after intervention 
phase finished Day 90. The evaluation was using 7 days diary to 
measure daily fluid/water intake and followed by urine specific 
gravity assessment. 

Results: Drinking habit improved in both group, but avera-
ge volume intake higher in water group than non-water group. 
The total fluid intake among water group subjects were sharply 
decreased in the follow up visit after 1 month, however com-
pared to prior of intervention the fluid intake was higher. The 
average fluid intake was 1661.56 L/day. 

Conclusions:	 It was hard to change behave of low drinker. 
The implementation of dietary guideline should be introduced 
at the early age in life cycle when people is already aware to 
drink before thirsty. 

Key words: Low drinker, nutrition education, teenagers Ac-
knowledges Aqua-Danone 

PO438
HIGH MEAT AND HETEROCYCLIC AMINES IN-
TAKE BETWEEN INDIVIDUALS WITH DELETIONS 
INVOLVING GSTT1 OR GSTM1 GENES POLYMOR-
PHISMS: SITUATION IN SAO PAULO-BRAZIL
A. Carvalho1, J. Steluti1, A. Mendes1, R. Fisberg1, D. Mar-
chioni1 
1Department of Nutrition, Faculdade de Saúde 
Pública, Universidade de São Paulo, São Paulo, São 
Paulo, Brazil

Background and objectives: The high red and processed 
meat and heterocyclic amines (HCA) consumption has been 
associated with higher risk of colorectal cancer. However, the 
risk can vary by individual genetic factors, as deletion variants 
of detoxifying enzymes. The objective was to investigate the 
red and processed meat and HCA consumption, and deletion 
variants of glutathione-S-transferase enzymes (GSTT1 and 
GSTM1). 

Methods: A cross-sectional population-based survey 
among a representative sample (n=748) of adolescents, adults 
and elderly people living in Sao Paulo, Brazil, was conducted 
in 2010. The usual meat intake was assessed by Multiple Sou-
rce Method, using two 24-hour dietary recalls. The cooking 
methods and doneness level of meat were obtained by a struc-
tured questionnaire. The HCA consumption was calculated 
using the HCA database developed by Sinha et al, (2005). The 
recommendation of 500g/week of red and processed meat con-
sumption was considered excessive consumption. It was used 
PCR-based assays to detection GSTM1 and GSTT1 deletions. 

Results: The mean of red and processed meat consumption 
was 102g/day, 43% more than the recommendation. The mean 
of HCA consumption was 378ng/day. These consumptions 
did not vary between groups with or without genes deletion 
(GSTT1 and/or GSTM1). The group that had the deletion va-
riants of GSTT1 and/or GSTM1 and also consumed excessive 
red and processed meat and high HCA, was estimated in about 
25%. 

Conclusions: One in each four individuals in this popula-
tion has a susceptible genotype that can increase the risk of co-
lorectal cancer at this level of red and processed meat and HCA 
intake. In the later years, the new discipline of nutrigenomics 
and nutrigenetic raised the debate about the opportunity of 
disease prevention through individualized medicine. Our fin-
dings might add evidence to this debate, reinforcing the con-
cept that “one size does not fit all”. 

Key words: Meat, heterocyclic amines, cancer, glutathione-
S-transferase 
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PO439
GROWTH FACTORS FROM MILK AND DAIRY PRO-
DUCTS: IS THERE AN IMPACT ON THE INCIDENCE 
OF CANCERS?
S. Wetzler1, I. Bordes1, I. Margaritis1, E. Kalonji1, M C. 
Boutron-Ruault2 
1Unité d’évaluation de la nutrition et des risques 
nutritionnels - The French Agency for Food, En-
vironmental and Occupational Health & Safety 
(ANSES) – Maisons-Alfort, France 
2CESP, Inserm U1018 Equipe 9, Institut Gustave 
Roussy, et Université Paris-Sud – Villejuif, France

Background and objectives: Growth factors (GF) are found 
in all tissues and fluids and are involved in several physiological 
mechanisms, including cell proliferation. The presence of GF 
in milk and dairies raised the issue of their potential role in 
carcinogenesis. 

Methods: We summarized the epidemiological evidence 
relating GF, dairies consumption and cancer risk, focusing on 
prospective and intervention studies in humans. 

Results: Meta-analyses and recent prospective studies led 
to conclude to a positive association between blood concentra-
tions of Insulin-like growth factor 1 (IGF-1) and the incidence 
of three common cancers – prostate, breast (ER+ tumors) and 
colorectal cancers. Evidence from technological treatment of 
milk and dairies, from the maturation of the large bowel and 
from intervention studies is in favor of a low if any contribu-
tion of exogenous IGF1 from dairies to the IGF1 blood concen-
tration. However, there is much evidence that nutritional fac-
tors, including, but not exclusively so, milk (rather than other 
dairies), influence the endogenous synthesis of IGF1, through 
mechanisms that are not fully understood, but can involve 
energy or some specific types of proteins. Finally, meta-analy-
ses conclude in three opposite directions regarding the asso-
ciation between dairy intake and the three cancer types asso-
ciated with IGF1 concentrations. Dairies seem to be positively 
associated with prostate cancer risk, inversely with colorectal 
cancer risk, and neutrally with breast cancer risk. 

Conclusions: Thus, the involvement of exogenous IGF-
1 from dairy sources in cancer risk, if any, is likely to be low. 
While dairy but also other nutritional factors can be associated 
with increased IGF1 concentrations, mostly through stimu-
lation of endogenous IGF1 synthesis, the direct relationship 
between these aspects and cancer risk is spurious, and if any, 
would depend on the cancer site. Further studies are requested 
to better understand the overall effect of diet on IGF1 concen-
trations and whether this affects cancer risk. 

Key words: IGF-1, milk, cancer, dairies 

PO440
A COMPARATIVE STUDY OF WEB-BASED SELF-
ADMINISTERED DIETARY RECORDS AND CLASSI-
CAL 24-HOUR TELEPHONE-BASED DIETARY RE-
CALLS IN A BRAZILIAN POPULATION
A. Polo Galante1, S. Maria Voci2, V. Oliveira Carvalho3, 
C. Colli4 
1Course of nutrition, Centro Universitário São Cami-
lo, São Paulo, Brazil 
2Department of Nutrition, University of São Paulo, 
São Paulo, Brazil 
3Heart Institution, University of São Paulo, São 
Paulo, Brazil 
4Department of food and experimental nutrition, 
University of São Paulo, São Paulo, Brazil

Background and objectives: Automated web-based sys-
tems for the self-assessment of dietary intake are becoming 
increasingly more popular since they are cost-effective and less 
time consuming than the more traditional methods. The ob-
jective of the present study was to compare the results obtained 
using the NutriQuanti® internet-based dietary record system 
with those derived from 24-hour recalls carried out by a die-
titian. 

Methods: A total of 268 volunteers satisfied the selection 
criteria and were invited to complete on-line self-assessment 
dietary records on three non-consecutive days within a 15-day 
time frame. On the day of receipt of each dietary record, a 24-
hour recall covering the same period was conducted by tele-
phone interview with a dietitian. Values of the dietary variables 
were adjusted for within-subject variance and energy intake. 
Pearson and Spearman correlation coefficients were employed 
in the analysis of the results obtained using the two Methods 
of assessment. 

Results: Only 60 participants (mean age 31 years) com-
pleted all stages of the study, and of these 78.3% were female 
and 45% were overweight. The mean intake values of lipids, 
calcium, iron, sodium, vitamin B6 and vitamin C were statisti-
cally equivalent for both 

Methods of assessment. Adjusted correlation coefficients 
ranged from 0.61 (for lipids) to 0.87 (for energy) (p<0.05). 

Conclusions: The NutriQuanti® internet-based dietary re-
cord system showed satisfactory agreement with the classical 
24-hour recall method for use in classifying individuals and 
groups according to their energy and nutrient intakes. 

Key words: Food intake, Nutritional status, Public health, 
Dietary assessment, Relative validity 
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PO441
NUTRITIONAL EFFICIENCY AND THE QUALITY 
MENU OF THE NATIONAL SCHOOL NUTRITION 
PROGRAM (PNAE) IN BRAZIL
J. Yumi Toyoyoshi1 , R. Oliveira1, M. Sineide Neres dos 
Santos2, D. Behar1, F. Dias Bellão1, A. Polo Galante1 
1Course of nutrition, Centro Universitário São Cami-
lo, São Paulo, Brazil 
2ONG Action Fome Zero, São Paulo, Brazil

Background and objectives: The adequacy of nutrition du-
ring childhood is essential, ensuring the growth and develop-
ment of children. First eating habits are incorporated in child-
hood, so the school environment is a key to this determination. 
This study aim to evaluate the correlation between nutritional 
efficiency and the quality of the menu provided on units recei-
ving the National School Nutrition Program (PNAE), accor-
ding to the methodology Award Efficient Public Manager of 
School Meals 2012. 

Methods: This was a descriptive study, performed by data-
base manager of the Award Efficient Public Manager of School 
Meals 2012. 

Results: The South region had higher amounts of actions 
for the nutritional efficiency, with 16.5%. Already the North 
had only 7.7%. Comparing these data with the quality of the 
menus offered to children, it was noted that there is no rela-
tionship between them, because the Southeast region showed 
better grades of the menus, due to serving another meal (usua-
lly milk or dairy products) and by this ‘type lunch meal’ is near 
12pm. The South was the region with the highest prevalence of 
low grades (5.5%), which may be explained by a study which 
indicated that between regions of Brazil, the South stands out 
86.5% of presenting menus with regional preparations and des-
pite having greater availability of fruit, the consumption is low. 

Conclusions: The practice of nutrition education in schools 
was not related to the quality of the menu offered. Although 
the South has better nutritional efficiency, the quality of the 
menu was lower. It is necessary, therefore, that education and 
nutritional efficiency are applied not only in theory but mainly 
in practice by encouraging and changing eating habits of chil-
dren. 

Key words: Nutrition Education. School Food. Menu Plan-
ning. 

PO442
STRENGTHEN NUTRITION EDUCATION IN PRI-
MARY SCHOOLS, USING SCHOOL GARDENS BA-
SED LEARNING IMPROVE FRUIT AND VEGETABLE 
CONSUMPTION AMONG STUDENTS AND TEA-
CHERS.
C. Dardano1 
1Food and Agriculture Organization From The Uni-
ted Nations

Background and objectives: One of FAO priorities is assist 
member state to implement practical nutrition education in-
tervention in the school. Objectives: To test the potential and 
effectiveness of nutrition education, school garden based lear-
ning and cooking classes in increasing the consumption of fruit 
and vegetables among children, teachers and parents. Theory, 
prior, rationale: strengthening the curriculum with topics of 
nutrition, food security and food safety, use school garden as a 
teaching tool and incorporate garden produce in school meals, 
increase preferences and consumption of fruit and vegetables 
amount school children. 

Methods: 80 primary schools in rural areas of El Salvador 
, with a total of 3200 students and 240 elementary school tea-
chers participate in one year program. Topics strengthened in 
the curriculum were; food for a healthy life, healthy and safe 
food, nutrition and health, family and community food secu-
rity. School garden was used as a practical tool to teach practi-
cal nutrition issues, science ,language arts, mathematics, social 
studies , food security and farming principle. Teaching mate-
rial were develop, tested and validate. Outcome measures and 
analysis: The evaluation included a pre, post- assessment , Food 
frequency, food preferences and knowledge, attitude and prac-
tices questionnaire were administrate to students, teachers and 
parents. The use of the School garden as a teaching tool was 
evaluated also acceptance of the school meal menu. 

Results: From baseline to final parents and teachers were 
more confident that they could encourage children to eat fruit 
and vegetables for lunch and supper. 

Conclusions: The interventions development a positive en-
vironments within the education community, increasing prefe-
rences for fruit and vegetables as well as knowledge of nutrition 
, besides being more conscious about what they eat. Ministry of 
Education is implemented the program at national level.

Key words: nutrition education, school garden, beliefs 
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PO443
ESTIMATION OF INSULIN RESISTANCE IN MEXI-
CAN ADULTS BY THE [13C]GLUCOSE BREATH 
TEST CORRECTED FOR ENDOGENOUS TOTAL CO2 
PRODUCTION
E. Ibarra1, M. Candia2, G. Alvarez2, M. Valencia2,3 
1Department of Obesity and Eating Behaviors, Pu-
blic Health Secretary, Hermosillo, Sonora, Mexico 
2Department of Medicine and Health, Sciences, 
and the Energy Metabolism and Body Composition 
Laboratory, Department of Chemical and Biological 
Sciences, University of Sonora, Hermosillo, Sonora , 
Mexico 
3Nutrition Division, Centro de Investigación en 
Alimentación y Desarrollo, A.C. , Hermosillo, Sonora, 
Mexico

Background and objectives: Type 2 diabetes is commonly 
preceded by a preclinical state known as prediabetes, which in-
volves subclinical β-cell dysfunction known as insulin resistance 
(IR). Insulin resistance has been recognized as the key factor in 
the development of type 2 diabetes. Moreover, data from clini-
cal trials have shown that IR can be reduced by weight loss and 
changes in lifestyle behaviors and that early interventions to re-
duce IR can delay or prevent the onset of type 2 diabetes. Thus, 
there is a need to identify individuals with IR before they deve-
lop glucose intolerance and type 2 diabetes; various methods are 
available, but the practical diagnosis of IR remains a challenge. 
A novel noninvasive method has also been proposed, involving 
estimation of IR based on carbohydrate metabolism of 13C-la-
beled glucose. The aim of this study was to evaluate the efficacy 
of the [13C]glucose breath test to measure IR, considering total 
CO2 production in an adult Mexican population. 

Methods: Fifty-eight adults underwent a [13C]glucose 
breath test with simultaneous measurement of total CO2 pro-
duction by indirect calorimetry, at baseline and 90 minutes af-
ter the ingestion of 15 g of dextrose and 25mg of [13C]glucose. 
HOMA was used as a marker of insulin resistance. 

Results: We found an inverse correlation between HOMA 
and the breath test δ13CO2 (‰), r = −0.41 (P = 0.001). After ad-
justing for total CO2 production, correlations between HOMA 
and fasting glucose were less strong but remained significant. 
An ROC curve was constructed using δ13CO2 (‰) and HOMA 
values; the cut-off point was 9.99‰ δ13CO2, corresponding to 
a sensitivity of 80.0 (95% CI: 51.9, 95.7) and a specificity of 67.4 
(95% CI: 51.5, 80.9). 

Conclusions: The [13C]glucose breath test is a simple no-
ninvasive procedure but was not sufficiently robust for an accu-
rate diagnosis of insulin resistance. Our findings suggest that the 
test might be helpful in identifying individuals who are not IR, 
which in turn may contribute to improved diabetes prevention. 

Key words: Diabetes, Breath Test, Stable Isotopes, Insulin 
Resistance 

PO445
MULTIPLE MICRONUTRIENT DEFICIENCIES: THE 
TANZANIA DEMOGRAPHIC AND HEALTH SURVEY 
2010
D. Garrett1,4, V. Assey2, R. Baingana3, G. Rojas4, S. Tata-
la2, G. Mulokozi2, S. Kimboka 
1PATH, 2201 Westlake Avenue, Seattle, Washington, 
USA  
2Tanzania Food and Nutrition Center, Dar es Salaam, 
Tanzania 
3Department of Biochemistry, Makerere University, 
Kampala, Uganda 
4MEASURE DHS Project, ICF International, Calver-
ton, Maryland, USA

Background and objectives: Vitamin and mineral defi-
ciencies are significant public health problems in developing 
countries. Deficiencies of vitamin A (VA), iron and iodine are 
common in women of reproductive age and are linked to de-
trimental health outcomes. The Tanzania Demographic and 
Health Survey 2010 assessed the prevalence of vitamin A de-
ficiency (VAD), iron deficiency (ID) and iodine deficiency 
(IDD) in a nationally-representative sample of women 15-49 
years. 

Methods: Dried blood spot (DBS) samples were prepared 
from blood obtained by finger stick from 9000 women for 
measurement of retinol-binding protein (RBP), a proxy for VA 
and transferrin receptor (sTfR) a marker of ID. VA and ID data 
were adjusted for the influence of infection or inflammation by 
testing a sub-sample of women for C-reactive protein (CRP). 
CRP, RBP and sTfR were determined by enzyme immunoas-
say (EIA). Urine samples were collected from 10000 women to 
estimate the urinary iodine concentration (UIC) by titration. 

Results: The unadjusted prevalence of any VAD in women 
(RBP < 1.24 µmol/L) was 42.0%; the adjusted prevalence was 
36.7%. ID (sTfR >8.3 µg/mL) was 30.0%. The percentage of wo-
men with both ID and anaemia (Hb <11.0 g/dL and <12.0 g/dL 
for pregnant and non-pregnant women, respectively) was 14%. 
The median UIC in women was 160 µg/L. Thirty six percent of 
women were iodine deficient (UIC <100 µg/L) whereas 22% 
had an optimal UIC (150-300 µg/L). The determinants of these 
micronutrient deficiencies will be assessed in further analysis 
of the data. 

Conclusions: Vitamin and mineral deficiencies are preva-
lent among women 15-49 years old in Tanzania, with 30% of 
women being deficient in VA, iron or iodine. A comprehensive 
nutrition intervention is needed to combat vitamin and mine-
ral deficiencies among women in Tanzania. 

Key words: VAD; iron deficiency; iodine deficiency; Tanza-
nia; Demographic Health Surveys (DHS) 
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PO446
DIETARY PATTERNS AND MORTALITY RISK IN THE 
MULTIETHNIC COHORT STUDY
S Y. Park1, L R. Wilkens1, B E. Henderson2, L N. Kolonel1 
1Epidemiology Program, University of Hawaii Can-
cer Center, Honolulu, HI, USA 
2Department of Preventive Medicine, University of 
Southern California, Los Angeles, CA, USA

Background and objectives: Overall dietary patterns may 
provide insights into the associations between diet and disea-
ses that the assessment of individual foods/nutrients may not 
uncover. We prospectively investigated the association between 
three distinct dietary patterns, ‘Fat and Meat’ (characterized by 
high intake of discretionary fat, meat, eggs, and cheese), ‘Vege-
tables’ (vegetables groups), and ‘Fruit and Milk’ (milk/yogurt 
and fruit groups) and risk of all-cause, cancer, and cardio-
vascular mortality in the Multiethnic Cohort with more than 
215,000 African Americans, Native Hawaiians, Japanese Ame-
ricans, Latinos, and whites. 

Methods: For this analysis, we only included 148,693 par-
ticipants who reported no history of heart disease, cancer, or 
stroke. During 13 years of follow-up, 22,735 deaths occurred, 
including 7703 cancer deaths and 7926 cardiovascular deaths. 
Risk was estimated using Cox proportional hazard models. 

Results: After multivariable adjustment using a compre-
hensive smoking model, Fat and Meat pattern was associated 
with a higher risk of all-cause (highest vs. lowest quintile: ha-
zard ratio (HR) = 1.36, 95% confidence interval (CI): 1.27, 1.46 
), cancer (HR = 1.17, 95% CI: 1.04, 1.32), and cardiovascular 
(HR = 1.42, 95% CI: 1.27, 1.60) mortality. In contrast, Vegeta-
bles pattern was related to a lower risk of all-cause (HR = 0.85, 
95% CI: 0.81, 0.89), cancer (HR = 0.88, 95% CI: 0.81, 0.96) and 
cardiovascular (HR = 0.85, 95% CI: 0.79, 0.93) mortality. The 
associations were similar in never smokers only, which sugges-
ted no evidence of residual confounding by smoking. However, 
Fruit and Milk pattern showed a slight increase in risk of all-
cause mortality overall but no significant association in never 
smokers. 

Conclusions: A dietary pattern high in fat and meat may 
increase the risk of all-cause, cancer, and cardiovascular mor-
tality, whereas a dietary pattern high in vegetables may reduce 
the risk. 

 Key words: dietary patterns, mortality, cancer, cardiovas-
cular disease, multiethnic cohort 

 PO447
OVERWEIGHT AND OBESE AMONG VERY YOUNG 
CHILDREN IN CHILE AND ASSOCIATION WITH 
EARLY DEVELOPMENT
R. Kagawa1, L. Fernald2, J. Behrman3 
1School of Public Health, University of California, 
Berkeley, USA 
2School of Public Health, University of California, 
Berkeley, USA 
3University of Pennsylvania, USA

Background and objectives: To document the prevalence 
of overweight and obesity among very young children in Chi-
le and to explore the association of overweight/obesity with 
early childhood development. Child obesity/overweight may 
act through health and self-image to influence later social and 
economic success. This study strengthens our understanding of 
causal pathways by exploring whether developmental comor-
bidities are present at a very young age. 

Methods: This study uses cross-sectional data from the first 
wave of the Chilean Encuesta Longitudinal de la Primera In-
fancia (ELPI), which is a nationally representative sample of 
about 15,000 children and their families. We used validated 
scales to measure socio-emotional, behavioral, motor, langua-
ge and overall development. This study uses multivariate linear 
regression to estimate the association between overweight/
obesity and early childhood development while controlling for 
confounding factors. 

Results: In Chile, 35% of very young children are obese or 
overweight (defined as >2SD) and 21% are obese (>3SD). A 
higher prevalence of obese children live in urban areas (OR, 
1.18; P=0.02, 95% CI, 1.025, 1.347). Controlling for opportuni-
ties for physical activity and indicators of socioeconomic posi-
tion (e.g. wealth and maternal education), a higher prevalence 
of obesity, but not overweight, was associated with three mea-
sures of development: the Test of Psychomotor Development 
(Coordination: RR, -0.152; P< 0.005; 95% CI, -0.213, -0.091. 
Gross Motor: RR, -0.177; P<0.005; 95% CI, -0.238, -0.115) the 
Evaluation Scale of Psychomotor Development (RR, -0.170; 
P<0.005; 95% CI, -0.250, -0.090) and the Spanish adapted 
version of the Peabody Picture Vocabulary Test (RR, 0.077; 
P=0.026; 95% CI, 0.009, 0.145). 

Conclusions: Early childhood obesity in Chile is associated 
with arrested language and motor skill development. Unders-
tanding the type of comorbidities present at a very young age 
can help clarify causal pathways linking obesity, development, 
and later social and economic success. 

Key words: early childhood development, obesity, 
overweight 
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PO448
THE PROBLEM OF STUNTED CHILDREN IN INDO-
NESIA AND ITS IMPLICATION FOR THE COUNTRY 
DEVELOPMENT
Atmarita1, Soekirman2 
1The National Institute of Health Research and De-
velopment, Ministry of Health, Indonesia 
2Danone Institute Indonesia

Background and objectives: Chronic malnutrition pro-
blems in Indonesia are illustrated by the high prevalence of 
short children aged 0-59 months which close to 40 percent. 
This paper attempts to provide concrete recommendations 
based on identified risk factors for chronic malnutrition and 
stunting. 

Methods: The descriptive assessment was apply using data 
collected from Basic Health Research (Riskesdas) 2010 by 
National Institute of Health Research and Development (NI-
HRD), Ministry of Health 

Results: Children in Indonesia are still far behind in nu-
tritional attainment as shown by the achievement of average 
height of children when they are 19 years old. Among males 
attained a mean height of 162.9 cm, which is 13.6 cm shorter 
than international WHO reference mean height for this age 
and 19 year old girls had a mean height of 152.8 cm or 10.4 cm 
shorter than the WHO height reference. 

Conclusions: Impaired growth during childhood indicates 
less efficient development especially in the improvement of hu-
man resources. Comprehensive and integrated efforts should 
be urgently needed and started from the root causes of poverty 
affecting nutritional intake through various forms of commu-
nity empowerment, including behavior changes which stimula-
tes intervention program acceleration to combat stunting risk. 

Key words: stunted children, poverty, country development 

PO449
HYDROGEN GENERATED BY FERMENTATION OF 
DIETARY FIBER AND RESISTANT STARCH RELIE-
VES OXIDATIVE STRESS IN RATS.
N. Nishimura1, H. Tanabe1, Y. Sasaki1, Y. Makita1, M. 
Ohata1, T. Yamamoto1 
1Department of Nutritional Sciences, Nayoro City 
University, Nayoro, Hokkaido, Japan

Background and objectives: Excessive oxidative stress can 
trigger the onset and progression of various lifestyle diseases. 
Recently, the effects of hydrogen (H2) on reducing oxidative 
stress have been clarified and its reduction activity in vivo has 

been confirmed in rodents administered H2 through inhala-
tion of H2 gas and drinking H2 water. The aim of this study 
was to determine the effect of H2 generated by fermentation 
of dietary fiber and resistant starch in the large intestine in rats 
with hepatic ischemia-reperfusion (IR) injury, an oxidative 
stress model. 

Methods: Rats were fed diets containing non-fermentable 
cellulose (negative control), pectin and high amylose corns-
tarch (HAS; resistant starch source) for 7-14 d. On the last day 
of the experimental period, rats were subjected to IR treatment 
(ischemia 30 min, reperfusion 45 min). Portal H2 concentra-
tions were measured using a gas chromatography technique. 
The extent of oxidative stress was determined by the hepatic ra-
tio of reduced:oxidized glutathione and plasma ALT and AST 
activities. 

Results: The ability to produce H2 in the large intestine was 
enhanced by feeding pectin and resistant starch (5-10 umol 
portal H2/L) but not cellulose (0.5-1 umol portal H2/L). A 
high ratio of reduced:oxidized glutathione was induced in IR 
rats fed pectin and HAS diets compared to control IR rats. Fur-
thermore, plasma ALT and AST activities in IR rats fed pectin 
and HAS were lower than in the control IR rats. 

Conclusions: H2 generated by large intestinal fermentation 
could relieve oxidative stress. Large intestinal generation of H2 
potentially plays a significant role in the control of various li-
festyle diseases that can be achieved through long-term dietary 
fiber and resistant starch intake. 

Key words: hydrogen, dietary fiber, resistant starch, fer-
mentation, oxidative stress 

PO450
CORRELATIONS BETWEEN DIFFERENT ANTHRO-
POMETRIC MEASUREMENTS AND INDICES IN A 
SELECTED SRI LANKAN POPULATION- A PRELIMI-
NARY STUDY
K N W. Walatara1, K. Anusha1, M F F. Nusha1, U P K Het-
tiaratchi1, L V. Athithan1, P P R. Perera1 
1Department of Biochemistry, Faculty of Medical 
Sciences, University of Sri Jayewardenepura, Sri 
Lanka

Background and objectives: Prevalence of obesity is in-
creasing rapidly in the world. In Sri Lanka the percentage of 
adults in overweight, obese and centrally obese categories are 
25.2%, 9.2%, 26.2% respectively according to World Health 
Organization (WHO) cut-off values for Sri Lankans. Obesity 
leads to further health concerns such as diabetes, cardiovas-
cular disease etc. There are several anthropometric measure-
ments & indices used in assessing body fat levels such as Waist 
Circumference (WC), Hip Circumference (HC), Mid Arm Cir-
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cumference (MAC), Body Mass Index (BMI) & Waist to Hip 
Ratio (WHR). Thus, the aim of this study was to investigate the 
correlations between these parameters with each other and age. 

Methods: This descriptive cross sectional study was carried 
out with 46 non diabetic individuals (age: 22-60 years). Ethical 
approval was obtained from the Ethics committee, Faculty of 
Medical Sciences, University of Sri Jayewardenepura. Anthro-
pometric measurements (weight, height, WC, HC, MAC) and 
indices (BMI, WHR) were obtained according to WHO and 
NHANES III standards and data were analyzed using SPSS ver-
sion 16. 

Results: BMI range of the population was 17.9 kg/m2 - 36 
kg/m2 with 41% of the population having a BMI of >25 kg/m2. 
BMI values showed significant correlations with HC, WC, and 
MAC (p<0.05). WHR indicated significant correlation with 
only WC (p<0.05). MAC did not yield significant correlation 
(p>0.05) with WHR but had significant correlations with other 
parameters measured (p<0.05). Participants >35 years had a 
WHR >0.85 and participants >35 years had a WHR <0.85. A 
significant correlation with age and WHR (p<0.05) was obser-
ved, however, no significant correlations were observed bet-
ween age and other parameters. 

Conclusions: BMI and MAC might be better parameters 
compared to WHR to estimate body fat levels in this popula-
tion. 

Key words: Anthropometric measurements, anthropome-
tric indices, BMI, WHR, MAC

PO451
HOME BASED COMPLEMENTARY FEEDING IN 
COMMUNITIES OF BANGLADESH: TRIALS OF IM-
PROVED PRACTICES (TIPS)
S K. Roy1, I. Kabir1, K. Jahan1, N. Sultana1, I. Jahan1, K S.1, 
B. Lalita1, M M A.1 
1Bangladesh Breastfeeding Foundation, Institute of 
Public Health, Dhaka, Bangladesh

Background and objectives: In Bangladesh child malnutri-
tion is reflected with high level of stunting and micronutrient 
deficiency. Appropriate complementary feeding practices are 
only 21% in Bangladesh (BDHS 2011). Age appropriate com-
plementary feeding with sufficient energy& nutrient dense 
food can combat challenges of food insecurity and lack of ac-
cess to diverse nutritious foods. The study aimed at developing 
complementary feeding manual with guidance for improving 
complementary feeding practices in Bangladesh. 

Methods: A base line study was conducted all over Ban-
gladesh on current practices of complementary feeding Ba-
sed on the results from the literature review and baseline 
survey(FGDs,in-depth interviews and observational data) reci-

pes have been formulated considering availability, seasonality, 
energy density, protein content, micronutrient ,minimum die-
tary diversity, cost, feasibility, acceptability following standard 
guidelines for the children of 6 to 23 months of age. Improved 
recipes were then tried in child in seven divisions of Bangla-
desh. Acceptance were evaluated using standard score card. La-
boratory analyses of improved recipes for 10 ingredients were 
also assessed for adequacy of nutrients. 

Results: All 35 recipes were well accepted by children and 
their care takers. A guideline and manual for appropriate CF 
practice considering the complementary foods, recipe options, 
key nutrition education messages and recommendations based 
on Trials of Improved practices (TIPS) carried out in Bangla-
desh has been developed. 

Conclusions: The tested and improved recipes will be used 
for the children of Bangladesh to prevent malnutrition and the 
guidelines and the pictorial manual will help nutrition practi-
tioners of developing countries of the world. 

 Key words: Home-based, Complementary Feeding, TIPS, 
children

PO452
WHICH MOTHERS IN RURAL COMMUNITIES 
DON’T INITIATE TIMELY BREASTFEEDING OR EX-
CLUSIVELY BREASTFEED ? A STUDY IN 6 LOW IN-
COME COUNTRIES
A. Patel1, S. Bucher2, F Esamai3, S. Goudar4, E. Chomba5, 
A. Garces6, O. Pasha7, E. Liechty2, R. Derman8, W. Carlo9, 
M. Hambidge10, R. Goldenberg11, J. Moore12, E. Mc Clu-
re12, M. Koso-Thomas13, L. Wright13, P. Hibberd14 
1Lata Medical Research Foundation, Nagpur, India 
2Indiana University School of Medicine, Indianapo-
lis , Indiana 
3Moi University, Eldoret, Kenya 
4Jawaharlal Nehru Medical College, Belgaum, India 
5University of Zambia, Lusaka, Zambia 
6San Carlos University, Guatemala City, Guatemala 
7Aga Khan University, Karachi, Pakistan 
8Christiana Health Care, Newark, Delaware 
9University of Alabama at Birmingham, Bir-
mingham, Alabama 
10University of Crete School of Medicine, GR-71033 
Crete, Greece

Background and objectives: Sub-optimal breastfeeding 
has been recognized as a leading risk factor for global burden 
of disease in 2010. Timely initiation of breast feeding (TIBF) or 
breastfeeding (BF) in the first hour is included in the essential 
newborn care (ENC) guidelines of the WHO and exclusively 
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breast feeding (EBF) is recommended for first 6 months of life 
but have been a challenge to achieve globally. This study de-
termined prospectively the prevalence of TIBF and EBF at 6 
weeks postnatal and factors associated with lack of TIBF and 
EBF in rural communities of 6 low-middle income countries 
trained in ENC. DESIGN/

Methods: A Maternal and Newborn Health Registry pros-
pectively enrolled 31,608 pregnant women followed to 6 weeks 
postnatal in rural communities in 6 countries (Kenya, Zambia, 
Guatemala, Argentina, Pakistan and India) between January 
2010 and December 2012. 

Results: TIBF rates ranged from 28% to 91% and that of 
EBF at 6 weeks ranged from 85% to 99%. The significant ad-
justed relative risks for lack of TIBF were older maternal age 
(1.01), lower parity (1.02 for none, 1.03 for 1), caesarian section 
(1.9), LBW <1500g (1.72), 1500-2499 (1.16), multiple births 
(1.18), female (0.98), resuscitation (1.37), baby not placed on 
mother`s abdomen after delivery and for non EBF were older 
maternal age (1.02) parity > 2 (1.34), some schooling (1.62), 
LBW <1500g (2.56), 1500-2499g (1.24), lack of TIBF (1.42), 
clean fuels for household cooking (1.32). 

Conclusions: Despite standardized ENC training, rates of 
TIBF vary widely across countries. Reinforcement of training 
and alternate methods to administer breast milk to LBW or re-
suscitated neonates may be needed to improve TIBF, and, EBF 
in those that do not receive TIBF. Stakeholders to promote EBF 
post-partum may consider targeting older women with some 
education and higher parity. 

Key words: Exclusively Breastfeed, Initiate Timely Breast-
feeding 

PO453
DESIGN AND PROCESS EVALUATION OF A PAI-
RED-MATCHED RANDOMIZED CONTROLLED 
HEALTH PROMOTION TRIAL IN ECUADOR
R. Verstraeten1,2, L. Maes3, P. Kolsteren1,2 
1Department of Food Safety and Food Quality, 
Ghent University, Ghent, Belgium 
2Nutrition and Child Health Unit, Institute of Tropi-
cal Medicine, Antwerp, Belgium 
3Department of Public Health, Ghent University, 
Ghent, Belgium

Background and objectives: Childhood obesity is increa-
singly prevalent in low- and middle-income countries, and 
effective health promotion interventions are required to tackle 
it. A theory- and evidence-based project ‘ACTIVITAL!’ aimed 
to design, implement and evaluate a school-based intervention 
to improve physical activity (PA) and dietary behaviour among 
Ecuadorian adolescents. The systematic development of the 

intervention and the process evaluation for the first year are 
described. 

Methods: Both the intervention mapping protocol and the 
Comprehensive Participatory planning and Evaluation ap-
proach were used when developing the intervention. A cross-
sectional study and a formative evaluation including focus 
groups, literature review and participatory stakeholder work-
shops were undertaken to inform its development. A process 
evaluation was conducted including the ‘reach’ and ‘dose’ of the 
intervention components for parents and adolescents. 

Results: An intervention framework with different stra-
tegies targeting adolescents, parents and school tuck shops 
was developed. These strategies included individual (i.e. an 
interactive programme on healthy nutrition and PA) and en-
vironmental (i.e. workshops with parents and tuck shop staff 
and a walking trail) components. The effectiveness of the in-
tervention on BMI, dietary and PA behaviour was evaluated 
through a paired-matched cluster RCT in 20 secondary schools 
(NCT01004367). Of the 73.3% teachers who initially agreed to 
participate, only 58.6% provided the classes and 23% of parents 
attended the workshops. In contrast, reach was high among 
adolescents (95%). Importantly, the intervention ‘dose’ was 
high, with 84% of classes and 100% of workshops provided. 

Conclusions: The ACTIVITAL! project developed a school-
based intervention tailored to the cultural needs of Ecuadorian 
adolescents and their environment. Intervention components 
were successfully implemented and reached a high dose. It’s 
important to have clear and transparent reporting of interven-
tion development and process evaluation, to be able to apply 
such interventions in similar settings. 

Key words: Ecuador, process evaluation, adolescents, health 
promotion intervention 

PO454
ANTI INFLAMMATORY EFFECT OF CINNAMALDE-
HYDE ON A MICROGLIA, MG6
K I. Minato1, M. Hayasaka1, A. Ohara1 
1Department of Applied Biological Chemistry, Meijo 
University, Nagoya, Japan

Background and objectives: It has been known that cin-
namaldehyde, isolated from leaves of Cinnamomumosmo-
phloeum, exhibited an anti-inflammatory effect on monocytes/
macrophages. It has been reported that an active monocyte/
macrophage secreted proinflammatory cytokines, such as IL-1 
, TNF- , IL-6, and free radical molecules, reactive oxygen spe-
cies and nitric oxide (NO). These molecules have been recog-
nized to become signal transduction molecules in management 
of innate and adaptive immunity. However, it is concerned that 
inflammatory damage would be induced, if they are secreted 
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excessively in monocyte/macrophage. In this study, we inves-
tigated whether cinnamaldehyde could inhibit hyper-inflam-
matory action in monocyte/macrophage. 

Methods: MG6 is classified into microglia as murine bra-
in macrophage. It is considered that various proinflammatory 
molecules were excessively produced from this microglia 
during activation of it. However, such chronic hyper-inflam-
mation of microglia is recognized to induce neural disorders. 
We examined whether cinnamaldehyde could down-regulate 
expressions of proinflammatory cytokines, IL-1 , TNF-α, and 
IL-6, and free radical such as NO in inflammatory microglia, 
MG6, stimulated with LPS. 

Results: In this work, it was shown that cinnamaldehyde 
could inhibit to induce active proinflammatory cytokines. 
Although IL-1 mRNA expression did not change in stimulated 
MG6 by qRT-PCR analysis, production of active IL-1 protein 
might be inhibited by cinnamaldehyde. It was also suggested 
that an inhibition of caspase-1 production, which could con-
verse the preform of IL-1 into active form, might contributed 
to this down-regulation by cinnamaldehyde. Moreover, it was 
suggested that this compound could down-regulate expression 
of other proinflammatory cytokines mRNAs and production of 
NO in the microglia stimulated with LPS. 

Conclusions: These results suggested that cinnamaldehyde 
could inhibit hyper inflammatory of microglia. And, we con-
sider that anti-inflammatory action of it could contribute to 
prevention from nervous disorders, and thus, cinnamon leaves 
could be used as effective materials for our health care. 

Key words: cinnnamaldehyde, microglia, MG6, anti-in-
flammatory 

PO455
WORKFLOW OF ISOLATION AND FUNCTIONAL 
CHARACTERIZATION OF ORDESA’S PROBIOTIC 
STRAIN COLLECTION
J A. Moreno Muñoz1, G C. Cifuentes1, M. Rodríguez-Pal-
mero1, J. Puigjaner1, M. Rivero1 
1Laboratorios Ordesa, Barcelona, Spain

Background and objectives: The intestinal microbiota is 
an important factor for health and the evolution of diseases in 
humans and animals. For this reason efforts have focused in 
the use of different techniques to isolate and characterize bac-
teria with probiotic properties that could be used as preventi-
ve agents. The objective of this study was stablish an effective 
workflow to isolate probiotic strains from human samples, in-
cluding human milk, and feces of breastfeeding mothers and 
their babies. 

Methods: Several samples of human origin including 
breast milk (aseptically obtained), infant feces and breast milk 
mother’s feces have been used. Several dilutions of these ho-
mogenized samples were plate in different culture media under 
anaerobic conditions at 37ºC. For each colony, cellular mor-
phology and Gram stain was determinated. Gram-positive 
rod-shaped bacteria were selected to test catalase, oxidase, ami-
nopeptidase and F6PPK activities. Putative Lactobacillus and 
Bifidobacterium species were genetically identified sequencing 
and comparing 16S rRNA sequences obtained with the Riboso-
mal Database Project (http://rdp.cme.msu.edu/). Strains iden-
tified as a member of Lactobacillus or Bifidobacterium genus 
were selected to test their biochemical activities (carbohydra-
tes profile and specific enzyme activities) using API 50CH and 
API ZYM, and also to establish their Random Amplification of 
Polymorphic DNA (RAPD) profile. 

Results: More than 400 potential probiotic strains have 
been isolated and identified using this workflow. The genetic 
data obtained has been used to elaborate phylogenetic trees to 
evaluate biodiversity, and the biochemical data has been used 
to improve phylogenetic trees by elaborating biodiversity den-
dograms in order to classify all Ordesa’s probiotics in groups 
of biodiversity. A clear representative probiotic strain has been 
identified for each biodiversity group. 

Conclusions: The workflow used to isolate and characterize 
strains was effective, high amount of potential probiotic bac-
teria have been recovered from human feces and breast milk. 

Key words: gastrointestinal microbiota, infants, Lactobaci-
llus, Bifidobacterium, probiotics. 
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EVOLUTION OF PHYSICAL FITNESS IN A 4 YEAR-
PERIOD IN NON-INSTITUTIONALIZED ELDERLY: 
MADRID- EXERNET LONGITUDINAL STUDY
O. Lopez-Torres1, R. pedrero-chamizo1, G. Palacios1, B. 
Maroto1, D. Cañada1, A. Meléndez1, M. González-Gross1 
1ImFINE Research Group, Madrid, Spain

Background and objectives: To maintain adequate physi-
cal fitness levels (PFL) in elderly is important to keep indepen-
dence and life quality. The aim of this study was to assess the 
evolution of PFL in a 4-year period in non-institutionalized 
Spanish elderly. 

Methods: 187 subjects (≥65 y) from the Madrid cohort of 
the Longitudinal EXERNET study were analysed twice: in 2008 
and 2012 for static balance (SB), leg strength (LSt), arm streng-
th (ASt), flexibility, agility (A), walking speed (WS) and aerobic 
capacity (AC) using eight test (Rikli & Jones). Parametric and 
non-parametric analyses were executed with SPSS. Right-arm 
flexibility (RAFx), Left-arm flexibility (LAFx) and AC where 
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analysed with a T test. SB, leg flexibility (LFx), A and WS were 
analysed with a Wilcoxon Test. Data were analysed according 
to sex and initial age: 65-69y: GA1; 70-74: GA2; and ≥75: GA3). 

Results: Mean SB (29.0-21.7s), A (5.2-5.8s), WS (16.1-
17.7s), and AC (536.6-487.2 m) scores decreased significantly 
after the 4 year-period (first and second measurement) in the 
whole sample, independent of age and sex (all ≤0.05). Arm 
(-16.2/-12.6 cm) and leg (-5.0/ -3.1 cm) scores improved in the 
4 year-period. Decreases were more pronounced in men than 
in women in all tests. Significant differences were observed 
within GA1 for SB (38.6 – 26.6 s), arm (-14.6/ -8.1 cm) and leg 
(-6.4/-1.6 cm) flexibility, A (5.1-5.8 s), WS (14.9-16.6 s) and AC 
(597.8-531.2 m). Within GA2 and GA3 significant differences 
were found for A and WS. 

Conclusions: Physical capacity tends to decrease in the 4 y 
period except for flexibility and ASt. AG1 is much more affec-
ted than the other two groups. Results show that fitness tends 
to worsen strongly in AG1and in men, while the tendency in 
the other groups and women is not so marked.

Key words: Fitness, elderly, quality of life 

PO457
FOOD AVAILABILITY AND QUALITY OF THE DIET 
IN HOUSEHOLD`FROM SPAIN (1964-2011)
S. del Pozo1, T. Valero1, E. Ruiz1, J M. Ávila1, G. Varela-
Moreiras1,2 

1Fundación Española de la Nutrición (FEN), Spain 
2University CEU San Pablo, Madrid, Spain

Background and objectives: The aim was to describe the 
food availability, the dietary patterns and some markers of die-
tary quality in Spanish household.

Methods: This study is based on the household consump-
tion assessed by the National Institute of Statistics (INE) and 
the Spanish Ministry of Agriculture, Food and Environment 
(MAGRAMA) in collaboration with the Spanish Nutrition 
Foundation (FEN). 

Results: Many differences are observed regarding the con-
sumption of foods in Spain between the 60`s and nowdays. 
The most important changes are observed between 1964 and 
1981 in almost all food groups, especially in dairy (1964:228 
g/person/day; 1981:381 g/person/day; 2011:308 g/person/
day), fruits (1964:162g/person/day; 1981:283 g/person/day; 
2011:291 g/person/day) and meat (1964:77g/person/day; 
1981:179 g/person/day; 2011:141 g/person/day), except in oil 
and fats where the most important changes are observed bet-
ween 1991 (54,9 g/person/day) and 2001 (35,3 g/persona/day). 
The consumption was much higher in 1964 than in 2011 for 
cereals (143 g/person/day in 1964 vs. 160 g/person/day at pre-
sent), oils and fats (468 g/person/day vs. 31,9 g/person/day), 

legumes (1964:41 g/person/day-2011:10,7 g/person/day), and 
lower for fruits (162 g/person/day and 291 g/person/day in 
2011) and meat (77 g/person/day (1964) and 141). Energy in-
take in household declined about 1000 kcal/person/day, when 
compared the mean consumption in 2011 (2075 kcal/person/
day) with 1964 (3008 kcal/person/day). The contribution (%) 
of macronutrients and alcohol to energy consumption in Spain 
from 1964 to 2011 shows also important differences (pro-
tein 12% in 1964 vs. 15% nowdays; lipids, from 32% to 41% 
in 2011; carbohydrates: 53% in 1964 and 42% in 2011). The 
data from 1960´s were much more close to the recommenda-
tions. In order to evaluate the dietary fat quality, the percentage 
contribution of the three fatty acid families to the total ener-
gy was calculated (1964vs.2011): SFA (8.6%vs.11.9%), PUFA 
(3.7%vs7.5%), whereas for the MUFA there were almost no 
modifications (17%vs.17,9%).

Conclusions: Social and economic changes have led to im-
portant modifications in food and dietary patterns in the last 
few decades, some changes have had a potential positive im-
pact whereas others have moved the Spanish diet somewhat 
away from the traditional Mediterranean one.

Key words: Food-availability, household, quality-diet, 
food-patterns, Spain
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PRODUCT FORMULATION FROM DEHYDRATED 
SPINACH AND CARROT: IMPACT STUDY OF THE 
DEVELOPED VIDEO FILM INVOLVING LOCAL LEA-
DERS
K. Parveen1, A. Rajendra2 
1Department of Home Science, Guru Nanak Girls 
Degree College, Pradesh, India Simran 
2College of Home Science and Women’s Develop-
ment, Allahabad Agricultural Institute – Deemed 
University, Uttar Pradesh- India

Background and objectives: Awareness about the nutrient 
content of vegetables is very less especially in the rural areas 
where they are grown abundantly. In view of this, the present 
study was undertaken with the objective to produce a video 
film on products developed from dehydrated vegetables i.e. spi-
nach and carrot. Its impact on rural women was then studied. 

Methods: Rural women between the age of 18-35 years 
were selected from two villages of Allahabad district namely 
Malakharhar (n=40) as experimental group and Champatpur 
(n=40) as control group. The film entitled ¡®Nirjalikrit palak 
avam gajar se bane paushtik alpahar¡¯ was produced for nu-
trition education showing the importance of vegetables, their 
dehydration and product formulation to combat micronutrient 
deficiencies. Video film was shown only to the experimental 
group first; without discussion and then with discussion. 
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Results: Before nutrition education, majority of the res-
pondents (γ90%) were in low knowledge category in both the 
groups. When the experimental group was exposed to video 
film, their knowledge level rose and majority of the respondents 
obtained medium score (67.5%) and when the same group 
was exposed to video film followed by discussion, their mean 
knowledge score further increased to 83.10 percent. Whereas 
there was no improvement in the knowledge scores of control 
group. The difference in the pre and post exposure knowledge 
scores (70.68 %) of experimental group was found to be highly 
significant (P<0.01). Percent retention in knowledge was found 
to be 74.52, 30 days after exposure to video film. 

Conclusions: Education level of respondents was positively 
and significantly correlated with knowledge scores of the expe-
rimental group. Therefore it can be concluded that this film can 
be used in teaching and popularizing of recipes developed by 
incorporating dehydrated vegetables. 

Key words: Product formulation, Dehydration,Education 

PO459
PROMESA II STUDY: EFFICACY FOR LOSING 
WEIGHT OF A MULTIDISCIPLINARY WEIGHT-LOSS 
PROGRAMME (PRONOKAL® METHOD)
J. Pérez-Guisado1, N. Gil2, I. Sajoux3, J. Fondevila4 
1Departamento de Medicina, Universidad de Cór-
doba, Spain 
2Head of Nutrition Department, CO PNK Distribu-
tion 
3Medical Department, Pronokal Group 
4Director, Punta Alta

Background and objectives: The Pronokal® Method is 
a multidisciplinary weight-loss programme involving diet, 
physical exercise and coaching under medical supervision. It 
consists of an active stage, divided into 3 phases with a very 
low calorie ketogenic diet (protein diet) followed by dietary 
re-education stage and maintenance stage. This study evaluates 
the efficacy of method for losing weight during the active and 
dietary re-education stages. 

Methods: Prospective, multicentre, epidemiological stu-
dy on the efficacy for losing weight of the multidisciplinary 
programme (Pronokal® Method). The patients began with the 
active stage, with protein diet based on products made with 
high biological value proteins, until they had lost 80% of their 
excess weight. They then began dietary re-education stage with 
gradual reintroduction of different foods. The physical exercise 
and coaching were maintained throughout. Weight-loss results 
and differences between genders were analysed using compari-
son tests Student’s t-test and ANOVA. 

Results: Date were recorded from 3435 patients (83% fema-
le), with mean BMI of 32.68±5.83. Mean weight loss was -17.42 
kg. During the active stage, weight loss was -14.43 kg (82.8% 
of weight loss) (p<0.0001) and during the dietary re-educa-
tion stage, the weight loss was -2.99 kg (17.2% of weight loss) 
(p<0.0001). The men lost comparatively more weight than the 
women, both in absolute terms and percentage-wise, during 
both the active stage (-13.44 kg vs. -9.90 kg; p<0.05 and 11.90% 
vs. 11.10%; p=0.05) and the dietary re-education stage (-21.06 
kg vs. -15.01 kg; p<0.05 and 19.22% vs. 17.72%; p<0.05). 

Conclusions: The multidisciplinary programme (Pronokal 
Method) has been shown to be effective for losing weight in 
men and women, although men lose more than women. The 
bulk of the weight is lost during the active stage with the very 
low calorie ketogenic diet (protein diet). 

Key words: obesity, multidisciplinary, very low calorie diet, 
protein diet, Pronokal Method. 

PO460
ORGANOLEPTIC AND NUTRITIONAL EVALUA-
TION OF VALUE ADDED PRODUCTS PREPARED 
FROM GERMINATED SORGHUM (SORGHUM BI-
COLOR) FLOUR
V. Singh1, S. Agarwal1 
1College of Home Science, Maharana Pratap 
University of Agriculture & Technology, Udaipur, 
Rajasthan, India

Background and objectives: Germination is a traditional 
method of processing which is known to have positive effects 
on the nutritional quality of grains. Objective: An attempt was 
made to develop and assess the nutritional qualities of value 
added products prepared from germinated sorghum flour. 

Methods: For the development of products grains were ger-
minated for 48h and milled to obtain flour. Three products na-
mely mathri, ladoo and sweet biscuits were prepared by incor-
porating germinated sorghum flour (GSF) at 20, 40 and 60% 
level along with one control. Sensory evaluation of products 
was done on 9 point hedonic rating scale by a panel of ten jud-
ges. 

Results: Mathri containing 20%GSF, ladoo and sweet bis-
cuits having 40% GSF were judged as the most acceptable by 
the panel members. These products were chosen for analyzing 
proximate composition, anti-nutrients and in-vitro protein di-
gestibility. Moisture content of products ranged from 3.82g to 
4.43g/ 100g. Crude protein content varied from 8.71 to 14.13g 
per100g on dry weight basis. Ladoos were found to be having 
highest crude fibre and ash content. Biscuits were highest in 
fat and energy content i.e.23.5g and 486.9kcal, respectively. In 
terms of minerals, iron content was ranging from 2.68‐3.38mg, 
calcium 32.0-57.2mg, zinc 1.78-3.64mg, copper 0.78- 0.99mg 
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and manganese content was 2.22 to 2.67mg/ 100g on dry weight 
basis. Tannin was observed lowest in mathri (1.26mg/100g) fo-
llowed by biscuits (1.63mg/100g) and ladoo (2.98mg/100g) on 
dry matter basis. However, ladoo had highest phytic acid con-
tent and also the highest percentage of in vitro protein digesti-
bility than other products. 

Conclusions: Germination is a beneficial technique for en-
hancing the nutritive value of sorghum. Products developed 
from germinated sorghum flour were very well accepted and 
this can create a pathway for enhancing the nutrition security 
of the masses. 

Key words: Germinated sorghum flour, product develop-
ment, sensory evaluation, nutrient composition, anti-nutrients 

PO461
COULD BREAD BE A GOOD VECTOR IN FIGHTING 
HYPERTENSION IN MOROCCO?
A. Derouiche1, A. Jafri1, N. Hibbi1, H. Taki1, R. Saile1, R. 
Hebbal2, M. Jabari3, M. Alami2 
1Université Hassan II Mohamedia Casablanca, Ben 
M’sik Faculty of Science, Morocco 
2Faculty of Medicine of Casablanca, Casablanca, 
Morocco 
3Municipal Health Division of Sidi Othmane, Casa-
blanca, Morocco

Background and objectives: The Moroccan Health De-
partment estimates the national HTA prevalence to 33.6% 
(from which 78% aren’t diagnosed). Since bread is the staple 
food in each Moroccan household, our objective was to evalua-
te the average amount of salt used in making bread in order to 
assess the impact of its overconsumption in causing high blood 
pressure. 

Methods: We collected 160 bread samples (80 with salt and 
80 without salt as control), between March and April 2011, 
from 80 bakeries in Casablanca. The quantification of salt was 
done using the MOHR method: based on the titration of chlo-
ride ions by colorimetric assay. 

Results: The average amount of salt used in the preparation 
of the regular bread is 17.42±1.28g of salt per Kg of flour. Ta-
king in consideration that the average consumption of bread by 
Moroccans is about 500g per day, which means that the intake 
of salt from bread consumption only is about 8-9 g per day. 

Conclusions: These results represent about two-fold the re-
commendations established by the Institute of Medicine (US) 
in their report of 2004, which are a daily intake according to 
age between 1500 and 2300 mg per day of sodium (3.75 and 
5.75 g per day of salt), and also the therapeutic target of 2000 
mg per day of sodium (5g of salt) established by 2003 by the 
WHO. Since bread is a staple food in Morocco and represents 
the source of half the sodium intake, we can only recommend 

using it as a vector for a national programme to reduce salt 
intake in order to fight hypertension. 

Key words: hypertension, salt intake, bread, Morocco 

PO462
EFFECT OF MAIZE PORRIDGE WITH AMARANTH-
GRAIN OR MICRONUTRIENT POWDER CONTAI-
NING NAFEEDTA ON IRON STATUS OF KENYAN 
CHILDREN: TRIAL VS. SIMULATION
C. Macharia-Mutie1,2, D. Moretti3, A M. Mwangi4, F J. 
Kok2, I D. Brouwer2 
1Ministry of Higher Education Science and Techno-
logy, Nairobi, Kenya 
2Division of Human Nutrition, Wageningen Univer-
sity, Wageningen, Netherlands 
3Laboratory of Human Nutrition, ETH, Zurich, Zwit-
zerland 
4Applied Nutrition Program, University of Nairobi, 
Nairobi, Kenya

Background and objectives: In case of policy decisions 
when resources are limited for intervention studies, theoreti-
cal simulations may provide a guide into choice of appropriate 
intervention. Efficacy trials still a gold-standard for evaluating 
the impact of fortification with iron-rich foods such as ama-
ranth-grain and multi-micronutrients powder (MNP) contai-
ning NaFeEDTA to control iron deficiency (ID). We compared 
the effects of simulating and efficacy trial of maize porridge 
enriched with amaranth-grain or MNP to reduce ID in Kenyan 
pre-school children. 

Methods: A simulation using data from two surveys from 
Mwingi Kenya was done. In the 1st survey (2008), dietary in-
take data were collected by 2-day 24hr recalls (n=197). Bio-
chemical data (n=70) was collected in 2nd survey (2010). For 
an 80-day simulation and 96-day intervention (n=279; 12-59 
months), porridges provided: unrefined maize porridge (con-
trol; 3.7 and 4.1 mg of iron/meal); unrefined maize (30%) and 
amaranth-grain (70%) porridge (amaranth group; 12.7 mg and 
23mg of iron/meal); or unrefined maize porridge with MNP 
(MNP group; 6.2 mg and 6.6mg iron/meal; 2.5mg iron as Na-
FeEDTA) respectively. Treatment effects were estimated relati-
ve to control. 

Results: In simulation study, ferritin concentration increa-
sed significantly in both amaranth (1.82µg\l 95% CI 1.42, 2.34) 
and MNP (1.80µg\l 95% CI 1.40, 2.31, p<0.005) group. Preva-
lence of ID was reduced by 54% in both groups. Consumption 
of amaranth and MNP in the trial increased ferritin concentra-
tion by [4% (95% CI=-28, 49) and 40% (95% CI=10, 95)] while 
prevalence of ID reduced by 17% and 70% respectively. Change 
was not significant in the amaranth group. 
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Conclusions: Both the simulation and efficacy trial show 
that consumption of maize porridge fortified with MNP con-
taining NaFeEDTA reduce prevalence of ID in pre-school chil-
dren. Simulations based on incomplete scientific evidence are 
not sufficient to replace scientific studies as there could be over 
estimation of effects. 

Key words: Amaranth-grain, MNP, Iron 

PO463
HERITABILITY OF CHRONOBIOLOGICAL PATTERN 
IN HEALTHY WOMEN
J. López Mínguez1, J F. Sánchez-Romera2, C. BANDIN1 L. 
Colodro-Conde2, J A. Madrid1, J R.Ordoñana2, M. Ga-
raulet Aza1 
1Department of Physiology Faculty of Biology, Uni-
versity of Murcia, Murcia, Spain 
2Twin Registry, School of Psychology, University of 
Murcia, Murcia, Spain

Background and objectives: Chronobiology is the scien-
ce which studies the biological changes in the individual along 
time, those which run around 24 hours, are defined as “Cir-
cadian Rhythms”. Previous studies have shown the influence 
of genetics and environmental factors in many aspects of life 
but the relative influence on the chronotype of the subject is 
still unknown. Thus, the aim of our study was to determine the 
heritability of circadian rhythmicity patterns in monozygotic 
(MZ) and dizygotic (DZ) twin. 

Methods: The pilot study was performed in 21 pairs of fe-
male twins (12 monozygotic [MZ] and 9 dizygotic [DZ]), with 
a BMI 24.3±2.8 and mean age 48±2. The sample was selected 
from the participants in the Murcia Twin Register. Zygosity 
was ascertained by DNA. Circadian patterns were studied by 
analyzing Wrist temperature that was measured during 1 week 
every 10 min. Rhythmic parameters were obtained using an in-
tegrated package for temporal series analysis “Circadianware®”. 

Results: MZ twins showed consistently higher intra-
pair correlations than DZ twins. Particularly interesting 
were the correlations in amplitude [MZ:r=0.830; P=0.001; 
DZ:r=0.258; P=0.502]; mean temperature [MZ:r=0.803; 
P=0.002; DZ:r=0.229; P=0.554]; M5 [MZ:r=0.555; P=0.061; 
DZ:r=0.063; P=0.872] and inter-daily stability [MZ:r=0.611; 
P=0.036; DZ:r=0.418; P=0.262]. One exceptions of this pattern 
was intra-daily variability. 

Conclusions: The pattern of correlations found point to 
moderate to high heritability for most of the variables analyzed, 
suggesting a relevant genetic influence in the chronobiology of 
the studied women. Variables with a known important effect 
of environment appear to be less influenced by genetic factors. 

Key words: chronobiology, twins, heritability

PO464
THE EFFECTS OF DIETARY GLUTAMINE ON HE-
PATIC INFLAMMATORY RESPONSE AND MITO-
CHONDRIAL IN DIABETIC SEPTIC MICE
W C. Chiu1,2, I T. Wang1, Y S Chiu1,2, S L Yeh1 
1School of Nutrition and Health Sciences, Taipei 
Medical University, Taipei, Taiwan 
2Department of Orthopedics, Shuang Ho Hospital, 
Taipei Medical University, Taipei ,Taiwan

Background and objectives: Diabetes or sepsis may de-
crease mitochondrial oxidative phosphorylation and damage 
mitochondrial function to lead tissue hypoxia and organ dys-
function. Glutamine has immunomodulatory and mitochon-
dria- protective property. Thus, this study investigated the 
effects of dietary glutamine on hepatic inflammatory response 
and mitochondrial function in diabetic septic mice. 

Methods: Male ICR mice were randomly assigned to dia-
betes mellitus control (DMC) and DM with glutamine (DMG) 
groups. Diabetes was induced by a single dose intraperitoneal 
injection of 150 mg/kg body weight streptozotocin and those 
mice fasting blood glucose higher than 200 mg/dL were consi-
dered diabetic. DMG group were received with a diet in which 
part of casein was replacing by glutamine, which provided of 
25 % of total amino acids for 3 weeks. Septic mice were induced 
by cecal ligation and puncture (CLP) and were sacrificed at 0, 6, 
and 24 hours after CLP, respectively. The blood and liver were 
collected for further analysis. 

Results: The DMG group had lower alanine aminotransfe-
rase and aspartate amniotransferase activities at 6 hours after 
CLP than those in the DMC group. Compare with DMC group, 
the hepatic cytochrome c oxidase subunit I mRNA levels in the 
DMG group were significantly higher at 6 hours after CLP. 
DMG group had a lower p65 mRNA level at 24 hours after 
CLP. Aspects of morphology were observed by transmission 
electron microscopy, the enlargement of hepatic mitochon-
drial damage induced by CLP. However, the structure damage 
in the DMG group was lower in the DMC groups. The results of 
hepatic mitochondrial permeability transition change were de-
creased less in the DMG group than those in the DMC group. 

Conclusions: These results suggest that dietary glutamine 
may attenuate the hepatic injury by modulating hepatic inflam-
matory response and mitochondrial function in diabetic mice 
with sepsis. 

Key words: glutamine, diabetes, sepsis, mitochondria 
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PO465
DIETARY BIOMARKERS IDENTIFIED THROUGH 
METABOLOMICS AND THEIR RELATION TO CO-
LORECTAL CANCER IN THE DIET, CANCER AND 
HEALTH COHORT
L. Hansen1,2, T. Barri2, M H. Kamstrup-Nielsen3, M. Kris-
tensen2, A. Olsen1, J. Christensen1, K. Overvad4,5, S B. En-
gelsen3, A. Tjønneland1, L O. Dragsted2 
1Danish Cancer Society Research Center, Copenha-
gen, Denmark 
2Department of Human Nutrition, Faculty of 
Science, University of Copenhagen, Frederiksberg, 
Denmark 
3Department of Food Science, Faculty of Science, 
University of Copenhagen, Frederiksberg, Denmark 
4Department of Epidemiology, Institute of Public 
Health and Social Sciences, Aarhus University, Aar-
hus, Denmark 
5Department of Cardiology, Aarhus University Hos-
pital, Aalborg, Denmark

Background and objectives: It is envisioned that advanced 
exploratory metabolite screening tools will provide useful in-
sights into biomarkers for recent as well as habitual intakes of 
foods and their possible relation to cancer development. A uni-
que opportunity for such investigations exists in the biobanks 
of cohort studies. The aim of the present study was to relate 
metabolite profiling patterns to incidence of colorectal cancer 
with focus on whole grains, fruits and vegetables. 

Methods: The present study was conducted among 322 wo-
men in the prospective Diet, Cancer and Health cohort study, 
consisting of 163 colorectal cancer cases diagnosed during a 
median follow-up period of 5.9 years and 159 referents. Non-
fasting blood samples and data on lifestyle and dietary factors 
were collected at recruitment. Plasma samples were profiled by 
untargeted metabolomics using liquid chromatography-time-
of-flight-mass spectrometry (LC-QTOF). Observed features 
were represented by retention time (RT) vs. m/z pairs. The fea-
ture list was analyzed using multiple linear regression or mo-
dified Cox proportional hazards models. Features with p<0.05 
and q<0.2 were considered potential markers and were further 
analyzed by MS/MS for identification. Markers were identified 
by standards having the same RT vs. m/z and a similar mass 
spectrum. 

Results: A total of 641 features were observed in the negati-
ve mode and 1071 in the positive after removal of erratic featu-
res. Glucose levels were found to be related to an increased risk 
of colorectal cancer. An inverse association with fruit and vege-
table intake was seen for the lipophilic compound identified as 
1-palmitoyl-2-(5-oxovaleroyl)-sn-glycero-3-phosphocholine 
(POV-PC), which has been found to promote atherosclerosis. 

Several other features, e.g. various amino acids as well as com-
pounds known as polyethylene glycols (PEG’s) were identified 
and associated to either CRC or dietary intake. 

Conclusions: Metabolite profiling patterns appear to be re-
levant biomarkers for use in cohort studies. 

Key words: Metabolomics, Colorectal cancer, Cohort study 

PO466
FOOD STRATEGIES GENERATED BY HOUSE-
HOLDS IN POVERTY AND ITS RELATIONSHIP TO 
CHILD NUTRITION IN NORTHWEST MEXICO
J M. Meléndez Torres1, G M. Cañez de la Fuente1 J. Le-
mos2 
1Coordinación de Desarrollo Regional, Centro de 
Investigación en Alimentación y Desarrollo, AC, 
Hermosillo, Sonora, México 
2Estudiante de la Maestría en Desarrollo Regional, 
Centro de Investigación en Alimentación y Desarro-
llo AC, Hermosillo, Sonora, México

Background and objectives: Obesity is considered by 
WHO as the epidemic of the twenty-first century, both in 
children and adults, as well as in all social strata. Mexico is a 
country that has the highest rates especially among children. 
At present, the obesity has been increase in poor communities 
therefore requires to be studied. Thus the aim of this study was 
to identify and compare different food strategies generated by 
households in poverty with different child nutritional status. 

Methods: A descriptive – comparative, quanti-qualitative 
and anthropological approach was carried out. Anthropome-
tric evaluation was performed on 182 children, aged 6 to 12 
years at northwest of Mexico. Later were selected 40 poor hou-
seholds according to nutritional status of children and, we con-
ducted a semi-structured interview with mothers in order to 
know food practices and social representations. Subsequently 
we could be identified food strategies. 

Results: The prevalence of overweight and obesity was 
31%, greater than the national average, especially in girls. The 
overweight was higher in girls and obesity in boys. We found 
also risk of stunting and stunting, the first was present mainly 
in boys and second one, only in girls. Practices in relation to 
food consumption in these households were carried out to re-
duce costs looking for different sources of food supply compro-
mising the variety and quality of food. In addition, they prio-
ritized foods that make the most of and satiate; besides flavor. 
They preferred thinness and beauty in women and thinness 
and strength in men. Differences in food strategies generated 
by households according to nutritional status and risk factors 
in early childhood were mainly in the food practices. 

Conclusions: Differences were take place in access to em-
ployment, government assistance, family networks, public ser-
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vices and domestic labor, diversification of supply, and food 
preparations. 

Key words: poverty, nutritional status, food strategies, hou-
seholds 
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PORTUGUESE FOOD AND NUTRITION ACTION 
PLAN
P. Graça1,2, M J. Gregório2 
1Directorate-General of Health, Lisbon, Portugal 
2Faculty of Nutrition and Food Sciences of Universi-
ty of Porto, Porto, Portugal

Background and objectives: In Portugal there is a coexis-
tence of high prevalence of obesity with high levels of food in-
security. Food insecurity may lead to the increasing of health 
inequalities, namely by an unequal distribution of obesity and 
other diet-related chronic diseases through the most vulne-
rable groups. This situation prompted the Portuguese Health 
Ministry to define the National Program of Healthy Eating as 
a priority program, which aims to improve the population´s 
nutritional status by promoting availability and physical/eco-
nomic access to healthy foods thus creating conditions for all 
citizens to valorize, consume and integrate them into their 
daily routines. 

Methods: Launched on March 2012, after consultation with 
partners and civil society, this is the first formal food and nu-
trition action plan in Portugal. Until that date, Portugal did not 
have a formal and integrated strategy. 

Results: The strategy determined five objectives: (1) increa-
se knowledge about food consumption and nutritional sta-
tus of the population, its determinants and consequences (2) 
improve the consumer’s knowledge to make them able to do 
more informed decisions (3) improve the availability of certain 
types of foods, particularly in schools, workplaces and other 
public institutions (4) identify and promote integrated and 
crossed-actions with other society sectors that encourage the 
consumption of healthy foods and (5) improve the qualifica-
tion of professionals who can influence knowledge, attitudes 
and behaviours in the food field. This strategy aims to combine 
economic growth with improving the nutrition situation and 
intends to integrate the local health regions and municipalities 
in a solid and structured nationally program, paying special at-
tention to health inequalities. 

Conclusions: This program follows the recent recommen-
dations of the WHO and EC, and pretends to be a multisecto-
rial program, involving stakeholders on healthy eating promo-
tion, addressing the current challenges of the double burden of 
malnutrition and the health inequalities. 

Key words: food and nutrition policy, health promotion, 
Portugal. 
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EFFECT OF WATER INTAKE ON RESTING ENERGY 
EXPENDITURE IN HUMANS
K. Okrêglicka1, K. Niewska1 
1The Department of Preventive Medicine and Hy-
giene, Medical University of Warsaw, Poland

Background and objectives: Drinking water is commonly 
espoused in weight loss regimens and is regarded as healthy. 
Recently, drinking water has been associated with a temporary 
increase in resting energy expenditure. However, the concept 
of a thermogenic effect of water is controversial because other 
studies have found that water drinking does not increase ener-
gy expenditure. The objective of the study was to test whether 
drinking water affects resting energy expenditure (REE) in hu-
mans. 

Methods: In 33 healthy male volunteers (age: 23,8+/-2,5 
years), normal-weight (body mass index (BMI): 23,7+/-1,9 kg/
m2), we measured the effect of drinking 500 ml at room tempe-
rature (22°C) water on REE by indirect calorimetry before and 
45 min after the drinks. All data are given as means +/-SD. REE 
after drinking of water was compared with the corresponding 
baseline value by a paired t test. The statistics were performed 
using statistical software (Statistica version 10). The level of sta-
tistical significance was set at P < 0,05. 

Results: Drinking 500 ml water increase REE by 8,5+/-
6,7% after 45 minutes (5,76+/-0,81 kJ/min vs 6,23+/-0,90 kJ/
min; P < 0,0001). It was reported that drinking half a liter of 
water at room temperature increased resting energy expendi-
ture by 30% in normal-weight healthy subjects and by 24% in 
overweight and obese healthy subjects on no medications after 
an hour. However previously and later published studies did 
not confirm this finding. 

Conclusions: Drinking water at room temperature increase 
resting energy expenditure. It is necessary to confirm whether 
the temporary thermogenic effect of drinking water exists over 
a longer period throughout the day. If confirmed in other stu-
dies may be a useful adjunctive treatment in overweight and 
obese individuals to attain an increase in energy expenditure. 

Key words: water, resting metabolic rate, thermogenesis. 
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ANTIHYPERTENSIVE AND TRIGLYCERIDES-LOWE-
RING EFFECTS OF SALVIA HISPANICA SEED EX-
TRACT IN HYPERTENSIVE RATS INDUCED BY L-
NAME
B. González-Martínez1,2, V. González-Ramos1, E. Solís-
Pérez1, F. Gúzman2 
1Universidad Autónoma de Nuevo León, Facultad 
de Salud Pública y Nutrición, México 
2Universidad Autónoma de Nuevo León, Facultad 
de Medicina, México

Background and objectives: Cardiovascular diseases are 
the first cause of death in Mexico being hypertension one of the 
main risks factor. Chia seed is rich in nutrients such as essential 
fatty acids, including omega-3, fiber and antioxidants. The chia 
has been known since pre Hispanic culture and has been used 
as a medicinal therapy because of the hypotensive effect and re-
duction of cardiovascular risk properties. In vitro studies have 
been performed on certain salvia seeds that possess bioactive 
compounds with potential ACE I-inhibitory effects 

Methods: 38 Rats with hypertension induced by L-NAME 
were divided into 4 groups (n=8): nega- tive control (Sham); 
hypertensive control (CH); hypertensive + captopril (HCA); 
and hypertensive + extract (HE). The group HE received P.O. 
400 mg/kg/day of methanolic extract of Chia (EM) during the 
experiment. For 5 weeks the systolic blood pressure (SBP) was 
monitored; blood was collected to quantify the serum levels of 
C-reactive protein (CRP), total cholesterol (ColT), (Col-LDL) 
cholesterol-LDL, triglycerides (TG), and liver enzymes (AST, 
ALT, LDH), at the beginning and at the end of the test. 

Results: We avoided the increase in SBP with the adminis-
tration of the methanolic extract in the HE group. There were 
no significant differences in ColT, LDL-Col nor PCR serum le-
vels. The TG levels of the HE group at the end were lower than 
in the CH group. No substantial changes in the levels of AST, 
ALT, LDH were found. 

Conclusions: The methanolic extract of Salvia hispanica L., 
when administered orally, lowers the SBP and the serum tri-
glyceride levels. These results and the ancient use of the Chia 
as food; suggest it’s safe to use chia in the treatment of high 
blood pressure, however, more studies are needed to find the 
dose with the desired effect and to be recommended. 

Key words: Salvia hispanica, methanolic extract, anti-hy-
pertensive 

PO470
ANTIMICROBIAL EFFECT OF MUNKOYO ROOTS 
(RHYNCHOSIA SPECIES), USED IN PREPARATION 
OF NON-ALCOHOLIC INDIGENOUS FERMEN-
TED ZAMBIAN BEVERAGES-CHIBWANTU AND 
MUNKOYO
M M. Mwale1, B. Viljoen1 
1Department of Microbial, Biochemical and Food 
Biotechnology, The University of the Free State, 
Bloemfontein, South Africa

Background and objectives: The Munkoyo roots are used 
in the preparation of the beverages munkoyo and chibwantu- 
Zambian non-alcoholic beverages. There is inadequate infor-
mation on the effects of the munkoyo roots (Rhynchosia) on 
the microbiology of these fermented beverages. There is a po-
tential that Munkoyo roots may have antimicrobial properties, 
thereby contributing to the microbiological quality and safe-
ty of the beverages. Objectives: To evaluate the antimicrobial 
effects of the munkoyo root extracts on pathogenic microorga-
nisms- E.coli and Staphylococcus aureus. 

Methods: Samples of the Munkoyo root were purchased 
from different markets in Zambia and transported to South 
Africa. Munkoyo root extracts were prepared (hot water, cold 
water and methanolic (60%) extracts) and microorganisms (E. 
coli and Staphylococcus aureus) were prepared for the experi-
ment. The screening for antimicrobial potential of the munko-
yo root extracts was done by means of two assays; 1) the agar 
diffusion method and 2) growth of microorganisms in nutrient 
broth supplemented with root extract (hot water and metha-
nolic (60%). 

Results: For assay 1, much activity was shown against 
staph aureus compared to E. coli and the methanolic extract 
had more activity. For assay 2, inhibitory activity was obser-
ved against staph aureus and for E. coli inhibitory activity was 
observed within the first three hours and thereafter there was 
growth stimulatory activity. 

Conclusions: The study gives an indication that the root ty-
pes possess different active compounds both antimicrobial and 
microbial growth stimulatory. The results form a strong basis 
for further studies on the active components of the roots for 
possible use in preservation, as well as stimulation of growth of 
essential microorganism such as lactic acid bacteria, for impro-
ved food quality and safety. 

Key words: Antimicrobial Effect, Munkoyo Root. 
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NUTRITIONAL STATUS AND HEPATITIS B INFEC-
TION IN THE UNITED STATES (2003-2006)
E. Yu1, S. Mehta1 
1Division of Nutritional Sciences, Cornell University, 
Ithaca, New York, USA

Background and objectives: Nutritional status modula-
tes immune response to infections and can alter the risk and 
course of infectious diseases, including hepatitis B. We assessed 
the association between nutritional status and hepatitis B virus 
(HBV) infection among participants (n=13,665) of the Natio-
nal Health and Nutrition Examination Survey (2003-2006) in 
the United States. 

Methods: Based on available serological data (HBV sur-
face antigen [HBsAg], core antibody [anti-HBc], and surface 
antibody [anti-HBs]), we categorized individuals as having: 
current HBV infection ([anti-HBc+, anti-HBs-]; or [HBsAg+, 
anti-HBc+, anti-HBs+]); previous infection or immunization 
(HBsAg-, anti-HBs+); or no infection or immunization (HB-
sAg-, anti-HBc-, anti-HBs-). We examined associations bet-
ween micronutrient biomarkers, anthropometry, and HBV in-
fection status using polytomous logistic regression, accounting 
for sampling weights. 

Results: 1.1% of participants were currently infected with 
HBV; 28.4% had previous infections or immunizations. Among 
individuals with HBV, 50.7% were overweight or obese (body 
mass index [BMI]≥25 kg/m2), and 3.6% were vitamin A defi-
cient (<70 µmol/L serum retinol). Among previously infected 
or immunized participants, 1.2% had vitamin B12 deficiency 
(<200 pmol/L), and a mean mid-upper arm circumference 
(MUAC) of 29.6 cm. Participants with vitamin A deficiency 
had 16 times higher odds of having current HBV infection 
(p<0.01), adjusting for sex, ethnicity, age, foreign birth, and 
education, compared to those with adequate vitamin A status. 
Those with BMI≥25 kg/m2 had lower odds of having a current 
HBV infection (p<0.01), accounting for the same covariates, 
compared to participants with BMI between 18.5 and 25 kg/
m2. 

Conclusions: Vitamin A deficiency and overweight or obe-
sity are associated with current HBV infection in U.S. partici-
pants in NHANES. Future studies are needed to increase our 
understanding of etiological relationships between nutritional 
status and HBV infection and implications for clinical mana-
gement. 

Key words: Hepatitis B, micronutrients, anthropometry, 
surveys 

PO472
VITAMIN STATUS ASSESSMENT IN YOUNG 
ADULTS WITH INTENSE TRAINING
M. Garcia-Hortal1, M. Ortiz-Franco1, J. Molina-López1, 
L. Sáez-Pérez1, M E. Planells del Pozo1 
1Department of Physiology, Faculty of Pharmacy, 
Institute of Nutrition and Food Technology “José 
Mataix”, Biomedical Research Centre, University of 
Granada, Granada, Spain

Background and objectives: Long and short unbalanced 
intake could lead on vitamin deficiencies that alter performan-
ce and the optimization of results in high intensity training. 
Bad eating habits in this collective could cause adverse effects. 
The aim of this study was to evaluate the nutritional status fo-
cused on vitamins in a young male adult collective traded with 
high intensity tests. 

Methods: This is a cross-sectional study. Twelve men, aged 
25.8 ±4.2 years, participated in this observational study volun-
tarily. Real nutritional intake was measured with Nutriber soft-
ware, the anthropometry with bioimpedance TANITA team 
and specific methodology, and the physical condition was tes-
ted with practical exercises (2000m run, high jump, a circuit 
and pull-ups). SPSS 17.0 program was used to determine the 
correlation between vitamins and other parameters. 

Results: The Recommended Dietary Allowance (RDA) 
of Energy, Protein, Lipids, Carbohydrates, Vitamin B2, Vi-
tamin B6 and Vitamin C were 76.1%, 219.9%, 80.8%, 63.1%, 
116.4%, 140.4% and 194.2%, respectively. Vitamins B2 (r=0.77; 
p=0.005) and B6 (r=0.72; p=0.011) were directly correlated 
with pull-ups. Significant associations (r=0.62; p=0.033) were 
found between lipids and carbohydrates intake, caused by high 
frequency in the intake of chocolates and biscuits food group. 
The intake of protein was correlated with Vitamin C (r=0.66; 
p= 0.021). There was also a high correlation between the intake 
of Protein and Vitamin B2 (r=0.90; p<0.001) and Vitamin B6 
(r=0.92; p<0,001). Protein intake was also directly correlated 
with the intake of Vitamin E (r=0.76; p=0.004) and pull ups 
(r=0.78; p=0.004). 

Conclusions: Our results show, the group studied evinces 
imbalances in nutrient intake that given the association can al-
ter the availability of other macro and micronutrients, affecting 
the expected results on training. For that reason assessment 
and optimization of nutritional intake are necessary, as well as 
monitoring these collectives. 

Key words: Vitamin, Nutrition Assessment, Intense Trai-
ning
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POTENTIAL USE OF A SCORE OF GENERAL 
HEALTH AND QUALITY OF LIFE IN ELDERLY ABS-
TAINERS AND MODERATE DRINKERS
I. San Mauro1, L E. Diaz-Prieto1, C. López-Ruiz1, E. Gon-
zalez-Rubio1, A. Marcos1, E. Nova1 
1Immunonutrition Group, Institute of Food Science 
and Technology and Nutrition (ICTAN)-CSIC, Ma-
drid, Spain

Background and objectives: Regular and moderate alcohol 
consumption may exert favourable effects on health compared 
to abstinence. Our aim was to calculate and compare a score of 
general health and quality of life (QoL) between elderly abstai-
ners (A) and moderate drinkers (MD). 

Methods: Forty subjects (aged 55-75 years) (32 women) di-
vided into two groups: A (n=20) and MD (n=20) (< 30g alco-
hol/day for women and <60g/day for men) were recruited. All 
subjects fulfilled a series of validated questionnaires on health 
and QoL and underwent fasting blood tests. Variables adding 
equally to the score were: 1) cholesterol >200 mg/dL or FPG > 
112 mg/dL; 2) BMI > 25; 3) daily physical activity less than 30 
min. walk (calculated as METs); 4) sleeping difficulties; 5) “not 
so good” or “bad” perception of own-health; 6) hypertension, 
DMII, previous episode of heart attack or stroke, or suffering 
two other chronic diseases (rheumatoid arthritis /asthma /
bronchitis /gastric or duodenal ulcer /constipation /depres-
sion /migraine /hemorrhoids /osteoporosis /anemia) or having 
lowering cholesterol medication. Differences for each variable 
and in the total score were assessed through chi-square tests. 

Results: No differences between both groups were found, 
however, a trend was observed for higher CVD risk biomarkers 
in A (14 out of 20) compared to MD (8 out of 20) (P=0.057) 
and also a trend for insufficient physical activity in A (5 out of 
20) compared to MD (1 out of 20) (P= 0.077). Total score was, 
however, 38 and 37 in A and MD, respectively.

Conclusions: The score did not point out differences in ge-
neral health of these elderly depending on their alcohol con-
sumption. However, bigger samples might be necessary since 
some trends were observed for poorer general condition of 
abstainers. 

Key words: moderate drinkers, general health score, quality 
of life  

PO474
UNBALANCED NUTRIENT INTAKE IN ADULT MEN 
WITH INTENSE TRAINING: MINERAL STUDY
M. Ortiz-Franco1, M. Garcia Hortal1, M A. Martínez-Bur-
gos1, J. Molina-López1, L. Sáez-Pérez1, M E. Planells del 
Pozo1 
1Department of Physiology, Faculty of Pharmacy, 
Institute of Nutrition and Food Technology “José 
Mataix”, Biomedical Research Centre, University of 
Granada, Granada, Spain

Background and objectives: Nutritional assessment is im-
portant to control high intensity athletes because their incre-
ment of caloric expenditure causes increased requirements, 
and their eating habits are not suitable. All that results in the 
intake of imbalanced diets that cause adverse effects as mineral 
deficiencies and/or nutritional excess that alter performance 
and the optimization of the expected results. The aim of this 
study was to evaluate the nutritional status focused on mine-
rals in a young male adult collective traded with high intensi-
ty tests. We made a nutritional evaluation, with intake habits, 
anthropometric measures and physical tests. 

Methods: Twelve high-training men, aged 25.8 ± 4.2 years, 
participated in this cross-sectional study voluntarily. Real nu-
trient intake was measured with software Nutriber, anthro-
pometry with bioimpedance TANITA team and specific 
methodology, and physical condition was tested with practical 
exercises (2000m run, high jump, a circuit and pull-ups). SPSS 
17.0 program was used to determine the correlation between 
minerals and other parameters. 

Results: Regarding macronutrient and micronutrient in-
take, the RDA’s of Energy, Protein, Lipids, Carbohydrates, Cal-
cium and Selenium were 76.1%, 219.9%, 80.8%, 63.1%, 127.2% 
and 155.7%, respectively. The intake of Calcium was directly 
correlated with pull-ups (r=0.78; p=0.005). Significant associa-
tions (r=0.62; p=0.033) were found between lipids and carbo-
hydrates intake, caused by chocolate, cookies, biscuits, cakes, 
pastries consumption. Also, significant correlations were found 
between the intake of Calcium, Proteins and Carbohydrates, 
and the latter with Selenium (r=0.61; p=0.036). Energy intake 
was directly correlated with the intake of macronutrients and 
the intake of Selenium (r=0.59; p=0.043). 

Conclusions: According to our results, the subjects presen-
ted an unbalanced diet that can alter the availability of other 
macro and micro nutrients, affecting the results on training. 
For that reason, nutritional assessment and the nutritional 
optimization are necessary as well as monitoring this type of 
population. 

Key words: Mineral, Nutrition Assessment, High-Training. 



482 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

PO475
FISH OIL DECREASE HEPATIC TRIACYLGLYCEROL 
AND EXPRESSION OF FATTY ACID SYNTHASE IN 
FRUCTOSE-FED RATS
G S F. Castro1, L M C S. Ambrosio1, J F R. Cardoso2, P P. 
Ovidio1, A A. Jordão1, H. Vannucchi1 
1Department of Internal Medicine/FMRP, University 
of São Paulo, Ribeirão Preto, Brazil  
2Department of Pathology/FMRP, University of São 
Paulo, Ribeirão Preto, Brazil

Background and objectives: high consumption of fructose 
is associated to Metabolic Syndrome. Fish oil (FO) is beneficial 
for the treatment of this syndrome. The objective of the present 
study was to evaluate the effects of different amounts of FO in 
hepatic triacylglycerol (TG) and cholesterol and expression of 
lipid metabolism genes. 

Methods: initially, male Wistar rats were divided in two 
groups: Control (C, n=6) and Fructose (Fr, n=32) receiving 
60% fructose for 60 days. After this period, animals from Fr 
group were divided in: FrFO7 (n=8) receiving 60% fructose 
and 7% FO; FrFO5 (n=8) receiving 60% fructose and 5% FO 
plus 2% soybean oil, and FrFO2 (n=8) receiving 60% fructose 
and 2% FO plus 5% soybean oil for 30 days. Afterward, the 
animals were sacrificed. Liver TG and cholesterol were analy-
sed by commercial kits after lipid extraction. Gene expression 
was acquired by real time qPCR from liver using SYBR Green. 
Relative RNA expression was standardized to the endogenous 
gene 18S and calculated using the ÄÄCT method. 

Results: the amount of TG was higher in the Fr group com-
pared to the other (FrxC and FrxOP2, P<0.05; FrxOP7, P<0.01; 
FrxOP5, P<0.001). The hepatic cholesterol was increased in the 
OP7 group compared to Fr and OP2 (P<0.05 for both). The 
Fr and OP2 had increased expression of fatty acid synthases 
compared with C group (P<0.01). The HMG-CoA reductase 
expression was decreased in the Fr, OP7 and OP5 groups com-
pared to C and OP2 groups (CxFr, P<0.01; CxOP7, CxOP5, 
FrXOP2, OP7xOP2, OP5xOP2, P<0.001). The expression of 
long-chain-acyl-coenzyme A dehydrogenase was increased in 
the OP7 group compared to Fr (P<0.001), OP5 (P<0.01) and 
OP2 (P<0.001). 

Conclusions: the amount of FO influence gene expression 
of rats fed with fructose. Also the major quantity decreases the 
hepatic TG. 

Key words: fish oil, Metabolic Syndrome, fructose. 

PO476
EFFECTS OF SOLUBILIZED OKARA (TOFU REFU-
SE) ON INTESTINE MICROFLORA AND GASTRIC 
STRESS ULCER IN MICES
M. Ogushi1, A. Shojo1,2, M. Imai1, S. Handa1, M. Yoshi-
zawa3, N. Harada1, R. Yamaji1, H. Inui1,4, A. Wadano1, Y. 
Nakano1,5 

1Osaka Prefecture University, Graduate School of 
Life & Environmental Sciences, Osaka, Japan 
2Soai University, Faculty of Human Development, 
Osaka, Japan 
3Otemae College of Nutrition, Department of Nutri-
tion, Osaka, Japan 
4Osaka Prefecture University, Graduate School of 
Comprehensive Rehabilitation, Osaka, Japan 
5Osaka Woman Junior College, Osaka, Japan

Background and objectives: Okara (Tofu refuse) is a by-
product during process of soybean. It is rich in dietary fiber, 
which has functional effects to prevent from lifestyle-related 
diseases. As the surface of the by-product is occupied by the 
insoluble dietary fiber, its processing into physiologically 
functional foods is difficult. 

Methods: We have processed Okara into water-soluble ma-
terial, and there investigated the solubilized Okara to use as 
a food with various physiological functions on mouse, espe-
cially to check effects on maintenance of intestine microflora 
and protection of gastric stress ulcer. Okara was autoclaved at 
121°C for 1h, and digested with cellulase and pectinase (so-
lubilized Okara). [Ex 1] Balb/c mice, eight weeks of age, were 
fed standard diet (control), high-fat diet and their 3% solubi-
lized Okara-fortified diets (4 group) for 14 days. The serum 
and intestinal cecum were collected and analyzed their flora by 
real-time PCR. [Ex 2] After fasted for 16 hours, the mice were 
exposed to the water-immersion restraint stress according to 
the method of Yoneda et al., and thereafter, their serum and 
stomach were collected. 

Results: [Ex 1] The count of the Lactobacillus in intestine 
cecum contents increased 10-fold in solubilized Okara diet 
groups, compared with control. On the contrary, that of high 
fat diet groups increased of 60-fold. Conversely, that of Bifi-
dobacterium was significantly reduced in solubilized Okara 
diet groups. In solubilized Okara diet groups the triglyceride 
concentration in the plasma was less than that of control diet 
groups. [Ex 2] Protective rate to gastric ulcer of mice fed with 
solubilized Okara diet were significantly higher than that fed 
with control diet. 

Conclusions: These results suggest that the ƒÀ-1,3-glucan 
of Okara is an important part of the active principle for anti-
ulcerogenesis. 

Key words: ƒÀ-1,3-glucan, tofu-refuse, intestine-microflo-
ra, gastric-stress-ulcer, mouse 
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MIR-21 EXPRESSION IN PATIENTS WITH CELIAC 
DISEASE
K. Bascuñán1,2, C. Flores2, F Perez-Bravo2,3, M. Araya3 

1School of Nutrition and Dietetics, Faculty of Medi-
cine, University of Chile, Santiago, Chile 
2Laboratory of Nutrigenomics, Department of 
Nutrition, Faculty of Medicine, University of Chile, 
Santiago, Chile 
3Laboratory of Immunogenetics, Institute of Nu-
trition and Food Technology, University of Chile, 
Santiago, Chile

Background and objectives: Celiac disease (CD), a chro-
nic enteropathy of the small intestine, is triggered by gluten 
proteins found in wheat, rye and barley. CD is characterized 
by an altered immune response in genetically susceptible in-
dividuals. MicroRNAs (miRNAs) are RNA molecules, small 
and not codable, which bind to complementary sequences of 
specific messenger RNAs. The expression of miR-21 (microR-
NA related to inflammation) has not been described in CD yet. 
Our aim was to evaluate the expression of miR-21 in peripheral 
blood mononuclear cells (PBMCs) of CD patients and healthy 
controls. 

Methods: We studied a sample of 10 patients with CD (on 
gluten-free diet) and 10 healthy controls. Mean age of subjects 
was 35.2±9.4 years, 25% male, without age- or gender- diffe-
rences between groups. A blood sample was obtained and 
PBMCs were isolated by Ficoll-Hypaque. Total RNA was ex-
tracted using TRIzol. The concentration and purity of the RNA 
samples were measured spectrophotometrically. Relative ex-
pression of miR-21 was performed using real-time PCR spe-
cific for miR21. RNUB6B expression was used as internal con-
trol. Expression levels were determined using TaqMan probes. 

Results: The average expression of miR21 (CtdRmiR21) was 
significantly higher in CD group (27.9±.5 vs. 27.1±.8, p=0.028). 
After standarization, expression profile (RQ value) of the CD 
group showed just a trend (1.77±.93 vs. 1.08±.72, p=0.09) for 
higher levels of miR21. 

Conclusions: These preliminary data show that the expres-
sion of Mir21, a microRNA involved in inflammatory proces-
ses, is slightly elevated in PBMCs of CD subjects. The results 
are interesting for a better understanding of microRNA regu-
lation in CD disease. 

Key words: Celiac disease, microRNAs, miR21 

PO478
SCHOOL FOOD FORTIFICATION IMPROVES NU-
TRITION STATUS OF STUDENTS FROM POOR MI-
GRANT FAMILIES
J. Sun1, J. Huang1, J S. Huo1 
1Institute of Nutrition and Food Safety, China CDC

Background and objectives: To observe the effect of food 
fortification including multinutrient fortified rice, iron forti-
fied soy sauce and VA fortified cooking oil on school children 
of rural-urban migratory families. 

Methods: The school children in a boarding school for chil-
dren of migrated families in suburb Beijing city were selected as 
volunteer subjects and the school caffiteria were supplied with 
iron fortified soy sauce, multinutrient fortified rice and VA for-
tified cooking oil for 10 month. Dietary survey and nutrition 
measurement were conducted before and after 10-month in-
tervention with fortified foods. Hb, SF, SI, sTfR, serum Zinc 
and serum VA were measured with blood samples. VB1 and 
VB2 were measured with urine samples. 

Results: Supply of fortified foods showed a significant in-
crease on micronutrient intakes of the school children and the 
daily intakes of the fortified micronutrients met the require-
ments of Chinese AI or RNI of those micronutrients. Hemog-
lobin, Serum zinc, VA, urine VB1 and urine VB2 levels were 
significantly increased compared with baseline. sTfR level was 
significantly lower than that of the baseline, the rates of micro-
nutrient deficiencies or inadequacies were significantly redu-
ced. 

Conclusions: Food fortification could be an effective and 
feasible approach for lowering the micronutrient deficiencies 
on school children of migrated people who are considered one 
of the most vulnerable population. 

Key words: migrant school students, iron fortified soy sau-
ce; fortified rice; vitamin A fortified cooking oil; nutrition in-
tervention 



484 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

PO479
DEVELOPMENT OF A CULTURALLY APPROPRIA-
TE ASSESSMENT TOOL - KNOWLEDGE, ATTITUDE 
AND PRACTICE QUESTIONNAIRE ON CARDIO-
VASCULAR DISEASES AND THEIR RISK FACTORS
P. Amarasekara1,2, P. Katulanda2, P A. de Silva3 
1National Hospital of Sri Lanka, Sri Lanka 
2Department of Clinical Medicine, Faculty of Medi-
cine, University of Colombo, Sri Lanka 
3Department of Physiology, Faculty of Medicine, 
University of Colombo, Sri Lanka

Background and objectives: Cardiovascular diseases 
(CVDs) and cardiovascular risk factors (CVRF) are exponen-
tially rising. Many developing countries including Sri Lanka 
(SL) face double burden of malnutrition and increase in non-
communicable diseases (NCDs).The study objective was to 
develop a culturally appropriate questionnaire to assess the 
knowledge, attitudes and practices (KAP) regarding CVDs and 
CVRF in a patient population from medical clinics, by obtai-
ning in-depth information. 

Methods: A qualitative study was conducted with seven fo-
cus group discussions among the following 3 groups; doctors, 
health education nurses, and multi-ethnic group of patients 
attending health clinics. The discussions were carried out un-
til saturation point was reached and data was independently 
documented by two investigators. Using this data, a structured, 
self administered questionnaire on KAP was developed targe-
ting 4 main domains of general perception on health and KAP, 
sub domains of CVDs - diet, physical activity and lifestyle. 

Results: Though CVDs and CVRF are common, there is cul-
tural variability in the drivers and barriers towards achieving a 
healthy lifestyle. Qualitative data indicated the following; poor 
knowledge on CVDs, CVRF and their etiology, lack of suitable 
educational materials in the appropriate language for patients. 
Cultural barriers to control diseases/ risk factors were, the stig-
ma of having a chronic disease, lack of family support, fasting 
and feasting for religious or cultural reasons, rejection of cer-
tain foods due to mythical beliefs regarding the foods. Other 
cultural problems identified included eating of large portions 
and leftovers due to reluctance to waste foods, preferences for 
certain types of unhealthy foods, living in an extended family 
and inadequate support from peers and employers. The KAP 
was developed using the above information and pre-tested. 

Conclusions: This tool will contribute to build an as-
sessment methodology for future use in epidemiology and re-
search locally. 

Key words: Cardiovascular Diseases, KAP questionnaire, 
Knowledge, Attitudes, Practices 
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EFFECT OF CARBOHYDRATE RESTRICTION DU-
RING PREGNANCY ON THE GLUCOSE AND LIPID 
METABOLISM IN OFFSPRING
S. Hirai1, Y. Shimizu1, R. Tako1, Y. Koshino1, M. Komori1, 
Y. Egashira1 
1Laboratory of Food Nutrition, Graduate School 
of Horticulture, Chiba University, Matsudo, Chiba, 
Japan

Background and objectives: Increasing evidence suggests 
that the origin of some metabolic disorders, which manifest in 
adult life, may have their roots during development. In fact, 
several epidemiological and experimental studies have shown 
that maternal undernutrition (energy or protein restriction) 
leading to low birth weight predisposes offspring to the deve-
lopment of metabolic phenotypes such as obesity. However, 
separate effects of the dietary energy sources during pregnancy 
remain unclear. In the present study, focusing on the primary 
source of dietary energy, carbohydrate, we investigated the 
effect of carbohydrate malnutrition during pregnancy on the 
metabolic phenotype in mice offspring. 

Methods: At 10.5 days gestation, pregnant mice were divi-
ded into three groups: the control (C), the energy restriction 
(R), or the carbohydrate restriction (CHR). The amount of 
food provided for the R group was restricted to 60% of that for 
the C group (control diet). The CHR group was fed with 60% 
energy restricted diet by reducing only carbohydrate from the 
control diet. After parturition, all the dams were fed with con-
trol diet. At 8wks of age, offspring were fed with either normal 
fat diet or high fat diet (HFD) for 5 months. 

Results: The R and CHR offspring were born small but 
caught up in body weight to C offspring within 4 days after 
birth. When fed a HFD, the R offspring developed pronoun-
ced weight gain and adiposity compared with the C offspring; 
however, these parameters in the CHR offspring were similar 
to that in the C offspring. Impaired glucose metabolism was 
also observed in the R offspring but not in the CHR offspring. 

Conclusions: Carbohydrate restriction during pregnancy 
does not affect catch-up growth, obese phenotype, and impai-
red glucose and lipid metabolism induced by high fat diet in 
mice offspring. 

Key words: Carbohydrate restriction, pregnancy, obesity 
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RESVERATROL ATTENUATES VASCULAR EN-
DOTHELIAL INFLAMMATION BY INDUCING AU-
TOPHAGE THROUGH CAMP SIGNALING PATHWAY
M T. M1, M L. C1, L. Y1, X. J1, X Y L1, Q. X1, T. Z1, X. Z1, H. C1, 
YJ. F1, J D. Z1 QY. Z1 
1Research Center For Nutrition and Food Safety, Ins-
titute of Military Preventive Medicine, Third Military 
Medical University,Chongqing, China

Background and objectives: Resveratrol is a naturally oc-
curring polyphenol which shows dominant effects on endothe-
lial dysfunction with its anti-inflammatory benefits. However, 
the exact mechanism was not elucidated. We intended to inves-
tigate the role of autophagy in the anti-inflammatory effects of 
resveratrol in endothelial cells. 

Methods: Human umbilical vein endothelial cells (HU-
VECs) were cultured. Cells were pre-incubated with different 
doses (0.1, 1, 10 and 20 µM) of resveratrol and then exposed to 
TNFα. The effects of resveratrol on cell autophage was detec-
ted by transmission electron microscopy, confocal microscopy, 
RNAi and western blot assays. The protein expression of cAMP, 
PKA, AMPK, SIRT1 were measured. 

Results: We found that resveratrol pretreatment reduced the 
ICAM-1 expression in endothelial cells induced by TNF-α and 
increased the ratio of MAP1LC3B2 and SQSTM1 degradation 
in a time and concentration dependent manner. And 3-MA 
and Beclin-1 siRNA attenuated resveratrol-induced autopha-
gy and further attenuated resveratrol-induced inhibition of 
ICAM-1 mRNA expression. Furthermore, resveratrol increa-
sed intracellular cAMP level, the expression of protein kinase 
A (PKA) and silent information regulator 2 (SIRT1) as well as 
the activity of AMP-activated protein kinase (AMPK). Finally, 
resveratrol-induced autohpage in TNF-α stimulated HUVECs 
was abolished in the presence of inhibitors of adenylyl cyclase 
(KH7), PKA (H-89), AMPK (compound C) and SIRT1 (nico-
tinamide), as well as, the siRNAs of PKA, AMPK and SIRT1 
transfection, indicating resveratrol effects on autophagy were 
dependent on cAMP-mediated signaling pathway. 

Conclusions: Resveratrol attenuated endothelial inflam-
mation by inducing autophagy in HUVECs, which was me-
diated through the activation of cAMP-PKA-AMPK-SIRT1 
signaling pathway. 

Key words: Resveratrol; autophagy; endothelial cells; 
cAMP; inflammation 
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SURVEY FOR DIET AND NUTRITION INTAKE OF 
BEIJING PEOPLE IN OUT-HOME TABLE SERVICE 
RESTAURANTS
Z. Wang1 , X. Xiang1, X. Li1, Y. He1, X Yang1, Y. Yang1 
1National Institute For Nutrition and Food Safety, 
China CDC

Background and objectives: Now, more and more Chinese 
people, especially in big cities, like to choose eating away from 
home. It has been showed that restaurant dinner may be related 
to extra body weight gain, however, little is known regarding 
how much about dietary intake for Chinese people away from 
home comparing with in home. This study aims to assess die-
tary intake of customers in table-service restaurants, and eva-
luate their energy, protein, fat and sodium consumption in one 
dinner. 

Methods: On dinner time (lunch or supper), 2204 custo-
mers randomly selected in six middle-level restaurants in Bei-
jing, was investigated their food consumption by single blind 
recording their ordered dishes weight before and after eating. 
According to the dish recipes, cooking way, and food composi-
tion database or measured data, food consumption and energy, 
protein, fat and sodium intake were evaluated. 

Results: In one restaurant dinner, the mean intake of foods 
for a standardized man included 76 g cereals, 162 g vegetables, 
11 g fruits, 128 g meat, 50 g fishery products, 10 g eggs, 12 g 
legumes, 15 g pure energy food, 28 g oil, 7 g salt , 5.2 g dairy, 
68.1 g juice, and 7.3 g alcohol, with 1112 kilo-calories, 54.6g 
protein, 62.3g fat, 88.0g carbohydrate, 10.7g cholesterol and 
2920 mg sodium. Fat was the major energy supplier (52.7%), 
nearly meet one-day need. 

Conclusions: There may be a need for interventions to pro-
mote healthier food choices among people eat out home. 

Key words: food consumption, nutrition intake, table ser-
vice restaurant 
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PO483
FOOD INTAKE DURING THE REST PERIOD 
AFFECTS THE RHYTHMS OF CARBOHYDRATE 
AND LIPID METABOLISMS IN RATS
N. Sano1,2, Y. Hotehama2, K. Kuninobu3, N. Nouzawa1, 
H. Kato1, Y. Nishida1 

1Department of Health Science, Prefectural Univer-
sity of Hiroshima, Hiroshima, Japan 
2Okayama Medical Center, Okayama, Japan 
3Department of Nutritional Sciences, Yasuda 
Women’s University, Hiroshima, Japan

Background and objectives: Recent studies in animals have 
linked energy regulation and the circadian clock that raise the 
possibility that the timing of food intake itself may play a sig-
nificant role in healthy metabolism. In this study, we examined 
the effect of food intake during the rest period on the rhythm 
of carbohydrate and lipid metabolisms in rats. 

Methods: Eight-week-old male Wister rats were housed 
under a 12h light-dark cycle (lights on from 21:00 to 09:00). 
Rats were divided into two groups. The control group consu-
med three meals per day during active period (9:00, 13:00 and 
17:00), and the late dinner group consumed two meals during 
the active period (9:00 and 13:00) and one meal at the begin-
ning of the rest period (21:00). Rats were fed a normal diet and 
each group were provided equivalent amount of calories per 
day. After 3 weeks, blood samples were collected from the por-
tal vein and the hepatic vein at 8:00, 12:00, 16:00, 20:00 and 
24:00. 

Results: There were no difference in body weight and ab-
dominal fat, but the levels of plasma triglyceride and choles-
terol increased in the late dinner group. Plasma glucose in the 
portal vein reflected feeding directly while that in the hepatic 
vein was maintained at a constant level. The hepatic glycogen 
had a circadian rhythm that increased by feedings during the 
active period, but did not increase after feeding during the rest 
period. Furthermore, the red muscle glycogen also did not in-
crease after feeding during the rest period. 

Conclusions: The findings of this study suggest that food 
intake during the rest period changes the rhythm of glycogen 
and lipid metabolisms. 

Key words: meal timing, late dinner, carbohydrate metabo-
lism, lipid metabolism 

PO484
OMEGA-3 FATTY ACIDS IMPROVES OXIDATIVE 
STRESS IN WOMEN WITH POLYCYSTIC OVARY 
SYNDROME
M. Rafraf1 , E. Mohamadi1 
1Department of Comunity Nutrition,Faculty of 
Nutritin,Tabriz University of Medical Sciences, Iran

Background and objectives: Fish oil has beneficial effects 
in a number of disease states. It was reported that levels of long 
chain polyunsaturated fatty acids [ n-3 LC PUFA including ei-
cosapentaenoic acid (EPA) and docosahexaenoic acid (DHA)] 
were decreased in infertile women. Objectives of this study 
were to determine the effects of omega-3 fatty acids supple-
mentation on some oxidative stress markers such as serum 
total antioxidant capacity (TAC), malondialdehyde (MDA) 
and paraoxonase 1 (PON1) activity in women with polycystic 
ovary syndrome (PCOS). 

Methods: This double-blind randomized controlled clinical 
trial was conducted on 61 overweight or obese PCOS patients; 
aged 20-35 yr. Thirty of the subjects had taken 4 g/day omega 
-3 fatty acids and 31 were given placebo over 8 weeks. Fasting 
blood samples, anthropometric measurements and 3-day, 24-
hour dietary recalls were collected at the baseline and at the 
end of the trial. 

Results: Dietary intake of n-3 LC PUFA from usual diet was 
low in studied subjects (0.23 mg/day) and the ratio of dietary 
omega-6 fatty acids to omega-3 fatty acids intake was high as 
63 to 1. Omega-3 fatty acids supplementation significantly de-
creased serum levels of MDA (P=0.01) and increased serum 
PON1 activity (P=0.038) compared with placebo. Changes in 
serum TAC levels and anthropometric measurements were not 
statistically significant in any groups at the end of the study 
(P>0.05). 

Conclusions: Low dietary intake of n-3 LC PUFA is pre-
valent in women with PCOS. Supplementation with omega-3 
fatty acids improved some indices of oxidative stress in PCOS 
patients and might contribute to the improvement of metabo-
lic complications in these patients. Educational programs to 
encourage subjects to consume fish and marine foods also is 
suggested. 

Key words: Omega-3 fatty acids, polycystic ovary syndro-
me 
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PO485
EFFECT OF FLAVONOIDS ISOLATED FROM GAR-
DEN EGG VEGETABLES (SOLANUM MACROCAR-
PUM) IN DIET INDUCED OBESED WISTAR RATS
N. Ngwa1, N. Nnam1 
1University of Nigeria Nsukka, Nigeria

Background and objectives: There is increased consump-
tion of fatty foods and refined carbohydrates, which leads to 
increased incidence of obesity, diabetes, cardiovascular disea-
ses, high blood pressure and cancer. There is low consumption 
of vegetables, which contain phytochemicals with antioxidant 
properties. This study was designed to determine the effect of 
flavonoids isolated from (Solanum macrocarpum) in diet in-
duced obesed Wistar Rats. 

Methods: Four groups of twenty male Wistar rats were fed 
a highly palatable diet for 8 weeks to induce obesity resembling 
mild obesity condition in human population. diet induced obe-
sed rats received rat chow and flavonoids extract daily for 21 
days. Group 1 received rat chow alone; Group 2 received 0.05% 
of flavonoids extract and rat chow; Group 3 received 0.15% of 
flavonoid extract and rat chow; and Group 4 received 0.25% of 
flavonoid extract and rat chow. Body mass index (BMI), To-
tal cholesterol, High density lipoprotein (HDL), Low density 
lipoprorein (LDL) and Triglyceride were evaluated using stan-
dard assay technique. The data were statistically analyzed using 
ANOVA and mean separated using LSD. 

Results: Feeding the rats with obesity induced diet showed 
increase in BMI, total cholesterol, LDL and triglyceride levels 
along with decrease in HDL (p<0.05). Consumption of flavo-
noids resulted in significant reduction in BMI, LDL, total cho-
lesterol and triglyceride level with significant elevation in HDL 
cholesterol compared to the rats fed only rat chow (p<0.05). It 
was observed that the decrease in BMI, Triglyceride, total cho-
lesterol and LDL cholesterol level of rats fed 0.25% of flavonoi-
ds were significantly different (p<0.05) from those fed 0.15% 
and 0.05% flavonoids. 

Conclusions: The results suggest that flavonoids extract 
from Solanum macranthum has atherogenic effect which can 
help to reduce obesity. 

Key words: Flavonoids, Solanum Macrocarpum, lipid pro-
file, Obesity and Rats

PO486
PROJECT YEAH: DEVELOPMENT OF A WEB-DE-
LIVERED THEORY-BASED INTERVENTION FOR 
PREVENTING EXCESS WEIGHT GAIN IN YOUNG 
ADULTS
K. Kattelmann1, A. White2, C. Byrd-Bredbenner3, G. 
Greene4, T. Horacek5, T. Kidd6, B. Phillips7, S. Colby8, 
O. Brown9, S. Hoerr10, K. Shelnutt11, M. Olfert12, M. 
Koenings12, J. Stabile Morrell13 
1Health and Nutritional Sciences Department, 
South Dakota State University, Brookings, South 
Dakota, USA,  
2Food Science and Nutrition Department, Universi-
ty of Maine, Orono, Maine, USA 
3Department of Nutritional Sciences, Rutgers Uni-
versity, New Brunswick, New Jersey, USA  
4Department of Nutrition and Food Sciences, 
University of Rhode Island, Kingston, Rhode Island, 
USA 
5Department of Public Health, Food Studiesand 
Nutrition, Syracuse University, Syracuse, New York, 
USA  
6Department of Human Nutrition, Kansas State 
University, Manhattan, Kansas, USA  
7Department of Food and NutritionalSciences, Tus-
kegee University, Tuskegee, USA  
8Departmentof Nutritional Sciences, University of 
Tennessee, Knoxville, TN, USA 
9Department of Nutrition, Dietetics and Hospitality 
Management, Auburn University, Auburn, Alabama, 
USA 
10Department of Food Science and Nutrition, Michi-
gan State University, East Lansing, Michigan, USA 
11Department of Food Science and Human Nutri-
tion, University of Florida, Gainesville, Florida, USA  
12Department of Human Nutrition and Foods, West 
Virginia University, Morgantown, West Virginia,USA  
13Department of Molecular, Cellular, and Biomedical 
Sciences, University of New Hampshire, Durham, 
New Hampshire, USA

Background and objectives: The purpose of this poster 
is to describe the development and testing of a theory-based, 
tailored web-delivered intervention for prevention of exces-
sive weight gain in young adults using a community-based 
participatory research (CBPR) model. Investigators from 14 
universities in different states of the USA employed the PRE-
CEDE-PROCEED process of CBPR process to identify and 
prioritize quality-of-life behavioral and environmental factors 
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that influence weight gain in young adults (YA).These factors 
were assessed for the YEAH (Young adults Eating and Active 
for Health) intervention via focus groups, key informant in-
terviews, quantitative surveys, and environmental audits, and 
results were used to guide the development of the intervention. 

Methods: YEAH was developed as a 10-week, web-based 
intervention with 19 interactive modules and nudges (stage-
tailored messages) addressing issues highest-rated by YA: 
managing stress (time and sleep management, balancing rela-
tionships, and control of alcohol), improving eating behaviors 
(eating enjoyment, skills for choosing and assembling meals), 
incorporating physical activity, and managing weight with a 
non-diet approach. Nudges were developed to reinforce modu-
le content, cognitively tested, and sent 3 times/week via email. 
Participants were encouraged to set goals and track progress via 
YEAH’s website. Anthropometric measurements, fruit and ve-
getable intake, physical activity, stress management, and sleep 
duration assessments occurred at baseline, post-intervention 
(10-weeks), and 15 months. Data were analyzed using PROC 
MIX, SAS. YA (n=1639, age=19.3±0.03 years, BMI=24.1±0.1, 
66% female), who were non-nutrition/non-exercise science 
majors, were recruited and randomized, stratified by institu-
tion and gender into intervention (n=824) and control (n=815) 
with 58% retention through 15 months. 

Results: Intervention participants had significant increases 
in vegetable intake, intentions for meal behaviors and decrea-
ses in percentage of energy from fat at 10-weeks. 

Conclusions: Community involvement in the development 
and implementation of YEAH enhanced the intervention and 
increased the likelihood of a sustainable weight management 
program. 

Key words: young adult, obesity prevention

PO487
EVALUATION OF THE QUANTITY OF MILK CONSU-
MED AND BODY COMPOSITION OF HIV-POSITIVE 
BREASTFEEDING MOTHER
W. Philomène1, V. Kouma1, N. Serge Hubert1 
1Ministry of Health, Banghi, Republic of Central 
Africa 

Background and objectives: Exclusive breastfeeding for 
6 months, followed by the introduction of appropriate com-
plementary foods while continuing breastfeeding, as recom-
mended by the World Health Organization (WHO), are the 
cornerstone of child nutrition. Measuring the amount of milk 
consumed with conventional techniques known as ‘weighing’ 
was long and disrupted the normal diet of the child. The objec-
tive of this study is to use the deuterium oxide isotopic dilution 
technique to assess breastfeeding practices and the determina-

tion of body composition of lactating mothers who are HIV 
positive in Bangui. 

Methods: 45 couples mothers/infant were recruited at 3 
months after delivery. Mothers who agreed to practice exclu-
sive breastfeeding and who gave their informed consent are 
retained in the study. They were either under or triple antire-
troviral prophylaxis according to national protocol. Statistical 
analyzes were performed using Epi Info version 3.5.1. 

Results: The average age of mothers was 28.7 years and 
the average fat-free mass of mothers was 41.2 kg. About 20% 
among them have a body mass index (BMI) less than 18.5 kg/
m2.The average age of the infants was 9 weeks and their length 
was 58.1 cm, 60% of infants were male. Two children infected 
with HIV died. The amount of milk consumed at 3 months was 
about 739.5+/-186.2 g / day, the rate exclusive breastfeeding 
was only 22.2%.The quantity of maternal milk consumed was 
highly correlated respectively to maternal BMI and maternal 
fat-free mass(r2BMI=0.80 IC= [0,80 ; 0,93] ; p<0,001) and 
(r2FFM= 0,97 ; IC= [0,76 ; 0,86] ; p<0,001). 

Conclusions: Although the recruited HIV women were 
encouraged the exclusively breastfeed and they have reported 
that they were exclusively breastfeeding, the stable isotope stu-
dy have shown that the practice of exclusive breastfeeding in 
the context of HIV remains very low. The ART in HIV-infected 
mothers reduces the transmission of HIV from mother to child. 

Key words: breastfeeding, HIV, deuterium oxide 

PO489
ANALYSIS OF THE MECHANISM OF ACTION OF 
TRYPTOPHAN INDUCED PROTEIN SYNTHESIS IN 
THE RAT LIVER
S. Koike1, Y. Kabuyama1,2, Y. Sato2, K. Sugahara1,2, F. Yo-
shizawa1,2 

1Biological Production Science, United Graduate 
School of Agricultural Science, Tokyo University of 
Agriculture and Technology 
2Bioproductive Science, Faculty of Agriculture, 
Utsunomiya University

Background and objectives: Tryptophan, an essential 
amino acid, has been identified to be able to promote protein 
synthesis in the rat liver. However, the details of the mechanism 
of action have not been clarified. To investigate the mechanism 
of action of tryptophan induced protein synthesis in the liver, 
we performed proteomic and metabolomic analysis of the liver. 

Methods: Eighteen hours fasted Wistar rats were divided 
into 3 groups. One group of animals was sacrificed without any 
treatment as a control. Remaining two groups of animals were 
administered 135mg/100g body weight L-tryptophan by oral 
gavage and then sacrificed after 1h or 3h after administration. 
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Results: The proteomic analysis revealed that ornithine 
aminotransferase (OAT) expression was decreased at 1h and 
3h after administration. OAT is a key enzyme of ornithine 
(Orn) catabolism. Liver and serum Orn level was significantly 
increased at 3h after administration. Moreover, the levels of 
spermine (Spe), which are involved in cell growth, in the liver 
increased at 3h after administration. It was reported that Trp 
administration enhanced the enzymatic activity of ornithine 
decarboxylase (ODC). ODC catalyzes the decarboxylation of 
Orn to form putrescine and is the late-limiting enzyme of Spe 
synthesis. 

Conclusions: Based on these results, we speculate that the 
increases in Orn levels through suppression of OAT expression 
and the stimulation of ODC activity by Trp administration 
may lead to accelerate Spe synthesis and thereby promote pro-
tein synthesis in the liver. 

 Key words: amino acids, liver, protein synthesis 

PO490
GLYCEMIC INDEX, GLYCEMIC LOAD AND SATIETY 
SENSATION IN INDUSTRIALIZED FOOD
M J. Ibarra Salas1, M C. Mata Obregón1, H I. Novelo 
Huerta1, M E. Sánchez Murillo1, P C. Cantú Martínez1, 
A. Garza Juárez1, F. Perez Chávez2, J M. Llaca Díaz2, G. 
Garza Sepúlveda1, B M. Olivo Zamora1 
1Centro de Investigación en Nutrición y Salud Públi-
ca. Facultad de Salud Pública y Nutrición, Universi-
dad Autónoma de Nuevo León, México 
2Departamento de Patología Clínica del Hospital 
Universitario ‘Dr. José Eleuterio González’ de la Uni-
versidad Autónoma de Nuevo León, México

Background and objectives: The Glycemic Index (GI) is a 
ranking of carbohydrate-containing foods based on the blood 
glucose response they elicit. Low glycemic index foods show 
beneficial effects in controlling insulin production. The glyce-
mic load (GL) is a measure of the effect of food on the release 
of insulin. Satiety is the subjective feeling of fullness after con-
sumption of a food. The purpose was to determine the GI, GL 
and the satiety sensation with the consume of industrialized 
foods. 

Methods: 26 healthy subjects with normal biochemical 
markers and BMI, consumed 50 grams of glucose and the 
equivalent of 50 grams of available carbohydrates in 2 different 
foods (cereal bar and chocolate drink) on alternate days. Serum 
glucose was measured at the 0, 15, 30, 45, 60, 90 and 120 minu-
tes, and also the satiety sensation with a Visual Analogue Scale. 

Results: The cereal bar obtained a GI of 62.3% and a GL of 
31.1 U, and the chocolate milk show a GI of 45.6% and a GL of 

22.8 U. At 120 minutes of consuming the cereal bar, 38.5% felt 
a little hunger, and with the chocolate drink 42.3% felt without 
hungry. 

Conclusions: The cereal bar showed intermediate GI 
and the chocolate drink showed low GI, and both foods had 
high GL. The cereal bar showed a less fullness at 120 minutes 
although not statistically significant. Is important to know the 
parameters of GI and GL and include it in the nutriological 
interventions in healthy and diseased persons. 

Key words: Glycemic Index, Glycemic Load, Satiety 

PO491
CONTROLLING THE INCREASE IN POSTPRANDIAL 
CIRCULATING STEARIC ACID CONCENTRATION IS 
CRUCIAL FOR PATIENTS WITH HYPERLIPIDEMIA 
TO PREVENT TYPE 2 DIABETES
S. Changhao1, L. Ying1, N. Lixin1, C. Xia1 
1Department of Nutrition and Food Hygiene, 
School of Public Health, Harbin Medical University, 
China

Background and objectives: Hyperlipidemia is strikingly 
common in patients with type 2 diabetes and disturbance of 
lipid metabolism appears to be an early event in the develop-
ment of diabetes. FFAs seem to play an important role in the 
development of diabetes. Few studies have investigated chan-
ges in serum FFA profile in hyperlipidemia and its relation 
with diabetes, and all of those studies were done in the fasting 
state. Therefore, we investigated the dynamic changes and un-
derlying regulatory mechanism of postprandial FFA profile in 
hyperlipidemia and their relation with diabetes. 

Methods: Glucose tolerance was tested in hyperlipidemic 
patients, and serum glucose, insulin and FFA profile were 
determined. Male C57BL/6 mice were randomly assigned to 
either a low-fat diet or a high-fat diet for 16 weeks. Glucose 
tolerance was tested and blood glucose, insulin and FFA profile 
were analyzed. The expression of key enzymes involved in lipid 
metabolism in liver and muscle were detected. SiRNA was also 
applied to mice and HepG2 cells to specify certain regulators. 

Results: Serum stearic acid (SA) was the only fatty acid in-
creased dramatically in the postprandial state. The elevation of 
SA was due to increased insulin-stimulated de novo synthesis 
mediated by sterol regulatory element¨Cbinding protein-1c 
(SREBP-1c)/acetyl-CoA carboxylase/fatty acid synthase/elon-
gation of long-chain fatty acid family member 6 (ELOVL6) 
and the elongation of palmitic acid (PA) catalyzed by ELOVL6. 
Downregulation of SREBP-1c or ELOVL6 by siRNA reduced 
SA synthesis in liver and serum SA level, followed by ameliora-
tion of IR in mice. However, inhibition of SREBP-1c was more 
effective in improving IR than suppression of ELOVL6, which 
resulted in accumulation of PA. 
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Conclusions: Reduction of postprandial SA is crucial for 
preventing type 2 diabetes, and SREBP-1c is potentially a better 
target to prevent diabetes by decreasing postprandial SA. 

Key words: hyperlipidemia, type 2 diabetes, SA, SREBP-1c  
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EFFECTS OF OMGEGA-3 FATTY ACID SUPPLE-
MENTS ON GLUTATHIONE REDUCTASE AND 
PEROXIDASE ACTIVITY IN TYPE2 DIABETIC PA-
TIENTS
F. Toorang1,2, S. Pooya2, A. Djazayery3, Jalali4, S. 
Ebrahimpour koujan5 
1Cancer Research Center, Cancer Institute of Iran, 
Tehran University of Medical Science, Tehran, Iran 
3Professor of Nutrition, Department of Nutrition 
and Biochemistry, School of Nutritional Sciences 
and Dietetics, Tehran University of Medical Scien-
ces, Tehran, Iran 
4Professor of Biochemistry, Department of Nutrition 
and Biochemistry, School of Nutritional Sciences 
and Dietetics, Tehran University of Medical Scien-
ces, Tehran, Iran 
5MS-BS in nutrition, Department of Nutrition , 
Schools of Health and Nutrition, Tabriz University of 
Medical Sciences, Tabriz, Iran

Background and objectives: Industrialization and develo-
pment leads to low ratios of omega-3 to omega-6 fatty acids in 
diets, increasing risk of chronic diseases, e.g., diabetes. Ome-
ga-3 fatty acid supplementation may help glycemic control in 
diabetic patients, but there is some concern on antioxidant sta-
tus. This study was conducted to determine the effect of ome-
ga-3 fatty acid supplements on antioxidant enzymes (glutathio-
ne reductase (GR) and glutathione peroxidase(GPX)) in type2 
diabetic patients. 

Methods: In a randomized, double-blind, placebo-con-
trolled clinical trial, 81 adults with NIDDM were treated with 
omega-3 fatty acid supplements (2.7g/day) or sunflower oil for 
8 weeks. Data on height, weight, and food consumption (ba-
sed on 24h food recall), and drug consumption were collected. 
Also fasting blood samples were taken at the beginning and at 
the end of the study. 

Results: Mean age, weight and BMI, as well as energy and 
carbohydrate, protein, fat, fiber, polyunsaturated fatty acids, 
vitamin E,C,A,B9, B12, zinc and selenium intakes and drug 
consumption were not significantly different between the two 
groups at baseline. Nor were there any significant differences 
with regard to these variables before and after supplementation 
in either group. Moreover, biochemical variables were not sig-

nificantly different between the two groups before the interven-
tions. HbA1c % at the end of week eight was significantly lower 
than the baseline value in the intervention group (p=0.00) and 
significantly higher in the control group (p=0.02). In addition, 
changes in both groups were significantly different (p=0.00). 
GPx (20.85± 1.67 vs. 19.23±61.18 U/gHb) and GR (28.51±2.05 
vs. 27.87±1.5 U/gHb) decreased, although no significantly. 

Conclusions: This study suggests that supplementation by 
2.7 g/day omega-3 fatty acids in patients with NIDDM decrea-
ses HbA1c but has no effects on antioxidant enzymes. 

Key words: NIDDM, HbA1c, GR, GPX 

PO493
HAND WASHING KNOWLEDGE AND PRACTICES 
AMONG SCHOOL CHILDREN IN BANGLADESH
B. Banu1,2, K. Khanom1, L. Ali2 
1Dept of Health Promotion & Health Education, 
Bangladesh Institute of Health Sciences, Bangla-
desh 
2Dept of Biochemistry and Cell Biology, Bangladesh 
Institute of Health Sciences, Bangladesh

Background and objectives: The high incidence of diarr-
heal diseases and other communicable diseases among chil-
dren due to poor personal hygiene remains a concern on the 
public health agenda in most countries. To address the pro-
blem efficiently, the study was undertaken to determine hand 
washing knowledge and practices among school children of 
Dhaka city in Bangladesh. 

Methods: It was a cross sectional study amongst 273 school 
children studied in class VI and VII in two selected schools of 
Dhaka. Data were collected by pretested structured question-
naire and analyzed by appropriate univariate as well as multi-
variate analysis. 

Results: The Mean±SD of the total score of knowledge was 
36±11 and practice was 36±9 of the study subjects. Knowled-
ge score on necessity of hand washing determined low (37%). 
Knowledge score (42%) on appropriate timing of hand was-
hing found more than practice score (37%). Although most of 
the children (94%) found complete knowledge on appropriate 
hand washing materials but they did not practice hand washing 
properly due to unavailability of soap in school. On the other 
hand, in their home, they practiced hand washing properly due 
to presence of hand washing facilities. No children had com-
plete knowledge on hand washing techniques which also re-
flected in their practice. The Mean±SD of age of children was 
12±1 and most of them (81%) were from single family. These 
variables were found to be significantly (p<0.001) associated 
with total knowledge and practice score. There was also found 
significant positive correlation between knowledge and practi-
ce (r/p=0.177/0.001). 
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Conclusions: There is still lacks of knowledge and practices 
on hand washing among school children. Implementation of 
multifaceted interventional behavioral hand washing program 
with continuous monitoring and performance feedback and 
make available of hand washing facilities in school is important 
for improving effective hand washing practices. 

Key words: Hand Washing, Knowledge, Practices 
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IDENTIFICATION OF NOVEL NONINVASIVE BIO-
MARKERS FOR DIAGNOSIS OF CALCIUM DEFI-
CIENCY
L. Ying1, S. Changhao1, W. Maoqing1 
1Department of Nutrition and Food Hygiene, 
School of Public Health, Harbin Medical University, 
China 

Background and objectives: Calcium deficiency is a global 
public health problem. Although the initial stage of calcium 
deficiency can lead to metabolic alterations or potential patho-
logical changes, calcium deficiency is difficult to accurately 
diagnose. To accurately assess and provide appropriate nutri-
tional intervention, a global analysis of metabolic alterations in 
response to calcium deficiency was investigated in our study. 

Methods: The metabolic alterations associated with cal-
cium deficiency in a rat model were first investigated by uri-
nary metabonomics based on ultra performance liquid chro-
matography coupled with quadrupole time-of-flight tandem 
mass spectrometry and multivariate statistical analysis. Secon-
dly, the correlations between the dietary calcium intakes and 
the identified biomarkers from rat models were further analy-
zed to confirm the potential application of these biomarkers in 
humans. 

Results: Urinary metabolic profiling analysis could prelimi-
narily distinguish between calcium deficient and non-deficient 
rats after a 2-week low calcium diet. The reliable biomarkers of 
calcium deficiency were identified by a time-course analysis of 
discriminating metabolites in a low calcium diet experiment, 
repeating the low calcium diet experiment and performing the 
calcium supplement experiment. Twenty-seven biomarkers 
were identified, such as pseudouridine, citrate, oxoglutaric 
acid, pyrophosphoric acid, sebacic acid and indoxyl sulfate. 
The reliable biomarkers with regular trends of change could 
unravel the dynamic pathophysiological changes and accura-
tely assess calcium-deficient rat at different stages. Significant 
correlations between calcium intake and the biomarkers (pseu-
douridine: Pearson correlation, r=0.527, p=0.0001 and citrate: 
Pearson correlation, r=-0.426, p=0.001) were further confir-
med in urine of human. 

Conclusions: We identified for the first time the relia-
ble biomarkers of calcium deficiency in rat model. Based on 
further verification of the biomarkers in large population, we 

anticipate that these biomarkers may be used alone or in com-
bination as a noninvasive screening method in a large-scale po-
pulation study or for the diagnosis of calcium deficiency. 

Key words: biomarkers, calcium deficiency, metabonomics, 
urine 

PO495
BARRIER IN EXCLUSIVE BREAST FEEDING PRAC-
TICE AMONG RURAL MOTHERS IN BANGLADESH: 
A QUALITATIVE STUDY
M. Islam1,2, S R. Mashreky1, A. Rahman1, F. Rahman1, S. 
Roy2, TG. Sanhvi2 
1Centre For Injury Prevention and Research Bangla-
desh (CIPRB), Bangladesh 
2Alive & Thrive Bangladesh, Bangladesh

Background and objectives: Malnutrition in children un-
der two years is a major public health concern in Bangladesh. 
Mother’s knowledge and practice related to IYCF is a contri-
butory factor in child nutrition in Bangladesh. The study was 
designed to examine the knowledge, perception, practice and 
motivation of the mothers, their family members and the im-
plementers on breast feeding in a rural area. 

Methods: The study was conducted in a nutrition interven-
tion area in an Upazila of Sylhet district in June-July 2011. Data 
was collected using qualitative 

Methods including in-depth interviews and focus group 
discussions with mothers and family members of 0-24 month 
children, GO & NGO health service providers. 

Results: The study showed that most of the mothers, family 
members and service providers had adequate knowledge on 
exclusive breasting and colostrums feeding. However, in spite 
of knowing on exclusive breast feeding many of the mothers 
could not completely adopt this practice in their life. One of 
the major causes of this was lack of knowledge on how to deal 
with insufficient breast milk supply. Additionally, absence of 
family support and inspiration, limited access to information 
and media were other hindering factors. Most of the mothers 
and family members could not mention how to increase suffi-
cient milk production and flow. Some of them only reported 
that mother should eat plenty of nutritious food for sufficient 
breast milk production. Most of the male family members did 
not know about it. Most of the service providers were knowled-
geable on how to increase breast feeding flow however, they 
were not aware to counsel the community. 

Conclusions: Knowledge on exclusive breast feeding was 
satisfactory however overall practice was found poor. Appro-
priate community based strategies and interventions need to 
be designed to improve mothers’ exclusive breast feeding prac-
tice. 

Key words: Knowledge, practice, exclusive breast feeding. 
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EGYPT NUTRITION LANDSCAPE ANALYSIS: GAPS, 
OBSTACLES AND OPPORTUNITIES
G. saleh1, D. Shehab1, S. Khairy1, N. Aboul Ella1, Z. se-
dafy1 
1National Nutrition Institute, Cairo, Egypt

Background and objectives: Stunting among under-five 
Egyptian children has reached an alarming 29%. To have a 
better understanding the problem and possible solutions, the 
Landscape Analysis (LA) study was commissioned by the Na-
tional Nutrition Institute (NNI) and Ministry of Health and 
Population (MoHP), with support from UNICEF Egypt Offi-
ce, as the first study of its kind to be carried out among Arab 
countries. 

Methods: The Landscape Analysis is a snapshot of the cu-
rrent nutrition situation not based on representative sampling 
methodology. Four densely populated governorates were selec-
ted out of 27. Seven districts with the highest number of new 
births and facilities were chosen. Service delivery units inclu-
ded were public hospitals, family health centers and units. Four 
tools were used; facility checklist, structured questionnaire for 
health workers, Semi-structured interview tool for national le-
vel stakeholders and managers of Non-governmental organiza-
tions (NGO’s). Data collection was completed between the 3rd 
to the 14th of July 2011. 

Results: 43 facilities were visited, 134 health workers and 
stakeholders were interviewed, 13 FGD’s were held, Protocols 
for vitamin A and zinc use were present in 15% of facilities. Nu-
tritional educational materials were available in nearly (20%) of 
facilities. Availability of supplements: Vitamin A (2%), iron and 
folic for pregnant women and infants were (19%) and (47%) 
respectively, zinc (58%).Only 31% of health workers received 
training on child growth charts, 59% received training on ex-
clusive breast feeding. Qualitative analysis showed insufficient 
funds for nutritional activities (10-25%), no clear Leadership, 
the roles of different partners are not defined with Lack of 
effective coordination. 

Conclusions: Better use of available resources and strategic 
engagements with international partners to fund and provide 
technical expertise in various aspects of nutrition. The health 
system needs to be strengthened at all levels.

Key words: Landscape analysis, Egypt, stunting, scaling ac-
tion in nutrition 

PO497
ASSOCIATION OF TELEVISION VIEWING AND DIE-
TARY BEHAVIOR WITH OVERWEIGHT AND OBE-
SITY IN PRIMARY SCHOOL CHILDREN OF DHAKA 
CITY
S. Sultana1 A. Hussain2, L. Ali3 
1Bangladesh Institute of Health Sciences, Bangla-
desh 
2University of Oslo, Oslo, Norway 
3Bangladesh Institute of Health Sciences, Bangla-
desh

Background and objectives: Childhood obesity is a major 
risk factor for cardiovascular disease and also increases risk for 
future diabetes. In a developing country like Bangladesh, tele-
visions have become a important household item, particularly; 
TV advertisements may have a great impact on dietary beha-
vior on children. The aim of the present study was to assess the 
possible association between dietary behavior and television 
viewing with overweight or obesity in Bangladeshi urban pri-
mary school children. 

Methods: A cross-sectional study was conducted 1200 pri-
mary school children. Data were collected from Dhaka City. 
Participants (age 6-13 years) were randomly collected on the 
basis of predefined scoring. Subjects were classified as un-
derweight (<90.99%), normal, (91-110%), overweight (111-
120%) and obese (> 120%), if their weight-for-height values 
were within the ranges of the recommended median values. 
Duration of television viewing was categorized as <60min/day 
and >60min/day. Dietary history was taken by specific food 
frequency questionnaire. Univariate and Multivaiate regression 
models were used as appropriate. 

Results: The substantial number of overweight and obe-
sity was found to be 31% in the study subjects. Mean fat in-
take was significantly higher in overweight and underweight 
groups (p=0.008) compared to the normal group. About 13.6% 
overweight and 18% obese children watched television more 
than 60 minutes. A significant positive correlation (r= 0.106, 
p= <0.04) of junk food intake with overweight and obesity and 
significant correlation (r= 0.292, p= <0.001) was found between 
TV viewing with weight for height. In logistic regression analy-
sis, overweight and obesity were associated with TV viewing 
(p<0.001) and junk food taking (p=0.02) when the effects of 
other confounders (sex, age, parent’s education, parent’s inco-
me) were adjusted. 

Conclusions: A substantial number of children are already 
overweight and obese and TV viewing and unhealthy food in-
takes are important contributors of weight gain. 

Key words: Child obesity, Television viewing, Diet 
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THE ROLE OF SMALL INTESTINE AND LIVER ON 
THE METABOLIC RHYTHM OF AMINO ACID IN 
RATS FED VARIOUS PROTEIN DIETS
Y. Nishida1, K. Ideguchi2, N. Sano1, S. Osaka1, T. 
Ichikawa3, H. Kato1 
1Department of Health Science, Prefectural Univer-
sity of Hiroshima, Hiroshima, Japan 
2Kawasaki University of Medical Welfare, Okayama, 
Japan 
3Department of Nutrition and Health Promotion, 
Hiroshima Jogakuin University, Hiroshima, Japan

Background and objectives: The profile and concentration 
of plasma amino acid were maintained constant on the healthy 
condition. The aim of this study was to investigate the role of 
small intestine and liver on the regulation of plasma amino 
acid. 

Methods: We examined the postprandial concentration of 
plasma free amino acid in rats fed various energy % of protein; 
5%, 20% and 35%. Rats kept on a 12h light-dark cycle (lights 
on 2100 to 0900) and fed during a restricted time of day (1000-
1600). After 3 weeks, blood samples were taken from the portal 
vein and the hepatic vein at 0800, 1300, 1800 and 2300. 

Results: In most amino acid, postprandial plasma concen-
tration in portal vein was elevated by response of protein in-
takes. However, the profile of plasma amino acid in portal vein 
kept on that of fasting time, such as plasma lysine concentra-
tion was the highest in the essential amino acid. Plasma con-
centrations of glutamate, aspartate and arginine in portal vein 
were maintained low levels regardless of the amount of inges-
tion. Postprandial plasma concentration of most amino acid in 
hepatic vein was lower than that in portal vein. The difference 
of plasma amino acid concentration between portal vein and 
hepatic vein, it showed the metabolic amount in the liver. Thus, 
postprandial liver increased the amino acid uptake with kept 
the profile of amino acid in portal vein. 

Conclusions: These results suggest a crucial role of small 
intestine as regulatory on the profile of plasma amino acid. On 
the other hand, liver is a contributor to maintain the concentra-
tion of plasma amino acid. 

Key words: amino acid, portal vein, hepatic vein, liver, 
small intestine 

PO499
DELAYED INITIATION OF AND NON-EXCLUSIVE 
BREASTFEEDING AMONG CHILDREN AGED 0-23 
MONTHS IN SOUTH ASIA: A POOLED ANALYSIS
K. Agho1, S. Rasheed2, S. Mihrshahi3, U. Senarath4, M. 
Dibley5 

1University of Western Sydney, Australia 
2International Centre for Diarrhoeal Disease Re-
search, Bangladesh (ICDDR,B), Bangladesh 
3School of Population Health, the University of 
Queensland, Queensland, Australia 
4Department of Community Medicine, University of 
Colombo, Sri Lanka 
5Sydney School of Public Health, University of Syd-
ney, New South Wales, Australia

Background and objectives: Early initiation of breastfee-
ding within the first hour and exclusive breastfeeding (EBF) 
improves the health and nutrition status of newborns and are 
the two most important determinants of infants and young 
child survival. This study identifies factors linked to delayed 
initiation of breastfeeding among children aged 0-23 months 
and non-EBF among children aged 0-5 months. 

Methods: We pooled the most recent data from Demogra-
phic and Health Surveys in five South Asian countries (Bangla-
desh 2011; India 2005-2006; Nepal 2011, Sri Lanka 2006-2007 
and Pakistan 2006-2007). Our analysis was restricted to the 
last-born child who was living with the respondent (ever-ma-
rried women age 15-49 years) and the total sample was 31082. 

Results: The pooled rate of early initiation of breastfeeding 
and EBF were 33% and 51%, respectively. Multivariate analy-
ses revealed that non- EBF was significantly higher among 
mothers who delivered their babies at the health facilities (ad-
justed odds ratio (AOR) = 1.47) and mothers who perceived 
their babies to be smaller than average (AOR) = 1.28). Compa-
red with mothers who had 7 or more antenatal visits, the odds 
for mothers who had 3-6 visits, 1-2 visits and no visit were 
significantly higher for delayed initiation of breastfeeding and 
non-EBF. Mothers who had secondary or more level of edu-
cation and had no education were significantly more likely to 
delay the initiation of breastfeeding and not to give EBF com-
pared with mother’s who had primary level education. Mothers 
who delivered their babies by caesarean section (AOR) = 2.15) 
were more likely to delay initiation of breastfeeding. 

Conclusions: Interventions to promote early initiation of 
and exclusive breastfeeding should be further strengthened in 
the South Asia region, with more emphasis to target mothers 
who are at risk for sub-optimal practices. 

Key words: early initiation of breastfeeding, exclusive 
breastfeeding, survival, South Asia 
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MONITORING THE COMPLIANCE TO THE INTER-
NATIONAL CODE OF MARKETING OF BREASTMI-
LK SUBSTITUTES: LABELLING VIOLATIONS IN IN-
DONESIA
U. Parady1, J. Februhartanty2, S. Blaney3, S. Sukotjo4 
1Department of Communication, University Indo-
nesia, Depok, West Java, Indonesia 
2Southeast Asian Ministers of Education Organi-
zation - Regional Centre for Food and Nutrition 
(SEAMEO RECFON), University of Indonesia, Jakarta, 
Indonesia 
3UNICEF Senegal, Dakkar, Senegal 
4UNICEF Indonesia, Jakarta, Indonesia

Background and objectives: Exclusive breastfeeding rate in 
Indonesia is still lower than targeted by the Government. The 
government has adopted several legal measures to protect and 
promote breastfeeding. Several provisions of the International 
Code of Marketing of Breast Milk Substitutes (BMS) have been 
adopted but additional efforts are required to have it fully in 
force, particularly on labelling aspects. The purpose of the stu-
dy was to assess the violations related to the set of articles 9 on 
labelling part of the Code in Jakarta, Indonesia. 

Methods: The standardized protocol developed by the In-
teragency Group on Breastfeeding Monitoring (IGBM) to esti-
mate the prevalence of violations of the Code was used. It com-
bines qualitative and quantitative methods. A total of 27 labels 
from different types of BMS (infant formula 0-6 months, fo-
llow-on formula 6-12 months, follow-on formula 6-18 months, 
and growing up formula 12-36 months) was collected in diffe-
rent selling points of the city. Each label of each product was 
analysed based on 32 parameters to identify violations related 
to labelling. 

Results: On all labels (100%) under assessment, violations 
of the Code were found in one or more parameters. All labels 
have brand name or show promotion of brand`s awareness and 
recognition, bear company name or logo, and have pictures 
that idealise the use of BMS. None of the labels have informa-
tion on the negative effects of bottle feeding or the difficulty of 
reversing decision not to breastfeed. 

Conclusions: Formula labeling violations in Indonesia is 
of concern and it may jeopardize breastfeeding practices. La-
bels needs to provide appropriate information about the risks 
of using the products and superiority of breastfeeding. Results 
will be used to advocate for further regulations to strengthen 
labeling regulations to comply with International Code of Mar-
keting of BMS. 

Key words: Formula, labels, Breastfeeding, Code, Marke-
ting 

PO501
A SHIFT IN OCCUPATIONAL PHYSICAL ACTIVI-
TY AND ANIMAL PROTEIN CONSUMPTION LEAD 
TO OVERWEIGHT AMONG RURAL INDONESIAN 
ADULT MEN
H. Khusun1 
1SEAMEO Regional Center For Food and Nutrition, 
Universitas Indonesia, Jakarta, Indonesia

Background and objectives: Previous studies have shown 
that increasing overweight evidence not only in urban but also 
rural population. This study explored multi-layers of indivi-
dual and community factors explaining overweight among ru-
ral Indonesian men. 

Methods: Longitudinal data of the 2000-2007 Indonesian 
Family Life Survey (IFLS) was used. In the analysis, 1877 men 
18-60 years in 1993 with complete follow-up were included. 
Overweight was defined as BMI>=25 kg/m2. Individual fac-
tors included age, smoking habit, occupational physical acti-
vity (PA) and animal protein consumption frequency. Heavy 
PA job was defined as occupations in agricultural, mining and 
dealing with lifting heavy things. Animal protein consumption 
included consumption of meat, egg and dairy products. At the 
next level, factors associated with the shifting of occupational 
PA and animal protein consumption were explored. Data was 
analyzed by generalized estimating equation modelling. 

Results: After adjusting for age, smoking habit and animal 
protein consumption, men who have shifted from heavy to 
lower PA occupations have 2.52 (CI:1.96-3.24) higher risk of 
overweight over the observation period. The shift in occupatio-
nal PA was partially explained by involvement in non-farming 
business (OR:2.40,CI:2.11-2.72) and development of factories 
(OR:1.24,CI:1.08-1.42). On the other hand, men who con-
sumed more frequent animal protein has 2.04 (CI:1.38-3.03) 
higher risk of overweight than those who did not consume 
(adjusted for age, smoking habits and occupational PA). Fur-
ther analysis showed that changes in animal protein consump-
tion were associated with affluence and accessibility to market 
(OR:1.54,CI:1,09-2.17). 

Conclusions: The study showed that increasing overweight 
prevalence in rural areas was associated with both the changes 
in PA and food consumption pattern, which in turn associated 
with individual factors and changes in community environ-
ment. The study suggested that changes in community envi-
ronment could serve as early warning for obesity prevention 
effort. 

Key words: Overweight, Physical activity, Animal protein 
consumption, Longitudinal 
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HIGH FRUCTOSE DIET ALTERS INTESTINAL PER-
MEABILITY AND ELECTROPHYSIOLOGY IN ADULT 
MINIPGS
J-P. Lalles1, M. Ochoa Frias1, D. Bertacchini1, C-H. Mal-
bert1, D. Val-Laillet1 
1Inra, Saint-Gilles, France

Background and objectives: Increased gut permeability 
and resulting endotoxin leakage following high-fructose chro-
nic intake have been advocated as etiopathological factors in 
nonalcoholic fatty liver disease and steatohepatitis (NAFLD, 
NASH). However, gut permeability data are scarce and conflic-
ting regarding the site of barrier alteration. The only study in 
man suggests aspirin-induced altered colonic, but not intesti-
nal permeability in 10 NASH patients. Therefore, we hypothe-
sized that a high fructose diet increases permeability along the 
gastrointestinal tract and alters intestinal glucose absorption 
and gut ion exchange. 

Methods: For testing the hypothesis, adult minipigs were 
fed similar amounts of wheat-soyabean-corn starch based diet 
containing 20% pure glucose or fructose for 8 weeks (n=6/
treatment). Gut tissues were collected post-mortem and seg-
mental permeability and electrophysiology were investigated 
in Ussing chambers (UC) under basal condition or after addi-
tion of cytochalasin B (mycotoxin blocking sugar transport 
and cell microfilaments). 

Results: Pigs grew similarly with either diet. Basal jejunal 
macromolecule transcellular permeability was twice higher 
with fructose (P<0.01) with no difference at other sites. Basal 
paracellular permeability was unaffected. Under cytochalasin, 
ileal and colonic transcellular permeability tended to be higher 
with fructose (P=0.15). Basal gut electrophysiology was una-
ffected by diets. However, under cytochalasin net ion move-
ment was lower in jejunum and higher in ileum (both P=0.02) 
and potential difference was lower (P=0.04) with fructose. In-
testinal sodium-dependent glucose absorption capacity was 
higher (P=0.05, global effect) and carbachol-induced jejunal 
chloride secretory capacity was lower (P=0.055) with fructose 
(no differences under cytochalasin). 

Conclusions: High-fructose diet increased jejunal trans-
cellular permeability and glucose absorption capacity while 
decreasing jejunal secretory capacity. Cytochalasin treatment 
disclosed additional differences between diets for transcellular 
permeability and ion exchange. Work is in progress to investi-
gate the impact of chronic fructose consumption on intestinal 
glucose and fructose transporters. 

Key words: high-fructose diet, gut, permeability, electro-
physiology, minipig 

PO503
THE NUTRITIONAL VALUE, WATER USE AND NU-
TRIENT CONTRIBUTION OF TRADITIONAL AFRI-
CAN LEAFY VEGETABLES
A. Oelofse1, W. Van Averbeke2, P. Van Jaarsveld3, M. Fa-
ber3, F. Wenhold1, Y. Beletse4, W. Janse van Rensburg4, 
R. Slabbert2 
1Department of Human Nutrition, Faculty of Health 
Sciences, University of Pretoria, 0002, Pretoria, 
South Africa 
2Department of Crop Sciences, Tshwane University 
of Technology, Pretoria, South Africa 
3Nutrition Intervention Research Unit, Medical Re-
search Council, Tygerberg, South Africa 
4Vegetable and Ornamental Plant Institute, Agricul-
tural Research Council, Pretoria, South Africa

Background and objectives: For centuries traditional crops 
sustained rural populations in developing countries. Several of 
these crops are native to the countries where they grow and are 
well adapted to climatic conditions. The objectives of the study 
was to determine the nutrient content, agronomic practices, 
consumption and contribution to nutritional status of eight se-
lected African crops. 

Methods: Eight traditional crops were selected from tho-
se most commonly consumed. Nutrient content was determi-
ned using accpeted standardised techniques including proxi-
mate analyses, Ion Cromatography and HPLC. Drought and 
heat stress analyses were done using Relative Water Content 
(RWC), leaf area, Cell membrane stability and reduction essays 
(TTC). Water use was determined using Crop evapotranspi-
ration. Consumption of these plant foods and its contribution 
to nutritional status were assessed by focus groups discussion, 
food recall methodology and dietary calculations. The data 
from these plant foods were compared to that of Swiss chard. 

Results: The nutrient intake data was based on children aged 
4-8 years old. These traditional vegetables provided substantial 
amounts of vitamin A and iron. Amaranth and cowpea pro-
vided more that 75% of the RDA, while pumpkin leaves were 
the best source of iron and provided between 50 – 75% of the 
RDA for the age group. All the traditional crops had a higher 
degree of drought tolerance compared to Swiss chard. Howe-
ver, all eight crops were sensitive to water stress. Although the 
production was best at full irrigation, these plants could still 
produce edible leaves at much lower levles of irrigation. 

Conclusions: The findings of this study support the pro-
motion and use of these vegetables as food crops from both the 
agronomic and human nutrition perspective, especially in food 
insecure communities. They make a significant contribution to 
nutrient intake in the arid regions of the continent. 

Key words: nutrition, indigenous foods, African vegetables, 
amaranth 
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METHOD NON-INVASIVE IN BLOOD OF MICROR-
NAS BIOMARKER FOR PREVENTIVE DIAGNOSIS 
OF CELIAC´S, CROHN´S, WILSON´S DISEASES 
WITH UNKNOWN ETHIOLOGY
H. Boughanem1, F. Sanchez-Jimenez2, M. Macias-Gon-
zalez3 
1Dept I+D/Biotechnology Company Bioeasy SL, 
Spain 
2Dept. Dietetics and Applied Nutrition/Colegio Pro-
fesional Tecnicos Superiores Sanitarios Comunidad 
Valenciana, Alicante, Comunidad Valenciana, Spain 
3CIBER FISIOPATOLOGIA OBESIDAD Y NUTRICIÓN/
Hospital Virgen de la Victoria, Málaga, Spain

Background and objectives: In the last decade, Nutrigeno-
mics has developed into very important sector in the clinical 
research. Especially in identifying the association of lifestyle 
or eating habits particular to the development not only of 
complex diseases, such as cardiovascular disease and oncolo-
gic, but also rare autosomic disease difficult to diagnose and 
unknown etiology, such as celiac disease, Crohn’s disease and 
Wilson’s disease. Our main aim in this study is to characteri-
ze new biomarkers in blood and validate their application in 
disease prognosis. Among them, the identification of novel 
microRNAs(miRNA), which play a crucial role in the silencing 
of certain key genes in the development of these pathologies 
discussed above. 

Methods: The study will include 150 patients with different 
pathologies described above and 150 healthy persons. Blood 
samples were collected after a 12-hour fast recruited by the An-
dalusia Cooperative Society (SCA). All participants gave their 
informed consent. The serum miRMA isolation is being obtai-
ned using a novel and fully automated system epMotion 5075 
VAC workstation in a 96 well format (Eppendorf Iberica). For 
quantification end, we use real time quantitative PCR by an Ep-
pendorf realplex (Eppendorf Iberica). 

Results: Preliminary results confirm that our isolation and 
quantification 

Methods will be useful to identify new biomarkers, which 
have a high sensitivity and specificity, applied to preventive 
diagnosis.

Conclusions: The expected results of this study will result 
in enough data for a statically significant relationship between 
the levels of miRNAs and genetic predisposition to the develo-
pment of these diseases. 

Key words: Celiac-Crohn-Wilson´s, diseases, miRNA, bio-
markers, diagnostic 

PO505
A NOVEL APPROACH TO THE DESIGN OF COM-
PLEMENTARY FEEDING BEHAVIOUR CHANGE IN-
TERVENTIONS
R. Aunger1, H. Trevaskis2, M. van Liere3, E. Wulandari2, 
V. Curtis1 
1London School of Hygiene and Tropical Medicine 
(LSHTM), London, UK 
2Independent Consultant 
3Global Alliance Improved Nutrition (GAIN)

Background and objectives: It is widely recognized that 
infant child feeding practices need to be improved to reduce 
the burden of chronic child malnutrition worldwide. However, 
infant and child feeding practices are deeply ingrained in cul-
ture, habit and context, and are a complex target for behavior 
change intervention. Many nutrition programs develop mes-
sages that derive from scientific recommendations rather than 
from principles of effective behavior change (BC). Project Ba-
duta in Indonesia aims to bring the best scientific knowledge 
about behavior change combined with the creative practices of 
industrial marketing to nutrition BC intervention design. 

Methods: An innovative approach developed by LSHTM 
was used to design a program to promote appropriate feeding 
amongst children 6-24 months of age in peri-urban Surabaya. 
The BC approach – called ‘Evo-Eco’ because it originates in 
evolutionary biology and ecological psychology – focuses on 
behavior in its social, physical and biological settings, and on 
the motivated and habitual aspects of routines, rather than on 
cognitive aspects. 

Results: The framing workshop generated insights on the 
role of prior advertising histories of complementary foods, the 
cultural place of milk, the tedious nature of infant feeding, the 
fear of wasting food, and mother’s desire to reduce effort by 
involving infants in family feeding events. Findings led to a 
reorientation of project goals. Formative Research employed 
novel tools including video ethnography, behavioural settings 
analysis, motive projections, the elicitation of everyday routi-
nes, and behaviour trials. The results provided the design prin-
ciples for a behaviour change intervention, set out in a creative 
brief. 

Conclusions: This presentation outlines the approach, the 
methods and the results of the first stage of Project Baduta. We 
conclude that nutrition promotion needs to incorporate the 
lessons of modern BC approaches and to tap the creative skills 
that are normally proprietary to industry.

Key words: complementary foods, stunting, children, indo-
nesia 
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EFFECTS OF VITAMIN C ON CELL CYCLE AND 
APOPTOSIS
S. Ebrahimpour Koujan1, F. Toorang1

1MS-BS in nutrition, Department of Nutrition , 
Schools of Health and Nutrition, Tabriz University of 
Medical Sciences, Tabriz, Iran 
2MS in nutrition, Cancer Research Center, Cancer 
Institute of Iran, Tehran University of Medical Scien-
ce, Tehran, Iran

Background and objectives: Vitamin C (VC) a water solu-
ble antioxidant and antimutagene has dual effects on biologic 
systems. VC has both free-radical scavenging and autooxidi-
zing properties as well as in cell proliferation and cell death. 
The aim of this article is mechanistic surveying of VC roles in 
cell cycle and apoptosis. 

Methods: This review compromised on published articles 
in PubMed, GoogleScholar, sciencedirect and ovid according 
to key words since 1998. 

Results: Regarding in vitro studies, VC supplementation 
with X-ray irradiation results in apoptosis in human leukemia, 
LH-60 cells, due to activation of pro-apoptotic factors such as 
Bax and caspase-8. Also high dose of VC combination with 
H2O2 by increasing oxidative stress decreases Bcl-2 expres-
sion and induces apoptosis in HL-60 cells. Moreover, treating 
ovarian cells with VC in presence oxidative stress enhanced 
cell cycle arrest at the G2/M phase by delaying activation of 
cyclin B-cdc2. While, in the absence of oxidative stress, it had 
no effect on cell cycle. In contrast, VC in human colon car-
cinoma HT-29 by blocking drug-mediated apoptosis induced 
by oxidative stress, allow cancer cells to become insensitive to 
chemotherapy. Incubation of T cells with VC induces them to 
enter S phase. Recently, studies demonstrated VC has an anti-
proliferative activity via inhibition of tRNA synthesize gene ex-
pression in HT-29 cells, and administration of high-dose VC 
significantly induces mitochondrial apoptosis in mesothelioma 
tumor cells in dose-dependent manner. 

Conclusions: Although a high alimentary intake of VC 
contributes to cancer prevention, high level of VC may have 
quite different effects at various stages of cell growth, prolifera-
tion and apoptosis that may promote cancer progression. The-
reby safe-dose of administration of VC and implications for a 
clinical use in anticancer therapies has to be discussed. 

Key words: vitamin C, apoptosis, cell cycle 
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LUTEIN AND ZEAXANTHIN STATUS. DIETARY IN-
TAKE, SERUM CONCENTRATIONS AND MACULAR 
PIGMENT DENSITY IN SPANISH SUJECTS
B. Olmedilla-Alonso1, R. Estévez-Santiago1, B. Beltrán-
de-Miguel2, M C. Cuadrado-Vives2 
1Departament of Metabolism and Nutrition, Ins-
titute of Food Science, Tecnhology and Nutrition 
(ICTAN-CSIC), Madrid, Spain 
2Department of Nutrition and Bromatology, Faculty 
of Pharmacy, UCM, Madrid, Spain

Background and objectives: Lutein and zeaxanthin are die-
tary carotenoids. Both are concentrated in retina and constitu-
te the macular pigment. A higher concentration of lutein and 
zeaxanthin in blood or intake has been associated with lower 
risk of age related macular diseases. Objective: to assess the sta-
tus of lutein and zeaxanthin by means of dietary intake, blood 
levels and macular pigment density (MPD) and correlations 
among them. 

Methods: Subjects: 108 subjects (54 women). Inclusion cri-
teria: 20-35y (young) or 45-60y (old), normolipemic, no vita-
min or dietary supplements.Exlusion criteria: obesity, cataract 
or any ocular disease. Study approved by the Ethical Commit-
tee Clinical Research (Hosp. Univ. Puerta de Hierro, Madrid). 
HPLC validated method was used to analyze lutein in serum 
(Olmedilla et al., Clin. Chem., 43;1997). MPOD measured by 
the M:pod device. Statistical analysis: lutein and MPOD data 
expressed as mean +-SD. SPSS vs 21.0 statistical software. Lu-
tein /zeaxanthin intake was assessed by a 3-day food record 
using the carotenoid database published by our group (Nutr.
Hosp., 27; 2012) . 

Results: Concentrations in blood (µg/dl): 13,1±7 lutein; 
3,4±2,7 zeaxanthin. Concentrations in diet (µg/day): 1073±1572 
lutein; 95±140 zeaxanthin. Central MPD: 0,29±0,14. Old 
group showed higher levels of lutein and zeaxanthin in blood 
and intake but when those concentrations standardized by 
lipids (cholesterol+triglycerides) those differences disappea-
red. MPD was similar in both groups. Correlations between 
blood and diet concentrations: r=0,223 (p=0,02) for lutein; 
r=0,322 (p=0,01) for zeaxanthin; r=0,255 (p=0,008) lutein plus 
zeaxanthin. Lutein and MPD r=0,201 (p=0,037). 

Conclusions: Lutein and zeaxanthin concentrations in diet 
and blood are correlated. Blood concentrations of lutein, but 
not dietary intake, shows correlation with MPD. 

Key words: lutein, zeaxanthin, diet, blood, macular pig-
ment density.  
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PO509
CHEMOPREVENTIVE AND ANTI-CANCER PRO-
PERTIES OF POMEGRANATE SEED OIL (PSO)
S. Ebrahimpour Koujan1, F. Toorang2 
1MS-BS In Nutrition, Department of Nutrition , 
Schools of Health and Nutrition, Tabriz University of 
Medical Sciences, Tabriz, Iran 
2MS in nutrition, Cancer Research Center, Cancer 
Institute of Iran, Tehran University of Medical Scien-
ce, Tehran, Iran

Background and objectives: In recent years, there is much 
interest about anticancer properties of PSO. Due to its weakly 
estrogenic activity, interference with cell proliferation, cell cy-
cle, metastasis and anti-inflammatory effects. This article has 
tried to reveal chemopreventive and anti-cancer potential of 
PSO in various cancers. 

Methods: This article is a review on articles published in 
googlescolar, pubmed, sciencedirect and ovid according to key 
words since 1998. 

Results: Chemopreventive effects of PSO refers to its strong 
inhibiting ability of inflammatory enzymes gene expressions 
such as lipoxygenase and cyclooxygenase-2 (COX-2) as well 
as decreasing stimulation of cytokines such as IL-4, IL-6, IL-8 
and TNF- by inhibiting ERK/MAPK transduction pathways 
and NF-kB activation. Also PSO has anti-proliferative and pro-
apoptotic properties in cancer cells. It can promote apoptosis 
via p53/p21 up-regulation and caspase-3 pathway and also at-
tenuate G0/G1 to S phase and cell cycle arrest in G1 in prosta-
te, bladder, breast and human leukemia cancer cells. Punicic 
acid, a major bioactive substance of PSO via overexpression of 
PPAR- and increase lipid peroxidation can inhibit proliferation 
and induce mitochondrial apoptosis in breast and colon cancer 
cells. Moreover, PSO has an especial anti-proliferative activity 
in breast cancer cells via aromatase and 17 -hydroxysteroid de-
hydrogenase enzymes inhibition and antiestrogenic activities. 
Similarly, in skin cancer models, PSO significantly decrease 
tumor incidence and multiplicity. Recent in vitro and in vivo 
studies demonstrated PSO anti-angiogenic action in breast 
cancer by decreasing angiogenic factors such as IL-4, migra-
tion inhibitory factor (MIF) and vascular endothelial growth 
factor (VEGF). 

Conclusions: In sum, PSO can potentially be used in both 
prevention and treatment of various cancers, but further stu-
dies needed to warranting chemopreventive and therapeutic 
application of PSO in humans. 

Key words: pomegranate seed oil, cancer, proliferation, 
apoptosis, angiogenesis 

PO510
THE PERFORMANCE OF THE HOUSEHOLD FOOD 
IN-SECURITY (ACCESS) SCALE (HFIAS) IN COM-
MUNITIES WITH VARYING EXPOSURE TO ECONO-
MIC MEANS TESTING
M. Nnyepi1 
1University of Botswana, Botswana

Background and objectives: Experiences of food inse-
curity are similar across cultures. Instruments used to assess 
the prevalence of household food insecurity and those that 
evaluate households’ qualification for social benefits (means 
testing) are similar. Whether prior exposure to means testing 
influences households’ responses during the assessment of the 
prevalence of household food insecurity requires further study. 
The objective is compare the performance of Household Food 
Insecurity –Access ( HFIA) instrument in two communities 
with varying uptakes of social benefit programmes, and thus 
exposure to means testing. 

Methods: The HFIA instrument was administered to 742 
randomly sampled households in two communities. The HFIA-
scores were computed for each community and compared. 
Next, the null hypotheses of independence between the HFIA-
scores and households wealth (per-capita income, and owner-
ship of assets), and the prevalence of stunting were evaluated. 

Results: The HFIA-scores ranges from 0-27. Higher scores 
indicate higher food insecurity. The mean HFIA-score for both 
communities was 11.0 ± 7.5. The mean HFIA-score was lower 
(T-test -3.588; p < .001) in the low-exposure community (9.8 ± 
7.7) than in the high-exposure community (11.7 ± 7.1). Higher 
proportions of food insecure households were observed in the 
lower quintiles of per-capita household income and household 
asset holding. Notably, 92% of households in 1st and 2nd quin-
tile of per-capita income were food insecure. This proportion 
did not differ significantly between the low-exposure and the 
high-exposure community. Similarly, households with stunted 
children had significantly (p<.05) higher mean HFIA-scores 
(stunting 12.2 ± 7.5 vs 10.2 ± 7.5). Again the mean HFIA-scores 
for households with stunted children did not differ significantly 
between the low-exposure and the high-exposure community. 

Conclusions: The findings suggest that HFIA tool performs 
similarly well in assessing household food insecurity in com-
munities with low and high exposure to means testing. 

Key words: food insecurity, means testing, stunting 
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PO511
ANTHOCYANIN DAILY INTAKE AND ITS ASSOCIA-
TION WITH HEALTH INDICATORS IN COMMUNITY 
POPULATION
W H. Ling1, L. Li1, J. Lanf1 
1Sun Yat-Sen University, China

Background and objectives: the present study is to opti-
mize a method for quantifying the contents of anthocyanins 
in phyto-foods, to quantify anthocyanins in common plant 
foods in China, providing information for the establishment of 
Chinese database of anthocyanins, to estimate the daily intake 
of anthocyanins of Guangzhou population on the basis of the 
quantitative data and results from the food intake survey, and 
then to analyze health effects of anthocyanins intake. 

Methods: Phyto-foods were sampled from Guangzhou, 
Chongqing, Tianjin and Wuhan around China in two different 
seasons. The anthcyanins extracted from foods were assayed 
by HPLC-MS. A total of 1404 adult residents from Guangzhou 
community were recruited. Dietary survey was performed by 
using semi-quantitative food frequency questionnaire, and 
health parameters of the subjects were examined. 

Results: A total of 200, 160, 180, and 100 items were collec-
ted from Guangzhou, Chongqing, Tianjin and Wuhan, respec-
tively. The anthocyanin contents were analyzed by HPLC-MS, 
the anthocyanin food content database is established. The daily 
anthocyanin intake was estimated as 27 mg/D of anthocyanin 
aglycon, equivalent 43 mg/D of anthocyuanin. The results de-
monstrated that anthocyanin daily intake is positively associa-
ted with HDL-C concentration (P<0.05), and negatively with 
uric acid. Higher anthocyanins intake also decreased the risk 
of right-and-left carotid plaque (P<0.01). However, there were 
no differences in BMI, TG, LDL-C, IMT and SBP in higher vs 
low anthocyanin daily intake. 

Conclusions: The study set up the database of anthocyanin 
contents of plant foods, estimated the anthocyanin consump-
tion as 43 mg/D in community population, and revealed that 
high dose of anthocyanins intake had higher blood HDL-C 
concentration and lower blood uric acid concentration, and 
the anthocyanin might reduce risk of right-and-left carotid 
plaque¡¯s incidence rate. 

Key words: anthocyanin, daily intake, lipid and HDL 

PO512
THE DISTRIBUTION OF THE SNPS WHICH HAVE 
THE ASSOCIATION WITH IRON DEFICIENCY ANE-
MIA IN CHINESE
W. Piao1, J. Huo1 
1Institute For Nutrition and Food Safety, Chinese 
Center For Disease Control and Prevention, 29 Nan 
Wei Road, Beijing, China

Background and objectives: Iron deficiency anemia (IDA) 
is directed by many risk factors, and the genotype is the one 
of them. Single-nucleotide polymorphisms (SNPs) which asso-
ciate with IDA had been discovered, and some valuable results 
had also been concluded. No study to our knowledge, however, 
has estimated the distribution of these SNPs in Chinese. We 
conducted a descriptive study to examine the distribution of 
these SNPs in Chinese. 

Methods: 202 samples were selected randomly from the 
native children, whose age were from 8 to 12. DNA samples 
were obtained from the leucocytes in peripheral blood and 
genotyped by sequenom MassArray. 5 SNPs which had been 
shown that have the association with IDA in the previous study 
were chosen to be examined, rs877908, rs4820268, rs2543607, 
rs2543633 and rs2235321. The proportions of these SNPs on 
each allele were calculated, and the distributions of them were 
described. 

Results: The proportions of the alleles on rs877908 were 
22.4%(CC), 47.9%(CT) and 29.7%(TT) respectively. The 
proportions of the alleles on rs4820268 were 21.6%(AA), 
48.2%(AG) and 30.2%(GG) respectively. The proportions 
of the alleles on rs2543607 were 2.5%(AA), 31.8%(AG) and 
65.7%(GG) respectively. The proportions of the alleles on 
rs2543633 were 22.2%(AA), 46.5%(AC) and 31.3%(CC) res-
pectively. The proportions of the alleles on rs2235321 were 
23.1%(AA), 45.6%(AG) and 31.3%(GG) respectively. 

Conclusions: The SNPs on the 5 alleles are confirmed.Ac-
cording to result, the potential risk of IDA in Chinese can be 
estimated, and the high risk genotype groups should be taken 
more attention on the developing of IDA. 

Key words: IDA, SNPs, genotype, distribution 
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PO513
IS ADHERENCE TO THE GREEK MEDITERRANEAN 
DIET BY ELDERLY GREEK AUSTRALIANS ASSO-
CIATED WITH THE GREEK HOME GARDEN?
T. Darmos-Thodis1, C. Itsiopoulos1, A. Kouris-Blazos1, M. 
Avgoulas1, S. Tsindos1, E. Kaias1, D. Panagiotakos2, E. 
Polychronopoulos2 
1Department of Dietetics and Human Nutrition, 
Latrobe University, Melbourne, Victoria, Australia 
2Department of Nutrition and Dietetics, Harokopio 
University, Athens, Greece

Background and objectives: The Australian arm of the 
MEDIS (MEDiterranean ISlands) study is a cross sectional 
survey of socio-demographic, medical history, lifestyle fac-
tors and dietary characteristics of elderly Greek Australians 
over 65 years of age originally from the islands of Crete and 
the Republic ofCyprus who migrated to Australia up to almost 
60 years ago from their homeland. It aims to explore the re-
lationships between cardiovascular disease risk factors and 
adherence to the Mediterranean diet using the MedDiet Score 
to explain the persistent low coronary heart disease mortality 
of Greek migrants to Australia. Growing a home garden has 
been documented as a form of social connectedness to one’s 
homeland and is an identifying trait of Greek culture1.It is well 
documented that the traditional Greek Mediterranean diet is a 
dietary pattern that is predominantly plant based along with a 
high intake of olive oil, legumes, fish, seafood and low amounts 
of meat2 and dairy.The purpose of this paper is to explore the 
association between a home garden and adherence to the Me-
diterranean diet which, in addition to acting as a vehicle for 
the maintenance of culture and tradition may explain the bene-
fits to health and well-being observed in this cohort of elderly 
Greek Australians. 

Methods: Data was collected via a lifestyle questionnaire 
(LQ) and a Food Frequency Questionnaire (FFQ) and included 
data as to whether participants grow their own produce such as 
citrus and stone fruits, tomatoes, onions and garlic, green leafy 
vegetables and certain herbs. 

Results: Our preliminary findings indicate a high MedDiet 
Score is positively correlated with participants who report kee-
ping a home garden, particularly those that grow tomatoes, 
onions and garlic. 

Conclusions: It is highly likely that growing one’s own 
home produce encourages this tradition and pattern of eating. 

Key words: MEDIS, Greek Australians, culture, MedDiet 
Score, home gardens. 

PO514
DISTRIBUTING COMPLEMENTARY FOOD SUPPLE-
MENT-YINGYANGBAO REDUCING THE ANEMIA 
IN YOUNG CHILDREN IN A COUNTY OF SICHUAN 
PROVINCE AFTER WENCHUAN EARTHQUAKE
L. Wang1, J. Huo1, J. Sun1, W. Li1, J. Huang1, L. Lin1, Y. 
Zhou1, C. Huang2, J. Hu3 
1Institute For Nutrition and Food Safety, Chinese 
Center For Disease Control and Prevention 
2Sichuan University, China 
3Lixian MCH, China

Background and objectives: This study aimed to evalua-
te the impact of highly nutrient-dense complementary food 
supplement-Yingyangbao, at the time of 3 months after Wen-
chuan earthquake, on the anemia of young children in a county 
in Sichuan province. 

Methods: The young children aged 6-23 months in the 
county were fed one sachet Yingyangbao per day. Yingyangbao 
were distributed for 15 months for free. The children entering 
6 months age would be included. The length, weight and he-
moglobin of the children aged 6-29 months were assessed at 
baseline (n=257) and Yingyangbao intervention for 6 (n=218) 
and 15 months (n=253) by cluster sampling. Growth status has 
not been described in the paper. The analysis was conducted 
based on 6-11, 12-17, 18-23 and 24-29 months. 

Results: It showed that the hemoglobin concentration in 
each group among the 4 groups increased by 4.9, 6.4, 8.0, 9.5 
g/L after 6 months and 12.7, 11.4, 16.7, 15.7 g/L after 15 months 
compared to the baseline, respectively. The total anemia pre-
valence in each group was significantly lower after 6 and 15 
months than the baseline (P<0.001), except the 6-11 months 
group after 6 months because of fewer Yingyangbao consump-
tion. Total moderate anemia rate decreased from 18.3% to 5.5% 
after 6 months, and kept decreasing to 0.8% after another 9 
months. The hemoglobin concentration was significantly corre-
lated with the amount of yingyangbao consumption(P<0.001) 
The anemia rate was significantly different based on the ying-
yangbao compliance (P<0.001). 

Conclusions: It was concluded that Yingyangbao which 
contains quality protein, vitamins and micronutrients interve-
ned 15 months could be effective for the improvement of ane-
mia of young children. The study provides the support that the 
application of the complementary food supplements to reduce 
the anemia of young children in the emergency of natural di-
saster. 

Key words: young children, anemia, nutrition intervention, 
complementary food supplements, Yingyangbao 
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PO515
EXPOSURE TO NON-SWEET MALTODEXTRIN SO-
LUTION REDUCES WEIGHT GAIN AND CHANGES 
THE PREFERENCE FOR SWEET TO PROTEIN SOLU-
TIONS IN PIGS
S A. Guzmán-Pino1, D. Solá-Oriol1, J. Figueroa1, J F. Pé-
rez1 
1Servei de Nutrició i Benestar Animal (SNiBA), De-
partament de Ciència Animal i dels Aliments, Uni-
versitat Autónoma de Barcelona, Barcelona, Spain

Background and objectives: There are concerns about the 
consequences of a long-term consumption of caloric drinks 
for kids. However, the specific role of a hedonic taste or post-
ingestive rewarding properties of sugars on these consequen-
ces are still unclear. A non-sweet maltodextrin (low dextrin-
equivalent) allows the dissociation of both properties, while 
pigs are a suitable model for humans due to the innate sweet 
preference, but also highly developed orosensorial perception 
and growth potential. 

Methods: The preference of thirty six piglets for protein 
(animal plasma 20 g/l) or sweet (sucrose 20 g/l) solutions was 
assessed by using a choice test (CHT) before (day 14 post-
weaning) and after an ad libitum supply of water (Control) or 
160 g/l maltodextrin (MTD) solution for 12 consecutive days. 
A one-bottle test was also performed after the CHT by offering 
the same protein/sweet solutions on alternate days as a mea-
sure of their appetence. Pig performance and solution intake 
were monitored on d7 and d12. 

Results: Piglets innately preferred sucrose (64%, P<0.001). 
No significant differences were observed on the water and 
MTD solution intake, but a numerical increase in MTD intake 
(947 vs. 759 ml) was observed from d7 to d12. Low feed in-
take and weight gain (P<0.05) were observed for MTD (395 
g BWgain/d) than control piglets (484 g BWgain/g). Sweet 
over protein preference and appetence was maintained in con-
trol piglets (P=0.03), but those with access to MTD showed a 
strong preference for the protein solution (68%; P=0.11) and a 
dramatic reduction of the appetence for sweet solution. 

Conclusions: The results show that a long-term access of a 
non-sweet caloric drink may depress feed intake and growth, 
but also increase the preference of piglets for protein, sugges-
ting a role of the postingestive up/down regulation for sweet/
protein orosensorial perception in pigs. 

Key words: maltodextrin, pig, preference 

PO516
MODULATION OF EPIGENETIC STATES AND IN-
FANT IMMUNE SYSTEM BY DIETARY SUPPLEMEN-
TATION WITH ω-3 PUFA DURING PREGNANCY IN 
AN INTERVENTION STUDY
H S. Lee1, A. Barraza2, H. Hernandez-Vargas1, P. Sly3, C. 
Biessy2, U. Ramakrishnan4, Z. Herceg1, I. Romieu2,5 
1Epigenetics Group, International Agency for Re-
search on Cancer, France 
2Nutritional Epidemiology Group, International 
Agency for Research on Cancer 
3Queensland Childrens Medical Research Institute, 
Royal Childrens Hospital, Herston, Qld, Australia 
4Nutrition and Health Sciences and the Hubert De-
partment of Global Health, Rollins School of Public 
Health, Emory University, Atlanta, Georgia, USA 
5Instituto Nacional de Salud Pública, Centro de 
Investigaciones en Salud Poblacional, Cuernavaca, 
Morelos, México

Background and objectives: Early-life exposures to to-
bacco smoke and some dietary factors have been identified as 
inducing epigenetic changes in genes involved in allergy and 
asthma development. Omega-3 polyunsaturated fatty acid 
(PUFA) intake during pregnancy could modulate, by epige-
netic regulation, key cytokines and the maturation of Th cells. 
However, little is known about the mechanism by which ω-3 
PUFA could have a beneficial effect in preventing allergy and 
asthma. We sought to test whether dietary supplementation 
with ω-3 PUFA during pregnancy might modulate epigenetic 
states in infant immune systems. 

Methods: The study is based on a randomized intervention 
trial conducted among pregnant Mexican women who were 
supplemented daily with 400 mg docosahexaenoic acid (DHA) 
or placebo from 18-22 weeks of gestation to parturition. We 
applied quantitative profiling of DNA methylation states in 
Th1, Th2, Th17, and Treg-relevant genes as well as LINE1 repe-
titive elements of cord blood mononuclear cells (n=200). 

Results: No significant difference in promoter methylation 
levels was found between the ω-3 PUFA and control groups for 
most genes analyzed; however ω-3 PUFA significantly chan-
ged methylation levels in LINE1 repetitive elements and spe-
cific genes (IFNã) in infants of mothers who smoked during 
pregnancy. Furthermore, an association between the promoter 
methylation levels of IFN and IL13 was substantially modula-
ted by ω-3 PUFA supplementation. 

Conclusions: Our results indicate that maternal supple-
mentation with ω-3 PUFA during pregnancy may modulate 
global methylation levels and Th1/Th2 balance in infants. The-
refore, these epigenetic mechanisms provide attractive targets 
for prenatal modulation and prevention of inflammatory di-
sorders and potentially other related diseases in childhood and 
adulthood. 

Key words: pregnancy, fatty acids, immunomodulation
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PO517
MODERATE CONSUMPTION OF A NOVEL ORAN-
GE DRINK PROMOTES AN IMPROVEMENT IN LI-
PID PROFILE AND ANTIOXIDANT ENDOGENOUS 
COMPOUNDS IN HEALTHY MICE.
B. Escudero-López1, G. Berná 1,2, G. Herrero-Martín1, 
I. Cerrillo1, M A. Ortega1, F. Martín1,2, M S. Fernández-
Pachón1

1Area of Nutrition and Food Sciences. Department 
of Molecular Biology and Biochemistry Enginee-
ring. Universidad Pablo de Olavide, Sevilla, Spain 
2Centro de Investigación Biomédica en Red de 
Diabetes y Enfermedades Metabólicas Asociadas 
(CIBERDEM), Spain

Background and objectives: The beneficial effects of fruits 
through its antioxidant compounds have largely been confir-
med. Moreover, moderate alcohol consumption confers car-
diovascular protection. A low alcoholic (1%) beverage from 
fermented orange juice (F-OJ) could join both actions. There-
fore, our aim is to evaluate the effect of this novel beverage on 
antioxidant markers and lipid profile in a mice animal model. 

Methods: OF1 Male mice (n=28), 8 weeks old, fed with 
standard diet, were divided into 4 groups (n=7) during 12 
weeks: i) control (drinking water), ii) orange juice in drinking 
water (1:10), iii) F-OJ in drinking water (1:10), and iv) aqueous 
alcoholic solution (1:100). The four beverages were provided ad 
libitum. Blood was obtained by intracardiac puncture. Plasma 
antioxidant capacity was evaluated by ORAC, FRAP and ABTS 
assays. Lipid oxidation markers were analyzed by oxidized LDL 
and TBARS methods. Activities of antioxidant enzymes (CAT, 
SOD, GR, GPX), lipid profile (TAG, TC, LDL, HDL) and levels 
of endogenous antioxidants (albumin, bilirubin, uric acid, total 
glutathione) were determined spectrophotometrically. 

Results: It was found that mice ingested F-OJ showed an in-
crease on ORAC and FRAP compared to control group but did 
not exist significant differences. F-OJ group showed a signifi-
cant decrease vs control group in CT, LDL and TAG concentra-
tion. Furthermore, the HDL levels were significant increased 
with F-OJ vs control. Concerning endogenous antioxidants, 
albumin, uric acid and total glutathione increased significantly 
in F-OJ group vs control. In addition, it was found a significant 
decrease in oxidized LDL and TBARS values between F-OJ 
group and control. Any significant differences among groups 
were obtained in antioxidant enzymes values. 

Conclusions: Fermented orange juice exerts a significant 
improvement in lipid profile, lipid oxidation and levels of en-
dogenous antioxidants in healthy mice. 

Key words: orange juice / mice / antioxidant markers / lipid 
profile.

PO518
THE USE OF A COMBINED VITAMIN B12 INDICA-
TOR TO DETERMINE B12 STATUS IN MEXICAN 
ADULT WOMEN AND CHILEAN ELDERLY
A. Brito1, S N. Fedosov3, S. Shahab-Ferdows2, R. Uauy1,4, 
L H. Allen2 
1Institute of Nutrition and Food Technology (INTA), 
University of Chile 
2USDA, ARS, Western Human Nutrition Research 
Center (WHNRC), University of California 
3Department of Engineering Sciences, Aarhus Uni-
versity, Denmark 
4London School of Hygiene and Tropical Medicine, 
London, UK

Background and objectives: B12 status has been assessed 
for decades by single serum/plasma B12 measurements. The 
analysis of combination of all B12 biomarkers attempts to im-
prove the diagnosis of B12 status. The objective was to compare 
single biomarkers versus a combined indicator of B12 status in 
both Mexican women and Chilean elderly. 

Methods: Spearman correlations and linear regression 
models assessed associations between single B12 biomarkers 
(serum B12, total-plasma-homocysteine, methylmalonic-acid, 
holo-transcobalamin) and B12 status using the Fedosov formu-
la, combining single B12 biomarkers ‘w=log 10[(holoTC*B12)/
(MMA*Hcy]-age factor’. Two baseline databases were used: I. 
RCT performed in women (20-59y,n=127) from Queretaro, 
Mexico, included bone-specific-alkaline-phosphatase (BAP) 
assessment. II. RCT conducted in 70-79y,(n=157) from Santia-
go, Chile included a peripheral nerve conduction study. SB12, 
tHcy, holo-TC and MMA were defined as >148-deficient, 
149-220-marginal and >220-adequate (pmol/L); >12µmol/L-
elevated; <35pmol/L-deficient, and >271nmol/L-elevated, res-
pectively. 

Results: I. sB12 was negatively correlated with BAP. No as-
sociation was observed between the Fedosov formula and BAP. 
The combined formula significantly correlated with all biomar-
kers, while sB12 did not correlate with tHcy. Regression analy-
sis showed no association between sB12 and BAP. Both sB12 
and Fedosov’s formula (? =0.004,p<0.001; ? =-0.416,p<0.001; 
? =-0.16,p<0.001; ? =0.011,p<0.05, for sB12, tHcy, MMA and 
Holo-TC, respectively) were significantly associated with each 
B12 biomarker. II.Both sB12 and Fedosov’s formula were sig-
nificantly correlated with each B12 biomarker and with mul-
tiple neurophysiological parameters. However, after linear 
regression models were performed there were significant as-
sociations between the Fedosov’s formula and each biomarker 
(?=0.006,p<0.001; ? =-0.04,p<0.001; ? =0.04,p<0.001; and ? 
=-0.0002,p<0.01, for sB12, tHcy, holo-TC and MMA, respecti-
vely), and also with sensitive nerve conduction velocity (m/sec) 
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of the right peroneal nerve (? =0.07,p<0.05). Instead, sB12 was 
not associated with tHcy, MMA or neurophysiology. 

Conclusions: The Fedosov formula has stronger associa-
tions than single B12 biomarkers to determine B12 status. Cut-
offs to define B12 status using this formula are being analyzed. 

Key words: vitamin B12, Fedosov formula, biomarkers

Grants: Chilean-FONDECYT-1070592 and USDA-WHNRC. 

PO519
UCP2 ALA55VAL POLYMORPHISM ARE NOT AS-
SOCIATED WITH WEIGHT LOSS AFTER THREE 
YEARS OF ROUX-EN Y GASTRIC BYPASS
C N. Ferreira1, N M. Cury2, C H. Malek-Zadeh1, W A. Silva 
Junior2, J S. Marchini1, C B. Nonino1 
1Department of Medical Science, University of São 
Paulo, Ribeirão Preto, São Paulo, Brazil 
2Department of Genetics, University of São Paulo, 
Ribeirão Preto, São Paulo, Brazil

Background and objectives: Uncoupling proteins (UCPs) 
represent a family of carrier proteins located in the mitochon-
drial membrane, involved in the metabolism energy cells and 
may increase the energy expenditure and decrease the body 
weight. The Ala55Val polymorphism (rs660339) in the UCP2 
gene (C>T) can be associated with the weight loss after surgery 
treatment for obesity. This study aimed to investigate the asso-
ciation of the Ala55Val polymorphism with weight loss three 
years after bariatric surgery. 

Methods: The sample was composed of individuals with 
grade III obesity undergoing Roux-en Y gastric bypass. 
Anthropometric data were collected in the preoperative period 
and three years after surgery. Genotyping was performed by 
the method of allelic discrimination in real time PCR (Poly-
merase Chain Reaction) using the TaqMan pre-designed SNP 
Genotyping Assays kits (Applied Biosystems, Foster City, CA). 
Individuals with at least one variant allele were grouped and 
compared with those with the reference genotype. 

Results: 143 subjects (79% females and 21% males, mean 
age 40±10 years) participated in the study. In the preoperati-
ve period the mean weight was 140±23.8 kg and mean excess 
body weight was 75.4±26.6 kg. Genotyping showed 36.4% (n 
= 52) of individuals homozygous for the C allele (C/C), 39.2% 
(n = 56) heterozygous (C/T) and 24.4% homozygous for the 
mutant T allele (T/T). Individuals with the C/C, C/T and T/T 
genotypes respectively showed a loss of 55.8±17.4, 55.3±21.2 
and 52.7±14.3 kg; 37.7±9.4, 38.6±11.6 and 39±7.8% of initial 
weight and 66.3±17, 68.6±20.8 and 70±12.8% of excess body 
weight. There was no difference in weight loss between the di-
fferent genotypes groups. 

Conclusions: The UPC2 Ala55Val genotype seems to have 
no association with weight loss three years after bariatric sur-
gery. Financial support: FAPESP and CNPq 

Key words: uncoupling protein 2, Ala55Val polymorphism, 
bariatric surgery, weight loss 

PO520
PREVALENCE OF INADEQUACY INTAKE FOR OL-
DER PEOPLE: THE USE OF NATIONAL CANCER 
INSTITUTE (NCI) METHOD
J E. Corrente1, L B. Souza2 
1UNESP, Biostatistics Department ,Botucatu, São 
Paulo, Brazil 
2Public Health Department, Scho ol of Medicine, 
UNESP, Botucatu, São Paulo, Brazil

Background and objectives: nutrition and eating habits for 
older people are still poor areas under investigation, being few 
explored and not receiving the attention due to them. In some 
developed countries, some studies have been done in order to 
identify the food intake of this age group, but in Brazil, there 
are few studies about this. Then, the aim of this study is to cal-
culate the prevalence of inadequacy intake of micro and ma-
cro nutrients for older people using National Cancer Institute 
(NCI) method. 

Methods: a representative sample of 365 older people were 
chosen at random and interviewed at home collecting data 
using three 24-hour recalls. This sample were chosen from a 
data set of older people from the city of Botucatu, São Paulo, 
Brazil, set up to investigate quality of life. Socio demographic 
data from these older people were also collected. The data from 
the 24-hour recall were transformed in consumption of macro 
and micronutrients using Nutrition Data System (NDS) soft-
ware. The prevalence of inadequacy of micro nutrients were 
calculated using NCI method through the routines MIXTRAN 
and DISTRIB for SAS software and the EAR as cutoff. For ma-
cro nutrients, the inadequacy were calculated using Acceptable 
Macronutrient Distribution (AMD-IOM) categorization . 

Results: 62,6% of the older people from the sample were 
female, 58% were married, 66,7% had primary school, 44,7% 
were hypertensive. Is was found that the consumption of ma-
cronutrients for the older people was adequate. For micronu-
trients, it was found that vitamin D and E, calcium and copper 
presented the most inadequate intake. 

Conclusions: the NCI method was efficient to estimate the 
prevalence of inadequate intake and it is very important to es-
tablish policies in order to clarify the importance consumption 
of these nutrients for this age group. 

Key words: older people, nutrients, inadequacy, prevalence, 
intake. 
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PO521
CLINICAL USEFULNESS OF HISTORICAL HEIGHT 
LOSS AND CURRENT HEIGHT/KNEE HEIGHT RA-
TIO IN THE NUTRITIONAL ASSESSMENT OF THE 
ELDERLY
K. Akiko1, T. Kiyoshi2, Y. Kosei3 
1Osaka Shoin Women’s University, Japan 
2Kyoto Women’s University, Japan 
3Hyogo Medical College, Sasayama Medical Center, 
Japan

Background and objectives: Height loss (HL), quite com-
mon in the elderly, is not merely caused by aging, and most 
often due to the osteoporotic vertebral fracture (VFx), which 
is associated with impaired ADL (activity of daily living), 
QOL (quality of life), and increased mortality. HL, however, 
has received little attention in the nutritional assessment of 
the elderly. Then, two indices were evaluated for their predic-
tive usefulness and cutoff value for VFx; historical height loss 
(HHL) and current height (CH)/knee height (KH) ratio which 
we newly propose. · 

Methods: 151 postmenopausal women visiting the ortho-
pedic outpatient clinic were studied. VFx was radiographica-
lly confirmed. HHL was defined as the difference between the 
patients recalled maximal height and the current height. The 
rationale for CH/KH ratio is that KH is little affected by aging 
or VFx, and would be of value when HHL is unknown. 

Results: HHL was significantly larger and CH/KH ratio was 
significantly lower in sixty-two subjects with VFx than those 
without it . Receiver operator characteristics curve has revealed 
the good predictive values of these indices for VFx, the area 
under the being 0.84 for HHL and 0.73 for CH/KH ratio . The 
sensitivity and specificity were both 79% for HHL at the cut-off 
value of 4.0 cm, and 91% and 47% respectively for CH/KH ra-
tio at 3.3. Using this cutoff value for HHL, the negative predic-
tive value (NPV) was high across a wide range of theoretically 
simulated fracture rate encountered in most clinical practice, 
whereas the positive predictive value (PPV) was low. The re-
sults were similar with CH/KH ratio. 

Conclusions: Both HHL and CH/KH ratio well predicted 
the presence of VFx, and are likely to be of value in the nutri-
tional assessment of the elderly. 

Key words: Historical height loss, Knee height, Vertebral 
fracture 

PO522
EXPLORATORY ASSESSMENT OF DIETARY PRAC-
TICES WITH EMPHASIS ON FAT INTAKE TRENDS 
IN A RURAL SETTING IN HARYANA, INDIA
A. Singh1, V. Gupta2, K. Lock3, S. Ghosh-Jerath2 
1AIl India Institute of Medical Sciences, New Delhi, 
India 
2Indian Institute of Public Health-Delhi, PHFI, New 
Delhi, India 
3London School of Hygiene and Tropical Medicine, 
UK

Background and objectives: India is witnessing a nutrition 
transition and there is limited data on overall consumption 
patterns (household and commercially prepared). Objectives 
of the study were to assess a) dietary intake patterns in rural 
population b) trends in dietary fat (including trans fat) intake 
and c) compare food inventory and 24-hr recall as a dietary 
assessment tool. 

Methods: Dietary surveys were conducted in 260 house-
holds (systematic random sampling) in purposively selected 
villages using a 3-day inventory and 24-hour recall. Snacks 
from local shops were sampled for trans fat content. Serum li-
pid profile and anthropometry was done in a subset (130). 

Results: Mean energy intake was 92% of RDA and median 
fat intake was 41.5 gms/day. 65% households consumed more 
than one type of oil with mustard oil and ghee being the most 
commonly used, and hydrogenated oils being consumed in 9%. 
57% were consuming market prepared snacks (mostly confec-
tionery/sweets/packaged snacks with a median daily consump-
tion of 60, 36 and 42 gms respectively) with children being 
common consumers. The trans fatty acids in sampled snacks 
included C:16:1t, C18:1t and C:18:2tt. Oil consumption asses-
sed through inventory had a significantly higher median than 
by 24-hour recall. Agreement analysis between the two tools 
showed an ICC coefficient of 0.348 (oil), 0.499 (cereal), 0.247 
(vegetables) and 0.771 (dairy). The serum cholesterol correla-
ted with household dietary fat intake (p<0.01). 

Conclusions: Dietary trends indicated high consumption 
of commercially prepared snacks in children with potential im-
plications for future chronic disease development. The varia-
tion observed in ICC between food groups necessitates careful 
choice of dietary assessment tools and understanding inherent 
sources of error in different methods. 

Key words: oils, snacks, dietary assessment tools This work 
was supported by a Wellcome Trust Capacity Strengthening 
Strategic Award to the Public Health Foundation of India and a 
consortium of UK universities. 
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PO523
LEPTIN INDUCES THE ACTIVATION OF PROTEIN 
RELATED WITH ENERGY HOMEOSTASIS IN C2C12 
MUSCLE CELLS
F J Garcia1,2, Y. Nozhenko2, A M. Rodriguez1,2, A. Palou1,2 
1CIBER Fisiología de la Obesidad y Nutrición 
2Laboratory of Molecular Biology Nutrition and 
Biotechnology, University of the Balearic Islands, 
University of the Balearic Islands

Background and objectives: Leptin is key in energy me-
tabolism regulation, and skeletal muscle is one its target tis-
sues. AMP-activated protein kinase (AMPK) is a master re-
gulator of energy fuel by sensing the intracellular AMP/ATP 
ratio (AMP is an allosteric regulator which promotes AMPK 
phosphorylation). When AMPK is activated by phosphoryla-
tion, it activates energy-producing processes such as fatty acid 
oxidation, while inhibiting energy-consuming processes such 
as lipogenesis. Among multiple targets, AMPK phosphoryla-
tes acetyl-CoA carboxylase (ACC), inhibiting it, and thus sti-
mulating mitochondrial oxidation of fatty acids.. Additionally 
the serine/threoninespecific protein kinase (AKT) signaling 
pathway is involved in the control of glucose utilization. We 
aimed to study, in skeletal muscle cells C2C12, the time-course 
response to 50ng/ml of Leptin treatment in the expression and 
phosphorylation of the proteins mentioned above. 

Methods: C2C12 differentiated myotubes were treated with 
50ng/ml of leptin for 0, 30’, 6h, 12h and 24h. Time-course chan-
ges in protein expression in non-treated cells were also moni-
tored. Protein levels of phosphoAMPK/AMPK, phosphoACC/
ACC and phosphoAKT/AKT were analyzed by Western blot. 

Results: With respect to time controls, 50ng/ml leptin 
significantly increased the ratios phosphoAMPK/AMPK and 
phophoACC/ACC at the short-term (15’), significantly decrea-
sing afterwards (6h and 12h respectively). In contrast, the ratio 
phophoAKT/AKT did not change. 

Conclusions: Leptin treatment rapidly and transiently ac-
tivates AMPK together with its downstream target ACC, su-
ggesting that the energy/lipid consuming pathway activation 
by Leptin in muscle cells can be mediated, at least in part, by 
activation of AMPK. 

Key words: Leptin, AMPK, ACC, AKT, C2C12 muscle cells 

PO524
LINKS AMONG DIETARY HABITS OF FIRST-FOR-
MERS AND FAMILY SOCIOECONOMIC STATUS IN 
LITHUANIA
U. Žaltauskė1, A. Petrauskiene1, E. Albavičiūtė1 
1Institute of Health Research, Academy of Medicine, 
Lithuanian University of Health Sciences, Kaunas, 
Lithuania

Background and objectives: Dietary habits are known to 
be influenced by a wide range of social and economic factors. 
The aim was to explore and analyses the key determinants of 
nutritional habits of 7-8 year old children within a socioecono-
mic family framework. 

Methods: A cross-sectional survey of a national represen-
tative sample of first-formers was performed in ten districts of 
Lithuania participating in the 2nd round of WHO European 
Childhood Obesity Surveillance Initiative – COSI. The data 
were collected by means of Family questionnaires, which were 
filled by parents of first-formers in randomly selected schools. 
The questionnaires were completed by 5308 parents (response 
rate 88.4 %). Correlation among variables was evaluated by x², 
binary logistic regression was used to calculate odds ratio (OR) 
and its 95% confidence interval (CI). 

Results: Daily fresh fruits and vegetables consumption was 
higher among children whose parents had high education level. 
It was established that odds ratio to have breakfast for children 
of high educated mothers was 1.3 times more in comparison 
with children of low educated mothers. Odds ratio of children 
breakfast consumption was 1.3 times higher in families with 
average income (adjusted by parent’s age and education) in 
comparison with low income families. It was determined that 
chance to eat fresh vegetables every day was 2.5 times higher 
among these children’s whose mothers were older (40 years 
and more) in comparison with children of young mothers (<29 
years). Risk to consume soft drinks with sugar was 1.7 times 
lower among first-formers whose mothers had high education 
in comparison with children of low education level mothers. 

Conclusions: Correlation was observed between healthy 
eating habits of first formers and better educated parents 
though important factors were income and age. 

Key words: first-formers, dietary habits, socioeconomic 
status 
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PO525
DIFFERENTIAL METABOLIC EFFECTS OF HEPATIC 
MONOUNSATURATED FATTY ACIDS
M. Strable1, J. Ntambi1,2 
1Department of Nutritional Sciences, University of 
Wisconsin-Madison, Madison, USA 
2Department of Biochemistry, University of Wiscon-
sin-Madison, Madison, USA

Background and objectives: Stearoyl-CoA desaturase 
(SCD) catalyzes the de novo synthesis of monounsaturated 
fatty acids (MUFA) from saturated fatty acids. Past work re-
vealed that SCD1 deficiency impairs hepatic lipogenesis and 
protects against the development of diet-induced adiposity and 
obesity. Our objectives were to determine if hepatic MUFA 
synthesis is sufficient to restore the impaired lipogenic pro-
gram in SCD1 global knockout mice (GKO) and to determine 
if the major MUFA products of the SCD1-catalyzed reaction 
exert differential metabolic effects. 

Methods: To address our objectives, we produced liver-
specific transgenic mice expressing either human SCD5, which 
preferentially synthesizes oleate (18:1n-9), or mouse SCD3, 
which preferentially synthesizes palmitoleate (16:1n-7), and 
introduced these transgenes into SCD1 GKO mice. The mice 
were fed a lipogenic high-sucrose very-low-fat diet for 10 days. 

Results: Hepatic oleate synthesis induced hepatic lipoge-
nic gene expression more than palmitoleate did whereas pal-
mitoleate synthesis significantly induced hepatic mitochon-
drial fatty acid oxidation gene expression. Additionally, oleate 
synthesis restored body weight and liver triglycerides to wild-
type levels while palmitoleate synthesis did not significantly 
change these phenotypes. Hepatic oleate synthesis also increa-
sed plasma glucose levels to a greater extent than did hepatic 
palmitoleate synthesis. 

Conclusions: Overall, these results suggest that endoge-
nously synthesized hepatic MUFA are involved in the regu-
lation of de novo lipogenesis, fatty acid oxidation and gluco-
neogenesis and that oleate and palmitoleate exert differential 
effects on these pathways. 

Key words: stearoyl-CoA desaturase, oleate, palmitoleate, 
adiposity, de novo lipogenesis. Supported by NIH 

PO526
VOLUME AND PATTERNS OF PHYSICAL ACTI-
VITY IN RURAL CAMBODIAN CHILDREN AGED 
15-MONTHS
M. Christine Ogden1, J. Skau1, N. Roos1, C. Ritz1, D. Sok2, 
S. Brage3,H. Friis1, D. Faurholt-Jepsen1

1Department of Nutrition, Exercise and Sports, Uni-
versity of Copenhagen, Denmark 
2Department of Fisheries Post-Harvest Technologies 
and Quality Control (DFPTQ), Fisheries Adminis-
tration (FiA), Ministry of Agriculture, Forestry and 
Fisheries, Cambodia 
3MRC Epidemiology Unit, Institute of Metabolic 
Science, Box 285, Addenbrooke’s Hospital, Hills 
Road, Cambridge, CB2 0QQ

Objective: Physical activity amongtoddlers resided in low-
income countries remains relatively unexplored. The main 
purpose of this study is to contribute to fill out a knowledge gap 
regarding the prevalence and patterns in Cambodian toddlers’ 
physical activity. 

Methods: As part of a nutrition intervention study, 416 
toddles aged 13-17 months wore accelerometers GT3X+ Acti-
graph accelerometers for six consecutive days. Vertical activity 
counts for each2s epochwere utilized to generate collapsed and 
diurnal activity.Total activity was expressed as mean counts 
per minute (cpm) and validated cutpoints of <100cpm and > 
1680cpm were applied to classify sedentary activity (SED) and 
moderate-to-vigorous physical activity (MVPA), respectively.
Gender discrepancies in collapsed activity were analysed using 
multiple linear regression models. Differences in diurnal acti-
vity patterns between genders were tested using linear mixed 
models with subjectstreated as random effect.Study group, age 
and monitoring time were controlled for in all models (mini-
mally adjusted). In fully adjusted models also weight-for-height 
z-score and acquisition of WHO gross motor milestones were 
fitted as covariates. 

Results: Accelerometry data was retrieved from 375 chil-
dren (M: n = 201) of which25% and 11% presented chronic and 
acute malnutrition, respectively. Children spent the majority of 
time sedentary (78.6%, SD: 3.5) and demonstrated low levels of 
total activity (318.4, SD: 88.7) and MVPA (6.7%, SD: 2.0). Over 
the whole monitoring period(fully adjusted), girls were1.4% 
(95% CI:     -2.3; -0.5) more sedentary than boys. In turn, diur-
nal activity patterns revealed increased sedentary behaviour 
(2-3%, p<0.01) and lower levels of MVPA (-1%, p<0.05) among 
boys between 8:00-10:00PM. 

Conclusion: Both genders displayed a low-active-high-
sedentary profile. Longitudinal monitoring of physical activity 
levels and changes in activity patterns from the onset of early 
childhood should be prioritized. However,early prevention of 
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physical inactivity may be more effective during gender-speci-
fictime points. 

Keywords: Sedentary Behaviour, MVPA, Accelerometer, 
Food-insecure, Early Childhood

PO527
FOOD CONSUMPTION AND MACRONUTRIENT IN-
TAKE IN RELATION TO SERUM BRANCHED-CHAIN 
AND AROMATIC AMINO ACIDS IN YOUNG ADULTS
V. Mikkilä1, P. Würtz2, R. Freese1, M. Fogelholm1, P. Soi-
ninen3,4, A J. Kangas3, J. Raiko5, S. Männistö6, M. Ala-
Korpela3,4,7, O. Raitakari5 
1Department of Food and Environmental Sciences, 
University of Helsinki, Helsinki, Finland 
2Institute for Molecular Medicine, University of Hel-
sinki, Helsinki, Finland 
3Computational Medicine Institute of Health Scien-
ces, University of Oulu, Oulu, Finland 
4NMR Metabolomics Laboratory School of Pharma-
cy, University of Eastern Finland, Kuopio, Finland 
5Research Centre of Applied and Preventive Car-
diovascular Medicine, University of Turku, Turku, 
Finland 
6Department of Chronic Disease Prevention, 
National Institute for Health and Welfare, Helsinki, 
Finland 
7School of Social and Community Medicine, Univer-
sity of Bristol, Bristol, UK

Background and objectives: Serum branched-chain 
(BCAA) and aromatic (AAA) amino acid levels are predictors 
of future risk of diabetes. The aim of this study was to identify 
diet-related determinants of these amino acids. 

Methods: Circulating BCAA (leucine, isoleucine and vali-
ne) and AA (phenylalanine and tyrosine) were quantified by 
nuclear magnetic resonance spectroscopy from fasting serum 
samples of 1903 young men and women from the population-
based Cardiovascular Risk in Young Finns Study (age 30-45 
years). Food consumption and macronutrient intakes were 
assessed using a validated 131-item food frequency question-
naire. 

Results: In linear regression models controlled for age, sex, 
waist circumference and total energy intake, BCAA and AAA 
were found to be in a significant, positive association with 
the consumption of meat, and in a negative association with 
wheat, rye and vegetables (p<0.01 for all). In further analyses, 
we constructed substitution models for amino acid associa-
tions with macronutrient intakes by source. When replacing 

carbohydrates, protein intake from foods of animal origin was 
positively associated with both BCAA and AAA (p<0.01), and 
fat intake from all sources with BCAA (p=0.02). In contrast, 
protein intake from foods of vegetable origin was in a strong, 
negative association with both BCAA and AAA (p<0.001) in a 
model with an additional adjustment for vegetable consump-
tion. In more detailed calculations on dietary intake among 
this cohort, the main sources of vegetable protein were cereal, 
potatoes and rice. Animal and vegetable protein intakes have 
the strongest associations with the circulating amino acid le-
vels, but to opposite directions. 

Conclusions: Vegetable protein has earlier been associated 
with a lower risk of diabetes, possibly due to its relatively hig-
her amount of non-essential amino acids leading to differences 
in insulin/glucagon activity, but the effective mechanisms still 
remain elusive. Diets rich in vegetable protein may also indica-
te generally distinctive dietary and lifestyle patterns. 

Key words: amino acids, food consumption, protein 
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SECULAR GROWTH OF CHILDREN IN INDONESIA
S. Sandjaja1 
1Center For Applied Health Technology and Clinical 
Epidemiology, Bogor, Indonesia

Background and objectives: Indonesia has experiencED 
socio-economic growth during several decades of develop-
ment. In other industrialized countries, improvement of living 
conditions, health status, dietary consumption, there is secular 
trend of linear growth to its potential. This presentation aimed 
to provide evidence of secular growth on Indonesian children 
overtime. 

Methods: The study reviewed scientific articles or studies 
in former Netherland Indies and Indonesia from 1942 to 2010, 
with large sample, covered most areas of Indonesia, sound 
scientific methodology, age 5 year old above. Three studies by 
Gorter in 1942 (> 30,000 children), Yayah in 1984 (10,000 chil-
dren) and secondary data of anthropometry of RKD (Riset Ke-
sehatan Dasar, Baseline Health Research) conducted nationwi-
de in 2010 (> 90.000 children). This presentation use two older 
articles and analyze data of RKD 2010. 

Results: Compared to WHO child growth standard, height 
of Indonesian children is shorter 6.0-13.8 Cm. There is 0.3-3.5 
Cm increase of height over 70 years since 1942. Child height in 
RKD 2010 varied according to residence and socio-economic 
status. Children in Jakarta were taller 1.6-4.2 Cm compared to 
the rest of the country. Socio-economic status, is also associa-
ted with linear growth, that children of highest socio-economic 
status (quintile-1) is the tallest, and quintile-5 is the shortest. 
The difference of height is between 1.6-4.2 Cm. 
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Conclusions: Height of Indonesian children 5-19 year 
old in 2010 is lower than WHO Standard, an increase of li-
near growth compared to that in 1942. RKD 2010 showed that 
height of children differ by place and socio-economic status. 

Key words: secular trend, height, Indonesian children 

PO529
ASSOCIATION OF POSTNATAL CATCH-UP 
GROWTH WITH BODY COMPOSITION INDICES OF 
CHILDREN AT 2 YEARS OF AGE: A PROSPECTIVE 
COHORT STUDY
G J M. Nanayakkara1, K D R R. Silva1 
1Department of Applied Nutrition, Faculty of Lives-
tock, Fisheries & Nutrition, Wayamba University of 
Sri Lanka, Sri Lanka

Background and objectives: Small size at birth followed 
by postnatal catch-up growth relates with greater risk of child-
hood obesity and adulthood chronic diseases. Aim: To deter-
mine the factors associated with postnatal catch-up growth and 
the association of latter with the body composition indices of 
children at 2 years of age. 

Methods: 128 term infants were recruited from a Public 
Health Unit in Sri Lanka and followed up from 4 mo to 24 mo 
of age. Birth characteristics were recorded. Growth and body 
composition were measured longitudinally. Body composition 
was estimated using skinfold thickness (SFT). Subjects were di-
vided into three groups; catch-up growth, catch-down growth 
and no change in growth based on change in weight-for-age Z 
score (WAZ) between birth and 2 years. 

Results: Children who showed catch-up growth (gain in 
WAZ >0.67) had significantly (P<0.05) lower birth-weight 
(lighter) and birth length (shorter) compared to catch-down 
growth (decrease in WAZ>0.67) group. Catch-up growth 
group showed significantly higher BMI-for age Z score (hea-
vier), sum of SFT, tricep and subscapular (proxy for central 
fat distribution) SFT, fat mass, fat mass index (fatter) and fat 
free mass compared to catch-down growth group at 2 y. Infants 
who showed catch-up growth were more likely to have signifi-
cantly higher BMI-for age Z scores (OR=7.00) and fat free mass 
(OR= 4.73) compared to no change in growth group at 2 years. 
Infants who showed catch-down growth were significantly 
less likely to have higher fat mass (OR= 0.32), fat mass index 
(OR= 0.27) and percentage body fat (OR=0.41) compared to 
no change in growth group at 2 years. 

Conclusions: The children who showed catch-up growth 
were lighter and shorter at birth and they are heavier, fatter and 
had greater central fat distribution at the age of 2 y. 

Key words: postnatal, catch-up growth, low birth-weight, 
body composition 

PO530
COMPROMISED GUT PERMEABILITY, INFLAM-
MATION, AND STUNTING AMONG 24 MONTH 
OLD CHILDREN OF RURAL BANGLADESH
K. Schulze1, S. Mehra1, R. Merrill1, S. Shaikh2, H. Ali2, AA. 
Shamim2, L. Wu1, P. Christian1, K P. West, Jr.1 
1Center For Human Nutrition, Johns Hopkins 
Bloomberg School of Public Health, Bangladesh 
2The JiVitA Project, Johns Hopkins University in 
Bangladesh, Gaibandha, Bangladesh

Background and objectives: Stunting (height-for-age Z-
score, HAZ, <-2) remains a public health problem among chil-
dren of developing countries. Nutrition interventions alone 
have had modest effects on stunting, perhaps due to insuffi-
cient attention to compromised gut integrity and inflammation 
on growth. We examined these factors in 24 mo old children, 
followed since birth, in rural Bangladesh. 

Methods: At 24 mo, data on gut integrity and inflammation 
were assessed in n=177 children, of whom growth from 12 to 
24 mo was available in n=140, reported here. Gut permeability 
(urinary lactulose:mannitol, L:M) was determined, and serum 
was assessed for indicators of gut (endotoxin antibodies) and 
systemic infection (total immunoglobulin G, IgG), inflam-
mation (c-reactive protein, CRP) and a growth factor (insulin-
like growth factor-1, IGF-1). Biochemical indicators were log-
transformed to normalize distributions for correlation analysis. 

Results: Children gained 3.7-17.4 cm from the 12 to 24 mo 
visit, but HAZ differed by -0.15±0.73 and declined in 58.6% of 
children. At 12 and 24 mo 42.9% and 51.4% of children were 
stunted, respectively. Change in HAZ from 12 to 24 mo was 
inversely associated with 12 mo HAZ (r=-0.43, p<0.0001), po-
sitively associated with IGF-1 (r=0.19, p=0.03), and inversely 
associated with compromised gut integrity by L:M (r=-0.26, 
p=0.03, n=72). Elevated L:M occurred in 74.0% of children and 
21.9% had elevated CRP. CRP and IGF-1 were inversely rela-
ted (r=-0.30, p=0.0005), and total IgG was associated with CRP 
(r=0.18, p=0.04) and endotoxin antibodies (r=0.17, p=0.04). 

Conclusions: Compromised growth and gut integrity were 
common among rural Bangladeshi children. Growth from 12 
to 24 mo may be mediated by IGF-1, which declined with con-
current inflammation, itself associated with evidence of infec-
tious episodes. Investigation of factors related to stunting in 
these children is ongoing. 

Key words: stunting, gut permeability, infection, inflam-
mation, Bangladesh

Supported by Gates Foundation Grant GH614 and Grand 
Challenge Explorations 
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PO531
FOOD SAFETY KNOWLEDGE, ATTITUDES, PRAC-
TICES OF TRADITIONAL FISH HANDLERS AND 
CONSUMERS IN GHANA
N. Amuna1, P. Amuna2, A M. Rahman2, L. Nicolaides1, 
A. Westby1 
1Natural Resources Institute, University of Green-
wich, Greenwich, UK 
2Medway School of Science, University of Green-
wich, Greenwich, UK

Background and objectives: Many communities in Gha-
na depend heavily on fish as an important protein source. Fish 
industry plays a vital role in livelihoods security and export 
diversification. However, availability of information regarding 
food safety awareness, attitudes and practices among traditio-
nal fishing communities and consumers. We sought to inves-
tigate microbial hazards in fish from the Ghana market inclu-
ding practitioner and consumer behaviour relating to safety. 

Methods: We recruited 109 consumers and 115 fish hand-
lers across different districts along the Accra coastal belt using 
a cluster sampling procedure and designed a survey instrument 
to investigate food safety practices, attitudes, and knowledge of 
traditional fish handlers and consumers of traditionally proces-
sed fish products. 

Results: A higher percentage of consumers (78.9%) com-
pared with food handlers (61.7%) identified microorganisms 
as the main risk to food safety (p < 0.001). However, a slightly 
higher percentage of food handlers (60.0%) than consumers 
(56.0%) identified pesticides as the main risk to food safety (p 
= 0.0004). Poor safety practices were found with 45.0% of con-
sumers and 64.3% of food handlers only washing their cutting 
board with water after trimming fish and over 70% of respon-
dents lacking knowledge of differences between cleaning and 
sanitising. The majority of respondents (>92%; p<0.05) were 
knowledgeable of good personal hygiene requirements but this 
was very often not translated into improved food safety practi-
ce. A significant minority of consumers (22.2%) and food han-
dlers (23.5%) had the misguided perception that rotating food 
to use the oldest food first was bad food storage practice (p < 
0.05). The majority of respondents displayed poor knowledge 
of HACCP . 

Conclusions: The inability to translate basic food safety and 
hygiene knowledge into practice could prove a major barrier to 
effective food safety management in the traditional fish sector 
in Ghana. These findings provide an opportunity to review cu-
rrent training provision and practices. 

Key words: survey, food safety, common practice

PO532
BREAKFAST SKIPPING AND FIRST BORN STATUS 
ARE ASSOCIATED WITH OBESITY AMONG ADO-
LESCENT SCHOOL GIRLS IN SRI LANKA
T. Roopasingam1, K M. Rathnayake1, V P. Wickrama-
singhe2 
1Department of Applied Nutrition, Faculty of Lives-
tock, Fisheries and Nutrition, Wayamba University 
of Sri Lanka, Makandura (60170), Sri Lanka 
2Department of Paediatrics, Faculty of Medicine, 
University of Colombo, Colombo, Sri Lanka

Background and objectives: Global prevalence of adoles-
cent obesity is rising at an alarming rate. This study aimed to 
identify the nutritional and behavioral risk factors associated 
with obesity among adolescent girls. 

Methods: In this case-control study, a total number of 200 
adolescent girls (age and ethnicity matched, 100 cases- BMI 
for age Z score ≥ +2SD and 100 controls- BMI for age Z score 
between-2SD to +1 SD) aged 14 to 18 were classified accor-
ding to WHO growth standards. An interviewer administered 
questionnaire was used to assess socioeconomic status, dietary 
pattern, birth and pubertal characteristics (age of first menar-
che, menstrual pattern). A 3-day diet diary and long version of 
international physical activity questionnaire were used to as-
sess total energy intake and expenditure of energy from physi-
cal activity, respectively. Independent sample-t-test and binary 
logistic regression analyses were used to compare the mean 
values and examine the significant predictors associated with 
obesity, respectively. 

Results: There was a significant difference in the BMI 
(31.3, 20.2kgm-2, p value=0.0001), waist circumference (90.8, 
68.2 cm, p=0.0001), mean energy intake (2235.4, 1921.7kcal, 
p=0.0001) and total energy expenditure from physical activity 
(1844.3, 894.5 MET-min/ week, p=0.0001) among cases and 
controls, respectively. The strongest association with obesity 
was observed for high income (odds ratio- 2.97, 95% CI, 1.10-
7.98, p value-0.031), first born status (2.57, 1.17-5.66, 0.019), 
skipping breakfast (4.19, 1.87-9.36, 0.000), > 2 hours of TV 
viewing/day (2.67, 1.20-5.95, 0.017), irregular menstruation 
(3.60, 1.08-12.02, 0.037), both parental obesity (4.10, 1.55-
10.85, 0.004) and high energy intake (6.03, 2.63-13.82, 0.000). 

Conclusions: High income, first born status, breakfast 
skipping, >2 hours of TV watching, irregular menstruation, 
parental obesity and total energy intake are major potential 
determinants of obesity among adolescent girls. There is an ur-
gent need to implement effective public health interventions to 
reverse this trend. 

Key Words: Adolescents, obesity, risk factors 
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PO533
THE INFLUENCE OF GENETICS ON MATERNAL 
WEIGHT GAIN DURING PREGNANCY
S. Altmäe1, T. Anjos1, F.J. Torres-Espínola1, M. Marti2, L. 
García-Valdés1, M C. Martínez-Zaldívar1, P. Brandi1, R. 
Moreno-Torres1, J C. Alvarez3, C. Entrala3, J. Florido2, C. 
Campoy1,4

1EURISTIKOS Excellence Centre for Paediatric Re-
search, University of Granada, Granada, Spain 
2Department of Obstetrics and Gynecology, Univer-
sity of Granada, Granada, Spain 
3Department of Legal Medicine, University of Gra-
nada, Granada, Spain 
4Department of Paediatrics, School of Medicine, 
University of Granada, Granada, Spain

Background and objectives: The total amount of weight 
gain during pregnancy is determined by many factors such as 
psychological, behavioural, family, social, cultural, and envi-
ronmental factors. Additionally, there is a genetic component 
also on body weight and propensity to gain weight. However, 
there is still no clear evidence of the role of maternal genetics 
in pregnancy weight gain. In this study we aim to analyse if 
maternal genetic variation in a set of genes influences mother’s 
weight change during pregnancy. 

Methods: A total of 128 women from the PREOBE Study* 
were included in the study taking into account: a) weight gain 
from pre-pregnancy time to pregnancy week 34 (mean weight 
gain was 9.87±5.81 kg), b) age of the woman when entering 
the study (mean age 31.20±4.2 years), c) maternal BMI befo-
re pregnancy (mean BMI 26.27±4.96) and d) development of 
gestational diabetes. The following genotypes were analysed: 
ADRB3 T/C rs4994, GNB3 T/C rs5443, LEP19 G/A rs2167270, 
LEP2548 G/A rs7799039, LEPR G/A rs1137101, MC4R134 
G/A rs12970134, MC4R313 T/C rs17782313, MC4R616 G/A 
rs2229616, MC4R633 G/A rs17700633, PPAR C/G rs1801282, 
UCP2 C/T rs659366. Statistical analysis was performed using 
the SPSS 20.0 version. Hierarchical step-wise regression analy-
sis was applied. In the first block the cofounders were forced to 
be entered into the model, and in the second block we entered 
all the polymorphisms studied using step-wise method, so that 
the model will retain only those, which would significantly pre-
dict the weight change. 

Results: Out of the 11 studied polymorphisms only LEPR 
(Leptin receptor gene) G/A predicted the weight change (β 
coefficient 1.4, p=0.023) in the PREOBE Study population. This 
means that with one risk allele (A) the increment in the weight 
gain was 1.4 kg during pregnancy (from pre-pregnancy up to 
week 34 pregnancy), with confidence interval (C.I.) 0.2-2.7. 

Conclusions: These results suggest that the LEPR G/A po-
lymorphism influences weight change during pregnancy in our 
study sample, contributing to a higher maternal weight gain. 

Further investigations including larger populations are needed 
in order to fully access the influence of this and others genetic 
polymorphisms. Acknowledgement: *Supported by the Anda-
lusian Goverment. Economy, Science and Innovation Ministry 
(PREOBE Excellence Project Ref. P06-CTS-02341).

Key words: genetics, gene polymorphisms, maternal 
weight, obesity, 

PO534
IMPACT OF MATERNAL BODY MASS INDEX AND 
GESTATIONAL DIABETES ON NEONATAL OUTCO-
ME
I. Rusanova1, A. Jerez-Calero2, I. Ibañez-Casas1,3, L. Gar-
cia-Valdés1, J C. López-Robles1, M J. Piqueras1, R. More-
no-Torres1, M C. Padilla4, C. Campoy1,2 and the PREOBE 
Research Group.
1EURISTIKOS Excellence Centre for Paediatric Re-
search, Granada, Spain 
2Department of Paediatrics.  University of Granada, 
Spain 
3CIBERSAM University of Granada 
4Department of Obstetrics and Gynecology, Clinical 
University Hospital San Cecilio, University of Grana-
da, Spain 

Background and objectives: High pre-pregnancy BMI and 
gestational diabetes (GD) are important risk factors to delivery 
neonates large for gestational age (LGA). Our objective is to 
analyze whether mother´s body mass index and GD, depen-
ding on their metabolic control have an influence on the risk 
for LGA infants. 

Methods: A total of 195 mother-baby pairs participants 
in the PREOBE project were studied. The pregnant women 
were classified depending on pre-gestational BMI: 77 were 
healthy normo-weight pregnant women (BMI<25 kg/m2), 56 
overweight (OW) (25≥BMI<30 kg/m2) and 62 obese (OB) 
(BMI≥30 kg/m2). 28.2% of them developed GD. Pregnant 
women were assessed at 24, 34 and at delivery. HbA1c % was 
used to follow the metabolic control in GD, and determined by 
HPLC. Offspring were classified into small, normal and LGA 
for gestational age at birth, following Lubchenko classification. 

Results: Increased risk to be born LGA where demonstra-
ted in the offspring born to OW and OB mothers (OR=2.393, 
P=0.033), independently if they developed GD or not. GD did 
not show any influence on this risk (OR=1.118, p=0.793). All 
GD mothers were treated and supervised by Endocrinologists; 
the HbA1c were within normal range, but significantly hig-
her than in pregnant women without GD (NoGD) in all time 
points (week 24: GD=5.38±0.25 vs NoGD=4.43±0.04; week 34: 
GD=5.02±0.09 vs NoGD=4.67± 0.04; week 40: GD=5.16±0.10 
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vs NoGD=4.86±0.05) (all P´s < 0.05). Conclusions: Our results 
show that high mother´s BMI greatly influences the risk for 
LGA infants. The potential risk of macrosomia in babies born 
to mothers with GD might be narrowed by a good metabolic 
control during pregnancy and preventing overweight and obe-
sity during pregnancy. 

Acknowledgement: *Supported by the Andalusian Gover-
nment. Economy, Science and Innovation Ministry (PREOBE 
Excellence Project Ref. P06-CTS-0234).

Key words: Obese pregnant women, gestational diabetes, 
large for gestational age, metabolic control.

PO535
WEB DATABASE OF NUTRITIONAL COMPOSITION 
AND ECONOMIC COST OF FISH AND SEAFOOD 
AS A NEW TOOL TO PROMOTE CONSUMPTION IN 
SPAIN
E Ruiz1, T. Valero1, S. del Pozo1, J M. Ávila1, G. Varela-
Moreiras1,2 
1Fundación Española de la Nutrición (FEN), Madrid, 
Spain 
2Universidad CEU San Pablo, Madrid, Spain

Background and objectives: Nowdays, the importance 
and interest in healthy eating and its relation to fish & seafood 
consumption is well established. However, tendencies for some 
vulnerable groups of population (e.g.children and adolescents) 
show a marked decrease for this food group. Therefore, it seems 
critical to promote new tools in order to stimulate its consump-
tion by using new communication technologies (e.g.interactive 
and updated web). Therefore, since 2003, the Spanish Nutrition 
Foundation (FEN) has been collaborating with the Spanish Mi-
nistry of Agriculture, Food and Environment (MAGRAMA), 
through contracts and agreements, in order to carry out pro-
motion of fish and seafood consumption. The aim of the pre-
sent study was to design, as part of the campaign of year 2012, 
a Web Database of nutritional composition and economic cost 
of fish and seafood. 

Methods: The database contains 75 fish species (52-fish, 
17-seafood and 6-canned fish and seafood). Data have been 
compiled from different food composition tables (Moreiras 
et al.2011, Mataix et al.1998, etc.). Food servings and Recom-
mended Dietary Allowances (RDA) for the Spanish population 
have been obtained from Moreiras et al.2011. 

Results: Web Database was divided into four sections: NU-
TRITION INFORMATION (nutritional composition of fish 
and seafood selected per 100g o portion), NUTRITIONAL 
CALCULATOR (determined by age, sex and physical activity, 
the contribution of selected fish to individual recommended 
intakes of energy and nutrients), COST (calculate the price in 
euros per unit of energy or nutrient provided by the selected 

fish) and NUTRITIONAL COMPOSITION TABLES (to com-
pare the nutritional values of different fish species). This Web 
database is targeted to consumers and professionals and may 
be accesed at: http://www.fen.org.es/magrama/calculadorn-
utricional/index_App.html. The number of visits in 2012 was 
7,535. 

Conclusions: Information and ICT technologies as tools 
to disseminate nutrition composition could support nutrition 
education to consumers and professionals. 

Key words: database, web, fish, nutritional-composition. 

PO536
WEIGHT LOSS MAY BE ACCELERATED THROUGH 
A CHRONONUTRITION-BASED PROTEIN DIET
R. Bravo1, L. Franco1, J. Cubero2, C. Galán1, M. Mesa1, C. 
Jarne3, A B. Rodríguez1, C. Barriga1 
1Chrononutrition laboratory, Faculty of Science, De-
partment of Physiology, University of Extremadura, 
Badajoz, Spain 
2Health Education Laboratory, Science Education 
Area, University of Extremadura, Spain 
3YSONUT Laboratories

Background and objectives: Chrononutrition is the field 
of Chronobiology that establishes the principle of consuming 
foodstuffs at times of the day when they are more useful for 
health, improving, therefore, biorhythms and physical perfor-
mance. Both tryptophan and tyrosine amino acids have been 
postulated as chrononutrition tools because of their metaboli-
tes functions in the body. Our aim was to analyze if a Chrono-
nutrition-based diet designed to improve biological rhythms in 
obese rats can improve weight loss with respect to a Chrononu-
trition non-based diet. 

Methods: Twenty-four rats participated in this assay for 
six weeks. Eighteen obese rats were separated in three groups: 
first group (diet A) was fed with a control diet for rats (N1=6); 
second group (diet B) was fed with a human protein diet adap-
ted for rats (N2=6); third group (diet C) was fed with a human 
protein diet adapted for rats and supplemented with 125 mg 
tryptophan and 375 mg tyrosine once lights turned off (N3=6). 
A fourth non-obese control group (N4=6) was established in 
this assay. 

Results: At the end of the sixth week the diet C was the only 
group who showed a significant correlation in weight loss. Diet 
B showed a decrease in body weight although diet C weights 
were more similar with respect to the non-obese control group. 

Conclusions: Chrononutrition may be used to improve 
weight loss in rats, therefore, we propose its use for obese hu-
mans.

Key words: Chrononutrition, obesity, protein diet, weight 
loss 
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PO537
SERUM MARKERS OF INFLAMMATION AND OXI-
DATIVE STRESS IN HEALTHY INDIVIDUALS AND 
PATIENTS WITH METABOLIC SYNDROME
K. Araujo1, D. Carías1 
1Laboratorio de Nutrición, Universidad Simón Bolí-
var, Caracas, Venezuela

Background and objectives: Metabolic syndrome (MS) is 
a combination of metabolic disturbances accompanied by oxi-
dative stress and inflammation. The aim of this study was to 
evaluate the prevalence of metabolic syndrome in an adult po-
pulation and to establish its relationship with serum markers of 
inflammation and oxidative stress. 

Methods: A sample of 139 adults of 21-60 years of age (76 
women and 63 men), was studied. Blood pressure, serum glu-
cose, serum lipids, basal insulin, uric acid (UA), oxidized LDL, 
IL-6, vitamins A and E, total antioxidant capacity of plasma 
(FRAP) and C-reactive protein (CRP), were measured, and the 
insulin resistance (IR) was calculated by HOMA (homeosta-
sis model assessment). Weight, height and waist circumferen-
ce (WC), were measured and the body mass index (BMI) was 
calculated. MS was diagnosed according to the criteria of the 
National Cholesterol Education Program (NCEP-ATP III). 

Results:The prevalence of MS was 35% (men 40%, women 
30%), being higher in the older age groups. Subjects with MS 
showed higher values in anthropometric variables, clinical and 
biochemical, compared with healthy individuals, with the ex-
ception of HDL-C, which was lower. Low HDL-C, hypertri-
glyceridemia, and increasing WC, were the risk factors most 
prevalent. Adults with MS showed a higher prevalence of low 
values of the ratio Vitamin E/triglycerides, higher values of AU 
and oxidized LDL, as well as PCR, compared to healthy sub-
jects. 

Conclusions: A high prevalence of MS was found and this 
syndrome was associated with a lower antioxidant protection 
and an increase in markers of inflammation and oxidation, 
which can greatly increase the cardiovascular risk. 

Key words: Metabolic syndrome, oxidative stress, inflam-
mation, obesity, insulin resistance. 

PO538
DETERMINANTS ASSOCIATED WITH REGU-
LAR WEIGHTING OF UNDER FIVE CHILDREN IN 
POSYANDU IN KELAPA GADING SUBDISTRICT, 
JAKARTA, INDONESIA, IN 2011
H. Umniyati1 
1YARSI University, Yakarta, Indonesia

Background and objectives: A Posyandu is an integrated 
health post as an extension unit of Puskesmas (community 
health center) providing several under-five child health pro-
grams, especially regularity of weighting every month, basic 
immunization and vitamin A, additional food provision. Mo-
nitoring of child growth in Posyandu is a very important acti-
vity in order to know early children growth faltering. Data of 
National Basic Health Research (RISKESDAS) 2010 the per-
centage of regularity weighing was only 49.4%. 

Methods: A cross-sectional study was conducted to in-
terview 96 mothers of under-five children randomly selected 
from 7 neighborhood blocks in sub-district of Kelapa Gading, 
Jakarta. The multivariable analysis were done to analyze stren-
gth of association (using odds ratios) between several poten-
tial determinants and the regularity of mothers to weight their 
children in Posyandu. Weighting 4 times or more within the 
past 6 months, was considered to be regular. 

Results: The proportion of mothers weighting their chil-
dren regularly in Posyandu in sub district Kelapa Gading was 
47.9%. The older the mothers the lesser the probability to 
weight regularly their children. Mothers who know that Pos-
yandu can provide Vitamin A and basic immunization freely 
for their children were 2.7 times and 4.3 times respectively 
more likely to weight their children regularly, as compared to 
mothers who do not know. Closer distance between mother´s 
house and Posyandu gave the mothers higher probability to 
weight their children regularly, as much as 18.5 times, as com-
pared to farther distance. The likelihood of working mothers to 
weight their children regularly, were 18.3 times, as compared to 
the likelihood of house wife mothers. 

Conclusions: Mother’s age, knowledge about the programs 
of Posyandu, distance between mother’s house and Posyandu, 
and mother’s occupation status were important determinants 
of likelihood to weight their children regularly in the Posyan-
du. 

Key words: Posyandu, regularity of weighing, under-five 
children 
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PO539
ENERGY AND NUTRIENT INTAKES FROM COM-
PLEMENTARY FOODS AND CAREGIVER RESPON-
SIVE FEEDING PRACTICES AMONG 405 BANGLA-
DESHI INFANTS AND YOUNG CHILDREN <24M
G. Guldan1, A. Vijayakumar1, S I. Azim1, A. Begum1 
1Asian University For Women, Bangladesh

Background and objectives: Bangladesh’s under-five stun-
ting prevalence, at 43%, is among the highest 24 country rates 
globally, while wasting in 2011 was 16%, and underweight 36%. 
Although exclusive breastfeeding is increasing, complemen-
tary feeding is more problematic, moreso for those up to 12m 
than those aged 12-23m. To design an intervention to improve 
complementary feeding and growth, detailed diets and feeding 
practices must be understood. However to date, little such in-
formation is available. This research aimed to explore infant 
and young child feeding (IYCF) among 405 (52% males; 73% 
rural) infants and young children up to 24m from 6 locations. 

Methods: Caregivers were interviewed cross sectionally 
about IYCF practices and responsive feeding. Dietary intakes 
from 24h-recall and food frequency interviews were analyzed 
using Nutritionist Pro dietary analysis software version 5.0.0, 
while statistical analyses were performed using the PASW/
SPSS package version 19.0 (SPSS Inc., Chicago, IL USA). 

Results: Fully 66%, 74% and 86% of infants and young chil-
dren aged 6-8.99m (n=74), 9-11.99m (n=46), and 12-23.99m 
(n=142), respectively, did not receive recommended energy 
amounts for their age group. Most, 82%, 92%, 86% and 85% of 
those aged 6-23.99m (n=262) also did not consume, respecti-
vely, adequate iron, zinc, calcium or vitamin A from their com-
plementary foods. Food frequency results additionally showed 
that while >5% of infants <6m were fed rice, potatoes, orange/
yellow fruits, other fruits, milk products, meat or poultry, fish 
and sugar, 32-61% of young children 12-23.99m were not fed 
these foods daily. Only 39-55% of caregivers of infants aged 
8-23.99m responded positively to each of the four responsive 
feeding questions. 

Conclusions: Extremely suboptimal energy and nutrient 
intakes and suboptimal responsive feeding practices were 
found. This information can be used to help inform future 
complementary feeding interventions for this high-risk group. 

Key words: complementary feeding, infant and young child 
feeding (IYCF), Bangladesh 

PO540
HEPCIDIN, INFLAMMATION AND IRON STATUS IN 
PREGNANT WOMEN IN KAMPALA, UGANDA
R. Baingana1, H. Tjalsma2, J. Enyaru1, L. Davidsson3, D. 
Swinkels2 
1Department of Biochemistry, College of Natural 
Sciences, Makerere University, Uganda 
2Department of Laboratory Medicine, Laboratory of 
Genetic Endocrine and Metabolic Diseases, Rad-
boud University Nijmegen Medical Center 
3Nutritional and Health-related Environmental 
Studies Section, Division of Human Health, IAEA, 
Vienna, Austria

Background and objectives: The production of hepcidin, 
a key iron-regulatory protein, is up-regulated when iron is 
abundant and in the presence of infections and inflammation. 
It is down-regulated by iron deficiency and erythropoietic ac-
tivity. Its role in pregnancy has not been characterized in set-
tings with a high burden of infection. Objective: To describe 
the relationship between hepcidin, iron status indicators and 
indicators of infection/inflammation in pregnant women in 
Kampala, Uganda. 

Methods: We examined the relationships between serum 
hepcidin, hemoglobin, ferritin, serum soluble transferrin re-
ceptor (sTfR), AGP and CRP in 151 HIV-negative first trimes-
ter paucigravidae recruited during antenatal visits in Kampala, 
Uganda. Serum hepcidin was measured by a combination of 
weak cation exchange chromatography and time-of-flight mass 
spectrometry. 

Results: Mean±standard deviation (SD) hemoglobin was 
11.8±1.7 g/dL. Anemia (hemoglobin <11 g/dL) was present 
in 29.1% (95% CI 21.9-36.3) of the mothers. Mean ±SD ferri-
tin was 61.8±66.8 µg/L, while the median was 38.3 µg/L (in-
ter-quartile range (IQR) 19.5-75.5 µg/L). Mean±SD sTfR was 
5.46±2.0 µg/ml; median was 5.0 µg/ml (IQR 4.2-6.4 µg/ml). 
Using ferritin<12 µg/L and sTfR >8.3 µg/mL respectively as 
cutoffs, 10% (95% CI 5.1-14.7) and 6.6% (95% CI 3.6-11.0) of 
the women were iron deficient. Mean±SD CRP was 22.1±25.2 
mg/L; median was 15.5 mg/L (IQR 11.7-20.8 mg/L). Some 
58.9% (95% CI 51.1-66.8) of the women had CRP>5mg/L. Me-
dian hepcidin was 1.95 nmol/L (IQR 1.30-4.53 nmol/L) for the 
women with hepcidin>0.5 nmol/L (N=62). Log hepcidin was 
significantly correlated with log ferritin (r= 0.578; p=0.000), 
but not with log hemoglobin, log sTfR, log AGP, or log CRP. 
Log ferritin was significantly correlated with CRP (r=0.264; 
p=0.000) and AGP (r=0.299; p=0.000). 

Conclusions: The findings suggest a disconnect between 
hepcidin and inflammation in pregnancy. Further examination 
of this relationship in pregnancy in the context of a high bur-
den of infection is warranted. 

Key words: hepcidin; inflammation; iron; pregnancy; 
Uganda 
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PO541
A NEW MEASUREMENT OF MALNUTRITION
J. Xu1 

1Michigan Dept of Community Health (MDCH), USA

Background and objectives: A. Malnutrition means “bad” 
for both over- and under- nutrition. It can result from a lack 
of macronutrients and/or micronutrients, or both. My consi-
deration is: What is ‘bad’? Which and How much is in lack? B. 
We need a new measurement in Malnutrition. We already have 
anthropometric, such as ‘%WL’, ‘BMI’, ‘MAMC’ by taking body 
measures for diagnosis, when problem occurred. Can we pre-
dict malnutrition, preventively? The work of “Overall Nutrition 
Quality Index (ONQI)” by Dr. Katz DL et al of Yale University, 
encouraged the author. The ONQI article considered to cover 
40,000 - 50,000 or more of food supply in US and the world, 
by giving each food a score. A fact is: the nutrients of food are 
not independent, especially when calories is included. Thus, 
classical statistics, such as a linear regression can not work, 
because the condition of “(mutually) Independent, Identical 
Distribution (iid)” lost. This model started in United Kingdom 
around 1950, later was named as “Spatial Autoregression Mo-
dels (SAM).” Its calculation is huge, causing difficulty. Decades 
later, advanced computer became available, but still could not 
help resolving the problem for reason unknown. C. The author 
started SAM in 1994, fortunately soon found a resolution 
with precision, with dimension high. His work continued, till 
1998, the author made the following two presentation. 1. “The 
Construction of Parameter Estimation in Spatial Autoregres-
sion Models,” presented at the “Sunbelt XVIII and Fifth Euro-
pean International Social Network Conference” in Barcelona, 
Spain, May 1998. 2. “The Spatial Autoregression Models and 
Its Application in Social Sciences,” presented at the “Internatio-
nal Sociology Association XIV World Congress” in Montreal, 
Canada, July 1998. The author’s dissertation is entitled “Spatial 
Autoregression Models: Its Solutions of Parameter Estimation 
and Application”, Michigan State University, December 1998. 

PO542
ARE NUTRITION LABELS ON PACKED FOODS USE-
FUL TOOLS IN REDUCING SODIUM INTAKE?
Z. Buyuktuncer-Demirel1, H T. Besler1 
1Department of Nutrition and Dietetics, Faculty 
of Health Sciences, Hacettepe University, Ankara, 
Turkey

Background and objectives: Nutrition labelling on food 
products has emerged as a prominent policy tool for promo-
ting healthy eating. Providing information about salt or so-

dium content of packaged foods on their labels might help 
consumers to reduce their dietary sodium intake. This study 
aimed to scrutinize the nutrition labelling practice in terms of 
provided information about sodium or salt content of packa-
ged foods sold in Turkish markets. 

Methods: Data were obtained from food labels of 1620 
packaged foods collected from the most branched three su-
permarkets in Turkey. Labels of food products included in 
the study were categorized into eleven groups: dairy products; 
meat, poultry, seafood and their products; fats and oils; pulses 
and pastas; instant soups; flours and bakery products; canned 
foods,pickles and pastes; snacks, light and diabetic products; 
breakfast products; salts,spices,dressings,dips and bouillons; 
ready-to-eat meals. A hecklist was used to record the existing 
information about salt and sodium content of the products, 
and health/nutrition claims or logos related to link between 
dietary salt/sodium and health. 

Results: Nutrition label was obtained on the 75.1% of pac-
ked foods. The information about salt and sodium content was 
provided respectively on 2% and 24.4% of the labels. The salt 
content (in grams) was mostly provided on the labels of fro-
zen products (meat, poultry and seafood) and spreads, whereas 
the sodium content (in mg) was mostly given on the labels of 
snacks. The nutrition or health claim related to salt or sodium 
content of the product was obtained only on the 2.5% of food 
labels. No food label with a logo related to salt/sodium content 
was obtained. 

Conclusions: The information about salt or sodium content 
of products, provided on the food labels, should be improved 
for promoting food labels as efficient nutrition education tools 
in reducing sodium intake. 

Key words: nutrition label, salt, sodium 
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ASSOCIATION OF CALCIUM INTAKE TO BONE 
STRUCTURE AND STRENGTH INDEXES OF ADO-
LESCENT SWIMMERS
A. Gómez Bruton1,2, A. González-Agüero1,3, A. Gómez-
Cabello1,2, A. Matute-Llorente1,2, C. Julian-Almárcegui1, 
J A. Casajus1,2, G. Vicente-Rodríguez1,2 
1GENUD Research Group, Universidad de Zaragoza, 
Spain 
2Department of Physiatry and Nursing, Universidad 
de Zaragoza, Spain 
3Department of Sport and Exercise Science, 
Aberystwyth University, UK

Background and objectives: It is well know that calcium 
(Ca) is required for normal growth and development of the 
skeleton and is a critical factor in the acquisition of optimal 
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peak bone mass. However, dual energy X-ray, which is oftenlly 
used for assessing bone mass, does not evaluate bone structure 
which is also important for bone health. This research therefore 
aims to study the influence of Ca intake on bone structure in 
adolescent swimmers. 

Methods: Ca intake was evaluated in a total of 40 swimmers 
(19 males) (14.36±1.83 y) with a Ca frequency-questionnaire. 
Peripheral quantitative computed tomography (pQCT) was 
used to evaluate volumetric bone mineral density (vBMD), 
cortical-thickness, and to calculate resistance to fracture load 
in X and Y axes, stress strain index (SSI) in X and Y axes, and 
polar strength strain index (SSIPOL) at the non-dominant 
radius and tibia. Bivariate Pearsons’ correlations were perfor-
med between Ca and pQCT values. For those pQCT values 
that showed a significant correlation with Ca, a linear regres-
sion was performed to evaluate the influence of Ca on the pre-
viously mentioned bone parameters including age, height, and 
subtotal-lean in the model. 

Results: Independently of age, height and lean mass, Ca in-
take accounted for 10% of radius total and cortical vBMD and 
11 and 21% of tibia total vBMD and tibia cortical-thickness 
respectively (all p<0.05). Ca was not associated to any of the 
strength indexes evaluated. 

Conclusions: Although Ca may partially explain vBMD for 
radius and tibia, this nutrient was not associated to any bone 
strength indexes in our sample, suggesting that Ca could in-
fluence BMD, but by itself may not be enough to achieve stron-
ger bones. Further studies assessing other factors such as phy-
sical activity or other nutrients are needed in order to explain 
more relations with vBMD or bone structure. 

Key words: bone, calcium, swimmers 

PO544
EFFECT OF SOYBEAN OIL QUALITY FORTIFIED ON 
THE RETENTION OF VITAMIN A IN MOROCCO
B. Lamyae1,2, C. Rachida1,2, R. Mohamed3, M. Najat1, A. 
Hasssan1 
1Diet and Nutrition Laboratory, Sciences School, Ibn 
Tofaïl University, Kenitra, Morocco 
2Physiopathology and Nutrition laboratory, Sidi 
Mohamed ben Abdellah University 
3Department of Chemistry and Food Technology, 
IAV Hassan II, Rabat

Background and objectives: vitamin A is a micronutrient 
which is considered essential for growth and development. 
Food fortification, a strategy to fight against the Vitamin 
A deficiency . In Morocco, soybean oil is widely consumed 
(32g/d/p) by all population and thus represents a suitable ve-
hicle for fortification by vitamin A. Objective: To determine, 

during storage, the effect of the quality of soybean oil on the 
retention of vitamin A. 

Methods: Soybean oil is fortified by vitamin A palmitate, 
with two doses (33.3 and 66.6 IU/g). Fortified oil samples are 
distributed in replicate, in transparent PET bottles and stored 
for 6 months under different temperature conditions (ambient 
42°C)and light (diffuse daylight, fluorescent light, dark). The 
content of vitamin A residual soybean oil is fortified Fixed-end 
of each month by HPLC. This analysis is accompanied by de-
termination of peroxide value (meqO/kg) and acidity (% m/m 
as oleic acid) in order to determine respectively the degree oxi-
dative and hydrolytic alteration. 

Results: 1-During 6 months of storage, the fortified soybean 
oil undergoes oxidative essentially altered. 2 - Fluorescent light 
causes a remarkable increase in the peroxide from the very first 
month of storage (5.76 meqO/Kg). 3- temperature and diffuse 
light showed no specific effect on the peroxidation of soybean 
oil fortified (6meqO/kg). This value is lower than the regula-
tory limit of 10meq O /Kg.4 - No correlation was found bet-
ween the peroxide value of soybean oil fortified and the rate of 
degradation of vitamin A. 

Conclusions: Vitamin A was stable in soybean oil under 
the conditions of Moroccan cooking and stokage, it appears 
that: 1- Soybean oil fortified with vitamin A affects mainly by 
peroxidation.2- Diffuse light or temperature did not have a 
specific effect on the degradation of vitamin A.3- fortified oil 
may be traded even after 6 months of production. 

Key words: oil fortification, vitamin A, soybean, degrada-
tion

PO545
DIET, NUTRITION AND ENERGY EXPENDITURE AT 
THE CATALAN GALLEYS S. XIV AND XV
F. Drobnic1, V. Pons1, J. Mirallas1, P A. Galilea1 

1Sports Physiology Dept. Olympic Training Center 
Girsane-CAR, Spain

Background and objectives: Galleys were ships during 
XIV-XV century used as an everyday goods transportation and 
war. We aimed to evaluate the nutritional content of the diet 
and energy expenditure of the oarsmen, in the Mediterranean 
galleys of XIV and XV century. 

Methods: Library documentation in relation to the cus-
toms, food, diet, navigation models of ships of the time. Die-
tary analysis through the Composition Tables of CESNID. 

Results: The daily ration of the galley was monotonous, half 
cup of garbanzo bean stew, a kilo of cake (bizcuit) and about 
two litters of water. Good rowers received also some bacon and 
a litter of wine. The diet was improved and increased on the eve 
of battle. In high speed navigation the rower had to be provi-
ded with one litter of water per hour. Considering the oarsmen 
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as an adult male 19-30 years, 75kg and 1.67m, caloric ration 
would correspond around 3.000 Kcal energy expenditure, 
whereas additional work in the galley rowing would approach 
to 5.000 Kcal/day the needs. Prevalence of vegetable protein 
over animal, with a modest fat intake, a lack of calcium intake 
and a lack of vitamin C. During a 10-hour day and an effective 
working time of 7.5 hours and a regular navigation (4 knots), 
the galley rower would need a caloric intake of 2.663 Kcal (355 
Kcal/h) developing an average oxygen uptake of 19,4 ml/k/ 
min. During an 8-hour day and an effective working time of 6.5 
hours with a simulated combat naval navigation (3-6 knots), 
caloric intake would be 3.338 Kcal (513 Kcal/h), oxygen uptake 
23.9 ml/kg/min. 

Conclusions: The work done during row doesn’t requi-
re high energy expenditure except in combat situations. The 
nutritional content, although it may be somewhat deficient in 
some trace element, was well adapted to the energy require-
ments to all the navigation speeds. 

Key words: nutrition, requirements, exercise

PO546
KNOWLEDGE AND ATTITUDES ON NUTRITION 
AND HEALTH: A MIXED METHODS STUDY OF 
IRISH ADOLESCENTS
S. Fallows1, A. O’Sullivan1 
1University of Chester, Cheshire, UK

Background and objectives: Male and female 
adolescents(aged 16-18 years)wer compared on: 1. nutrition 
knowledge 2. attitudes on nutrition and health 

Methods: Ther were two phases - quantiative by validated 
questionnaire (Parmenter & Wardle, 1999), followed by quali-
tative through group interviews. 110 secondary school students 
(59 boys: 51 girls) aged 16-18 years from two state schools in 
Dublin, Ireland participated phase one of this study and 12 stu-
dents from the same schools were for phase two. 

Results: Phase 1 showed the students to have a good nutri-
tional knowledge, with a mean score of 52.58±10.19 out of a 
possible 110. There was no significant difference in nutrition 
knowledge scores between girls and boys (p=0.62). Girls dis-
played a slightly higher mean score (52.55±10.09 compared to 
51.58±10.36). The questionnaire tested knowledge on four as-
pects of nutrition knowledge: 1. Dietary advice; 2. Food source; 
3. Food choices; and 4. Diet-disease relationships. Students de-
monstrated a good level of knowledge on dietary advice (92.7% 
of participants answered over 55% correctly) but displayed low 
scores for the other three sections of the questionnaire. Qua-
litative research demonstrated clear differences in attitudes to 
health and healthy eating between girls and boys. Girls were 
more positive on healthy eating. Girls reported eating “healthy” 
options whereas boys took a more “relaxed” view and were ha-

ppy with fast food choices. Girls were able to report positive 
influences on their healthy choices whilst boys were driven by 
their peers. 

Conclusions: This study shows that whilst knowledge sco-
res may be similar for girls and boys there are quite substantial 
differences between the sexes with respect to food perceptions, 
attitudes and food choices. 

Key words: Adolescents, Ireland, knowledge, behaviour 

PO547
INTERACTIVITY - A DECISIVE FACTOR IN A WEB 
PLATFORM TO PROMOTE HEALTHY EATING
P. Graça1,2, S. Gonçalves 
1Directorate General of Health, Lisboa, Portugal 
2Faculty of Nutrition and Food Sciences of the Uni-
versity of Porto, Porto, Portugal

Background and objectives: Less healthy lifestyles are in-
creasingly present in the day-to-day lives of citizens. In this 
sense, it is crucial to promote the ability of individuals to make 
informed decisions. Information on food, health and obesity is 
abundant, yet often suffers from the following problems: bias, 
poor scientific reasoning, complex language, little interaction 
and weak capacity to respond to citizens demands. To try to ad-
dress these questions, a web site, constructed in 2008, was hos-
ted on the Directorate General of Health and organized to per-
mit easy access, easy understanding and providing a functional 
organization. What makes this innovative tool is the availabi-
lity of mixed tools. Some of these tools only provide informa-
tion. Others enable greater interaction and solving of daily pro-
blems. Recipes are available, mobile applications, newsletters, 
FAQs and other tools. The aim is to gradually make the site a 
space to exchange knowledge, incorporating the collaboration 
of many partners and health professionals and increasing their 
cooperation. 

Methods: Using the Google Analytics® we analyzed data on 
demand throughout one year and which areas of the site were 
used most and which areas are the most sought after. With 
more than 10 000 views every month measurement tools had 
by far more views compared with information alone. 

Results: It was found that pages that are most sought are 
those that incorporate more interactivity particularly measure-
ment tools, like BMI calculator and areas dedicated to provide 
support to create menus for schools and recipes. 

Conclusions: The design of web sites should encourage and 
empower citizens to have greater control over decisions and 
actions affecting their health, enabling them to take a more ac-
tive and participatory role in the system and the processes of 
decision making. 

Key words: web nutrition platform, interactivity 
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PO548
INTAKE OF FAT AND ANTIOXIDANT VITAMIN IN 
PARKINSON AND ALZHEIMER DISEASES IN A RU-
RAL REGION IN JALISCO, MEXICO
M. Navarro Meza1, M R. Benavides Gómez1, B M. Solís 
Quiñones1, F. Santoyo Telles1 

1CICAN Centro Universitario del Sur, Universidad de 
Guadalajara, México

Background and objectives: Neurodegeneration is a com-
plex and multifactorial disorder that affects the central nervous 
system (CNS), such as Alzheimer’s and Parkinson’s. Studies 
have proposed that an inappropriate intake of lipids and the vi-
tamins and antioxidants deficiency are involved in the develo-
pment of neurodegeneration. In contrast the intake of vitamins 
A, C and E could be protective effects. Epidemiological studies 
suggest that intake of saturated fatty acid (SFA) and cholesterol 
could be associated with dementia and cognitive impairment. 

Methods: In this study we evaluated lipids and vitamins 
(A, E, and C) intake in patients with possible neurodegenera-
tion (Alzheimer and Parkinson) (n=20) and control patients 
(n=41), of ages 50 to 89 years from rural region that attended 
to health center in south of Jalisco, Mexico in a period between 
january to december 2012. It’s a descriptive and comparative 
study, the intake was carried out by recording and food consu-
med during 24 hours and groups the food. Significance of diffe-
rences between means was calculated by multivariate analysis 
for covariate adjusting.The data was analyzed in SPSS program 
19.0 to ≤0.05. 

Results: Significant differences were shown a consumption 
of vitamin C (p=0.016) and saturated fatty acid (p=0.032) in 
the control group, in the evaluation by grouping food it was 
found a high fruit intake (p=0.000), vegetables (p=0.037), oils 
and fat (p=0.002). Patients showed a higher consumption of ce-
reals (p=0.017), animal foods high in fat (p=0.024), whole milk 
(p=0.000). Both controls and patients with low socioeconomic 
status prevailed, (60 and 45%). The 40% of patients and 85% of 
controls reported engaging in housework. 

Conclusions: The patients included in this study presents a 
high intake of vitamin C, this is consistent with the food groups 
such as fruits and vegetables, which could be related to the so-
ciodemographic characteristics of the region. 

Key words: neurodegenerative diseases, nutrition, vitamins

PO549
ARE IMPRECISE MEASUREMENTS INFLATING 
STUNTING PREVALENCE IN DEVELOPING COUN-
TRIES?
W L. Conde1, N M. Altoé2, A E M. Rinaldi1,3 
1School of Public Health, University of São Paulo, 
Brazil 
2Master of Preventive Medicine, School of Medicine, 
University of São Paulo, Brazil 
3School of Medicine, Federal University of Uberlân-
dia, Brazil

Background and objectives: We start from three assump-
tions: mean and standard deviation(SD) are not statistically 
independent; height and weight are not biologically indepen-
dent and anthropometrist performance influences more height 
measurement than weighing. Our aim is estimating differences 
among observed and expected SD in anthropometric surveys. 

Methods: Data comes from 96 Demographic Health 
Survey(DHS) – 46 countries and 51 others calculated by Zuguo 
and Grummer-Strawn(2009). We calculated mean and SD of 
weight and height from children under five years(WHO-2006 
standrad Z scores). We regressed SD over mean for height and 
weight. Next, we predicted expected SD for height and weight. 
The formula probit[(-2-mean)/SD] was used to estimate preva-
lence of stunting with observed and predicted SD. From diffe-
rences in density functions (p) of predicted and observed SD 
Z scores for height and weight we estimated the overcharge in 
prevalence of observed data. 

Results: In zero mean is expected a SD of 1.19Z (IC95% 
1.07Z;1.31Z) for height and 1.12Z (IC95% 1.08Z;1.16Z) for 
weight. The b coefficients from regression of SD over mean are 
-0.23 (IC95% -0.31;-0.14) for height and -0.16 (IC95% -0.21Z;-
0.10Z) for weight. Such figures make, in zero mean, SD of 
height 1.06 higher than SD weight while across distribution SD 
of height is 1.45 higher than SD weight. We inspect changes 
for SD b coefficients across mean distribution’s third. In weight 
mean distribution changes are discrete and b coefficient keeps 
negative signal; in height, distribution changes are huge and b 
coefficient changes signal across third. Prevalence of nutrition 
deficit is higher by 3 relatively to weight in superior third of 
height mean and higher by 2 in inferior third. 

Conclusions: Figures indicate that height measurement is 
less precise than weight at same survey. Prevalence of stunting 
is influenced according to country height mean value. 

Key words: anthropometric measures, children, nutritional 
status. 
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PO550
IMPORTANCE OF THE SUPPLEMENT OF VITAMINS 
AND MINERALS IN BONE AND MUSCLE STRESS
P. Freitas1, A. Cosendey1 
1Rio de Janeiro, Brazil

Background and objectives: The athletic performance has 
steadily risk of injuries and bone fractures due to high intensity 
training. The stimuli are varied and when subjected to mecha-
nical stress, the bone tends to respond with bone deformities, 
can lead to stress fractures and muscle injuries. The vitamin 
and mineral supplementation appears to be effective in redu-
cing these stresses. Objectives Assess the importance of supple-
mentation of vitamins and minerals in bone and muscle stress 

Methods: Case study of a triathlon athlete, 35 years; to-
gether for 3 years, 2011, 2012 and 2013. Analyzes were made 
of vitamin deficiencies and stress through bone and muscle 
Metabolic Profile of Dr. Cosendey, which operates by detec-
ting early organ dysfunction, poisoning and nutritional imba-
lances. Following are proposed recommendations for vitamins 
and minerals in time to prevent the aggravation of pre-existing 
problems. 

Results: The bone stress measured by percentage relative to 
the recommended range, ie up to 100%, was high in the first 
step, 242%. In 2012 that figure has dropped significantly, 54% 
in 2013 and dropped to 2%. This decrease bone stress was also 
accompanied the decline of muscular stress 131% in 2011, 95% 
in 2012 and 66% in 2013. 

Conclusions: The results show that supplementation of vi-
tamins and minerals is directly linked to decreased bone and 
muscle stress. These results are very important, since it reduces 
the chances of injury in athletes. 

Key words: vitamins, minerals, bone stress, muscle stress 

PO551
NEW METHOD OF DIAGNOSTIC ANALYSIS FOR 
NUTRITION– PERFIL METABÓLICO DR. COSEN-
DEY®
P. Freitas1, A. Cosendey1 
1Rio de Janeiro, Brazil

Background and objectives: The method is an innovative 
tool to help diagnose sub-clinical and treatment for rebalan-
cing organic. Studying cellular stress excessive each organ or 
tissue of the body, detecting imbalances at an early stage, such 
as organ dysfunction, intoxication, imbalance of micro and 
macro nutrients, level of stress in the cells of various organs, 
degree of hydration of tissues, before the onset of signs / symp-
toms and onset of illnesses. Objective Present a new method 
for diagnostic analysis and its significance for nutrition.

Methods: The method is done from a simple blood draw 
and with the help of specific software, provides a lot of infor-
mation about the person. Presents accurate reports that reveal 
how your body is in relation to its optimal operating at current 
lifestyle. And yet, reveals what behaviors to be adopted to get 
closer to 100% of their potential. 

Results: The results are shown through charts, with a re-
port containing a summary of several studies, performed by a 
highly trained team, and aided by computerized diagnostic sys-
tems and artificial neural networks back-propagation (RNAR). 
The RNAR numerous variables correlated in the client very 
short time, with error rates well below the agreed worldwide. 

Conclusions: The Metabolic Profile Dr Cosendey ® presents 
itself as an innovation in the diagnostic method of analysis, 
since it intervenes in the initial stage of a disease process, re-
cognizing the kind of suffering and why it is happening. It also 
allows the nutritionist to leave the subjectivity present results 
of all variables and physiological changes, in addition to the 
rates prevailing physiological states as dysbiosis, ketosis, oxida-
tive stress, insulin peripheral resistance (highly recurrent)and 
aiding in the early treatment of disease. 

Key words: diagnosis, nutrition, disease 

PO552
ELEVATED CARDIOMETABOLIC RISK IN 
OVERWEIGHT AND CENTRALLY OBESE NORMAL 
WEIGHT SPANISH CHILDREN OF PRESCHOOL AGE
D. Valvi1,2,3, R. Dora1,4,5, H. Bethany Jablonski6, H. Amy6, 
V. Martine1,2,3, J. Salas1,2,3, M A. Mendez7

1Centre For Research In Environmental Epidemiolo-
gy (CREAL), Barcelona, Spain 
2Hospital del Mar Medical Research Institute (IMIM), 
Barcelona, Spain 
3CIBER Epidemiología y Salud Pública (CIBERESP), 
Barcelona, Spain 
4Research Unit, University Hospital Son Espases, 
Spain 
5School of Public Health, Imperial College London, 
UK 
6Department of Biostatistics, Gillings School of 
Global Public Health, University of North Carolina-
Chapel Hill, NC USA 
7Department of Nutrition, Gillings School of Public 
Health, University of North Carolina-Chapel Hill, NC, 
US

Background and aims: Overweight has been associated 
with metabolic dysfunction in late childhood and adolescence, 
but few studies have explored these relationships at preschool 
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age. As most studies have focused on metabolic syndrome 
components such as lipids and glucose, little is known about 
how overweight in early life may relate to other cardiometabo-
lic markers. It is also uncertain whether, central obesity among 
children of normal weight is related to metabolic dysfunction, 
or the types of markers known or thought to be related to me-
tabolic syndrome. 

Methods: This cross-sectional analysis included 254 chil-
dren aged 4.5 years from the Spanish INMA-Sabadell birth co-
hort. We measured body mass index (BMI), waist circumferen-
ce, blood pressure (BP) and plasma levels of total cholesterol, 
HDL, triglycerides, apolipoprotein B/A1, C-reactive protein, C-
peptide, leptin, TNF-alpha, sICAM and sVCAM. Overweight 
was defined as an age-and-sex-specific BMI z-score ≥;85th per-
centile (WHO reference). Children with waist-to-height-ratio 
>0.5 were classified as centrally obese. Logistic regression was 
used to assess whether, compared to normal weight children 
with lower waist-to-height-ratio overweight or centrally-obese 
normal weight children had elevated cardiometabolic risk de-
fined based on the lowest tertile of each marker, adjusting for 
age, gender, and race. 

Results: Overall, 22% of children were overweight; 21% of 
children of normal weight were centrally obese. Compared to 
non-centrally obese normal weight children, overweight chil-
dren had increased odds of low HDL, and of elevated trigly-
cerides, leptin, TNF-alpha, sICAM, C-peptide and elevated 
systolic and diastolic BP. Among normal weight children, cen-
trally obese children had increased odds of elevated leptin and 
sVCAM compared to non-centrally obese children. C-reactive 
protein was unrelated to weight status. 

Conclusions: Overweight was associated with multiple 
markers of metabolic function at preschool age. Further, mar-
kers not typically assessed in metabolic syndrome analyses 
were associated with central obesity among normal weight 
children. 

Key words: Overweight, obesity, metabolic syndrome, car-
diometabolic biomarkers 

PO553
INFLUENCE OF TWO FUNCTIONAL INGREDIENTS 
ON THE PLASMA CONCENTRATIONS OF LEPTIN, 
GHRELIN AND GLUCAGON LIKE PEPTIDE1 IN 
LEAN AND OBESE RATS
J. Alcalá-Bejarano1, M. Olivares2, L. Pérez Martínez2, M. 
Yeste2, P. Aranda1, M. López-Jurado1, G. Urbano1, J M. 
Porres1, M D. Yago1, M. Mañas1, E. Martínez-Victoria1 
1Department of Physiology, Institute of Food Tech-
nology, University of Granada,Granada, Spain 
2Department of Biomedicine, Biosearchlife, Spain

Background and objectives: “Globesity” is the term that 
the WHO uses to define the increase in obesity in the world 
from 80’s onwards. Public organizations in collaboration with 
food industry are working to develop different functional 
ingredients as one of the strategies planned. The aim of this 
work was to investigate in lean and obese rats the effect of two 
functional ingredients in circulating levels of GLP1, ghrelin 
and leptin, hormones involved in the control of weight and 
food intake. 

Methods: Sixty male Wistar rats were given free access to 
food and water. We set three “lean” groups fed during 10 weeks 
with AIN-93M diet (Control) and two modified AIN-93M (E1 
and E2) added each one with one functional ingredient and 
three “obese” groups fed for 10 weeks with the obesogenic diet 
(Research Diets®) and then another 10 weeks with experimen-
tal diets. Experiments were conducted to determine the plasma 
concentrations of the above hormones in fasting conditions. 
Hormone assay was performed by Luminex X-MAPTM. 

Results: The fasting plasma concentration of ghrelin was si-
milar in lean and obese rats. However, concentration of leptin 
and GLP-1 were significantly higher in obese animals. The in-
take of the two functional ingredients modified, in lean, but no 
in obese rats, the fasting concentrations of ghrelin and GLP-1 
for E1 and ghrelin, leptin and GLP-1 for E2. When comparing 
fasting concentrations of different hormones in lean and obese 
rats given the two functional ingredients there were no diffe-
rences. 

Conclusions: Diet-induced obesity modifies fasting con-
centrations of ghrelin, leptin and GLP-1. The presence in the 
diet of two functional ingredients (E1 and E2) modifies their 
fasting concentration, which may affect body weight. 

Key words: Functional ingredients, hormones, rats 
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PO554
BRAZILIAN NUT: A WAY TO IMPROVE GLUTATHIO-
NE PEROXIDASE ACTIVITY IN ELDERLY WITH 
MILD COGNITIVE IMPAIRMENT
B. Cardoso1, S M F. Cozzolino1, W. Jacob-Filho2 
1Faculty of Pharmaceutical Sciences, University of 
São Paulo (USP), São Paulo, Brazil 
2Division of Geriatrics, University of São Paulo Medi-
cal School (USP), São Paulo, Brazil

Background and objectives: Mild cognitive impairment 
(MCI) is a nosological entity proposed as an intermediate sta-
te between normal aging and dementia, and it is frequently 
associated with decline to Alzheimer’s disease (AD). Studies 
support the hypothesis that oxidative stress plays an important 
role in the pathogenesis of AD. This oxidative stress may be 
initiated by a decline of glutathione peroxidase (GPx) activity. 
This selenoenzyme is an essential line of defense against free 
radicals acting against hydrogen peroxide and lipid peroxida-
tion, protecting brain against oxidative stress. These observa-
tions have prompted studies of antioxidants to decrease oxi-
dative damage and improve cognition. Thus, we examined the 
hypothesis that the daily consumption of Brazilian nut would 
have benefits on GPx activity in elderly with MCI. This nut is 
recognized not only for its selenium content but also for its 
high selenium bioavailability. 

Methods: Twenty elderly with MCI (76.6±4.2 y old) were 
studied. They were randomly divided in two groups: Brazilian 
Nut group (BN, n=11) received one nut (around 5 g, averaging 
57.75 μg Se/g) a day for 6 months, and Control group (CG, 
n=9) did not receive anything. Erythrocyte GPx activity was 
determined using the commercially available Randox® kit. 

Results: GPx activity was not different between groups 
in baseline (BN=252.66±87.78 U/L; CG=247.28±70.16 U/L; 
p>0.005). However, after 6 months treatment, GPx activity was 
significantly higher in BN (335.02±119.80 U/L; p<0.001), while 
CG showed a slight, but not significant decrease (237.27±73.90 
U/L; p>0.05). 

Conclusions: The data revealed that the consumption of 
only one Brazilian nut a day (5 g) during 6 months was effec-
tive to increase erythrocyte GPx activity. Brazilian nut is an 
excellent option of supplying selenium through a normal diet, 
so it can be recommended to MCI patients in order to reduce 
oxidative stress damage. 

Key words: selenium, oxidative stress, glutathione peroxi-
dase

PO555
MARINE OMEGA 3 FATTY ACIDS PREVENT THE 
TRANSMISSION OF MATERNAL-FETAL OBESITY 
AND INSULIN RESISTANCE IN RATS.
N. Guriec1, C. Le Foll1, A. Résonet1, J. Delarue1 

1Federation of Food and Human Nutrition, De-
partment of Nutritional Sciences, Hospital and 
University of Brest, Brest, France

Background and objectives: We investigate whether fish 
oil FO into a high fat (HF) diet in pregnant rats impedes IR in 
offsprings. 

Methods: Rats randomized into 3 groups receiving for 6 
weeks a control diet (C: 13% corn oil), a HF diet (60% corn oil) 
or a HF diet with ω3 (HFω3, 40% corn oil + 20% FO (TG 1050 
Quick Silver ®, Polaris Pleuven). An OGTT was performed at 
T + 6 w, before coupling. Following weaning (D21), male pups 
nursed by each of the 3 groups of rats were randomized to re-
ceive over 6 w (D63) either C diet or HF diet without ω3 (6 
groups of pups). OGTT performed on D21 then D63. 

Results: 1) Rats before coupling were obese and IR (data 
not shown). 2) Pups at D0 weight of pups born to C: 8.1 ± 0.2 
g; HF: 10.2 ± 0.4 g (p <0.05 vs C); HLω3: 8.0 ± 0.3 g. At D21 
pups born to C: 36.0 ± 0.6 g; HL: 46.6 ± 1.4, (p <0.05 vs C) 
HFω3: 32.8 ± 4.3 g, (p <0.05 vs HF). AUC glycaemia at D21 
not different between C, HF, HFw3. At D63, T/T: 9699±99 vs 
1222. AUC insulinaemia C: 36.4±6.4; HF: 53.0±5.1, p<0.05); 
HFw3: 29±3. At D63, AUC glycaemia not different between 3 
groups; AUC insulinaemia in pups consuming the HF diet: C: 
163.4±21.3; HF: 295.6 ±52.4, p<0.05 vs C; HFw3: 101.7±2.0, 
p<0.01 vs HF. 

Conclusions: Pups born to mothers fed a HF diet rich in ω3 
did not develop IR at weaning or in adulthood. 

 Key words: omega 3, fetal programming 
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PO556
HEALTH-RELATED QUALITY OF LIFE AND FOOD 
VARIETY OF EUROPEAN ELDERLY
C. Morais1, C. Afonso1, B. Oliveira1,2, M. Lumbers3, M. Ra-
ats3, M D V. Almeida1 
1Faculdade de Ciências Da Nutrição E Alimentação 
Da Universidade Do Porto 
2Laboratório de Inteligência Artificial e Apoio à De-
cisão, Instituto de Engenharia de Sistemas e Com-
putadores do Porto – Tecnologia e Ciência 
3Food, Consumer Behaviour and Health Research 
Centre, University of Surrey, Guildford, Surrey GU2 
7XH, UK

Background and objectives: Research on the variety of 
food consumption is scarce but is of potential relevance due 
to its role in the wellbeing and quality of life of elderly popu-
lations. We aimed to identify the associations between health-
related quality of life and variety of food consumption. 

Methods: The sample included 3291 elderly aged 65+ years 
stratified by sex, age (65-75, 75+ years) and living circumstan-
ces (living alone, living with others). The participants belonged 
to 8 European countries: Denmark, Germany, Italy, Poland, 
Portugal, Spain, Sweden and United Kingdom. Data was co-
llected by a food variety questionnaire and the SF-8 Health 
Survey. The FV score (FVS) was calculated by the sum of food 
items consumed in the previous week. We computed summary 
scores for all domains, including general health perception 
(GH), vitality (VT) and mental component (MCS). The analy-
sis included a descriptive analysis by country and Spearman 
correlation between the SF8 scores and the FVS. 

Results: The total mean value for FVS was 28.30 (SD= 
6.326), with higher values for Sweden (31.32, SD= 6.007) and 
UK (29.88, SD= 6.346), and lower for Italy (26.59, SD= 5.810) 
and Portugal (27.34, SD= 6.724). For the MCS, we found lower 
values for Portugal (48.06, SD=10.189) and Italy (49.15, SD= 
8.563), and the highest for Denmark (54.59, SD= 6.712) and 
UK (53.05, SD=8.420). The FVS presented a low correlation 
with all health scores (p< 0.001), with higher values for VT 
(0.205) and GH (0.191). 

Conclusions: Countries with lower FVS, as Italy and Portu-
gal, presented also the lower values for the mental component 
and the ones with higher scores (Denmark and UK) presented 
the highest values, suggesting a possible association between 
food variety and mental well-being. 

Key words: food variety, health-related quality of life, el-
derly 
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MUSCLE MASS AND MUSCULAR STRENGTH IM-
PACT OF A SUPPLEMENTATION WITH NUTRALYS® 
PEA PROTEINS OR WHEY PROTEINS IN VOLUN-
TEERS PARTICIPATING IN PHYSICAL TRAINING.
N. Babault1, G. Delay1, B. Rodriguez2, L. Guerin-Dere-
maux2, F A. Allaert3 
1Expert Centre for Performance, UFR STAPS, Dijon, 
France 
2Roquette Frères, France 
3Chair of medical evaluation of health claims, ESC 
Dijon, France

Background and objectives: Protein supplementation in 
sport nutrition is of common use today. Our study aims at 
comparing the muscular impact of a supplementation with 
NUTRALYS® pea proteins or whey proteins. 

Methods: Males, aged 18 to 35 years practicing a modera-
te or occasional sport, were given 25 g of either NUTRALYS® 
pea proteins (n=52) or whey proteins (n=54) or placebo (n=54) 
twice a day for twelve weeks in a randomized placebo-contro-
lled clinical trial. In addition, volunteers participated in a mo-
derate muscular training. The impact of the supplementation 
was assessed using thickness measurement of the biceps bra-
chii using ultrasonography, muscle strength, body composition 
and weight. 

Results: All groups were comparable at baseline. In all 
groups, biceps brachii thickness (primary endpoint) displayed 
a significant increase as a result of muscular training. Mus-
cle relative increase tended to be significant between groups 
in the total population (p=0.09). Using sensitivity analysis on 
previously less muscularly developed volunteers (Maximum 
concentric Strength 1-RM at inclusion <25Kg), this increase 
was significantly different between groups (p=0.01). Absolute 
changes in muscle thickness were also significantly different 
between groups (p=0.01). A Scheffe test on all groups as well 
as a t test comparing NUTRALYS® versus placebo confirmed 
that the overall difference observed came from a statistical 
difference between NUTRALYS® and placebo. Although an 
increase in the biceps brachii thickness was observed with 
whey supplementation, it was not significantly different from 
placebo. Secondary outcomes (muscle strength, weight, body 
composition) did not vary significantly between groups and 
results obtained from a supplementation with whey or with 
NUTRALYS® were similar. 

Conclusions: In addition to an appropriate training, the 
consumption of NUTRALYS® pea protein promoted a signi-
ficant increase of the muscular mass as compared to placebo 
and especially for people starting or returning to a muscular 
training. 

Key words: pea proteins, muscle, sport nutrition 
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PO558
OVERWEIGHT AND OBESITY IN XAVANTE IN-
DIANS FROM MATO GROSSO, BRAZIL
L P. Soares1, L J. Franco1, A L D. Fabbro1, A S. Silva1, D S. 
Sartorelli1, L F. Franco2, P C. Kuhn2, R S. Moisés2, J P A B. 
Vieira-Filho2 
1Departamento de Medicina Social, Faculdade de 
Medicina de Ribeirão Preto, Universidade de São 
Paulo, Ribeirão Preto, Brasil 
2Escola Paulista de Medicina, Universidade Federal 
de São Paulo, São Paulo, Brasil

Background and Objectives: It has been observed a con-
siderable increase in the prevalence of overweight and obesity 
and chronic non-transmissible diseases (DCNT) among Brazi-
lian indigenous population, which can be attributed to dietary 
changes and reducing the frequency and intensity of physical 
activity. The aim of this study was to evaluate the prevalence 
of overweight and obesity in XavanteIndians, that live in the 
Central Brazil, and are recently undergoing an intense change 
in their traditional life style. 

Methods: A cross-sectional study was carried out among 
947 Xavante Indians from theSão Marcos and Sangradouro/
Volta Grande reservations. We considered gender, age and 
anthropometric variables: weight, height, body mass index 
(BMI), waist circumference (WC), hip circumference (HC) 
and waist / hip ratio (WHR). To evaluate the nutritional sta-
tus, we adopted the criteria recommended by the World Health 
Organization for BMI. For WC and WHR were considered the 
benchmarks of the Brazilian Society of Cardiology. We used 
descriptive statistics and Chi square test. Data were analyzed 
with SPSS version 17, which set a significance level of 5%.

Results:The examined population was composed by 464 
men and 483 women, aged 20 years or more (43.03 ± 19.35). 
Prevalence rates across the study population were: overweight 
(34.6%), obesity (50.7%), waist circumference compatible with 
very increased risk – ≥88cm in women and ≥102cm in men 
(58.9%) and WHR compatible with increased risk – ≥0,80 for 
women and ≥0,95 for men (79.8%). In general, the prevalence 
was higher in women and in the age-group40 to 59 years.

Conclusions: The results demonstrate a worrying nutritio-
nal status between adults XavanteIndians, with high prevalence 
of overweight and nutritional indicators consistent with DCNT 
risk, especially among women. It is necessary to be adopted 
strategies for prevention and control of overweight among in-
dians.

Key words: overweight, obesity, anthropometry, indige-
nous population

PO559
PREVALENCE OF OVERWEIGHT AND OBESITY IN 
SCHOOLCHILDREN 2-12 YEARS OLD FROM FER-
NANDÓPOLIS-SP, BRAZIL
L M. Soares Franciscon1,3, F. Pires3, C P. Guerra Silva2,3, 
E T. Pires3, F. Pacheco3, A P. Souza Martins2,3, A J. Flores 
Cassenote3,4 
1Camilo Castelo Branco University - Fernandópolis, 
São Paulo, Brazil 
2Fernandópolis Educational Fundation - Fernandó-
polis, São Paulo, Brazil 
3OI Project of Childhood Obesity - Fernandópolis, 
São Paulo, Brazil 
4Faculty of Medicine of São Paulo University, São 
Paulo, Brazil

Background and objectives: The current obesity epidemic 
has the main characteristic the impact in the pediatric commu-
nity. Data from the Brazilian Society of Pediatrics (SBP) and 
the Brazilian Institute of Geography and Statistics (IBGE) show 
that reaches more than 5 million Brazilian children and increa-
sed in 30 years, 14% in males and 8% in females. The aim of 
this study was to determine the prevalence of overweight and 
obesity among schoolchildren 2-12 years, in the municipality 
of Fernandópolis, SP, in 2009, separating the results by gender 
and type of school. 

Methods: We conducted a cross-sectional study, with analy-
sis of 2409 students from 14 schools of Fernandópolis / SP, Bra-
zil (-20 º 17’02’’ Latitude and Longitude -50 ° ‘14 ‘47’’). The 
sample consisted of 1209 (51.0%) females and 1798 (74.6%) 
students from private institutions. Anthropometric data asses-
sed: body weight in kg and height in meters. The diagnosis of 
obesity or overweight was made according to the cutoff inter-
national table proposed by NCIN IEH. 

Results: the prevalence of overweight schoolchildren was 
34.7% (836), and 15.3% (368) were considered obese. Among 
females 36.2%, with 15.6% obese and, in males, 29.28%, with 
13.62% obese (p = 0.154). The prevalence of obesity among pu-
blic school students was 11.5%, and in particular of 20.6% (p 
= 0.002). 

Conclusions: The prevalence of overweight and obesity in 
Fernandópolis for students from 2 to 12 years, agrees with the 
levels of Brazil. Between the sexes, unlike the literature, there 
were no statistical differences. We observed significant diffe-
rences in overweight and obesity in private schools, which is 
used by a population more economically advantaged, corrobo-
rating other studies. Thus presents the peculiarities of Fernan-
dópolis, demonstrating the importance of conducting regional 
studies, which will propose new models of action to combat the 
advance of this epidemic. 

Key words: obesity; overweight; Brazil; schoolchildren. 
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 PO560
QUANTITATIVE ASSESSMENT OF BREASTFEE-
DING PRACTICES IN MOROCCAN LACTATING 
WOMEN DURING 6 MONTHS AFTER BIRTH USING 
STABLE ISOTOPIC DILUTION TECHNIQUE
C. Ghizlane1, EH. Nourddine1, EK. Khalid1, A. Hassan1, 
M. Najat1 
1University Ibn Tofail, Faculty of Sciences, De-
partment of Biology, Morocco

Background and objectives: The evaluation of breast milk 
intake is of particular importance for setting future breast-fee-
ding recommendations and to investigate success strategies for 
breastfeeding promotion. Exclusive breastfeeding during the 
first 6 months of an infant’s life is an important factor for opti-
mal growth and health of the child. Moreover, the assessment 
of postpartum changes in maternal body composition provi-
des important information on her nutritional status and for 
identifying intervention strategies aimed at improving living 
conditions. In Morocco, this is the first time that breastfeeding 
practices and human milk intake have been quantified, and 
that changes in maternal body composition postpartum have 
been assessed. 

Methods: This study included 32 mother-baby pairs. The 
exclusive breastfeeding rate, intake of human milk and water 
from other sources, and the body composition of the mothers 
were measured at 1st, 3rd and 6th month postpartum by using 
the deuterium oxide dose-to-mother technique. 

Results: Results showed that the exclusive breastfeeding 
rate was 33.3% at the first month, 26.7% at the third and 12.5% 
at the sixth. Mean intake of breast milk was 615.6 g/d, 741.9 
g/d and 843.6 g/d at 1, 3 and 6 months respectively. As expec-
ted, there was a significant change in the mothers’ body com-
position between the first and sixth months. As a proportion 
of body weight, fat free mass increased by 13.4% and fat mass 
decreased by 33.4%. 

Conclusions: In conclusion, the rate of exclusive breastfee-
ding in Morocco remains low, despite advice on the benefits of 
breastfeeding, clearly showing a resistance to change the beha-
viour of these mothers. 

Key words: Exclusive breastfeeding, body composition, 
deuterium. 

PO561
EATING RATE IS ASSOCIATED WITH EATING BE-
HAVIORS ACCORDING TO GENDER AND OBESITY
S. Park1, W-S Shin2 

1Semyung University, Korea, 
2Hanyang University, Korea

Background and objectives: To compare the differences in 
eating behaviors and masticatory performances between gen-
ders or obesity status, and to determine the associations bet-
ween eating behaviors and masticatory performances in both 
genders according to obesity status, twenty four (50% M and 
50% F) adults were matched on age, gender, obesity status and 
dental health. 

Methods: Eating behaviors were assessed by the Three Fac-
tor Eating Questionnaire (TFEQ) and chewing performances 
were measured using electromyography (EMG) while eating a 
boiled-rice (150 g). 

Results: Compared with lean participants, obese partici-
pants had significantly higher level of disinhibition (p<0.05 for 
M; p<0.01 for F). Chewing performances were not significantly 
different by obesity status. Males had greater bite size (p<0.05 
for lean; p<0.01 for obese) and chewing power (p<0.001) and 
faster eating rate (p<0.01 for lean; p<0.05 for obese) than fema-
les. Females habitually chewed more (p<0.01 for lean; p<0.05 
for obese) and had longer meal duration (p<0.05) than males. 
In lean males, the eating rate was negatively(r=-.812, p<0.05) 
associated with disinhibition and total number of chew (TNC) 
was positively (r=.902, p<0.05) associated with the hunger 
sensitivity on the TFEQ. In obese males, the eating rate was 
negatively(r=-.860, p<0.05) associated with cognitive restraint 
and positively (r=.871, p<0.05) associated with the hunger sen-
sitivity. No significant associations between eating behaviors 
and chewing performances were observed in females. 

Conclusions: In conclusion, disinhibited eating was diffe-
rentiated in obese adults. Eating behaviors were related to the 
rate of ingestion or TNC in males but not in females. Therefore, 
gender specific intervention and counseling aimed to impro-
ve the eating rate could be promising for the eating behavioral 
treatment in the obese. 

Key words: obesity; gender; eating behavior; TFEQ; eating 
rate 
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PO562
CONSUMPTION EFFECT OF CALORIC AND NON-
CALORIC BEVERAGES ON FOOD INTAKE IN RATS
M. Hagen1, K. Cony1, J. Goularte2, G. Sanvitto2 
1Department of Internal Medicine, Nutrition Cour-
se and CESAN-HCPA, Federal University of do Rio 
Grande do Sul, Porto Alegre, Brazil 
2Department of Physiology, Institute of Basic Health 
Sciences, Federal University of Rio Grande do Sul, 
Porto Alegre, Brazil

Background and objectives: The consumption effect of ca-
loric and non-caloric beverages on food intake is controversial 
and studies in this issue are sparse and inconclusive. In several 
animal experimental researches, it has been evidenced a re-
duction in solid food intake during the exposure to caloric soft 
drinks. On the other hand, in human studies, it has not been 
observed compensation in energy intake in individuals expo-
sed to sucrose beverages. The present study aimed to evaluate 
the effect of caloric and non-caloric soft drink on the quantita-
tive and qualitative intake of solid food in rats. 

Methods: Thirty twenty-one-day male rats were divided 
into 3 groups: control group (standard diet and water “ad libi-
tum”), caloric soft drink group (standard diet, caloric soft drink 
and water “ad libitum”) and non-caloric soft drink group (stan-
dard diet, non-caloric soft drink and water “ad libitum”). The 
animals received treatment within 17 weeks. 

Results: The consumption of caloric and non-caloric soft 
drink at the end of treatment did not cause changes in total 
energy intake, body weight and intra-abdominal fat. However, 
the caloric soft drink consumption resulted in a reduction in 
solid food intake, increased carbohydrates consumption and 
high total liquids intake. While the non-caloric soft drink in-
take didn’t influence the total intake of solid food at the end of 
treatment. 

Conclusions: it was concluded that exposure to and intra-
abdominal fat during the evaluation period. However, the ca-
loric soft drink caloric and non-caloric soft drink caused no 
changes in total energy intake, body weight intake influenced 
the amount and the quality of solid food consumed. The non-
caloric soft drink intake didn’t influence the food intake. 

Key words: Food consumption; soft drink intake; rats. 

 PO563
A QUALITATIVE INTERVIEW STUDY ON ETHICAL 
ASPECTS OF MARKETING AND FOOD ADVERTI-
SING FOR CHILCHREN. EVALUATION OF PERCEP-
TIONS, ATTITUDES AND BELIEFS OF PARENTS
J J. Hernández-Torres1, J C. López-Robles1, V. Macías1, C. 
Iribar2, M T. Miranda3, C. Campoy1,4 
1EURISTIKOS Excellence Centre for Paediatric Re-
search, University of Granada, Granada, Spain 
2Department of Human Physiology, University of 
Granada, Granada, Spain 
3Department of Biostatistics, University of Granada, 
Granada, Spain 
4Department of Paediatrics, University of Granada, 
Granada, Spain

Background and objectives: The “obesity risk” has become 
a major concern of the food industry since the World Health 
Organisation in 1998 recognised obesity as a problem of epi-
demic proportion. If advertising for food high in fat, sugar and 
salt alone does not make children and adolescents fat, it is an 
important contributory factor to their overweight. This study 
attempts to fill this apparent gap by examining parents’ ethical 
views of food advertising targeted at children and adolescents 
in Spain. 

Methods: Qualitative interviews were conducted with a to-
tal of 280 parents of children and adolescents aged between 3 
to 16 years, who were recruited through state schools in the city 
of Granada (Spain). A semi-structured interview schedule was 
developed based in the aim of the study and relevant literature. 
Different scales were designed to analyze behavioral intentions 
and ethical judgments (dependent variables). As independent 
variables, moral intensity, idealism, relativism, attitude toward 
food advertising aimed at children and adolescents, and attitu-
de toward the parents’ use of nutrition information were obtai-
ned. Qualitative analysis and ANOVA was used with the SPSS 
version 20.0. 

Results: Parents’ perceptions regarding the importance of 
ethics and social responsibility in relation to food advertising 
for children and adolescents can be explained by both dimen-
sions of moral philosophies. Those who are more idealistic 
tend to perceive ethics and social responsibility to be impor-
tant, and less relativistic parents tend to perceive these aspects 
as important. 

Conclusions: The survey results partly indicate that there 
is a positive relationship between ethical values and parents’ 
perceptions regarding the importance of ethics and social res-
ponsibility of food advertising and marketing for children and 
adolescents. In general, parents consider that the ethical corpo-
rate environment appears to be conducive to ethical and socia-
lly responsible behavior within enterprises. 

Key words: Food advertising, ethics, parents’ perception, 
children and adolescents. 
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PO564
EFFECT OF TAURINE SUPPLEMENTATION, ASSO-
CIATED WITH NUTRITIONAL COUNSELING, ON 
ENERGY METABOLISM IN OBESE WOMEN
F T. Rosa1, V. Suen1, K. Pfrimer1, E. Ferrioli1, J S. Marchi-
ni1, E C. Freitas2 
1Department of Internal Medicine, Faculty of Medi-
cine of Ribeirao Preto, University of Sao Paulo, Sao 
Paulo, Brazil 
2School of Physical Education and Sports of Ribei-
rao Preto, University of Sao Paulo, Sao Paulo, Brazil

Background and objectives: Researchers found decreased 
levels of plasma taurine in obese subjects and animals and re-
duced expression of an important taurine synthesis enzyme. 
These evidences, coupled with findings that taurine supple-
mentation increased mRNA levels of transcription factors in-
volved in energy expenditure and β-oxidation in rats fed high 
fat diets highlighted the use of taurine in obesity treatment. 
Thus, the aim of the present study was to investigate whether 
taurine supplementation improves energy metabolism in obese 
subjects. 

Methods: A double-blind placebo controlled study was 
conducted. Sixteen obese volunteers were divided into two 
groups stratified by BMI and age, and supplemented with tau-
rine (3g/d) or placebo for 8 weeks. The volunteers also partici-
pated in a weekly nutritional counseling group. Plasma tauri-
ne, weight, BMI, body composition (by deuterium dilution), 
total energy expenditure (by doubly-labeled water) and resting 
energy expenditure and substrates oxidation (by indirect calo-
rimetry) were evaluated just before and after supplementation. 
Energy metabolism data was adjusted for body composition. 

Results: both taurine and placebo groups showed signifi-
cant reductions in weight (-4 vs -4 kg, respectively), BMI (-2 vs 
-2 Kg/m², respectively) and body fat (-4.2 vs -4.1 kg, respecti-
vely) without significant differences between groups (p>0.05). 
Taurine group showed significant increase in total energy ex-
penditure after 8 weeks of supplementation (2248 ± 273 to 295 
± 264 kcal/day, p<0.01) compared to placebo (3025 ± 265 to 
2796 ± 270 kcal/day, p>0.05). There were no differences bet-
ween groups for resting energy expenditure and carbohydra-
te oxidation. It was found a slight but not significant increase 
in fat oxidation by taurine supplementation (81 ± 9 to 92 ± 9 
gram/day) and decrease by placebo (96 ± 8 to 88 ± 9 gram/
day). 

Conclusions: taurine is able to improve total energy expen-
diture in obese. 

Key words: taurine, obesity, energy expenditure, fat oxida-
tion. 

PO565
IMPACT ASSESSMENTS CONDUCTED AT TIME OF 
EXIT INCONSISTENTLY PREDICT LONGER TERM 
PROGRAM BENEFIT IN TITLE II FOOD ASSISTAN-
CE PROGRAMS
B. Rogers1, J. Coates1, K. Houk1, E. Kegode1, L. Sanchez1, 
J. Andrews1, J. Fierstein1, A. Blau1, T. Galante1 
1Friedman Nutrition School Tufts University, Di-
vision of Development and Growth, Department 
Child and Adolescent, School of Medicine and 
University Hospital, Geneva, Switzerland

Background and objectives: U.S. food aid programs sup-
port health, watsan, and agricultural development to promote 
food security in poor communities. Impact evaluations are re-
gularly conducted at program exit and compared to baseline. 

Methods: We repeated evaluations in Bolivia, Honduras 
and Kenya 2-3 years after exit using similar survey methodo-
logy complemented with qualitative methods and compared 
behavioral and impact indicators at the two periods to assess 
and identify determinants of sustainability. 

Results: Outcomes showing success at exit were inconsis-
tently sustained at followup. Income from agriculture showed 
substantial increases from baseline to endline in Bolivia and 
Honduras, reflecting continued technical assistance and free 
inputs, but generally fell significantly at followup. Use of im-
proved agricultural practices increased to above 90% at endline 
in all countries; but declined significantly (Bolivia, Honduras) 
or were maintained (Kenya) at followup. Availability of piped/
improved water increased baseline-endline in all countries; 
was maintained or increased in Bolivia, Honduras, but decli-
ned significantly in Kenya. Prevalence of stunting/wasting had 
declined significantly by exit in all countries; rates continued to 
decline in Bolivia and Honduras but rebounded in most places 
in Kenya. Conversely health care practices were widely adopted 
by endline in all countries but declined significantly (Bolivia, 
Honduras) when CHW home visits did not provide continued 
reinforcement. Continued feeding of infants during illness was 
well adopted at exit but declined significantly in all countries. 
Improvements in exclusive breastfeeding were maintained or 
improved. 

Conclusions: Sustainability of program effects on behaviors 
and impact indicators is not necessarily reflected in results of 
evaluations conducted at program exit. Assessment of longer 
term benefits requires attention to sustainability strategies and 
repeated impact evaluation in later years. 

Key words: Food Aid, Sustainability, Exit Strategies 
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CONTRIBUTION OF STABLE ISOTOPES TO VALI-
DATE THE PRACTICE OF BREASTFEEDING IN BUR-
KINA FASO
N M. Coulibaly1, C T. Ouedraogo1, A N. Zeba1, J-B. Oue-
draogo1 
1Institut de Recherche en Science de la Santé, Direc-
tion Regionale de L’Ouest, Burkina Faso

Background and objectives: Breastfeeding is widespread in 
Africa but only limited information is available on this practi-
ce. The ultimate goal of this study was to evaluate the national 
breastfeeding promotion program in a rural area of Burkina 
Faso. 

Methods: A cohort of 46 mothers who agreed to practice 
exclusive breastfeeding up to 6 months was followed with their 
babies. Data were collected at birth (1-2 week) and at 2, 4 and 
6 mo. At each period, we used the deuterium oxide ‘dose-to-
mother’ technique to determine human milk (HM) intake as 
well as the non-HM water intake. The deuterium enrichment 
in saliva samples collected from the mothers and their babies 
was analyzed by FTIR (Fourier Transform Infrared spectrome-
try). Exclusive breastfeeding was assessed if the non-HM in-
take didn’t excess 25g/d. 

Results: In all, 39 mother-baby pair completed the study. 
The mean [95%CI] HM was 576.9 [507.1, 642.7] g/d at birth. 
It increased (p<0.0001) to 849.5 [789.2, 909.7] g/d at 2 mo and 
reach a maximum of 913.7 [851.9, 975.6] g/d at 4 mo, then it 
knew a non significant decrease to 887.4 [824.4, 950.5] g/d after 
6 mo. The non-HM was 44.6 [25.5, 63.8] g/d at birth and reach 
the maximum of 187 [137.7, 236.5] g/d at 6 mo but at each time 
the baby weight was strongly correlated to the HM (p<0.0001 
and r=0.84 at birth, 0.82 at 2 mo, 0.77 at 4 mo and 0.76 at 6 mo). 
The exclusive breastfeeding was 41% at birth, 21% at 2 mo, 15% 
at 4 mo and none of these women reached 6 mo of exclusive 
breastfeeding. 

Conclusions: The deuterium dilution method enable us to 
prove that breastfeeding is not really implemented as recom-
mended by the WHO and national authorities. 

Key words: human milk, breastfeeding, deuterium oxide. 

PO567
ZINC SUPPLEMENTATION FOR THE TREATMENT 
OF CHILDHOOD DIARRHEA IN INDIA: THE ASSO-
CIATION BETWEEN PROVIDER KNOWLEDGE AND 
PRACTICE
L. Lamberti1, C. Fischer Walker1, S. Taneja2, S. Mazum-
der2, R. Black1 
1Johns Hopkins School of Public Health, De-
partment of International Health, Baltimore, MD, 
USA 
2Center for Health Research and Development, 
Society for Applied Studies, New Delhi, India

Background and objectives: Therapeutic zinc supplemen-
tation reduces diarrhea duration and severity among children 
under-five. The DAZT project is currently scaling-up zinc in 
Bihar, Gujarat and Uttar Pradesh (UP), India. Activities include 
supply chain support and training for informal private sector 
rural medical practitioners (RMPs) and public sector Accredi-
ted Social Health Activists (ASHAs) and Anganwadi Workers 
(AWWs). In order to understand influences on provider prac-
tices and zinc coverage, we assessed the association between 
reported zinc knowledge and observed zinc prescribing. 

Methods: We conducted cross-sectional assessments of 
RMPs (N=97) in UP, and ASHAs (N=330) and AWWs (N=330) 
in Bihar/Gujarat. Providers were directly observed during one 
treatment interaction with a diarrhea case 2-59 months of age 
and subsequently interviewed. Survey responses regarding zinc 
use, dose and duration were used to compute zinc knowledge 
scores for each provider on a 7-point scale. Multiple logistic 
regression was conducted to assess the association between ob-
served zinc prescribing and zinc knowledge score, controlling 
for characteristics of the provider and observed child. 

Results: Zinc was prescribed by 65.5% of AWWs, 78.5% 
of ASHAs and 28.9% of RMPs. In the public sector, the odds 
of zinc prescribing were elevated by 77% (OR: 1.77; 95% CI: 
1.57-2.01) per point increase in zinc knowledge score, contro-
lling for provider (i.e. ASHA/AWW), state (i.e. Bihar/Gujarat), 
and age of observed child (i.e. <6 months/≥6 months). In the 
private sector, the odds of zinc prescribing were about two-
fold higher (OR: 2.17; 95% CI: 1.50-3.16) per point increase 
in zinc knowledge score, controlling for RMP education (<14 
years/≥14 years) and the observed child’s age in months. 

Conclusions: The practice of advising zinc for under-
five diarrhea treatment may be positively influenced by zinc 
knowledge. Thus, programs aiming to scale-up adequate dia-
rrhea management in India should invest resources in RMP, 
ASHA and AWW training. 

Key Words: Zinc, Diarrhea, Children, India 
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PERSISTENCE OF RECOVERY FROM MALNUTRI-
TION AND HIV PROGRESSION AMONG HIV+ 
ADULTS GRADUATING FROM THE ETHIOPIAN 
FOOD BY PRESCRIPTION PROGRAM
J. Coates1, K. Sadler2, E. Bontrager1, S. Ghosh3, D. Suri3, 
Y. Kidane1 
1Tufts University Friedman School of Nutrition 
Science and Policy, USA 
2Valid International 
3Nevin Scrimshaw International Nutrition Founda-
tion

Background and objectives: Determine 6-month persis-
tence of effects of RUTF supplement provided to malnourished 
HIV+ adults with MAM or SAM (BMI <= 18.5) also receiving 
standard ART care on nutritional status. 

Methods: RUTF was provided to subjects with MAM or 
SAM and that were pre ART or ART for up to 6 months at 15 
clinics (n=1956), with 8 matched comparison clinics (n=639). 
Longitudinal nutritional and HIV status data were collected. 
Recovery was defined as having a BMI >= 18.5 recorded for 
2 or more consecutive visits. Six months after program exit, 
nutritional status was re-evaluated in treatment group parti-
cipants. 

Results: Persistence data were collected 6 months after pro-
gram exit for 17% of treatment group subjects, of which 45.3% 
had recovered from malnutrition and 54.7% remained mal-
nourished. Of those recovered, 80.0% maintained or improved 
their BMI at >= 18.5, while 20.0% relapsed to become malnou-
rished again. Of those that were discharged from the interven-
tion as non-responders, 33.7% maintained or improved their 
BMI, while 66.3% remained malnourished. 

Conclusions: Our results suggest that nutritional support 
that promotes recovery from malnutrition in the short term 
can have longer-term benefits for health and nutrition status 
of people on ART. This finding should be interpreted with cau-
tion because of the low proportion of total exits that could be 
followed-up at 6 months. 

Key words: BMI, malnutrition, nutritional supplementa-
tion 

PO569
OXIDATIVE STRESS IN EPILEPTIC CHILDREN AND 
ADOLESCENTS UNDER INDICATION TO KETOGE-
NIC DIET PROGRAM IN BRAZIL
P. Lima1, L. Sampaio2, D. Murakami2, M. Prudencio1, N. 
Teixeira1 
1Department of Nutrition, School of Public Health - 
University of Sao Paulo, Sao Paulo,Brazil 
2Children’s Institute, Clinical Hospital of School of 
Medicine - University of Sao Paulo, Sao Paulo, Brazil

Background and objectives: The ketogenic diet (KD) is in-
dicated for the treatment of refractory epilepsy with reduction 
of more than 50% of seizures. However, one of the main adver-
se effects are the changes of lipids profile, that isn’t very well 
studied. The aim of this paper is to evaluate the oxidative stress 
and to analysis of antioxidants intake KD. 

Methods: The concentration thiobarbituric acid reactive 
substances (TBARs) was determinate in plasma after fasting 12 
hours. After 12h of fasting blood samples was collected from 
children and adolescents. From plasma lipid profile (TC, LDL, 
HDL, TG) were evaluated. Analysis of TBARs were performed 
by standard method. Dietary intake was assessed by three food 
records in the program Food Processor (Esha Research®). Sco-
re-z body mass index for age (ZBMI/I) was standardized for 
status nutritional classification. 

Results: The program included 18 subjects, both gender 
with 1.4 to 15 years old. According to ZBMI, 50% of the patients 
were eutrophics, 16.67% with risk of overweight or overweight 
and 33.3% had obesity or severe obesity (WHO 2006, 2007). 
The average TBARs level was 3.97 (0,92) µmol/ml. This profile 
was negatively correlated with retinol intake (r=-570, p=0,021). 
However, alfa-tocoferol, beta-carotene and others vitamins 
monitored didn’t showed correlation with TBARs. Mean va-
lues of lipid profile were CT 160 (29) mg/dl, LDL 94 (25) mg/
dl, HDL 44 (12) mg/dl, VLDL 17 (8) mg/dl, TG 84 (42) mg/dl. 
There weren’t correlation with TBARs versus status nutritional. 

Conclusions: The result showed that intake of Retinol is 
associated with the concentration of TBARs, suggesting a ne-
gative oxidative profile of epileptic children after to start the 
ketogenic diet. 

Key words: oxidative stress, obesity, vitamins
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PO570
WHOLE AND REFINED GRAINS HAVE DIFFEREN-
TIAL EFFECTS ON CARDIOMETABOLIC MARKERS 
IN OVERWEIGHT INDIVIDUALS WITH NORMAL 
FASTING GLUCOSE VERSUS PREDIABETES
K. Harris1, S. West2, S. Jonnalagadda3, A. Ross4, A. Hill5, 
J. Grieger6, J. Vanden Heuvel7, P. Kris-Etherton8 
1Department of Nutritional Sciences, The Pennsyl-
vania State University, University Park, PA, USA  
2Department of Biobehavioral Health, The Pennsyl-
vania State University, University Park, PA, USA 
3The General Mills Bell Institute of Health and Nutri-
tion, Minneapolis, MN, USA  
4Nestle Research Center, Lausanne, Switzerland  
5Nutrition and Dietetics, Flinders University, Be-
dford Park, SA, Australia 
6Nutrition and Dietetics, Flinders University, Be-
dford Park, SA, Australia 
7Center for Excellence in Nutrigenomics, The Penns-
ylvania State University, University Park, PA, USA 
8Department of Nutritional Sciences, The Pennsyl-
vania State University, University Park, PA, USA

Background and objectives: Epidemiological studies show 
that higher whole grain intakes are associated with lower risk 
of type 2 diabetes. We measured body composition and meta-
bolic biomarker responses in individuals with prediabetes (PD; 
fasting glucose ≥100 mg/dL) and normal glucose levels (NG; 
<100 mg/dL) on healthy diets containing either whole (WG) or 
refined grain (RG) products. 

Methods: A randomized, controlled-feeding, parallel study 
was conducted in abdominally obese individuals who had or 
were at risk for metabolic syndrome. Participants were rando-
mized to WG (n=24) or RG (n=25) diets for 12 weeks (6 weeks 
isocaloric, 6 weeks hypocaloric). Body composition and meta-
bolic biomarkers were measured at baseline, 6 and 12 weeks. 
Screening and baseline glucose values were averaged to deter-
mine PD (WG: n=9, RG: n=8) or NG (WG: n=15, RG: n=17) 
status. 

Results: Compared to the NG group, the PD group had hig-
her glucose (PD: 103.3±4.4, NG: 93.3±4.4 mg/dL, P<0.0001) 
and tended to have higher BMIs (PD: 34.4±2.8, NG: 32.8±4.1 
kg/m2, P=0.09) at baseline. Fasting glucose was lowered in 
NG individuals on both diets after 12 weeks (WG: -2.4±5.4, 
RG: -1.4±4.8 mg/dL); however, glucose reductions in PD par-
ticipants occurred on the WG diet only and not the RG diet 
(WG: -7.5±5.3, RG: 0.3±5.4 mg/dL; P =0.08). PD individuals 
on the RG diet tended to experience weaker reductions in BMI 
(P=0.07), % abdominal fat (P=0.06), CRP (P=0.09) and IL6 
(P=0.03) compared to the other subgroups – PD on the WG 

diet and the NG group. PD was completely resolved on the WG 
diet (n=9/9) and in only 13% (n=1/8) of the RG group. 

Conclusions: For individuals with prediabetes, all RG pro-
ducts should be substituted with WG to aid in glucose and 
weight control. 

Key words: whole grain, cardiometabolic, prediabetes 

PO571
BIVARIATE ANALYSIS: AGREEMENT BETWEEN VA-
LUES OF WAIST CIRCUMFERENCE OR BODY MASS 
INDEX IN THE DIAGNOSIS OF EXCESS FAT IN ADO-
LESCENTS
D. Oliveira1, W. Conde1 
1School of Public Health - University of Sao Paulo, 
Sao Paulo, Brazil

Background and objectives: Reassess relations between 
the diagnosis of nutritional risk based on body mass and body 
composition is an addition important for study of nutritional 
assessment. Objective: To assess the performance of the BMI or 
WC in the diagnosis of excess fat in adolescents. 

Methods: We used data of 1816 adolescents in the study 
‘Health and nutrition of schoolchildren the city of Sao Pau-
lo.’ Nutritional status was described by BMI, WC and body 
composition - inferred by phase angle and sum of skinfolds. 
Diagnostic odds ratio (DOR), AUC values and bivariate graphs 
based on body composition values were analyzed to assess the 
ability of BMI and WC in screening for adiposity according to 
BMI classifications (reference Brazilian and international) and 
the criterion of WC (reference Dutch). 

Results: BMI and WC shows a positive correlation (r > 0.70) 
with fat folds. In both sexes, the three criteria suggest proper 
identification of excess fat mass (AUC ≥ 0.90) and high levels of 
specificity and sensitivity. The DOR values are 64.6 and 38.6 for 
BMI by national and international reference, respectively and 
38.3 for boys in DC. In girls, the same sequence values are 49.5, 
56.2 and 31.9. A comprehensive analysis of indicators, based 
on the DOR or vector graphic, indicates that the performance 
of the BMI is greater than the WC in both sexes. The bivariate 
analysis of the body compartments used in this study is no-
teworthy since the same analysis gathers standardized values of 
two different dimensions of body composition. 

Conclusions: Overall performance of BMI to discriminate 
between individuals with and without excess body fat is higher 
than WC. The results support the use of BMI for monitoring 
the health of adolescents and, for the first time present this evi-
dence based on bivariate analysis of body composition. 

Key words: Body Composition. Nutritional Assessment. 
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PO572
FINDING EVIDENCE TO DEMONSTRATE THE 
EFFECTIVENESS OF HUMAN-RIGHTS BASED AP-
PROACHES TO NUTRITION AND HEALTH PROMO-
TION
C. de la Cruz1, S. KC2, J. Amare3, E. Girerd-Barclay4 
1Department of Public Health, Faculty of Health and 
Medical Sciences, Copenhagen University, Copen-
hagen, Denmark 
2Public Health Nutrition and Food Policy De-
partment, Metropolitan University College, Copen-
hagen, Denmark 
3Department of Integrated Food Studies, Aalborg 
University, Copenhagen, Denmark 
4Save the Children Sweden, S 107-88 Stockholm, 
Sweden

Background and objectives: Promoters of human Rights 
(HR) submit that all people should be well-informed about 
HR, empowering them to claim their rights. HR principles 
oblige governments to promote, protect, and respect HR. Sixty 
years after the Universal Declaration of HR (UDHR), and 20+ 
years since the Convention on the Rights of the Child (CRC), 
many adults and children are deprived of one or more basic 
HR. A HR framework offers the most substantial approach to 
nutrition and health promotion, by addressing cause and effect. 
The study aimed to document available evidence of the effec-
tiveness of a HR-based approach in promoting nutrition and 
health among two vulnerable groups, women and children, in 
order to justify its adoption by the global community. 

Methods: A literature review of scientific and peer-reviewed 
articles, and grey literature was carried out to identify sources 
of evidence on the effectiveness of a HR-based approach to nu-
trition and health promotion within the past decade. Case stu-
dies were developed on HR-based nutrition and health promo-
tion in Mali, Ethiopia and the United States of America (USA). 

Results: A lack of research on the effectiveness of rights-ba-
sed approaches to nutrition and health promotion has resulted 
in the scarce availability of scientific evidence to justify their 
adoption by governments and other duty-bearers. Needs-based 
approaches are more widely known and assessed, possibly dis-
couraging substantial shifts to rights-based frameworks. 

Conclusions: A HR framework to promote global maternal 
and child health is promoted universally as the most appropria-
te, holistic, effective and sustainable approach to public health 
and nutrition promotion, yet lacks substantial scientific eviden-
ce to demonstrate its relative or overall advantages, compared 
to needs-based approaches. Further research is vital to gather 
evidence on interventions in order to justify the adoption of 
rights-based approaches to nutrition and health promotion. 

 Key words: HR-based approach, effectiveness 

PO573
ASSOCIATION OF BMI AND NUMBER OF SIBLINGS 
AMONGST CHILDREN IN PERU: RESULTS OF A 
LONGITUDINAL STUDY
M R. Liria1, M E. Penny1 
1Instituto de Investigación Nutricional, Lima, Perú

Background and objectives: The number of siblings has 
been shown to be one of the factors associated with overweight 
and obesity in children. This study evaluated the association 
between number of siblings and the risk of overweight and 
obesity in a cohort of children followed in the Young Lives Pro-
ject, Peru. 

Methods: Analysis was conducted on longitudinal data 
of 1870 children measured on 3 occasions: round 1: 5 and 22 
months of age; round 2: 53 and 75 months; round 3: 85 and 105 
months. Nutritional status was evaluated using BMI Z-score 
(WHO 2006). Overweight/obesity was classified as z-score > 1 
SD. The OR for risk of overweight/obesity was the independent 
variable and the number of siblings as categorical variable: 0, 
1 and 2 or more siblings. Data was weighted according to the 
study design and adjusted for sex, age of child at round 1, ma-
ternal BMI and education, a household well-being index and 
geographic region (Lima, coastal Peru, highland or rain forest). 

Results: 37%, 23% and 23% of the children had no siblings 
at rounds 1, 2 and 3 respectively. 25%, 30% and 31% had 1 si-
bling at each round respectively. Having 2 or more siblings was 
associated with 36% lower risk of overweight and obesity than 
no siblings when comparing data between rounds 1 and 3 (OR: 
0.64; IC 95%:0.42-0.97) and 41% lower risk between rounds 2 
and 3 (OR: 0.59; IC 95%: 0.39-0 .88). 

Conclusions: Having siblings was associated with lower 
risk of overweight and obesity. The number of siblings could 
favour greater activity of the children and/or the distribution of 
food consumed in the household. Studies are required to iden-
tify the factors that favour lower risk. 

Key words: obesity, overweight, siblings, Young Lives, Peru

PO574
GUIDELINE DEVELOPMENT BASED ON CONSU-
MER NEED
T. Gill1, S. Boylan1, P. Vita1 
1Boden Institute, University of Sydney, Sydney, 
NSW, Australia

Background and objectives: Nutrition-focussed guidelines 
usually commence with a review of the evidence and only once 
the core guidelines have been developed are attempts made to 
accommodate the range of issues important to consumers. We 
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propose that to improve the relevance and understanding by 
consumers that guideline development should commence with 
an assessment of consumer needs and understanding and an 
identification of factors influencing their food and nutrition 
behaviours. These should guide the evidence reviews and gui-
delines framework rather than vice versa. The objective of this 
study was to assess the content of guidelines driven by an as-
sessment of consumer needs compared against statement deri-
ved from a traditional evidence review. 

Methods: Prior to the development of a set of guidelines 
for weight management in the community, we undertook a re-
view of the literature and defined the key messages supported 
by that review. The guideline development process took a diffe-
rent route beginning with consumer focus groups to identify 
current consumer understanding, priorities around weight and 
their perceived needs for information. Literature reviews then 
focussed on addressing those needs and correcting any consu-
mer misunderstanding around weight control. The final guide-
lines were developed by a health communications group. We 
compared our purely evidence-based statements against these 
guidelines to identify any key variations. 

Results: There was a good level of agreement between the 
two sets of messages but divergence in the way messages were 
framed, the priority they were given and the level of tailoring 
to different sectors of the population. The consumer guidance 
also addressed issues defined as important by consumers but 
not by the evidence review. 

Conclusions: Consulting with consumers early in guideli-
nes development process does not pervert the evidence base 
and may allow guidelines to be more relevant and engaging to 
consumers. 

Key words: Guidelines, consumers, behaviour change, obe-
sity 

PO575
THE USE OF PARTICIPATORY, COMMUNITY-LED 
VIDEOS IN INDIA: PUSHING NEW BUTTONS FOR 
NUTRITION, LIVELIHOODS AND AGRICULTURE
P. Koniz-Booher1, M-E. Hammink2, A. Upadhyay3, K. 
Beall1 
1Strenthening Partnerships, Results and Innova-
tions in Nutrition Globally (SPRING),JSI Research & 
Training Insitute, Inc., Arlington, VA, USA 
2Save the Children US, Washington DC, USA 
3Digital Green, New Delhi, India

Background and objectives: SPRING, USAID’s flagship 
global nutrition project, has developed a strategic alliance with 
Digital Green, a US/India-based NGO, to adapt and test their 
agriculture-centric, “human-mediated approach” for the pro-

motion of nutrition, livelihoods and agriculture linkages; and 
high-impact nutrition and hygiene practices in Odisha, India. 
Building on an agricultural extension platform for the develo-
pment/ dissemination of participatory videos, community vi-
deographers showcase improved practices, often starring early 
adopters of high-impact behaviors. 

Methods: The adaptation of the Digital Green model was 
piloted in thirty villages in two blocks of Keonjhar District. 
Community-led formative research informed the develop-
ment/ adaptation of a UNICEF training package for a range 
of community agents involved in the project, and the produc-
tion of context-specific nutrition and agriculture-focused vi-
deo content. Activities are supported by a local community-
development NGO, where community agents use low-cost 
video cameras, simple editing equipment, and battery opera-
ted pico projectors for bi-weekly disseminations. Videos fea-
ture mothers and other community members, speaking in 
their own language, about their individual personal experien-
ces with selected key nutrition practices. The approach uses a 
“dialogue” or “reflective” process among peers, rather than a 
traditional nutrition education approach of outside “experts” 
informing clients. Data on intention to adopt, and verification 
of adoptions of key behaviors is collected and organized using 
near real-time analytical dashboard, facilitating decision-ma-
king and the production of subsequent videos. 

Results: This new application of participatory video for nu-
trition social and behavior change is stimulated high interest 
within both the nutrition and agriculture communities. Routi-
ne behavior adoption data, and implementation tools are being 
compiled to provide guidance for adaptation, and scale-up. 

Conclusions: This project highlights the potential of com-
munity-led video for fostering both social and individual be-
havior change. Tools, videos and findings from monitoring 
related to behavior adoption will be shared with participants. 

Key words: participatory video, behavior change

PO577
BODY IMAGE, DISTURBED EATING ATTITUDES, 
WEIGHT CONTROL BEHAVIORS OF FEMALE 
MIDDLE SCHOOL STUDENTS ACCORDING TO THE 
BODY MASS INDEX
H K. Moon1, H J. Song1 
1Department of Food and Nutrition, University of 
Dankook, Korea

Background and objectives: Perception of body image is 
the potential predictor of attitude for the diet. Misconception 
for body image for female students is unexplored in Korea. In 
this study, body shape satisfaction, eating attitude and weight 
control will be examined by the Body Mass Index(BMI). 
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Methods: 407 female students (aged 12-16 years), com-
pleted the survey. Satisfaction of self-body shape, Risk of Dis-
turbed Eating Attitudes(Eating Attitude Test : EAT-26), and 
Weight control Behavior are examined. Height and Weight 
were measured. Cutoff points for gender–and age–specific BMI 
percentile were based on the 2007 Korean National Growth 
Charts. Data were analyzed using SPSS( Ver 18.0). 

Results: Distribution of the subjects by BMI were 1.8% 
of underweight, 73.2% of normal, 14.2% of overweight, and 
10.9% of obese. There are significant differences between self 
perceived current body image and self perceived ideal body 
image. The dissatisfaction of body image is higher in obese 
than other groups(p<0.001). 51.3% of studied female students 
unsatisfied with their body image, while 2.6% were very satis-
fied. Among unsatisfied students with their body image, un-
derweight were 3(42.9%), normal were 150(52.1%), overweight 
were 23(42.6%) and obese were 25(58.1%). EAT-26 total sco-
res were significantly higher in obese group(overweight :16.50 
9.03, obese :16.33 7.16) compared with nonobese group (un-
derweight :10.71 1.79, normal :13.72 8.10)(p<0.05). Attempted 
to weight control were significantly different by BMI (p<0.001). 

Conclusions: This study concludes that there are desire to 
become thin in female students, even those with normal BMI. 
Many female students are dissatisfied with their Boby image. It 
is harmful to their health and nutritional status. These finding 
suggest there are needs to encourage female students for main-
taining health weight. Higher score of EAT-26 was associated 
with dissatisfaction of self- body image. It leads to unhealthy 
behaviors among obese female students. 

Key words: Eating Attitude Test, BMI 

PO578
FACTORS ASSOCIATED TO AUTO-DECLARED HY-
PERTENSION IN A POPULATION-BASED STUDY IN 
CAMPINAS/SP - BRAZIL
L. Marin-Leon1, A M. Segall-Corrêa1, D. Camargo1 
1Department of Public Health, State University of 
Campinas, Brazil

Background and objectives: Hypertension is a chronic 
health problem,associated to complications that decreases qua-
lity of life and increase health expenses. Objectives: To describe 
demographic, socioeconomic and health variables associated 
with hypertension. 

Methods: Cross-sectional study with a population-based 
random sample of adults 18 years or older living in an indus-
trial city of one million inhabitants in tha state of Sao Paulo. A 
household survey was carried out in 2011-2012 and 546 people 
were interviewed. Hypertension was considered present when 
people informed that they had had this diagnose made by a 

physician. A multiple logistic regression model was built with 
independent variables that were associated with hypertension 
at a significance level of less than 0.20 in the univariate logistic 
regression; variables with p <0.05 remained in the final model. 

Results: The prevalence of hypertension was 31.6% varying 
from 13.3% among 20-34y to 56.4% among 60y and older. The 
only food meaningfully associated to hypertension was eating 
green leaves less than daily (OR 1.79 95%CI1.19-2.69). Va-
riables that remained in the final regression model were age 
range, occupation, having cholesterol problem, diabetes and 
overweight/obesity defined by anthropometry; with a higher 
chance of hypertension among people 50 years and older (OR 
2.52, 95%CI 1.57 - 4.04) (p <0.001); without formal permanent 
occupation (OR 2.08 95%CI 1.20-3.60) (p = 0.008), cholesterol 
problem (OR 2.38 95%CI 1.49-3.79) (p <0.001), diabetes (OR 
2.64, 95%CI 1.37-5.07) (p=0.004) and overweight/obesity (OR 
1.72, 95%CI 1.03-2.88) (p=0.040). Although being in hyperten-
sion on the mean of three measures of arterial pressure at the 
survey is correlated to the dependent variable, it was included 
in the model because the correlation coefficient was relatively 
low (0.280) (OR 2.63, 95%CI 1.60-4.32%) (p<0.001). 

Conclusions: health factors associated to hypertension are 
those described to integrate the metabolic syndrome. 

Key words: hypertension; diabetes; obesity, chronic disea-
ses

PO579
EXPERIMANTAL DESIGN OF REVERSED-PHASE 
HIGH PERFORMANCE LIQUID CHROMATOGRA-
PHIC CONDITIONS FOR SIMULTANE DETERMINA-
TION OF CAFFEINE, ALLURA RED, PONCEAU AND 
CARMOISINE
T. Dinç1, B. Aþçý1, O. Aksu Dönmez1 
1Yildiz Technical University, Turkey

Background and objectives: Box-Behnken design for three 
factors and three levels was applied to optimize the chromato-
graphic conditions of the RP-HPLC separation of caffeine, allu-
ra red, ponceau and carmoisine. Using the C18 reversed pha-
se column, the influence of pH, flow rate and solvent ratio of 
mobile phase were investigated. To study of effects of selected 
three factors fifteen runs are used. The resolution was chosen 
as analytical response. The optimum conditions for this deter-
mination were found to be pH 7, flow rate 1.2 mL-1 , solvent 
ratio 20:80 acetonitril/buffer . As a result the separation is ac-
complished in a short analysis time with a good resolution for 
all components peaks of interest. The optimized method was 
successfully applied to the determination of caffeine, allura red, 
ponceau and carmoisine in food. 

Key words: Caffeine, allura red, ponceau, carmoisine, RP-
HPLC determination. 
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PO580
KETOGENIC DIET [KD] AS A SUCCESSFUL 
TREATMENT FOR FEVER INDUCED REFRACTORY 
EPILEPSY SYNDROME [ FIRES]
R. Sudhakar1, JS. Goraya2 
1Department of Dietetics,Dayanand Medical Colle-
ge& Hospital, Ludhiana141001, Punjab, India 
2Department of pediatrics, Dayanand Medical Co-
llege & Hospital, Ludhiana-141001, Punjab, India

Background and objectives: Status Epilepticus [ SE] is as-
sociated with a high risk of morbidity and mortality despite the 
availability of Anti Epileptic Drugs [AEDs]. OBJECTIVE : To 
establish the role of KD in Refractory Status Epilepticus [RSE]. 

Methods: A 7 yr ,6 months old boy with FIRES successfully 
treated with KD 

Results: A previously healthy , male admitted to the Pedia-
tric Intensive Care Unit [PICU] with recurrent partial seizu-
res with secondary generalization. EeG showed electrographic 
seizures from bilateral temporal lobes with generalization. 
Treated with multiple AEDs including Valproate, Levetirace-
tam, Phenobarbital and Phenytoin but electrographic seizures 
persisted. Midazolam infusion did not stop the seizures. Intra-
venous Methylprednisolone was ineffective.IVIG was initiated 
but seizures continued. A 4:1 ratio KD was initiated via naso-
gastric tube,after which he experienced significant improve-
ment in seizure control. Seizures stopped by day 5 of initiating 
the KD. Later, the patient developed choreo-athetoid move-
ments, which resolved spontaneously over 2 weeks. Autoim-
mune work up including NMDA antibodies was negative. At 
3 months follow-up, patient has remained seizure free on KD 
and anti convulsants. Repeat EEG shows only mild background 
slowing without any interictal epileptiform abnormalities. 

Conclusions: After achieving seizure control with concu-
rrent use of KD and AEDs the patient has continued to make 
progress in motor and cognitive function. FIRES associated 
SE patients may benefit from the inclusion of KD in their 
treatment regimen. 

Key words: Ketogenic Diet, SE, FIRES 

PO581
COMPARISON OF INFANT FEEDING PRACTICES IN 
TWO HEALTH SUB-DISTRICTS WITH DIFFERENT 
BABY FRIENDLY STATUS IN MPUMALANGA PRO-
VINCE
M. van der Merwe1, L. du Plessis2, H. Jooste3 
1Integrated Nutrition Programme, Department of 
Health, Nelspruit, Mpumalanga, South Africa 
2Division of Human Nutrition, Stellenbosch Univer-
sity, Cape Town, Western Cape, South Africa 
3Research and Projects, National Institute for Higher 
Education, Nelspruit, Mpumalanga, South Africa

Background and objectives: To assess the impact of the 
implementation of the Baby Friendly Hospital Initiative on in-
fant feeding practices in two sub-districts with different Baby 
Friendly status. 

Methods: The design was a cross sectional, descriptive, 
observational study with an analytical component. The study 
population consisted of mothers with infants from birth to six 
months old, attending postnatal care at primary health care fa-
cilities in the two sub-districts on the days of data collection. 
Data was collected through two interviewer-administered 
questionnaires. In Emalahleni (all public health facilities were 
Baby Friendly), 218 mother-and-infant pairs took part in the 
study and 217 in Mbombela (none of the facilities were Baby 
Friendly), totalling 435 respondents. Five infant feeding indi-
cators were used in data analysis, namely: early initiation of 
breastfeeding; exclusive breastfeeding, exclusive replacement 
feeding and mixed feeding rates and the age of introduction of 
complementary foods. 

Results: In Emalahleni, 11.5% (n=25) of the infants recei-
ved infant formula as a first feed, compared to 34.7% (n=75) of 
the infants in Mbombela. Early initiation of breastfeeding oc-
curred in 70.2% (n=134) of the breastfed infants in Emalahleni, 
compared to only 39.4% (n=54) of the infants in Mbombela. 
The exclusive breastfeeding rate was significantly higher in 
Emalahleni (n=131; 60.1%) compared to Mbombela (n=103; 
47.5%). Mixed feeding rates did not differ significantly between 
the two sub-districts. The mean age of introduction of comple-
mentary foods were 45 days, ranging from birth to 4 months, 
which is earlier than the recommended age of 6 months. 

Conclusions: The implementation of the BFHI is associa-
ted with more optimal infant feeding practices among mothers 
with children under 6 months of age. It is concluded that stren-
gthening of the implementation of the BFHI will improve in-
fant feeding practices at a community level. 

Key words: Baby Friendly Hospital Initiative, Infant feeding 
practices, Breastfeeding
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PO582
ASSOCIATION BETWEEN VITAMIN B12 STATUS 
AND NEURAL ACTIVITY ACROSS LIFE CYCLE: AN 
INDIAN SCENARIO
S. Sambashivaiah1, T. Thomas2, S. Krishnamachari3, A. 
Kurpad1, M. Vaz1 
1Department of Physiology, St John’s Medical Colle-
ge. Johnnangar, Bangalore, India  
2Department of Epidemiology and Statistics, St 
John’s Research Institute, Bangalore, India  
3Department of Psychiatry, St John’s Medical Colle-
ge and Hospital, Bangalore, India

Background and objectives: The true prevalence of vita-
min B12 deficiency in India is unknown, however it is likely to 
be high which may impair absorption of vitamin B12. Objecti-
ves: To compare cardiac autonomic, peripheral neural activity 
and cognitive functions in elderly and young adults stratified 
by vitamin B12 status and following vitamin B12 supplementa-
tion. To assess autonomic nervous activity in children born to 
women with vitamin B12 deficiency during pregnancy. 

Methods: 47 healthy elderly subjects, 79 healthy children 
born to deplete and replete mothers and 34 young adults were 
evaluated. All subjects underwent plasma vitamin B12, anthro-
pometry, heart rate variability (HRV), peripheral neural and 
cognitive assessment. Young adult and elderly subjects also 
underwent vitamin B12 supplementation for 3 months. In sub-
sample plasma MMA and Hcy were also estimated. 

Results: Low frequency (LF) HRV was significantly lower 
in elderly participants with low vitamin B12 levels; this was 
reversed with supplementation. LF HRV reduced significantly 
(by 53%) in children of vitamin B12 deplete mothers (P=0.03). 
There was a significant association between LF and total power 
HRV with cord blood vitamin B12 levels. There was no di-
fference in cardiac autonomic function in young adults of 
low vitamin B12 levels as compared to those of higher status. 
However, in a subgroup analysis there was a strong negative 
association between MMA and LF-HRV (r=-0.80, P=0.01). 

Conclusions: Cardiac autonomic nervous activity is redu-
ced in vitamin B12 deficient subjects across the entire life cycle. 
Cardiac autonomic nervous changes in vitamin B12 deficient 
subjects occur in the absence of peripheral neural and cogniti-
ve deficits. Plasma MMA is more strongly associated with HRV 
measures than plasma vitamin B12. Vitamin B12 supplementa-
tion in elderly vitamin B12 deficient subjects is associated with 
a significant improvement in cardiac autonomic activity. 

Key words: Vitamin B12, Healthy, Autonomic nervous sys-
tem, Heart rate variability, life cycle 

PO583
FOOD NUTRITIONAL TABOOS AMONGST ESAN 
WOMEN IN EDO STATE, NIGERIA
E. Idialu1 
1Department of Vocational and Technical Educa-
tion, Ambrose Alli University, Ekpoma, Edo State, 
Nigeria

Background and objectives: Food taboos can be descri-
bed as beliefs that forbid the ingestion of certain foods that are 
highly nutritious by a particular group of people. These taboos 
most of the time are maintained by culture, beliefs, religion, 
customs and-economic status of specific groups. This paper 
examines food nutritional taboos among the Esan women in 
Edo State, Nigeria. women aged 20 years and above in the five 
Local Government Areas in Esanland in Edo State were the 
study partiicipants. 

Methods: Data were collected using a questionnaire and fo-
cus group discussion. The data collected were analysed using 
descriptive statistics. 

Results: The result revealed among others that food nutri-
tional tabomos is one of the harmful traditional practices that 
exists among the Esan people of Nigeria; that its perceived har-
mfulness is very high and its prevalent rate is also high. The 
factors that subsist the practice include the following: fear of 
what will happen if they disobey the tradition by eating the for-
bidden foods; obedience to traditional norms and values and 
religious beliefs. 

Conclusions: Based on the findings and conclusion, re-
commendations are advanced which includes, eradication of 
taboos through advocacy, mobilization, capacity building and 
service delivery, government intervention and institution of 
health education programmes that will include healthy nutri-
tion for the masses, educating them on the disadvantages of 
food taboo practices and these are to be disseminated using 
television, mass campaign media,mobilization of community 
leaders and one-one reach programme for rural dwellers. 

Key words: Nutrition, Advocacy, Mobilization, Health 
Education 
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PO584
NUTRITIONAL AND TOXICOLOGICAL EVALUA-
TION OF OIL PALM ORYCTES RHINOCEROUS LAR-
VA OIL
O. Oluba1, K. Adebisi2 
1Joseph Ayo Babalola University, Nigeria 
2Kwara State University, Nigeria

Background and objectives: Oil palm rhinoceros beetle 
larva (popularly called itu in Southwest Nigeria) is considered 
as a delicacy in Nigeria and are collected for food. It is indeed a 
good source of protein and other nutrients and it is sold along 
road side in the Niger Delta region of Nigeria. The oil does not 
contain any unusual fatty acids, and it is a rich source of essen-
tial fatty acids C18:2 and C18:3 that make up 60.3% of its total 
fatty acid composition. 

Methods: Acute toxic potential in rats and the systemic 
effects and nutritional quality were assessed in a 13 week 
feeding study in weanling albino rats using a diet containing 
Oryctes larva oil (OLO) or soybean oil (SBO) (as the control) 
at a 10% level as the sole source of dietary fat. RSO did not 
manifest any acute toxic potential. Food consumption, growth 
rate and feed efficiency ratio of rats fed OLO were similar to 
those fed SBO. 

Results: The digestibility of this oil was found to be 95%, as 
compared to 97% for SBO. There were no macroscopic or mi-
croscopic lesions in any of the organs which could be ascribed 
to the OLO incroporation in the diet. 

Conclusions: Thus the current data show that OLO could 
be used for edible purposes. However, it will be necessary to 
process the oil to remove free fatty acids to make it organolep-
tically acceptable. 

Key words: Oryctes rhinocerous larva, oil, nutritional qua-
lity 

PO585
NUTRICION EN LA AMERICA LATINA
A. Amaral1 

1Usp, Descalvado, Brazil

Estudios acerca de nutricion en America Latina y Brasil in-
cluyendo la alimentacion en escuelas de primer grado y pro-
blemas relaccionados con la salud. Conclusiones - 45% de las 
escuelas no tiene una alimentacion adecuada a la edad 

PO586
EFFECT OF TWO-DAYS SEVERE CALORIE RESTRIC-
TION ON ADIPOKINE SECRETION IN SUBCUTA-
NEOUS ADIPOSE TISSUE IN OBESE WOMEN 
M. Siklova-Vitkova1, L. Rossmeislova1, L. Malisova1, J. 
Kracmerova1, V. Stich1

1Department of Sports Medicine, Third Faculty of 
Medicine, Charles University, Prague, Czech Repu-
blic

Background and objectives: Beneficial metabolic effects of 
calorie restriction are found in the early stage after bariatric 
surgery procedures or during very-low-calorie diet (VLCD) re-
gimens. They appear before a marked weight reduction occurs 
and may be caused by calorie restriction per se. Modulation of 
endocrine function of adipose tissue could play a role in this 
process. The aim of this study was to examine the secretion of 
adipokines in adipose tissue during early stage of VLCD. 

Methods: 13 obese women (BMI 33,3+/-1,3 kg/m2, fat 
mass (FM) 40,2+/-2,5 kg) were examined at the 3rd and 60th 
day of VLCD (providing 3400 kj/day). Body composition 
(using bioimpedance), blood sampling and needle biopsies of 
subcutaneous abdominal adipose tissue (SCAAT) were perfor-
med. Secretion of a set of adipokines (leptin, interleukins (IL) 
-6,-8,-10, TNFalpha, macrophage-chemoattractant-protein 
(MCP-1)) was measured in the conditioned medium of the 
biopsy-derived explants of SCAAT incubated in Krebs/Ringer 
phosphate buffer for 4 hours. Insulin resistance was assessed 
using Homeostasis Model of Assessment (HOMA-IR).

Results: On day 3, body FM did not change (40,2+/-2,5 
vs 40,1+/-2,6 kg, NS), HOMA-IR was lower (2,41+/-0,25 vs 
1,64+/-0,16, p<0,01) and secretion of all of the adipokines 
was not changed when compared with the pre-diet condition. 
On day 60, FM was lower (p<0,001), HOMA-IR was lower 
(p<0,01), secretion of leptin was lower (p<0,05) and secretions 
of IL-8, IL-10, MCP-1, and TNFalpha were higher (for all of 
them p<0,05) when compared to the pre-diet condition. 

Conclusions: Secretion of adipokines from SCAT is not 
changed at the early stage (3rd day) of VLCD. This suggests 
that the diet-induced modulation of adipokine secretion in 
adipose tissue is not involved in pathogenesis of the early me-
tabolic changes induced by severe calorie restriction without 
weight loss. 

Acknowledgement: Study was supported by PRVOUK 
grant of MSMT Czech Republic

Key words: very-low-calorie diet, adipose tissue, adipokine 
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PO854
IMPACT OF PERINATAL DIFFERENT INTRAUTERI-
NE ENVIRONMENTS ON CHILD GROWTH AND DE-
VELOPMENT IN THE FIRST SIX MONTHS OF LIFE 
– IVAPSA BIRTH COHORT
V L. Bosa1, J R. Bernardi1, M. Nunes1, A R. Reis1, A B. Mu-
cellini1, E N. Gonçalves1, I C R. Werlang1, M B. Alves1, M L. 
de Brito1, P B. Rocha1, R. da S. Corrêa1, R. de S. Escobar1, 
R S. Reis1, C H. da Silva1, P P. Silveira1, M Z. Goldani1 
1Núcleo de Estudos da Saúde da Criança e do 
Adolescente, Hospital de Clínicas de Porto Alegre, 
Faculdade de Medicina, Universidade Federal do 
Rio Grande do Sul, Brazil

Background and objectives: Epidemiological studies in di-
fferent parts of world have shown the relation between the in-
fluences of perinatal events and impact the individual’s health 
in the medium and long term. The aim was describe the effects 
of variations in perinatal environmental on children’s health in 
the first six months of life. 

Methods: This is a thematic, prospective, birth cohort to 
assess the interactions between the maternal phenotype during 
gestation (maternal smoking, hypertension, diabetes-DM, in-
trauterine growth restriction-IGR) and their associations with 
outcomes related to growth, behavior and neurodevelopment. 
Participants were postpartum women assisted by Grupo Hos-
pitalar Conceição and Hospital de Clínicas de Porto Alegre 
(HCPA) residing in Rio Grande do Sul, Brazil. Six interviews 
were performed at home (7, 15 days and 3 month) or at the 
clinical research center (CRC) in HCPA (postpartum, 1 and 
6 month). Interviews were conducted with 90 mother-child 
pairs (16 DM; 24 smoking; 13 hypertension; 10 IGR; 27 control 
groups). The main race reported was Caucasian (54). The mean 
age was 26.3 years (16.5-41.5 years) and the average education 
was 8.63 years. Only 18 (20%) women reported being unma-
rried. 

Results: Multiparous were 60 (66.7%), with an average of 
2.05 (± 1.32) children. The average family income was 670.3 (± 
331) dollars. The average number of people living in the home 
was 4.9 (2-13 persons). The average Body Mass Index before 
pregnancy was 25.3 kg/m² (overweight). Most of the children 
were vaginal delivery (51), being more prevalent in boys (47). 
Mean weight, length and head circumference of children at bir-
th was 3132.1 (± 538.0) g, 47.7 (± 2.6) cm and 33.9 (± 1.7) cm, 
respectively. 

Conclusions: The research is not concluding and the sample 
is small and descriptive results, but we emphasize the following 
schedule and meeting the targets set in relation to outcomes. 

Key words: Infant, DOHaD, Programming, Barker 
hypothesis. 

PO1425
WORKING TIME CAN INFLUENCE DIET QUALITY
K. Hemiö1,3, K. Viitasalo2, S. Puttonen3, J. Lindström1 
1Department of Chronic Disease Prevention, Na-
tional Institute For Health and Welfare, Helsinki, 
Finland 
2Finnair Health Services, Vantaa, Finland 
3Human Factors at Work, Finnish Institute of Occu-
pational Health, Helsinki, Finland

Background and objectives: Shift work is known to increa-
se risk for chronic diseases. To prevent the harmful effects more 
detailed knowledge of shift workers’ lifestyle habits are needed. 
Particularly studies on women are lacking. Our aim was to de-
termine the effect of different working times on dietary intake. 

Methods: The occupational health care of an airline con-
ducted type 2 diabetes prevention programme. The health 
check-up included physical examinations, laboratory tests and 
a questionnaire containing a validated 16-item food intake 
questionnaire. Intake of fat (E%), saturated fat (E%), sucrose 
(E%), fiber (g), vitamin C (mg), vitamin D (μ), and iron (mg) 
were calculated. Altogether 1347 employees were eligible for 
analyses. They were divided into three working time groups: 
day work, shift work and in-flight work. Nutrient intakes bet-
ween the working time groups were compared using analysis 
of variance. 

Results: In men, the energy intake from fat and saturated 
fat was the highest in shift work group and the lowest in in-
flight work group (fat 33.4 E% vs. 32.5 E%, p<0.05; saturated 
fat 12.4 E% vs. 12.1 E%, p<0.05). After adjustment for age and 
education the differences between the groups were no longer 
statistically significant. Male in-flight workers had lower intake 
of iron than the other male workers. In women, energy intake 
from sucrose was the highest in in-flight work group (8.8 E%) 
compared with day work group (8.3 E%, p=0.02). Adjustment 
for age, education, or stress did not affect the association. There 
were no differences between the groups in the intake of fiber, 
vitamin D, or vitamin C among men or women. 

Conclusions: Irregular working hours may impair diet qua-
lity and increase the risk for chronic diseases. Nutrition coun-
selling should be part of shift workers’ health check-up to lower 
the risk for chronic diseases. 

Key words: shift work, diet quality 
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 PO1697
THE RELATIONSHIP BETWEEN SUBJECTIVE 
SYMPTOMS OF COMPLAINT AND DIETARY, EXER-
CISE HABITS OF SCHOOLCHILDREN
K. Miyanishi1, H. Kojima2, N. Tanabe1, H. Sone1, F. Arai1, 
A. Tamura1, Y. Kontai1 
1Department of Health and Nutrition, Nigata, Japan 
2Geriatric medical center of Niitsu, Nigata, Japan

Background and objectives: Physical and psychiatric 
complaint?are increasing problem among Japanese schoolchil-
dren. The purpose of this study was to examine the relationship 
between subjective symptoms of complaint and the dietary and 
exercise habits in schoolchildren. 

Methods: A questionnaire on fatigue content, physical and 
psychiatric complaints of 19 items was administered to 166 
male and 170 female schoolchildren 5th grade, and data from 
properly completed questionnaires were analyzed by the ?2 test 
and a p-value of less 0.05 was considered to indicate a signifi-
cant result. 

Results: In male, fatigue in the whole body was related to 
low frequency of protein products and vegetable at breakfast, 
want to lie down was low frequency of protein consumption 
at breakfast and dinner, feel stiff in the shoulders was low fre-
quency of vegetable at dinner, ach of waist and hand was low 
frequency of dinner, dizziness was low frequency of dinner 
and high midnight snacks, in males. In females, feel stiff in the 
shoulders was related to high frequency of protein products 
consumption at dinner and midnight snacks, constipation 
and diarrhea were related high frequency of protein products 
consumption at dinner and midnight snacks, constipation and 
diarrhea were related high frequency of dinner and midnight 
snacks consumption. 

Conclusions: Complaint was related to low frequency con-
sumption of protein products and vegetables, vegetables at 
breakfast and dinner, and low frequency of dinner, high fre-
quency consumption of midnight snacks in males. In females, 
Complaint was related to high frequency consumption of pro-
tein products at dinner and midnight snacks. 

Key words: Schoolchildren, Complaint, Dietary habits, 
Exercise habits 

PO1439
EFFECT OF DIFFERENT PHYSICAL ACTIVITY ON 
BONE MINERALS IN RATS
T. Sato1, T. Watanabe3, S. Igawa4, A. Ozeki2, Y. Naka-
gawa2, A. Shichino1 

1Department of Human Environmental Sciences, 
Jissen Women’s University, Tokyo, Japan 
2Department of Food and Health Sciences, Jissen 
Women’s University, Tokyo, Japan 
3Hachinohe University, Aomori, Japan 
4Lab.Sports Nutrition, Nippon Sport Science Univer-
sity, Yokohama, Japan

Background and objectives: It is well known that osteopo-
rosis are affected by aging and insufficiency gravity stimulus as 
the human walking. The present study investigate the influence 
of such resistance training as drop jump compare to low impact 
exercise as swimming in improving of bone minerals. 

Methods: The study was carried out with 21 Wister rats di-
vided into three groups each 7 rats, i.e. resistance exercise, low 
impact exercise and control. It is well known that osteoporosis 
are affected by aging and insufficiency gravity stimulus as the 
human walking. The present study investigate the influence of 
such resistance training as drop jump compare to low impact 
exercise as swimming in improving of bone minerals. The ex-
periments were performed after basically 5 weeks breeding. 
During experiments periods for 8 weeks all animals were given 
standard laboratory diet and water feed freely per day. It was 
increased physical activity effects on drop jump from 25cm(1 
week), 30cm(2 week), 35cm(3 week) to 40cm(4-8 weeks) as 
hight impact training. In swimming group exercise were per-
formed swimming 1 hour per day in 5 times per week by au-
tomatically pumping wave. The present study was carried out 
allowed experiments on laboratory animals in Nippon Sport 
Science University accordance to the princeples of laboratory 
animal care. 

Results: No significant changes in body weight in response 
from initial week to until 5 weeks were observed. Significant 
change in increasing was observed in 6 and 7 weeks training 
body weight (p<0.05). After each one week exercise, hole fe-
moris bone was isolated, bone density diagnosis both bone 
mineral content(BMC,g) and bone mineral density (BMD, g/
cm^2).One-way ANOVA was used for statistical analysis of 
data between difference group, and P<0.05 was accepted for 
significance. 

Conclusions: We observed more increased BMD in high 
impact training. However there was no significant difference 
in muscle mass.

Key words: training, bone minerals 
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PO3299
CAFFEINE PREVENTS EXPERIMENTAL LIVER CI-
RRHOSIS BY SNAIL-1 INHIBITION AND NRF2 AC-
TIVATION
D. Gordillo-Bastidas1, E. Oceguera-Contreras2, A. Sa-
lazar-Montes2, J. González-Cuevas2, L D. Hernández-
Ortega2, C. Camacho-Vélez1, J. Armendáriz-Borunda2,3 
1Research In Biosciences, Nutrition and Integral 
Wellness Carrier, Instituto Tecnológico y de Estu-
dios Superiores de Monterrey (ITESM), Guadalajara 
Campus, Zapopan, Jalisco, México 
2Molecular Biology and Gene Therapy Institute, 
CUCS, University of Guadalajara, Guadalajara, Jalis-
co, México 
3O.P.D. Hospital Civil of Guadalajara “Juan I. Mencha-
ca”, Guadalajara, Jalisco, México

Background and objectives: Activation of hepatic stellate 
cells is crucial in liver fibrosis, which is perpetuated by growth 
factors and pro-inflammatory molecules. Caffeine has been 
shown to be able to modify these events in vitro studies. The 
aim was to determine if caffeine prevents experimental liver 
cirrhosis. 

Methods: Liver cirrhosis was induced in Wistar rats. Ani-
mals were treated with caffeine (15mg/kg/day). The fibrosis 
degree and inflammatory infiltrate were evaluated and classi-
fied by Knodell index. Inflammatory infiltrate was quantified 
by immunohistochemistry. Gene expression was analyzed by 
QRT-PCR for Col-1, CTGF, TGF-β1, TNF-β, IL-1β, IL-6, SOD 
and CAT. Nrf2 and the activation of Snail-1 was analyzed by 
western blot. Expression of TNF-β was checked by ELISA, and 
the activity of SOD and CAT antioxidant enzymes was deter-
mined by zymography. 

Results: Treatment with caffeine decreased fibrosis index. 
Knodell index also showed lower levels of fibrosis and necroin-
flammation. Expression of pro-fibrogenic genes CTGF, Col-1 
and TGF-β1, and pro-inflammatory genes TNF-β, IL-6 and IL-
1β significantly decreased in rats that received caffeine. Caffei-
ne treatment decreased CD11b positive areas. SOD and CAT 
expression was greater in animals treated with caffeine, and we 
found a strong correlation with the enzymatic activity. Lower 
levels of the transcription factor Snail-1 were detected in trea-
ted rats, in contrast to NRF2, which increased in the presence 
of caffeine. 

Conclusions: Our results suggest a potent effect of caffeine 
to limit pro-fibrogenic and pro-inflammatory response even in 
the presence of an inducer of liver cirrhosis. The mechanisms 
by which caffeine acts involve inhibition of transcipcional fac-
tor Snail -1, down-regulation of the expression of pro-fibroge-
nic genes as well as the activation of transcription factor Nrf2 
which in turn activate the antioxidant enzyme systems, resul-

ting in the prevention of inflammation and fibrosis. This results 
could be applied in different types of fibrosis. 

Key words: Caffeine, hepatic cirrhosis, antifibrogenic, anti-
inflamatory, antioxidant. 

PO3301
ERYTHROCYTE ZINC PROTOPORPHYRIN IN 
SOUTH AFRICAN CHILDREN IS NOT AFFECTED 
BY LOW LEVEL LEAD EXPOSURE BUT BY SAMPLE 
PREPARATION (FREEZING)
B. Troesch1, C M. Smuts2, M E. Van Stuijvenberg3, M B. 
Zimmermann4

1Nutrition Innovation Center, DSM Nutritional Pro-
ducts, Kaiseraugst, Switzerland 
2Centre of Excellence in Nutrition, North-West Uni-
versity, Potchefstroom, South Africa 
3Nutritional Intervention Research Unit, Medical 
Research Council, Cape Town, South Africa 
4Institute of Food, Nutrition and Health, ETHZ, Zu-
rich, Switzerland

Background and objectives: Increased erythrocyte zinc 
protoporphyrin (ZnPP) is an indicator of iron deficiency (ID), 
along with serum ferritin (SF) and transferrin receptor (TfR). 
However, ZnPP may also be elevated by lead exposure and 
chronic lead poisoning is widespread in poor urban areas. Our 
objective was to determine the usefulness of ZnPP as an indi-
cator of ID in the presence of elevated serum lead (SPb) and to 
test the impact of freezing samples on the results.    

Methods: We analyzed iron, lead and infection (C-reactive 
protein (CRP)) status in 1’106 South African children in an 
area with low infection rate and high prevalence of modera-
tely increased SPb. In a subsample (n=190), we measured ZnPP 
additionally in fresh samples. The relationship between ZnPP 
and SPb was assessed using multiple-regressions with SF and 
TfR as co-variants. ID prevalence for each indicator was de-
termined using established cut-offs. Correlation between fresh 
and frozen samples was determined using Pearson’s correlation 
coefficient.    Results: Prevalence of infection was 2.6% (CRP>10 
mg/L) and did not affect the results significantly (p>0.05). ID 
prevalence ranged from 4.9% (SF) to 100% (ZnPPfrozen) and 
mean SPb was 5.3 µg/dL (Bootstrapped 95%-CI 5.0-5.5 µg/dL). 
We found no significant relationship between SPb and ZnPP 
(p> 0.05), even after correction for SF and TfR. ZnPP in fresh 
and frozen samples correlated well (r=0.988, p<0.001), but 
showed an intercept of 24 µmol/mol heme, partially explaining 
the high ID rate according to the latter. Prevalences vary as 
they reflect different ID stages and due to the chosen cut-offs.    

Conclusions: ZnPP is a promising indicator for iron status 
due to the simplicity of use in a field setting. However, before 
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its use can be advocated, adequate cut-offs for fresh and frozen 
samples respectively are needed. Also, the lack of effect of mo-
derately elevated SPb on ZnPP needs to confirmation.    

Key words: Zinc protoporphyrin, Iron deficiency, Lead 

PO3306
BLOOD CELL TRANSCRIPTOMICS AS A SOURCE 
OF BIOMARKERS OF ARTICULAR HEALTH
J. Sánchez1, M L Bonet1, J. Keijer2, E M. Van Schothorst2, 
I. Mölller3, C. Chetrit4, D. Martínez-Puig4, A. Palou1

1Laboratory of Molecular Biology, Nutrition and 
Biotechnology (Nutrigenomics), University of the 
Balearic Islands and CIBER Fisiopatología de la Obe-
sidad y Nutrición (CIBEROBN), Palma de Mallorca, 
Spain 
2Human and Animal Physiology, Wageningen Uni-
versity, Wageningen, The Netherlands 
3Instituto Poal de Reumatologia, Barcelona, Spain 
4Bioiberica S.A., Palafolls, Spain

Bakground and objectives: We aimed to explore the feasi-
bility of using total human blood RNA as a source of biomar-
kers of articular health improvement related to glycosamino-
glycan (GAG) intake.   

Methods: Healthy individuals with joint discomfort were 
enrolled in a prospective nutritional randomized, double-
blind, placebo-controlled study. The supplemented group ate 
a yoghurt containing MobileeTM - a preparation containing 
hyaluronic acid (65%) and other GAGs from rooster comb. 
The effect of Mobilee intake was evaluated in terms of functio-
nal and quality-of-life parameters. Whole-genome microarray 
analysis of blood samples from a subset of 20 subjects collected 
pre and post intervention was assessed.    

Results: The daily supplementation with Mobilee signi-
ficantly reduced pain intensity as compared to placebo. 165 
known genes were differentially expressed in blood cells bet-
ween Mobilee and placebo groups post-intervention, but not 
pre-intervention (p<0.05; fold-change>1.2). Some of them are 
related to GAG metabolism and extracellular matrix dynamics. 
In particular, a lower expression of glucurodinase-beta, matrix 
metallopeptidase 23B (MMP23B), xylosyltransferase II and 
heparan sulphate 6-O-sulfotransferase 1 (HS6ST1) was found 
in the Mobilee group. Correlation analysis indicated that the 
higher the expression of MMP23, involved in the breakdown 
of extracellular matrix, the higher the pain intensity, and the 
higher the expression of HS6ST1, responsible for 6-O-sulfation 
of heparan sulfate, the lower the indicators of knee muscular 
strength.    

Conclusions: Genes related to GAG metabolism and extra-
cellular matrix dynamics are differentially expressed in blood 
cells between the supplement and placebo groups post-inter-
vention, and the expression of some of these genes correlated 
with indicators of articular pain and muscular strength. Thus, 
expression levels of specific genes in blood cells could be used 
as biomarkers of therapeutic benefit of preparations that pro-
motes articular health.    

Key words: Biomarker, glycosaminoglycan, articular health. 

PO3304
RESISTANT STARCH PROMOTES INCREASED FAT 
OXIDATION IN HEALTHY ADULTS
E. Giles1, H. Kennon2, I. Brown1, J. Higgins3

1Division of Diabetes, Endocrinology, & Metabolism, 
University  of Colorado, Anschutz Medical Campus 
2Department of Emergency Medicine, University  of 
Colorado, Anschutz Medical Campus 
3Department of Pediatrics, University  of Colorado, 
Anschutz Medical Campus

Background and objectives: Resistant starch (RS) is any 
starch that is not completely digested in upper digestive tract 
and, so, passes to the bowel where it acts as dietary fiber and 
is a good substrate for fermentation. This study was conducted 
to determine the effect of RS consumption on whole body total 
energy expenditure (TEE) and substrate oxidation in healthy 
adults.  

Methods: This was a randomized, single-blind, cross-over 
study. 18 healthy adults spent 24h in a whole room calorimeter 
to measure TEE and substrate oxidation rates in response to 
two different diets which were matched for total energy and 
macronutrient content (15% protein, 30% fat, 55% carbohydra-
te): 1) a digestible starch (DS) diet containing 0% RS, and 2) a 
RS diet containing 5% RS. All subjects were in energy balance 
for 3d prior to calorimetry and during the 24h calorimetry pe-
riod.  

Results: There was no difference in TEE or protein oxida-
tion between the DS and RS diets. However, RS consumption 
caused a 30% increase in fat oxidation (p=0.049) with a con-
comitant 20% decrease in carbohydrate oxidation (p=0.025) 
relative to the DS diet. These data agree with an earlier report 
which showed that RS consumption increases fat oxidation 
relative to DS ingestion in adults. The current data, however, 
show that this is not associated with any change in TEE.  

Conclusions: RS consumption, relative to DS, does not cau-
se any change in TEE so its ingestion is unlikely to promote 
weight loss. However, changes in substrate oxidation that occur 
in response to a RS diet are likely to cause favorable changes 
in body composition over time. Thus, RS may prove useful for 
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successful weight maintenance and could possibly aide obesity 
prevention in conjunction with other lifestyle factors.  

Key words: Resistant starch, fiber, energy expenditure, fat, 
obesity, substrate oxidation. 

PO3300
COMPREHENSIVE LIST OF ENDOGENOUSLY PRO-
DUCED VITAMIN D3 METABOLITES
I. Bendik1, H. Hubert1, C. Kilpert1, L. Weber2, Pr. Weber3, 
C. Carlberg4

1Department Human Nutrition and Health, DSM 
Nutritional Products Ltd, Kaiseraugst, Switzerland 
2Ontochem GmbH, Halle (Saale), Germany 
3Nutrition Science & Advocacy, DSM Nutritional 
Products Ltd, Kaiseraugst, Switzerland 
4Department of Biosciences, University of Eastern 
Finland, Kuopio, Finland

Vitamin D3 is essential for the maintenance of human 
health. It can be obtained either by diet or is synthesized in 
the skin from 7-dehydrocholesterol under the essential con-
trol of UV-B radiation. Vitamin D3 is then metabolized to 
25-hydroxyvitamin D3 (25(OH)D3), the prevalent form of vi-
tamin D in serum, and further to its hormonal active form, 
α,25-dihydroxyvitamin D3 (α,25(OH)2D3). α,25(OH)2D3 
acts as pleiotropic endocrine hormone via the transcription 
factor VDR and is involved in many physiological processes, 
such as the control of metabolism, cellular growth and immune 
functions. Some vitamin D3 metabolites, such as 25(OH)D3 
or 24,25(OH)2D3, have been well described, while on others 
detailed information is largely elusive. Based on the triage 
theory of Ames (PNAS 2006;103:17589-94) additional endo-
genously produced vitamin D3 metabolites may serve similar 
functions in the human body as α,25(OH)2D3 or could be used 
as nutritional biomarkers. In order to obtain a most compre-
hensive overview on vitamin D3 metabolites, we employed 
the ontology-based knowledge management (Ontochem) ap-
proach. The Ontochem Miner (OCMiner) protocol compiled 
all published endogenously produced vitamin D3 derivatives 
formed by the human body. OCMiner uses novel algorithms 
that allow interconnecting chemical and biological ontologies 
in published data. The present approach was limited to vitamin 
D3 metabolites, i.e. vitamin D2, D4, D5, D6 or D7 were exclu-
ded. However, already for vitamin D3 we could identify more 
than 50 vitamin D3 metabolites, which were reported since 
the 1960’s. The finding of this large group of vitamin D3 com-
pounds was surprising and requests future follow-up activities 
to explore their function and roles. The approach, the vitamin 
D3 metabolite ontology and potential applications in terms of 
nutritional biomarkers will be discussed.    

Key words: Cholecalciferol, vitamin D3 metabolites, triage 
theory. 

PO3303
PROFILING OF GLYCEMIC INDEX OF RICE SAM-
PLES USING HIGH RESOLUTION MELTING TECH-
NOLOGY
K. Bhaskaran1, P. Kadamb, A. Amaldoss
1Temasek Polytechnic, Singapore, Singapore

Background and objectives: Currently for regulatory and 
labelling purposes, the Glycemic Index (GI) of foods has to 
be determined by in-vivo testing which is expensive and time 
consuming.   Thus, we looked at exploring novel and highly 
sensitive technology like High Resolution Melting (HRM) 
technology that was developed recently. HRM is used for the 
genetic analysis which can detect mutations, epigenetic diffe-
rences and polymorphisms in double-stranded DNA. In this 
project, HRM is used to detect polymorphisms such as single 
base changes (SNPS) in the 16 different rice samples.     

Methods: In vivo GI testing of 16 different types of local 
rice samples were conducted in an accredited GI testing labo-
ratory. This was followed by genetic analysis using HRM te-
chnology. Genome sequences of rice were sourced from gene 
bank, conserved sequences were located and specific primers 
were designed to distinguish low, medium and high GI of rice 
samples.       Results: The in vivo GI values of the 16 rice samples 
were categorised based on low, high and medium GI classifica-
tion. This was then compared with the HRM profile. There a 
positive correlation between in-vivo GI values and HRM pro-
file of rice.     

Conclusion: The HRM technology is a novel, sensitive, 
cost-effective, high throughput technique, which can be used 
as a screening tool to characterise various rice samples, which 
can be beneficial to farmers, traders and end users.     

Key words: Glycemic Index, High Resolution Melting te-
chnology. 
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PO3305
ESSENTIALITY OF NUTRIENTS: NEW FRONTIERS
P. Jones1, S. Jew2, J M. Antoine3, P. Bourlioux4

1Richardson Centre For Functional Foods and Nu-
traceuticals, University of Manitoba, Canada 
2Danone Institute International, France 
3Groupe Danone, France 
4French Academy of Pharmacy, France

Background and objectives: The objective was to exami-
ne existing definitions of nutrient essentiality and surrounding 
concepts. 

Methods: An environmental scan for scientific literature 
was conducted January 2013 using combinations of the terms 
“criteria”, “definition”, “essential nutrient”, “nutrient essentia-
lity”, and “conditionally essential nutrient”, using the search 
engines PubMed and Google Scholar. Contemporary nutri-
tion textbooks were also consulted and hand searching carried 
out within the reference lists of textbooks and articles. Inqui-
ries were forwarded to international regulatory bodies asking 
whether the terms “nutrient” and/or “essential nutrient” are 
regulated in their respective jurisdictions. 

Results: They were reviewed by a panel of international 
experts. Results: Based on current definitions, a “nutrient” in-
cludes food constituents from six broad categories (minerals, 
water, carbohydrates, lipids, proteins and vitamins). “Non-
nutrients” were defined as food constituents which do not fit 
in the six aforementioned categories, (e.g., phytochemicals, 
pigments and additives). Regulatory bodies including EFSA, 
FSANZ, HC and the US FDA do not currently have regulated 
definitions for the term “essential nutrient”, and generally refer 
to standard definitions found in textbooks. Definitions for the 
terms essential nutrient, non-essential nutrient, and conditio-
nally essential nutrient were thus collated from various docu-
ments and textbook sources. Other terms have been proposed 
to describe food constituents which may not be considered 
essential in the traditional sense yet still provide additional 
health benefits. These include “lifespan essential” in reference 
to polyphenols; “physiological modulators”, originally propo-
sed for antioxidant vitamins, but also applicable to many other 
food constituents; and “desirable”. The importance of the gut 
microbiome was not taken into account in the definition of es-
sentiality nor nutrients.  

Conclusions: In summary, existing categorization of nu-
trients as essential needs to be expanded to reflect advances in 
current science, as well as evolving definitions of the concepts 
of essentiality.    

Acknowledgements: Supported by Danone Institute Inter-
national.    

Key words: Nutrient essentiality, guidelines, recommenda-
tions, food.

PO3307
BIOMARKERS OF DAIRY FOOD INTAKE IN 
ERYTHROCYTES
A. Berriozabalgoitia1, M. Virto, J C. Ruiz de Gordoa1, G. 
Amores1, M. de Renobales1, L J R. Barrón2

1Lactiker Research group; Biochemistry and Mo-
lecular Biology, University of the Basque Country/
EHU, Vitoria-Gasteiz, Spain 
2Food Technology, Faculty of Pharmacy, University 
of the Basque Country/EHU, Vitoria-Gasteiz, Spain

Most nutritional and epidemiological investigations study 
the relationship between the intake of dairy products and the 
development of cardiovascular disease using dietary surveys to 
determinate food intake. Coefficients of variation tend to be 
high, probably due to the high degree of subjectivity of dietary 
surveys, among other possibilities. In the literature, few studies 
show that some odd chain fatty acids (FA) (C15:0 and C17:0) 
and some trans isomers of C16:1 and C18:1 FA can be used as 
biomarkers of dairy fat intake, because they are present almost 
exclusively in ruminant foods.

A crossover intervention study was carried out (n=10) in 
two different groups, for 36 days. Half of the participants fo-
llowed a daily diet of over 400g of whole fat dairy products 
during the first 18 days, while the other half had no dairy pro-
ducts. On day 18 both groups change diets. Blood samples were 
collected at the start, the change of diet and the end of the study.

FAs from erythrocytes were methylated by adding sequen-
tially sodium methoxide and boron trifluoride. FAMEs were 
extracted with hexane and separated by GC/FID, on a 100 m 
CpSil88 column. Peak identification was done by retention 
time and quantification by the internal standard method. 

Of the 46 FA quantified, only 8 are presents in dairy foods. 
The erythrocyte concentrations of C17:0, vaccenic and rume-
nic acids highly correlated with dairy food intake (r=0,7332; 
r=0,7689; r=0,7804; P<0,05; respectively). These FA could be 
used as biomarkers of dairy food intake. 

Key words: Biomarkers, dairy fat, fatty acid, erythrocytes.
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PO444
A SYSTEMATIC REVIEW AND IMPLEMENTATION 
EVALUATION OF FEEDING PROGRAMMES FOR 
INFANTS AND YOUNG CHILDREN: FINDINGS AND 
IMPLICATIONS
E. Kristjansson1, D. Francis2, S. Liberato3, M. Benkhalti-
Jandu4, V. Welch5, M. Batal6, P. Greenhalgh7, T. Rader8, 
E. Noonan9, B. Shea10, L. Janzen11, G. Wells12, M. Petti-
crew13 
1School of Psychology, Faculty of Social Sciences, 
University of Ottawa, Ottawa, Canada  
2Epidemiology Research Unit, University of West 
Indies, Mona Kingston 7, Jamaica 
3Nutrition Research Team, Menzies School of Health 
Research, Charles Darwin University, Darwin, Aus-
tralia 
4University of Ottawa, Otawa, Canada 
5Bruyere Research Institute, University of Ottawa, 
Ottawa, Canada 
6Nutrition Program/Faculty of Health Sciences, Uni-
versity of Ottawa, Ottawa, Canada 
7Centre for Primary Care and Public Health, Barts 
and the London School of Medicine and Dentistry, 
London, UK 
8Cochrane Musculoskeletal Group, Ottawa, Canada 
9Norwegian Knowledge Centre for the Health Servi-
ces, Oslo, Norway 
10CIET, Institute of Population Health, University of 
Ottawa, Ottawa, Canada 
11Department of Psychology & Division of Haema-
tology/Oncology, The Hospital for Sick Children, 
Toronto, Canada 
12Department of Epidemiology and Community 
Medicine, University of Ottawa, Ottawa, Canada 
13Department of Social & Environmental Health 
Research, Faculty of Public Health & Policy, London 
School of Hygiene and Tropical Medicine, London, 
UK

Background and objectives: Under-nutrition contributes 
to five million deaths of children under five each year. Throug-
hout the life cycle, under nutrition contributes to increased risk 
of infection, lowered cognitive performance, chronic disease in 
adulthood, and mortality. In order to intervene effectively, we 
need to understand what works, what doesn’t, and why. The 
aims of the present study were: 1to assess the effectiveness of 
feeding programs for children aged three months to five years. 
2 To undertake an implementation evaluation. 

Methods: We included RCTs, CCTs and CBAs. Programs 
provided energy and nutrients through: hot or cold meals, 
snacks, take-home or home-delivered rations. Recipients had 
to be aged three months to five years, from all countries. We 
used standard systematic review methods and evaluated imple-
mentation, including nutritional quality of the food. 

Results: Searches identified 29387 papers: 290 were retrie-
ved and 28 studies met inclusion criteria; 26 were from LMIC. 
Energy provided in 15 studies ranged from 20% to 157% of 
the recommended daily allowance (RDA) and protein ran-
ged from 18% to 425% of the RDI. Our meta-analyses showed 
small (.26 cm) significant effects on height gain in RCTs, but 
no other effects on growth. A few studies showed effects on 
cognitive ability (SMD = 3.06, 95% CI = 2.6 to 3.6) and psycho-
motor development (SMD = 1.4, 95% CI .56 to 2.2) in RCTs. 
We will present results of subgroup analyses by age, initial nu-
tritional status, nutritional adequacy, and delivery mode. Our 
implementation review identified potential reasons for the in-
effectiveness of some programs, including: inadequate energy, 
redistribution of food within the family, lack of supervision, 
pipeline breaks, caregiver stress and child disease. 

Conclusion: This review provides evidence that feeding 
programs for young children can work, but that many do not. 
Our review suggests several ways that program design can be 
improved. 

Key words: Feeding programs, implementation, systematic 
review
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PO587
SUPPLEMENTRY FOOD FOR LACTATING MOTHE-
RES
M. Mostafa1, L. Tawfik2, M. El -Sayed2, E. Hassan2 

1Department of Food Science and Technology, Fa-
culty of Agriculture University of Minufiya, Shebin 
El-Kom, Egypt 
2Department of Nutrition and Food science, Faculty 
of Home Economics, University of Minufiya, Shebin 
El-Kom, Egypt

Background and objectives: Previous survey revealed de-
ficits and nutritional deficiencies among the Egyptian vulne-
rable groups. Protein energy malnutrition had seen most fre-
quently in infant and young children especially in rural areas 
and among families of low income. Accordingly, this study ai-
med to prepare high protein supplementary food for lactating 
mothers to protect them against malnutrition and its associa-
ted diseases.

Methods: Two formulas were prepared based on indige-
nous commodities through twin extruder technique capable 
of meeting nutritional requirements at minimal cost. These 
formulas consisted of extruder mixture of wheat semolina, soy 
protein, yeast, fenugreek, skimmed and full cream milk pow-
ders, sugar, lecithin, 13 vitamins and 10 minerals were fed to 
120 lactating mothers daily (24 grams) for 3 months in Abo 
El- Rich Hospital, Cairo. Socioeconomic data including health 
status, food habits, food consumption patterns, food intake and 
anthropometric measurements were collected before and after 
study. Also, laboratory investigations on blood serum for he-
matocrit, calcium, albumin and hemoglobin before and after 
feeding were carried out. All data were statistically analyzed 
and significance was tested using Chi-Square test. 

Results: The supplementation process was effective to in-
crease percent satisfaction of RDA requirements. The incre-
ment percentages were 54% to 55%, 120% to 128%, 29.6% to 
44.6%, 23.7% to 27.6% and 228% to 240% for calories, protein, 
calcium, phosphorus and iron respectively. As for vitamins the 
increment percentages were 185.5% to 685%, 118% to 131% 
and 63% to 73.6% for vitamin A, vitamin C and niacin res-
pectively. All the anthropometric measurements increased due 
to the effect of supplementary food when compared to (Jelli-
fe1966). 

Conclusion: The continues supplementary food including 
protein, vitamins and minerals has an improving effect on 
health status of lactating mothers in general and their children 
in particular. 

Key words: Intervention, lactating, formula

PO588
DIETARY PRACTICES OF PREGNANCY WOMEN 
AND ITS EFFECT ON THEIR PREGNANCY OUTCO-
ME-TAMALE (NORTHERN REGION)
Y. Agyemang1

1Personal Service, Kumasi, Ghana 

Background and objectives: This study was conducted in 
the Tamale metropolis in the Northern Region. Three main 
hospitals in the metropolis were selected on the basis of selec-
tion criteria. The aim of the study was to identify the dietary 
practices of pregnant women and the effect on the pregnancy 
outcomes in the study area. The study population was defined 
as mothers who had delivered and were within their first four 
weeks. One hundred and thirty-one mothers were interviewed 
in all.The objectives of the study included the dietary practices 
of the women during pregnancy, factors that could influence 
pregnant women to pick up certain dietary practices, level of 
education, knowledge about nutritional requirements during 
pregnancy and the frequency of their food consumption. 

Methods: The methodology used in the study included 
semi-structured questionnaires, secondary data as well as ob-
servation. 

Results: Educational levels of the respondents were quite 
sufficient as 40.5% of the women had never received any form 
of education and 59.5% of them were educated either non-for-
mally or formally. The level of knowledge of the women on the 
nutritional requirements during pregnancy was high as 77.9% 
of the respondents were taught at the ANC what to eat and 
what not to eat during pregnancy. From the study, it was reali-
zed that the respondents’ main source of energy was from their 
staple food (TZ) and other sources from yam, banku and fufu. 
They gained minerals and vitamins from their soups and stews 
which were prepared from vegetables (green leafy vegetables, 
tomatoes, garden eggs and others). 

Conclusions: It is therefore recommended in the study that 
pregnant women should be encouraged to increase their intake 
of foods especially protein, minerals and vitamin rich foods to 
promote healthy growth of both mother and child.
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PO589
AN INVESTIGATION INTO CHILD FEEDING PRAC-
TICES OF YOUNG MOTHERS FROM TSHILATA VI-
LLAGE, VUWANI, LIMPOPO PROVINCE, SOUTH 
AFRICA
L. Maliwichi1, A. Nesengani1 

1Department of Consumer Science, University of 
Venda, Thohoyandou, Limpopo Province, South 
Africa

 Background and objectives: The aim of this study was to 
explore infant practices of young mothers residing in Tshilata 
village. 

Methods: Snowballing method was used to select 20 young 
mothers (with children aged six months to three years) that 
were willing to take part in the study. Data were collected du-
ring face to face interviews using a structured questionnaire. 
Qualitative information was obtained from open ended ques-
tions that used probes to get more information from the res-
pondents’ responses. Quantitative data from structured ques-
tionnaires were analyzed using descriptive statistics to generate 
frequencies. Content of qualitative data were analyzed to gene-
rate themes that formed units of analysis. 

Results: The findings revealed that 60% of young mothers 
were taught about child feeding by the nurse before their chil-
dren were born and 65% were taught by relatives after their 
children were born. While 65% of young mothers were encou-
raged to eat fruits only 35% were encouraged to eat vegetables. 
Introduction of solid food was early in a large proportion (65%) 
of the mothers. A 24 hour food recall showed that only a few 
children were given foods from different food groups and the 
feeding frequency was low. About 55% of the mothers wanted 
the government to help them to access employment. 

Conclusions: There seem to be limited nutrition interven-
tion programmes in the form of nutrition education at clinics 
targeting young mothers and pregnant women. As a result 
many mothers are not breastfeeding exclusively for the recom-
mended six months; introduced solids early; were not feeding 
children a variety of foods from the different food groups. In-
tervention programmes need to improve mothers’ access to 
nutrition information. Nutrition Intervention Programs need 
to be broader and must assist mothers’ access basic resources 
and skills for employment and self employment. 

Key Words: child feeding, breastfeeding, weaning practices

PO590
EVALUATION OF OXIDATIVE STRESS AND OXI-
DANT DEFENCE IN PREECLAMSIA.
E. Zare1 
1Private, Tehran, Iran

 Background and objectives: To evaluate the parameters of 
oxidative stress and anti oxidant defense in preeclampsia. 

Methods: Study was carried out on pregnant and non preg-
nant women attending in the Obstetrics ward of imam hospital, 
tehran. Each serum sample was evaluated for malondialdehyde 
(MDA), a product of lipid peroxidation process as a marker for 
oxidative stress and reduced glutathione, superoxide dismuta-
se, and catalase for antioxidant enzyme activity and a compari-
son drawn and analyzed using t-test and (2) test. 

Results: The levels of MDA (a lipid peroxidation product) 
increased significantly in pregnancy compared to non-preg-
nant females and further significantly increased in preeclamp-
sia compared to normal pregnant females. The other factors 
were found to be increased in preeclamptic females as compa-
red to normal pregnant females. 

Conclusions: Preeclampsia is found to be a condition with 
markedly increased oxidative stress as is evidenced by highly 
significantly increased levels of MDA, a marker of lipid peroxi-
dation. Levels of antioxidant enzymes, viz. reduced glutathio-
ne, superoxide dismutase, catalase and vitamin E have been 
found to be increased in preeclampsia as compared to normal 
pregnant females. This may be a compensatory mechanism for 
handling the increased oxidative stress. 

Key words: preeclampsia, oxidative stress, pregnancy 

 PO591
MATERNAL VITAMIN DEFICIENCY INCREASE THE 
RISK OF PREECLAMPSIA
M. Homayon1 
1Private, Tehran, Iran

Background and objectives: Vitamin D has direct influen-
ce on molecular pathways proposed to be important in the 
pathogenesis of preeclampsia .We aimed to assess the effect of 
maternal 25-hydroxyvitamin D [25(OH)D] concentration on 
the risk of preeclampsia and to assess the vitamin D status of 
newborns of preeclamptic mothers. 

Methods: nested case-control study was conducted. Pa-
tients included nulli parous pregnant women with singleton 
pregnancies who developed preeclampsia (n=100) or did not 
develop pre eclampsia (n=300). Women’s banked sera were 
newly measured for 25(OH)D. The main outcome measure was 
preeclampsia. 
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Results: Adjusted serum 25(OH)D concentrations in early 
pregnancy were lower in women who subsequently develo-
ped preeclampsia compared with controls. Newborns of pree-
clamptic mothers were twice as likely as control newborns. 

Conclusions: Vitamin D supplementation in early preg-
nancy should be explored for preventing preeclampsia and 
promoting neonatal well-being. 

Key words: vitamin D, pregnancy, preeclampsia
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THE EFFECT OF ATTITUDES TO NUTRITION AND 
HEALTH ON CONSUMPTION OF FAT, FIBRE AND 
FOOD INTAKE VARIETY IN POLISH GIRLS
L. Wadolowska1, J. Czarnocinska2, J. Kowalkowska1, E. 
Babicz-Zielinska3, M. Jezewska-Zychowicz4, K. Sobas1, 
W. Kozirok3 
1Department of Human Nutrition, University of 
Warmia and Mazury, Olsztyn, Poland 
2Department of Human Nutrition and Hygiene, Poz-
nan University of Life Sciences, Poznan, Poland 
3Department of Trade and Services, Eating Beha-
viour Research Group, Gdynia Maritime University, 
Gdynia, Poland 
4Department of Organization and Consumption 
Economics, Warsaw University of Life Sciences, 
Warsaw, Poland

Background and objectives: No relationship has been 
identified between pro-healthy or non-healthy nutrition beha-
viour and attitudes towards nutrition and health in Polish girls. 
The aim of the study was to analyze attitudes towards nutrition 
and health on selected characteristics of food intake in girls. 

Methods: The research involved 232 girls aged 13-21 years. 
Using three food frequency questionnaires fibre intake, fat 
intake and food intake variety were determined. Attitudes 
towards nutrition and health were assessed using the Health 
Concern Scale (HCS) and the Health Taste Attitude Scale 
(HTAS). 

Results: The mean index of food intake variety was 28.4 
foods/week (range:0-60), mean fibre intake was 16.1 points 
(range:0-36), while mean fat intake was 18.4 points (ran-
ge:0-52). In HCS neutral attitudes (30-50 points) were found in 
72% girls, negative attitudes (10-19 points) in 19% girls, while 
positive attitudes (51-70 points) in 10% girls. In HTAS neutral 
attitudes (114-190 points) were found in 93% girls, positive at-
titudes (191-266 points) in 6% girls. None of girls presented a 
negative attitude (38-113 points). Girls from the upper-positi-
ve tercile of attitudes in subscales HTAS-1: interest-in-health 
had the odds ratio for adequate fat intake (<22 points) of 3.01 

(95%CI 1.29; 7.03) in comparison to girls from the central-
neutral tercile (OR=1.00). Girls from the lower-negative tercile 
of attitudes in subscale HTAS-2: light-food had the odds ratio 
of adequate fat intake (<22 points) of 2.19 (95%CI 1.03; 4.66) in 
comparison to girls from the central-neutral tercile (OR=1.00). 
The relationship between fibre intake or food intake variety 
and attitudes of girls in HCS, HTAS and its subscales was non-
significant. 

Conclusions: Positive attitudes of girls towards health and 
negative attitudes towards light food promoted better food 
choice and lower fat intake, but no significant effect on fibre 
intake or food variety intake was observed. 

Key words: attitude, food intake, girls, health 
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THE EFFECT OF AGE ON FOOD INTAKE VARIETY 
IN REPRESENTATIVE SAMPLE OF POLISH GIRLS 
AGED 13-21 YEARS
L. Wadolowska1, J. Kowalkowska1, J. Czarnocinska2, E. 
Babicz-Zielinska3, M. Jezewska-Zychowicz4 

1Department of Human Nutrition, University of 
Warmia and Mazury, Olsztyn, Poland 
2Department of Human Nutrition and Hygiene, Poz-
nan University of Life Sciences, Poznan, Poland 
3Department of Trade and Services, Eating Beha-
viour Research Group, Gdynia Maritime University, 
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Economics, Warsaw University of Life Sciences, 
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Background and objectives: Attitudes to the daily diet 
change with age under the influence of environmental stimuli 
and individual personal development. Knowledge on changes 
in the diet of Polish girls in the period of adolescence and ma-
turity is limited. The aim of this study was to analyse the effect 
of age on variation in food consumption in girls.

Methods:Analyses were conducted on 1107 girls from the 
representative sample of Polish girls aged 13-21 years. A total 
of 2104 individuals were randomly selected from the PESEL 
data base. Interviews were conducted with 52.6% respondents 
from the initial sample. The food intake frequency method was 
used to assess food intake variety, which was expressed in the 
number of foods consumed within a week (range: 0-60foods/
week). The validated Food Intake Variety Questionnaire (FI-
VeQ) was used.
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Results:The mean food intake variety index in the total 
sample was 31.1 foods/week, for girls aged 13-15 years 31.3 
foods/week, for girls aged 16-18 years 31.0 foods/week, while 
for girls aged 19-21 years 30.9foods/week (p>0.1). An unac-
ceptable food intake variety (below 34foods/week, i.e. below 66 
percentile) was found in 68%, 70% and 71% girls aged 13-15, 
16-18 and 19-21 years, respectively(p>0.1). A very good va-
riety of food consumption (40-60foods/week) was observed 
in 10%, 9% and 10% girls, aged 13-15, 16-18 and 19-21 years, 
respectively(p>0.1).

Conclusions:In Polish girls aged 13-21 years in terms of 
their food intake a relatively limited variety was observed, 
which did not depend on age. Stability of nutrition-related be-
haviour was shown for food variety and its earlier development 
in the pre-adolescent period and prior to maturity. Results in-
dicate the need to provide an early influence on nutrition-rela-
ted behaviour of girls starting as early as the childhood period.

Key words: age, food intake variety, girls
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MARKERS OF COGNITIVE FUNCTION: CRITERIA 
FOR VALIDATION AND CONSIDERATIONS FOR IN-
VESTIGATING THE EFFECTS OF FOODS AND NU-
TRIENTS IN AGEING
C A. de Jager1, L. Dye2, E A. de Bruin3, L. Butler4, J. Flet-
cher5, D J. Lamport4, M E. Latulippe6, J P E. Spencer4, K. 
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1School of Public Health and Family Medicine, Uni-
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ces, University of Reading, Reading, UK 
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Melbourne, Australia

Background and objectives: Increasing interest in the 
effects of particular foods and/or nutrients on cognitive 
function stems from the desire to understand how cognitive 

performance may be influenced by nutrition over the life cour-
se, from neurodevelopment to cognitive decline. A first step in 
determining if and how foods/nutrients may exert a significant 
influence on cognition is to have a battery of tests that can be 
used in experimental trials as valid surrogates or (bio)markers 
of the neural processes of cognitive performance. Tests chosen 
to measure cognitive function should meet multiple study-spe-
cific requirements and have the support of a consensus within 
the scientific community that allows them to be used as eviden-
ce for consideration of nutritional benefit claims by regulatory 
expert panels. 

Methods: The International Life Sciences Institute, Euro-
pean Branch assembled an Expert Group to evaluate tests spe-
cific to various cognitive domains and key features of each as 
applicable to nutrition intervention studies, particularly in the 
elderly where cognitive abilities may decline. 

Results: Markers in the following cognitive domains were 
reviewed: Memory (verbal, visual, spatial, and spatial working 
memory), attention (selective and sustained), information 
processing speed, executive function, and global or general 
cognitive function. Evaluation features of cognitive domains 
reviewed included: •Underlying brain correlates •Validity •Re-
liability and correlates between tests •Sensitivity to nutritional 
interventions •Appropriate target populations. 

Conclusions: This review provides guidance for nutritio-
nists, neuropsychologists, psychiatrists, and neurologists inter-
ested in assessing mental health in terms of cognitive perfor-
mance and for scientists wishing to test the effects of food or 
food components on cognition. 

Key words: cognition, memory, attention, executive 
function, nutrition, validation
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COLOSTRUM AND MATURE MILK COMPOSITION 
OF LACTATING WOMEN IN UMUAHIA, URBAN NI-
GERIA
P. Ukegbu1, A. Uwaegbute1, I. Ijeh1 

1Dept of Human Nutrition and Dietetics, Michael 
Okpara University of Agriculture, Umudike, Abia 
State, Nigeria

Background and objectives: This cross sectional study eva-
luated breast milk composition of colostrum and mature milk 
of mothers in Umuahia. 

Methods: The study was conducted among 27 lactating 
women volunteers aged 26-35 years who participated in a 
longitudinal study aimed at determining the ‘effect of mater-
nal nutrition and body composition on lactation performan-
ce’. Colostrum and mature breast milk samples were collected 
at 2 days and 6-8 weeks postpartum, respectively. Samples 
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were analysed for macro and micronutrients using standard 
methods. Data was analysed using means (SD) and t-test. 

Results: The mean values for energy, protein, fat and lac-
tose in colostrum were 64±0.04 kcal, 1.4±0.01 g, 2.58±0.07 
g, and 5.50±0.11 g, respectively, while the levels in the same 
macronutrients in mature milk were 0.69±0.01 kcal, 1.09±0.26 
g, 3.32±0.06 g and 6.75±0.05 g, respectively. The mineral 
composition of colostrum were calcium (141.45±1.08 mg/L), 
iron (0.63±0.04 mg/L), zinc (5.5±0.16 mg/L) and magnesium 
(41.16±2.00 mg/L). The levels in the same micronutrients in 
mature milk were 231.44mg/l, 0.54±0.03 mg/l, 5.95±0.22 mg/l 
and 62.41±7.77 mg/L, respectively. There were differences in 
colostrum and mature milk concentration of protein and iron 
(p<0.05). All the nutrients in the breast milk samples were ade-
quate except calcium when compared to standards. 

Conclusions: The levels of nutrients obtained in this study 
are consistent with past studies in developing countries. 

Key words: mature milk, colostrum, composition, lactation

PO596
ASSESS OF A SCHOLAR MENUS VALIDATION 
PROGRAMME IN THE HEALTH DEPARTMENT OF 
ELDA (ALICANTE)
G. Arroyo Fernandez1, A. Jimenez Lopez1, J. Paya Moli-
na1, A. Cremades Bernabeu1, A. Subiela Escriva1, P. Ve-
lez Lasso1, J. Molina Navarro1 
1Public Health Center of Elda, Alicante, Spain

Background and objectives: A Childhood Obesity Preven-
tion program has been developed in our department. Scholar 
menu validation and posterior reemission of results to each 
center, along with a series of recommendations for improving 
it, are some of the activities involving the program. The impact 
of this program within the six year it has been operating has 
been analyzed in this paper. 

Methods: 6 years longitudinal research of menus served 
in the department. The software DIETSOURCE 1.2 has been 
used to analyze the nutritional composition of menus served 
in all educational centers with school dining room in the de-
partment between years 2007 and 2012. A total of 58 centers 
where analyzed. Statistical software Epi Info 6.04 was used for 
statistical treatment and analysis of all data. 

Results: In 2007 proteins were 21.02% (SD = 2.10) of ma-
cronutrients, lipids were 41.11% (SD= 6.81) and carbohydrates 
were 38.35% (SD = 6.95). Scholar menus are this year closer to 
OMS recommendations, being now within recommended per-
centages for both for lipids with 30.37% (SD = 6.01) of total and 
carbohydrates with 52.63% (SD = 6.34), that were high and low 
respectively; and for proteins that are within the normal values 
(16.99% , SD = 1.72). A lineal regression analysis has been de-

veloped being the lipids and carbohydrates tendency lines the 
most notables with an R2 of 0.84 and 0.97 respectively. The less 
notable case is proteins (0.83) with a sharp decrease in second 
year and keeping stable afterwards. 

Conclusions: The scholar menus assessing and reemitting 
back results to schools strategy has been found to be effective. 
This strategy provides a series of individual as well as general 
recommendations. 

Key words: School, menu, nutritional , obesity, preven

PO597
ASSESSING THE PATTERN OF MEALS IN SCHOOL-
GIRLS WITH EATING DISORDERS IN COMPARISON 
WITH HEALTHY GROUP, 2010
R. Roustaee1, M. Hajifaraji1, A. Houshiar Rad1, T. Zowghi1 
 1National Nutrition And Food Technology Research 
Institute, Faculty of Nutrition Sciences And Food 
Technology, Shahid Beheshti University of Medical 
Sciences, Iran

Background and objectives: Nutrition status is strongly 
affected by Eating Disorders. Present study was carried out to 
determine the snacks and meals’ pattern in secondary school 
girls with eating disorder compared to healthy group. 

Methods: In this descriptive cross-sectional study, 2734 
high school students were selected with a stratified random 
sampling from 5 distinct of Tehran regarding to pupils popula-
tion in each distinct. Two-stage approach was used to diagnose 
eating disorders. At the first phase, screening was done using 
validated Farsi translation of EAT-26 questionnaire. In the 2nd 
Phase, subjects were evaluated by Eating Disorder Diagnos-
tic Inventory questionnaire and a supplementary clinical in-
terview. Then, 255 diagnosed ED and 285 healthy individual, 
completed meals pattern questionnaire. Data were analyzed by 
χ2 and Fisher tests using Spss.ver17. 

Results: The most frequent pattern of meal consumption 
during the day (32%) was 2 meals in case group and 3 meals 
plus a snack in control group. The most skipped meal in both 
groups was breakfast, 40.7& and 38.2% in case and healthy 
groups, respectively. The most common breakfast in both 
groups was bread and cheese with tea or milk. 75% of ED sub-
jects and 86.7% of healthy group reported the permanent con-
sumption of lunch (p<0.05). Lunch was combination of cereal, 
meat and vegetables in case group (21.8%) and cereal, meat 
and dairy products in control groups (21%). Skipping diner 
was significantly higher (p<0.001) in ED subjects than healthy 
ones, 14% and 1.2% respectively. Dinner was commonly the 
combination of cereals, meat and vegetables in both groups. 
The majority of subjects were consuming 1 snack per day. 
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Conclusion: Reduction and elimination of meals can consi-
derably affect adolescents’ dietary intake which respect to their 
nutritional vulnerability, is considered as an important point. 

Key words: adolescent, eating disorder, meal pattern

PO599
THE RELATIONSHIP BETWEEN EATING HABITS 
AND STRESS RESPONSE IN YOUNG STUDENTS
M. Kurotani1, M. Nakade2 
1Department of Home Economics, Aichi Gakusen 
University, Okazaki, Aichi, Japan 
2Department of Health and Nutrition, Tokaigakuen 
University, Nagoya, Aichi, Japan

Background and objectives: Recent changes in social envi-
ronment have led to changes in eating habits in young students, 
and problematic eating habits such as eating alone and skip-
ping meals are becoming a concern. The purpose of this study 
was to clarify actual circumstances regarding lifestyle habits, 
eating behavior, and stress response in young students and to 
examine the relationship between their stress response and fac-
tors such as lifestyle habits and eating behavior. 

Methods: In March 2009, self-administered questionnai-
res were given to dependants of employees in Company A that 
ranged from fourth grade elementary school students to high 
school seniors. Excluding those that were incomplete, analysis 
was conducted on responses from 116 students. Questionnai-
res consisted of (1) questions on subjects for personal attri-
butes, (2) questions relating to stress response (psychological 
stress response and physical stress response), and (3) questions 
relating to lifestyle habits (such as eating habits and lifestyle 
satisfaction). 

Results: Comparing students who ate instant food once 
a week or more with those who did not showed students 
who ate instant food to have stronger physical stress respon-
se (p<0.001), worse temper and anger (p<0.001), increased 
lethargy (p<0.001), and more feelings of depression and anxie-
ty (p<0.01). Comparing students who ate fast food once a week 
or more with those who did not showed students who ate fast 
food to have more feelings of lethargy (pp<0.01) and of depres-
sion and anxiety (p<0.01). 

Conclusions: Among lifestyle habits, previous studies have 
already confirmed a link between skipping breakfast and stress 
response. The present study confirmed that consumption of 
instant food and fast food is also associated with stress respon-
se. These results suggest that dietary education from early on 
can help students develop stress-coping techniques. 

Key words: eating habits, sleeping habits, stress response, 
dietary education, health support

PO600
FOOD SOURCES OF VITAMIN D AND ITS DEFI-
CIENCY IN LATVIAN MALES
A. Shitova1,2, Z. Zarinsh3 

1Sanatorium “Jantarnij Bereg”, Riga, Latvia 
2Riga Stradins University, Riga, Latvia 
3Faculty of Rehabilitation Sports, Riga Stradins Uni-
versity, Nutrition and Education, Riga, Latvia

Background and objectives: Over 50% of population is 
found to suffer from vitamin D deficiency. Vitamin D deficien-
cy in Europe, Northern Europe, Asia and Africa, especially in 
elderly people was revealed by many epidemiological resear-
ches. 

Methods: There were included 134 males aged 45-80. None 
of the research participants have taken any vitamin D supple-
ments or supplements containing vitamin D. Serum vitamin D 
level was detected in all the participants ((25 hydroxyl vitamin 
D: 25(OH)D) and the amount of the consumed vitamin D was 
determined. The participants height and weight were measured 
to calculate BMI. The survey was conducted to acquire infor-
mation about the amount of vitamin D consumed with food. 

Results: Insufficient Vitamin D intake was detected in 
78,4%, vitamin D deficiency with consequent low vitamin D 
serum level in 94,1 %. Mean data: vitamin D in food 6,9 μg, 
25(OH)D - 16,9 ng/mL, BMI 28,1 kg/m, age 59,4 years. The 
amount of vitamin D in food statistically reliably directly co-
rrelate with serum vitamin D level (r=0.961; p=0.01), and there 
is an inverse correlation with age (r=0.226; p=0.009). D vitamin 
serum level correlate inversely with age (r=0.184; p=0.033). No 
statistical reliable correlation was found between serum 25 
(OH) D levels and BMI. Major food sources of Vitamin D are 
fat-rich sea fish, eggs, dairy product.

Conclusions: Insufficient intake of vitamin D with food 
and low serum level is marked in males of advancing age. Vi-
tamin D levels directly correlate with vitamin D intake. Not 
found statistically significant correlation between vitamin D le-
vels, vitamin D diet and BMI, but indirectly correlates with age. 

Key words: body mass index, vitamin D, fat-rich sea fish 
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PO601
THE ENERGY REQUIREMENT OF SENEGALESE EX-
CLUSIVELY BREASTFED INFANTS IS COVERED BY 
HUMAN MILK UNTIL 6 MONTHS OF AGE
S. Wade1, A. Agne-Djigo1, K M. Kwadjodé1, N. Idhou-
Dossou1, A. Diouf1, A T. Guiro1 

1Université Cheikh Anta Diop de Dakar, Senegal

 Background and objectives: Exclusive breastfeeding until 
6 months of age is advised as the best practice to feed infants. 
The aim of this study was to measure the infants’ energy intakes 
from human milk in 6-months-old Senegalese lactating infants 
in order to assess the adequacy of WHO recommendations. 

Methods: A comprehensive study was undertaken in 59 
mother-infant pairs. Breast milk intake was measured by the 
dose-to-the mother deuterium oxide turnover method, and 
energy content of milk was estimated on the basis of creamato-
crit in full milk samples. Infants’ energy intakes were calculated 
using daily breast milk intake and the fat content of milk. 

Results: Of the 59 mother-infant pairs enrolled, 15 infants 
were exclusively breastfed (Ex) while 44 were partially breastfed 
(Part). Infants’ breast milk intakes were significantly higher in 
the Ex group (992±135 g/d, n = 15) compared to the Part group 
(828±222 g/d, n = 44, p = 0.009). Breast milk energy content as 
well as infant growth was comparable in both groups. Howe-
ver, infants’ energy intake from human milk was significantly 
higher in the Ex group than in the Part group (364 ± 50 vs. 
289 ± 66 kJ/kg/d, p= 0.000). Human milk alone covered WHO 
recommendations in the Ex group, but not in the Part group. 

Conclusions: At 6 months of age, growth of the Senegalese 
infants was not affect by their feeding pattern, yet energy in-
take from breast milk was low in partially breastfed infants. In 
contrast, exclusively breastfed infants receive adequate energy 
from human milk which is the most complete food for infants. 
Advocacy of exclusive breastfeeding until 6 months should 
continue to be strengthened in Senegal. 

Key words: exclusive breastfeeding, partial breastfeeding, 
infant energy intake, Senegal.

PO602
RELATIONSHIP BETWEEN UNSATURATED FATTY 
ACID (DHA) WITH THE GROWTH AND DEVELO-
PMENT OF SEVERE MALNOURISHED CHILDREN 
UNDER TWO YEARS
A. Lamid1 
1National Institute For Health Reseach And Develo-
pment, Indonesian Ministry Oh Health, Indonesia

Background and objectives: Malnutrition remains a public 
health problem in Indonesia. Children under two years with 
severe malnutrition will experience obstacles in growth and 
development. Adding DocosaHexaEnoic Acid (DHA) as unsa-
turated fatty acid into food supplement for severe malnouris-
hed children has been done to increase the intake of fatty acids 
such as DHA and its growth and development. 

Methods: The research site was at Nutrition Clinic in Bo-
gor. The research sample was severe malnourished children 
aged 6-24 months with inclusion criteria was a parent willing 
to participate and exclusion criteria; children do not have se-
vere complications or fatal acute infection and children do not 
have congenital abnormalities. Then, samples were grouped 
into 2 treatment groups that received regular packets (control) 
and got the regular package plus DHA (DHA). The duration 
of intervension lasted for 3-months. Data collected: weight, 
height (growth), clinical examination, and dietary intake of 
DHA and the child development (Motoric and Psychomotor 
Development). Data were analyzed using t test. 

Results: Results showed improved growth and development 
of DHA group but the improvement was found no significant 
differences compared to the control group (p> 0.05). Intake of 
DHA is higher in DHA group than in the control group but 
there was no significant relationship between DHA intake with 
child development (p> 0.05). 

Conclusions: Adding DHA into food supplement for chil-
dren should considered the adequacy of calorie and protein 
intake of the children 

Key words: unsaturated fatty acid, docosaHexaEnoic Acid, 
severe malnutrition, growth and development.
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PO603
COST AND EFFECTIVENESS OF TRAINING AND 
SUPERVISION OF FRONTLINE WORKERS ON 
EARLY BREASTFEEDING PRACTICES IN BANGLA-
DESH
S. Talukder1, T. Greiner2, K. Dewey3, R. Haider4, D. Farha-
na1, S. Chowdhury1

1Nutrition, Eminence, Dhaka, Bangladesh  
2Nutrition, Hanyang University, Seoul, Korea  
3Nutrition, University of California Davis, California, 
USA 
4Nutrition, THAN, Dhaka, Bangladesh 

Background and objectives: The objective of this ope-
rational research was to test whether community volunteers 
training could be an effective way of improving behaviors and 
whether it was cost effective to add supervision to the training 
a in relatively isolated, low-income rural area of Bangladesh. 

Methods: The study was randomized by union and a total 
of 124 villages from 9 unions of three upazilas were included 
under project. Front line workers from the two intervention 
areas received a 5-day training course. A baseline survey and at 
end of this project after six months an endline evaluation was 
carried out both intervention and control areas with a repre-
sentative samples using a similar questionnaire. 

Results: The proportion initiating breastfeeding within one 
hour increased greatly in both intervention groups, but only 
marginally in the control area. The practice of offering prelac-
teal feeds declined in all three areas but training decreased it 
more and supervision more still. Exclusive breastfeeding (chil-
dren <3 months of age) was also increased, though similarly 
in the Intervention 1 and 2 areas while little change occurred 
in the control area. Adding the cost of employing a supervisor 
more than doubled the cost of the intervention and also increa-
sed impact but not cost effective. 

Conclusions: While further research is needed on a larger 
scale, this study already provides evidence adequate to argue 
that TBAs in rural Bangladesh should be provided with a mo-
dified training course on IYCF issues and they can make subs-
tantial influence over practices. 

Key Words: TBA, exclusive breastfeeding, cost effective-
ness.

PO604
ASSESSING PRESENT BEHAVIOR OF MOTHER’S 
AND HEALTH WORKERS TOWARDS IYCF PRACTI-
CES, IN NORTHERN RURAL PART, BANGLADESH.
D. Farhana1, S. Talukder1, H. Ebbing2, R. Rehana Amin2 

1Eminence,Dhaka, Bangladesh 
2ACF, Dhaka, Bangladesh

 Background and objectives: The objective of this study 
was to identify the insights of communities IYCF behavior and 
front line workers experiences during providing nutrition ser-
vices to figure out effective strategy to modify program design 
in preventing childhood malnutrition. 

Methods: This study was cross sectional and followed both 
quantitative and qualitative methods. Total, 363 beneficiaries 
and 56 local level filed staffs of National Nutrition Program 
(NNP) were interviewed and 12 FGDs were conducted with 
family members and community leaders.

Results: Socio demographic information shows that, more 
than two- third of respondents are relatively young (age 16 
to 25), of them more than one third had family income ran-
ged 3000-6000 BDT. However, almost all mothers have good 
knowledge on initiation and exclusive breastfeeding but poor 
knowledge on child’s proper age of introducing CF. In this KAP 
survey, less than 50% mothers had knowledge on meal fre-
quency. Staffs knowledge on different aspects of IYCF also as-
sessed. Training may have an effect on their knowledge and the 
findings shows that, on an average, 48.8% of Field Staffs from 
the entire study area expressed their satisfaction with duration 
of the training period. However, dissatisfaction has also been 
observed in some places of study areas. Almost two-third field 
staffs informed that they arrange meeting with the communi-
ty people and counseled mother frequently while they faced 
any problem. Around three fourth of the field staffs suggested 
that creating awareness amongst mothers as well as their family 
members can improve existing child feeding practices. 

Conclusions: With little modification of monitoring and 
supervision of field staffs and partnering with other organi-
zations can be explored more to enhance the outcome of the 
intervention and further strengthen it. 

Key words: IYCF, KAP, pregnant women, lactating women.
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PO605
DIETARY BEHAVIOR AND NUTRITIONAL STATUS 
OF THE SELECTED ADOLESCENT GIRLS IN DHAKA 
CITY
K. Poddar1, S. Irin1, A. Bhuyan1 

1Food and Nutrition Department, Bangladesh 
Home Economics College under University of 
Dhaka, Bangladesh

Background and objectives: Adolescence is a transitional 
stage of physical and mental human development generally oc-
curring between puberty and legal adulthood but largely cha-
racterized as beginning and ending with the teenage stage The 
aim of the present study wasto investigate the dietary behavior 
and nutritional status of the selected adolescent girls in Dhaka 
City. 

Methods: A descriptive cross sectional study was conduc-
ted among 210 adolescent girls of aged 10-14 years to assess 
their dietary practices, life style pattern and nutritional status. 
A questionnaire both structured and unstructured was used 
collect relevant information. 

Results: Result shows that 24.7% of the girls were un-
derweight was (BMI <18.5), 54.8% were within normal limits 
(BMI 18.5-24.99), and 6.2% were obese (BMI>30). Majority 
of the studied adolescent girls like to consume normal foods 
(60.9%).On the other hand 19.1% and 20% prefer fast foods 
and rich foods respectively. Only 25.1% adolescent girls con-
sume four or more meals per day which is recommended by 
nutritionist. Others (74.9%) take two or three meals per day. 
The studied adolescents consume rice frequently in three meals 
that is breakfast, lunch and dinner. Protein source meat, fish 
and egg consumption was inadequate in their meals analyzing 
three days food consumption history. All types of vegetables 
were frequently consumed by all the adolescent girls. They con-
sume milk and fruits occasionally. 

Conclusions: Adolescent girls in Bangladesh especially 
school girls from the family of low income get insufficient nu-
tritious food by which their physical and mental growths do 
not get fulfilled. 

Key words: BMI: Body Mass Index

PO606
CASE-CONTROL STUDY ON ANEMIA AMONG EL-
DERLY WOMEN IN THREE DISTRICT OF CHINA
P. Song1 

1Institute of Nutrition and Food Safety, Chinese 
Center for Disease Control and Prevention, Beijing, 
China

 Background and objectives: Anemia affects about one-
quarter of worlds population and various conditions are asso-
ciated with anemia including nutritional deficiency, infectious 
diseases and genetic mutations. 

Methods: A case-control study was performed in 
1938 women samples (50-70 years old) where 949 case 
(hemoglobin<120g/l) and 989 control (hemoglobin>130g/L) 
from three provinces of China. Each participant was inter-
viewed and a basic health examination was done. Those with 
serious diagnosed diseases were excluded from our study. Af-
ter an overnight fast, venous blood samples were collected and 
questionnaires on diet, life style, medical history and physical 
activity were completed. Blood indices such as serum iron, fe-
rritin, transferrin, total iron-binding capacity, transferrin satu-
ration, free erythrocyte protoporphyrin and C-reactive protein 
were tested. 

Results: After SAS 9.1 statistic analysis we found that ane-
mic women have lower BMI(22.08±3.22 vs 23.16±3.51 kg/m2), 
waist circumference/height ratio(0.49±0.06 vs 0.51±0.06), less 
soybean food intake (median (lower quartile, upper quarti-
le) was 5.56 (0.33) vs 11.11 (0,40) μg/d), lower hemoglobin 
(113.83±6.97 vs 140.57±8.50 g/l), serum iron (13.55±5.52 vs 
16.68±5.74 μmol/l), ferritin (108.44±86.41 vs 132.08±92.73 ng/
ml), and transferrin saturation (20.64±9.33 vs 25.23±9.53 %) 
levels but higher free erythrocyte protoporphyrin concentra-
tion(43.81±23.10 vs 39.62±17.83 μg/dl) than non-anemic wo-
men, the differences were statistically significant by t test and 
chi-square test. Iron deficiency was defined as persons with one 
of following status: transferrin saturation <16%, serum ferritin 
concentration <15 ng/ml, free erythrocyte protoporphyrin/he-
moglobin ratio >3.0 μg/g. People with both iron deficiency and 
anemia were regarded as iron deficiency anemia (IDA), thus 
the percentage of IDA was 34.42%. Logistic regression models 
showed that the odd ratio and 95% CI of BMI, waist circumfe-
rence/height ratio and soybean food was 0.72 (0.63-0.93), 0.66 
(0.41-1.05) and 0.80 (0.64-1.00) respectively. 

Conclusions: It was possible to improve the hemoglobin 
concentration by increasing BMI, waist circumference/height 
ratio and soybean food intake. 

Key words: anemia case-control study elderly women
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PO607
FEEDING PRACTICES AND NUTRITIONAL PA-
RAMETERS OF CHILDREN AGED 6-14 YEARS IN 
MAKEPE MISSOKE (CAMEROON)
W. Djeukeu Asongni1, M. Kana Sop1, M. Mananga2, N. 
Nolla1, I. Gouado1, Tetanye Ekoe3 
1University of Douala, Cameroon 
2University of Yaounde I, Faculty of Medecine, Ca-
meroon 
3University of Yaounde I, Faculty of Science, Came-
roon 

Background and objectives: The national demographic 
and health survey in 2004 in Cameroon showed that malnu-
trition was implicated in the death of 50 % children less than 
5 years. However, in there is too little information concerning 
nutritional statut after that age. The aim of this study was to 
evaluate some nutritional parameters of children aged of 6 to 
14 years in Makèpè Missokè, (Douala-cameroon). 

Methods: Two hundred and fifty five students children of 6 
to 9 years (63.9 %) and children of 10-14 years (36.1 %) were 
recruited in “Bilingual Confidence School Group”. Their nutri-
tional status was evaluated after the analysis of anthropometric 
parameters (height for age, weight for age and BMI for age). 
Nutritional indicators were calculated using WHO Anthroplus 
2007 and Epi info 2000. Protein energy malnutrition was eva-
luated biochemicaly by the determination of albuminémia in 
the blood of 99 children, using the colorimetric method with 
bromocresol green. Foods habits and practices were assessed 
during a survey in that school using questionnaires. Statistical 
analyses were performed by SPSS. 

Results: Stunting was observed at 18.0 %, wasting at 5.1 % 
and overweight at 1.6 % in children. Stunting was frequent in 
families of more than 5 persons and in families where mothers 
had the lowest instruction level (primary). Protein energy 
malnutrition determined by albuminemia was found in 16.2 
% of the study population. There was a significant difference 
between the average albuminemia of stunted children (37.6 ± 
7.7g/l) and albuminemia of unstunted children (48.9± 11.1 g/l). 

Conclusions: Foods habits and practices showed that the 
foods of those children was diversified but consumption of 
fruits and legumes was low. An imbalance diet characterized 
by an excess of fat and carbohydrates, and a deficit of fiber and 
protein, was found in their diet. keys words: malnutrition, al-
buminemia, stunting, Cameroon

PO608
PREVALENCE AND TRENDS OF CHILDHOOD MAL-
NUTRITION IN GHANA
C. Nti1 
1University of Ghana, Legon, Ghana

 Background and objectives: Malnutrition is currently 
the leading cause of the global burden of disease and has been 
identified as the underlying factor in about 50% of deaths of 
children under 5 years of age in developing countries. This pa-
per reviews the prevalence and trends of malnutrition among 
Ghanaian children during the past two decades. 

Methods: A review of nutrition data provided by the Ghana 
Demographic and Health Survey between 1988 and 2008. 

Results: Between 1988 and 2008, the prevalence of stun-
ting reduced from 35% to 28%. At the same time, the percent 
of children underweight fell from 23% to 14%. The prevalence 
of stunting however remained the same (9%) over the 20 year 
period. The percentage of children who were overweight in-
creased from less than 1 percent in 1988 to 5 percent in 2008. 

Conclusions: Child nutritional status, in terms of weight-
for-age and height-for-age, has improved over the years. Howe-
ver stunting is still a problem. Another development of concern 
is the increasing trend of childhood overweight and obesity. To 
continue making progress, there is the need to intensify inter-
vention programmes currently in place such as the Accelera-
ted Child Survival and Development approach, Micronutrient 
supplementation, Food Assisted Child Survival project and Be-
haviour Change Community Programme. Attention needs to 
be given to young/child feeding practices, maternal empower-
ment and community resources to ensure optimal childhood 
nutrition. Issues related to poverty would have to be tackled 
as it leads low purchasing power and hence inadequate dietary 
intake. All these would help reduce childhood malnutrition 
further. 

Key words: Malnutrition, stunting, underweight, 
overweight
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PO609
IMPACT OF NUTRITION AWARENESS OF MOTHERS 
ON NUTRITIONAL STATUS, IQ & ICDS COVERAGE 
OF THEIR CHILDREN IN WEST BENGAL, INDIA
D. Chaudhuri1, K. Bhowal1 
1Department of Biochemistry and Nutrition, All 
India Institute of Hygiene and Public Health (West 
Bengal University of Health Sciences), Kolkata, West 
Bengal, India

Background and objectives: Physical and intellectual de-
velopment of a child is mainly dependent on the early nourish-
ment and care by their mother. Integrated Child Development 
Services (ICDS) is also having a significant role to achieve this 
among pre-school Indian children, particularly the under-
privileged. However, availing the benefits of ICDS for the chil-
dren is dependent on the nutrition awareness of their mothers. 
The objective of the study was to assess the impact of nutrition 
awareness of mothers and ICDS coverage on the nutritional 
status and IQ development of their children. 

Methods: Nutritional status and IQ of 158 rural primary 
school children between 6-8 years (86 boys and 72 girls) of 
West Bengal, India was assessed by BMI and Raven¡¯s Pro-
gressive Matrix test, respectively. ICDS coverage for the chil-
dren was confirmed from the ICDS centre records. Nutritional 
awareness of the mothers was assessed by a self structured pre-
tested knowledge, attitude and practices (KAP) questionnaire. 

Results: 54%, 29%, 41% of the students were underweight, 
stunned & thin, respectively while 4% were overweight accor-
ding to BMI. 6%, 25% 10% & 59% of them achieved B, C, D 
& E intelligence grade, respectively. 89% children were under 
ICDS coverage & 41.2% of their mothers had acceptable level 
of KAP score. 

Conclusions: Significant positive correlation between 
mothers nutrition awareness and nutritional status of their 
children (p<0.05) as well as ICDS coverage for them (p <0.01) 
exist. However, though positive but insignificant correlation 
observed between ICDS coverage and nutritional status as well 
as IQ of the children. 

Key words: children, mothers, BMI, IQ, ICDS.

PO610
COMPARATIVE STUDY OF NUTRITIONAL STATUS 
OF BOARDING AND NON-BOARDING PUPILS IN 
SELECTED SCHOOLS IN THE ACCRA METROPOLIS
F. Intiful1, L. Ogyiri1, A. Amoako-Mensah1, R. Steele-
Dadzie1 
1University of Ghana, Accra, Ghana

Background and objectives: Ghana is currently being fa-
ced with the double burden of over and under nutrition among 
school age children. The quality of diet served at school goes a 
long way in determining the nutritional status of school chil-
dren. In Ghana there is a popular perception that diet served in 
the boarding school is of poor quality compared to diet served 
at home. The aim of the study was to assess the nutritional sta-
tus of boarding and non-boarding pupils aged 8 to 10 years in 
the Accra Metropolis, Ghana. 

Methods: A cross-sectional study was conducted among 
124 pupils in three private schools with boarding facilities in 
the Accra Metropolis, Ghana. A two day 24 hour dietary recall 
was used to assess dietary information. Anthropometric mea-
surements of weight and height were taken. WHO Anthroplus 
software was used to determine WAZ, HAZ and BAZ. Gha-
naian food composition tables were used to estimate the nu-
trients in foods eaten by subjects. Analysis of data was done 
using the Statistical Package for Social Sciences (SPSS, version 
20.0). Descriptive statistics such as means and percentages 
were used. T-test was used to determine differences between 
nutritional status of boarders and non boarders. 

Results: The prevalence of stunting, underweight, 
overweight and obesity among the pupils were 0.8%, 0.8%, 
12.1% and 11.3% respectively. Among the 8-8 years 11 months 
group, non boarders had significantly higher intakes of fat 
(p=0.035), vitamin B1 (p=0.002) and vitamin C (p=0.007). 
With all groups combined, the study saw no differences bet-
ween the nutritional status of the boarders and non boarders. 

Conclusions: Overweight and obesity were found to be 
high among the children. Also no significant differences were 
observed in the dietary intakes of both the boarders and non 
boarders. 
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COMPARATIVE STUDY OF IODINE NUTRITURE OF 
SCHOOL-AGE CHILDREN (6-12 YEARS) AT LOCAL 
GOVERNMENT LEVELS IN NIGERIA
V. Ojukwu1, O. Keshinro2, W. Afolabi3, A. Adebowale4, C. 
Oguntona3 

1The International School, University of Ibadan , 
Ibadan, Nigeria 
2Department of Human Nutrition, University of 
Ibadan, Oyo State, Nigeria 
3Department of Nutrition & Dietetics,Federal 
University of Agriculture, Abeokuta, Ogun State, 
Nigeria 
4Department of Food Science & Technology, Fede-
ral University of Agriculture, Abeokuta, Ogun State, 
Nigeria

Background and objectives: Iodine Deficiency (IDD) and 
control programmes and monitoring need to be constantly sus-
tained due to the fact that IDD simply reappears if salt iodisa-
tion is interrupted (WHO/UNICEF/ICCIDD,2007). Hence it 
is imperative to reassess iodine nutrition of communities after 
several years of iodised salt in Nigeria. The aim of the present 
study was to determine and compare the current iodine sta-
tus of the school-age children in two local government areas 
(LGA) of Ibadan. 

Methods: Four hundred primary school consisting of 200 
males and 200 females children aged 6–12 years were recruited 
from ten schools in the areas of study using a simple random 
sampling technique. Casual urine samples were collected from 
the children and analyzed for urinary iodine using ammonium 
persulplate method. Salt samples were also collected from hou-
seholds of the studied children and analyzed for iodine content 
using titrimetric method. Thyroid volume size was determined 
also by palpation method. 

Results: Median urinary iodine excretion in these school-
age children was 106g/l. The proportion of population with 
urinary iodine levels below 100g/l in the two areas of study 
were <50% and <20% with levels below 50g/l, hence, revealed 
optimal iodine nutriture. The analysis of table salt from the 
households showed that 92% and 78.5% (11.5%<benchmark) 
of households in Ibadan–North LGA and Ido LGA respectively 
consumed salts with adequate iodine content. The Total Goiter 
Rate (TGR) in this study was 20% which is < 5% benchmark. 
The study indicated presence of visible goiter in Ido LGA (3%) 
and Ibadan–North LGA (8.5%). 

Conclusions: The TGR which was the criterion for IDD 
elimination despite the recorded optimal iodine nutriture as-
serted that it takes longer to correct goiter prevalence than uri-
nary iodine after implementation of Universal salt iodization 
(Delange et al., 1999). 

Key words: urinary Iodine, Goiter rate, households iodine 
content
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PREVALENCE OF METABOLIC CHANGES ASSO-
CIATED WITH BODY WEIGHT IN CHILDREN AND 
ADOLESCENTS AT A REFERENCE CENTER FOR 
NUTRITIONAL TREATMENT
L. Rodrigues1, S. Koifman2 
1Federal University of the State of Rio de Janeiro 
(UNIRIO), Rio de Janerio, Brazil 
2National School of Public Health (ENSP) the 
Oswaldo Cruz Foundation (Fiocruz) - Rio de Janeiro 
- Brazil

Background and objectives: The nutritional profile has 
changed in world population over last decades, with a reduction 
in the prevalence of low weight and an increase in overweight. 
These nutritional changes associated with high rates of car-
diovascular diseases emphasize the importance of monitoring 
its risk factors in children. The objective of this study was to 
describe the distribution of anthropometric and biochemical 
variables in a sample of children and adolescents according to 
the occurrence of weight excess (WE). 

Methods: A cross-sectional descriptive study comprising 
children and adolescents (2-18 yr) attending a nutritional pe-
diatric outpatients center in Rio de Janeiro, between 1997 y 
2009, was carried out. The following secondary data base were 
collected: age, sex, sexual maturity, BMI (z-score), waist/ab-
dominal circumferences, blood pressure, birth weight (BW), 
diary activities, WE family history, lipidic profile and glycemic 
levels. Descriptive statistics, independent samples t test, logis-
tic regression of metabolic changes were ascertained with 95% 
confidence intervals. 

Results: The total sample included 942 individuals, being 
53.5% female. All anthropometry parameters showed high dis-
tribution in WE, where BMI ranged from -5.9 to +9.1. The cho-
lesterol and LDL-c had similar distributions. The HDL-c and 
triglycerides were superior without WE and with WE, respec-
tively. The logistic model showed the following risk estimates 
to the presence of overweight: age over 10 years (OR= 1.78), 
TG>100 mg/dL (OR= 2.26), TC>150 mg/dL (OR=1.73), PN> 
4.0 kg (OR= 4.64), familiar obesity (OR=2.76), presence of phy-
sical activity (OR=0.57) and BW<2.5 kg (OR= 0.43). The WE 
sample showed higher parameters distribution of age, weight, 
BMI, BW, TG curves and lower values of HDL-c comparatively 
to the no-WE sample, which are exposed to a broader range of 
risk factors for CVD. Family history of obesity, lack of physical 
activity, and the adolescence were the most significant variables 
for the occurrence of WE in the studied sample. 

Key words: adolescence, risk factors, obesity
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LONGITUDINAL STUDY OF THE STATURO-PON-
DERAL STATUS ACROSS FOUR COHORTS OF 
MIDDLE SCHOOL STUDENTS IN NORTH WESTERN 
MOROCCO
R. Sbaibi1, Y. Aboussaleh1, K. Ateilah1 

1Nutrition and health laboratory,Ibn Tofail Universi-
ty, Morocco

 Background and objectives: this study aims to compa-
re the staturo-ponderal status across 4 cohorts of the middle 
school students (2009 until 2012) and verify the stability of the 
prevalence of malnutrition in the only middle school in the ru-
ral county Sidi El Kamel. Methods and subjects: The statistical 
analysis of anthropometric indices allowed to compare the sta-
ture and weight status across four cohorts of the middle school 
students; its size are (295, 675, 775, 410); 2155 in total; the ages 
vary from 11 to 19 years. 

Results: A global average of 9.6 % stunting was found du-
ring the four years study. The analysis of variance (ANOVA) 
with one factor confirms the equality of the means of the Z 
score of 4 cohort for the 4 forms of malnutrition (p>0.05).Stun-
ting (F=2.6; ddl=3;p=0.06>0,05) ; Underweight (F=1.7; ddl=3; 
p=0.17>0.05) ; Risk of overweight (F=1.4; ddl=3;p=0.24>0.05) 
; obesity =1.2; ddl=3; p=0.33>0.05). 

Conclusion: a longitudinal study reveals a stable prevalence 
of weight and height deficit exceeding the WHO growth refe-
rence 2007 for adolescents and a less frequent obesity.

Key words: Adolescents, Stunting, Morocco
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BREAST MILK INTAKE OF 9-MONTH OLD ZAM-
BIAN INFANTS GIVEN FORTIFIED COMPLEMEN-
TARY FOODS
V. Owino1, L. Kasonka2, J. Wells3, S. Eaton3, M. Sinkala2, 
A. Tomkins3, T. Darch3, S. Filteau4 
1Winfoods Project, University of Nairobi, Kenya 
2University Teaching Hospital, Lusaka, Zambia 
3Institute of Child Health, University College Lon-
don, UK 
4Department of Nutrition, London School of Hygie-
ne & Tropical Medicine, UK

Background and objectives: Adequate complementary fee-
ding is crucial to health in late in infancy and early childhood. 
We assessed the effect of industrially processed fortified com-
plementary blends with or without á-amylase on breast milk 
intake of Zambian infants. 

Methods: Infants were randomized at 6 months of age to 
receive either a fortified blend (CBM, n = 37) or a similar blend 
with α-amylase (CBMA, n= 44) for 3 months. Breast milk in-
take was measured at 9 months by the deuterium-dose-to-the-
mother dilution technique in the two groups and in a control 
group of infants (n= 69) not receiving the study blends. 

Results: Breast milk intake was not significantly (p= 0.87) 
different among the groups [CBM: 614 (SD 271) g/dl, CBMA: 
635 (SD 193) g/dl and control: 653 (SD 221) g/dl. There were 
no significant differences in total energy intake (p= 0.63) 
among the three groups. The average breast milk intake obser-
ved is higher than published values for older infants obtained 
by test-weighing likely due to insensible water loss and inability 
to measure milk intake at night by test-weighing. 

Conclusions: The consumption of the study blends did not 
reduce breast milk intake, but displaced traditional comple-
mentary foods; α-amylase addition had no additional benefit. 
Such blends may be used to improve nutritional status and 
health of infants in developing countries. 

Key words: bBreast milk intake, infants, deuterium-dose-
to-the mother method.
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EATING PATTERNS OF BRAZILIAN ADOLESCENTS 
AND THEIR COMPLIANCE WITH THE FOOD GUIDE 
PYRAMID
C C. Enes1, B. Slater2 

1Faculdade de Nutrição, Pontificia Universidade 
Católica de Campinas, Brazil 
2Faculdade de Saúde Pública, Universidade de São 
Paulo, Brazil

Background and objectives: Adolescence is a crucial pe-
riod for the development of dietary behaviors; they continue 
into adulthood and influence the risks of chronic diseases la-
ter in life. The health of children and adolescents is dependent 
upon food intake to provide sufficient energy and nutrients to 
promote optimal physical growth, social and cognitive develo-
pment. The objective of this study is to determine to which ex-
tent adolescents are meeting healthy eating recommendations 
and to explore associations between background variables, 
physical activity, and nutritional status. 

Methods: 480 adolescents from fifth grade of public 
schools of Piracicaba, Sao Paulo, Brazil were enrolled in this 
cross-sectional survey. A Food Frequency Questionnaire was 
administered to obtain food intake information. Foods were 
aggregated into 8 groups according to Brazilian Food Guide 
Pyramid. Height and weight of all participants were measured. 
Physical activity pattern was determined by questioning about 
participation in regular sport activities, how much time spent 
watching TV, playing computer games. 
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Results: The mean age of the participants was 11.1±0.82 
and 54.6% were female. According to body mass index (BMI) 
35.6% were overweight. No adolescent met all the recommen-
dations of the Brazilian Food Guide Pyramid. Only 7.3%, 6.5%, 
1.7% and 13.1% of adolescents met the recommendations of 
fruits, dairy products, vegetables and cereals, respectively. Ea-
ting patterns showed no difference between gender and nu-
tritional status. Physically active adolescents consumed more 
fruits, dairy products and cereals. 

Conclusions: Adolescents are not having healthy eating 
patterns and their eating habits do not meet the recommenda-
tions of the Brazilian Food Guide Pyramid. 

Key words: adolescent, food guide pyramide, eating pat-
terns
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AUTOPHAGY ALLEVIATES NEURODEGENERA-
TION CAUSED BY THIAMINE DEFICIENCY
Z. Ke1, Y. Meng1, Y. Yong1, J. Luo1 
1Key Laboratory of Nutrition and Metabolism, Insti-
tute for Nutritional Sciences, Shanghai Institutes for 
Biological Sciences, Chinese Academy of Sciences, 
Shanghai, China

Background and objectives: Thiamine deficiency (TD) 
causes mild impairment of oxidative metabolism and region-
selective neuronal loss in the brain, which are mediated by neu-
ronal oxidative stress, endoplasmic reticulum stress, and neu-
roinflammation. The molecular mechanism for TD-induced 
neuronal death is still unclear.

Methods: We hypothesized that autophagy might be acti-
vated and be responsible for neuronal damage in the TD brain. 
Mice and neuroblastoma cell line, SH-SY5Y cells, were used to 
verify the hypothesis.

Results: The results demonstrated that TD induced the 
accumulation of autophagosomes in neurons in the thala-
mus measured by transmission electron microscopy, and the 
upregulation of autophagic markers, LC3-II, Atg5 and Beclin1 
measured with western blotting. TD also increased the expres-
sion of autophagic markers and induced accumulation of LC3 
puncta in SH-SY5Y cells. TD-induced expression of autopha-
gic markers was reversed once thiamine was re-administered. 
Both inhibition of autophagy by wortmannin and downre-
gulating the expression of Beclin1 by siRNA potentiated TD-
induced death of SH-SY5Y cells. In contrast, activation of au-
tophagy by rapamycin alleviated SH-SY5Y cell death induced 
by TD. Intraperitoneal injection of rapamycin stimulated neu-
ronal autophagy and attenuated TD-induced neuronal death in 
the submedial thalamus nucleus (SmTN) of mice. TD inhibited 
the phosphorylation of p70S6 kinase, which suggested mTOR/
p70S6 kinase pathway involved the TD-induced autophagy.

Conclusions: These results suggested that autophagy is 
neuroprotective in response to TD-induced damage to the bra-
in, and opened a new avenue for neurodegenerative diseases 
caused by mild impairment of oxidative metabolism. 

Key words: autophagy, oxidative stress, neurodegeneration, 
thalamus, vitamin B1
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SOCIOECONOMIC DISPARITIES IN DIETARY IN-
TAKES AND DIETARY QUALITY OF FRENCH ADO-
LESCENTS AGED 11-17 YEARS
P. Drouillet-Pinard1, C. Dubuisson1, J L. Volatier2 
1Dietary Survey Unit, French Agency for food, Envi-
ronmental and Occupational Health Safety (ANSES), 
Maisons-Alfort, France 
2Office of Scientific Support for Risk Assessment, 
French Agency for food, Environmental and Oc-
cupational Health Safety (ANSES), Maisons-Alfort, 
France

Background and objectives: In European adolescents, a 
lower Socioeconomic Status (SES) has frequently been associa-
ted with a lower dietary quality, a lower intake of Fruits and 
Vegetables (FV), fish, dairy products and a higher intake of 
starches, snacks or soft drinks, but few data are available for 
France. The objective of the current study was to examine these 
associations in a representative sample of French adolescents 
aged 11-17 years. 

Methods: Data from the second French national food con-
sumption survey (INCA2, 2006-2007) were used. Information 
on food consumption and nutrient was available. Dietary qua-
lity indicators included: Dietary Diversity (DD) score, Nutrient 
Adequacy Ratio (NAR), dietary Energy Density (ED). SES in-
dicators included: occupational and educational level of the 
adolescent’s adult caregiver, household income, composite in-
dices of SES. Multivariate regression analyses were performed 
on 881 adolescents. 

Results: According to the SES indicators, adolescents in a 
lower SES context have a significant (p<0.05) lower mean in-
take of FV, yoghourts and cakes-pastries; and a higher mean 
intake of processed meat, dairy desserts and soft drinks. No 
significant association was found with fish consumption. They 
also have a significant lower NAR and DD score (p<0.04). No 
significant association was found with dietary ED. The largest 
differences were mainly observed for the caregiver’s educatio-
nal level. For instance, adolescents whose caregiver has a low 
educational level have a mean FV intake of 241 g/d (vs 312 g/d 
for higher level) and a mean NAR of 77.8% (vs 80.5%). 

Conclusions: French adolescents in a lower SES context 
have lower FV and higher soft drinks’ intakes and a lower die-
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tary quality. The parents’ educational level seems to be the most 
influential factor. This suggests the need for specific messages 
to improve food intake to meet dietary recommendations and 
to reduce health inequalities in nutrition. 

Key words: dietary quality, socioeconomic status, French 
adolescents
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SOCIOECONOMIC DISPARITIES IN DIETARY IN-
TAKES AND DIETARY QUALITY OF FRENCH CHIL-
DREN AGED 3-10 YEARS
P. Drouillet-Pinard1, C. Dubuisson1, J L. Volatier2 
1Dietary Survey Unit, French Agency for food, Envi-
ronmental and Occupational Health Safety (ANSES), 
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Background and objectives: In European children, a lower 
Socioeconomic Status (SES) has frequently been associated 
with a lower dietary quality and a lower intake of Fruits and 
Vegetables (FV), fish, dairy products and a higher intake of 
starches, snacks or sugar drinks, but few data are available for 
France. The objective of the current study was to examine these 
associations in a representative sample of French children aged 
3-10 years. 

Methods: Data from the second French national food con-
sumption survey (INCA2, 2006-2007) were used. Information 
on food consumption and nutrient was available. Dietary qua-
lity indicators included: Dietary Diversity (DD) score, Nutrient 
Adequacy Ratio (NAR), dietary Energy Density (ED). SES in-
dicators included: occupational and educational level of the 
child’s adult caregiver, household income, composite indices of 
SES. Multivariate regression analyses were performed on 574 
children. 

Results: According to the SES indicators, children in a lower 
SES context have a significant (p<0.05) lower mean intake of 
FV, yoghourts and confectionary; and a higher mean intake of 
starches, meat, milk, soft drinks, and pizzas-sandwiches. No 
significant association was found with fish consumption. They 
also have a significant lower NAR, higher dietary ED and lower 
DD score (p<0.02). The largest differences were mainly ob-
served for caregiver’s educational level. For instance, children 
whose caregiver has a low educational level have a mean FV 
intake of 211 g/d (vs 286 g/d for higher level) and a mean NAR 
of 84.2% (vs 85.5%). 

Conclusions: French children in a lower SES context have 
lower FV and higher starches and soft drinks’ intakes and a 

lower dietary quality. The parents’ educational level seems to be 
the most influential factor. This suggests the need for specific 
messages to improve food intake to meet dietary recommenda-
tions and to reduce health inequalities in nutrition. 

Key words: dietary quality, socioeconomic status, French 
children
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RISK OF CHILDHOOD MALNUTRITION AT 24 
MONTHS RELATED TO SMALL FOR GESTATIONAL 
AGE AND LOW BIRTH WEIGHT IN RURAL WES-
TERN CHINA
Y. Cao1, T. Wang1, L. Zeng1 
1Xi’an Jiaotong University College o Medicine, Xi’an, 
China

 Background and objectives: China as the biggest deve-
loping country continue to experience a large burden among 
children in rural area. Poor fetal growth continues to be high 
and with subsequent growth faltering in the first two years 
childhood malnutrition. The primary aim of this study was 
to assess the relationship between fetal growth restriction and 
childhood malnutrition at 24 months. 

Methods: A longitudinal follow-up of a subset of newborns 
(n=1032) whose mothers were randomly assigned to receive 
the supplements of folic acid, iron–folic acid or multi-mi-
cronutrients daily during pregnancy in the original trial was 
conducted. Children’s weight and length were measured at 24 
months of age. Anthropometric indices weight-for-age Z-sco-
re, length-for-age Z-score and weight-for-length Z-score were 
calculated with WHO Anthro 2005 (WHO, 2006) and WHO 
Child Growth Standards 2006. Relative risk (RR) and 95% con-
fidence intervals (CI) were estimated by Logistic regression 
model compared with reference category. 

Results: Small-for gestational age (SGA) of newborns were 
significantly associated with their stunting (RR 2.57, 95%CI 
1.74 - 3.78), wasting (RR 6.16, 95%CI 1.37 - 27.78) and un-
derweight (RR 8.41, 95%CI 3.78 -18.69) at 24 months of age 
compared with adequate-for-gestational age (AGA). Low birth 
weight (<2.5kg) of newborns also increased the risk of stunting 
(RR 2.20, 95%CI 1.04 - 4.62), wasting (RR 21.21, 95%CI 4.57 - 
98.41) and underweight (RR 11.00, 95%CI 4.33 - 27.93) at their 
24 months of age compared with those newborns with birth 
weight ≥2.5kg. 

Conclusions: Fetal growth restriction increased the risk of 
childhood under-nutrition at 24 months in northwestern rural 
China, with implications for programs and policy focusing on 
pregnant women and more broadly maternal nutrition. 

Key words: stunting, birth weight, small for gestational age
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IRON DEFICIENCY ANEMIA: A BURNING HEALTH 
ISSUE AMONG ADOLESCENCE IN DEVELOPING 
COUNTRIES
S. Chauhan1, A. Dalal1, D. Bala1 
1Department of Community Medicine,Smt. NHL 
Municipal Medical College, Ahmedabad, Gujarat, 
India

Background and objectives: In India, adolescents represent 
over 1/5th of the population. Adolescent girls, at this stage need 
macro and micro-nutrients to support growth spurt and meet 
body’s increased demand for iron during menstruation. Hence, 
to study problem of micro-nutrient deficiencies in adolescent 
girls, study was carried out . The aim of the present study was to 
assess micro-nutrient deficiencies by clinical examination and 
Iron deficiency anemia by estimating Hemoglobin(Hb) level 
among girls. 

Methods: A cross-sectional study was carried out among 
467 adolescent girls belonging to slums during a period of 18 
months in 10 wards of Ahmedabad Municipal Corporation. 
Girls were selected by Simple Random Sampling technique 
using Random tables. Clinical examination was carried out 
to detect micro-nutrient deficiencies and Hb estimation was 
done using cyanmethemoglobin method after obtaining writ-
ten consent from parents/guardians of the girls. Appropriate 
statistical test were applied. 

Results: Mean Hb was 10.18+1.28 gm /dl. The prevalence of 
anemia was 85.9%. Mild, moderate and severe anemia was ob-
served in 59.1%, 26.2% and 0.6% girls respectively. On clinical 
examination, 9% girls had signs of Vitamin-A deficiency, 28.1% 
had refractive errors and 0.6% had signs of iodine deficiency. 
The difference observed in different BMI categories and pro-
portion of girls with anemia was highly significant (p=0.012). 
A Strong negative correlation was observed between age of 
girls and mean Hb concentration(“r”=-1)which was statistica-
lly significant(p=0.001). A significant association was observed 
between birth order and anemia(p=0.009). In multivariate lo-
gistic regression model, low level of education among mothers 
(odds ratio[OR]:4.26,95% confidence interval[CI]:2.42-7.51); 
not consuming Vitamin-C (OR:2.70,95% CI:1.59-4.58) and 
consuming tea after meal (OR:1.7,95% CI:1.2-3.11) remained 
significant correlates of anemia in this population. 

Conclusions: As age of the girls increases, body’s demand 
for iron also rises. Therefore, importance of regular consump-
tion of green leafy vegetables and iron rich foods should be 
taught to girls right from the childhood by parents, teachers 
and health workers.

Key words: anemia, adolescence, hemoglobin
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ASSESSMENT OF ENERGY EXPENDITURE AND 
IRON STATUS OF PREGNANT WOMEN IN URBAN 
AND RURAL COMMUNITIES IN NIGERIA
I. Onimawo1, U. Onuorah2 
1Ambrose Alli University, Ekpoma, Nigeria 
2Michael Okpara University of Agriculture Umudike, 
Nigeria

Background and objectives: The study was carried out to 
evaluate the energy expenditure and iron status of 400 preg-
nant women in their various trimesters from two hospitals (ur-
ban and rural) in Umuahia in Abia State. 

Methods: The subjects were randomly selected. Anthropo-
metric measurements, haemoglobin level, packed cell volume, 
serum ferritin level, energy intake and energy expenditure as-
sessment were carried out on the study population using stan-
dard procedures. 

Results: Results of the analysis showed that the mean BMI 
of the mothers-the first, second and third trimesters were 
25.25±3.81, 26.24±3.37 and 30.64±17.61kg respectively. Arm 
circumference values ranged between 9.74, 9.85 to 11.15 cm 
in the third trimester. Abdominal circumference ranged from 
48.24±10.56 to 49.26±10.61. The result further showed that 
19%, 12.8% and 0.5% had mild, moderate and severe anaemia 
respectively. A total of 40% of the pregnant women in the ru-
ral areas had various forms of anaemia as against 24.5% in the 
urban areas. A total of 32.2% of the pregnant women had iron 
deficiency anaemia. The prevalence of iron deficiency anae-
mia was also significantly associated with the trimesters (c2 = 
22.58, p = 0.00). 

Conclusion: The study found that the pregnant women had 
a positive energy balance. About 12% and 14% of the women 
in their second and third trimester respectively had protein in-
take above the recommended intake. A total of 40.0% of rural 
women were anaemic.

Key words: anaemia, energy expenditure, pregnant women, 
body composition.
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EFFECT OF SUPPLEMENTATION OF IRON –FOLIC 
ACID RICH BISCUITS ON ANAEMIC ADOLESCENT 
GIRLS
A. Thomas1, R. Rajasalim2 

1Department of Home Science, C.M.S College, 
Kottayam, Kerala, India 
2St.Teresa’s College, Ernakulam, Kerala, India

Background and objectives: Anemia is a major public 
health problem in India widely prevalent among adolescents. 
Adolescence for a girl is a period of physical and psychological 
preparation for safe motherhood. Early marriage, early con-
ception and anemia during adolescence reduce growth velocity 
and increase the risk of maternal health, pregnancy complica-
tions, obstructed labor and low birth weight. The present study 
was aimed to reduce the incidence of anemia and also to im-
prove the health status of adolescent girls through micronu-
trient supplementation. 

Methods: 500 adolescent girls (12-19 yrs) were interviewed 
on socio-economic background, anthropometric details, mens-
truation details, dietary pattern, influence of individual and en-
vironmental factors on dietary pattern, knowledge regarding 
nutrition and anemia etc. Hemoglobin levels of 202 subjects 
revealed that 57% were anemic. Two groups of 50 subjects each 
were constituted. One group were supplemented with five bis-
cuits (20 g each) daily, rich in iron and folic acid, adjunct to 
main meals, other group formed control. The supplementation 
was for three months and the impact was analyzed biochemi-
cally. 

Results: The results revealed that, supplementation in the 
form of iron and folic acid rich biscuits made a significant im-
provement in all the parameters studied. Total iron, heamog-
lobin and serum folic acid levels of the experiment group were 
compared with control group and significant improvement 
was observed in experimental group with one percent level 
(p<0.01) significance. 

Conclusions: Supplementation of iron and folic acid rich 
biscuits serve as an effective strategy to combat iron and folic 
acid deficiencies. 

Key words: adolescent girls, anaemia, supplementation, fo-
lic acid, iron
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Background and objectives: Prospective studies in non-
Mediterranean populations have consistently related increa-
sing nut consumption to lower coronary heart disease morta-
lity. A small protective effect on all-cause and cancer mortality 
has been suggested. To examine the association between fre-
quency of nut consumption and mortality in individuals at 
high cardiovascular risk from Spain, a Mediterranean country 
with relatively high nut intake. 

Methods: We evaluated 7,216 men and women aged 55-80 
y randomized to one of three interventions (Mediterranean 
diets supplemented with nuts or olive oil and control diet) in 
the PREDIMED (PREvención con DIeta MEDiterránea) study. 
Nut consumption was assessed at baseline and mortality was 
ascertained by medical records and linkage to the National 
Death Index. Multivariable-adjusted Cox regression was used 
to estimate hazard ratios (HR) for mortality by frequency of 
nut consumption. 

Results: During a mean follow-up of 4.8 y, 323 total deaths, 
81 cardiovascular deaths and 130 cancer deaths occurred. Nut 
consumption was associated with a significantly reduced risk 
of all-cause mortality (p-trend <0.05, all). Compared to non-
consumers, subjects consuming nuts >3 servings/wk (32% of 
the cohort) had a 39% lower mortality risk (HR: 0.61; 95% CI: 
0.45, 0.83). A similar protective effect against cardiovascular 
and cancer mortality was observed. Participants allocated to 
the Mediterranean diet with nuts group who consumed nuts >3 
servings/wk at baseline had the lowest total mortality risk (HR: 
0.37; 95% CI: 0.22, 0.66). 

Conclusions: The frequency of nut consumption was asso-
ciated with a significantly reduced risk of mortality in a Medi-
terranean population at high cardiovascular risk. 

Key words: nuts, PREDIMED study, mortality, cancer, car-
diovascular.
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THE PHASE ANGEL OF BIA-AN EVALUATION MAR-
KER OF AN INTERVENTION IN THE DAILY MEALS 
OF GERIATRIC PATIENTS
B. Sturtzel1, G. Ohrenberger2, I. Elmadfa1 
1University of Vienna, Department of Nutritional 
Science, Vienna Austria 
2Haus der Barmherzigkeit, Geriatric Hospital, See-
böckgasse, Vienna, Austria

 Background and objectives: In institutionalized, geriatric 
patients protein-energy-malnutrition is one of the most com-
mon comorbidities. Therefore the PRINT (PRotein-energy-

INTervention)- Study (publication in press) was carried out in 
order to optimize the nutritional status of such patients. As the 
phase angle of the bioelectrical impedance analysis (BIA) is a 
valued marker to evaluate the quality of nutritional status it was 
examined if the phase angel of the geriatric patients could be 
improved through the intervention. 

Methods: The intervention was designed as a controlled 
parallel intervention trial and compared the protein-energy in-
take of geriatric patients from protein-energy optimized meals 
(intervention group) with common meals (control croup). The 
phase angel of bioelectrical impedance (BIA) was measured 
with Bodystat 1500®MDD in a multi-frequency (5/50kHz) te-
chnique on the right side of the body in supine position at the 
beginning (week 1) and at the end (week 36) of the interven-
tion-time. The statistical evaluation was done using the non-
parametric Wilcoxon-Rang-Test. P-value<0.05 was considered 
statistically significant. 85 institutionalized, geriatric patients 
take part. 82% (70) were female and 18% (15) were male. In 
the intervention-group data of 39 patients with a mean (±SD) 
age of 84.8 (±7.8) years and a mean (±SD) BMI of 26.5 (±3.9)) 
and in the control-group data of 46 patients with a mean (±SD) 
age of 83.7 (±10.8) years and a mean (±SD) BMI of 25.9 (±5.4) 
were evaluated. 

Results: In the intervention-group median (±SD) phase an-
gel (3.6 (±0.88)/3.7 (±0.82)) increased significant (p<0.05) and 
decreased (3.3 (±0.73)/ 3.1 (±0.53)) significant (p<0.05) in the 
control-group. 

Conclusions: The phase-angel-evaluation indicated an op-
timized nutritional status in the intervention group. It shows 
that institutionalized, geriatric patients benefit from protein-
energy-interventions to optimize their daily meals. 

Key words: phase-angel, geriatric-patients, nutritional-sta-
tus, intervention 
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PREVALENCE AND SEVERITY OF MALNUTRITION 
AMONG INFANTS AND YOUNG CHILDREN IN AN 
HIV AND MALARIA PRONE RURAL SETTING, WES-
TERN KENYA
S. Konyole1, J. Kinyuru2, S. Omollo1, B. Owuor3, N. Roos4, 
H. Friis4, B. Estambale1, V. Owino1 

1University of Nairobi, Institute of Tropical and 
Infectious Diseases (UNITID), University of Nairobi, 
Nairobi, Kenya 
2Department of Food Science and Technology, 
Jomo Kenyatta University of Agriculture and 
Technology,Juja, Kenya 
3Department of Biology, Catholic University of Eas-
tern Africa, Nairobi, Kenya 
4Department of Human Nutrition,University of 
Copenhagen, Copenhagen, Denmark

Background and objectives: Malaria and HIV are highly 
prevalent in Western Kenya. There is scarcity of data on the 
nutritional status of infants and young children in this setting. 
We aimed to determine the prevalence and severity of malnu-
trition among children aged 6-24 months in a rural District in 
Western Kenya. 

Methods: In a cross-sectional survey conducted between 
November and December 2011, we measured nude weight and 
recumbent length among 618 infants and young children aged 
6-24 months in Mumias District, Western Kenya. Weight and 
length data were used to calculate the prevalence and severity 
of stunting, wasting and underweight. 

Results: Mean WLZ was -0.10 (95% CI:-0.20; 0.00), mean 
WAZ was-0.57 (95% CI:-0.67;-0.46) while mean HAZ was 
-0.90 (95% CI:-1.04; -0.77). HAZ for girls was significantly 
higher (p=0.009), thus Infant sex was a determinant for un-
dernutrition with boys more affected than girls. The prevalen-
ce of stunting, wasting and underweight were 30%, 4%, and 
20%, respectively. A greater proportion of children aged 18-23 
months were stunted (44%) and underweight (34%) compared 
to younger infants (p<0.01). 12% of all infants were severely 
stunted while 1% and 5% were severely wasted and severely 
underweight, respectively. Infants of older caregivers (women) 
were significantly lighter/shorter than those of younger caregi-
ver (p=0.008). 

Conclusions: Malnutrition is highly prevalent and severe 
in this area placing children 6–24 months at high risk of pre-
mature death. More attention is needed for boys who are more 
affected than girls. There is need for context relevant interven-
tions to combat malnutrition in this region and other similar 
settings. 

Key words: stunting, wasting, malnutrition, infants and 
young children, Western Kenya.
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EFFECTIVENESS OF AN EDUCATIONAL INTER-
VENTION ON NUTRITION AND PHYSICAL ACTIVI-
TY FOR ADOLESCENTS
E. González-Jiménez1, G. Cañadas-De la Fuente1, J. Sch-
midt-Río-Valle1, C. García-García2, M. Tovar-Galvez3

1Departamento de Enfermería. Universidad de Gra-
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2Departamento de Medicina Legal, Toxicología y 
Antropología Física, Universidad de Granada, Spain 
3Universidad de Granada, Granada, Spain

 Background and objectives: Recent studies show an alar-
ming increase in levels of overweight and obesity among chil-
dren and adolescents. The objectives of this survey were two-
fold: firstly, to verify if an educational intervention improves 
the nutritional state of a sample of students and, secondly, to 
check if students adopt good eating habits and healthy physical 
activity, after implementing a health educational intervention. 

Methods: The sample consisted of 91 adolescent between 
15 and 17 years old, 46 males (51.1%) and 44 females (48.9%), 
from a public educational center in Almería (Spain). The sur-
vey was conducted in three phases. The first stage comprise the 
second half of September 2012. In this stage, an assessment of 
the nutritional status of all the students was done by an anthro-
pometry. The second stage (from October 2011 to the first half 
of June 2012), was to implement the educational intervention 
on healthy eating and physical activity. And the last phase was 
extended to the second half of June 2012, where the interven-
tion was evaluated. 

Results: After the intervention, all the students signifi-
catively improved their nutritional state, regardless their age 
(p<0.000). Regarding the adoption of healthy habits, significant 
differences were obtained in test Kreceplus scores (p<0.000). 
No significatively differences were found for physical activity 
after the intervention (p=0.568). 

Conclusions: These results show the effectiveness of the 
procedures applied in this intervention to modify eating ha-
bits. In conclusion, the practice of physical activity is still a big 
problem in the study population. 

Key words: educational intervention, obesity, nutritional 
status, physical activity.
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POSITIVE ASSOCIATION BETWEEN ACTIVITY 
ENERGY EXPENDITURE AND APPENDICULAR 
SKELETAL MASS INDEX IN A GROUP OF BLACK 
SOUTH AFRICAN URBAN WOMEN
H S. Kruger1, 2, L. Havemann-Nel1, C. Botha1, H H. 
Wright1, S J. Moss2, E. Wentzel-Viljoen1, A. Kruger3 
1Centre of Excellence for Nutrition, North-West 
University, South Africa 
2Physical Activity, Sport and Recreation, North-West 
University, South Africa 
3Africa Unit for Transdisciplinary Health Research, 
North-West University, South Africa

Background and objectives: The European Working Group 
on Sarcopenia in Older People (EWGSOP) defines sarcopenia 
as appendicular skeletal mass (ASM) index (ASM /height squa-
red [ASM/h2])<5.5 kg/m2 in women, plus a criterion of low 
muscle strength or low physical performance. There is a lack 
of data on the prevalence and determinants of sarcopenia in 
Africans. The aim of this study was to determine the prevalence 
and determinants of sarcopenia in a group of urban black wo-
men aged 43-100 y in South Africa. 

Methods: In this longitudinal study, anthropometric, de-
mographic and physical activity measurements (by question-
naire) were done in 2005, 2010 and 2012. Dietary intakes were 
measured (2005 and 2010) by quantitative food frequency 
questionnaire. DXA was used to measure ASM in 2012 and 
ASM/h2<5.5 kg/m2 was used as criterion 1 for sarcopenia. 
Grip-strength<20 kg was the additional criterion for low mus-
cle strength and gait speed<0.65 m/s over 6 m was the crite-
rion for low physical performance. Determinants of sarcopenia 
were assessed using multiple regression analysis with ASM/h2 
as the dependent variable. Age, HIV status, smoking, dietary 
intakes and physical activity measured by questionnaire during 
2005 and 2010 and by accelerometer/heart rate monitor (Acti-
heart) in 2012 were covariates in different models. 

Results: According to the EWGSOP definition 12.7% of the 
women were sarcopenic. After the 14.8% HIV-infected women 
were excluded, 7.9% were sarcopenic. In the total group, the 
negative association between age and ASM/h2 was not sta-
tistically significant. Only HIV-status and activity energy ex-
penditure (by Actiheart) were significant predictors of ASM/
h2. When HIV-infected participants were excluded, animal 
protein intake and activity energy expenditure were positively 
associated with ASM/h2. 

Conclusions: HIV-infection, animal protein intake and ac-
tivity energy expenditure were the most important predictors 
of sarcopenia in a group of urban African women. 

Key words: African women, sarcopenia, physical activity, 
HIV
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USING COMMUNICATION SKILLS TO IMPROVE 
MOTHER’S PRACTICE ON INFANTS AND YOUNG 
CHILD FEEDING AND NUTRITIONALL STATUS OF 
THE CHIDREN
 H. Cao1, 2, L. Nguyen2 
1Science & Reseach Management Department, 
National Institute of Nutrition, Hanoi, Vietnam 
2Vice-Director, National Institue of Nutrition, Hanoi, 
Vietnam

Background and objectives: Malnutrition is public health 
problem in Vietnam, one of reasons was improper mother’s 
practices on breast-feeding (BF) and complementary feeding 
(CF). So improving nutritional status of children by correctly 
feeding them is necessary. To determine changes of mother’s 
practices on breast and complementary feeding according 
to WHO criteria and nutritional status of children under 24 
months. 

Methods: Two repeated cross-sectional studies in pairs of 
mothers and their children under 24 months were conducted 
in Phu Tho and Quang Ngai province in 2008-2010. During in-
tervention time, mothers had been consulted by trained nutri-
tional collaborators with 7 home visits in intervention time and 
group discussion focused on practices: early BF, excusive BF, 
proper time for introducing complementary food, sufficient 
amount of complementary meals, diversity of complementary 
food, child illness care and feeding, continuing breast feeding, 
using fortified complementary food 

Results: After 2 year of intervention: Prevalence of initiati-
ve breastfeeding with one hour increased, exclusive breast fee-
ding increased from 46.1% up to 86.2 and from 27% to 42%. 
Prevalence of children aged 12-15 months and 20-23 months 
continuing breast feeding increased from 79% to 86.5% nd 
from 11.1% to 31.9%. Prevalence of children aged 6-23 months 
consumed vitamin A rich food increased 21.1% to 38.2% and 
diversity of food increased from 49.6% to 82.4%. Anthropo-
metric index of children were improved: WAZ, HAZ respec-
tively from -0.85±0.97 and -1.16±1.08; up to -0.58±0.90 and 
-1.03±1.02. Hemoglobin concentration was increased from 
111.2 ± 10 g/L up to 112.8 ± 10 g/L. Prevalence of underweight 
and stunting significantly decreased from 13.0% down 4.7% 
and from 24.1% down to 16.7%, prevalence of anemia was de-
creased from 38.4% into 24.4%. 

Conclusions: Nutrition collaborator’s skill consulting help 
mothers up-graded infants and young child feeding practices 
and help children improve nutritional status. 

Key words: children, feeding, practices, nutrition
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BIOPSYCHOLOGIC NUTRITIONAL SYSTEM- PHY-
SIC AND BREATHING TECHNIQUES
C. Angel1 

1Unicancer (Cancer patient attention department), 
Tomas Uribe Uribe Hostpital,Tulua, Valle, Colombia

Background and objectives: To Prevent disease and main-
tain health through Biysociologic Nutrition, * 1 * 2 given that 
the function of nutrition is to restore tissues and regain ener-
gy. * 1 As we eat we are affected by external stimuli psychic, 
mental or emotional, which modify our biological response. * 
2 (Registered Nationwide, Copyright. Filing 1560 of February 
28, 1994) 

Methods:-By Applying nutritional correction which en-
sures proper handling of biological solids, liquids and air (gas 
feed). -With physical and breathing techniques in order to im-
prove, activate and detoxify organs, glands and systems, and to 
balance mental states. 

Results: In 48 years of study, research and practice abroad 
and in the country, including in public sectors as well as priva-
te and also educational environments at hospitals Direct-Care: 
4944 people Indirect-Care: 11773 people Broadcast in Regio-
nal Radio and Television (2000-2010), on National (2012). 
-Patients record are being systematized for further studies. A 
book is being written for illustrating students and health care 
personal 

Conclusions: Changing eating behaviors -awareness 
against poor eating habits. -Knowledge of nutritional values of 
foods and techniques applicable in daily routine. 

Key words: Nutrition, Joy, Health (NAS)
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GENDER DIFFERENCES BY SKIPPING BREAKFAST 
IN MOOD STATES AND NERVOUS SYSTEM OF 
SCHOOL CHILDREN
M. Moriyama1,2, A. Koide2, T. Yamauchi3, A. Yamamoto4, 
K. Oba5 

1Department of Home Economics, University of 
Aichi Gakusen, Okazaki, Aichi, Japan 
2Department of Life Studies and Environmental 
Science, University of Nagoya Women’s, Nagoya, 
Aichi, Japan 
3Department of Food Science and Nutrition, Univer-
sity of Nagoya Women’s, Nagoya, Aichi, Japan 
4Aichi Gakusen college, Okazaki, Aichi, Japan 
5Department of Food and Nutritional 
Science,University of Chubu, Kasugai, Aichi, Japan

Background and objectives: Studies on the relations-
hip between breakfast consumption and cognitive function, 
knowledge, attitude and behavior of school children are few. 
Ages of the primary school children are the best growing pe-
riod and increasing their appearances as a result of gender di-
fferences in the life cycle. 

Methods: We searched the gender differences by breakfast 
omitting on the activities of the sympathetic nervous system 
and mood states in 32 students (5th grade) of an elementary 
school. We compared the difference of amylase activity as a 
marker of the activity of sympathetic nervous system, 6 values 
of POMS (profile of mood states) and 3 values of VAS (Visual 
Analogue Scale) as a mood states in both cases of breakfast fee-
ding and skipping. Amylase activity and POMS and VAS were 
measured before and after Kraepelin and Stroop tests in fourth 
period. 

Results: In the values of POMS, Tension (T), Anger (A), 
Fatigue (F), Confusion (C) by boys and values of T, Depres-
sion (D), F and C by girls in the case of breakfast skipping (BS) 
were significantly higher than the case of feeding (BF) before 
the tests. After the tests only 3 values by boys were higher, while 
all 6 values of POMS include Vigor (V) were more significant 
difference by girls of BS than that of BF. Furthermore values of 
VAS (sleepiness, lassitude and hunger) and amylase activity of 
BS were higher than that of BF by girls before and after tests. 

Conclusions: The present results suggest that breakfast 
skipping gives much more effect to girls than boys in the sym-
pathetic nervous system and mood states. We may suggest that 
these huge metabolic changes of girls caused by breakfast skip-
ping are associated with cognitive function or problem solving. 

Key words: gender differences, skipping breakfast, mood 
states, nervous system, school children
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PREVALANCE OF ORTHOREXIA NERVOSA 
AMONG ADOLESCENTS AND YOUNG ADULTS
A. Ercan1, 2, S. Altun2, D. Özkahya2, S. Güler2 
1Baskent University, Health Science Faculty, De-
partment of Nutrition And Dietetics, Ankara, Turkey 
2T.C. Istanbul Bilim University, Department of Nutri-
tion and Dietetics, Istanbul, Turkey

Background and objectives: Healthy nutrition is generally 
considered as positive behavior by the general public but peo-
ple who exhibit highly sensitive behavior about their consump-
tion of healthy nutrition carry the risk of developing orthorexia 
nervosa (ON) in the future. The aim of this study was to deter-
mine the prevalance of orthorexia nervosa among adolescents 
and young adults. 

Methods: The study included 438 female (66.1%), 225 
male (33.9%), totally 663 university students with a mean age 
of of 22.8±2.07 years. There were two subgroups by age as 
adolescents (29.7%) and young adults (70.3%). The 44.8% of 
the students were educated in health related departments. A 
self-reported questionnaire about demographic and anthropo-
metric information was administered. The ORTO-15 test was 
used to propose a diagnostic proceeding and to try verify the 
prevalence of ON. ORTO-15 scale used for diagnosis of ortho-
rexia symptoms consists of 15 questions and a 1-to-4 likert type 
scale. Consistent and valid ORTO-15 test described people at 
and under 33 points with Turkish standards as orthorexic. Data 
were analyzed by SPSS 11.5 statistical software for Windows. 

Results: The mean BMI of females and males were 
21.19±3.19 kg/m2 and 23.69±2.91 kg/m2. The prevalence of 
underweight and obese among participants was 13.4% and 
17.4% respectively. There was no significant correlation bet-
ween BMI and ORTO-15 mean scores. Mean score of the parti-
cipants from the ORTO-15 test was 38.2±3.43 and there was no 
statistically difference by gender and education programs. But 
young adult group (38.4±3.47) had higher mean score from 
ORTO-15 than adolescent group (37.7±3.30) and the differen-
ces between groups were statistically significant (p<0.05). A to-
tal of 9.7% of the participants scored below 33 in the ORTO-15 
test. 

Conclusions: Healthy eating obsession (Orthorexia nervo-
sa) is one of the pshychosocial problems. For solving this pro-
blem, effective nutrition education is essential. 

Key words: orthorexia nervosa, BMI, prevalence
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STUDIES ON MILK FAT OF DIFFERENT SOCIOECO-
NOMIC GROUPS OF BENGALI MOTHERS IN DIFFE-
RENT STAGES OF LACTATION
 S. Roy1, 2, S. Ghosh1, P. Dhar2, M. Ghosh1 
1Department of Chemical Technology, University of 
Calcutta, India 
2Department of Home Science, University of Cal-
cutta, India

Background and objectives: Human milk is the best food 
for the neonates as it meets the needs of growing infants. The li-
pid fraction of milk is more important as it has many important 
physiological roles in neonates. The study aims to determine 
the total lipid content, fatty acid composition, cholesterol and 
phospholipids content of colostrum, transitional milk (TM) 
and matured milk (MM) of Bengali mothers of three different 
socioeconomic groups, lower income group (LIG), medium 
income group (MIG) and higher income group (HIG). Particle 
size of milk fat globules was also determined. 

Methods: Samples were collected from 250 healthy, aged 
17-35 years, non-smoking, full-term, non-vegetarian mothers 
belonging to LIG (n=91), MIG (n=69) and HIG (n=90). So-
cioeconomic status and details of food consumption were 
analyzed by food frequency questionnaire. Lipid was extrac-
ted and fatty acid composition was determined by gas liquid 
chromatography after converting fatty acids into methyl es-
ters. Cholesterol and phospholipids contents were determined 
by the method of Toshiaki Ohshima (2001) and Chen et. al. 
(1956), respectively. Milk fat globule size was analyzed by Par-
ticle Analyzer, Delsa Nano-C (A53878) from Beckman Coul-
ter, Mumbai, India. 

Results: Lipid contents mostly showed greater values 
towards matured milk from colostrum in each group. Phos-
pholipids and cholesterol contents also showed the similar fas-
hion as lactation progressed. MIG-colostrum and MM showed 
the highest amount of saturated (40.41±7.46) and monounsa-
turated fatty acid (41.50±2.54) respectively, whereas, HIG-TM 
and colostrum composed with highest n-6 (19.15 ± 1.07) and 
n-3 (6.99 ± 1.87) PUFA respectively. Erucic acid (C22:1n-9) 
and nervonic acid (C24:1n-9) were two important fatty acids 
present in Bengali mothers’ milk. Fat globule size of colos-
trum, TM and MM were 3917.9±358.33, 1543.3±136.14 and 
844.88±232.28 respectively. 

Conclusions: May be compared with other countries, but 
further study with higher number of subjects is required. 

Key words: PUFA, food frequency questionnaire, particle 
size.
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EATING BEHAVIOUR AND BODY IMAGE CON-
CERNS IN ADOLESCENTS
E. Köseler1, S. Metin1, Y. Kaya1, M. Saka1, G. Kiziltan1 

1Baskent University, Health Science Faculty, De-
partment of Nutrition And Dietetics, Ankara, Turkey

Background and objectives: There has been an increased 
awareness of the prevalence of body image problems and disor-
dered eating behavior in children and adolescents. The aim of 
this study was to determine body image and eating behaviours 
in adolescents. 

Methods: The study was conducted on 590 high-school stu-
dents with a mean age of 16.8±1.14 years. Eating behaviours 
and body image concern were assessed by The Eating Attitu-
des Test (EAT-26) and Social Physique Anxiety Scale (SPAS). 
The EAT-26 is the most widely used screening eating disorder. 
A score at or above 20 on the EAT-26 indicates a high level 
of problematic eating behaviors. The SPAS questionnaire is a 
tool used to measure Social Physique Anxiety and high score 
reflects high anxiety level. Body weight and height were deter-
mined and body mass index(BMI) was calculated and evalua-
ted by WHO standards. All data was evaluated by SPSS13.0 for 
Windows. 

Results: Participants of the study were 58.8% female, 41.2% 
male. The percentages of the girls and boys with a BMI ≥85th 
percentile were 11.5% and 22.5%, respectively. The 18.5% of 
the girls and 13.5% of the boys were underweight (BMI≤15th 
percentile). The mean scores of EAT-26 and SPAS of girls were 
higher than boys (p<0.05). In girls, there were positive correla-
tions between BMI and EAT-26 (r=0.136, p=0.011) and SPAS 
(r=0.226, p=0.000) score. Among girls and boys the percenta-
ges of the abnormal eating behaviour and the high anxiety were 
23.9%, 62.2% and 11.5%, 47.1%, respectively. The SPAS score 
was positively correlated with the BMI percentiles of all indivi-
duals (r=0.158, p=0.000). 

Conclusions: Obesity in adolescence may have serious 
health and psychosocial consequences. Adolescents, especially 
girls are at high risk for abnormal eating behaviours and social 
physique anxiety. 

Key words: body image, eating behaviours, self-esteem, 
adolescents
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EVALUATION OF APPETITE AND NUTRITIONAL 
STATUS OF PREGNANT ADOLESCENTS
E. Köseler1, A. Ercan1, G. Kaz-ltan1, S. Gürda1, E. Güzel1 
1Baskent University, Health Science Faculty,  
Department of Nutrition And Dietetics, Ankara, Turkey

Background and objectives: Adequate nutrition is essential 
to maintain health at every stage of life. Nutritional needs differ 
across various age groups and with certain health conditions. 
Adolescence pregnancy is one such instance in which nutritio-
nal needs are differ. The aim of this study was to determine the 
nutritional status of pregnant adolescents. 

Methods: A total of 100 pregnant adolescents with a mean 
age of 20.1±2.14 years participated in this study. Pre-pregnancy 
body weight, current body weight, height and nutritional status 
were determined via a questionnaire. Body mass index (BMI) 
was calculated and evaluated by WHO standards. All data was 
evaluated by SPSS 13.0 for Windows. 

Results: The mean gestational age of pregnant adolescents 
was 30.0±7.01 weeks and the mean of parity was 1.31±0.58. The 
mean pre-pregnancy and current BMI of pregnant adolescents 
were 21.2±3.58 kg/m2 and 25.1±3.95 kg/m2, respectively. Ac-
cording to pre-pregnancy BMI, 18.0% of pregnant adolescents 
were underweight, 70.0% were normal, 8.0% were overweight, 
4.0% were obese. The mean body weight gain during pregnancy 
was 9.6±5:38 kg. The 42.0% of pregnant women identified their 
appetite appetence and 16.0% of them identified their appetite 
as inappetent. The average number of main meals and snacks 
consumed by pregnant adolescents were 2.4±0.55 and 2.7±0.96, 
respectively. The majority of individuals (68.0%) were skipping 
meals mostly lunch meal (37.8%). The mean daily energy in-
take of pregnant adolescents were 3490.7±952.20 kcal. The per-
centages of the energy from carbohydrate, protein and fat were 
45.1%±5.36, 13.1%±2.16 and 41.7%±6.06, respectively. Dietary 
intake of vitamin A, folic acid, calcium and iron didn’t meet the 
DRI recommendations. 

Conclusions: Adolescents who become pregnant can be 
nutritionally at risk. Many adolescents do not have good ea-
ting habits and their diets are often high in fat and calories. So, 
pregnant adolescents need professional nutritional assistance. 

Key words: adolescent pregnancies, nutrition, appetite, 
BMI
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THE EFFECT OF DIFFERENT AMOUNTS OF FRUC-
TOSE CONSUMPTION ON SOME ANTHROPOME-
TRIC MEASUREMENTS AND BIOCHEMICAL PARA-
METERS
E. Köseler1, G. Kiziltan 1, A. Kut2, M. Saka1 

1Baskent University, Health Science Faculty, De-
partment of Nutrition And Dietetics, Ankara, Turkey

Background and objectives: An increase in high fructose 
corn syrup, as well as total fructose, consumption over the past 
ten years has been linked to a rise in obesity and metabolic di-
sorders. The objective of this study was to determine the rela-
tions between some biochemical parameters, anthropometric 
measurements and dietary fructose consumption. 

Methods: The study was planned on 90 (41 men, 49 wo-
men) healthy individuals with a mean age of 31.9±7.15 years. 
A questionnaire was administered to determine personal cha-
racteristics and anthropometric measurements [height, body 
weight, waist circumference, body mass index (BMI)]. The 
nutritional status was determined by food-frequency question-
naire and three days 24-h dietary records. Some biochemical 
parameters were also determined. All data was evaluated by 
SPSS 13.0 for Windows. 

Results: The mean daily dietary fructose consumption 
was 42.3±22.74 g and the men’s consumption of fructose was 
higher than women’s (p<0.05). The daily dietary fructose con-
sumption was higher in 41-50 age groups (44.3± 19.55 g) and 
the main source of fructose was sucrose. The percentages of 
fructose from energy were 7.2% in men, 5.7% in women. The 
percentages of the participants that consumes fructose daily 
≥50 g and ≥10% of the total energy was 33.3% and 18.9%. The-
re were significant positive correlations between the energy in-
take (r=0.717, p=0.000), body weight (r=0.267, p=0.011) and 
fructose consumption. The participants who consumed ≥50 g 
fructose have higher waist circumferences, serum glucose and 
total cholesterol levels than the participants who consumed 
<50g fructose but the differences were not statistically signifi-
cant (p>0.05). 

Conclusions: As a conclusion, dietary fructose from added 
sugar may cause some health problems. So, the healthy prefe-
rence of fructose source in diets is fruit and the amount of safe 
dietary intake of fructose may accept as 10% of total energy. 

Key words: fructose, high fructose corn syrup, obesity, 
chronic diseases, nutrition

PO636
EXCLUSIVE BREASTFEEDING: PREGNANT WOMEN’S 
AWARENESS AND HEALTHCARE PROVIDERS’ PRAC-
TICES DURING ANTENATAL VISITS IN MOROGORO, 
TANZANIA

H. Mbwana1, C. Conlon2, P. von Hurst2 
1Department of Food Science and Technology, 
Sokoine University of Agriculture, Morogoro Tanza-
nia 
2Institute of Food, Nutrition & Human Health, Mas-
sey University, New Zealand

Background and objectives: In Tanzania about 42% of 
children below five years are stunted due to chronic malnutri-
tion. Exclusive breastfeeding (EBF) may be an effective strategy 
to protect infants from malnutrition. Therefore, it is important 
to disseminate accurate information on breastfeeding recom-
mendations to pregnant women attending antenatal visits The 
aim of the present study was to assess the awareness of exclu-
sive breastfeeding among first time pregnant women attending 
antenatal clinics, and breastfeeding counselling practices of 
healthcare providers, for alignment with the WHO recommen-
dations. 

Methods: A cross sectional study of eighty first time preg-
nant women attending antenatal clinics (ANC) at Mzumbe 
Health Centre and Tangeni dispensary, and six nurses pro-
viding care in these facilities was undertaken. Questionnai-
res were used to evaluate women’s breastfeeding knowledge 
and future intentions to breastfeed and nurses’ breastfeeding 
knowledge and counselling practices. 

Results: Women’s knowledge in EBF was generally poor; 
there were no differences in breastfeeding knowledge between 
the two facilities. About 94% of women had never received 
breastfeeding counselling at the ANC, 61% received EBF infor-
mation from their mothers, 37.5% said glucose water should 
be given immediately after delivery, only 23.8% planned to in-
troduce solids at six months, the majority indicating that they 
would start solids at a younger age. Common reasons for intro-
ducing solids were; baby will be old enough (55%), baby will 
be hungry (32.5%), advised by the nurse (7.5%). Only one nur-
se had received training on breastfeeding, nurses’ knowledge 
of WHO breastfeeding recommendations was poor; however 
nurses had satisfactory knowledge of how to solve breastfee-
ding problems. Only three nurses said they educate mothers 
about exclusive breastfeeding. 

Conclusions: Findings highlight a need to focus on delive-
ring information and education to women and nurses. 

Key words: breastfeeding, knowledge, healthcare providers, 
pregnant women
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VIA® INSTANT COFFEE ENHANCES EXPLOSIVE 
BENCH PRESS PERFORMANCE
M C. Powers1, S. Kirk1, C. Goggin1, R. Smith1, A. Slotta1, 
A. Betro1, K. Santana1, A. Cox1, K. Dreger1, A. Hubbell1, 
L. Lowery1 
1Department of Human Performance and Sports 
Business, University of Mount Union, Alliance, Ohio, 
USA 
2Nutrition, Exercise & Wellness Associates, Ltd., 
Cuyahoga Falls, OH, USA

Background and objectives: There has been debate on 
whether caffeine intake enhances performance in resistance 
trained individuals. This study tested a new, highly caffeinated 
coffee product, Via® instant coffee (VIA). We hypothesized that 
VIA consumption will increase (p<0.05) muscle explosiveness 
in resistance-trained (8.0±4.3 y) college-aged students (n=12; 
22.5+4.7 y) compared to themselves in a decaffeinated condi-
tion (DCF). 

Methods: After 24 hours of dietary control and caffeine abs-
tinence, fasted subjects performed three separate repetitions of 
strict Smith bench press under two conditions (VIA, DCF), 
with trials separated by 48-72 hours. The peak force (FOR), 
peak power (POW), peak velocity (VEL), and maximum rate 
of force development (RFD) of the VIA trial were compared 
to DCF. FOR, POW, VEL, and RFD were measured via Ballis-
tic Measurement System (BMS) linear displacement, XPV6+ 
(Innervations, Inc. South Australia, Australia). Results: Results 
suggest a significant increase in FOR (VIA 551.6±263.2 N vs 
DCF 542.8±262.7 N; p=0.027); POW (VIA 505.2±246.4 W vs 
DCF 471.6±233.4 W; p=0.004); VEL (VIA 1.21±0.14 m/s vs 
DCF 1.12±0.13 m/s; p=0.0008); and RFD (VIA 1546.3±884.9 
N/s vs DCF 1409.3±7585.5 N/s; p=0.024). 

Conclusions: These preliminary data support the hypothe-
sis that explosive muscle performance increases under the in-
fluence of Via® instant coffee. 

Key words: caffeine, resistance exercise, sports nutrition, 
neuromuscular. 

PO638
EFFECTS OF VIA® INSTANT COFFEE ON EXPLOSI-
VE SQUAT PERFORMANCE
C. Goggin1, S. Kirk1, M C. Powers1, R. Smith1, A. Slotta1, A. 
Betro1, K. Santana1, A. Cox1, K. Dreger1, L. Lowery1

1Department of Human Performance and Sports 
Business, University of Mount Union, Alliance, Ohio, 
USA 
2Nutrition, Exercise & Wellness Associates, Ltd., 
Cuyahoga Falls, Ohio, USA

Background and objectives: Caffeine is commonly con-
sidered a performance enhancer during resistance training. 
A new, highly caffeinated instant coffee product, Via® (VIA), 
was tested in this study. We hypothesized that VIA consump-
tion would increase (p<0.05) explosive squat performance in 
resistance-trained (8.0±4.3 years) university students (n=12; 
22.5+4.7 y) in a double blind experimental design. 

Methods: Fasted subjects performed three repetitions of 
strict Smith squat under two conditions (VIA, decaffeinated 
VIA [DCF]), after 24 hours of dietary control and caffeine abs-
tinence, with trials separated by 48-72 hours. The peak force 
(FOR), peak power (POW), peak velocity (VEL), and maxi-
mum rate of force development (RFD) of the VIA trial were 
compared to DCF. Ballistic Measurement System (BMS) linear 
displacement, XPV6+ (Innervations, Inc. South Australia, 
Australia) was employed. 

Results: Results reveal a significant increase in VEL (VIA 
1.655±0.223 m/s vs DCF 1.588±0.215 m/s; p=0.006). There was 
no significant increase in FOR (VIA 1505.3±281.9 N vs DCF 
1518.3±319.9 N; p=0.698); POW (VIA 1927.12±527.9 W vs 
DCF 1878.88±565.93 W; p=0.301); RFD (VIA 4327.5±1257.05 
N/s vs DCF 4268.83±1141.76 N/s; p=0.793). 

Conclusions: These preliminary data suggest enhancement 
of velocity but no other performance variables after ingesting 
VIA. Given other findings from our laboratory, future research 
should focus on differences between upper and lower body 
performance after ingesting caffeinated drinks. 

Key words: caffeine, resistance exercise, sports nutrition, 
neuromuscular 
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ACTION OF THE NAGOYA HEALTH COLLEGE-
HEALTH CARE IN THE ELDERLY PERSON
N. Katayama1, A. Hosono2, N. Andou1, H. Itou1, N. 
Iwata1, N. Kawajiri1, E. Kawada1, E. Shimizu1, A. Shi-
moda1, K. Shimoyama1, K. Suzumura1, Y. Nagumo1, T. 
Mizuno1 
1Nagoya Women’s University, Japan 
2Nagoya City University Graduate School of Medical 
Sciences and Medical School, Japan

Background and objectives: Japan is super aged society. 
Therefore there is the risk that health insurance system will fail 
in the near future. In each area, Public health center plays a 
key role and opens up health club. Nagoya Women’s Univer-
sity does the healthy college in cooperation with Mizuho Pu-
blic Health Center in Mizuho-ku of Nagoya City. This healthy 
college is carried out every year. The purpose of this healthy 
college is that an elderly person lives long healthily. 

Methods: The participants of the healthy college were re-
cruited by the public information magazine of Nagoya City. 
The elected applicant can participate in a healthy college per-
formed in Nagoya Women’s University. The content of six times 
of lectures is as follows: 1) Sense of taste and smell, 2) Low GI 
food, 3)Sleep apnea syndrome, 4)High quality of sleep, 5) Me-
dicinal herbs dish, 6) Exercise. The participant was measured 
blood pressure, weight and percent of body fat every time. In 
addition, questionary survey was carried out before and after 
the college, about dietary habits and exercise custom. 

Results: The age of the 28 participant are 65±3. The height, 
weight and percent of body fat were as follows: 156.3±6.05 cm, 
54.6±9.9 kg, 22.3±3.5 kg/m2,32.1±}4.9%. Twenty three people 
who participated in the healthy college were improved dietary 
habits. Twenty four people who participated in the healthy co-
llege were improved exercise custom. 

Conclusions: Even if the BMI level was a standard, the par-
ticipant body mass of fat was much. There were many people 
whom the quality of the sleep had not well. However, dietary 
habits and exercise custom of many people were improved by 
participation in Nagoya health college. 

Key words: elderly person, healthy college, Food habits, 
Exercise custom, ody fat

PO640
THE EFFECT OF WEIGHT LOSS DIET AND OME-
GA-3 FATTY ACIDS ON BODY WEIGHT AND SOME 
BIOCHEMICAL PARAMETERS IN PATIENTS WITH 
POLYCYSTIC OVARY SYNDROME
G. Çađýran1, G. Kýzýltan2, H. Þatýrođlu3 

1Bayýndýr Hospital, Ankara, Turkey 
2BaÞkent University, Health Science Faculty, De-
partment of Nutrition and Dietetics, Ankara, Turkey 
3HÞ Clinic, Gynecology, Obstetrics and Infertility 
Center, Ankara, Turkey

Background and objectives: Being overweight and insulin 
resistant are prevalent in polycystic ovary syndrome (PCOS) 
patients. This study was planned to investigate the effects of 
weight loss diet and omega-3 fatty acids on body weight and 
some biochemical parameters in patients with PCOS. 

Methods: The study was conducted on 22 new diagnosed 
obese (BMI=25.0-35.0 kg/m2) PCOS patients with a mean age 
of 27.4±4.87 years. There were three groups. First group (n=8) 
was treated with only metformin, the second group (n=8) was 
treated with the combination of metformin and weight loss, the 
third group (n=6) was treated with the combination of met-
formin and omega-3 riched weight loss diet. Nutritional status 
was determined by three days 24-h food records and evaluated 
by Dietary Reference Intake (DRI) recommendations. Anthro-
pometric measurements and some blood biochemical parame-
ters were evaluated at baseline, at the end of the 4th and 8th 
weeks. All data was evaluated by SPSS 13.0 for Windows. 

Results: At the baseline, the dietary energy, carbohydrate, 
protein, fiber, cholesterol, vitamin and mineral intakes were 
similar among groups. In all groups, dietary fat intake was hig-
her than DRI recommendations (between 2nd and 3rd groups; 
p<0.05). There were no statistically significant anthropome-
tric changes in 1st group, but in 2nd and 3rd groups, after the 
treatment, the body weight, body mass index, waist circumfe-
rence, body fat ratio, fat-free mass and fat-free mass index va-
lues were significantly decreased at the end of the 8th weeks 
(p<0.05). In the 2nd and 3rd groups, serum total cholesterol le-
vels were decreased after 8th week (p<0.05). The serum fasting 
insulin levels and HOMA-IR values were statistically different 
between 2nd and 3rd groups (p<0.05). 

Conclusions: Weight control is very important in PCOS 
patients for regulation of blood parameters and preventing 
from complications. 

Key words: PCOS, metformin, weight loss diet, omega-3 
fatty acids
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MATERNAL MICRONUTRIENT-RICH FOODS IN-
TAKE AND BIRTH SIZE IN EGYPT
E. Nayera1, Hassan1, 2, S. El-Masry1, S. Gabrial2 
1Biological Anthropology Dept., National Research 
Centre, Cairo, Egypt 
2Food Science and Nutrition Dept., National Re-
search Centre, Cairo, Egypt

Background and objectives: Adequate supply of nutrients 
is probably the most important environmental factor affecting 
pregnancy outcome, mainly birth size. The aim of the present 
study was to investigate relationship between maternal nutri-
tion and birth size in a cross-sectional study of 434 healthy 
pregnant Egyptian women and their neonates, focusing on 
macronutrient intake, diet quality specially micronutrient con-
tent; maternal and neonatal anthropometry. 

Methods: Maternal weight, height and body mass index 
(BMI), food intake (was assessed using food frequency ques-
tionnaire of 12 food categories at each of the three trimesters 
of gestation) and haemoglobin levels were recorded. Neona-
tal birth weight; lengths (crown–heel, trunk, upper and lower 
arm); circumferences (head, mid-upper arm, chest, waist, hip, 
thigh and calf), and skin fold thickness (triceps, biceps, suprai-
liac and sub scapular) were attempted. 

Results: Frequency of carbohydrate intake was not associa-
ted with birth size for both genders, but frequent intake of fat 
and protein during third trimester showed a significant rela-
tion with girl’s birth size. High fat intake during third trimester 
was associated with triceps SF for boys and waist circumferen-
ce and BMI of girls. However, birth size was strongly associated 
with improved maternal intake of milk and green leafy vegeta-
bles all over gestation and fruits from second trimester till late 
gestation leading to improved fetal growth. Significant positive 
correlation between maternal anthropometric variables with 
neonatal birth dimensions was observed and the effect was 
more evident in girls than boys for BMI and head circumfe-
rence. Significant negative correlations were found between 
maternal haemoglobin levels and birth size. 

Conclusions: Birth size was strongly correlated with ma-
ternal anthropometry and consumption of micronutrient-rich 
food at all stages of gestation. This suggests that micronutrients 
may be important limiting factors for fetal growth. 

Acknowledgements: mothers and their neonates; without 
them, this study couldn’t be completed and National Research 
Centre for funding. 

Key words: maternal, micronutrient intake, birth size

PO642
COMPLEMENTARY FEEDING PRACTICES IN 
SOUTHEAST ASIAN COUNTRIES
M S V. Amarra1, P. Chan1 

1International Life Sciences Institute Southeast Asia 
Region, Singapore

Background and objectives: In 2010, the WHO released a 
set of indicators for assessing infant and young child feeding 
(IYCF) practices to enable assessment of the situation regar-
ding breastfeeding and complementary feeding of children at 
the population level. Indicators were incorporated into nation-
wide household surveys, particularly the Demographic and 
Health Surveys (DHS) and Multiple Indicator Cluster Surveys 
(MICS). This report reviews the latest DHS and MICS results 
on complementary feeding practices in Southeast Asian coun-
tries – Philippines, Indonesia, Cambodia, Vietnam–and com-
pares complementary feeding of breastfed and nonbreastfed 
children age 6-24 months. 

Methods: WHO indicators for assessing infant and child 
feeding practices were obtained from country DHS and MICS 
reports: timely introduction of complementary foods, mini-
mum meal frequency, minimum dietary diversity, minimum 
acceptable diet, and consumption of iron-rich and iron-forti-
fied foods. 

Results: Timely introduction of complementary foods was 
lowest in Vietnam (50.4%), followed by Indonesia (75%), Cam-
bodia (87.7%), and Philippines (89%). Majority (69-78%) of 
children in these countries were given iron-rich and iron-for-
tified foods. Breastfed children in Cambodia, Indonesia, and 
Philippines received better quality complementary diets than 
nonbreastfed children. The proportion of breastfed vs non-
breastfed children who received a minimum acceptable diet 
was 28.2 vs 10.9%, respectively in Cambodia, 52.5 vs 8.3% in 
Indonesia, and 68.2 vs 40.5% in Philippines. A similar pattern 
was obtained for the indicator minimum meal frequency – i.e, 
78.8 vs 61.7% (for breastfed vs nonbreastfed children, respecti-
vely) in Cambodia, 67 vs 11.9% in Indonesia and 80.7 vs 48.2% 
in Philippines. 

Conclusions: In certain countries, complementary feeding 
of breastfed children is more likely to conform with IYCF re-
commendations. Studies are needed to identify factors un-
derlying differential complementary feeding of breastfed and 
nonbreastfed children in Southeast Asia and whether the 
WHO indicators reflect adequate energy and nutrient intakes. 

Key words: complementary feeding, Southeast Asia, child 
feeding
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DIETARY DIVERSITY AS A CORRELATE OF UNDER-
NUTRITION AMONG SCHOOL AGE CHILDREN IN 
SOUTHWESTERN NIGERIA
M. Olumakaiye1

1Department of Family, Nutrition and Consumer 
Sciences, Obafemi Awolowo University, Ile Ife, 
Nigeria

Background and objectives: Dietary diversity has been re-
cognized as a key element of high quality diet, which is assumed 
to be a proxy nutrient adequacy. This study was conducted to 
determine the association between undernutrition and dietary 
diversity among school-age children in southwestern Nigeria. 

Methods: This current study is a cross-sectional study of 
school aged children. 600 school children were randomly se-
lected from six private and six public schools in the region. A 
standardized FAO-published 24-hour diet recall questionnaire 
for calculating a dietary diversity score was adapted, tested, and 
used for all students. Weight and height measures were taken 
and weight-for-age, height-for-age, and weight-for height 
Z scores were calculated to determine the prevalence of un-
derweight, stunting, and wasting respectively. 

Results: The average age for students in the study was 8.3 
years. Significant differences existed between students in pri-
vate and public schools in BMI-for-age (p=0.025), in dietary 
diversity scores (p=0.034) and in undernutrition (p=0.003). 
No private school children exhibited underweight or stunting, 
but 11.7% were overweight or obese. No public school students 
were overweight. Stunting (p=0.024) and wasting (p=0.018) 
correlated significantly with lower dietary diversity scores. The 
food groups at the lowest levels in the children’s diet were organ 
meats, milk and milk products, eggs, and vitamin A rich fruits 
and vegetables. 

Conclusions: A dietary diversity score may be useful in 
identifying school children at risk of undernutrition and the 
food groups most often lacking in local diets. Methods of in-
creasing dietary diversity in meals at school and at home are 
likely to benefit children at nutritional risk. 

Key words: dietary diversity, undernutrition, school chil-
dren, Nigeria
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EMPOWERING WOMEN COOPERATIVES TO RAISE 
MALNOURISHED CHILDREN LIVING STANDARDS 
IN HUYE DISTRICT/RWANDA
G. Kamaliza1, C. Karangwa2, J B. Gahutu3, A. Symaldi-
no4, D. Kabakambire5, F. Mukanyangezi6 

1Department of matenal and child nutrition, Rwan-
da Village Concept Project (RVCP), Rwanda 
2Laboratoire d’analyses des medicaments et des 
produit alimentaires,national university of Rwanda, 
Rwanda 
3Department of physiology, University teaching 
hospital of Butare, Rwanda 
4Department of Maternal health, GlobeMed, USA 
5Department of pediatrics, University of teaching 
hospital of butare, Rwanda 
6Department of pharmacy, National university of 
Rwanda, Rwanda 

Background and objectives: In Rwanda, chronic malnu-
trition poses a serious threat to the mental and physical de-
velopment of nearly half (45%) of all children under five and 
has been identified as an underlying factor in 43% of deaths in 
children under five. In rural areas of Rwanda, 154,000 children 
continue to die each year before their fifth birthday, mostly 
from preventable causes. Women in the rural community are 
taught repeatedly about proper maternal health and child nu-
trition, but lack of means to achieve it. The objective of the 
intervention was to better respond to women and newborn’s 
health needs, by enabling them to produce and growing vege-
tables and fruits.

Methods: Providing knowledge and skills on children nu-
trition and maternal health to the 50 rural women cooperative 
with severely malnourished children received at Huye health 
center/Rwanda from January 2012 to December 2012. We pro-
vided through education sessions and then established Akari-
ma k’Igikoni (Kitchen garden), household consume its product 
and provision of small livestock (goats) to produce organic fer-
tilizer to use in gardens .Promoting production and consump-
tion of fruits and vegetables at families, growing of micronu-
trient-rich foods (soya, groundnuts, mushrooms, sweet potato 
varieties that contain carotene) to improve nutrients intake for 
malnourished children. 

Results: A child was 5 kgs, after attending teaching ses-
sions and establishing kitchen garden for proper feeding, the 
kid is now 14 kgs .Rural malnourished children attending huye 
health center reduced from 48% to 23% among 50 women par-
ticipants, after completing maternal health education sessions. 
Cooperative enabled local women to raise the standard of li-
ving. 
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Conclusions: Income generation cooperative enabled rural 
women to raise the standard of living for their family, provided 
proper nutrition for their kids. Women cooperatives could be 
used to improve children nutrition. 

Key words: malnutrition, cooperative, garden, rural

PO645
INFANT AND YOUNG CHILD FEEDING PRACTICES 
AND CHILD UNDERNUTRITION IN RURAL, CHINA
Y Y. Wang1, 2, W. He2, C M. Chen1,2

1ILSI Focal Point In China, Beijing, China 
2Chinese Center for Disease Control and Prevntion, 
Beijing, China

Background and objectives: To explore infant and young 
child feeding (IYCF) practices and determine the association 
between feeding indicators and nutritional status of children 
aged 0-23 months in rural, China 

Methods: Data from the 2010 China Food and Nutrition 
Surveillance survey were used. A sample of 4094 children was 
obtained with stratified random cluster sampling method. In-
formation on feeding practices was obtained by interviewing 
the caregivers, anthropometric measurements were conduc-
ted. New WHO feeding indicators were used to assess child 
feeding, and nutritional status was determined according to 
WHO child growth standards. 

Results: Only 11.9% of infants were put to the breast within 
1 hour of birth, and 37% of infants younger than 6 months were 
exclusively breastfed. About 90% of infants aged 6¨C8 months 
received solid, semi-solid or soft foods, 62.2% of children aged 
6-23 months old met the minimum criteria for dietary diversi-
ty, 69% received the minimum meal frequency, and 43.2% had 
a minimum acceptable diet. Regression model indicated that 
children who achieved minimum acceptable diet had higher 
Height-for-age Z-score (p<0.05), desired feeding frequency 
was associated with higher Weight-for-age Z-score (p<0.05); 
Logistic regress models confirmed that children with mini-
mum acceptable diet had lower risk of underweight (OR=0.56, 
95% CI 0.38, 0.82). 

Conclusions: The result highlight the importance of IYCF 
practices as determinants of child growth outcomes, greater 
efforts should be made to improve sub-optimal practices in ru-
ral, China, from timely initiation of breastfeeding and exclusive 
breastfeeding for 6 months to diet diversity, especially mini-
mum acceptable diet. 

Key words: breastfeeding, WHO feeding indicators, under-
nutrition
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PREVALENCE OF VITAMIN A DEFICIENCY AMONG 
INFANTS IN WESTERN KENYA
F. Grant1, D. Cole2, S. Kirimi1, C. Levin3, D. Garrett4, S. 
Kariuki5, H. Ouedarogo1, C. Loechl6, R. Baingana7, M. 
Oyunga8, J. Low1 

1International Potato Centre, Nairob, Kenya 
2Dalla Lana School of Public Health, University of 
Toronto, Canada 
3University of Washington, Seattle, WA, USA 
4PATH, Seattle, WA, USA 
5Kenya Medical Research Institute, Kisumu, Kenya 
6International Potato Center, Kampala, Uganda  
7Makerere University, Kampala, Uganda 
8Kenya Agriculture Research Institute, Kisumu, 
Kenya

Background and objectives: Vitamin A deficiency (VAD) 
is a significant burden among children less than 5 years old 
and pregnant and lactating women especially in sub-Saharan 
Africa. We assessed the levels of vitamin A and prevalence of 
VAD among children age 6-23 months in 2 counties in western 
Kenya. 

Methods: Dry Blood Spot (DBS) samples were obtained 
from 1850 infants in a community-based cross-sectional sur-
vey. Lab analysis of retinol-binding protein (RBP) was carried 
out on a random subsample (n=881) of infants using a rapid 
enzyme immunoassay (EIA) technique to estimate vitamin 
A status. Values were adjusted for influence of inflammation 
using C-reactive protein (CRP, >5 mg/L) and population pre-
valence of VAD (RBP <0.70 µmol/L) estimated. 

Results: Mean (geometric± SD) concentration of RBP was 
low (0.88±0.42µmol/L) and consequently the inflammation-
adjusted mean (±SE) prevalence of VAD was high (29.6±1.6%) 
in this population. The level of CRP was within normal range 
(0.37±1.74 mg/L) whilst 8.6±0.9% of the children had subcli-
nical inflammation (CRP>5 mg/L). The prevalence of VAD did 
not differ by child sex (Chi-squared, c2= 0.68, p=0.41), child 
nutritional status (wasting (p=0.75) and stunting (p=0.40)), 
reported child intake of vitamin A capsule within the past 1 
year (p=0.22), maternal vitamin A nutritional knowledge (Chi-
squared, c2= 0.20, p=0.66), or reported maternal intake of vita-
min A capsule within 2 months of delivery (p=0.44). 

Conclusions: Prevalence of VAD in this sample of infants 
was high irrespective of intake of vitamin capsule or maternal 
vitamin A nutrition knowledge. A sustainable food-based in-
tervention in this area of western Kenya to combat VAD espe-
cially in pregnant women and infants is warranted. 

Key words: vitamin A deficiency, sub-Saharan Africa, reti-
nol-binding protein, C-reactive protein, western Kenya.
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URINARY EXCRETION LEVELS OF WATER-SOLU-
BLE VITAMINS IN PREGNANT AND LACTATING 
WOMEN IN JAPAN
T. Fukuwatari1, 2, M. Sano1, C. Hiratsuka1, K. Suzuki1, S. 
Aoki1, C. Nagai1, S. Sasaki2, K. Shibata1 

1Department of Nutrition, School of Human Cul-
tures, The University of Shiga Prefecture, Hikone, 
Japan 
2Department of Social and Preventive Epidemiolo-
gy, School of Public Health, The University of Tokyo, 
Tokyo, Japan

Background and objectives: The dietary habits of pregnant 
and lactating women are important for meeting the nutritional 
needs of both the women and their children. Recent studies 
have shown that the urinary excretion levels of water-soluble 
vitamins can be used as biomarkers for the nutritional status 
of these vitamins. The objective of this study is to determine 
changes in the urinary excretion levels of water-soluble vita-
mins during pregnant and lactating stages. 

Methods: The design used was cross-sectional study. Con-
trol women (n=37), women in the 2nd (16-27 wk, n= 24) and 
3rd trimester of pregnancy (over 28 wk, n=32), and early- (0-5 
mo, n=50) and late-stage lactating (6-11 mo, n=49) women 
took part in the survey. A single 24-h urine sample was co-
llected one day after the completion of a validated, self-admi-
nistered comprehensive diet history questionnaire to measure 
water-soluble vitamins. 

Results: The mean age of subjects was 32 years, and mean 
height was 160 cm. The average intakes of vitamin B6 and fo-
late were lower than the estimated average requirement value 
for the Japanese Dietary Reference Intakes during pregnancy. 
Urine nicotinamide metabolites and folate levels were higher 
in pregnant women than in control women. Urine excretion 
level of vitamin B1 decreased during lactation and that of pan-
tothenic acid decreased during pregnancy and lactation. These 
results suggest that these changes reflect the increase of nicoti-
namide synthesis from tryptophan during pregnancy, increase 
of vitamin B1 and pantothenic acid requirements during preg-
nancy, and excretion of pantothenic acid to breast milk. 

Conclusions: These results provide valuable information 
for setting the Dietary Reference Intakes of water-soluble vita-
mins for pregnant and lactating women. 

Key words: vitamin, pregnancy, lactation, human, urine

PO648
SLEEP QUALITY IN THE SURVIVAL OF ELDERLY 
TAIWANESE: ROLES FOR DIETARY DIVERSITY 
AND PYRIDOXINE IN MEN AND WOMEN
Y C. Huang1, M L. Wahlqvist2,3,4,5, M S. Lee4,5 
1Graduate Institute of Life Sciences, National Defen-
se Medical Center, Taipei, Taiwan 
2Institute of Population Health Sciences, National 
Health Research Institutes, Taiwan, ROC 
3Department of Epidemiology and Preventive 
Medicine and the Monash Asia Institute, Monash 
University, Melbourne, Australia 
4School of Public Health, National Defense Medical 
Center, Taiwan, ROC 
5Monash Asia Institute, Monash University, Caulfield 
East, Victoria, Australia

Background and objectives: Diet may contribute to sleep 
and all-cause mortality among elderly men and women. 

Methods: The representative Nutrition and Health Survey 
in Taiwan for elders during 1999–2000 was used. Some 942 
men and 923 women aged. The representative Nutrition and 
Health Survey in Taiwan for elders during 1999–2000 was used. 
Some 942 men andtary recalls. Participants were examined and 
fasting blood taken. Sleep quality was classified as poor, fair or 
good. Death Registry linkage until December 31, 2008 provi-
ded all-cause mortality. 

Results: For women, but not men, poor sleepers had signi-
ficantly lower vegetable and vitamin B-6 intakes, compared to 
good sleepers (P<0.05). For men, but not women, good and fair 
sleepers had a lower risk of death compared to poor sleepers 
after relevant adjustments with corresponding hazards ratios 
(HR) (95% confidence intervals (CI)) of 0.60 (0.42–0.87) and 
0.55 (0.36–0.86). The joint HRs for “DDS>4 and good sleep” 
were 0.38 (0.22–0.66) for men and 0.52 (0.30–0.88) for women 
compared with “DDS results: For women, but not men, poor 
sleepers had significantly lower vegetable and vitamin B-6 in-
takes, compared to good sleepers ( compared with “insufficient 
and poor sleep” for men and women, respectively; for women, 
PLP adequacy provided significantly reduced HRs for good 
and poor sleep. 

Conclusions: Sleep quality played a more important role in 
mortality for men than for women. Sufficient dietary diversi-
ty in men could offset the adverse effect on mortality of poor 
sleep. In women, PLP predicts mortality more than does sleep. 

Key words: vitamin B-6, DDS, sleep, gender, mortality
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UNDER-NUTRITION LOWERS LEARNING AND 
MEMORY ABILITY AMONG CHILDREN AGE 5-6 
YEARS OLD IN BOGOR–INDONESIA
E. Palupi1, 2, A. Sulaeman2, A. Ploeger1 
1Department of Organic Food Quality and Food 
Culture, University of Kassel, Germany 
2Department of Community Nutrition, Bogor Agri-
cultural University, Indonesia

Background and objectives: Insufficient nutrient intake 
during golden period (0-5 years) may influence brain deve-
lopment which is not possible to be paid-off on later life. In-
donesian Ministry of Health reported that 17.9% Indonesian 
children have suffered of under-nutrition in 2010 (13% in 
West-Java). However, the current status needs to be identified 
to expand coverage. The objectives were to determine the cu-
rrent nutritional status of Indonesian children age 5-6 years 
old, to assess whether the nutritional status influenced their 
brain development, and to identify factors from their baby’s 
history associated with their growth. 

Methods: A survey base on cross-sectional study design 
was conducted to identify the nutritional status, brain deve-
lopment score (IQ, EQ, learning, and memory ability using 
Projective Multi-phase Orientation method), and some history 
of baby birth (birth method, birth weight, and exclusive breast-
feeding) among 225 children age 5-6 years old from 7 different 
rural and urban areas in Bogor, West-Java and Indonesia, bet-
ween November to December 2012. 

Results: The prevalence of under-nutrition children age 5-6 
years old in Bogor-Indonesia was 13.57%. Learning ability bet-
ween under-nutrition- (n=30) and normal- children (n=179) 
were 44.13±29.43 and 46.98±27.03, respectively (p<0.05). Me-
mory ability between severe acute malnutrition- (n=51) and 
normal- children (n=170) were 46.65±11.13 and 50.49±11.92, 
respectively (p<0.05). Emotional quotient (EQ) between chil-
dren who did (n=111) and did not receive exclusive breast-
feeding (n=110) were 374.28±46.35 and 367.51±35.88, respec-
tively (p<0.05). 

Conclusions: In Bogor-Indonesia, the current prevalen-
ce of under-nutrition children age 5-6 years is still high. This 
under-nutrition lowers their learning and memory ability. 
Children who received exclusive breast-feeding had a higher 
EQ score. Stronger efforts are needed to support the exclusive 
breast-feeding and nutritionally appropriate foods especially 
during their golden period to support their optimal growth. 

Acknowledgements: This study was supported by Faculty 
for the Future program from Schlumberger Foundation. 

Key words: under-nutrition, brain development, Indone-
sian children.

PO650
LEARNERS’ PERCEPTIONS, ATTITUDES AND BE-
HAVIOUR TOWARDS HEALTHY EATING-THE IN-
FLUENCE OF A NUTRITIONALLY-REGULATED 
TUCK SHOP
N. Koen1, F. Bekker1, M L. Marais1, D G. Nel2 
1Division of Human Nutrition, Faculty of Medicine 
and Health Sciences, Stellenbosch University, Tyger-
berg, Western Cape, South Africa 
2Centre for Statistical Consultation, Faculty of Medi-
cine and Health Sciences, Stellenbosch University, 
Tygerberg, Western Cape, South Africa

Background and objectives: Tuck shops at schools often 
offer unhealthy items that are energy dense and high in fat and/
or sugar with a low content of vitamins, minerals and dietary 
fibre. The availability of these items often prevent learners from 
making healthy food choices, since children tend to choose un-
healthy foods when given a choice. The objectives were to in-
vestigate the influence of a nutritionally-regulated tuck shop on 
children’s perceptions, attitudes and behaviour towards healthy 
eating in Afrikaans medium, co-education primary schools in 
Bloenfontein, South Africa. 

Methods: In a cross-sectional survey with an analytical 
component, grade 2-7 learners in a school with a nutritionally-
regulated tuck shop (n=116) and a school with a conventional 
tuck shop (n=141) completed a questionnaire, while six lear-
ners per grade took part in focus group discussions. Questions 
related to lunchbox contents and perceptions, attitudes and be-
haviours towards the tuck shop and healthy eating. Nutritional 
information on the food items available for purchase was also 
collected. 

Results: The lunchboxes of children in a school with a nu-
tritionally-regulated tuck shop contained significantly (p<0.05) 
more healthy items (fruit, water, muffins) as well as signifi-
cantly more unhealthy items (sweets and chips). Children in 
a school with a nutritionally-regulated tuck shop liked certain 
fruits and vegetables significantly (p<0.05) more than children 
in a school with a conventional tuck shop. The items offered 
by the nutritionally-regulated tuck shop contained about half 
the kilojoules than items offered by the conventional tuck shop. 
Younger learners were more positive towards their nutritiona-
lly-regulated tuck shop than older learners. Children in both 
schools shared similar perceptions regarding the tuck shop and 
healthy eating. 

Conclusions: The value of controlling the type of items 
available for purchase during school hours can be counteracted 
by lunchbox contents and certain fixed eating patterns, percep-
tions. 

Key words: tuck shop, healthy eating, children
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OVERWEIGHT, OBESITY, AND EARLY-LIFE FEE-
DING PRACTICES AMONG UNDERFIVE CHILDREN 
IN LEBANON
N. Hwalla1, L. Nasreddine1, F. Naja1, A. Mehio Sibai2, N. 
Adra1 
1Department of Nutrition and Food Scineces, Fa-
culty of Agricultural and Food Sciences, American 
University of Beirut, Beirut, Lebanon 
2Department of Epidemiology and Population 
Health, Faculty of Health Sciences, American Uni-
versity of Beirut, Beirut, Lebanon

Background and objectives: Childhood obesity is an in-
creasing public-health problem worldwide. Recent evidence 
suggests that early-life feeding practices influence the risk of 
later-onset obesity; where studies demonstrate a protective role 
of breastfeeding, while duration of breastfeeding and timing 
of complementary food introduction also seem to play a role. 
Plausible explanations include protective effects of human milk 
constituents on growth patterns and metabolic pathways that 
may program changes in body composition. The objectives 
of this project were to: 1) Investigate overweight and obesity 
prevalence among Lebanese underfive children, 2) Characte-
rize breastfeeding and complementary feeding practices, and 
3) Examine the association between feeding practices and 
overweight/obesity in underfive children. 

Methods: A cross-sectional nationally representative stu-
dy was conducted on 1,031 Lebanese underfive children ran-
domly selected from households by stratified cluster sampling. 
Sample-size calculations were based on an estimated prevalen-
ce of 13% of preschool overweight and obesity (2% error and 
95% confidence interval). 

Results: Preliminary data from the six governorates of Le-
banon revealed: 1) Overweight and obesity prevalence of 11.8% 
and 3.3% among underfive children, respectively, 2) Low rates 
of exclusive breastfeeding (13%) with the introduction of com-
plementary foods before the recommended age of 6 months, 3) 
Prevalent introduction of complementary foods (32%) earlier 
than the internationally accepted age of 4 months, and 4) Sta-
tistically significant association between complementary food 
introduction before 6 months and overweight among underfi-
ve children. 

Conclusions: Preliminary findings reveal suboptimal 
breastfeeding and complementary feeding practices, providing 
preliminary characterization of early-life feeding practices in 
Lebanon. Promotion of exclusive breastfeeding and timely in-
troduction of complementary foods are effective interventions 
that can curtail growth faltering and obesity in young children; 
possibly decreasing the risk of NCDs. Evidence-based proto-
cols are needed to implement country-specific interventions 
to tackle available nutritional problems and feeding practices 
among the underfive population. 

Key words: obesity, underfive, children, Lebanon, feeding 
practices

PO652
DEPRESSION AND PSYCHO-PHARMACEUTICAL 
USE ASSOCIATED WITH MALNUTRITION IN INS-
TITUTIONALIZED ELDERLY CITIZENS IN PRAGUE, 
CZECH REPUBLIC
J. Rambousková1, M. Procházka1, M. Andìl1 
1Third Faculty of Medicine, Charles University, Pra-
gue, Czeh Republic 
2Centre for Research of Diabetes, Metabolism and 
Nutrition, Department of Nutrition, Third Faculty of 
Medicine, Charles University, Prague, Czech Repu-
blic 

Background and objectives: To evaluate the relationship 
between depression, use of psycho-pharmaceuticals and nutri-
tional status (assessed in an earlier study) among healthy insti-
tutionalized elderly citizens. 

Methods: In an earlier study, 815 elderly, aged 65 and older 
(80% female), living in retirement homes in Prague, partici-
pated in a nutritional status assessment; from that group, 544 
residents were included in the present study (75% female) and 
depression was assessed using the Geriatric Depression Scale 
(GDS), 15 points version. An earlier study of nutritional status, 
which was assessed using the Mini–Nutritional Assessment 
(MNA questionnaire), revealed malnutrition was correlated 
with (1) mild to severe depression, and (2) the regular use of 
psycho-pharmaceuticals. 

Results: Severe depression was identified in 109 (20.0%) 
and mild depression in 241 (44.3%) participants. More women 
than man experienced depression (66.8% vs 54.9%, resp.). Pre-
viously identified malnutrition was closely associated with de-
pression. The MNA score (0–30 pts) was significantly lower in 
those with severe depression (19.5) and mild depression (22.2) 
compared to those without depression (25.3). Use of psycho-
pharmaceuticals was also positively correlated with nutritional 
status assessed using the MNA (r=0.56; p<0.001). 

Conclusions: Study results confirmed a close relationship 
between depression and malnutrition among the population 
of institutionalized elderly citizens in Prague. Further studies 
are needed to determine possible ways to influence nutritional 
status through treatment of depression, which could include 
psycho-pharmaceuticals. 

Key words: depression, institutionalized elderly, malnutri-
tion 

Acknowledgements: This study was supported by re-
search grants IGA MZ ÈR No NS 9972-4/2008 and TA ÈR No 
TA01010765.
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DIETARY HABITS AND CARDIOVASCULAR DISEA-
SES IN ADULTS AND ELDERLY IN CROATIA
D. Kenjeric1, T. Šarić2, M L. Mandić1, I. Banjari1

1Department of Food and Nutrition Research, Facul-
ty of Food Technology Osijek, University of Osijek, 
Osijek, Croatia 
2Agriculture and Food School Požega, Požega, 
Croatia

Background and objectives: Preventive mass approach to 
cardiovascular diseases (CVDs) implies stimulation of lifestyle 
modifications with the aim of moderate risk factors lowering 
in general population. One of the most important preventive 
measures is modification with respect to dietary habits. The 
aim of this study was to determine dietary habits and incidence 
of CVDs in studied population and to evaluate if the commu-
nity intervention is needed. 

Methods: 100 subjects of 40 to 70 ages were recruited for 
this study. The study encompassed anthropometric measure-
ments and short questionnaire on dietary and lifestyle habits 
and CVDs morbidity. 

Results: Data analysis revealed that 55% of participants 
are overweight and 27% obese although 64% of participants 
perceive themselves as persons who take care of their health. 
At the same time 61% of participants had confirmed diagno-
sis of at least one of the studied health problems (hypertrigly-
ceridemia, hypercholesterolemia, hypertension, myocardial 
infarction and stroke) and 50% of those with health problems 
had reported more than one problem simultaneously. Results 
of dietary questionnaire have shown that dietary habits are in-
adequate. Comparison of selected food group intakes with gui-
delines for the people with CVDs revealed that alignment is the 
weakest with respect to the fish consumption where only 3% of 
participants declared to eat fish 2-3 times a week, followed by 
20% of participants who take fruits more times a day, while red 
meat was consumed 2-3 times a week or less in even 72%, and 
eggs once a week or less in 76% of participants. 

Conclusions: Low alignment with dietary guidelines for 
CVD patients and the belief of taking good care of health im-
plies the need of community intervention with the aim of redu-
cing the incidence of CVDs and their outcomes. 

Key words: CVDs, dietary guidelines, adults and elderly
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QUALITY OF NUTRITION IN ELDERLY NURSING 
HOME RESIDENTS
D. Kenjeric1, I. Divković 1, I. Banjari1, M L. Mandić1

1Department of Food and Nutrition Research, Facul-
ty of Food Technology Osijek, University of Osijek, 
Osijek, Croatia

Background and objectives: Daily menu of elderly per-
sons, as well as its nutrient content and energetic value should 
be adjusted to physiological changes in this population. To 
achieve recommended intake, food should be of high nutrient 
density. The aim of the study was to determine the energy and 
nutrient content of food served in a nursing home in Bosnia 
and Herzegovina. 

Methods: Energy value and nutrient content of food was 
calculated from all meals during one month period. Obtained 
values were compared to the recommendations for the elderly 
based upon a presumption that the whole portion was eaten. 

Results: The mean energy content of the served food was 
2567±367 kcal per day with the contribution of carbohydra-
tes, fats and proteins of 47%, 37% and 16% respectively. The 
crude intake of proteins, fatty compounds and carbohydrates 
was higher than recommended. Considering micronutrients, 
the intake of vitamin C, niacin, pyridoxine, folic acid, vitamin 
A, vitamin D, vitamin E, magnesium and zinc was very low 
while the amounts of calcium, potassium, copper were slightly 
lower than the recommended. The intakes of thiamine, ribofla-
vin, vitamin K, cianocobalamine, phosphorus, iron, selenium, 
sodium were satisfying or higher than recommended. The va-
lues were quite unequal and varied substantially according to 
age and sex. 

Conclusions: Although the result showed that it is possible 
to achieve sufficient energy and nutrient intake from the served 
food, fact that many nursing home residents won’t eat the who-
le portion but just a part could have an important impact in 
raising the risk of malnutrition. Therefore it would be useful to 
make a broader study in which real food consumption would 
be determined in residents. 

Key words: energy value, nutrient content, food, nursing 
home, elderly
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MILK CONSUMPTION OF UNIVERSITY STUDENTS
E D. Ciracioglu1, H. Yardimci1, A O. Ozcelik1, S. Gurel1 
1Nutrition and Dietetics, Ankara University, Ankara, 
Turkey

Background and objectives: Milk contains most of the 
essential nutrients for growth and it consists one of the main 
food groups which has to be consumed everyday. Milk is the 
best source of calcium which plays an important part in body 
functions during lifespan. The study is planned and conducted 
to determine the milk consumption of college students who at-
tend Ankara University and live in dorms. 

Methods: 190 Turkish and 20 foreigner students participa-
ted in the study (n=210). Data collection was made by a ques-
tionnaire. SPSS was used to evaluate data. 

Results: Median age for female (56.7%) and male (43.8%) 
students is 21 and 22 years, respectively. 42.9% of them regu-
larly drink milk (n=89) and 43.8% of the participants stated 
they made a habit of drinking milk in pre school period and 
63.3% of them are encouraged to drink milk by their parents. 
37.1% of the participants stated they consume milk for its 
nutritional value, 33.3% of them consume it before sleep and 
71.9% of them apply no heat on it. Among the students who 
consume milk, 27.1% of them consume it 3-4 times a week, 
24.0% of the subjects twice a month, 21.4% of them 1-2 times 
a week, 20.3% of them everyday and 7.3% of them 5-6 times a 
week. 33.3% of the subjects who state they drink milk everyday, 
consume ≥500 ml /day. Mean consumption amount is 280 ml 
(male: 290 ml, female: 250 ml) which is statistically significant 
according to gender. 

Conclusions: The development of dietary habits that inclu-
de the frequent intake of milk during childhood and adoles-
cence is likely to lead to higher calcium intake in later years. 
Recommendations to the public should continue to emphasize 
increased calcium intake, perhaps most effectively achieved by 
increasing milk consumption. 

Key words: Turkey, milk consumption, students
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SOCIODEMOGRAPHIC DETERMINANTS OF 
FRUITS AND VEGETABLES CONSUMPTION 
AMONG ELDERLY IN ILA-ORANGUN, NIGERIA
M. Ogunkunle1, A. Oludele2 
1Department of Human Nutrition, University of 
Ibadan, Ibadan, Oyo state, Nigeria

2Department of Home Economics, Osun State Co-
llege of Education, Ila-Orangun, Osun state, Nigeria

Background and objectives: Low consumption of fruits 
and vegetables has been implicated in the occurrence of many 
chronic non-communicable diseases. This study was designed 
to describe the frequency of consumption of fruits and vege-
tables and identify socio demographic factors that determine 
consumption of fruits and vegetables among the elderly. 

Methods: This cross sectional study with a sample size of 
382 participants was carried out in Ila-Orangun, Southwest, 
Nigeria. Multi stage sampling technique (three stages) was 
used for sample selection. Data on socio demographic charac-
teristics and frequency of consumption of fruits and vegeta-
bles per day were collected using a validated semi-structured 
interviewer administered questionnaire and Food Frequency 
Questionnaire respectively. Chi square and logistic regression 
analysis were used to evaluate association between variables 
and identify sociodemographic factors that contributed to in-
adequate consumption of fruits and vegetables. Level of signifi-
cance was set at 5% (p<0.05) and 95% CI. 

Results: Majority (87.7%) of the subjects consumed fruits 
and vegetables less than five times per day. Monthly income, 
educational status, gender and marital status were significantly 
associated with frequency of fruits and vegetables consumption 
(p<0.05). Inadequate fruits and vegetables consumption were 
higher among females (OR=2.36; 95%CI=1.01-5.61), married 
participants (OR= 2.46; 95%CI=1.22-6.10), those with monthly 
income less than 10,000 (OR=1.18; 95%CI=0.61-2.29) and tho-
se who have no formal education(OR= 1.12; 95%CI=0.78 to 
1.61). Occupation and age did not significantly influence con-
sumption of fruits and vegetables among the elderly (p<0.05). 

Conclusions: Majority of the subjects did not meet the mi-
nimum WHO recommendation for consumption of fruits and 
vegetables per day. Gender, marital status, monthly income and 
educational status influence fruits and vegetables consumption. 
Nutrition education to enlighten the public on the importance 
of frequent consumption of fruits and vegetables and healthy 
eating habit should be put in place. 

Key words: sociodemographic determinants, fruits and ve-
getables consumption, elderly
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PUERPERAL FACTORS THAT MAY INFLUENCE IN 
THE ESTABLISHMENT OF ORAL REFLECTIONS OF 
NEWBORN TO START OF BREASTFEEDING SUC-
CESSFULLY
C. Freiberg1, V. Soares1 
1Universidade Guarulhos, São Paulo, Brazil 

Background and objectives: The effectiveness of measures 
to promote breastfeeding depends mainly on the identification 
of mothers at increased risk of not starting or stopping early 
lactation. The combination of these factors and the type of de-
livery has been associated risks. To assess factors that may in-
fluence the puerperal establishment of specific oral reflexes of 
newborns to start breastfeeding successfully. 

Methods: We evaluated 101 mothers, in popular obstetric 
center, between 20 and 34 years old. It was found as early sig-
ns for breastfeeding: the preparation of prenatal care; delivery 
type; sucking and swallowing reflexes soon after birth; mater-
nal socio-cultural conditions. Results: 66% have professional 
activity. 27% were married, indicating that many mothers do 
not have support from their partners and, therefore, unable 
to share their difficulties and responsibilities. 69% of infants 
born between 37-40 weeks and 9% had preterm deliveries. 67% 
had adequate prenatal care. 43% had cesarean deliveries (CD). 
Mothers with cesarean have more difficulty due to bad posi-
tioning or inappropriate emotional involvement. Furthermo-
re, CD slows or hinders change for first feeds. The endocrine 
responses of mother and newborn after delivery indicated that 
surgery causes pain and drowsiness and uses of anesthetics and 
analgesics affect the interaction between mother and baby. In 
the delivery room was checked: baby placed in his chest had 
good catches; they tried the nozzle and grabbed the breast; if 
the areola is made visible at the top above the baby’s mouth. 
The data showed that breastfeeding was successful in 79% of 
patients immediately after delivery. 

Conclusions: We must invest in the education of women 
and adequate attention in prenatal, with access to qualified 
health services. You need to know the structural factors, social 
and cultural rights, to direct the development of public health 
policies that result in more information to disadvantaged po-
pulations. 

Key words: breastfeeding - lactation
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MATERNAL DIETARY PATTERNS ARE ASSOCIATED 
WITH OXIDATIVE STRESS IN PREGNANCY
S L. Loy1, 2, K N S. Sirajudeen2, J M. Hamid Jan1 
1Nutrition Programme, School of Health Sciences, 
Universiti Sains Malaysia, Malaysia 
2Department of Chemical Pathology, School of Me-
dical Sciences, Universiti Sains Malaysia, Malaysia

Background and objectives: Metabolic and physiological 
changes throughout gestation predispose a pregnant woman to 
systemic oxidative stress. Exaggeration of oxidative damage in 
pregnancy was shown to impose substantial effect on adverse 
pregnancy outcomes. This study aimed to investigate the asso-
ciation between maternal dietary patterns and oxidative stress 
in pregnant women. 

Methods: This longitudinal study was conducted from 
April 2010 to October 2011 in Kelantan, Malaysia. A total of 
163 pregnant women aged 19-40 years were recruited in se-
cond trimester and followed up in third trimester of pregnan-
cy. Maternal blood samples for the analysis of DNA damage, 
lipid peroxidation and protein oxidation were collected in both 
periods. Two dietary patterns (Healthy and Less-healthy) were 
identified using factor analysis from a semi-quantitative food 
frequency questionnaire. 

Results: In second trimester, multiple linear regression 
analysis indicated that Healthy dietary pattern was significantly 
associated with decreased protein carbonyl (r=-0.04, p<0.001), 
whereas Less-Healthy dietary pattern was significantly asso-
ciated with increased DNA damage (r=0.22, p<0.009). In third 
trimester, Healthy dietary pattern was shown to associate sig-
nificantly with decreased DNA damage (r=-0.12, p=0.043) and 
plasma malondialdehyde (r=-1.00, p=0.003), but no associa-
tion was detected between Less-Healthy dietary pattern and 
oxidative stress markers. These findings suggest the modifiable 
nature of oxidative stress by dietary patterns. Healthy dietary 
pattern which was characterized by antioxidant and micronu-
trient rich food play a protective role in combating oxidative 
insults in pregnancy. In contrast, Less-Healthy dietary pattern 
which was characterized by high sugar, sodium, fat and meat 
intake, tends to induce more oxidative damage in pregnancy. 

Conclusions: Maternal dietary patterns are associated with 
oxidative stress in pregnancy. Adherence to Healthy dietary 
pattern is therefore encouraged to maintain a good antioxidant 
balance in pregnancy. This work was supported by Universiti 
Sains Malaysia Research University Grant Scheme. 

Key words: dietary patterns, nutrition, oxidative stress, 
pregnancy
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MACRONUTRIENT INTAKE AND INADEQUACIES 
IN COMMUNITY-DWELLING OLDER ADULTS, A 
SYSTEMATIC REVIEW
S. Ter Borg1, 2, L. de Groot2, D. Mijnarends3, S. Verlaan1, 
Y. Luiking1 
1Medical Nutrition, Danone Research, Centre of 
Specialised Nutrition, Wageningen, The Nether-
lands 
2Division of Human Nutrition, Wageningen Univer-
sity, Wageningen, The Netherlands 
3School CAPHRI, Department of Health Services 
Research, Maastricht University, Maastricht, The 
Netherlands

Background and objectives: Older adults (>65 years) are 
at risk of nutrient deficiencies. This systematic review creates 
a comprehensive overview of the nutrient intake and possible 
inadequacies in community-dwelling older adults. 

Methods: Pubmed and Embase were screened for eligible 
publications up to October 2011 and data from national nutri-
tion surveys was added. Eligibility was assessed by two inde-
pendent reviewers. Main exclusion criteria were mean age <65 
years, absence of intake data and data from non-Western coun-
tries. Median nutrient intake data were compared with the ac-
ceptable macronutrient distribution range (AMDR), for energy 
and protein with the estimated average requirement (EAR). 

Results: 43 studies were eligible. Median daily energy in-
take was 2181 kcal in men and 1744 kcal in women, both are 
below the EAR of 2530 and 2000 kcal respectively. Median 
daily carbohydrate intake was 245 g (46En%) in men and 204 g 
(48En%) in women, which are below the AMDR of 55-75En%. 
Median daily protein intake was 80 g (15En%) in men and 67 
g (16En%) in women, which are within the lower half of the 
AMDR of 10-35En%. EAR cut-point analysis indicated that 9% 
(men) and 8% (women) did not reach the protein EAR of 0.66 
g/kg bodyweight/day. Median daily fat intake was 80 g (35En%) 
in men and 69 g (36En%) in women, which is at the upper end 
of the AMDR (20-35En%). Saturated fatty acid (SFA) intake 
was 13En%, above the upper-AMDR (10En%). Mono-unsatu-
rated fatty acid (MUFA) intake was 13En%, below the AMDR 
(15-20En%). Poly-unsaturated fatty acid (PUFA) intake was 
5En%, slightly below the AMDR (6-11En%). 

Conclusions: Community-dwelling older adults might be 
at risk of energy, carbohydrate, protein, MUFA and PUFA in-
adequacies. Total fat intake is relatively high, particularly SFA 
intake. Nutritional screening and implementation of guideli-
nes, specific for the nutritional needs of older adults, are ad-
vised. 

Key words: macronutrient, deficiencies, community-dwe-
lling, older adults

PO660
LABELING OF COMMERCIALLY PROCESSED COM-
PLEMENTARY FOODS: A MARKET SURVEY ON 
CODE COMPLIANCE IN ACCRA, GHANA
R. Aryeetey1, M. Ambenne1 
1University of Ghana, School of Public Health, Gha-
na

Background and objectives: Although Commercially Pro-
cessed Complementary Foods (CPCF) can contribute to mee-
ting dietary needs of infants and young children, they have 
been associated with unethical marketing practices that under-
mine practice of exclusive breastfeeding for six months. The 
study assessed CPCF labeling compliance to the code on mar-
keting of breast milk substitutes (CMBMS), and the National 
Breastfeeding Promotion Regulation (NBPR), in Ghana. 

Methods: A variety of CPCF were purchased from child 
welfare clinics, fuel station shops, supermarkets, ‘mother/baby’ 
care shops and pharmacies in the La and Osu Klottey sub-me-
tropolitan areas in Accra. The labels were evaluated against best 
practice indicators proposed by the MIYCN Working Group 
based on the CMBMS, and also indicators based on the NBPR. 
An overall compliance was determined based on intensity of 
compliance to the indicators. 

Results: The CPCF purchased included cereal-based pro-
ducts, fruit juices, fruit and vegetable purees, milk-based 
products, and combination meals; seventy-five percent were 
imported. One hundred of the 108 products identified were 
labeled in English and thus included in analysis. None of the 
products complied with all labeling requirements of CMBMS 
or NBPR; 84% and 17% of product labels complied with at 
least 50% of NBPR and 50% of CMBMS indicators, respecti-
vely. Only 5% of labels had content indicating importance of 
exclusive breastfeeding for 6 months. Additionally, only 5% of 
labels warned against the hazard of introducing CPCF product 
earlier than 6 months as required by the NBPR. 

Conclusions: Labeling of most CPCF sold in Accra does 
not comply with NBPR and CMBMS requirements. Enforce-
ment of local law on labeling of CPCF is urgently needed. 

Key words: complementary foods, compliance, labeling, 
Ghana
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DEVELOPMENT OF DIETARY PATTERNS DURING 
THE FIRST THREE YEARS OF LIFE
L B B. Andersen1, C B. Pipper3, R. Bro2, K T. Ejlerskov1, U H. 
Gondolf4, K F. Michaelsen1, C M. Mølgaard1 
1Department of Nutrition, Exercise And Sports, Uni-
versity of Copenhagen, Copenhagen, Denmark 
2Department of Food Science, University of Copen-
hagen, Copenhagen, Denmark 
3Department of Public Health, University of Copen-
hagen, Copenhagen, Denmark 
4National Food Institute, Technical University of 
Denmark, Copenhagen, Denmark

Background and objectives: The intake of specific foods 
and nutrients in toddlerhood may be related to current and 
later health. However whole-dietary patterns of the first years 
of life are possibly even better markers for growth and health 
outcomes, but little is known about these patterns. The objec-
tive was to characterize the development of dietary patterns 
from 9 to 36 months of life by using principal component 
analysis (PCA). 

Methods: The diet of 330 healthy term infants (the SKOT-
cohort) was recorded for 7 consecutive days in pre-coded food 
records at 9, 18 and 36 months of age. Dietary patterns were 
identified and described by PCA and a classification method 
was developed, to characterize individual development of die-
tary patterns, based on scores from the PCA. 

Results: Two main dietary patterns were identified: An age 
gradient describing transition from baby food, like breast milk 
and formula, to family food, and a health gradient, dividing 
the participants into having healthy and less healthy diets. The 
health gradient covered family food items as fish, vegetables 
and rye bread (healthy) to sweets, sugary drinks and chips (less 
healthy). The development of these dietary patterns from 9 to 
36 months was classified by combining the individual scores 
for each age for each child and children were grouped with si-
milar patterns. This classification showed tracking of food pat-
terns especially between 18 and 36 month, where the children 
ate family food. 

Conclusions: Development of early dietary patterns is 
complex but can to some extent be characterized by PCA. Early 
tracking of dietary patterns supports the relevance of early 
health promotion. 

Key words: dietary pattern, toddlerhood, PCA, SKOT 
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PO662
EFFECTS OF PROTEIN INTAKE ON CARDIOMETA-
BOLIC HEALTH IN CHILDREN: A SYSTEMATIC RE-
VIEW
T. Voortman1, E H. van den Hooven1, A. Vitezova1, E TM. 
Leermakers1, S. Sedaghat1, A. Buitrago-Lopez1, A. Saj-
jad1, P K. Bautista1, C L. Ars1, A. Tharner1, W M. Bramer1, 
A. Hofman1, J F. Felix1, O H. Franco1 
1Department of Epidemiology; Erasmus MC; Univer-
sity Medical Center; Rotterdam; The Netherlands

Background and objectives: Previous studies show that 
high protein intake in childhood can lead to increased body 
mass index and obesity. Protein intake might therefore also 
negatively affect cardiometabolic health in children. Studies 
in adults however suggest beneficial effects of protein intake 
on obesity, blood pressure, and lipid profile. Whether protein 
intake is related to cardiometabolic outcomes in children is 
unclear. Therefore, we conducted a systematic review of the li-
terature to evaluate the associations of protein intake with car-
diometabolic health in children. 

Methods: The databases Embase, Medline, Scopus, and 
the Cochrane library were searched for relevant studies (Sep-
tember 2012). Included were interventional and observational 
studies in healthy children up to the age of 18 years, in which 
the relation between protein intake and cardiometabolic outco-
mes was reported. Cardiometabolic outcomes included were: 
metabolic syndrome, blood pressure, arterial properties, blood 
lipids, and measures of insulin sensitivity. Study selection, data 
extraction and study quality evaluation were performed by two 
independent investigators. 

Results: In the systematic search, 5974 abstracts were ini-
tially identified. For 309 abstracts the full-texts were retrieved. 
After the selection process, 55 studies were included, which 
were all observational studies. No consistent associations were 
observed for protein intake in relation to metabolic syndrome, 
arterial properties, insulin sensitivity, or blood lipids. Of the 
20 studies reporting blood pressure as an outcome, 4 found a 
negative association, one reported a positive association, and 
the other studies observed no significant association between 
protein intake and blood pressure. 

Conclusions: The currently published literature does not 
show consistent effects of protein intake on cardiometabolic 
health in children. Future studies could be improved by using 
validated dietary assessment methods, incorporating longer 
follow-up, and adjusting the results for total energy intake and 
body weight. 

Key words: protein intake, cardiometabolic health, chil-
dren, systematic review
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RISK OF UNDERNUTRITION AMONG ELDERLY 
SENEGALESE MEN AND WOMEN IS ASSOCIATED 
WITH DISABILITY IN FOOD PREPARATION ACTI-
VITY
O. Diop-Sow1, 2, B P. Sow2, A. Diouf1, M. Coumé2, N. Ido-
hou-Dossou1, S. Wade1 
1Laboratoire de Nutrition, Département de Biologie 
Animale, Faculté des Sciences et Techniques, Uni-
versité Cheikh Anta Diop de Dakar, Sénégal 
2Centre Médico-Social de l’Institut de Prévoyance 
Retraite du Sénégal (I.P.RE.S.), Dakar, Sénégal

Background and objectives: Few studies have addressed 
the nutritional status of elderly African. The aim of this study 
was to assess the prevalence of undernutrition in elderly men 
and women in Senegal and the relationship between undernu-
trition and physical dependency. 

Methods: Cross-sectional study was conducted in 141 Se-
negalese elderly men (n=78) and women (n=63) aged 60 to 85 
y attending Centre Médico-Social de l’I.P.RE.S. (medical ins-
titute for retired persons) as outpatients. After a clinical exa-
mination, fat free mass (FFM) was measured by bioimpedan-
ce analysis (BIA) using a prediction equation developed in a 
multiethnic elderly population including Senegalese. Undern-
utrition was defined by FFM below the 10th percentile of FFM 
distribution in a reference population. Risk of undernutrition 
was defined as FFM between the 10th and 25th percentile. De-
pendency was measured using a questionnaire on activities of 
daily living and instrumental activities of daily living. Logistic 
regression model was used to identify risk factors associated 
with undernutrition. 

Results: FFM was significantly lower in the women 
(41.4±6.6 kg) compared to the men (50.8±6.7 kg, p<0.0001). 
Undernutrition affected more men (48.7%) than women 
(22.2%, p=0.0012). However risk of undernutrition affected si-
milarly men and women with an overall prevalence of 14.2%. 
Women were more independent than men to perform food 
preparation activity (74.6% vs 5.1%, p<0.0001). Although un-
dernutrition is associated with disability in food preparation 
activity (OR=4.1), the relationship between risk of undernutri-
tion and food preparation activity is stronger (OR=9.5). 

Conclusions: Risk of undernutrition as well as undernu-
trion is high in elderly Senegalese outpatients. Food prepara-
tion activity is a significant risk of malnutrition, particularly in 
the elderly men and need attention while implementing appro-
priate nutritional interventions. 

Key words: undernutrition, elderly, I.P.RE.S., BIA, Senegal.

PO664
IRON AND FOLATE STATUS AND THEIR DETERMI-
NANTS IN A NATIONALLY REPRESENTATIVE SAM-
PLE OF BELGIAN PREGNANT WOMEN
S. Vandevijvere1, 2, H. Van Oyen1, R. Moreno-Reyes2 
1Department of Public Health and Surveillance, 
Scientific Institute of Public Health, Belgium 
2Department of Nuclear Medicine, Free University 
of Brussels, Belgium

Background and objectives: Folic acid deficiency during 
pregnancy may lead to neural tube defects (NTD)in the foetus. 
Iron-deficiency anaemia is associated with adverse neonatal 
health outcomes.Folateand iron status were determined in a 
representative sample of Belgian pregnant women and their 
determinants were assessed. 

Methods: The women were selected through multi-stage 
proportionate-to-size sampling. Blood samples were collected 
and a questionnaire was completed face-to-face with a study 
nurse. Erythrocyte folate concentration was measured by che-
moluminescence, haemoglobin (Hb) using a Beckman Coulter 
HaematologyAnalyzer and serum ferritin (SF) and transferrin 
receptor (sTfr) concentrationsby immunoassay. 

Results: In total 1311 pregnant women participated and 
women with a lower socio-economic status were well repre-
sented. Median erythrocytefolate concentration was 436 ng/
ml among first-trimester and 496 ng/ml among third-trimester 
women. In the first trimester, 39% of women had a erythro-
cytefolateconcentration below 400 ng/ml, whereas 15% of the 
first-trimester women had a erythrocytefolateconcentration 
below 300 ng/ml. Among first-trimester women, 69.1% repor-
ted taking folic acid-containing supplements of which 41.2% 
started taking them before pregnancy. For third-trimester wo-
men, these percentages were 76.2% and 21.9%, respectively. 
Approximately 40% of third-trimester and 6% of first-trimester 
women had SF levels less than 15µg/L. Of the third-trimester 
women, 23% were iron-deficient non-anaemic(SF <15 µg/L 
and Hb≥110 g/L), 16% had iron-deficiency anaemia (SF <15 
µg/L andHb<110 g/L), and approximately 7% had tissue iron 
deficiency (sTfr>8.5 mg/L). Themedian body iron stores were 
8.1 mg/kg among first-trimester women, but only 3.6mg/kg 
among third-trimester women. 

Conclusions: It was found that 39% of the first-trimester 
pregnant women had a folate status that might not be optimal 
to prevent NTD. Iron deficiency and iron-deficiency anaemia 
werefrequent in third-trimester women. Guidelines are neede-
din Belgium to optimizefolate and iron status during pregnan-
cy. 

Key words: iron, folate, pregnancy
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INSULIN RESISTANCE AND VITAMIN D DEFICIEN-
CY IN CHILEAN OLDER PEOPLE.
B. Angel1, H. Sánchez1, L. Lera1, X. Cea1, C. Albala1 
1Institute of Nutrition And Food Technology (INTA), 
University of Chile, Santiago, Chile

Background and objectives: Vitamin D (vitD) may play 
a role in glucose homeostasis through its effect on insulin 
synthesis, secretion and sensitivity. Different studies have re-
ported an inverse association between 25(OH)D levels and risk 
of diabetes, insulin resistance, HTA and metabolic syndrome. 
The aim of the present study was to examine obesity and meta-
bolic disorders associated with vitD deficiency/insufficiency in 
Chilean older people. 

Methods: Cross sectional study in 1186 community-dwe-
lling subjects 60-98 y (807 women) residing in Santiago Chi-
le. Plasma levels of 25(OH)D were determined by radioim-
munoassay. Glucose, insulin and CRPus, were measured in a 
fasting blood sample. Blood pressure and complete anthro-
pometry were measured. The relationship between vitD and 
metabolic disorders was studied using multivariable logistic 
regression models. 

Results: Mean serum 25(OH)D was 63.2±33.1 nmol/L (men 
66±33.0; women 62.0±33.2, p=0.048). 25(OH)D levels were 
under 75 nmol/L in 73% of men and 67% of women(p=0.020). 
Insulin resistance was present in 17.4 % of all subjects and obe-
sity in 37.6% of women and 26.3% of men (p<0.001). Signifi-
cant negative crude association between 25(OH)D across BMI 
categories was found in the total sample (p<0.001). Crude as-
sociation of vitD<50nmol/L with obesity (p=0.002), waist cir-
cumference (p=0.011), Insulin resistance (p<0.001), metabolic 
syndrome (p=0.004), HTA (p<0.001) and Age>;70 y (p<0.001) 
was observed. After age, sex, waist circumference and season 
adjustment, vitD<50nmol/L was associated with increased risk 
of insulin resistance, OR 3.12 (95% IC 1.66-5.86) p<0.001. 

Conclusions: High prevalence of vitD deficiency/insuffi-
ciency was observed in the Chilean older people. VitD defi-
ciency is associated with insulin resistance. In the future, ran-
domized controlled trials are needed to establish a cause-effect 
relationship between vitD deficiency, obesity and its metabolic 
consequences. 

Key Words: vitamin D deficiency, nsulin resistence, obesity 
and older people. Funded by Fondecyt 1080589.

PO666
EFFECT OF DHA SUPPLEMENTATION DURING 
PREGNANCY AND LACTATION ON INFLAM-
MATORY SIGNALING IN PREGNANT WOMEN AND 
THEIR NEONATES
N. Kajarabille1,2, Y. Rodriguez3, J A. Hurtado2, M. Peña2, 
L. Peña-Quintana3, S. Lage4, P. Sanjurjo4, F. Lara-Villos-
lada5, J J. Ochoa1, on behalf of NUGELA working group 
1Institute of Nutrition and Food Technology José 
Mataix, University of Granada, Spain 
2Pediatrics, Hospital Virgen de las Nieves, Granada, 
Spain 
3Pediatrics, Hospital Materno Infantil, Las Palmas de 
Gran Canaria, Spain 
4Pediatrics, Hospital de Cruces, Barakaldo, Spain 
5R&D, Department LACTALIS PULEVA

Background and objectives: DHA supplementation has 
shown beneficial effects during pregnancy and infant develo-
pment. Most studies are focused on visual and neural develo-
pment. However, there are poorly studied areas, in particular 
the effect of DHA on inflammatory signaling, although the 
beneficial effects of DHA on this process are generally accep-
ted. The aim of the present study was to evaluate the effect of 
DHA supplemented dairy drink consumption during pregnan-
cy and breastfeeding on the expression of various cytokines 
in mothers (pregnancy, delivery and breastfeeding) and their 
newborns (birth and 2.5 months of age). 

Methods: 60 women were randomly assigned to two inter-
vention groups: A) Control Group (n=30): they will intake 2 
glasses/day of the control dairy drink, and B) Supplemented 
Group (n=30): the women will take 2 glasses/day of the supple-
mented dairy drink (400 mg DHA/day). Dietary intervention 
began in week 28th of pregnancy and concluded when the 
mother stopped breastfeeding the baby. Samples of blood were 
obtained from the mothers (pregnancy, delivery and lactation), 
from the umbilical vein and arteries and from the newborn 
at 2.5 months postpartum. IL-2, IL-4, IL-6, IL-10, TNF-α and 
IFN-γ plasma levels were determined using a panel from Lu-
minex xMAP technology. 

Results: IL-2 was higher in the supplemented mothers du-
ring breastfeeding, whereas IL-4 shows the lowest values in the 
supplemented group at delivery and lactation, being higher in 
umbilical cord vein. IL-6 was lower in the supplemented group 
at delivery in umbilical cord vein, and finally IL-10 was higher 
at delivery, in umbilical cord artery and during breastfeeding. 
TNF-α was lower value in supplemented mothers and their 
neonates, compared with the non-supplemented groups. Fina-
lly, INF-γ did not show any difference between groups. 

Conclusions: Supplementation with DHA supplemented 
dairy drink modulates the inflammatory signaling, increasing 
the anti-inflammatory and diminishing in the pro-inflam-
matory cytokines. 
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PO667
NUTRIPLUS PROGRAM IMPROVE MATERNAL AND 
CHILD NUTRITIONAL STATUS AND NUTRITIONAL 
KNOWLEDGE IN MULTI-CULTURAL FAMILY
Y J. Oh1, A R. Cho1, S Y. Na1, H J. Lee1, H J. Lim1, Y H. Yang1, 
Y O. Lee1 

1Nutrition And Health Service Team, Korea Health 
Promotion Foundation, 14 Ga-gil, 76 gukhoedae-ro, 
yeongdeungpo-gu, Seoul 150-868, Korea

Background and objectives: This study investigated 
whether the NutriPlus program improved maternal and child 
nutritional status, nutrition knowledge and attitudes in multi-
cultural family. The NutriPlus program is developed to im-
prove maternal and child nutritional status in South Korea. 
Each participant receives specifically designed home-delivered 
supplementary food packages and nutrition education for 6 
to 12 months. The number of multi-cultural family has been 
increased in South Korea with a dramatic rise of internatio-
nal marriage since 1990’s. They have several dietary problems: 
skipping meal, unbalanced diet, excessive intake of instant 
food, lack of nutritional knowledge, etc. 

Methods: This study included maternal women (n=820) 
and 1-to 5- year-old children (n=1,851) participating in the 
program in 2011. Anthropometric, biochemical, and dietary 
information was collected on maternal woman and children. 
Participant nutritional status was determined by anemia preva-
lence and intake level of 8 main nutrients. Nutrition knowled-
ge and attitude information was collected from the children’s 
guardian before and after the program. All analyses were con-
ducted with SAS 9.1 for Window. 

Results: The number of children with weight-for-height 
and height-for-weight percentile less than 10 significantly de-
creased (p<0.001). Anemia prevalence decreased from 70% to 
16% (p<0.001) and MAR (mean adequacy ratio) was also sig-
nificantly increased from 0.71 to 0.84 (p<0.001). 

Conclusions: The NutriPlus program improved maternal 
and child nutritional status, nutrition knowledge and attitudes 
in multi-cultural family. Results suggested that more conside-
ration should be given to ways to more education and training 
opportunities for participants of multi-cultural families inclu-
ding the husbands and the mothers-in-law to improve unders-
tanding of other country’s food culture and cultural diversity. 
This project was funded by the Ministry of Health and welfare 
in South Korea. 

Key words: multi-cultural family, maternal and child nutri-
tion status, nutritional knowledge

PO668
THE HEALTHY FRESH FRUITS PROGRAM : EFFECT 
OF FRUITS AND VEGETABLES INTAKE AMONG 
LOW-INCOME ELEMENTARY SCHOOL STUDENTS
Y J. Oh1, H J. Lee1, A R. Cho1, S Y. Na1, H J. Lim1, Y H. Yang1, 
Y O. Lee1, K S. Hong1 
1Nutrition and Health Service Team, Dept of Health 
Promotion, Korea Health Promotion Foundation, 
Seoul, Korea

Background and objectives: This study investigated 
whether the Healthy Fresh Fruits Program improved fruits and 
vegetable intakes, nutritional knowledge and attitudes in low-
income elementary school students. The lower income parents 
often report that high cost of fruits and vegetables was major 
barrier to buying more fruits and vegetables. Lower income fa-
milies have cut their grocery shopping cost resulting in rising 
food prices and recession. Fruits and vegetables have been re-
ported for the prevention of childhood obesity because of their 
low in fat, sodium, high in fiber, vitamins, minerals, and satiety 
value. The prevalence of childhood obesity of low-income fa-
mily in South Korea generally has been a bigger problem than 
one of upper-income family. 

Methods: This program is based on the behavioral change 
theory and targeted for elementary-aged children from low-in-
come family in an after school program of Seoul, Korea. The six 
lessons of nutrition education and one serving size fruits pac-
kage in twice a week for four months in 2012. Nutrition educa-
tion, including healthful diet and food hygiene, were designed 
to increase consumption of fruits and vegetable. 

Results: A pre-and post-test were used to assess chan-
ges in knowledge and self-reported behavior related to fruits 
and vegetables consumption. Results of evaluation with 789 
participants revealed significant increases in consumption of 
fruits, improve of nutritional knowledge and fruits preference 
(p<0.05). 

Conclusions: This program was successful in increasing 
fruits and vegetables consumption and improving nutritional 
knowledge & attitudes. This project was funded by the Minis-
try of Health and welfare in South Korea. 

Key words: childhood obesity, nutrition education, fruits 
and vegetable intake
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DEVELOPMENT AND ACCEPTABILITY OF LOCA-
LLY DEVELOPED READY-TO-USE COMPLEMEN-
TARY-FOOD-SUPPLEMENTS (RUCFS) IN URBAN 
SLUM SETTINGS OF DHAKA, BANGLADESH
T. Ahmed1,2, N. Choudhury1, MI. Hossain1, MM. Islam1, 
B. Schumacher2, S. dePee3, N. Tangsuphoom4, J. Muiru-
ri2, R. Fuli2, M. Parveen2, S. Sarker1, KP. West Jr.5, P. Chris-
tian5 
1ICDDR,B, Dhaka, Bangladesh 
2World Food Programme, Dhaka, Bangladesh 
3World Food Programme, Rome, Italy 
4Food Science Unit, Institute of Nutrition, Mahidol 
University, Thailand 
5Center for Human Nutrition, Department of Inter-
national Health, Johns Hopkins Bloomberg School 
of Public Health, Baltimore, USA

Background and objectives: Inadequate energy and micro-
nutrient intake during childhood is a major public health pro-
blem in many developing countries including Bangladesh. Lo-
cally produced ready-to-use complementary food supplements 
(RUCFS) can improve growth, development and micronutrient 
status of children. The study was conducted to develop recipes 
for RUCFS and to test their acceptability among children. 

Methods: A checklist was prepared of available and com-
monly consumed food ingredients that have the potential of 
being used for RUCFS. Linear programming was used to de-
termine possible combinations of ingredients and required 
micronutrient premix composition, and samples were prepa-
red in the icddr,b food-processing lab. To test the acceptabili-
ty of the RUCFS recipes compared to Pushti-packet (a cereal 
based food-supplement), an acceptability trial was conducted 
among 90 children aged 6-18 months in a slum in Mirpur, 
Dhaka, Bangladesh. The mothers were asked to rate the color, 
flavor, mouth-feel, and overall liking of the RUCFS by using a 
7-point hedonic scale (1=dislike extremely, 2=dislike modera-
tely, 3=dislike, 4=neither dislike nor like, 5=like slightly, 6=like 
moderately, 7=like extremely). 

Results: Two RUCFS were developed, one based on rice 
and lentils and the other one on chickpea. Mean response for 
each sensory quality of all products was more than 6. The two 
developed RUCFS scored significantly better compared to Pus-
hti-packet in terms of ‘overall liking’. Children were offered 50 
g of food and they consumed (mean+SD) 26.1±15.1 g RUCFS 
and 17.1±14.3 g Pushti-packet which took them 20.9±9.6 mi-
nutes. There was no significant difference between two RUCFS 
consumption, but there was a significant difference between 
chickpea-based RUCFS and Pushti-packet (28.4 vs17.1 g) con-
sumption. 

Conclusions: Locally available food ingredients were used 
to develop RUCFS. The study results suggest that rice-lentil 

and chickpea-based RUCFS are highly acceptable. Research is 
underway to assess efficacy of both local RUCFS in improving 
child growth. 

Key words: acceptability, locally-developed, food-supple-
ments

PO670
FRUIT PREFERENCES AND INTAKE AMONG POR-
TUGUESE SCHOOLCHILDREN
B. Franchini1, R. Poínhos1, M D V. de Almeida1 
1Faculdade de Ciências da Nutrição e Alimentação, 
Universidade do Porto, Porto, Portugal

Background and objectives: Preferences are major deter-
minants of fruit intake. We explored the relationships between 
preference and intake of different types of fruit among Portu-
guese schoolchildren.

Methods: This study was carried out as part of the Pro Chil-
dren European project. A sample of 3,083 Portuguese children 
(10-14 years old) was evaluated, regarding fruit intake (self–ad-
ministered questionnaire using 24-hour recall) and food prefe-
rences of different types of fruit (five-item scale with response 
options ranging from “like very much” to have not tried”). The 
intake of each fruit was compared between children with high 
(“like very much”) or low preference for each type of fruit.

Results: Fruit mean intake was 154.1 g/day. Major contri-
butors to total fruit consumption were apple (34.4%), banana 
(19.7%), orange (12.0%), tangerine (11.9%) and pear (11.9%). 
Preference for each fruit was associated to higher consumption 
of that fruit. Preference for orange or tangerine was associated 
to higher consumption of both fruits. Preference for apple or 
banana was associated with lower consumption of tangerine. 
Preference for tangerine was associated to lower pear con-
sumption.

Conclusions: The results of this study may be useful to plan 
interventions to increase fruit intake among schoolchildren, 
namely regarding the selection and combination of fruit types 
to be used in taste testing and other exposure activities. 

Key words: fruit, intake, children, preferences, Portuguese.
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REGIONAL AND SEX VARIATION IN THE INTAKE 
OF DIFFERENT FRUIT TYPES AMONG PORTUGUE-
SE SCHOOLCHILDREN
B. Franchini1, R. Poínhos1, M D V. de Almeida1 

1Faculdade de Ciências da Nutrição e Alimentação, 
Universidade do Porto, Rua Dr. Roberto Frias, Porto, 
Portugal

Background and objectives: A wide range of demographic 
determinants, such as sex and region, influence fruit intake. 
The aim of this study was to compare the intake of different 
types of fruit among Portuguese schoolchildren by sex and re-
gion of residence. 

Methods: A sample of 3,083 Portuguese children (10-14 
years old) was evaluated, regarding fruit intake (self–adminis-
tered questionnaire using 24-hour recall), as part of the Pro 
Children European project. The percentual contribution of di-
fferent types of fruit to total fruit intake was compared by sex 
and region of residence (North, Center, Lisbon area, Alentejo 
and Algarve). 

Results: Mean fruit intake was 154.1 g/day. Major findings 
include: the higher intake of fruit in the North and Algarve; 
higher contribution of banana to boys’ fruit intake, and of tan-
gerine, pear and other fruits to girls’; higher contribution of 
orange to total fruit intake in Lisbon area, banana in Alentejo 
and Algarve, tangerine in Center and Algarve, and pear in Al-
garve. 

Conclusions: These findings may prove useful in tailoring 
region-specific interventions to increase fruit intake among 
schoolchildren, as taste testing and other exposure activities 
should consider prior consumption of different types of fruit 
in specific groups.

Key words: fruit; intake; Portuguese children; sex; region.

PO672
DIETARY INTAKE OF LACTATING WOMEN IN 
UMUAHIA, URBAN, NIGERIA.
P. Ukegbu1, A. Uwaegbute1, J. Anyika1 
1Department of Human Nutrition And Dietetics, Mi-
chael Okapara University of Agriculture, Umudike, 
Abia State, Nigeria

Background and objectives: Lactating women constitute a 
vulnerable segment of the population. This is because adequate 
nutrition during lactation is important for both the mother and 
the infant. This cross section study was carried out to evaluate 
the dietary intake of lactating women of two socioeconomic 
groups in Umuahia urban, Nigeria. 

Methods: A total of 213 lactating women (126 from low 
socioeconomic group (LSEG) and 87 from medium socioeco-
nomic group (MSEG)) were randomly selected from a group 
of mothers attending postnatal clinics at the Federal Medical 
Centre, Umuahia. A structured, validated and pre-tested ques-
tionnaire was used to obtain information on socio-demogra-
phic characteristics. Information on dietary intake was collec-
ted using 24 hour dietary recall, weighed inventory and food 
frequency questionnaire over a 2 days period (a weekday and 
a weekend day). Mean nutrient intake was estimated and ex-
pressed as percentage of FAO/WHO recommended nutrient 
intake. Data was analysed means (SD) and t-test, while Chi 
square was used to determine relationship between categorical 
variables. 

Results: Mothers from the MSEG were more educated 
and had higher total family income than the LSEG (p<0.05). 
Mean intake of fat and calcium were significantly higher in the 
MSEG (p<0.05). Intake of energy, protein, calcium and vitamin 
A were insufficient in both groups. The percentage of energy 
obtained from carbohydrate, protein and fat were 82.7%, 8.2% 
and 15.2% for LSEG, while 86.1%, 9.2% and 20.6% were obtai-
ned for the MSEG. Consumption of meat and meat alternate as 
well as leafy/non leafy vegetables and fruits were higher among 
the MSEG on a daily basis than the LSEG. 

Conclusions: Nutrition education programs should be in-
tensified in health facilities/centers in order to sensitize women 
on the importance of adequate nutrition during this period. 

Key words: lactating women, food consumption pattern

PO673
MEAL PLANNINGS OF HIGH SCHOOL STUDENTS 
IN TURKEY
E D. Ciracioglu1, H. Yardimci1, A O. Ozcelik1 
1Nutrition and Dietetics, Ankara University, 
Ankara,Turkey

Background and objectives: Gaining healthy eating habits 
during childhood/adolescence may cause to continue the ha-
bit in adulthood too. This study was made to identify the meal 
plannings of high school students. 

Methods: The study has conducted with 497 students 
(male: 236, female: 261). Data collection was made by a ques-
tionnaire and SPSS program was used to evaluate data. WHO 
data was used to evaluate BMI percentiles (5-19 years-old). 
Questions about snack choises were evaluated by using the 
T=3T1+2T2+T3 formula. T stands for total score and T1: first 
choise, T2: second choise, T3: third choise. Derivative was BMI. 

Results: The mean age of students was 15.90±1.00 years, 
mean BMI was 20.92±2.99 kg/m2. 68.4% of the subjects were 
in normal range according to BMI. 62.0%, 73.0% and 83.7% 
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of them stated they consume breakfast, lunch and dinner 
everyday, respectively. 51.2% of them consumed snacks and 
most common first choise was bread and cheese (877 points), 
second was toast (346 points) and third was fruits (336 points). 
Most common drink between meals was tea as first choise 
(1039 points), coffee for second choise (455 points) and carbo-
nated drinks for third choise (381 points). There were various 
answers for skipping meals, lack of time was the most com-
mon reason for skipping breakfast (64.0%), students’ lack of 
appetite was the most common reason for lunch and dinner 
(43.3% and 53.1% respectively) Among the subjects who con-
sume breakfast (n=308), lunch (n=363) and dinner (n=416) re-
gularly, the ratio of ones who have normal range BMI is 67.2% 
for breakfast and lunch and 67.3% for dinner. 

Conclusions: Gaining the ability to choose healthy foods 
during childhood and adolescence is important to lower the 
risk of some chronical diesease in later years. It’s important to 
provide education to parents about healthy nutrition. 

Key words: students, meal planning, high school

PO674
MILK CONSUMPTION PATTERNS IN RELATION TO 
TOTAL DIETARY INTAKE: THE CASE OF MALAY-
SIAN URBAN CHILDREN AGED 1-10 YEARS
G L. Khor1, Z M. Shariff2, S L. Huang2, M. Mohamad1, B. 
Nisak2, Y M. Chan2, Y S. Chin2, O P. Leong3, W. Chee1, J. 
Bindels3 
1International Medical University, Kuala Lumpur, 
Malaysia 
2Universiti Putra Malaysia, Kuala Lumpur, Malaysia 
3Danone Dumex, Malaysia

Background and objectives: Food consumption patterns in 
emerging economies have generally shifted from a dependency 
on diets high in plant protein and carbohydrates to one that is 
increasingly rich in animal protein and fats. Milk consumption 
in relation to total dietary intake of children is not well do-
cumented in rapidly developing countries, including Malaysia. 
This study assessed milk consumption behaviour among young 
children from the suburbs of Kuala Lumpur city. 

Methods: A total of 749 children aged 1-10 years represen-
ting different socioeconomic background were recruited from 
day care centres (1-3 years), kindergartens (4-6 years) and pri-
mary schools (7-10 years). For dietary intake of children aged 
1-6 years, parents were interviewed using 24-hour diet recalls 
and food records. Children aged 7-10 years were interviewed 
based on 24-hour recalls. 

Results: Out of the total, 605 (82.0%) children were milk 
drinkers, highest in ages 1-3 years (91.2%), followed by 86.1% 
and 73.7% among ages 4-6 and 7-10 years, respectively. The 

mean amount of milk consumed was 789 ml (~4 cups), 498 
ml (~2 cups) and 286 ml (~1 cups) for ages 1-3, 4-6 and 7-10 
years, respectively. Ages 1-3 years taking >3 cups of milk/day 
had significantly higher intake of total food, calories, carbohy-
drate, vitamins A, C, D, B1, B2, Ca and Fe than children taking 
2-3 cups/day. Likewise, ages 1-4 years taking >3 cups had sig-
nificantly higher vitamin D, Na and Ca intake compared to the 
same ages taking 2-3 cups/day. No significant differences were 
found between milk consumption patterns and nutritional sta-
tus for all ages. 

Conclusions: While milk intake confers nutritional bene-
fits, excess milk consumption, especially in ages 1-3 years raises 
concerns for the potential lack of dietary diversity and risk of 
overweight, a growing problem in Malaysia. 

Key words: milk consumption, Malaysian children

PO675
ASSESSMENT OF NUTRITIONAL CONTENT OF 
COMMERCIAL BABY FOODS IN THE UK
A. Garcia1, A. Parrett1, C. Wright2 
1Human Nutrition, School of Medicine, College of 
Medical, Veterinary & Life Sciences, University of 
Glasgow, Glasgow, United Kingdom 
2Peach Unit, School of Medicine, College of Medical, 
Veterinary & Life Sciences, University of Glasgow, 
Glasgow, United Kingdom

Background and objectives: The introduction of solid 
foods is provides infants with crucial nutrients for growth 
and development. The World Health Organisation (WHO) 
recommends introduction of solid foods at 6 months. United 
Kingdom (UK) guidelines also encourage use of home-cooked 
foods, but commercial products are frequently used. Health 
care professionals are often asked to advise about the suitability 
of these foods. We aimed to describe the types and nutritional 
content of commercial baby foods available in the UK. 

Methods: All baby foods produced by 6 UK manufactu-
rers October 2010-February 2011 were identified. Nutritional 
information for each product was collected from manufactu-
rers’ websites, shelved products in store and via direct email 
enquiry. Using the names and food labels they were classified 
according to texture, content and suggested age for use. 

Results: Out of 479 products, 364 (79%) were ready-made 
purees, 44% (201) of these were aimed at infants from 4 months 
and 65% were sweet foods. The energy content of these purees 
was almost identical to breast milk (282 (59) kJ per 100g) with 
only slightly higher protein: purees 2.3 (1.2) breast milk 1.3 g 
per 100 g and much lower than family foods (e.g. potatoes mas-
hed with butter and cheese 567 kJ; 4.16 g per 100g) 
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Conclusions: The UK baby food market mainly supplies 
soft spoonable foods, the majority of which are sweet, and are 
targeted mostly to an inappropriate age. The composition of 
baby foods is strictly regulated by law which may explain the 
similarity with breast milk. However, as a result they do not 
serve the intended purpose of enhancing the nutrient density 
of infants’ diets and do not provide with suitable textures and 
flavours. Furthermore they may confuse users about appro-
priate weaning age. 

Key words: weaning, infant feeding, food labels

PO676
DIETARY INTAKE AND NUTRIENT SCORES OF 
FREELIVING ELDERLY IN UMLAZI TOWNSHIP 
(KWAZULU NATAL)
X. Mkhize1, W. Oldenwage- Theron2, C. Napier3 
1Mangosuthu Univerisity of Technlogy, South Africa 
2Vaal University of Technology, South Africa 
3Durban Univerisity of Technology, South Africa

Background and objectives: Umlazi is the second largest 
township in South African in terms of population. The objec-
tive of the study was to determine the dietary intake and nu-
trient scores of the elderly (>60 y) in this township of Umlazi, 
KwaZulu-Natal, South Africa. 

Methods: The dietary assessment methods used, included 
three 24 hr recalls, one food frequency questionnaire analysed 
using a Food Finder 3 program. EAR values, means, standard 
deviation and nutrient intakes were calculated and compared 
with the DRI’s interpreted by a bio-statistician. 

Results: The top five foods consumed were, maize meal 
(100%), tea (100%), chicken stew (40.0%), brown bread 
(57.3%) and white cooked rice (56.9%). The energy contribu-
tions showed that 89.2% of the women consumed a diet <100% 
of Estimated Average requirements (EARs) and all the men 
consumed<100% of the EARs. For protein 63.0 % women and 
91.1% of the men consumed <100% of the EARs for protein. 
Dietary fibre intake was 86.5% for women and 33.3% of the 
men consumed <100%. Results indicated low intakes of the 
majority minerals and vitamins for both genders due to low 
intake of fruit and vegetables, <400g per day for the mean 
RDA intake values. Total fat intake was 20% (for both genders) 
within the WHO, 2003 nutrient intake goals. The mean FVS 
(±SD) for all the foods consumed from all the food groups in 
a period of seven days was 25.8 (±14.6), revealing poor dietary 
diversity scoring. 

Conclusions: Low micronutrients and a high carbohydrate 
diet was observed in this group, maize meal being the main 
staple, this could be one of the causes of weight gain in this 
community. Strategies of improving micronutrient consump-
tion are essential in this community. 

Key words: elderly, diet, nutrients scores

PO677
BODY FAT MASS DISTRIBUTION AS A DETERMI-
NANT OF RESTING METABOLIC RATE VARIATION 
IN OLDER ADULTS
M. Ruiz1, P. Sanhueza1 
1Nutrition and Public Health Department, Universi-
ty of Bío- Bío, Chillán, Chile

Background and objectives: The resting metabolic rate 
(RMR) not only depends on fat-free mass but is also influenced 
by fat mass, especially by body fat distribution. The objective 
was to analyze the body fat mass distribution as a determinant 
of the variation of the resting metabolic rate in healthy adults 
aged 60 to 85 in Chile. 

Methods: An analytical transversal study was carried out 
on 37 women aged 60 to 85 years. The anthropometric as-
sessment to determine body fat distribution included weight, 
height, BMI, and waist/hip circumference. The RMR was de-
termined by the indirect calorimetry method after overnight 
fasting and for 30 minutes at complete physical and mental 
rest. The following exclusion criteria were considered: fever, 
respiratory disease, anaerobic metabolism, use of hypo- and 
hypermetabolic medication, and alcohol, caffeine, and tobacco 
consumption The Pearson correlation was determined for the 
quantitative relationship of the variables. A variance analysis 
(ANOVA) was performed. 

Results: The nutritional status of the sample showed that 
5.41% of the subjects were thin, 56.76% normal, 10.81% 
overweight, and 27.03% obese. Mean RMR was 1101.22±242 
kcal/d, which varied according to BMI. Gynoid fat distribution 
was significantly correlated with a higher RMR in the women 
under study (p<0.05). 

Conclusions: The older adult women with android fat dis-
tribution exhibited a higher RMR than those with gynoid dis-
tribution as a direct consequence of greater metabolic activity. 

Key words: resting metabolic rate, senior, fat distribution, 
indirect calorimetry

PO678
EVALUATION OF THE NUTRITIONAL STATE IN 
CHILDREN OF 10 TO 14 MONTHS OF TWO MUNI-
CIPALITIES OF CITY HAVANA.
A. Dominguez1 
1National Institute of Nutrition And Hygiene of The 
Foods, Havana, Cuba

Background and objectives: Evaluation the clinical sta-
te, anthropometric, dietary and biochemical of the state of 
children’s iron of 10 to 14 months of age of two municipalities 
of City of the Havana. 
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Methods: One carries out a traverse descriptive study, in 
children of 10 to 14 months of age residents in two municipali-
ties of City of the Havana; the evaluation of 80 children was de-
signed following the approaches of the sampling probabilistic. 
One carries out dietary survey for collection of consumption of 
foods for 3 days and epidemic where the data related with the 
state of the boy’s iron were picked up. One carries out mensu-
ration of weight and supine longitude, biochemical evaluation 
of the iron state and physical exam. 

Results: The ingestion of foods reflected a desbalance in 
the contribution from the macronutrients to the energy, with 
a high consumption of proteins and fatty. The iron ingested, 
vitamin C and vitamin A, it was faulty in most of the children. 
He/she was 26.9% of anemia, classified as slight, indicative of 
iron deficiency. The evaluation anthropometrics indicates that 
most of the children are in the range of normality. The variables 
measures in the epidemic survey didn’t keep significant causal 
association with the anemia in the boy. The clinical indicators 
didn’t show alterations related with the anemia. 

Conclusions: The results of the evaluation in this group of 
children didn’t show the malnutrition existence for defect and 
the anemia only stays as the main problem of health in this 
group of risk. 

Key words: evaluation, mensuration, macronutrients, ane-
mia

PO679
ANALYSIS OF THE NUTRIENT COMPOSITION OF 
COMPLEMENTARY FOODS PREPARED FROM LO-
CAL FOODS IN THREE RURAL COMMUNITIES IN 
EAST AFRICA
S. Boltena1, L. Debele2, E. Uwanyiligira3 
1Health and Nutrition Department, World Vision 
International East Africa Region, Ethiopia 
2Health and Nutrition Department, World Vision 
Ethiopia, Habro Area Development Program, Ethio-
pia 
3Health and Nutrition Department, World Vision 
Rwanda, Rwanda

Background and objectives: Use of locally available foods 
that meet the nutritional requirement of children during their 
complementary feeding period is critical for optimal growth 
and development. Complementary feeding promotion is the 
strategic focus of World Vision program in East Africa region. 
The purpose of this study is to share the World Vision expe-
rience in identification of the nutrient composition of the com-
plementary foods in rural communities in Burundi, Rwanda 
& Ethiopia. 

Methods: 24 hours dietary recall was conducted with the 
mothers who have children 6–36 months, both well nourished 
and malnourished. Moreover market survey was conducted to 
assess the types of foods available in the market and the costs 
per local unit. Mix of food was made to develop menus and the 
nutrient content was analyzed using food composition table. 
Menus were developed using locally available and affordable 
foods and nutritional composition was assessed comparing 
with the recommendation. 

Results: cassava, maize, wheat floor, potato, sweet-potato, 
small fish, banana, mango, cabbage, amaranth, ground-nut, 
beans and haricot beans were the major affordable complemen-
tary foods identified in the community. 2 menus of 250gms , 
equivalent to the child stomach, were developed using different 
foods. The menus consisted of an average of 629.5 Kcal energy 
(600-800 Kcal), 322.9 REA of Vitamin A (300 REA) and 28.4 
mg of vitamin C (15–25 mg) and 3mg of Zinc (3-5 mg) needs 
of a child meal. However, in both contexts the iron 5.7 gm and 
protein 21.6gm which could not meet the 10 mg and 25–27 gm 
need per child meal respectively. 

Conclusions: local foods which commonly lack animal sou-
rces could not meet the protein and iron needs of children for 
optimal growth. Hence, programs need to focus on promoting 
interventions that can improve access to animal source foods. 

Key words: food composition, animal sources, daily need, 
local foods

PO680
LIGHT EXERCISE AFTER HIGH-FAT MEAL SUP-
PRESSES POSTPRANDIAL SERUM TRIGLYCERIDE 
IN HUMANS
W. Aoi1, H. Yamauchi1, S. Wada1, A. Higashi1 
1Laboratory of Health Science, Graduate School of 
Life And Environmental Sciences, Kyoto Prefectural 
University, Japan

Background and objectives: The effect of exercise perfor-
med on the day of meal intake on postprandial triglyceride 
(TG) concentration, which is an independent risk factor for 
cardiovascular disease, is unclear. The present study investi-
gated postprandial TG concentration following low-intensity 
exercise, consisting of brisk walking and light-resistance exer-
cise, performed before or after meal intake. 

Methods: Ten healthy young subjects consumed a relatively 
high-fat diet. All subjects participated in each of the 3 trials: 
rest, exercise before meal, and exercise after meal. In the exer-
cise trials, subjects performed brisk walking following light 
resistance exercise, either 60 min before or after meal intake. 
Blood samples were collected before, and 2, 4, and 6 h after 
meal intake. The fat utilization was measured by indirect calo-
rimetry analysis.
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Results: Exercise reduced the transient elevation in serum 
TG concentration observed 2 h following meal intake in the 
post-meal trial (131 ± 67 mg/dL) when compared with the se-
dentary trial (172 ± 71 mg/dL, d = -1.00). This was also obser-
ved in the pre-meal trial, although the effect was less pronoun-
ced (d = -0.57). The TG concentrations in VLDL, LDL, and 
HDL fractions were also decreased in both exercise trials, while 
the integrated triglyceride values following meal intake showed 
a greater decrease in the post-meal trial (d = -1.23) than the 
pre-meal trial (d = -0.47). The concentration of serum growth 
hormone was drastically increased after exercise in both trials. 
Fat utilization was higher in the exercise trials than in the se-
dentary trial, especially after meal consumption 

Conclusions: Light exercise performed on the day of meal 
intake can effectively suppress postprandial TG concentrations, 
especially when performed after meal intake. 

Acknowledgements: This study was supported by Grants-
in-Aid from the Japan Society of the Promotion of Science 
(23700776).

Key words: high-fat diet, low-intensity exercise, lipid me-
tabolism 
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RANDOMIZED DOUBLE-BLIND CROSS-OVER 
STUDY OF A NUTRITIONAL SUPPLEMENT SPECI-
FIC FOR PATIENTS WITH NEURODEGENERATIVE 
DISEASES OVER INFLAMMATORY AND CARDIO-
VASCULAR RISK BIOMARKERS
C E. Garcia-Rodriguez1, M D. Mesa1, M V. Martin1, M C. 
Rico1, L. Campaña1, M. Perez-Rodríguez2, A J. Perez de 
la Cruz3, A. Gil1 
1Department of Biochemistry And Molecular Biolo-
gy II, Institute of Nutrition And Food Technology 
2VEGENAT, S.A. Research and Development De-
partment, Pueblonuevo del Guadiana, Badajoz, 
Spain 
3Clinical Nutrition and Dietetic Unit, University Hos-
pital Virgen de las Nieves, Granada, Spain

Background and Objectives: An adequate nutrition could 
be useful in the improvement of patients with neurodegene-
rative diseases. The aim of this study was to assess the effects 
of a specific supplement for patients with neurodegenerative 
diseases (Supressi®) over inflammatory and cardiovascular risk 
biomarkers, compared with a nonspecific diet (T-Diet Plus 
High Protein®) when administered as enteral nutrition for 
three months. 

Methods: 98 patients with neurodegenerative diseases were 
randomly divided into two groups A (n=51) and B (n=47). Sub-

jects in group A were supplemented Supressi® for three months 
and a nonspecific product (T-Diet Plus High Protein®) during 
the next three months. Patients in group B received initially 
the nonspecific diet during the first three months followed by 
the experimental product other three months. Plasma levels of 
inflammatory and cardiovascular risk biomarkers were deter-
mined at baseline and after three and six months by immu-
noassay, with MILLIplexTM kits using the Luminex200® sys-
tem based on the xMap™ technology. We examined the effect of 
the diets with t test for paired samples (p < 0.050). 

Results: After receiving Supressi® for three months, there 
was an increase of the hormone leptin. Administration of T-
Diet Plus High Protein® during three months leads to an in-
crease of resistin along with a significant decrease in mono-
cyte chemotactic protein (MCP)-1. Furthermore, a tendency 
to decrease (p = 0.065) was observed for soluble intercellular 
adhesion molecule (sICAM)-1, after ingestion of control diet. 

Conclusions: The new supplement maintains plasma levels 
of inflammatory and cardiovascular risk biomarkers similarly 
to the nonspecific diet, while increases the hormone leptin 
involved in the regulation of food intake and energy balance, 
what may indicate a better nutritional status in these patients 
with high risk of malnutrition. 

Key words: neurodegenerative diseases; nutrition; supple-
ment.

PO682
CHANGES IN THE VALUES IN THE PHYSIOLOGI-
CAL INDEX BY THE HYDRATION IN THE MALE JU-
NIOR HIGH SCHOOL SOFT TENNIS PLAYERS
A. Kunimoto1, C. Kageyama2, M. Ban3, H. Suzuki4, S. 
Kikunaga1 
1Department of Foods and Human Nutrition, Notre 
Dame Seishin University, Japan 
2Department of Human Nutrition, Chugoku Gakuen 
University, Japan 
3Department of Management, Osaka Seikei Univer-
sity, Japan 
4Interactive Sports Education Center, Okayama 
University, Japan

Background and objectives: Dehydration by the perspira-
tion during the long hours of training causes the rise of body 
temperature, and not only induces the fall of exercise perfor-
mance but also causes heatstroke. Appropriate hydration is im-
portant for prevention of dehydration. In order to find out a 
proper condition of hydration for players, the present study has 
investigated the fluid intake by athletes.

Methods: The 11 male junior high school soft tennis players 
participated in the study. They were asked for drink water as 
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much as they liked. Then, the amount of hydration was measu-
red. In addition, rehydration rate and amount of perspiration 
were calculated based on the sum of the values of both weight 
loss and fluid intake. The investigation of the values in the phy-
siological index was performed before and after the exercise. 
Measurement items were body weight, blood glucose concen-
tration, blood lactate concentration, body temperature, physi-
cal activities, and heart rate. 

Results: Body weight was decreasing during the exercise, 
and rehydration of about 70 percent of the players was insuffi-
cient. The more blood lactate concentration was observed 120 
minutes after the exercise than immediately after the exercise. 
A particularly high value of blood lactate concentration was 
observed among the players who did not have enough hydra-
tion. The degree of fatigue of the players tended to increase as 
time passed since immediately after the exercise. 

Conclusions: These results suggested that in the free fluid 
intake by thirst of mouth, hydration cannot be carried out fully 
to the degree with which the amount of perspiration is com-
pensated. We would like to further find out the most appro-
priate quantity and timing of fluid intake per person and to 
specify the most appropriate rehydration method which even-
tually would lead to mitigation of players’ fatigue.

Key words: hydration, soft tennis players, blood lactate 
concentration 

PO683
DEVELOPING ELDERLY ANTHROPOMETRIC 
CHAIR (BODY MASS INDEX METER) BASED ON 
ARM SPAN, KNEE HEIGHT, AND SITTING HEIGHT
F. Hutasuhut1 

1Public Health Nutrition Dept., Faculty of Public 
Health, University of Indonesia, Depok, Indonesia

Background and objectives: Height in elderly is difficult to 
be measured due to osteoporosis, scoliosis, kyphosis, etc. Arm 
span, knee height, and sitting height can be used to predict the 
height. However, some anthropometric measurements with di-
fferent positions are not effective because of discomfort. Three 
predictors of height in one tool like a chair can overcome the 
problems. The study aimed to develop Body Mass Index/BMI 
Meter for elder’s nutritional status assessment with an easy and 
practical measurement. 

Methods: The study design was cross sectional using 
anthropometric measurement toward 300 healthy older, aged 
over 60 years, able-bodied, stand still, and resided in Jakarta 
and Depok. Upper leg length, lower leg length, pelvic width, 
shoulder width, elbow height, shoulder height and patellar 
height were measured to design the chair. Validity test for the 
chair conducted on 100 elderly whom resided in West Jakarta. 

Results: Mean age of respondents was 61.6 years with 87 
years age as the highest and 48 years age as the lowest. Men 
had greater results than women related to the upper and lower 
legs length, shoulder width and height, and patellar and elbow 
height. Mean of anthropometric parameters measured in men 
had a value greater than the women, unless the width of the 
pelvis. Male posture was higher and larger than female. Since 
body dimensions was took into account, male generally larger 
than women, except for several particular parts such as hip, etc 
. The. validity of anthropometric chair from the sensitivity (85-
100%), specificity (70-80%), positive predictive value (80-90%) 
and negative predictive value (80-100%). 

Conclusions: BMI Meter is practical tool to measure the 
nutritional status of the elderly at once without the need to 
change the measurement in varying position, as it merely done 
while sitting. 

Key words: anthropometric chair; elders’; arm span; knee 
height; sitting height

PO684
GLUTATHIONE INTAKE IMPROVES MUSCLE FATI-
GUE INDUCED BY EXERCISE ASSOCIATED WITH 
INCREASING PGC-1α IN MICE
M. Takami1, W. Aoi1, Y. Ogaya1, N. Shimura2, T. Konishi3, 
Y. Sauchi3, EY. Park2, S. Wada1, K. Sato2, A. Higashi1 

1Laboratory of Health Science, Graduate School of 
Life and Environmental Sciences, Kyoto Prefectural 
University, Japan 
2Laboratory of Food Science, Graduate School of 
Life and Environmental Sciences, Kyoto Prefectural 
University, Japan 
3KOHJIN Life Sciences Co.,Ltd, Japan

Background and objectives: Glutathione is a major redox 
couple in animal cells and plays important roles in antioxidant 
defense. Redox balance of glutathione is used as a marker of 
antioxidant status during exercise. However, it is unclear about 
relationship between intake of glutathione and exercise. The 
present study investigated the effect of glutathione intake on 
muscle fatigue induced by exercise in mice. 

Methods: ICR mice (8 weeks old) were divided into four 
different groups: sedentary, sedentary treated with glutathione 
(5 μl/g body weight), exercise, and exercise treated with glu-
tathione. After 2 weeks of treatment, exercise groups perfor-
med treadmill running at 25 m/min for 30 min. Immediately 
after running, intermuscular pH was measured, and soleus 
muscle and blood were collected for the measurements. Pro-
teins were extracted from the muscle samples and peroxisome 
proliferator-activated receptor-g coactivator-1α (PGC-1α) was 
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measured by western-blotting. Using DNA extracted from the 
muscle, g-action and cytochrome c oxidase subunit ‡U were 
amplified by polymerase chain reaction. Mitochondrial DNA 
(mtDNA) was determined using ratio of both copy numbers. 

Results: Plasma non-esterified fatty acids after exercise was 
significantly decreased in the mice fed diet with glutathione 
compared with those fed normal diet (p=0.023). Blood lactate 
and glucose were not significantly changed between groups. In-
termuscular pH was decreased by exercise (p<0.001), while this 
reduction was inhibited by addition of glutathione to the diet 
(p=0.030). The level of PGC-1α protein was significantly eleva-
ted in glutathione diet compared with normal diet (p=0.049). 
mtDNA was significantly higher in glutathione treatment than 
in normal control (p=0.007). 

Conclusions: Glutathione improved lipid metabolism du-
ring exercise via PGC-1α activation, which inhibited the de-
crease of intermusculer pH. 

Key words: glutathione, PGC-1α, lipid metabolism, skeletal 
muscle

PO685
IDENTIFYING OBESOGENIC DIETARY FACTORS 
AMONG EGYPTIAN OBESE ADOLESCENTS
M. Zaki1, L. Hussein2, R. Bassyouni2 

1National Research Centre, Biological Anthropology 
Department, Medical Research Division, National 
Research Centre, Egypt 
2Department of Nutrition, National Research Cen-
tre, Egypt

Background and objectives: The growth of the fast-food 
industry has led to an increased consumption of food prepa-
red away from home that is high in total and saturated fat, but 
low in dietary fiber, calcium and iron. The present study aims 
to identify specific obesogenic dietary factors among Egyptian 
obese youth. 

Methods: The study was conducted on 300 (150 males and 
150 females) obese adolescents and 200 lean subjects.They 
were participated in the project entitled “Obesity among Youth: 
Lifestyle and Genetic Factors” funded by the Science and Te-
chnology Development Fund, Egypt. Dietary intakes were 
assessed by 24 h dietary recall and Food frequency Quantita-
tive questionnaire [FFQ]. The average months for the Quar-
tiles of intake were computed for the common food groups. 
The “Youth Healthy Eating Index” (YHEI), which focuses on 
healthy and unhealthy eating behaviors, was measured to as-
sess the overall diet quality. 

Results: Estimate of energy intake by the 24 h dietary re-
call reveals low reporters relative to expected based on weight 
maintenance energy requirement. FFQ denotes higher estima-

ted daily energy intakes among the obese subject compared 
with the respective estimated 24–h dietary recall. The diet qua-
lity showed lower estimated intakes of specific micronutrients 
among the lean and obese. Estimated quintiles of consumption 
of bread, rice; fried chicken, cheeses, eggs and drinks was po-
sitively correlated with obesity in both sexes. Estimated daily 
intakes of total vegetables and fruits were significantly higher 
among lean males compared with the respective intakes among 
the obese males. 

Conclusions: The present results support earlier findings 
that low intake of vegetables and fruits are among the obesoge-
nic dietary factors. The application of YHEI has the potential to 
assess the diet quality and distinguish between lean and obese 
groups. 

Key words: obese adolescents; youth healthy eating index; 
Quartiles of food intakes.

PO686
DIET QUALITY SCORES AND COGNITIVE 
FUNCTION IN OLDER ADULTS
Y. Yang1, J. Kim2, A. Yu2, B. Choi3, J. Nam4, M. Kim3, D. Oh4 
1Department of Food and Nutrition, Dongduk 
Women’s University, Seoul, Korea 
2Department of Clinical Nutrition, Dongduk 
Women’s University, Seoul, Korea 
3Department of Preventive Medicine, Hanyang 
University, Seoul, Korea 
4Department of Psychiatry, Hanyang University, 
Seoul, Korea

Background and objectives: Diet quality has received 
growing attention in relation to many diseases because it bet-
ter reflects the complexity of the diet. We examined the asso-
ciation between diet quality and cognitive function in Korean 
older adults. 

Methods: The subjects were 808 older adults participating 
in the Yangpyeong Cohort Study between July 2009 and Au-
gust 2010. Diet quality was evaluated by alternate Mediterra-
nean Diet Score (aMDS) and the Recommended Food Score 
(RFS). aMDS and RFS were calculated by using a food frequen-
cy questionnaire. Cognitive function was assessed by Korean 
version Mini-Mental State Examination (MMSE-KC). 

Results: Thirty-six percent of the subjects were classified 
into cognitive impairment group. aMDS was inversely related 
to the risk of cognitive impairment after adjusting for exercise 
and supplement (5th vs 1st quintile, OR 0.44, 95% CI 0.26-0.73, 
p for trend=0.0149). RFS was also inversely associated with the 
risk of cognitive impairment after adjusting for exercise and 
supplement (5th vs 1st quintile, OR 0.44, 95% CI 0.27-0.72, 
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p for trend=0.0005). After stratified analyses by sex, in male 
subjects, aMDS was negatively related to the risk of cognitive 
impairment. RFS was inversely associated with the risk of cog-
nitive impairment in female subjects. 

Conclusions: These results suggest that good quality of diet 
may help preventing or postponing cognitive impairment. Fur-
ther studies are warranted to confirm the findings in different 
research settings. 

Key words: diet quality, cognitive function, older adults

PO687
ADHERENCE TO A NEW NORDIC DIET IN PREG-
NANCY IS ASSOCIATED WITH REDUCED RISK OF 
EXCESSIVE GESTATIONAL WEIGHT GAIN
E R. Hillesund1, E. Bere1, M I. Haugen2, N C. Øverby1 
1Department of Public Health, Sports and Nutrition, 
University of Agder, Kristiansand, Norway 
2Division of Environmental Medicine, Department 
of Food Toxicology, Norwegian Institute of Public 
Health, Oslo, Norway

Background and objectives: The health properties of the 
New Nordic Diet (NND) are increasingly being investigated 
in response to awareness of sustainability and public interest 
in eating local and traditional foods. The purpose of the pre-
sent study was to investigate the association of NND adherence 
with risk of excessive gestational weight gain (EGWG) in the 
Norwegian Mother and Child Cohort Study (MoBa). 

Methods: A diet score was constructed from relevant items 
of the food frequency questionnaire (FFQ) completed by preg-
nant women in the MoBa study in week 22 of pregnancy. The 
score comprises ten subscales summarizing meal pattern, in-
take of fruits, root vegetables, kale, potatoes, oatmeal porridge, 
whole grain bread versus white bread, foods from the wilder-
ness (fish, game and berries), milk versus juice, and water ver-
sus soft drinks. Each subscale was dichotomized by the median 
and assigned a value of “0” or “1”. Adding the subscales yielded 
a score from 0 to 10 with increasing score indicating higher ad-
herence to the NND. EGWG was defined as gestational weight 
gain in excess of the range considered optimal and recommen-
ded by the Institute of Medicine (2009) according to pre preg-
nancy BMI. For analysis participants were grouped into “low”, 
“medium” and “high” NND-adherence, and the relative risk of 
EGWG across groups was analyzed with multi-nominal logis-
tic regression. 

Results: 56771 pregnant women were included in the stu-
dy. Moving from low to high NND-adherence was associated 
with reduced odds of experiencing EGWG in the crude model 
(OR: 0.837; 95%CI: 0.795, 0.882) and after adjusting for energy 
intake, pre pregnancy BMI, length of gestation and physical ac-
tivity level (OR: 0.875; 95%CI: 0.825, 0.928). 

Conclusions: Higher adherence to this a priori defined 
New Nordic Diet was associated with reduced risk of experien-
cing EGWG. 

Key words: New Nordic Diet, excessive gestational weight 
gain,diet score

PO688
BREAST MILK ADIPONECTIN IS ASSOCIATED 
WITH MATERNAL DIETARY INTAKE AND INFANT 
GROWTH
H J. Jan Mohamed1, S L. Loy1, M. Mohamed1, Y. Wang2 
1Nutrition Program, Universiti Sains Malaysia, Ku-
bang Kerian, Kelantan, Malaysia 
2Pharmacology Department, University of Hong 
Kong, Pokfulam, Hong Kong, China

Background and objectives: Adiponectin, a circulating 
anti-inflammatory adipocyte protein, is associated with lower 
adiposity and is also present in human milk. Nutrients from 
human milk have been shown to play a significant role in affec-
ting infant growth and development. However, the possible 
factor related to adiponectin in breast milk and its effect on 
early growth of infants is not extensively studied. This study 
aimed to determine the associations of adiponectin concen-
tration in breast milk with maternal dietary intake and infant 
growth at 2 months of lactation. 

Methods: A total of 138 pairs of healthy mother-infant were 
enrolled from the University Sains Malaysia Birth Cohort Stu-
dy between 2009 and 2011. All participants were healthy and 
term infants breastfed exclusively at least 2 months. Breast 
milk adiponectin at 2 months of lactation were measured by 
enzyme-linked immunosorbent assay. Maternal anthropome-
try data were obtained by standard measuring protocol, while 
dietary data were collected by 24-hour dietary recall method. 
Infant growth was assessed by using the World Health Organi-
zation standards. 

Results: Breast milk adiponectin was ranged from 2.81 
to 37.13 ng/ml. Among all the maternal dietary factors at 2 
months of lactation, only maternal vitamin C intake showed 
positive correlation (r=0.19, p=0.031) with breast milk adipo-
nectin concentration. Low adiponectin in breast milk was as-
sociated with higher weight-for-age Z score (r=-0.24, p=0.005) 
and higher body mass index-for-age Z score (r=-0.20, p=0.017) 
among infants at 2 months of age, adjusted for confounders. 

Conclusions: Breast milk adiponectin was influenced by 
maternal vitamin C intake and it is associated with infant body 
size. 

Key words: adiponectin, human milk, infant growth, nutri-
tion, pregnancy
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PO689
RELATIONSHIP BETWEEN DIETARY ENERGY DEN-
SITY AND 5-YEAR AGING IN HEALTHY FREE-LI-
VING JAPANESE ELDERLY
M. Aki1, 2, R. Watanabe1, K. Muramatsu1, A. Yoshihara2, 
H. Miyazaki2 
1Department of Health and Nutrition, University of 
Niigata Prefecture, Niigata, Japan 
2Department of Oral Health Science, Niigata Univer-
sity, Niigata, Japan

Background and objectives: Recently, it is known that the 
dietary energy density is associated with the gender, age and 
race because their dietary habits are different. However, the 
reports on the dietary energy density of elderly people have 
been limited, particularly about Asian race including Japanese. 
In the present study therefore, we examined whether dietary 
energy density changes with increasing of age in healthy free-
living people over the age of 75 in Japan. 

Methods: The subjects were 225 (113 men and 112 wo-
men) free-living Japanese elderly over the age of 75, and were 
randomly selected from a longitudinal interdisciplinary stu-
dy of aging. Dietary habits during the preceding month were 
assessed using a brief-type self-administered comprehensive 
diet history questionnaire (BDHQ) for Japanese. Estimates of 
dietary intakes for 58 food items, energy, and the dietary ener-
gy density were calculated based on foods only. All statistical 
analyses were carried out with SPSS version 17.0. 

Results: As for energy intakes in both genders, there were 
no significant differences between age of 75 and age of 80. 
Energy intakes at the age of 80 were 2.258 kcal/d (men), and 
1.942 kcal/d (women). Dietary energy density significantly in-
creased from 1.24 ±0.14 kcal/g to 1.29 ±0.18 kcal/g in women 
(p ≤0 .01) but did not change in men (from 1.29 ±0.18 kcal/g 
to 1.30 ±0.19 kcal/g). At the age of 75, dietary energy density 
in men was higher than that in women (p ≤0.05). However, the 
sex differences on dietary energy density were not found at the 
age of 80. 

Conclusions: Findings indicate that dietary energy density 
was higher with increasing in age in healthy free-living older 
Japanese women. 

Key words: free-living elderly, dietary energy density, aging

PO690
MEDITERRANEAN DIETARY PATTERNS IMPROVE 
MINERAL INTAKE AND BIOAVAILABILITY IN ADO-
LESCENTS
I. Seiquer1, M. Mesías1, P. Navarro1 
1Instituto de Nutrición, EEZ. Consejo Superior de 
Investigaciones Científicas (CSIC), Armilla, Granada, 
Spain

Background and objectives: Adolescence constitutes a pe-
riod of nutritional risk due to increased dietary requirements 
for growth and development and the special adolescent’s dietary 
habits. Minerals are essential in this period of life, as they are 
involved in numerous structural and physiological functions 
such as skeleton mineralization or sexual maturation. The aim 
of this study was to evaluate the effects of consuming a varied 
diet based on Mediterranean patterns on mineral intake and 
bioavailability in adolescents. 

Methods: 20 male adolescents aged 12.9±1.14 years were 
involved. The study had a longitudinal design, divided into two 
periods: a 3-day basal period, during which the subjects consu-
med their usual diet (UD), and a 28-day nutritional interven-
tion period, in which an intervention Mediterranean-type diet 
was provided (MD). Dietary mineral utilization was assessed 
by means of mineral intake in food and mineral output in feces 
and urine, as measured by flame absorption spectrophotome-
try (Ca, Mg, Fe, Zn, Na and K) or colorimetrically by the vana-
domolibdate procedure (P). 

Results: Adherence to Mediterranean diet was greatly im-
proved during the intervention period. Dietary intake of some 
minerals, like Ca or Fe, did not change between diets, but sig-
nificant differences were found in others (P, Mg, Zn, Na and 
K). Bioavailability of the most minerals (calculated as percen-
tage of retained from ingested) was enhanced during the MD 
consumption, even those with similar intakes (Ca 23.9% and 
39.4%; Fe 8.3% and 21.1%, for UD and MD, respectively). 

Conclusions: A varied diet based on Mediterranean pat-
terns during adolescence greatly improves bioavailability of 
minerals, wich may have healthy effects and help to prevent 
related diseased in the adult age. 

Key words: Mediterranean diet, adolescence, minerals, 
bioavailability.
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PO691
COMBATING CHILD MALNUTRITION IN SRI 
LANKA: USE OF EVIDENCE-BASED NUTRITIONAL 
INTERVENTIONS
U. Senarath1, S. Godakandage2, H. Jayawickrama2, A. 
Wickramasinghe3, I. Siriwardena4, M. Dibley5 
1Faculty of Medicine, University of Colombo, Sri 
Lanka 
2Family Health Bureau, Ministry of Health, Sri Lanka 
3Office of the Medical Officer of Health -Mahara, Sri 
Lanka 
4Institute for Health Policy, Colombo, Sri Lanka 
5Sydney School of Public Health, University of Syd-
ney, Australia

Background and objectives: Child under-nutrition remains 
a significant public health problem in Sri Lanka despite its good 
mortality and morbidity indicators. According to the Demo-
graphic and Health Survey (DHS) 2006-07, prevalence of stun-
ting, wasting and underweight among children under 5 years 
was17.3%, 14.7% and 21.1% respectively in 2006-7. Approxi-
mately 25% of children aged 6-59 months were anaemic. This 
paper aims to review the implementation of evidence-based 
interventions to tackle childhood under-nutrition in Sri Lanka. 

Methods: Reports of nutrition surveys, intervention studies, 
programme evaluations, and reviews were studied through a 
desk-review. Unpublished data in reports, presentations and 
dissemination seminars were obtained from the relevant in-
vestigators and/or organizations. Secondary data analyses were 
performed using the DHS 2006-7 data. 

Results: Promotion of breastfeeding was satisfactory as ex-
clusive breastfeeding rate was 76% according to the DHS. Howe-
ver the minimum acceptable diet was only 50% among children 
6-11 months age. Many other evidence-based interventions to 
reduce child malnutrition are existent in Sri Lanka, such as food 
supplementation; supplementation of Vitamin A and multiple 
micronutrients; iron, folic acid and calcium supplementation in 
pregnancy, and universal promotion of iodized salt. The micro-
nutrient supplementation reaches more than 80% of the target 
population, however the coverage of food supplementation was 
low. The issues identified as requiring further improvement in-
clude ineffective targeting, equity, quality, coverage of low per-
forming areas such as complementary feeding and food supple-
mentation, and participation of non-health sectors. 

Conclusions: Sri Lanka has already given high priority to 
many of the evidence-based interventions, but should ensure 
their effective implementation with high coverage and qua-
lity. There should be effective targeting of food assistance and 
supplementation programmes, with due attention to food inse-
cure populations. 

Key words: undernutrition; infant feeding; breastfeeding; 
nutrition interventions; supplementation; Sri Lanka
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DETERMINANTS OF STUNTING AMONG CHIL-
DREN AGED 6-23 MONTHS IN SRI LANKA
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Wickramasinghe3, I. Siriwardena4, D. Attygalle5, R. Ja-
yatissa6, M. Dibley7 
1Faculty of Medicine, University of Colombo, Sri 
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2Family Health Bureau, Ministry of Health, Sri Lanka 
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4Institute for Health Policy, Colombo, Sri Lanka 
5Health and Nutrition Specialist, UNICEF, Sri Lanka 
6Medical Research Institute, Ministry of Health, Sri 
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7Sydney School of Public Health, University of Syd-
ney, Australia

Background and objectives: The trend of childhood stun-
ting indicates a slow decline in Sri Lanka, despite improvement 
of many health indicators. This study aimed to determine the 
immediate, underlying and basic ‘factors’ associated with stun-
ting in children 6-23 months age.

 Methods: Sri Lanka Demographic and Health Survey 2006-
07 was a cross-sectional household survey and interviewed 
ever-married women aged 15-49 years, and measured heights 
and weights of their children under 5 years of age. Our analysis 
was restricted to 1991 children aged 6-23 months. Prevalence 
of stunting (height-for-age Z score <-2) was cross-tabulated 
against independent variables, with 95% confidence intervals. 
Multiple logistic regression model was used to calculate adjus-
ted Odds Ratio (OR). 

Results: Prevalence of stunting was 18.5% (95% CI;16.3, 
20.9) among children aged 6-23 months. Neither comple-
mentary feeding practices (minimum dietary diversity, meal 
frequency and acceptable diet) nor childhood illnesses (acute 
respiratory illness, diarrhoeal disease) were significantly asso-
ciated with stunting. An increasing trend in stunting was obser-
ved with increasing age of child. Male sex (OR=1.33), low birth 
weight (OR=3.33) and lower maternal height (OR for height 
<150cm=2.54) were also significant predictors of stunting. Un-
derlying factors of stunting include: poorest wealth quintile 
(OR=1.85), having 3 or more children in family (OR=1.64) and 
poor paternal education (fathers with primary or no schooling, 
OR=1.49). Lesser antenatal clinic visits during pregnancy was 
associated with higher risk of stunting (OR=1.37). Residential 
sector (tea estate sector, OR=1.95) and maternal employment 
(working mothers, OR=1.39) were among significant basic de-
terminants. 

Conclusions: Since maternal short stature and low birth 
weight were found to be strong predictors, an integrated ac-
tion through lifecycle approach would be required to break this 
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viscous cycle. Socio-economic factors have a large impact on 
stunting which requires effective inter-sectoral coordination to 
tackle this issue. 

Key words: stunting; chronic undernutrition, protein-ener-
gy malnutrition; risk factors; Sri Lanka
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EFFECT OF AN EXERCISE PROGRAMME AND A 
POST-EXERCISE PROTEIN SUPPLEMENTATION 
ON INFLAMMATORY BIOMARKERS: PRELIMI-
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I. Palma1, R. Cussó4, L. Brugnara5, S. Murillo5, A. Antón6, 
A. Novials5, A. López7, A. Reguant7, J. Arbós7, O. Casal7 
1Department of Nutrition and Food Science, Univer-
sitat de Barcelona, Barcelona, Spain 
2Institut Nacional d’Educació Física (INEFC-UB), 
Barcelona, Spain 
3Department of Human Physiology II, Universitat de 
Barcelona, Barcelona, Spain 
4Department of Human Physiology I, Universitat de 
Barcelona, Barcelona, Spain 
5CIBERDEM, Hospital Clínic de Barcelona, Barcelona, 
Spain 
6Universidad Pública de Navarra, Pamplona, Spain  
7SportVital, Andorra la Vellla, Andorra

Background and objectives: Exercise and nutritional 
supplementation programs designed to result in a long-lasting 
metabolic improvement should consider the status of muscle, 
body composition and inflammatory markers. Protein intake 
constitutes a fundamental element to obtain an increase in 
the muscular mass. The objective of this study was to evalua-
te the effect of a combined routine that included strength and 
endurance exercises and a post-exercise supplementation with 
leucine-enriched milk whey protein on muscular mass, mus-
cular strength and inflammatory markers in healthy and DM2 
sedentary subjects. 

Methods: We performed a clinical, randomized, double-
blind study with 35 healthy volunteers (n=17) and DM2 vo-
lunteers (n=18) that underwent a 16 weeks training program. 
A subgroup of healthy volunteers received a supplement or a 
placebo 30 minutes after performing exercises. Each individual 
was clinically assessed at the beginning and at the end of the 
study, including muscular strength, body composition, diet 
and biochemical serum parameters. 

Results: All the groups slightly increased their muscular 
mass (between 0.3% and 2.1%) and the leg muscular strength 
measured with a 1RM test increased (p<0.05) in subjects that 

received the protein supplement (41.7%), placebo (44.5%) and 
controls (13.7%). Plasma TNF-α concentration decreased in all 
of them (-13.1% supplement, -19.6% control and -26.1% place-
bo). Adiponectine plasma concentration increased in control 
(16%) and supplement (2.7%) groups, and slightly decreased 
in the placebo group (-8%). IGF-1 plasma levels increased in 
the supplement (3.8%) and control (1.8%), and decreased in 
the placebo group (-1.7%). However, at this moment, all these 
changes in plasma cytokines are not statistically significant. 

Conclusions: There have been positive changes in terms of 
muscle strength and in some plasma cytokines levels but pro-
tein supplementation showed no statistically significant effects. 

Key words: exercise, protein supplementation, inflam-
matory biomarkers, muscle
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SURVEY OF DIETARY PATTERN AMONG ADOLES-
CENT GIRLS OF AHMEDABAD CITY, GUJARAT, IN-
DIA
A. Dalal1, S. Chauhan1, D. Bala1 
1Department of Community Medicine, Smt. NHL 
Municipal Medical College, Ahmedabad, Gujarat, 
India

Background and objectives: Adolescence, one of the nutri-
tional stress periods of life with profound growth, comes with 
increased demands for energy, protein, minerals and vitamins. 
India is facing dual problem of under-nutrition and obesity 
among adolescents. So it was decided to assess nutritional sta-
tus and current dietary pattern among adolescent girls. 

Methods: A cross-sectional study was carried out among 
520 adolescent girls during August, 2011-July, 2012. A strati-
fied, 2-stage, random, cluster sampling was done, first schools 
were randomly selected and then frame was stratified by sex 
and socioeconomic class(SEC). Dietary survey was done using 
24hr recall method. Nutritive value tables(ICMR) for Indian 
foods were used for calculating nutrient intakes. 

Results: Mean age of the girls was 14.72+2.5 years. Under-
nutrition was observed in 27.7% girls while overnutrition in 
8.9% girls according to CDC criteria for BMI, a significant di-
fference was observed between nutritional status of girls and 
SEC (χ2=20.37, Df=4, p<0.0004). Overall mean calorie intake 
was 978.07+310.74 kcal, deficient by 50.8% of Recommended 
Dietary Allowance (RDA) for age, mean protein intake was 
27.74±9.34 gms, deficient by 54.3% of RDA for age, mean fat 
intake was 34.89±15.5 g, excess by 62.9% of RDA for age, mean 
calcium intake was 469.69 ± 234.61 g, deficient by 11.4% of RDA 
for age and mean iron intake was 19±7.8 g, deficient by 28.7% 
of RDA for age. A statistically significant difference(p<0.0001) 
was observed in calories, fat, protein, calcium and iron intake 
with SEC respectively (Kruskal-Wallis). Mean calorie intake 
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from junk food was 212.6+93.96 kcals, which contributes to 
21.7% of total calorie intake. 

Conclusions: Overall intake of essential nutrients was be-
low the RDA for age whereas almost 1/3rd of total calorie in-
take was from junk food. Nutritional status of adolescent girls 
contributes to nutritional status of community. As a preventive 
strategy, there is a need to apply health and nutritional educa-
tion program for inculcating healthy life styles. 

Key words: adolescence, nutrients, RDA

PO695
DUTCH INFANTS AT RISK OF EXCESSIVE VITAMIN 
D INTAKE THROUGH COMBINED INTAKE FROM 
(FORTIFIED) FOODS, INFANT FORMULA, AND 
DIETARY SUPPLEMENTS
J. Verkaik-Kloosterman1, M. Beukers1, M. Jansen-van 
der Vliet1, A L M. Dekkers1, M C. Ocké1 
1National Institute For Public Health And The Envi-
ronment (RIVM), The Netherlands

Background and objectives: In the Netherlands, the vita-
min D fortification policy and supplementation advice recently 
changed. Supplementary 10-µg/d is advised for infants up till 
4 y. Besides infant formula, other foods may be fortified with 
vitamin D. Addition of vitamin D to margarines is encouraged. 
The aim of this study was to estimate the risk of excessive vita-
min D intake from all sources for the current (2011) fortifica-
tion practice and supplementation advice. 

Methods: Data from the Nutrition Intake Study (2002; 
N=941 7-19 months) was used. Infants consuming mother’s 
milk were excluded. Consumption data collected on 2 inde-
pendent days with a diary was combined with food composi-
tion data from 2011. Two scenarios for vitamin D content in 
infant formula, 1) as labeled, 2) legal maximum according to 
European legislation (overage). All infants were assigned to 
take a daily 10-µg vitamin D supplement. Habitual vitamin D 
intake was estimated using SPADE and compared with the UL. 

Results: Predicting the 2011 situation, the medium habitual 
total vitamin D intake was 13-21-µg for infants 7-19 months, 
decreasing with age. Of infants 7-11 months, 4-12% exceeded 
the UL (25-µg). Using the legal maximum vitamin D content 
(3 µg/100 kcal) in infant formula resulted in a medium habitual 
total vitamin D intake of 13-25-µg for infants 7-19 months, de-
creasing with age. Of infants 7-11 months, 23-54% exceeded 
the UL. Infants 12 months and over did not exceed the UL of 
50-µg in both scenarios. 

Conclusions: In case of combined intake from infant for-
mula, (fortified) foods and supplements, vitamin D intakes 
above the UL occur among infants; especially infants aged 7-11 
months and with an overage of the labeled vitamin D content 

of infant formula. For long-term intakes above the UL health 
risks (e.g. hypercalcaemia) cannot be excluded. 

Key words: vitamin D, infant, excessive intake
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 Background and objectives: Micronutrient deficiencies 
and low energy intake tend to occur during the reproductive 
period of women in China. In accordance with traditional Chi-
nese culture, pregnant women are commonly advised to follow 
a specific set of food habits. To assess dietary intake and iden-
tify risk factors for nutritional inadequacy in pregnant women 
from urban and rural areas of Deyang region, Sichuan province 
of China. 

Methods: Cross-sectional sampling was applied in two 
urban hospitals and five rural clinics (randomly selected) in 
Deyang region. Between July and October 2010, a total of 203 
pregnant women in the third trimester, aged 19-42 years, were 
recruited on the basis of informed consent during antenatal cli-
nic sessions. Semi-structured interviews on background infor-
mation and 24-h dietary recalls were conducted. 

Results: In the study area, pregnant women‘s dietary energy 
originated excessively from fat (39%), was slightly carbohydra-
te deficient (49.6%), and reached the lower limits for protein 
(12.1%). Although cereals such as rice and wheat were still the 
main staple food in comparison to national statistics, there 
is a declining share of cereals whilst the proportions of meat, 
dairy products and vegetable oils are rising. Compared to ru-
ral areas, women living in urban areas had significantly higher 
RNI fulfillment levels for energy (106.1 vs 93.4%), fat (146.6 vs 
119.7%), protein (86.9 vs 71.6%), vitamin A (94.3 vs 65.2%), 
zinc (70.9 vs 61.8%), iron (56.3 vs 48%), calcium (55.1 vs 41%) 
and riboflavin (74.7 vs 60%). The likelihood that pregnant wo-
men follow traditional food recommendations was higher in 
rural (80%) than urban (65.1%) areas. 
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Conclusions: In order to reduce the use of cooking oils and 
improve the consumption of cereals, vegetables and dairy pro-
ducts, pregnant women in Deyang region need access to cultu-
rally sensitive nutrition education sessions. 

Key words: food habits, 24-hour dietary recall, pregnancy, 
China

PO697
PROTECTIVE EFFECT OF DAIRY FAT ON BRAIN 
DHA LEVELS OF YOUNG RATS BORN FROM ALA-
DEFICIENT OR ALA-RICH MOTHERS
B. Delplanque1, Q. Du2, J C. Martin2, P. Le Ruyet3 
1NMPA, CNPS, Universite-Paris-Sud, Orsay, France 
2INRA1260/Inserm1025, Fac de médecine de la 
Timone, Marseille, France 
3Lactalis R&D, 8 Fromy, Retiers, France

Background and objectives: DHA is the major brain FA 
and omega-3 deficiencies during gestation/lactation could have 
dramatic impacts on health during adulthood. The aim of the 
present study was to evaluate: 1/ the impact of dietary deficient 
or ALA-rich diets during gestation/lactation on the brain DHA 
levels of post-weaning young males submitted to deficient or 
ALA rich-diets; 2/ the specific impact of different matrix: butter 
fat compared to rapeseed oil diets to restore or maintain brain 
DHA levels in young rats born from deficient or ALA-rich dams. 

Methods: Two groups of dams were fed during gestation and 
lactation with either a deficient ALA-palm diet containing mini-
mal ALA level (0.4%) or a protective ALA-rich (8%) pure rape-
seed oil diet. After weaning, 3groups of young males born from 
deficient and ALA-rich dams received a 10% fat diet for 6 weeks, 
either (i) as ALA-deficient-palm diet (ALA 0.4%), (ii) ALA-low-
butter diet (ALA 0.8%), (iii) ALA-rich-rapeseed diet (ALA 8%). 

Results: - New-born and weaning pups from deficient dams 
showed brain DHA levels 2 times lower than those from ALA-
rich-dams. - The brain DHA levels of the post weaning rats 
were more dependent of the dams status than of their own diet: 
an ALA-rich diet during gestation and lactation is protecting 
against ALA deficiency during post-weaning growth, while an 
ALA-rich diet post-weaning allow a recovery for those born 
from deficient-dams, but never reach the values of those born 
from ALA-rich-dams.- Butter fat, despite 10 times less ALA than 
rapeseed oil (0.8% vs 8%), is as efficient as rapeseed to restore the 
Brain DHA level in young rats born from deficient-dams and 
to maintain similar levels for those born from ALA-rich-dams. 
The same low n6/n3 ratio in these two type of fats (3 while 25 for 
palm) and the complexity of the composition of dairy fat could 
be part of their protective effect. Partially granted by Lactalis 

Key words: dairy-fat, brain, DHA, ALA.

PO698
NUTRITIONAL EVALUATION AND RECOMMENDA-
TIONS IN A PRIMARY SCHOOL OF VISEU
M J. Lima1, A F S. Alegre1, E A. Martins,1 

11CI&DETS Department of Food Science, IPV-Escola 
Superior Agrária de Viseu, Viseu, Portugal

Background and objectives: The diet quality is a major fac-
tor regarding the healthy growth of children. The prevalence of 
childhood obesity in the “developed countries” has increased 
in the past decades. This became an important issue in public 
health nutrition. This work reflects a nutritional analysis of a 
1st /2nd cycle college education throughout the workweek. The 
aim was to verify whether the school feeding was balanced and 
provided enough nutrients to allow optimal growth and deve-
lopment of children in these ages (6-15 years). 

Methods: The Dietary Guidelines for Americans 2010 was 
used to choose a healthy eating pattern. In order to access the 
different nutritional values it was used, as benchmark, the 
DIAL analysis program. 

Results: In terms of cooking methods, it was noted the pre-
dominance of techniques that led to higher caloric intake of 
food, especially frying (shallow and deep). The Wednesday and 
Thursday days had nutritional values that disrupt the parame-
ters of a healthy diet: overall energy intake and high percentage 
of lipids. Meals of Monday, Tuesday and Friday were balanced. 

Conclusions: Among the analyzed menus, the Monday one 
was more balanced and adjusted to the physical activity in this 
age group (considering that children exercise twice a week). An 
economic estimation of the served menus was also object of 
study. 

Key words: children, cooking methods, nutritional evalua-
tion.

PO699 
NUTRITIONAL ASSESSMENT OF SOME MENUS 
SERVED AT THE AGRARIAN SCHOOL OF VISEU- 
ESAV
M J. Lima, F. Varandas, C. Marques 
1CI&DETS, Department of Food Industry, ESAV-IPV, 
Quinta da Alagoa, Estrada de Nelas, Viseu, Portugal

Background and objectives: The concern for prospective 
nutritional meals has increased over time. Adolescent’s obesity 
constitutes an important issue to be studied in Portugal. Mo-
reover, recent studies affirm that more than 30% of our adoles-
cents have severe obesity problems. This study was performed 
in order to evaluate the nutritional quality of the menus served 
at Agriculture School of Viseu- ESAV, throughout a workweek, 
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aiming to improve the quality menus as a way to prevent chro-
nic diseases associated with food. The main objectives of this 
study were to characterize the kind of nutrition offered for stu-
dents of age 18 to 25 and evaluate if the practiced menus were 
according to the Dietary Guidelines for Americans 2010, cho-
sen as a healthy eating pattern. 

Methods: The program DIAL was used in order to achieve 
the caloric and the nutritional values. An economic perspective 
of the menus served was also practiced. School canteens, while 
educational spaces with food supply, must be concerned with 
the principles of a balanced diet. The weekly menus were com-
piled in a coherent and balanced menu, in terms of nutrition, 
pleasant, appealing and satisfying nutritional needs of young 
adolescents. 

Key words: adolescents, menus, nutritional assessment.

PO700
ENERGY INTAKE AND MACRONUTRIENT DISTRI-
BUTION OF A GROUP OF ADULT WOMEN IN VA-
LLADOLID (SPAIN)
M J. Cao1,2, M J. Castro1,2, E. Quinto1, J M. Jimenez2, V. 
Niño2, A. Nayo2

1Instituto Endocrinologia Nutricion Ienva, Universi-
dad Valladolid, España 
2Departamento Enfermeria, Universidad Valladolid, 
España

Background and objectives: A balanced diet allows com-
pleting the basic needs and prevents or reduces the risk of cer-
tain disorders or diseases. Energy and nutrients must be pre-
sent in adequate amounts to achieve it.: The aim of the present 
study was to establish the energy intake averaged values of ma-
cronutrients for women between 40 and 60 years old in the city 
of Valladolid (Spain). 

Methods: A sample of 500 women was selected through 
random sampling. They were asked to fill a food-consumption 
frequency questionnaire (Martin Moreno et al 1999). The daily 
amount of consumed food was obtained. The total daily intake 
of each nutrient is obtained taken into account the contribu-
tions from all foods. The table published by Anta Ortega et al. 
(2008) was used. The results were compared with the recom-
mendations established by the Spanish Societies Federation of 
Nutrition, Food and Dietetics (FESNAD 2010). 

Results: The amount of consumed energy is a 105.2% of the 
recommendation for the averages of the age, weight and acti-
vity variables. The macronutrients were distributed as follows: 
proteins: 18.04%. carbohydrates: 40.10%. lipids: 41.90%. 

Conclusions: The studied diet provides a higher energy 
input than the energy intake values cited by the recommen-
dations. The macronutrients contribution to the daily energy 

intake deviates from the recommendations. The diet provides 
an excessive amount of proteins, a low quantity of carbohydra-
tes, and a high amount of lipids. That pattern can contribute to 
the development of overweight and obesity, and to the increase 
of cardiovascular risk in women in the selected group of age. 

Key words: energy, proteins, carbohydrates, lipids, women, 
health.

PO702
MEDIA INFLUENCE OF TELEVISION IN NUTRITIO-
NAL STATUS OF PRESCHOOL
E L. Bagatini Saud Ferro1, D. Fernandes Boraschi1, M. 
Luca Coral1, D. Elias Goulart de Andrade Miranda1 
1Curso de nutrição, da Universidade de Franca, 
Franca, São Paulo, Brasil

 Background and objectives: The diversity of industrialized 
food advertised by television media can influence children’s ea-
ting habits standards, once the first years of life of a child are 
claimed to be the phase when the eating habits are established. 
The excessive and regular consume of these kind of food may 
harm children’s health throughout adulthood. Most industria-
lized foods are rich in fats and refined carbohydrates, presen-
ting a high energy power what may decrease the consumption 
of healthy food. The aim of this paper is to identify the televi-
sion media influence on the nutritional preschool condition, 
aged between 3 and 5 years of a private institution and to relate 
the results with the consumptions of candies. 

Methods: It was applied a survey about children’s eating ha-
bits and preferences to the parents. By calculating the BMI/age 
it was measured the nutritional condition of each child. The 
data obtained from anthropometric measurements were rela-
ted to the results of the survey about children’s eating habits 
applied. 

Results: It was verified that 81.8% of preschoolers were eu-
trophic, 15.2% were overweight and 3% were thin. These chil-
dren had tried candies for the first time when they were bet-
ween 1 and 3 years old, 88% used to go to the supermarket with 
their parents and participated in the food buying selection. The 
first contact with the TV had occurred between the ages of 1 
year and 5 months with a daily routine of 1 to 2 hours in front 
of TV for 79% children and 51% used to have at least one meal 
in front of TV. 

Conclusions: It is believed that the media advertisements 
are essential elements to encouragement of unhealthy foods 
consumption and as an intervention for obesity prevention 
strategy. 

Key words: television, preschool, nutritional condition.
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PO703
A QUALITATIVE STUDY EXPLORING PARENTS’ 
VIEWS AND PERCEPTIONS OF OVERWEIGHT AND 
OBESITY IN PRE-SCHOOL CHILDREN IN SCOT-
LAND
F. Douglas1, J. Clark2,3, L. Craig1, A. Gilmartin3, C. Com-
merford2, G. McNeill3 
1Public Health Nutrition Researcg Group, Rowett 
Institute of Health And Nutrition, University of 
Aberdeen, Aberdeen, Scotland 
2NHS Grampian, Aberdeen, Scotland 
3University of Aberdeen, Aberdeen, Scotland

Background and objectives: The UK Child Health Survei-
llance Programme (CHSP) reported that 8.6% of children born 
in 2001 were obese (BMI≥95th centile of the UK 1990 referen-
ce data) at 3.5 years of age compared to 7.9% of those born in 
1995. There is growing policy maker and health professional 
interest in preschool weight management interventions to halt 
or reverse this trend. However, little is known about how UK 
parents view this issue, and the extent to which they believe 
it is a problem requiring intervention. This paper presents the 
results of research which explored these issues with 34 parents 
in the north-east of Scotland. 

Methods: Parents were recruited by invitation through 
preschool nurseries. Nine focus groups were held with mothers 
of preschool children. Focus groups lasted between 45-90 
mins, were audio-recorded, transcribed verbatim and analysed 
thematically. 

Results: The majority of study participants were native 
English speakers from higher SES backgrounds. The main 
emergent themes were: 1. Concern about classifying pre-school 
children as overweight or obese 2. Parents using a wide range 
of different information sources to judge their child¡¯s weight 
status 3. Scepticism about current reference standards and use 
of BMI scores for children 4.Confusion regarding weaning 
practice and portion size, and lack of faith in health professio-
nals¡¯ advice about these issues 5.Home cooking being synon-
ymous with healthy eating 6. Competing family perspectives 
regarding foods and portion sizes for children. 

Conclusions: This research indicates significant challenges 
exist for health professionals in engaging parents in preschool 
weight management interventions in Scotland. However, many 
parents are struggling with ¡®getting the balance right¡¯ related 
to when and how to wean young children and instil good ea-
ting habits in a world they perceive as full of food temptation 
and contradictory advice. 

Key words: pre-schoolchildren, overweight, weight mana-
gement, parents¡¯ views, qualitative research

PO704
SOCIOECONOMIC INEQUALITY IN DIETARY DI-
VERSITY SCORE AMONG SCHOOL CHILDREN IN A 
REGION OF SOUTHWESTERN, NIGERIA
M. Olumakaiye1 
1Department of Family, Nutrition and Consumer 
Sciences, Obafemi Awolowo University, Ile Ife, 
Nigeria

Background and objectives: Dietary diversity has long 
been recognized as key element of high quality diets. This stu-
dy aimed to assess socioeconomic variables and the relation-
ship with dietary diversity of school children in a region of 
southwestern, Nigeria. 

Methods: This is a cross-sectional study of 600 school chil-
dren attending both private and public schools. A standardized 
FAO-published 24-hour diet recall questionnaire for calcula-
ting a dietary diversity score (DDS) was adapted, tested, and 
used to collect dietary diversity data. A structured interview 
scheduled was also used to elicit information on availability of 
household assets which was used as a proxy for wealth status 
used as socioeconomic indicator. Respondents were classified 
according to level of dietary diversity and wealth status as low, 
moderate and high. Logistic regression analysis was used to 
assess the relationship between dietary diversity and wealth 
status. Data were disaggregated according to type of school at-
tended by the school children. 

Results: Mean age and household size of the respondents 
was 8.28±1.44 and 6.43±2.26 respectively; both higher in pu-
blic than private schools. For the wealth status (39.3%) and 
DDS (30.0%) of private school children were categorized as 
high compared to 32.0% and 18.3% in public school respec-
tively. DDS was more related to higher socioeconomic status 
in private school children. High (OR=1.05, CI=0.51-2.18) and 
moderate (OR = 1.25, CI = 0.05-3.16) wealth categories in pri-
vate school children had an increased DDS compared with the 
low wealth status group. While among the public school chil-
dren, only high wealth status group had a likelihood of increa-
sed DDS (OR=1.84, CI=0.37-2.10). 

Conclusions: Wealth related inequalities existed for chil-
dren from both school types. Socioeconomic inequalities de-
termined the dietary diversity score of school children in the 
region of southwestern Nigeria. 

Key words: dietary diversity, wealth status, school children, 
Nigeria.
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PO705
NUTRITIONAL STATUS OF 3-9 YEAR OLD CHIL-
DREN IN THE ISLAND OF BORNHOLM: BASELINE 
ANTHROPOMETRIC DATA FROM PROJECT SOL-
BORNHOLM
T. Buch-Andersen1, S. Carlsen1, H. Reinbach1, B. Mikkel-
sen1, F J A. Perez-Cueto1 
1Research Group For Meal Science And Public 
Health Nutrition, Department of Planning, Aalborg 
University, Copenhagen SV, Denmark

Background and objectives: Since 1947 the prevalence of 
overweight and obesity in Denmark has increased markedly. 
The Danish Island Bornholm has an above average prevalence 
of overweight among adults, but data on children are scarce. 
The objective of the present study was to determine the preva-
lence of overweight and obesity of 3-9 y old children from the 
Regional Municipality of Bornholm. 

Methods: The study was based on baseline data collected in 
the period of September to October 2012 as a part of the multi-
setting, multi-component community intervention “Health 
and local communities” (SoL-Bornholm). Heights and weights 
of children from day care centres and primary schools from 
the three participating communities were measured barefooted 
and in light clothing by research staff. Overweight and obese 
children were classified using international age- and gender-
specific BMI cut-off values. 

Results: In total 240 children were measured (52% girls/48% 
boys). Fifteen percent of the children were overweight and 2% 
obese. The prevalence of overweight and obesity did not differ 
between preschool and school children and there were no sig-
nificant gender differences. 

Conclusions: The observed 17% prevalence of overweight 
or obesity in Bornholm’s children is worrisome. It is nearly 10% 
points higher than the national prevalence in Danish preschool 
children. The observed prevalence of overweight preschool 
children makes the SoL-Bornholm intervention study very re-
levant and calls for effective interventions in the day care set-
ting. 

Key words: BMI, overweight, obesity, Denmark, children

PO706
SEAFOOD INTAKE AND POSTPARTUM DEPRES-
SION
M K. Malde1, M W. Markhus1,2, L. Dahl1, J. Rasinger1, V. 
Moe3,4, L. Smith3, H M. Meltzer5, L L. Spongsveen3, K M. 
Stormark6, I E. Graff1 
1National Institute of Nutrition and Seafood Re-
search (NIFES), Bergen, Norway 
2The Department of Biomedicine, Faculty of Medici-
ne and Dentistry, University of Bergen, Norway 
3Regional Centre for Child and Adolescent Mental 
Health, East and South, Oslo, Norway 
4Department of Psychology, University of Oslo, 
Norway 
5Norwegian Institute of Public Health, Oslo, Norway 
6Regional Centre for Child and Youth Mental Health 
and Child Welfare/Uni health/Uni Research, Bergen, 
Norway

Background and objectives: It is evident that fish and sea-
food are part of a healthy balanced diet. The general Norwegian 
recommendation to pregnant women is to eat fish for dinner 
2-3 times a week, and at least half should be oily fish. A low 
seafood intake in general has been shown to be associated with 
higher risk of depression. National and international studies 
have found that about 10-15% of women suffer from depres-
sion in the postpartum period. Within a large population of 
Norwegian mothers and infants we investigate the seafood 
intake and the possible impact of seafood on postpartum de-
pression. 

Methods: The design of the study is a prospective popula-
tion study with prenatal enrolment of participants from nine 
different sites in Norway. The seafood intake was assessed in 
the 32th gestational week using a validated food frequency 
questionnaire. The participants were screened for postpartum 
depression using the Edinburgh Postpartum Depression Scale 
(EPDS) 6 weeks after delivery.

Results: Preliminary results show that the pregnant women 
(n=839) ate fish for dinner 1.3±0.9 times a week and fish as 
spread (n=835) 1.0±1.0 times/week. Oily fish for dinner was 
consumed 0.6±0.6 times/week. The EPDS scores (n=679) ran-
ged from 0 to 22 with a mean of 3.6±3.4, and 9% had a score 
>8. Using a logistic regression model (n=679) we found that 
higher oily seafood intake, including supplements, decreased 
the odds of becoming depressed (EPDS>8, odds: 0.90, CI:0.82-
0.99, p<0.05). 

Conclusions: The women had low seafood intake compa-
red to the Norwegian recommendations. Preliminary results 
support that higher seafood intake may be one factor that re-
duce depressive symptoms. 

Key words: seafood intake, oily fish, postpartum depression
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PO707
DETERMINANTS OF IRON DEFICIENCY ANAEMIA 
AMONG IN-SCHOOL ADOLESCENT IN FEDERAL 
CAPITAL TERRITORY (FCT)-ABUJA
K. Kalu1, I. Akinyele1 

1Department of Human Nutrition, University of 
Ibadan, Ibadan, Oyo State, Nigeria

Background and objectives: Iron Deficiency Anaemia 
(IDA) is a major public health problem especially in developing 
countries.There is a paucity of data on anaemia in adolescents 
in Nigeria. The objectives of this study were to elucidate the risk 
factors of IDA and also determine the iron status among in-
school adolescents in Federal Capital Territory (FCT)-Abuja. 

Methods: The study was descriptive and cross-sectional in 
design. One hundred and thirty-three in school adolescents 
aged 10-19 years were randomly selected using a simple ran-
dom method from a Government Secondary School in FCT-
Abuja. A semi-structured interviewer administered question-
naire was used to elicit information on possible predisposing 
factors. Anthropometric measurements were obtained using 
recommended standard procedures. Intravenous blood sam-
ples were collected from all respondents to determine hae-
moglobin concentration, packed cell volume, white blood cell 
count, blood film test, serum ferritin levels using standard hae-
matological and enzyme-linked immunosorbent assay proce-
dures. IDA was assessed using serum levels and haemoglobin 
(Hb) levels according to World Health Organization Standards. 

Results: A total of 133 respondents, 26.3% were males 
and 73.7% were females. Among the males, 8.6% were anae-
mic while 91.4% were not. All the females were none anaemic. 
Among all predisposing factors only gender had an association 
with IDA (p<0.05). The mean haemoglobin level and serum 
levels of the blood from respondent were 13.13±1.56 g/dl and 
78±66.01 ng/ml respectively. 

Conclusions: The study revealed that there is no associa-
tion between age, level of education, socioeconomic status of 
caregiver, dietary intake and the prevalence of IDA among in-
school adolescent. However, contrary to the general opinion 
and other research outcomes the male gender seems to be at 
risk in the study population, hence recommendation is neces-
sary for the study to be further replicated with a larger sample 
size. 

Key words: haemoglobin, iron deficiency anaemia, adoles-
cent

PO708
PROBING THE HEMOGRAM: HEMATOLOGICAL 
MEASURES AND INDICES ACROSS A SAMPLE OF 
GUATEMALAN HIGHLAND PRESCHOOL CHIL-
DREN ATTENDING THREE GOVERNMENT-SPON-
SORED DAYCARE CENTERS
M J. Soto-Méndez1, N W. Solomons1, K. Schümann2, A. 
Gil3 
1Center For Studies of Sensory Impairment, Aging 
And Metabolism -CESSIAM-, Guatemala 
2Molecular Nutrition Unit, ZIEL, Research Center for 
Nutrition and Food Science, Technische Universität 
München, Germany 
3Department of Biochemistry and Molecular Biolo-
gy II, Universidad de Granada, Spain

Background and objectives: Nutritional factors affect 
the bone marrow. Various micronutrient deficiencies cause 
anemia, but also by infectious diseases and other conditions. 
Without the luxury of ancillary biomarkers, diagnostic classi-
fication is limited. We sought here to explore the entire battery 
of information in the automated hemogram as a source of as-
sessment insights. 

Methods: Hemograms were obtained from Beckman Coul-
ter AcT Diff Haematology Analyzer (Krefeld, Germany) analy-
sis in 82 preschoolers attending three day-care centers in the 
Western Highlands region of Quetzaltenango. Information 
on norms for measurements, cell-counts and red cell indices 
(mean corpuscular volume {MCV}, mean corpuscular he-
moglobin concentration {MCHC}), red cell distribution width 
{RDW}) were taken from the hemogram references; in the case 
of hemoglobin (Hb) and hematocrit (Hct), the anemia-criteria 
were adjusted for the 2333 m altitude above sea-level. 

Results: Mean Hb was 13.1±1.9 g/dl. Mean Hct was 39±3%. 
The average total red cell count was 4.84±0.94 106/mm3; 22% 
were erythropenic at <4.50 106/mm3, unadjusted for altitude. 
The mean white cell count was 7866±2541; 1% were leukope-
nic with <4500/mm3 and 9% leukocytotic at <10,800/mm3. 
Average platelet count was 314,730±76,020/mm3, with 1% 
thrombocytopenic at <150,000/mm3. Specifically, with respect 
to anemia, 13% did not meet the age-altitude-adjusted criteria 
for Hb and 4% did not meet the comparable criterion for Hct. 
MCV values outside of the (80-100 fl) range classified rbcs as 
microcytic in 17% and as macrocytic in 0%. MCHC values <32 
g/dl classified hypochromia in 5%. With respect to the RDW 
normal range of 11.5-15%, 2% had high and 0% low values. 

Conclusions: In the context of potential multiple micro-
nutrient deficiencies and interactions -- but when nutrient-
status and inflammatory indicators are unavailable -- the full 
spectrum of data from automated hemograms may provide 
additional nutritional insights. Financing: Hildegard Grunow 
Foundation, Munich, Germany 

Key words: anemia, haematology, Guatemala
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PO709
NUTRITION AND HEALTH QUALITY IN ELDERLY 
LIVING IN ANKARA, TURKEY
E. Aksoydan1, A. Akbal2 
1Baskent University, Department of Nutrition and 
Dietetics, Ankara, Turkey 
2Baskent University Ankara Hospital, Yapracýk Ge-
riatri Center, Ankara, Turkey

Background and objectives: The study was conducted to 
determine nutrition, health status and quality of life levels of 
elderly people those who living in Ankara, Turkey. 

Methods: The study sample consists of 150 voluntary par-
ticipant who were membership of Family Life Center of Muni-
cipality of Ankara. Socio-demographic, life styles, nutritional 
behavior and health status data was collected with a question-
naire by face to face interview. Anthropometric measurements 
were done by researchers. Food consumption was measured by 
the 24 hour dietary recall methods. Quality of life of the parti-
cipants was measured with EUROHIS-QOL 8-item index. 

Results: The mean age of the participants was 67.7±6.77 
years, 56% of the participants were male, 81% were married, 
and 54% had high school or university degree. The mean BMI 
was 27.9 kg/m2. Forty two percent of participants were normal, 
56% were overweight and obese. Sixty three percent of elderly 
have at least one chronical disease. The most common chronic 
diseases were hypertension (30.8%), cardio-vascular diseases 
(14.3%) and diabetes (13.2%) respectively. Energy consump-
tion was below the recommended level in male. In both gen-
der, while the percentage of energy from carbohydrates was 
low, protein consumption was recommended level. Vitamin E, 
folate, potassium and calcium consumption were low in both 
genders. Sodium consumption was far above to both genders. 
According to the EUROHIS-QOL 8-item index) the quality 
of life total score mean was 3.7±0.64. Males had significantly 
higher QOL scores than females in all domains. While the hig-
hest score was “relationship with other persons” (4.0±0.85), the 
lowest score was having “enough money to meet the needs” 
(3.4±0.73). 

Conclusions: It is necessary to develop interventions targe-
ted together nutrition and healthy life styles to promote health 
and life quality. 

Key words: elderly, nutriton, quality of life, nutrient

PO710
NUTRITIONAL GUIDANCE: PREVENTING MALNU-
TRITION WITH FOOD INSTEAD OF SUPPLEMENTS 
FOR ELDERLY IN NURSING HOMES
V. Guttormsen1, T. Nævisdal2, V. Langemyr2 
1Department of Public Health, Sport and Nutrition, 
University of Agder, Norway 
2Arendal municipality, Norway

Background and objectives: Malnutrition is common 
amongst the elderly in nursing homes. They often neglect to 
regularly eat a nutritionally balanced diet throughout the day. 
Health care workers, working closely with this population, 
have often expressed a desire for more comprehensive training 
in the field of general geriatric nutrition instead of giving them 
supplements. Studies show that the characteristics of the food 
served is the main reason for lack of appetite and failure to eat 
properly. Then, as a result the patient may suffer from poor nu-
trition. The objective of this study is to create a guide on gene-
ral nutrition for use in geriatric health care. This guide is going 
to emphasize the importance of eating together, to reduce the 
feeling of loneliness. Further, the guide will express the joy of 
eating for better health and how to make fun, good tasting, 
visually appealing and nutritionally balanced recipes that will 
inspire patients to want to eat more. 

Methods: Development of a practical competence- guide 
for health care workers, which will increase their awareness of 
by using food as a alternative method to prevent malnutrition 
in nursing homes. The guide contains three parts: general nu-
trition, recipes adapted for individual nutritional needs, and a 
simple practical nutrition journal. 

Results: A practical guide of 80 pages with information on 
general nutrition and adjusted recipes are presently produced. 
All workers in nursing homes in Arendal municipality in the 
South of Norway, will receive this guidance in effort to raise the 
competency of nutrition for the elderly. 

Conclusions: This guide will attempt to educate the health 
care workers in nursing homes on how to encourage healthy 
eating for their patients instead of giving energy supplements 
and drinks typically utilized to prevent geriatric malnutrition.

Key words: Competence, Healthy eating, Elderly, Malnu-
trition. 
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PO711
ANTHROPOMETRY, BODY COMPOSITION AND 
FUNCTIONALITY OF NUTRITIONALLY AT RISK 
INSTITUTIONALIZED ELDERLY
A. Chandrasekara1, T. Anuradha1 
1Department of Applied Nutrition, Wayamba Uni-
versity of Sri Lanka, Makandura, Gonawila, Sri Lanka

 Background and objectives: In under nutrition, body di-
mensions and body composition of elderly change affecting 
their functionality. The objective of the present study was to 
assess the body composition and its effect on the functionality 
of apparently healthy institutionalized elderly. 

Methods: A cross sectional study was conducted using 130 
elderly individuals with mean age of 75.6±7.9 y. Weight, height, 
demispan, mid-upper arm circumference, calf circumferen-
ce, and skin fold thickness of biceps, triceps, subscapular and 
suprailiac were measured. Body composition was calculated 
using skin fold thickness (SFT) and bioelectrical impedance 
analysis (BIA). Functionality of elderly was determined using 
activities of daily living (ADL) score and time to get up and go 
test (TGAGT). 

Results: Of total, 44% were undernourished with BMI of 
less than 17.5 Kg/m2 . Except for height, normal individuals 
showed higher values for all anthropometric measurements 
compared to those of undernourished. The fat content of nor-
mal and undernourished individuals obtained using SFT were 
27.4 and 20.0%, respectively. Significant associations were re-
ported between body composition and ADL score. Normal 
elderly individuals showed a positive association between fat 
mass index as determined by BIA and ADL score. There were 
no significant differences in functionality between undernou-
rished and normal institutionalized elderly individuals. 

Conclusions: Undernourished showed lower body lean 
mass and fat mass than those of normal elderly individuals. In 
addition, undernourished elderly individuals showed higher 
chances of having low values for indicators that represent the 
poor body lean status than those of normal. However, effect 
of favourable body composition on their functionality was not 
observed in the present study. Future studies are warranted 
with more number of participants and other methods to assess 
functionality. 

Key words: Body composition, functionality, institutiona-
lized, Sri Lanka

PO712
EATING HABITS AND HEALTH STATUS OF YOUNG 
AUSTRIAN MEN AGED 17 TO 20 YEARS IN CON-
TEXT TO THEIR LIFESTYLES
G. Leitner1, P. Rust1, I. Elmadfa1 
1University of Vienna, Department of Nutritional 
Sciences, Vienna, Austria

Background and objectives: Most studies about men´s 
health focus on adults aged 50 years and older. But it is lar-
gely unknown whether and to what extent health behaviour in 
young men represents risk factors for the incidence of lifestyle-
related diseases in later life. 

Methods: Within this cross-sectional study 1369 young 
men in lower Austria aged 17 to 20 years were anthropome-
trically investigated and interviewed about their lifestyle ( nu-
trition, health-related behaviour and physical activity) at their 
investigation on the suitability of the Austrian Armed Forces. 
The health status was determined on the basis of biochemical 
parameters and compared with those of ten years ago. 

Results: Anthropometric data (body weight and hight, waist 
circumference) and health-relevant characteristics (nutritional 
habits, physical activity, alcohol consumption and smoking ha-
bits ) as well as the frequency of cardiovascular risk factors ex-
cept blood lipid and glucose levels show a clear increase in un-
healthy attributes in the period of 10 years among those young 
men. 29 percent of 17-20 year old men are overweight, 46 per-
cent are smokers, 80 percent consume alcohol and around one 
third do not participate in sport. 

Conclusions: The health-detrimental tendencies increased 
in the last ten years considerably in the target group of young 
men. Efficient prevention campaigns are urgently necessary to 
promote and continually support a health-conscious life-style 
in young health. 

Key words: young men, nutrition, health behaviour , physi-
cal activity, life style
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PO713
KNOWLEDGE AND PREVALENCE RISKS OF MA-
TERNAL AND CHILD HEALTH FACTORS AMONGST 
WOMEN ATTENDING RANGO HEALTH CENTER
P. Ndayishimiye1, V. Ndebwanimana2, J P. Ndereyima-
na3, T. Bizimana4, C. Karangwa5, E. Szerencsics6, A. Nyi-
rabicu7 
1Rwanda Pharmaceutical Student 
Association(RPAS/AEPHAR), Rwanda 
2Nutrition department,Ruhengeri district hospital, 
Rwanda 
3Supply chain department,Kibagabaga hospital, 
Rwanda 
4Department of pharmacy, national university of 
Rwanda, Rwanda 
5Labolatoire d’analyse des delais alimentaires et 
des medicament, national university of Rwanda, 
Rwanda 
6HIV treatment and care,international network on 
pharmacy and HIV, Austria  
7Nutrition department,rango health center, Rwanda 

Background and objectives: A woman is a heart of family 
as a traditional belief of Rwandans that woman in a family 
have to take care to children related issues. Inadequate nutri-
tion amongst breastfeeding women also contributes to a higher 
than average rate of babies who develop under nutrition among 
Rural Rwandan children. 52% of children under the age of five 
are stunted, 16% are underweight, and 5% are wasted, 6% of in-
fants are born with a low birth weight in Rwanda. The objective 
of the research was to examine knowledge of risk factors and 
dangerous behaviors on maternal and child nutrition among 
rural women in Rwanda. 

Methods: We conducted a cross-sectional survey at Ran-
go Health center/Rwanda. Interviews were conducted using a 
cross-ended questionnaire on 180 women attending different 
health services for themselves or their children at Rango health 
center between February 2012 and September 2012. The sur-
vey examined the knowledge for received and gained skills on 
maternal and child health while they were pregnant and imme-
diately after pregnancy to monitor the life of mothers and child 
nutrition and alcohol consumption, prioritizing prenatal care 
and contraception use. 

Results: Overall, 78.1% of the women interviewed received 
prenatal care at the Rango Health Center; 46.3% drank alcohol 
while pregnant, 58.6% ate only starches and vegetables while 
pregnant, 47.7% received education about proper nutrition 
practices while pregnant, 60.8% received advices on family 
planning and PMTCT and finally 48.3% were using contracep-
tion at the time of survey. 

Conclusions: Women attending Rango health center had 
a high prevalence of behaviors risks for maternal health care. 
Maternal and child Health education should be strengthened 
at all levels of the health system: at the health centers by health 
professionals, at village level by community health workers, 
NGOs and associations by emphasizing on empowering wo-
men. 

Key words: women,rural,child,maternal,healthcenter

PO714
VALIDATION OF CALF CIRCUMFERENCE AS A 
PROXY FOR BMI IN THE SHORT-FORM MINI NU-
TRITIONAL ASSESSMENT IN CHILEAN OLDER 
PEOPLE
L. Lera1, C. Albala1, H. Sánchez1, A. Fuentes-García, B. 
Ángel1 
1Unit of Nutrition , Public Health and Healthy Aging, 
Institute of Nutrition and Food Technology, Univer-
sity of Chile, Santiago, Chile 
2School of Public Health, Faculty of Medicine, Uni-
versity of Chile, Santiago, Chile

Background and objectives: The Mini Nutritional As-
sessment (MNA) is a widely used tool for assessing nutritional 
risk and malnutrition in older adults. A short version suitable 
for large population studies has been proposed in 2 versions, 
replacing in one of them the Body Mass Index (BMI) cut points 
by calf circumference when BMI is not available. Our aim is to 
validate the two versions of short-form of MNA (MNA-SF) in 
Chilean older adults. 

Methods: Cross-sectional study in 1137 community-dwe-
lling subjects (age range: 60-99 years), participating in the 
Alexandros study. All participants completed a survey measu-
ring socio-demographic, health, nutritional, MNA and anthro-
pometry. The MNA includes 18 questions covering anthropo-
metry, global assessment, dietary parameters and subjective 
evaluation. MNA-SF includes 6 items and has two versions: one 
using BMI as anthropometric variable (MNA-SF1) and other 
using the calf circumference instead of BMI (MNA-SF2). Diag-
nostic tests were used to validate the MNA-SF score against 
MNA score. ROC curves (Receiver Operating Characteristic) 
were performed to validate calf circumference using BMI<19 
as gold standard. 

Results: The 31 cm cutoff for calf circumference showed 
high sensibility (90.9%), high specificity (80.8%) and high va-
lues for the area under the ROC curve (0.92; 95%CI: 0.84-0.99) 
when plotted for BMI<19. Both the MNA-SF1 and MNA-SF2 
demonstrated high sensibility and specificity with respect to 
MNA, although overestimate malnutrition (5.2% and 6.6% vs 
2.0%) and underestimate the risk of malnutrition (19.1% and 
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18.1% vs 20.6%). Nevertheless both forms estimate correctly 
the proportion of normal people (75.7% and 75.3% vs 77.4%). 

Conclusions: The MNA-SF is a screening tool simple, valid 
and quick to apply, very useful for population based studies, 
which demonstrated good accuracy to identify the group of 
older adults without malnutrition neither risk of malnutrition. 

Key words: anthropometry, Mini Nutritional Assessment 
(MNA), older people. Funded by Fondecyt 1080589

PO715
SODIUM CONTENT IN BABYFOODS USED ON IN-
FANT FEEDING DURING THE FIRST YEAR OF LIFE
R. Moreira1, D. Silva2, P. Moreira3, P. Padrão4 
1Faculty of Nutrition And Food Sciences, University 
of Porto, Porto, Portugal 
2Centro Hospitalar São João, EPE, Porto, Portugal 
3Research Centre in Physical Activity, Health and 
Leisure, Faculty of Sport, University of Porto, Porto, 
Portugal 
4Institute of Public Health University of Porto, Porto, 
Portugal

Background and objectives: Eating habits are crucial de-
terminants of health status of an individual, especially during 
childhood, as a nutritionally balanced diet will determine the 
state of health in adulthood. Excessive intake of salt is a risk 
factor for several diseases and the addition of salt to culinary 
preparations is not recommended during the first year of life. 
Most of the sodium comes from salt added to processed foods, 
part of the usual diet of children. This study aimed to estima-
te the concentration of sodium in babyfoods meals for babies 
with less than 12 months, from a major commercial brand 
available both in Brazil and Portugal, and to compare the re-
sults with reference values. 

Methods: It was analyzed the amount of sodium present on 
the babyfoods’ labels and it was used the values of minimum, 
maximum and median for the concentration of sodium and 
the proportion of compliance with Adequate Intakes (AI) of 
this nutrient. It was used the Mann-Whitney test with a sig-
nificance of 5% of the sodium concentration across countries. 

Results: Only in Portugal were found babyfoods meals 
without added salt. As for babyfoods meals with added salt, in 
Brazil the median of sodium concentration is higher than in 
Portugal (83.0 mg/100g vs 52.8 mg/100g, p<0.001). 

Conclusions: Nowadays children often eat babyfoods 
meals. Though in Portugal there are already some options 
without added salt, the majority of babyfoods are an huge sour-
ce of salt and daily sodium intake can easily exceed the referen-
ce values, both in Portugal and Brazil. This reinforces the need 
to ensure no addition of salt to these preparations. Awareness 

of industry, community and caregivers is crucial to reduce the 
added sodium on foods and to prevent the occurrence of disea-
ses resulting from excessive intake of salt. 

Key words: salt, sodium, babyfoods, infancy

PO716
SERUM VITAMIN CONCENTRATIONS AND DIE-
TARY SUPPLEMENT USE AMONG PREGNANT U.S. 
WOMEN: DATA FROM THE NATIONAL HEALTH 
AND NUTRITION EXAMINATION SURVEY, 2003–
2006.
E. O’Sullivan1, K M. Rasmussen1, S. Mehta1 
1Division of Nutritional Sciences, Cornell University, 
Ithaca, New York, USA

Background and objectives: Contemporary data providing 
blood vitamin profiles of pregnant women are limited. The goal 
of this research was to describe the vitamin status and supple-
ment use of adult pregnant women compared to non-pregnant 
women in the National Health and Nutrition Examination Sur-
vey (NHANES), 2003–2006. 

Methods: Data were obtained from the NHANES, a com-
plex, multi-stage, probability sample of the civilian, non-ins-
titutionalized U.S. population. A propensity score model was 
developed using logistic regression, with pregnancy status as 
the dependent variable and age, marital status, household in-
come and body mass index as the independent variables. Each 
pregnant woman was matched by propensity score with three 
non-pregnant women, and serum vitamin concentrations were 
compared using generalized linear models. Odds ratios for vi-
tamin insufficiency, defined using CDC cut-offs for the general 
population, comparing pregnant and non-pregnant women 
were computed using logistic regression. 

Results: Dietary supplement use was significantly higher in 
the 576 pregnant than the 1728 non-pregnant women (80% vs 
37%, respectively). Pregnant women had significantly higher 
mean blood concentrations of vitamins B6 (50.3 nmol/L vs 48.7 
nmol/L), C (61.7 µmol/L vs 54.4 µmol/L), D (27 ng/mL vs 21 
ng/mL), and folate (842.5 nmol/L vs 575.3 nmol/L), but lower 
concentrations of vitamin A (1.42 µmol/L vs 1.74 µmol/L), 
than non-pregnant women. Compared to non-Hispanic Whi-
te pregnant women, pregnant women of other ethnicities had 
lower mean serum vitamin A, D and E concentrations and sig-
nificantly increased odds of vitamin D insufficiency. 

Conclusions: In this nationally representative sample, 
pregnant women had higher serum concentrations of several 
vitamins than non-pregnant women. Of public health concern 
are the lower vitamin concentrations and increased risk of vita-
min D insufficiency in non-White women. This may be explai-
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ned, at least in part, by differential dietary supplement use by 
ethnicity during pregnancy. 

Key words: pregnancy, vitamins, dietary supplements, sur-
veys

PO717
IMPROVING COMPLEMENTARY FEEDING PRAC-
TICES THROUGH THE ESSENTIAL NUTRITION AC-
TIONS (ENA) FRAMEWORK IN SOUTHERN ETHIO-
PIA
A. Guyon1, M. Mehdin2, A. Jirga2

1John Snow Inc.(JSI), Arlington, USA 
2John Snow Inc.(JSI), Ethiopia

 Background and objectives: The USAID funded Essential 
Services for Health in Ethiopia (ESHE) project had the goal to 
reduce under-five mortality and morbidity by implementing an 
integrated approach within the Ethiopian government health 
structures, with nutrition as one component. The population 
covered was about 6 million. At the start of the project, challen-
ges included the assumption that malnutrition was due only to 
lack of foods. 

Methods: The Essential Nutrition Actions (ENA) fra-
mework was applied to provide improved nutrition support 
through advocacy, capacity building, interpersonal communi-
cation, and community mobilization. Emphasis is given to the 
programmatic integration of these nutrition actions to be taken 
at key contact points in the life cycle, so that they do not opera-
te in isolation from one another and from other child survival 
programs. 

Results: Key inputs were advocacy, partnerships, capacity 
building of more than 1600 health providers and 20,000 com-
munity volunteers, and behavior change with action-oriented 
messages based on formative research and supported by simple 
tools. Changes in practices were assessed through a compari-
son from representative cross-sectional household surveys in 
2003 (1789) and in 2006 (1200). Results show that infant and 
young child feeding and ENA indicators, were significantly im-
proved when compared to baseline figures (as example, 53% 
of children were eating 3 or more types of foods compared to 
33%). The Minimal Acceptable Diet (MAD) could only be as-
sessed by comparing project and non-project areas, respecti-
vely 24% and 12%, with 25% consuming animal source foods 
compared to 8%. 

Conclusions: The lessons learned included that the com-
munity component with a large number of actors and contacts 
is critical for success; infant and young child feeding can be 
improved at scale using the multiple contacts and platforms. 

Key words: minimum acceptable diet, Ethiopia

PO718
FOOD INTAKE IN CUBAN CHILDREN ACCORDING 
TO BODY MASS INDEX
A. Cabrera1, I. Puente1, C. Viera2, M E. Díaz1, M. Hernán-
dez2, V. Ruíz2 
1Department of Community Nutrition, Institute of 
Nutrition and Food Hygiene, Havana, Cuba 
2Department of Biochemistry and Physiology, Insti-
tute of Nutrition and Food Hygiene, Havana, Cuba

Background and objectives: High food intake is associated 
to overweight. The aim of this study was to identify those asso-
ciations in Cuban scholars. 

Methods: The study included 51 overweight and 51 normal 
children, paired by age, sex, and socioeconomic status. Height 
and weight were measured and BMI was calculated. Nutrients 
and food portions intake were estimated using a semiquantita-
tive food frequency questionnaire. Foods were aggregated into 
7 groups according to Cuban Food Guide. Statistic analysis was 
carried out using Mann-Whitney test and Pearson correlation 
test. 

Results: The average age was 8±1.0 years. Overweight chil-
dren showed a higher energy, protein, fat and carbohydrates 
intake. Energy (p=0.04), carbohydrates (p=0.035), polysaccha-
rides (p=0.003), vitamin A (p=0.0037), sodium (p=0.013), sau-
sages (p=0.006), refined wheat flour (p=0.008), canned fruits 
(p=0.02) and cereals and tubers food group portions consump-
tion was higher in overweight children. High associations 
were found between BMI and a high consumption of sausages 
(p=0.015), rice (p=0.002) and wheat flour (p=0.004). 

Conclusions: Food, energy and nutrients intake was higher 
in overweight children; mainly based on cereals, tubers and re-
fined wheat flour intake. 

Key words: children, food intake, overweight.
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PO719
MEASURING OF RESTING ENERGY EXPENDITURE 
IN YOUNG JAPANESE CHILDREN
K. Omori1, K. Kaneko2 

1Faculty of Education, Art and Science, Yamagata 
University, Yamagata-city, Yamagata prefecture, 
Japan 
2College of Education and Human Sciences, Yoko-
hama National University, Yokohama-city, Kana-
gawa prefecture, Japan

 Background and objectives: The accurate assessment of 
resting energy expenditure is significant when estimating ener-
gy requirements. Currently there are very few reports about 
resting energy expenditure in young Japanese children. We 
designed a hood method which does not require a mask, and 
measured resting energy expenditure in Japanese children to 
collect data, as well as to develop a practical measuring method. 

Methods: The subjects were five children aged from 2 to 
7 years old. The subjects ate nothing after supper on the day 
before the experiment. In the morning, the subjects were kept 
at rest, lying down with a transparent plastic hood covering the 
head, which was connected to a portable gas monitor (AR-1, 
Arcosystem Inc., Japan). We also measured energy expenditure 
in a 1 month-old infant with this method. Energy expenditure 
was calculated from oxygen consumption and carbon dioxi-
de production, which were sampled at 1 minute intervals for 
about 20 minutes. 

Results: Our measurements taken every three months for 
more than 2 years revealed that the average resting energy ex-
penditure per weight (kcal/kg/day) was 68.0 (2 year-old boy) 
and 46.9 (7 year-old boy). It was observed that the values de-
creased as the subjects age increased. The measured values ten-
ded to be higher than the reference values of basal energy ex-
penditure in the Dietary Reference Intakes for Japanese, 2010. 

Conclusions: We could confirm the developmental chan-
ges of resting energy expenditure in young children. The sub-
jects could maintain a stable condition with little stress, and 
this hood method would be useful also for elderly or disabled 
subjects. Further measurements will reveal individual differen-
ces of children’s resting energy expenditure by gender and race. 
This project was supported by Grants-in-Aid for Scientific Re-
search of Japan Society for the Promotion of Science. 

Key words: resting energy expenditure, young children, the 
hood method

PO720
METABOLIC SYNDROME PREVALENCE IN CHI-
LEAN CHILDREN ACCORDING TO THREE DIFFE-
RENT CRITERIA AND ITS AGREEMENT WITH INSU-
LIN RESISTANCE
S. Barja1, P. Arnaiz1, M A. Domínguez2, L. Villarroel2, O. 
Castillo3, M. Farías4, F. Mardones2 
1Division of Pediatrics, Faculty of Medicine, Pontifi-
cia Universidad Católica de Chile,Santiago de Chile, 
Chile 
2Division of Public Health, Faculty of Medicine, 
Pontificia Universidad Católica de Chile, Santiago 
de Chile, Chile 
3Department of Nutrition and Diabetes, Faculty of 
Medicine, Pontificia Universidad Católica de Chile, 
Santiago de Chile, Chile 
4Department of Obstetrics and Gynecology, Facul-
ty of Medicine, Pontificia Universidad Católica de 
Chile, Santiago de Chile, Chile

Background and objectives: There is not a consensus in 
Metabolic Syndrome (MS) definition for children and ado-
lescents, although its prevalence is increasing. The aim of the 
present study was to compare the prevalence of MS according 
to three diagnostic criteria for children and adolescents and to 
study the agreement with insulin resistance (IR). 

Methods: Cross-sectional study (2009-2011) of 3325 stu-
dents, 10-15 years old, from schools in Puente Alto County, 
Santiago, Chile. Anthropometry was performed, measuring 
blood pressure (BP) and in a fast blood sample: glicemia, in-
sulin, blood lipids. We calculated HOMA-IR (Homeostasis 
Model Assessment index); values >90th percentile of a normal 
sub-sample were considered as IR. We compared three crite-
ria of MS: International Diabetes Federation (IDF), Cook S. 
and De Ferranti S. They define different cut-offs for the five 
components of MS (waist circumference, triglycerides, HDL-
Cholesterol, blood pressure and glicemia) having abnormal at 
least three of them. 

Results: Prevalence of MS was 3.82% for IDF, 7.25% for 
Cook and 20.48% for de Ferranti criterion (Cochran Q-test, 
p<0.001). In total 859 subjects were IR (25.8%). 73.2% and 
69.7% of the children diagnosed with MS according the first 
two criteria had IR in but only 52.7% according to the third one 
(Predictive Positive Values: PPV). To predict IR, each criterion 
had ROC-AUC of 0.60, 0.62 and 0.67 respectively (adjusted for 
sex and puberty). IR predicted the presence of MS according 
the different criteria with PPV of 10.8%, 19.6% and 41.8% and 
ROC-AUC for HOMA-IR was: 0.84, 0.82 and 0.76 respectively 
(adjusted for sex and puberty). 

Conclusions: Prevalence of MS varies significantly accor-
ding to different criteria. IDF and Cook´s criteria are similar 
predictors for IR (even the former has higher cutoffs for MS 
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components), better than de Ferranti´s. HOMA-IR was a good 
predictor of the three MS criteria. 

Key words: metabolic syndrome, children, insulin resistan-
ce

PO721
EXPLORING THE ASSOCIATION BETWEEN OBESI-
TY AND DEMENTIA.
C. Albala1, H. Sanchez1, L. Lera1, B. Angel1, X. Cea1 
1INTA, Universidad de Chile, Chile

Background and objectives: Recent studies have shown 
that obesity, besides it well known association with excess of 
mortality and chronic diseases, increase the risk of dementia. 
The objective of this study is to explore the risk of dementia 
associated with obesity in community-living Chilean older 
people. 

Methods: Longitudinal study based in the follow up of the 
participants of the youngest cohort of ALEXANDROS, desig-
ned to study disability associated with obesity in Chilean ol-
der people. In 2007/2008 home interviews including history 
of chronic diseases, self-reported disability/functional limi-
tations, screening test for dementia, physical performance, 
anthropometry, dynamometry and blood pressure were done 
in 937 people free of dementia, born between 1940 and 1948. 
In 2010/2011 available participants were 768 (69.8% women), 
22 were died and 147 were lost to follow up (15.7%). Dementia 
was defined with a test validated for Chile consisting in MMSE 
score<22 and a score >5 in the Pffefer activities questionnaire. 

Results: At baseline 36.2% of the participants had IMC 
>30Kg/m2 (25.1% of men and 40.9% of women). The 4 y cu-
mulative incidence of dementia was10.3% (n=79), higher in 
women than in men (11.9% vs 6.5%, p=0.023). Obesity at ba-
seline was associated with the incidence of dementia 4 y later 
(8.3% in non obese vs 14.0% in obese, p<0.014). After logistic 
regression analysis the adjusted RR of having dementia was 
higher in the obese than in the non-obese (RR=1.71; 95%CI 
1.06-2.76, p<0.028) and increased with age (RR=1.15; 95%CI 
1.04-1.28; p=0.0099) but not with gender neither diabetes nor 
hypertension. 

Conclusions: The results allow for considering obesity as 
an independent risk factor for dementia. Further studies are 
needed to clarify the mechanisms involved. 

Key words: obesity, dementia, ageing Funded by Fondecyt 
grants 1080589 and 1130947

PO722
FACTORS ASSOCIATED WITH CONSUMPTION OF 
NUTRITIONAL SUPPLEMENTS FOR PRACTITIO-
NERS OF PHYSICAL EXERCISE IN SÃO LUIS-MA
H J F. Veloso1, Francisca M M L. Alves1, N A L. Cabral1, E 
V. Hortegal1 
1UniCEUMA, Sao Louis, Brazil

Background and objectives: The sports nutrition seeks to 
establish dietary strategies capable of improving the perfor-
mance and ergogênese. This study aimed to analyze the factors 
associated with the consumption of nutritional supplements by 
frequenting gyms in São Luís, Northeast of Brazil. 

Methods: A convenience sample was defined by conside-
ring the number of academies operating in São Luís. The de-
pendent variable was the use of supplements and the expla-
natory variables were time practicing the activity, schooling, 
weekly attendance at the academy, sex, age, self-perception of 
weight, smoking, goal of physical exercise, training duration, 
self-awareness training, self-perception of power. The associa-
tion of variables were analyzed using Poisson regression, adop-
ting a significance level of 0.05. 

Results: The final sample consisted of 723 practitioners of 
exercise, of which 64.7% reported using some type of supple-
ment. The majority of the sample consisted of men (47.4%). 
The age group 20 to 39 years was more frequent (74.4%). The 
professions with higher represented 51% and 41.1% had un-
dergraduate, 24.1% graduate, 30% had completed high school 
and 2.8% primary school. The smoke was observed in 3.5% of 
participants. Most respondents (46.1%) were physically acti-
ve for over a year. Consider your own below the ideal weight 
(p<0.001), smoking (p<0.001), practicing physical activity 7-12 
months (p=0.028) or for more than 1 year (p<0.001), practice 
activity physics for more than two hours (p=0.053) and con-
sider your own training moderate (p=0.024) were associated 
with intense or consumption of supplements. 

Conclusions: The socioeconomic, demographic and own 
power do not interfere in the decision regarding the consump-
tion of supplements that are strongly associated with the cha-
racteristics of the training and dissatisfaction with body weight. 

Key words: nutritional supplement, physical exercise, Pois-
son regression
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PO723
A SYSTEMATIC REVIEW AND META-ANALYSIS OF 
DIETARY INTERVENTION DURING PREGNANCY 
ON MATERNAL HYPERTENSIVE DISORDERS AND 
PRETERM DELIVERY
E. Gresham1, A. Bisquera2, A. Hure1, J. Byles1 
1Research Centre For Gender Health And Ageing, 
University of Newcastle, Newcastle, New South 
Wales, Australia 
2Clinical Research Design IT and Statistical Sup-
port Unit, University of Newcastle, Newcastle, New 
South Wales, Australia

Background and objectives: Healthy eating behaviours du-
ring pregnancy have been associated with a reduction in com-
plications for the mother and child. Hypertensive disorders are 
a major cause of maternal and perinatal mortality worldwide; 
whilst preterm delivery is the leading cause of neonatal death. 
The objective of this study was to systematically review the 
literature to determine whether dietary intervention during 
pregnancy effects maternal hypertensive disorders or preterm 
delivery.

Methods: Ten electronic databases were searched. Two in-
dependent reviewers assessed each article to determine eligibi-
lity. Studies of whole diet or dietary components that assessed 
either maternal hypertensive disorders or preterm delivery 
were included. Methodological quality was assessed and data 
were extracted, with results of eligible trials pooled. Meta-
analysis was conducted separately for each outcome using a 
fixed effects model. 

Results: Nineteen randomized controlled trials involving 
5,947 participants were included in the review. Seventeen were 
of good methodological quality and two were of acceptable 
quality. Dietary interventions included individualised dietary 
counseling (n=11/19), food and fortified food products to 
complement diet (n=7/19) or a combination of both (n=1/19). 
Most trials (n=17/19) were conducted in high income coun-
tries. Meta-analysis showed no evidence of heterogeneity bet-
ween trials or dietary interventions, and no evidence of bias 
for the hypertensive and preterm delivery outcomes. Meta-
analysed data demonstrated no significant differences between 
women who received dietary intervention during pregnancy 
versus controls for maternal hypertensive disorders (Odds ra-
tio 0.807, 95% confidence interval -0.597 to 1.09), however the-
re was evidence of a decrease in the odds of preterm delivery 
for those who received dietary intervention (0.807, 0.651 to 1; 
p=0.05). 

Conclusions: Dietary intervention decreases the odds of 
preterm delivery, but does not reduce maternal hypertensive 
disorders.

Key words: diet, gestation, hypertension, meta-analysis, 
randomized controlled trial

 PO724
PRELACTEAL FEEDING PRACTICES IN VIETNAM: 
PROBLEMS AND DETERMINANT FACTORS
P H. Nguyen1, S C. Keithly2, N T. Nguyen2, T T. Nguyen3, L 
M. Tran1, N. Hajeebhoy3 
1The Poverty, Health, and Nutrition Division, In-
ternational Food Policy Research Institute, Hanoi, 
Vietnam 
2Institute of Social and Medical Studies, Hanoi, 
Vietnam 
3FHI 360, Hanoi, Vietnam

 Background and objectives: Despite the importance of 
early and exclusive breastfeeding, prelacteal feeds continue to 
pose a barrier in several countries, including Vietnam. This 
study examined determinants of prelacteal feeding among 
Vietnamese mothers. 

Methods: Data from 6068 mother-child (<6m) dyads were 
obtained from a cross-sectional survey conducted in 11 pro-
vinces in Vietnam in 2011. Multivariate logistic regression 
analyses were used to examine factors associated with prelac-
teal feeding. 

Results: Three-quarters of infants (73.3%) were fed pre-
lacteals in the first three days after birth. Of all mothers in-
terviewed, 53.5% received formula milk and 44.1% water. The 
odds of feeding prelacteals declined with increases in breast-
feeding knowledge, beliefs that social norms favor exclusive 
breastfeeding and confidence in the ability to control one’s 
own breastfeeding behaviors. Women who harbored breast-
feeding misconceptions had twice the odds of feeding any 
prelacteals (95% CI: 1.74–2.50). Health care factors increasing 
the odds of prelacteal feeding included delivery by caesarean 
section (OR:2.94, 95% CI:2.39–3.61) or episiotomy (OR:1.36, 
95% CI:1.17–1.58) and experiencing breastfeeding problems 
(OR:1.31, 95% CI:1.04–1.66). Health staff support during preg-
nancy and after birth reduced the odds of feeding formula. 
However, family support after delivery increased the odds of 
feeding water to newborns. While the odds of feeding water 
was inversely related to mothers’ education, the odds of feeding 
formula increased with education, household socioeconomic 
status and urban residence. 

Conclusions: Feeding infants prelacteals is influenced 
by multiple factors. Significant reduction can be achieved by 
improving knowledge and confidence of mothers through ap-
propriate counseling during pregnancy and ensuring tailored 
support by health care providers after birth, particularly in the 
case of C-sections. Ensuring that health facilities integrate the-
se practices into routine ante-natal care and post-delivery ma-
nagement is critical. 

Key words: prelacteal feeding, breastfeeding, behavioral de-
terminants, Vietnam.
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PO725
THE RELATIONSHIP BETWEEN MATERNAL PRE-
CONCEPTIONAL ANTHROPOMETRIC MEASURE-
MENTS AND INFANT BIRTH WEIGHT IN VIETNAM
P H. Nguyen1,2, U. Ramakrishnan3, F. Young3, Y. Addo3, 
H. Nguyen2, T. Truong2, H. Pham2, S. Nguyen2, R. Mar-
torell3 
1International Food Policy Research Institute, Hanoi, 
Vietnam 
2Thai Nguyen University of Pharmacy and Medicine, 
Thai Nguyen, Vietnam 
3Department of Global Health, Emory University, 
Atlanta, GA, USA

Background and objectives: The importance of a woman’s 
preconceptual nutrition on infant and maternal outcomes is 
gaining recognition. However, major gaps remain and existing 
data on the impact of poor preconceptual nutrition status have 
methodological limitations related to data quality and study 
design. The objective of this study was to assess the relation-
ship of maternal anthropometric measures obtained prior to 
conception with offspring birth weight. 

Methods: We used data from an ongoing study (PRECON-
CEPT) in which women of reproductive age are being followed 
up prospectively for pregnancy outcomes in Thai Nguyen 
province, Vietnam. Anthropometric measurements (weight, 
height, mid-upper-arm circumference-MUAC, calf circumfe-
rence, triceps and subscapular skinfold thickness) were ob-
tained prior to conception and body mass index (BMI), mid 
upper arm muscle (MUMA) and fat area (MUFA) were cal-
culated. The associations of maternal anthropometric mea-
sures with infant birth weight (n=354) were examined using 
multivariate regression modeling that adjusted for potential 
confounders (gender, gestational age, maternal age, education, 
socioeconomic status and household food security). 

Results: Infant birth weight was positively associated 
with maternal preconceptional weight (beta = 11.6, p=0.003), 
height (beta = 13.0, p=0.002), MUAC (beta = 20.7.0, p=0.03), 
and MUMA (beta = 12.1, p=0.004). However, no significant 
associations were found for infant birth weight and BMI, calf 
circumference, triceps and subscapular skinfold thickness and 
MUFA. In addition, maternal weight gain during pregnancy 
predicted newborn weight (1 kg weight gain during pregnancy 
predicted a 22.8 g increase in newborn weight, P<0.001). 

Conclusions: Maternal nutrition before pregnancy is an 
important modifiable risk factor that should be addressed in 
current efforts to improve birth outcomes. 

Key words: anthropometry, birth weight, preconception, 
Vietnam

PO726
SELENIUM INTAKE AND STATUS OF SUBJECTS LI-
VING IN WELFARE FACILITY FOR THE ELDERLY
H. Kanamitsu1, I. Sato1 
1Faculty of Food Culture, Kurashiki Sakuyo Universi-
ty, Okayama, Japan

Background and objectives: It is recognized that the nutri-
tional status of the elderly is often poor due to their low intake 
of nutrients. This study was performed to evaluate the present 
nutritional status, that is, the daily intake of key nutrients in-
cluding selenium and the serum selenium levels in nine elderly 
residents (aged >80 years) of a welfare facility. 

Methods: Duplicate samples of diets and between meals 
snacks taken at the facility were collected over a 3-day period. 
There were no restrictions placed on the daily activities of the 
subjects in the facility. The energy and nutrient intakes were 
calculated based on standard tables of food composition in Ja-
pan. The selenium levels in both serum and diets were assessed 
by chemical analysis. 

Results: In many subjects, intakes of calcium, magnesium, 
vitamin A, vitamin C and dietary fiber were lower than the 
RDAs for Japanese. Home residents who tend to eat less should 
improve their intake of some nutrients. The mean dietary sele-
nium intake was 51 µg/day, which is higher than the RDA for 
Japanese. Moreover, the selenium intakes expressed in terms 
of 1,000 kcal energy intake and per kg body weight were also 
higher than the RDA for Japanese. 

Conclusions: the mean levels of serum selenium were 76 
ƒÊg/L, lower than the literature values for Japanese. 

Key words: selenium, elderly, intake

PO727
IMPACT OF PRE-PREGNANCY PARENTAL 
OVERWEIGHT AND OBESITY ON OFFSPRING 
OBESITY: SYSTEMATIC ANALYSIS AND META 
ANALYSIS
Z. Nurzalinda1, A A. Mamun1 
1School of Population Health, The University of 
Queensland, Brisbane, Australia

 Background and objectives: The objectives of this study 
are to determine the prospective association of pre-pregnan-
cy parental overweight and obesity with offspring obesity in 
short and long-term and also to examine whether maternal-
offspring link of overweight and obesity is stronger than the 
paternal-offspring link. 

Methods: A comprehensive literature search on online da-
tabases (PubMed, EMBASE, CINAHL, Web of Science, BioSis 
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and Google Scholar) was conducted. All longitudinal studies 
reporting on pre-pregnancy parental, paternal and/or mater-
nal BMI and its categories with offspring obesity (infant, child, 
adolescent and adult) were systematically reviewed. Adult 
overweight and obesity were defined by using body mass index 
(weight (kg)/height (m)2) cut-off-points of 25 and 30, respecti-
vely; childhood overweight and obesity were defined based on 
the international standard cut-off of body mass index. Adjus-
ted odds ratios (ORs) from selected studies were extracted, cal-
culated, and a quality adjusted meta-analyses was performed. 

Results: A total of 19 articles (n=70,662) were systemati-
cally reviewed from a database of 3366 independent articles. 
All of the articles reported significantly positive association 
between pre-pregnancy maternal BMI and offspring obesity 
and one articles found no significant association between pre-
pregnancy paternal BMI and offspring obesity. A total of seven 
publications were performed subgroup meta-analysis. Overall, 
mother and father who were overweight have a similar risk of 
having an overweight child (mother-offspring OR 2.42, 95%CI: 
1.69, 3.44 and father-offspring OR 2.39, 95%CI: 1.88, 3.05). The 
odds of having obese children are higher for pre-pregnancy 
overweight mothers (OR 3.94, 95%CI: 3.15, 4.94) compared 
to pre-pregnancy overweight fathers (OR 2.56, 95%CI: 2.06, 
3.18). The odds of being obese among older offspring are nearly 
twice than younger offspring. Our meta-analysis showed that 
pre-pregnancy parental BMI associated with offspring obesity 
in short and long term. 

Conclusions: Findings of this study support the notion of 
implementing obesity intervention for offspring before their 
birth. 

Key words: pre-pregnancy, BMI, offspring, obesity

PO728
CHILD FEEDING PRACTICES AMONG CAREGI-
VERS OF CHILDREN AGED 12-23 MONTHS OLD IN 
URBAN SETTING CENTRAL JAKARTA
D. Fatmaningrum1 
1South East Asian Ministry of Education Organi-
zation Regional Centre For Food And Nutrition, 
Jakarta, Indonesia

Background and objectives: Undernutrition among young 
children remains a problem in many countries, mostly hap-
pen and fairly concentrated in developing countries. Optimal 
feeding becomes one of ways to overcome long-term conse-
quences of undernutrition. Most of the previous studies were 
conducted in rural setting. In the other side, complexity in the 
urban setting (for instance easier access to information & ready 
to eat food) might have different influence on the child fee-
ding practices. To assess practice of caregiver on child feeding 

among children aged 12-23 months old and the associated fac-
tors of child feeding. 

Methods: This survey was a cross sectional study, simple 
random sampling was performed to select respondents. Total 
sample of this study was 83 children aged 12-23 months old in 
Paseban Village, Senen Sub-district, Central Jakarta. The data 
was collected via interview, in-depth interview, anthropome-
tric measurement and hemoglobin measurement of children. 

Results: Based on WAZ and WHZ, more than 80% chil-
dren were categorized as well-nourished children. The preva-
lence of underweight, wasting, and stunting was 18.1%, 13.2%, 
and 21.7% respectively. The prevalence of anemic children was 
62.6% considered as very high public health problem. In this 
study, 11.98% and 10.3% children have inadequate protein and 
energy intake respectively. Based on feeding practices, there 
were more than 50% children who were still breastfeed; 73.5% 
of caregivers gave solid food to the child, more than half of 
children have meal >3 times a day; and 42.8% of children have 
at least 2 times snack a day. There was a significant association 
between energy and protein inadequacy with anemia prevalen-
ce; and a significant association between protein inadequacy 
with underweight. 

Conclusions: The more adequate energy and protein, the 
better child nutritional status. 

Key words: child feeding, urban setting, child nutritional 
status, undernutrition.

PO729
DOES THE PROVISION OF NORDIC SCHOOL 
MEALS INFLUENCE GROWTH AND BODY COMPO-
SITION OF 8-11 YEAR OLD CHILDREN?
S. Dalskov1, C. Ritz1, C T. Damsgaard1, M F. Hjorth1, L 
B. Sørensen1, R A. Petersen1, R P. Laursen1, A. Astrup1, C. 
Mølgaard1, K F. Michaelsen1 
1Department of Nutrition, Exercise And Sports, 
University of Copenhagen, Denmark

Background and objectives: A large proportion of Danish 
children are overweight or obese. The provision of healthy 
school meals may have a positive impact on children’s growth 
and body composition. The aim of the present study was to 
examine whether provision of school meals served ad libitum 
influenced changes in height, body weight, BMI and measures 
of body composition among 8-11 year old children in the ‘Op-
timal well-being, development and health for Danish children 
through a healthy NND (New Nordic Diet)’ (OPUS) School 
Meal Study, supported by a grant from the Nordea Foundation. 

Methods: The study was a cluster-randomized, controlled 
cross-over study. Each child participated in two three month 
periods: an intervention period (NND) and a control period. 
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Six-hundred-and-forty-five children with data from baseline 
and at least one post-intervention measurement were included. 
Linear mixed models with adjustment for age, gender-specific 
pubertal status, household educational level, order of diets and 
relevant random effects (school, class and individual) were 
used. 

Results: NND increased fat percentage (0.136% points, 
p=0.045), android fat mass (FM)/total FM (0.0006, p=0.007) 
and android FM/gynoid FM (0.0024, p=0.049) compared to 
control across all three BMI categories (underweight, normal 
weight and overweight/obese). After additional adjustment for 
changes in physical activity and sleep, body weight (0.47 kg, 
p=0.009) and BMI (0.199 kg/m2, p=0.018) were also increased 
by NND in the overweight children, while the effect on fat per-
centage across all BMI categories disappeared. No differences 
were seen for height, fat mass index, fat free mass index and 
gynoid FM/total FM. 

Conclusions: The NND school meals in this setting seemed 
to induce a less favourable body composition. Further investi-
gations are needed to explain these unexpected findings, as the 
changes in dietary intake during the intervention were regar-
ded as healthy. 

Key words: New Nordic Diet, school intervention, child 
nutrition, obesity, body composition

PO730
COMPLEMENTARY FEEDING PRACTICES AMONG 
INFANTS AGED 9 – 11 MONTHS OLD IN URBAN 
SETTING JAKARTA
S. Septriana1 
1Department of Nutrition Science, Faculty On 
Health Science, Respati University of Yogyakarta, 
Indonesia

Background and objectives: Prevalence of undernutrition 
among children aged 6-11 months in Indonesia were 17.1% 
underweight, 15.6% were wasting, while 31.4% were stunting. 
DKI Jakarta, the most populated province in Indonesia, has 
prevalence of underweight (11.3%), wasting (11.3%) and stun-
ting (26.6%) among under-five children. Underlying cause of 
the malnutrition besides the infectious diseases is inappropria-
te caring practice and sub optimum feeding becomes one of 
ways to overcome long-term consequences of undernutrition. 
The aim of the present study was to assess complementary fee-
ding practice among infants aged 9–11 months old in Central 
Jakarta. 

Methods: In this cross sectional study, 66 children aged 
9-11 months old and their caregivers were recruited. The data 
was collected via interview, in-depth interview, anthropome-
tric and hemoglobin measurement. 

Results: Nutritional status of infants age 9-11 months old 
were categorized in medium public health concern for un-
derweight (18%), low public health concern for stunting (10%) 
and medium public health concern for wasting (6%), however 
this area had severe public health problem for anemia (82%). 
More than 50% infants are still continue receiving breastfee-
ding, 90% of infants have good energy intake, however, 11% at 
risk of calcium inadequacy, 47% at risk of iron inadequacy and 
62% of them also at the risk of zinc inadequacy, 74% have semi 
solid food, 70% infants have appropriate meal and snack fre-
quencies, and 74% infants have enough food diversity in their 
meal. 

Conclusions: Child feeding practice of infants aged 9–11 
months old in this area were not optimal related to low variety 
of food type, which characterized in cereal based meal. 

Key words: feeding practice, infants aged 9-11 months old, 
urban setting

PO731
ANALYSIS OF FEEDING BEHAVIOR OF CHILDREN 
UNDER 2 YEARS OLD IN POVERTY AREAS OF CHI-
NA IN 2009
L. Zhao1, D. Yu1, X. Qian1, A. Liu1, W. Yu1, X. Hu1, G. Ma1 
1Institute of Nutrition And Food Safety, Chinese 
Center For Disease Control And Prevention, Beijing, 
China

Background and objectives: Infants and young children 
require adequate nutrition during rapid growth and develop-
ment. The study objective is to analysis the feeding situation 
of feeding behavior among children under 2 years old in the 
poverty areas of China in 2009.The result will provide scienti-
fic reference for developing strategies to improve child feeding 
and health. 

Methods: Through stratified cluster random sampling, 2972 
children under 2 years old and their parents were selected from 
30 poor counties (cities) of 13 provinces (autonomous regions 
and municipalities) in China. The parents were interviewed by 
using questionnaire survey. 

Results: The breastfeeding rate of the surveyed children 
within 6 months of birth was 47.1%, the mixed feeding rate 
was 44.4%, and the artificial feeding rate was 8.5%. The average 
time to initiation of breastfeeding was 26.9 hours, the rate of 
timely initiation of breastfeeding was only 8.3%, and the rate 
of colostrums feeding was 93.3%. The rate of weaning within 6 
months old was 20.8%. The average time to add supplementary 
food was 4 months old, and the rate of adding supplementary 
food for infants within 5 months old was 50.8%. The propor-
tion of infants and young children under 2 years old fed with 
formula milk powder, cereals, meat, eggs, vegetables, fruits, le-
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gumes and their products stood at 27.7%, 84.8%, 61.5%, 68.1%, 
61.8%, 67.3% and 46.5%, respectively. 

Conclusions: The feeding practice for children under 2 
years old in poor areas of China remained problematic, for 
example, low breastfeeding rate, early weaning, premature 
complementary feeding and poor complementary feeding, etc. 
We should strengthen feeding knowledge of parents of infants 
and young children through health education, improve the 
breastfeeding rate, continue breast-feeding in an appropriate 
manner, and add various types of supplementary food scien-
tifically and timely. 

Key words: poverty; feeding patterns; infants and young 
children; complementary feeding

PO732
THE EFFECTS ON CHILDREN’S GROWTH, HEMOG-
LOBIN CONCENTRATION, AND ANEMIA IN 3 NU-
TRITION INTERVENTIONS IN POOR RURAL, CHI-
NA
D. Yu1, G. Ma1, V. Joop2, B. Wanda3, Z. Fang4, L. Zhao1 
1Institute of Nutrition And Food Safety, Chinese 
Center For Disease Control And Prevention, Beijing, 
China 
2Centre for Nutrition and Health, Institute for Public 
Health and the Environment, Netherlands 
3Prevention and Health Services Research, National 
Institute for Public Health and the Environment, 
Netherlands 
4Guangxi Center for Disease Control and Preven-
tion, Nanning, Guangxi, China

Background and objectives: In developing settings, the in-
cidence of malnutrition rises among these young children and 
deficits acquired at this age are difficult to compensate for in 
later life. This suggests a “critical window” for prevention of 
growth faltering. The present study investigated the effects of 
three nutritional intervention approaches to improve the nu-
tritional status of children less than 2 years in Guangxi, a poor 
rural area in China. These approaches consisted of nutrition 
education (EDUC), nutrients supplementation (SUP) and a 
combination of education and supplementation (COM), and 
were hypothesized to be effective in increasing physical growth, 
hemoglobin concentration, and avoiding anemia as compared 
to a control condition without any intervention. 

Methods: The study is a stratified and cluster random 
program and 4 counties were randomly assigned to a control 
group (n=158) or one of the three intervention conditions: 
EDUC (n=172), SUP (n=149), or COM (n=155). The selected 
children received a medical examination (anthropometry, he-

moglobin test) and their caregivers completed questionnaires. 
The average follow up time is 6 months; dropout rates varied 
between 17% and 37%. 

Results: As compared to the control group, hemoglobin 
concentration was increased and the prevalence of anemia was 
decreased in the SUP and COM group (p<0.05). In addition, 
the COM group showed an increased weight for age Z score 
(WAZ) and weight for height Z score (WHZ) (p<0.05). 

Conclusions: Both SUP alone and the COM approaches 
were effective approaches because of their positive effects on 
hemoglobin and prevention of anemia in a short duration. The 
COM approach had also beneficial effects on growth indica-
tors. 

Key words: growth; children; nutritional Interventions; 
anemia

PO733
MATERNAL ZINC STATUS IS ASSOCIATED WITH 
BREAST MILK ZINC CONCENTRATION AND ZINC 
STATUS OF 4-6 MONTH OLD INFANTS
O. Dumrongwongsiri1, U. Suthutvoravut1, S. Chatvut-
tinun2, P. Phoonlabdacha1, A. Sungkacul3, A. Siripinya-
nond4, U. Thiengmanee4, N. Chongviriyaphan1 
1Department of Pediatrics, Faculty of Medicine, Ra-
mathibodi Hospital, Mahidol University, Bangkok, 
Thailand 
2Nursing Service Department, Faculty of Medicine, 
Ramathibodi Hospital, Mahidol University, Ban-
gkok, Thailand 
3Research Center, Faculty of Medicine, Ramathibodi 
Hospital, Mahidol University, Bangkok, Thailand 
4Department of Chemistry and Center of Excellen-
ce for Innovation in Chemistry, Faculty of Science, 
Mahidol University, Bangkok, Thailand

Background and objectives: Breast milk provides adequate 
nutrients during the first 6 months of life. However, there were 
some reports of zinc (Zn) deficiency in breastfed infants. This 
study was conducted to determine the prevalence of Zn defi-
ciency (ZD) in infants aged 4-6 months and factors associated 
with ZD in those infants. 

Methods: Healthy infants aged 4 - 6 months and their 
mothers were enrolled in this study. Exclusion criteria were 
prematurity, illness, and receiving vitamin and/or mineral 
supplementation. Subjects were divided into 3 groups: breast-
fed, formula-fed, and mixed groups. Data collection included 
demographic data, perinatal data, given diets, and anthropo-
metric measurement (weight and length). Data from mothers 
of breastfed infants included weight, height, and dietary intake 
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using a 24-hour dietary recall. Blood of infants and lactating 
mothers were collected to assess plasma Zn concentration. 
Breast milk was collected to analyze Zn concentration. 

Results: From 176 infants and mothers, the prevalen-
ce of ZD (defined as plasma Zn concentration less than 10.7 
mmol/L) was higher in the breastfed group (14.9%) than that 
in the formula-fed group (5.3%) and the mixed group (2.9%). 
Among breastfed infants, those with ZD had significantly low 
maternal Zn concentration compared to those without ZD. 
There was a higher proportion of maternal ZD in infants with 
ZD than that in those without ZD (67% vs 18%, p=0.027). The-
re was a positive correlation between plasma Zn concentra-
tions in infants and breast milk (R=0.62, p=0.01) and between 
plasma Zn concentrations in lactating mothers and their breast 
milk (R=0.56, p=0.016). 

Conclusions:The results of this study suggests that breast-
fed infants aged 4-6 months may have a risk for ZD with regard 
to maternal Zn status and Zn concentration in breast milk. 

Acknowledgement: Development potential of Thai people 
project. 

Key words: zinc, breastfeeding, infant, zinc concentration 
in breast milk

PO734
NUTRITIONAL STATUS OF CHILDREN AND THEIR 
MOTHERS, AND ITS DETERMINANTS IN URBAN 
CAPITAL AND RURAL HIGHLAND IN PAPUA NEW 
GUINEA
M. Miyoshi1, J. Hawap2, N. Nishi1, N. Yoshiike3 
1National Institute of Health And Nutrition, Japan 
2Department o Health, Papua New Guinea 
3Aomori University of Health and Welfare, Japan

Background and objectives: In Papua New Guinea (PNG), 
under-five mortality rate still remains high (75 per 1,000 live 
birth), and infectious diseases (e.g. malaria, ARI, diarrhea) 
contribute to 38% of deaths among under-five children. The 
situation is especially serious in rural highland, where access 
to health service is extremely limited and food insecurity con-
sistently exists. On the other hand, obesity has also been in-
creasingly significant problem in urban area, leading to double 
burden of malnutrition. Under this circumstance, this study 
was undertaken with the aim to assess nutritional status of 
children and their mothers in the urban capital (Port Moresby 
(POM)) and rural highland (Nuku district, Sandaun Province 
(NUKU)), as well as to investigate the association with the pos-
sible determinants. 

Methods: Fieldwork was carried out in October 2010 in 
POM and in September 2011 in NUKU. In total 211 pairs (89 
in POM and 122 in NUKU) of children aged 6-59 months and 

their mothers were measured for anthropometry following 
the standard method. Data on household characteristic, die-
tary intake, infant feeding practice, child’s disease history 
and mother’s lifestyle habit were obtained by interviews with 
mothers. 

Results: Prevalence of stunting and underweight was hig-
her in NUKU than POM (p<0.05). Whilst food insecurity was 
apparently more serious in NUKU, a great economic disparity 
might have affected the living environment in POM, leading 
to severe undernutition and high morbidity. Distribution of 
mothers’ BMI was quite different between two sites, with hig-
her proportion of overweight and obesity in POM (47.6%) 
and underweight in NUKU (20.8%). Characteristics of infant 
feeding practice were quite different between two study sites, 
which could have possibly affected the nutritional status of 
children. 

Conclusions: Area-specific approach should be enhanced, 
considering differential regional characteristics affecting the 
nutritional status of children and mothers in PNG. 

Key words: PNG, food security, double burden of malnu-
trition

PO735
FACTORS ASSOCIATED WITH BREASTFEEDING 
PRACTICES AMONG MOTHERS IN CENTRAL 
COAST OF VIETNAM
N. Le1, D. Gallegos2, S. Mihrshahi3, H. Tran4 
1Faculty of Public Health, University of Medicine 
and Phamarcy at Ho Chi Minh City, Ho Chi Minh 
City, Vietnam 
2School of Exercise and Nutrition Sciences, Queens-
land University of Technology, Kelvin Grove, 
Queensland, Australia 
3School of Population Health, University of Queens-
land, Brisbane, Queensland, Australia 
4Community Nutrition Department, Nutrition Cen-
ter of Ho Chi Minh City, Ho Chi Minh City, Vietnam

Background and objectives: Promoting breastfeeding is 
a priority public health nutrition issue in Vietnam. Although 
breastfeeding has been well-studied, there is limited informa-
tion on breastfeeding practices and their determinants among 
mothers living in Vietnam, especially at sub-national level. 
Exclusive breastfeeding rates, when mothers feed their infants 
breastmilk only in the first six months, was previously repor-
ted to be 0% in the Central Coast region of Vietnam. This stu-
dy investigated the determinants influencing the practices of 
breastfeeding initiation and of exclusive breastfeeding among 
mothers living in this area. 
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Methods: A cross-sectional survey was conducted in two 
provinces in the Central Coast region of Vietnam (Quang Nam 
and Khanh Hoa). Interviews using a structured questionnai-
re involved 234 mothers having children aged less than 36 
months. The questionnaire explored mothers’ demographic, 
socio-environmental, pregnancy and maternal characteristics 
and breastfeeding practices. Descriptive analyses, logistic re-
gression and survival analyses were applied to determine fac-
tors associated with the breastfeeding practices. 

Results: Forty-five percent of women initiated breastfee-
ding within an hour after birth. Exclusive breastfeeding among 
infants aged six months or less was 2%. Median duration of 
breastfeeding was 18 months. Risks factors of not initiating 
breastfeeding included: having a Caesarean section, and having 
low birthweight infant (<2500 g). Interestingly, having support 
from the family was also negatively associated with breastfee-
ding initiation. Other fluids or food were commonly introdu-
ced to the child before he or she reached six months of age, 
with water being the most frequent fluid introduced (90.5%). 

Conclusions: Our findings confirm the low rates of initia-
tion and exclusive breastfeeding in the Central Coast region of 
Vietnam. Efforts to promote breastfeeding should consider fac-
tors such as increased rate of Caesarean sections in Viet Nam 
related to socio-economic changes, and the supporting roles of 
the mothers’ relatives. 

Key words: breastfeeding, determinants, Vietnam.

PO736
CLINICALLY FEASIBLE APPROACH TO EVALUATE 
THE QUALITY OF DIETARY CARBOHYDRATES IN 
SMALL CHILDREN
H. Röytiö1, J. Jaakkola1, U. Hoppu1, T. Poussa2, K. Laiti-
nen1 
1Functional Foods Forum, University of Turku, Fin-
land 
2STAT-Consulting, Nokia, Finland

Background and objectives: The quality of the carbohy-
drates and especially the amount of sucrose and fibre has been 
shown to reflect a health promoting diet. In this study, a set of 
simple dietary questions was developed and validated to des-
cribe the quality of carbohydrates in diet of small children, fo-
cusing on the total intake of sucrose and fibre. 

Methods: Questionnaire (10 questions) regarding the in-
take of foods that are known to be the key sources of sucrose 
and dietary fibre was formulated and evaluated against seven-
day food records. Finnish children (n=400) aged between 2 to 
6 years completed the study. Key questions best reflecting the 
quality of the carbohydrates, i.e. low sucrose and high fiber in-
take, were identified by correlation and ROC analysis in com-
parison to calculated nutrient intakes from food records. 

Results: Based on ROC analysis, 4 questions were identified 
to best describe the recommended intake of sucrose and fibre 
and able to differentiate children in 3 groups consuming diffe-
rent levels (high, moderate and low) of these nutrient (ROC-
values ranging between: sensitivity 0.55-0.71 and specificity 
0.31-0.48). The questions related to the frequency of consump-
tion of 1) sugar-containing yoghurts and juices, 2) fruit, vege-
tables and berries, and 3) porridge and gruel. Questions related 
to the use of e.g. bread or candies did not differentiate between 
the high and low consumers. 

Conclusion: These simple questions identified could pro-
vide a feasible method to obtain information about small 
children’s dietary quality and could be used as a tool in clinical 
practice without the need of complicated calculations or labo-
rious food records. 

Key words: sucrose, dietary fibre, Intake, questionnaire

PO737
THE SCHOOL FOOD ENVIRONMENT IN ULAANBA-
ATAR, MONGOLIA
N. Chimedtseren1, B. Jamiyan1, L. King2, B. Kelly2, Ts. Ba-
yandorj3 
1National Center of Public Health, Ulaanbaatar, 
Mongolia 
2Prevention Research Collaboration, University of 
Sydney, Australia 
3World Health Organization, Ulaanbaatar, Mongolia

Background and objectives: WHO School Policy Fra-
mework suggests taking measures to create a supportive envi-
ronment in the area around schools, by limiting the availabi-
lity of unhealthy foods and drinks in these vicinities. The aim 
of this study was to identify the foods sold and promoted in 
schools. 

Methods: Thirty public and private schools from six dis-
tricts in Ulaanbaatar were randomly selected for the survey. 
Information on food and drinks sold and promoted within 
schools was collected, including in canteens or shops inside 
schools. Data were collected by trained observers using a pur-
pose-designed tool in May 2012. Food and drinks were classi-
fied as core/healthy or non-core/unhealthy. Descriptive analy-
ses were conducted to determine the types of food and drinks 
sold and promoted within schools. 

Results: Of all individual products that were sold within 
schools, 33% were core food and 67% were non-core. The most 
frequently available product types included non-core snacks 
(34%), followed by core meals and non-core drinks. Together, 
core drinks and snacks compromised only 12% of all products. 
The most frequently available foods and drinks in schools were 
chocolate, candies, ice cream, fruit juice, sweetened coffee, tea 
powders and soft drinks. 
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Conclusions: Children in Ulaanbaatar are exposed to a 
wide range of unhealthy food and drinks in the school envi-
ronment and healthier food and drink choices are very limi-
ted in these settings. The high availability of different varieties 
of unhealthy food and drinks is likely to make these products 
attractive choices for children. There is a need to introduce po-
licies to guide the availability and promotion of foods within 
schools; including limiting the availability of unhealthy foods 
and drinks and promoting healthier food choices. Acknowled-
gement: This work was supported by the Western Pacific Re-
gional Office of the World Health Organization. 

Key words: public health, health promotion, school can-
teens, food environments.

PO738
CHILDREN’S STRESS INFLUENCES THEIR DIET 
AND EATING BEHAVIOUR.
N. Michels1, I. Sioen1, B. Vanaelst1, L. Boone2, C. Braet2, I. 
Huybrechts1, S. de Henauw1 
1Department of Public Health, Ghent University, 
Ghent, Belgium 
2Department of Developmental Personality and So-
cial Psychology, Ghent University, Ghent, Belgium

Background and objectives: Psychological stress has been 
suggested to change dietary pattern towards more unhealthy 
choices and as such to contribute to overweight. Research on 
this topic in children is pivotal as the foundations of dietary 
habits are established starting from childhood and may track 
into adulthood. Therefore, we aim to study the longitudinal 
relation between stress and diet (both consumption frequency 
and psychological driven eating behaviour). 

Methods: In about 300 Belgian children (5-12 y) of the 
ChiBS study, the longitudinal relation between stress and li-
festyle was examined over two years. Stress was examined by 
questionnaires concerning negative life events (Coddington 
life events), problem behaviour (strengths and difficulties ques-
tionnaire) and emotions (happiness, anger, anxiety, sadness). 
Food consumption (sweet food, fatty food, snacks and fruit 
and vegetables) and eating behaviour (emotional, external and 
restrained eating) were measured. Cross-lagged analyses with 
Mplus were used to examine bidirectional relations with a total 
stress score and with separate stress aspects corrected for age, 
sex, parental education and BMI. 

Results: Children with a high overall stress score reported 
more external eating longitudinally. Concerning the separate 
stress aspects, positive longitudinal associations were found 
with sweet food consumption, emotional eating, external ea-
ting and restrained eating. Some relations were sex dependent: 
a stress (problem behaviour) effect on restrained eating and 

sweet food consumption only in boys and a stress (emotions 
and events) effect with more emotional and external eating 
only in girls. Moreover, reversed causation was found only in 
girls: negative emotions could longitudinally be predicted by 
more restrained eating. 

Conclusions: Children’s stress deteriorates their dietary 
behaviour with increased sweet food consumption, external, 
emotional and restrained eating. Moreover, reacting on stress 
with increased restrained eating could create a viscous circle 
since restrained eating also favours stress. 

Key words: stress, diet, emotional eating, external eating, 
restrained eating 

PO739
GLUTEN INTAKE IN 4- TO 19-YEAR-OLD DANISH 
CHILDREN AND ADOLESCENTS BASED ON A NA-
TIONAL SURVEY
C. Hoppe1, E. Trolle1, R. Gøbel2, M. Kristensen3, M. Lind3, 
T. Christensen1, S. Husby4 
1Division of Nutrition, National Food Institute, Tech-
nical University of Denmark, Denmark 
2Center for Basic Metabolic Research, Faculty of 
Health Sciences, University of Copenhagen, Den-
mark 
3Department of Nutrition, Exercise and Sports, Fa-
culty of Health Sciences, University of Copenhagen, 
Denmark 
4Ans Christian Andersen Children’s Hospital, Oden-
se University Hospital, University of Southern 
Denmark, Denmark

Background and objectives: Coeliac disease (CD) affects 
around 1% of the Western population. Variation in gluten in-
take may be an independent risk factor in the CD pathogenesis, 
and information regarding gluten intake in the general popu-
lation is scarce. 

Methods: We determined the intake of gluten from wheat, 
barley, rye as well as oats in a cross-sectional Danish Natio-
nal Survey of Dietary Habits and Physical Activity 2005-2008. 
The study population comprised a representative sample of 537 
4-19-year-old children and adolescents, recruited from the Na-
tional Danish Civil Registry. The protein contents from wheat, 
rye, barley and oats were ascertained in the National Danish 
Food Composition Tables, and multiplied with amounts in 
recipes. The amounts of gluten were calculated as the amount 
of cereal protein x0.80 for wheat and oats, x0.65 for rye, and 
x0.50 for barley. Dietary intake was recorded every day for se-
ven consecutive days in pre-coded food records supplemented 
with open-answer possibilities. 
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Results: Total gluten intake increased with age from 4-14 y 
from 8,783 mg/d to 11.,184mg/d (p<0.001), and then stabilized 
(10.756 mg/d, p=0.99) in the oldest age group (15-19 y). Gluten 
from wheat contributed most to the gluten intake (69%), then 
rye (18%), oats (13%) and barley (0.12%) from 4-14 y. Howe-
ver, intake of gluten from rye decreased throughout childhood 
and adolescence from 2.042 mg/d to 1.645 mg/d (p=0.002), 
and among the oldest adolescents, the intake of gluten from 
oats (16%) exceeded that of rye (14%). Boys had higher intakes 
of all gluten types (p<0.001), except barley (P=0.270). 

Conclusion: This study presents representative population-
based data on gluten intake in Danish children and adolescents. 

Acknowledgements: This study was supported by the Da-
nish Strategic Research Council (project no. 09-06-5149), and 
Danish National Survey of Dietary Habits and Physical Activi-
ty was financed by the Ministry of Food, Agriculture and Fis-
heries. 

Key words: gluten, celiac disease, Diet, children, adoles-
cents

PO740
SCHOOL MEALS BASED ON THE NEW NORDIC 
DIET IMPROVE CARDIOVASCULAR RISK MAR-
KERS IN DANISH 8-11-YEAR-OLD CHILDREN-THE 
OPUS STUDY
C T. Damsgaard1, R P. Laursen1, C. Ritz1, M F. Hjorth1, L. 
Lauritzen1, S. Dalskov1, L B. Sørensen1, R A. Petersen1, M 
R. Andersen2, S. Stender2, C. Mølgaard1, A. Astrup1, K F. 
Michaelsen1 
1Department of Nutrition, Exercise and Sports, Fa-
culty of Science, University of Copenhagen, Frede-
riksberg, Denmark 
2Department of Clinical Biochemistry, Copenhagen 
University Hospital, Gentofte, Denmark

Background and objectives: Good eating practices during 
childhood may help prevent cardiovascular diseases. Increa-
sing numbers of children and adolescents are diagnosed with 
the metabolic syndrome, which is a cluster of risk factors for 
cardiovascular disease and mortality. The New Nordic Diet 
(NND) is rich in health-promoting foods such as fish, whole 
grain, fruits, vegetables and nuts. The Optimal well-being, de-
velopment and health for Danish children through a healthy 
New Nordic Diet (OPUS) study was supported by a grant from 
the Nordea Foundation. The aim of the present study was to in-
vestigate the effect of school meals based on the NND on early 
cardiovascular risk markers in 677 mainly normal-weight Da-
nish 8-11-year-old children. 

Methods: The OPUS School Meal Study was a cluster-ran-
domized controlled cross-over study. Children from 3rd and 

4th grade at 9 Danish schools received school meals based on 
the NND and their usual packed lunch (control) for 3 months 
each. At baseline and at the end of each period (month 3 and 
6), we performed a background interview, measured anthro-
pometry, blood pressure, heart rate, and physical activity and 
took a fasting blood sample, which was analyzed for serum in-
sulin and plasma glucose, cholesterols, and triacylglycerol. The 
statistical analysis was performed by linear mixed models. 

Results: NND reduced heart rate 0.8 (95%CI 0.2;1.5) 
beats/min, insulin 2.9 (1.3;4.5) pmol/L, homeostatic model 
assessment-insulin resistance 0.09 (0.04;0.15), and triacyl-
glycerol 0.02 (0.01;0.04) mmol/L, as compared to control (all 
p<0.05). However, NND evoked a 0.5 (0.3;0.6) cm increase in 
waist circumference (p<0.001). Total and LDL cholesterol were 
reduced in boys only (p<0.01). Adjustment for physical activity 
did not change the overall results. 

Conclusions: School meals based on Nordic foods impro-
ved early cardiovascular risk markers in 8-11-year-old chil-
dren, despite an increase in waist circumference. The impact of 
weight status and gender warrants further investigation. 

Key words: insulin; syndrome X; cardiovascular risk.

PO741
EFFECTS OF DOCOSAHEXAENOIC ACID SUPPLE-
MENTATION DURING PREGNANCY IN MATERNAL 
AND FETAL BRAIN COMPOSITION
A. Gázquez1, I. Hernández-Albaladejo1, M. Ruíz-Pala-
cios1, A. Pagán1, E. Larqué1 

1Department of Physiology, University of Murcia, 
Murcia, Spain

Background and objectives: Epidemiological studies 
have shown the importance of prenatal docosahexaenoic acid 
(DHA) intake to improve visual and cognitive development of 
infants. Besides, low maternal DHA status has been associa-
ted with higher risk of postpartum depressive symptoms in the 
mothers. The aim of this study was to investigate brain plasti-
city to dietary DHA incorporation during pregnancy in both 
fetus and mothers. 

Methods: Two groups of ten pregnant rats were fed during 
gestation with two experimental diets differing in their DHA 
content (2.5% DHA of total fat vs 9% DHA). On day 20 of ges-
tation the animals were sacrificed. We determined fatty acids 
in placenta, maternal plasma as well as in liver, adipose tissue 
and brain of both mother and fetus. Fatty acids were extracted 
according to Folch et al. (1957) and quantified by gas chroma-
tography. 

Results: Pregnant rats fed the 9% DHA diet had signifi-
cantly higher DHA percentage in maternal plasma than tho-
se fed the 2.5% DHA diet (22.75±0.92% DHA vs 10.96±0.40% 
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DHA, p<0.001); similar results were found in maternal liver, 
maternal adipose tissue, placenta and total fetus. Fetal brain 
also reached significantly higher DHA content with the 9% 
DHA diet with respect to those of 2.5% DHA (17.52±0.41% 
DHA vs 12.41±0.88% DHA, p<0.001). Nevertheless, the DHA 
composition in brain of pregnant rats did not show any varia-
tion between both experimental groups (20.08±0.24% DHA vs 
20.06±0.17% DHA, p=0.957). 

Conclusions: The consumption of DHA supplements du-
ring pregnancy enhances DHA incorporation in fetal brain, 
but it is not suitable to improve DHA content in the adult brain 
of the mother that is strongly regulated. 

Key words: docosahexaenoic acid, brain, pregnancy, pos-
tpartum depression. 

Acknowledgements: this work was supported by a Séneca 
Foundation grant, Murcia, Spain.

PO742
INFLUENCE OF MODERATE-VIGOROUS PHYSICAL 
ACTIVITY AND EXTRA VIRGIN OLIVE OIL IN CHIL-
DREN CATALASE ACTIVITY
M J. Oliveras López1, J. Muros Molina2, F. Martín1,3, H. 
López García de la Serrana2 

1Department of Molecular Biology and Biochemi-
cal Engineering, University of Pablo de Olavide of 
Seville, Seville, Spain 
2Department of Nutrition and Food Science, Faculty 
of Pharmacy, University of Granada, Campus Uni-
versitario de Cartuja, 18071, Granada, Spain 
3CIBER de Diabetes y Enfermedades Metabólicas 
Asociadas, Bonanova 69, 08017 Barcelona, Spain

Background and objectives: Physical activity and Medite-
rranean diet have been widely accepted as the best strategies to 
prevent children obesity and chronic diseases. The aim was to 
study the effects of physical activity and extra virgin olive oil 
(EVOO) intake in children catalase activity. 

Methods: Forty four healthy children, aged 11-12 years, 
were randomly divided into three groups: (i) Control group 
(CTL) continued with their dietary and physical activity habits 
(n=15); (ii) Physical activity group (PA) continued with their 
dietary habits and practiced moderate-vigorous physical acti-
vity 2 days/week (n=15); (iii) Olive oil group (OO) continued 
with their dietary habits and physical activity habits but con-
sumed a selected EVOO during the last 4 weeks (n=14). The 
whole study lasted 6 months. Phenolic EVOO composition was 
analyzed by HPLC-DAD-MS. Activity of erythrocyte catalase 
(CAT) was measured at baseline and at the end of the interven-
tion period. All data were analyzed by the SPSS 20.0 statistical 

package (SPSS, Inc.) by one-way ANOVA followed by Bonfe-
rroni post-hoc test. 

Results: CAT activity significantly increased in OO group 
versus CTL (p<0.01) and PA (p<0.05) groups after the inter-
vention. CAT activity was significantly higher (p<0.05) in PA 
group after the intervention, when compared with CTL and 
OO groups at the beginning. After the interventions, CAT acti-
vity resulted to be significantly higher in OO group than in PA 
and OO groups at the beginning (p<0.01). Studies have pro-
posed that intense physical exercise increases oxidative stress, 
usually related to reduced levels of catalase. However, polyphe-
nols from EVOO could counteract this effect. 

Conclusions: Our results show that a long term moderate-
vigorous physical activity and the consumption of EVOO with 
suitable composition of polyphenols promote antioxidant cata-
lase activity in healthy children. 

Key words: extra virgin olive oil; physical activity; catalase 
enzyme; children; healthy

PO743
SNACKING HABITS AMONG MENOPAUSAL WO-
MEN
J. Setorglo1, M. Steiner-Asiedu2, L. Danladi2 
1University of Cape Coast, Ghana 
2University of Ghana, Legon, Ghana

Background and objectives: Healthy snacking may help 
menopausal women meet nutrient requirements and mana-
ge their body weight. This cross-sectional study was to assess 
the snacking habits and perceptions of menopausal women of 
snacking on their body weight. 

Methods: This study was conducted in 3 different Christian 
denominations, in Accra, among 200 menopausal women aged 
between 45 and 70 who volunteered to participate. Anthropo-
metric measurements were performed by standard procedure 
and converted to body mass index (BMI), waist to hip ratio 
(WHR) and Low or High waist circumference indices (LWC 
or HWC). Snacking habits and perceptions were determined 
using structured questionnaire and compared with the anthro-
pometric indices. Logistic regression was used to predict snac-
king on the occurrence of obesity. 

Results: About 80.7% perceived all snacks are harmful to 
health (p=0.02) and type of fat consumed affects waist cir-
cumference (WC). Obesity risk increased as the frequency of 
snacking exceeded three times in a day (p=0.04). Most of the 
women snacked 3-4 times daily and fruit snacking does in-
fluence BMI (p=0.05) and WC (p= 0.02). Those who consu-
med snack after supper were more obese (p=0.04). There was 
a decreased risk in WC among women who consumed fruit as 
snack (OR:0.14; CI:0.01-2.41). The risk of obesity was reduced 
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among those who consumed mixed vegetables daily (OR:1.39; 
CI:023-8.54). Conclusion Snacks are perceived to be bad for 
health outcomes. Type of snack and the frequency of consump-
tion does predicts obesity and high waist circumference. Fruit 
based snacks does reduce the chance of obesity development. 

Key words: menopausal women, snacking, Low waist cir-
cumference, high waist circumference
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THE EFFECT OF NORDIC SCHOOL MEALS ON 
ILLNESS, ASTHMA, ALLERGIES, AND SCHOOL 
ATTENDANCE IN DANISH CHILDREN-THE OPUS 
STUDY
R P. Laursen1, L. Lauritzen1, C. Ritz1, C B. Dyssegaard2, L 
B. Sørensen1, R A. Petersen1, S. Dalskov1, A. Astrup1, K F. 
Michaelsen1, C T. Damsgaard1 
1Department of Nutrition, Exercise And Sports, 
Faculty of Science, University of Copenhagen 
2Centre for Strategic Research in Education and 
Competence, Aarhus University, Denmark

 Background and objectives: A nutritionally adequate diet 
in childhood is important for health and resistance of aller-
gies and infections. This study investigates the effects of school 
meals based on The New Nordic Diet (NND) on asthma, aller-
gies, illness symptoms, and school attendance in 797 Danish 
school children aged 8-11 years. The OPUS (Optimal well-
being, development and health for Danish children through a 
healthy New Nordic Diet) study was supported by a grant from 
the Nordea Foundation. 

Methods: OPUS School Meal Study was a cluster-rando-
mized cross-over trial. Children from 3rd and 4th grade at 9 
Danish schools received school meals or control (usual packed 
lunch) for two 3-month periods. Absence from school, occu-
rrence and duration of illness, asthma, and allergies within a 
14-day period was recorded by parental questionnaires at base-
line, and after each dietary period. n-3 long-chain PUFA (LC-
PUFA) status was measured in whole-blood. 

Results: Less than 5% of the children experienced asthma/
allergy symptoms during the study. No difference was seen in 
occurrence of asthma/allergy symptoms, but NND slightly re-
duced duration of asthma symptoms (p<0.001), use of asthma 
medicine (p=0.04), and slightly increased duration of eczema 
symptoms (p<0.001) and use of hay fever medicine (p=0.001). 
n-3 LCPUFA status was negatively associated with duration of 
eczema and asthma symptoms. A slightly increased duration, 
but no difference in occurrence, of cold-like symptoms was 
found among children eating NND in common dining areas; 
but not among those eating in the classroom. No difference was 
seen in school attendance or other illness symptoms. 

Conclusions: NND-based school meals reduced asthma 
symptoms, likely through increased intake of fish, which also 
seemed to improve eczema. Small increases in eczema with 
NND may be due to increased variety of nuts, fruits and vege-
tables. The physical eating conditions seem to influence cold-
like symptoms. 

Key words: School meals, allergies, illness
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QUANTITIES AND TYPES OF FOODS REPORTED 
FOR COMPLEMENTARY FEEDING IN A PERI-UR-
BAN AREA OF SOUTH AFRICA.
M. Rothman1, R. Moreotsenye1, C. Berti1, H S. Kruger1, C 
M. Smuts1, J C. Jerling1, N M. Covic1 
1Centre of Excellence for Nutrition, North-West Uni-
versity, Potchefstroom, North-West, South Africa

Background and objectives: Complementary foods are es-
sential for optimal growth, health and cognitive development. 
Much information is required on changing feeding practices/
patterns over time. This study preceded a randomized-contro-
lled-efficacy trial and aimed to assess the types and amounts 
of complementary foods given to infants aged 6-12 months in 
a peri-urban community in the North-West Province (South 
Africa). 

Methods: An observational cross-sectional survey was done 
involving 102 mothers/caregivers. Information on food items 
given to infants was obtained using a structured questionnai-
re. Volumes of maize-rice were used as reference amounts to 
estimate the serving sizes of foods provided by converting the 
equivalent volumes to weights. The contribution of the esti-
mated average serving sizes to the Dietary Reference Intakes 
(DRIs) of selected micronutrients was determined. 

Results: Eighty-three percent of mothers/caregivers repor-
ted being unemployed. The top four food items recorded were 
commercial pureed food (62.9%), carrots (52.9%), pumpkin 
(49%) and commercial infant cereal (42.2%). The average esti-
mated serving sizes on the top four foods reported varied from 
66.7±45.82 g for commercial pureed food to 43.2±33.95 g for 
pumpkin. Regarding iron intake, the carrot estimated avera-
ge serving size contributed 3.25% and 3.26% of DRIs for age 
groups 6-8 months and 9-12 months, respectively, while pum-
pkin contributed 1.15% and 1.43%, respectively. For vitamin 
A, the estimated average serving size of carrots contributed 
327.97% and 340.82% of DRIs for age groups 6-8 months and 
9-12 months, respectively, while pumpkin contributed 18% 
and 22% of DRIs, respectively. 

Conclusions: Commercial food items were frequently re-
ported despite the high unemployment rate. The use of infant 
foods from animal sources are lacking in this community. The 
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feeding practices for infants aged 6-12 months were different 
from results of other South African studies. Regular monito-
ring is necessary to inform nutrition education/programme 
activities at community level. 

Key words: complementary feeding, micronutrients, com-
munity nutrition
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RELATIONSHIP BETWEEN MATERNAL NUTRITIO-
NAL STATUS AND PERCEIVED INSUFFICIENT MILK 
IN KLATEN DISTRICT, CENTRAL JAVA, INDONESIA
Y. Esther1, S. Fikawati2, A. Syafiq2 

1Ministry of Health Republic of Indonesia, Indonesia 
2Department of Nutrition, Faculty of Public Health, 
University of Indonesia, Indonesia

 Background and objectives: Perceived Insufficient Milk 
(PIM) is recognized as one of main causes of exclusive breast-
feeding (EBF) failure in the world. PIM is a condition where 
mother feels her breast milk is insufficient to fulfill infant’s 
needs. One possible cause of PIM is inability of pregnant wo-
men to achieve recommended weight gain thus increases risk 
of low fat reserves to produce milk. Low production of breast 
milk will negatively affect mothers’ confidence to breastfeed. 
This study aimed at understanding relationship between ma-
ternal nutritional status and PIM. Study was conducted in Kla-
ten District, Indonesia from May to June 2012. 

Methods: Data were obtained from 14 sub-district level 
Community Health Centers. Enumerators were breastfeeding 
counselor who conducted interview and observed 133 mothers 
having infant less than 6 months old and had stopped EBF. 

Results: Mothers whose weight gain during pregnancy did 
not achieve recommendation have the risk of PIM twice as 
higher as those who achieved the recommendation (OR=2.3). 
Risk of PIM also higher among working mothers (OR=3.0), 
mothers who did not conduct early initiation of breastfeeding 
(OR=3.6) and mothers who did not get support from their 
mother-in-laws (OR=17.3). Multivariate analysis shows that 
pregnancy weight gain is the most dominant factor related to 
PIM after controlled by other related variables. 

Conclusions: The study contributes answer to important 
yet unresolved question about the relationship between PIM 
and maternal nutritional status and provides input for policy 
makers to pay more attention to the nutritional status of preg-
nancy and breastfeeding mothers. It is recognized that breast-
feeding promotion to mother in law is very important and 
needs to be initiated. 

Key words: maternal nutritional status, EBF, PIM
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NUTRIENT INTAKES AND PREGNANCY OUTCO-
MES AMONG VEGETARIAN MOTHER IN JAKARTA, 
INDONESIA
S. Fikawati1, D. Wahyuni1, A. Syafiq1 
1Department of Nutrition, Faculty of Public Health, 
University of Indonesia, Depok, Indonesia

Background and objectives: Vegetarian diet undoubtedly 
has many advantages; however, when body metabolism is high 
such as in pregnancy and lactation, vegetarian diet increases 
the risk of nutritional deficiency. Studies provide special at-
tention to the intakes of carbohydrates, protein, vitamin B12, 
Fe, Zn and folate which are important during pregnancy and 
lactation but not consumed adequately by vegetarian mothers. 
Significant relationship between maternal nutrient intake and 
pregnancy weight gain as well as relationships between preg-
nancy weight gain and birth weight have consistently been 
proven. However, the relationship between maternal nutrient 
intake and birth weight babies is not clear because of limited 
data. This study aimed to examine nutrient intake of vegetarian 
pregnant mothers in Indonesia in the relation to the outcome 
of pregnancy. 

Methods: The study was conducted in Jakarta among vege-
tarian mothers who have children aged 1 month to 5 years. To-
tal sample was 85 people selected conveniently from Indonesia 
Vegetarian Society database. 

Results: The results showed that macronutrients intake 
among vegetarian mothers were higher than RDA, but the in-
takes of micronutrients were lower than the RDA. Intake of 
these nutrients (except vitamin B12 intake) was associated sig-
nificantly with pregnancy weight gain. In contrast, only intake 
of vitamin B12 significantly associated with infant birth weight. 

Conclusions: This finding suggests that vitamin B12 was 
utilized mainly for fetal development rather than maternal 
tissue development. Furthermore, based on low intake of vi-
tamin B12 among vegetarian mothers as found in this study 
and considering negative impact of vitamin B12 deficiency on 
fetus, vegetarian mothers are expected to consume vitamin B12 
supplement during pregnancy. 

Key words: vegetarian, pregnancy mother, nutrient intake
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PO748
BLOOD FOLATE, VITAMIN B6, VITAMIN B12, AND 
CREATININE AMONG THAI ELDERLY
S. Kaewnimee1, S. Kajanachumpol2, P. Tantibhedhyan-
gkul1 
1Department of Pediatrics, Ramathibodi Hospital, 
Thailand 
2Research Centre, Ramathibodi Hospital, Thailand

Background and objectives: It has been well established 
that plasma homocysteine (Hcy) rises and cognitive function 
declines with age. The hyperhomocysteinemia in the elderly 
has many causes, in particular, inadequate nutrition of folate, 
vitamin B6, vitamin B12, and age-related renal insufficiency. 
The aim of the present study was to determine in Thai elderly 
(1) Blood folate, vitamin B6, vitamin B12, and creatinine (2) 
Correlations among the B-vitamins, creatinine, plasma homo-
cysteine, and cognitive function (from a separate study of the 
same population) 

Methods: 94 Thai elderly, 25 males, 69 females, 60-80 years 
old, lived in 5 homes for the elderly. Major exclusion criteria 
included dementia and depression. Blood were determined for 
folate, vitamin B6, vitamin B12, and creatinine with standard 
methods. 

Results: Abnormal values were found in the elderly as fo-
llow: plasma B6< 20 nM 9.57%, serum B12< 203 pg/mL 4.25%, 
serum folate < 3.09 ng/mL 0%, RBC folate< 140 ng/mL 0%, 
serum creatinine >1.5 mg/dL 5.35%, and plasma Hcy >15 µM 
34%. Elderly with Hcy >15 µM compared with elderly with 
Hcy < 15 µM had significantly lower values of B6 (p<.008), 
B12 (p<.001), serum folate (p<0.001), RBC folate (p<.001) and 
plasma methylmalonic acid (p<0.001). Female elderly with 
creatinine >1 mg/dL compared with creatinine < 1 mg/dL had 
significantly higher Hcy (p< .01), while male elderly with crea-
tinine >1.5 mg/dL compared with creatinine < 1.5 mg/dL also 
had significantly higher Hcy (p=.03). 

Conclusions: The present study showed that one third of 
Thai elderly had hyperhomocysteinemia which correlated with 
inadequate nutrition of folate, vitamin B6, vitamin B12, and 
impaired renal function. A separate study of the same group 
of elderly did not show correlation between plasma Hcy and 
cognitive function. 

Key words: homocysteine, folate, vitamin B6, vitamin B12, 
elderly

PO749
NUTRITIONAL STATUS AND ANTHROPOLOGICAL 
MEASUREMENTS IN ELDERLY PEOPLE OVER 100 
YEARS OF AGE.THE CUBAN ‘CENTENARIO’ STUDY
C. Prado1, E. Camps2, A. Diaz de Canel2 
1Departament of Biology, Fac.Sciences, Universidad 
Autonoma de Madrid, Madrid, Spain 
2Departamento de Fisiología, Facultad Victoria de 
Giron, Universidad de Ciencias Médicas de La Haba-
na , La Habana, Cuba

Background and objetives: In Cuba the index of population 
aging is the 17.5%. Individuals 100 years old has also experien-
ced a significant increase ,but there is no bio-functional and 
nutritional assessments in this regard. To improve this situa-
tion ,the Cuban Government in their National State plans has 
promoted a nationwide study on the entire Cuban population 
with 100 years of age. The basic objective is to ascertain and 
assessing the quality of life of the elderly and implement com-
prehensive improvements with multidisciplinary teams. The 
present study deals with the knowledge and difficulty of the 
assessment of the nutritional status in centenarians. 

Methods: The population studied is composed by 1488 in-
dividuals that in 2008 had 100 or more. The 60.3% of cente-
nary were women. More 95% live in their homes or with their 
families. Somatic anthropometric assessment (IBP) and blood 
analysis was made. Also the mini nutritional assessment was 
study . 

Results: When applying the formulas and common 
breakpoints in the older population has been revealed that it as 
not indicatives in these very old ages of vital cycle with different 
somatic and physiological situation. Two-thirds of population 
is categorized as malnourished, instead being a survivor popu-
lation group. The values of functionality reinforce this situation 
which should be reviewed in future studies. 

Conclusions: The authors propose the use of percentiles 
emanating from the characteristic somatic and physiological 
of this specific age, as well as determining which are the real 
energy needs and establish reference values for the variable he-
mato1quimicas in the evaluation of the nutritional status. 

Key words: elderly, nutritional status,cuban population



620 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

PO750
NON-INSTITUTIONALIZED NONAGENARIANS 
HEALTH-RELATED QUALITY OF LIFE AND NU-
TRITIONAL STATUS: IS THERE A LINK BETWEEN 
THEM?
S. Jiménez-Redondo1, B. Beltrán de Miguel1, J. Gavidia 
Banegas2, L. Guzmán Mercedes2, J. Gómez-Pavón2,3, C. 
Cuadrado Vives1 
1Department of Nutrition, Pharmacy Faculty, Com-
plutense University, Madrid, Spain 
2Geriatric Department, Hospital Central de la Cruz 
Roja, Madrid, Spain 
3Older People Health Observatory directo, Villanue-
va de la Cañada, Spain

Background and objectives: Nonagenarian population, 
clearly increasing, shows different characteristics from the rest 
of elderly people. Health-related quality of life (HRQoL) is a 
way to study population health in physical, psychological and 
social dimensions. The aim of this study is to examine the rela-
tionship between nutritional status and HRQoL in free-living 
nonagenarians. The differences with younger elders (80-90 
years) are also studied. 

Methods: Within The Villanueva Older Health Study, 20 
people (92.50±3.50 years; 80% women) make the nonagenarian 
subsample (whole sample: 83 non-institutionalised inhabitants 
>80 years, 53 women). HRQoL was assessed by EuroQoL-5D 
(EQ-5D) questionnaire, nutritional risk by Mininutritional As-
sessment (MNA) questionnaire and dietary intake by a 24-h 
dietary recall.Statistical significance was evaluated at 95% con-
fidence level (p<0.05). 

Results: No significant gender differences were seen in nu-
tritional status (MNA) or HRQoL (EQ-5D) for nonagenarians. 
Problems in mobility dimension were more frequently reported 
(80%) and showed differences with the younger elderly (52.4%; 
p<0.05). Nonagenarians reported less anxiety/depression pro-
blems than the younger elders. According to MNA, 40% no-
nagenarians were at risk of malnutrition. Dietary assessment 
showed zinc, magnesium, potassium, folic acid, vitamin D 
and vitamin E deficiencies. In nonagenarians, EQ-5Dindex 
was associated with MNA (p=0.012). Self-care dimension was 
associated with calcium (p=0.043), niacin (p=0.022), retinol 
(p=0.005) and cholesterol (p=0.003) intake. Usual activities di-
mension was associated with niacin (p=0.002) and cholesterol 
(p=0.042). Pain/discomfort EQ-5D dimension was associated 
with protein (p=0.009), energy (p=0.05), selenium (p=0.032) 
and niacin (p=0.012) intake. Anxiety/depression was associa-
ted with protein (p=0.004) and selenium (p=0.017) intake. 

Conclusions: Risk of malnutrition is a factor associated to 
HRQoL in nonagenarians. Results suggest that when energy 
and some nutrients intake increase, a better HRQoL is promo-
ted although it does not seem to have a strong direct weight 
over it. 

Key words: free-living nonagenarians, Health-related qua-
lity of life (HRQoL), EuroQol-5D (EQ-5D), Mininutritional 
Assessment (MNA), dietary intake. 

Acknowledgements: funded by Villanueva de la Cañada 
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PO751
PREGNANCY WEIGHT GAIN AND THE DETER-
MINANTS OF POSTPARTUM WEIGHT CHANGE 
AMONG GHANAIAN WOMEN
J. Ankrah1, A. Lartey1, S. Adu-Afarwuah1, E. Colecraft1, 
M. Arimond2, K. Dewey2 

1Department of Nutrition and Food Science, Univer-
sity of Ghana, Legon, Ghana

2Department of Nutrition, Program in Community 
and International Nutrition, Univeristy of California, 
Davis, USA 

Background and objectives: The inability to return to pre-
pregnancy weight after delivery contributes to obesity in wo-
men. This study sought to determine pregnancy weight gain 
and the predictors of postpartum weight change among Gha-
naian women. 

Methods: It involved 125 women aged 19-39 years who 
participated in the International Lipid-based Nutrient Supple-
ments Project in the Manya and Yilo Krobo districts of Ghana. 
Weight was measured at recruitment (≤20 gestational weeks) 
and 36 gestational weeks. In addition to baseline weight and 
weight gain during pregnancy, data were also collected on other 
factors hypothesized or previously shown to be associated with 
weight retention, including age, parity, a proxy for socio-eco-
nomic status, birth weight, energy intake, recall of activity and 
sleep, and breastfeeding practices. Multiple regression analysis 
was used to estimate factors significantly associated with ma-
ternal weight change from 1 to 6 months postpartum. 

Results: In all, 116 women completed the study. Mean 
weight gain from enrolment to 36 gestational weeks was 
6.7±3.4 kg (median 6.9 kg). Between 1 and 6 months, postpar-
tum mean weight gain was 1.0±3.6 kg (median 0.7 kg). Weight 
gain was higher among women who were overweight at ba-
seline, were unmarried, or had higher socio-economic status 
(p<0.05). There was a tendency for obese women to gain more 
(p=0.08) and for exclusively or predominantly breastfeeding 
women to gain less (p=0.07). 

Conclusions: Postpartum weight retention and weight gain 
merit public health attention in Ghana, with special focus on 
women who enter pregnancy overweight or obese. 
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PO752
FOOD FOR PRESCHOOLERS
S. Helland1, E. Bere1, N. Øverby1 

1Departement of Public health, Sport and Nutrition, 
University of Agder, Kristiansand, Norway

 Background and objectives: In Norway 11-16% of pres-
chool children are overweight or obese. Diet in childhood is 
important for current and later weight development and health. 
To prevent obesity, literature reviews suggest that interventions 
should start early in life. The study Food for preschoolers aim to 
develop and implement an intervention directed towards pres-
chool children, parents and kindergarten personnel, with the 
aim to improve children’s food intake, prevent food neophobia 
and increase food joy and prevent development of obesity. The 
aim of this presentation is to describe the planned intervention. 

Methods: Food for preschoolers includes a baseline study 
assessing selected dietary behaviors of preschool children, pre-
valence food neophobia and what is served in kindergartens. In 
total ten randomly selected kindergartens will be recruited for 
the intervention study, five in the intervention arm and five in 
the control group. Both parents and kindergarten personnel fill 
in questionnaires at baseline and after the intervention.

Results: The intervention is multi strategic. Children will 
be offered healthy Nordic food, experience food enjoyment, 
participate in food preparation and will be repeatedly exposed 
to specific food to promote acceptance. There will be a focus 
on children’s empowerment in relation to appropriate portion 
sizes. Parents will be given information about responsive fee-
ding, how to prevent food neophobia, the development of taste 
and importance of food enjoyment. The kindergarten person-
nel will make guidelines of how meals should be a central part 
of pedagogical work. They will also be educated in the Sape-
re method on how to introduce children to varied diets and 
healthy eating in a hands-on way and make food a fun expe-
rience. 

Conclusions: An intervention on obesity prevention in 
young age is developed with a focus on health through taste 
and food enjoyment. The intervention will be implemented in 
kindergartens autumn 2014 

Key words: preschoolers, diet, neophobia

PO753
THE CONTRIBUTION OF NUTRITIONAL SUPPLE-
MENTS TO MICRONUTRIENT INTAKES IN IRISH 
PRE-SCHOOL CHILDREN AGED 1-4 YEARS.
F. Browne1, J. Walton1, A. Flynn1 
1School of Food and Nutritional Sciences, University 
College Cork, Cork, Republic of Ireland 

Background and objectives: There are currently no data 
available on nutritional supplement use in Irish pre-school 
children. The objective of the study was to investigate the in-
takes of micronutrients from all sources and contribution of 
nutritional supplements to micronutrient intakes in Irish pre-
school children aged 1-4 years. 

Methods: Analysis was based on the National Pre-School 
Nutrition Survey (NPNS) (2010-2011), which was carried out 
to establish a database of habitual food and drink consumption 
in a representative sample of 1-4 year old Irish pre-school chil-
dren (n=500). A 4 day weighed food record was used to collect 
food intake data and analysis was carried out using WISP© 
(Tinuviel Software, Anglesey, UK), which is based on McCan-
ce and Widdowson’s The Composition of Foods, Sixth Edition 
and the Irish Food Composition Database. The database was 
updated to include all nutritional supplements recorded by 
participants in the food diary. A supplement user was defined 
as respondent who consumed a nutrient containing supple-
ment over the 4-day recording period. 

Results: One fifth (20.2%) of those surveyed reported use of 
a nutritional supplement and of the 60 nutritional supplements 
consumed by pre-school children, 40% were multi-vitamins 
and mineral preparations, 28% were multivitamins, 12% were 
fish/cod liver oils, 12% were single vitamins, 5% were single 
minerals and 3% were multi-minerals. Nutritional supplements 
made a significant contribution to the intake of a range of mi-
cronutrients especially iron (18%), zinc (15%), retinol (46%), 
vitamin D (58%), biotin (33%), pantothenate (33%), vitamin 
B6 (32%), vitamins A and C (31%). 

Conclusions: Nutritional supplements are consumed by 
one fifth of Irish pre-school children and made an important 
contribution to micronutrient intakes. 

Key words: pre-school children, supplement use, dietary 
intake data The project was funded by the Irish Government 
under the Food for Health Research Initiative 2007-2012
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PO754
FREQUENCY AND DETERMINANTS OF BREAST-
FEEDING IN A NATIONWIDE SAMPLE IN GER-
MANY
L. Libuda1, C. Mesch1, M. Stimming1, M. Kersting1 
1Research Institute of Child Nutrition Dortmund, 
University of Bonn, Germany

 Background and objectives: Breastfeeding is recognized as 
best nutrition in the first months of life. In Germany exclusive 
breastfeeding is recommended for at least 4 months. Major aim 
was to describe breastfeeding rates and determinants in a na-
tionwide survey of mothers in Germany. 

Methods: The survey was nested in the randomized con-
trolled trial PINGU on fatty acid status optimization in infan-
cy. Data derived from an existing panel for consumer surveys 
(Kantar Health GmbH). Thereof, mothers with children up 
to 36 months of age were selected for an online interview on 
mother’s and children’s dietary behaviour (field period: De-
cember 2010). Data of 985 mothers were weighted to ensure 
representativeness for mothers in Germany. 

Results: In Germany, 78.3% of mothers initiated breastfee-
ding, 55.6% of all children were still exclusively breastfed at the 
age of 4 months. Both, the rates of breastfeeding initiation and 
exclusive breastfeeding at 4 months were significantly higher 
in high social classes compared with low social classes (ini-
tiation: 85.7% vs. 66.0%, p=0.0001; 4 month: 69.0% vs 35.7%, 
p=0.0001). Breastfeeding was initiated more frequently in first 
children than in later children (82.8% vs 74.2%, p=0.001), but 
exclusive breastfeeding at 4 months did not differ. In contrast, 
there were no differences in breastfeeding initiation according 
to mother’s age, but a lower percentage of exclusive breast-
feeding in younger compared with older mothers (50.7% vs 
61.4%, p=0.001). 

Conclusions: Rates of breastfeeding initiation is relati-
vely high in Germany. However, only half of the mothers still 
exclusively breastfeed their children at the age of 4 months. 
Although rates of exclusive breastfeeding seem to have slightly 
improved since the last nationwide survey in 2005, mothers in 
lower social classes and also younger mothers still need sup-
port in breastfeeding. 

Key words: breastfeeding, initiation, duration, determi-
nants. Funded by the German Federal Ministry of Education 
and Research
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UNDERWEIGHT, OBESITY AND DISABILITY IN EL-
DERLY COMMUNITY DWELLERS IN FRANCE: THE 
FRENCH NATIONAL DISABILITY AND HEALTH 
SURVEY, 2008
M. Vernay1, K. Castetbon1 
1Nutritional Surveillance And Epidemiology Unit 
(USEN), Institut de Veille Sanitaire And Université 
Paris 13, France

 Background and objectives: Underweight and obesity 
may constitute an important risk factor of disability in elderly. 
In France, epidemiological data on body mass index (BMI) 
among elderly are scarce at the national level. Objectives of this 
study were to describe the prevalence of underweight and obe-
sity in free-living elderly in France and to investigate the asso-
ciation between disability and BMI categories, using data from 
the French Health and Disability Survey, a national interview 
survey, carried out in 2008. 

Methods: Based on BMI (weight/height2, self-reported 
data), the prevalence of underweight (BMI<21) and obesity 
(BMI≥30) were estimated in people aged 75 years or more. The 
association between disability (at least one restriction in activi-
ty of daily living, basic ADL or instrumental, IADL) and BMI 
categories, was analyzed separately by sex, using a multivariate 
logistic regression and taking into account the sampling design 
and the calibration process. 

Results: Of the 4,296 participants included in the analyses 
(63.4% women), 14.9% [13.3-16.7] were underweight, inclu-
ding 5.5% [4.5-6.7] with severe underweight (BMI<19), the 
risk being higher in women than in men (p<10-3). In addition, 
14.6% [13.1-16.2] of elderly were obese, including 2.8% with 
severe obesity (BMI≥35), without gender difference. After ad-
justment for socioeconomic characteristics, a J-shape associa-
tion was found between disability and BMI categories in men 
(ORa=2.7; p=0.007 for underweight and ORa=1.9; p=0.005 for 
obesity compared to the normal category). In women, the risk 
of disability increased with BMI categories (ORa=1.7; p=<10-3 
for overweight and ORa=2.9, p<10-3 for obesity). 

Conclusions: Underweight and obesity are frequent among 
free-living elderly and associated with disability. Since popula-
tions of industrialized countries are rapidly ageing, these fin-
dings highlight the importance of maintaining a healthy nu-
tritional status, at all ages for long-term survival and quality 
of life. 

Key words: underweight, obesity, disability, free-living el-
derly, national
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PO756
DIET AND NUTRITIONAL STATUS OF BREASTFEE-
DING WOMEN IN POLAND
H. Mojska1, E. Jasinska-Melon1, I. Gielecinska1 
1Department of Food and Food Supplements, Na-
tional Food and Nutrition Institute, Warsaw, Poland

Background and objectives: Human milk is the first choice 
for newborns and infants. The World Health Organization re-
commends that infants should be exclusively breastfed for the 
first six months of life and than for up to two years of age or 
beyond, while infants receive nutritionally adequate and safe 
complementary foods. Although the effect of the breastfeeding 
mother diet on human milk composition has not been still well 
documented, a rational lacting women daily diet should provi-
de right energy supply and contain all the necessary nutrients. 
The aim of our study was to estimate the composition of breast-
feeding women diet and to compare the nutrients intake to the 
recommended food requirement. 

Methods: The study involved 31 exclusively breastfeeding 
women from Warsaw, Poland in first six months of lactation. 
Energy and nutrients intake was estimated using 3-d dietary 
recall. To evaluate the quantity of nutrients in mother’s diet 
the DIETA FAO 5.0 program was used which includes data for 
1067 typical Polish dishes and foodstuffs. 

Results: Mean energy content in breastfeeding women 
diet amounted 1942 kcal/person/day (range from 765 to 2871 
kcal/person/day). Protein, fat, carbohydrates supplied accor-
dingly 16.4% E, 33.2% E and 50.3% E. The average content of 
DHA+EPA reached 300 mg/person/day and covered the mini-
mum DHA+EPA requirements during lactation. Compare to 
recommendations breastfeeding women diet characterized too 
high intake of fat, saturated fatty acids, sodium, phosphorus, 
iron, vitamin A and vitamin B2. Too low intake of calcium, po-
tassium, foliate and vitamins E, B6 and C was observed. 

Conclusions: Paediatricians and dieticians should give 
more attention to breastfeeding mothers diet to improve co-
vering of recommended food requirements. The survey shows 
the necessity of a systematic education, which would be adap-
ted to women`s individual needs during lactation. 

Key words: breastfeeding women, diet, nutrients

PO757
ESTIMATION OF INTAKES AND FOOD SOURCES 
OF SALT IN IRISH PRE-SCHOOL CHILDREN AGED 
1-4 YEARS.
M. Giltinan1, M. Moloney1, S. O’Flynn1, J. Walton1, A. 
Flynn1 
1School of Food and Nutritional Sciences, University 
College Cork, Cork, Republic of Ireland

Background and objectives: High salt intakes in different 
population groups in Ireland have been previously reported. 
The objectives were to estimate mean daily salt intake and food 
sources in Irish pre-school children. 

Methods: Analysis was based on the National Pre-School 
Nutrition Survey (2010/2011) which was carried out to esta-
blish a database of habitual food and drink consumption in 
a representative sample of Irish pre-school children (n=500) 
aged 1-4 years. A 4-day weighed food record was used to co-
llect food intake data and analysis was carried out using WISP© 
(Tinuviel Software, Anglesey, UK) which is based on McCance 
and Widdowson’s The Compostion of Foods 6th edition and 
the Irish food composition database. The most up-to-date 
compositional data for sodium in foods available at the time 
of analysis were used. Under-reporters were excluded from the 
analysis. 

Results: Salt intakes from food only (excluding discretio-
nary salt) increased with age and mean daily intakes in 1, 2, 3 
and 4 year olds were 2.4 g, 3.2 g, 3.4 g and 3.8 g respectively. 
Meat was the main contributor to salt intake accounting for 
23-25% of total intake in 1-4 year olds. The contribution of cu-
red/processed meats to salt intake increased with age from 12% 
in 1 year olds to 19% in 4 year olds, while the contribution of 
fresh meat/meat dishes decreased with age (10-6%). The con-
tribution of bread to salt intake increased from 9% in 1 year 
olds to 13-14% in 3-4 year olds, while the contribution of milk 
decreased with age (19-7%). 

Conclusions: Even when discretionary salt intake is exclu-
ded, salt intakes of Irish pre-school children exceed current 
target levels i.e. 2g/day for 1-3 year olds and 3g/day for 4-year 
olds. 

Key words: salt, pre-school children, food sources The pro-
ject was funded by the Irish Government under the Food for 
Health Research Initiative 2007-2012
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PO758
ANEMIA AMONG FEMALE ADOLESCENT IN RELA-
TIONSHIP WITH MALARIA, FOOD CONSUMPTION 
PATTERN AND SOCIO-ECONOMIC STATUS (SES) 
IN MAMUJU DISTRICT, INDONESIA
A. Mursaha1, N. Astuti2, N. Jafar3 
1Center For Food, Nutrition And Health of Ha-
sanuddin University, Indonesia 
2Nurtition Department of Medical Faculty, Ha-
sanuddin University, Indonesia 
3Nurtition Department of Public Health Faculty, 
Hasanuddin University, Indonesia

Background and objectives: Anemia among adolescent 
especially female adolescent is one of the main nutrition pro-
blems in developing country. The aims of this study was to 
know factors contributing to anemia among female adolescent 
in malaria endemic area. 

Methods: This study was a cross-sectional designed in hou-
sehold survey. This survey was conducted in a scope of District 
with 14 subdistricts. In each subdistrict was choosen one or 
more village which was done in cluster setting. There were 314 
samples of female adolescent involved in this study. Data co-
llection used questionnaire for demographic and socioecono-
mic data, anamneses was used to obtain the clinical symptoms 
of malaria, and sample blood for hemoglobin assessment was 
measured using Hb analyzer (Hemocue). Data analysis used 
SPSS version 16 and Food processor (Nutri Survey for win-
dows). Bivariate analysis by chi-square test and multivariate by 
logistic regression. 

Results: The study result showed the anemia prevalence was 
29.9%. Anemia more prevalent in female adolescent with lack 
of food variation (33.6%) compared to enough of food variation 
(10.2%) (p=0.001). Respondent who had habit of breakfast had 
lower anemia (26.5%) than the unbreakfast (44.3%) (p=0.006). 
And the respondent who had clinical symptoms of malaria in 
the one last month almost twice higher had anemia (45.1%) 
than who had no clinical symptoms (27.0%) (p=0.010). Ane-
mia also more prevalent in the respondent with low family 
income (32.5%) compared to the high family income (24.8%) 
(p=0.156). The multivariate analysis showed that factor with 
major contribution to anemia among female adolescent was 
food consumption pattern. 

Conclusions: The food consumption pattern, breakfast, 
and clinical symptoms of malaria had association with anemia 
among female adolescent in endemic malaria area 

Key words: anemia, female adolescent, malaria.
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THE CONTRIBUTION OF FORTIFIED FOODS TO 
MICRONUTRIENT INTAKES IN IRISH PRE-SCHOOL 
CHILDREN AGED 1 TO 4 YEARS.
A. Hennessy1, J. Walton1, A. Flynn1 
1School of Food and Nutritional Sciences, University 
College Cork, Cork, Republic of Ireland

Background and objectives: Optimum micronutrient in-
takes are essential at all stages of life, particularly during early 
childhood. The addition of micronutrients to foods is a useful 
tool to improve nutrient intakes and reduce nutrient inadequa-
cy in a population. The objective of the study was to investigate 
the contribution of fortified foods to micronutrient intakes in 
Irish pre-school children aged 1-4 years. 

Methods: Analysis was based on the National Pre-School 
Nutrition Survey (NPNS), which was carried out between 2010 
and 2011 to establish a database of habitual food and drink 
consumption in Irish pre-school children (n=500). A 4-day 
weighed food record was used to collect food intake data. 
Analysis of dietary intake data was carried out using WISP 
(Tinuviel Software, Anglesey, UK) which is based on McCance 
and Widdowson’s The Composition of Foods, Fifth and Sixth 
editions and the Irish Food Composition Database. The data-
base was updated to identify all fortified foods recorded (12.7% 
of the 1652 foods consumed) by participants in the food diary. 
For the purpose of this research, a fortified food is one in which 
one or more micronutrients were added to enhance the nutri-
tive value of the food. 

Results: Among the participants of the NPNS, 97% repor-
ted consuming a fortified food at least once during the recor-
ding period. In the total population, fortified foods were found 
to contribute significantly to intakes of micronutrients relative 
to their contribution to energy intake (17%), particularly for 
iron (39%), vitamin D (39%), folate (35%), thiamin (33%), 
riboflavin (32%), total niacin (24%) and calcium (23%). 

Conclusions: Fortified foods are widely consumed by Irish 
pre-school children and make a significant contribution to mi-
cronutrient intakes in this population group. 

Key words: fortified foods, pre-school children, micronu-
trient intakes. The project was funded by the Irish Government 
under the Food for Health Research Initiative 2007-2012.
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GLUTEN FREE DIET HAS LOW IMPACT IN ANTI-
GLIADIN ANTIBODY LEVELS IN BREAST MILK OF 
NURSING MOTHERS
M. Roca1, M. Bolonio1, D. Hervas2, E. Donat3, B. Polo3, 
E. Masip3, G. Castillejo4, E. Martínez-Ojinaga5, M C. 
Mena6, I. Polanco5, C. Ribes-Koninckx3 
1Pediatric Gastrohepatology Investigation Labora-
torium, Hospital Universitario Y Politécnico La Fe, 
Valencia, Spain 
2Biostatistics Unit IIS La Fe, Instituto de Investiga-
ción Sanitaria La Fe, Valencia, Spain 
3S. Gastroenterología Pediatrica, Hospital Universi-
tario y Politécnico La Fe, Valencia, Spain  
4S. Gastroenterología Pediatrica, Hosp. Universitari 
San Joan, Reus, Spain 
5S. Gastroenterología Pediatrica, Hosp. Infantil La 
Paz, Madrid, Spain  
6Centro Nacional de Biotecnología, Consejo Supe-
rior de Investigaciones Científicas, Madrid, Spain 

 Background and objectives: To study antigliadin antibo-
dies (AGA) in breastmilk (BM) and to analyse their relations-
hip with maternal diet, and the potential relationship with the 
development of celiac disease(CD) in their offspring. 

Methods: Samples of mature milk were obtained at diffe-
rent months of lactation(1-32 m) from 23 mothers: 12 on a 
normal diet (ND) and 11 on a gluten-free diet (GFD) (coeliac 
mothers). We analyzed Secretory AGA-IgA(S-AGA) and AGA-
IgA by indirect homemade ELISA. Total IgA (g/L) was measu-
red in BM using Bethyl Laboratories ELISA kit. 

Results: AGA levels vary from one mother to another, 
however in each mother,from the first month of lactation on-
wards, results show scarce variability. S-AGA and AGA-IgA 
were detected in BM, both in mothers on a GFD and mothers 
on a ND. The comparison of the estimated kernel density cur-
ves for S-AGA showed a difference between both groups, with 
slightly lower values for mothers on GFD. Similar results were 
obtained for AGA-IgA. However differences between the 2 
groups of mothers did not reach statistical significance (repea-
ted measures ANOVA, S-AGA p=0.12, AGA-IgA p=0.16); the-
se results suggests however this was related to the low sample 
size: 106 observations of 23 individuals. Total IgA values varied 
between 0 and 1 g/L in most individuals(median 0.66 g/L and 
interquartile range [0.44; 0.94]). We observed a great variability 
among mothers, some cases showing unusually high values. To 
assess the relationship between IgA and the other variables, a 
linear mixed model approach was used. The model including 
S-AGA instead of AGA-IgA had a considerably higher AICC 
(229.2 vs 235.7), indicating that a positive association exists 
between levels of AGA and total IgA. 

Conclusions: AGA was present in all BM samples, in-
dependently of mother’s diet. Thus breastfeeding is a way of 
transferring antibodies to the baby, so this practice could be 
relevant for CD prevention in breastfed infants. 

Key words: breastmilk,antigliadin antibodies,gluten-free 
diet.

PO761
PREVENTING ACUTE MALNUTRITION AMONG 
CHILDREN AGED 6 TO 23 MONTHS IN NIGER: 
EFFECT OF SUPPLEMENTATION AND CASH 
TRANSFER
C. Langendorf1, T. Roederer1, S. de Pee2, D. Brown3, S. 
Doyon4, A. Mamaty5, L W M. Toure5, M L. Manzo6, R F. 
Grais1 
1Epicentre, Paris, France 
2Policy and Strategy Division, World Food Program-
me, Rome, Italy 
3World Food Programme, Niamey, Niger 
4Médecins Sans Frontières, Paris, France 
5Epicentre, Niamey, Niger 
6Regional Department of the Ministry of Public 
Health, Maradi, Niger 

Background and objectives: Choosing the most appropria-
te strategy for the prevention of childhood acute malnutrition 
is essential in countries like Niger that face annual hunger gaps. 
Although fortified-blended foods and ready-to-use supple-
mentary foods (RUSF) are effective options for large-scale 
preventive distributions, the role of cash transfers as a direct 
nutritional intervention in these contexts requires further in-
vestigation. Here, we compare different preventive strategies 
on the incidence of acute malnutrition and mortality among 
children between 6-23 months. 

Methods: Exhaustive open observational cohorts including 
all children 60cm to 80cm, resident in 18 villages of Madaroun-
fa, Niger over two years. Three different strategies of monthly 
distributions were assessed: 1) RUSF (500 kcal/d during the 
hunger gaps and 250 kcal/d in-between); 2) Super Cereal Plus 
(SC+) (800 kcal/d during the hunger gaps and 400 kcal/d in-
between) and 3) cash transfer to all households with a child in 
the target group (43 €/month) during the first hunger gap. All 
children had access to the same primary health care package. 
Anthropometric and clinical data were collected monthly. En-
dpoints included wasting (WLZ<-2) and mortality. 

Results: A total of 1,591 children were included in August 
2011. At 5-months of follow-up, there was no difference in the 
incidence of wasting between cash transfer and RUSF (ref) 
groups (HR=1.09, 95%CI:0.89-1.33); as well as between cash 
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transfer and SC+ (ref) groups (HR=1.08, 95%CI:0.86-1.36). 
Over 15 months, incidence of wasting was similar between 
SC+ and RUSF (ref) groups (HR=1.09, 95%CI:0.98-1.22), as 
well as mortality (HR=1.04, 95%CI:0.63-1.72).

Conclusions: In a region with high acute malnutrition, 
15-month supplementation with SC+ or RUSF has a simi-
lar effect on severe wasting and mortality prevention among 
young children. When the primary aim is to prevent malnu-
trition among this population, special nutritious foods may be 
more cost-effective than cash transfer.

Key words:Malnutrition prevention, fortified-blended 
food, ready-to-use-supplementary food, cash transfer, Niger

PO762
THE PROPOSAL OF A FOOD RATION FOR SOL-
DIERS SERVING IN POLISH SPECIAL OPERATION 
FORCES
P. Kler1, D. Spychała1, A. Nowosad1, A. Kosińska-
Kaźmierczyk1, A. Bębnowicz1, B. Bertrandt1, A. Kłos2, R. 
łakomy2, J. Bertrandt2 
1Military Research & Deployment Center For Food 
Services, Warsaw, Poland 
2Department of Hygiene and Physiology, Military 
Institute of Hygiene and Epidemiology, Warsaw, 
Poland

Background and objectives: Training and combat activi-
ties carried out by soldiers of Polish Army Special Operation 
Forces in various climate and terrain conditions, at different 
times of a day are huge and sometimes even extreme physical 
exertion. The aim of the work was to work out a proposal of 
food ration for soldiers serving in the Polish Special Operation 
Forces. Total of 22 soldiers from the exclusive special military 
unit “GROM”, taking part in the half-year preparatory training 
course to carry out combat operations, underwent the exami-
nation. The average age of the subjects was 30.1 years old. 

Methods: Assessment of energy expenditure was based on 
measurements by the Polar Sport Tester 810 heart rate monitor. 

Results: It was found that during 7 hours of combat trai-
ning energy expenditure amounted to 1672 kcal, what was the 
base to determine the minimum energy value of a food ration. 
Based on the obtained results the food rations for soldiers ser-
ving in the special operations units and performing tasks in 
situations when there is lack of access to food of energy value 
of 1600, while protein should provide 15-25% of the energy va-
lue, carbohydrates 45-65%, and fat not more than 35% of the 
total energy. Based on the above assumptions, a model food 
ration was worked out. It consists of tinned meat and vegetable, 
dried beef, biscuits, a mixture of freeze-dried fruit, grain-fruit 
bar, coated peanuts, bitter chocolate, candy with natural coffee 

extract, caramels, chewing gum with xylitol and accessories ne-
cessary to prepare and eat the meal. 

Conclusions: In this set of products 15% of energy value 
comes from protein, 34% from fat, and 51% are provided by 
carbohydrates. 

Key words: special forces, energy expenditure, combat ra-
tions 

PO763
INFLUENCE OF GESTATIONAL DIABETES ON 
CHILDREN’S CIRCADIAN RHYTHMS AND THEIR 
ASSOCIATION WITH BOTH FETAL ADIPOSITY 
AND N-3 FATTY ACIDS
M. Zornoza-Moreno1, S. Fuentes-Hernández1, M T. Prie-
to-Sánchez2, J E. Blanco2, A. Pagán3, J J. Parrilla2, J A. 
Madrid3, M. Sánchez-Solis1, E. Larqué3 
1Pediatric Service, Virgen de la Arrixaca University 
Hospital, Murcia, Spain 
2Obstetrics and Gynecology Service, Virgen de la 
Arrixaca University Hospital, Murcia, Spain 
3Phisiology Department, University of Murcia, Spain

Background and objectives: To analyze the circadian 
rhythm maturation of temperature, activity and sleep during 
the first year of life in offspring of diabetic mothers (ODM) and 
their relationship with fatty acid profile and obesity markers. 

Methods: A prospective analysis of the children of 63 
pregnant women (23 controls, 21 gestational diabetes mellitus 
(GDM) controlled with diet and 19 GDM with insulin). Fetal 
abdominal circumference was evaluated ecographycally during 
gestation. Blood samples from the mother during the 3rd tri-
mester and cord blood were collected for fatty acid analyses. 
Skin temperature and rest-activity rhythms were monitored 
for 3 consecutive days in children at 3 and 6 months of age. 
Anthropometrical parameters of the children were evaluated 
during the first year of life. 

Results: Children from the GDM groups tended to higher 
fetal abdominal circumference z-score than controls at the be-
ginning of the last trimester (p=0.077) and delivery (p=0.078). 
Mean skin temperature, activity and sleep were not different 
among the groups. However, some of the parameters that de-
fine temperature maturation and also the circadian function 
index (CFI) from sleep, were significantly lower at 6 months 
in the GDM+insulin group. Fetal abdominal circumference 
z-score, as a predictor of fetal adiposity, correlated negatively 
with the circadian/ultradian temperature rhythm (P1/Pult ra-
tio) and CFI of sleep at 6 months (r=-0.277, p=0.037). Mater-
nal docosahexaenoic acid (DHA) at both recruitment and at 
delivery was positive correlated with the circadian periodicity 
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of temperature at 3 months (P1/Pult) and with sleep rhythm 
maturation (CFI) at 6 months (r=0.3, p=0.038).

Conclusions: Fetal adiposity correlated with a worse circa-
dian rhythm regulation in ODM while maternal DHA levels 
were associated with higher sleep rhythm maturation in the 
children. In addition, ODM insulin-treated showed a disturbed 
pattern of the CFI of temperature-activity at 6 months of age. 

Acknowledgements: Global Technology Centre, Hero 
Group, Murcia, Spain.

PO764
COMPARATIVE ASSESSMENT OF CHILDCARE 
PRACTICES, NUTRITIONAL AND DEVELOPMEN-
TAL STATUS OF UNDER-FIVE ORPHANS AND 
NON-ORPHANS IN IBADAN SOUTH-WEST, NIGE-
RIA
G. Fadupin1, B. Atibioke1 
1Department of Human Nutrition,University of Iba-
dan, Ibadan, Oyo state, Nigeria

Background and objectives: Some under-five children are 
more vulnerable than others due to loss of their parents, thus 
are deprived of basic childcare practices. This study evaluated 
the childcare practices, nutritional and developmental status of 
under-five orphans and non-orphans in Ibadan, Nigeria. 

Methods: The cross sectional study was carried out using 
multistage sampling technique (two stages) to select 30 orphans 
and 60 non-orphans. Pretested, interviewer-administered 
questionnaire was used to collect information on the socio-
demographic characteristics of the caregivers/mothers/index 
child and childcare practices. Nutritional status was assessed 
using anthropometric indices and developmental status was 
assessed using Developmental Assessment of Young Children 
(DAYC) questionnaire. Data were analyzed using descriptive 
statistics; chi square was used to test for association between 
variables. 

Results: Mean age of the orphans and non-orphans was 
51±23 months and 50±23 months respectively. High propor-
tion (93.3%) of the orphans and (96.7%) non-orphans had ade-
quate childcare practices. More (10.0%) orphans were wasted, 
9.0% stunted and 4.0% underweight than 6.7% non-orphans 
that were wasted, 6.7% stunted and none was underweight. 
More than half (56.7%) of the orphans had average while 3.3%, 
26.7%, 10.0% had, very poor, poor and below average develo-
pmental quotient remarks respectively. Majority(60.0%) of the 
non-orphans scored above average, 15.0% scored superior re-
marks while none of the non-orphans scored very poor, poor or 
below average developmental quotient remarks. No significant 
relationship was observed between the childcare practices and 
nutritional status of the orphans and non-orphans (p>0.05). 

However, significant relationship was observed between their 
nutritional and developmental status (p<0.05). 

Conclusions: The childcare practices given to the orphans 
was adequate, majority had good nutritional and developmen-
tal status. However, the non-orphans received more adequate 
childcare practices and also had better nutritional and develo-
pmental status than the orphans. 

Key words: childcare practices, nutritional status, develo-
pmental status, under-five orphans and non-orphans, Nigeria

PO765
INFLUENCE OF GLUTEN-FREE AND NORMAL DIET 
ON GLUTEN CONTENT IN BREAST MILK.
M. Mena1, M. Lombardía1, M. Roca2, C. Ribes-Koninc-
kx2, J. Albar1 
1Servicio de Proteómica, Centro Nacional de Bio-
tecnología, Consejo Superior de Investigaciones 
Científicas, Madrid, Spain

2Unidad de Gastrohepatología Pediátrica, Funda-
ción Hospital La Fe, Valencia, Spain

Background and objectives: Breastfeeding has several be-
neficial effects both for the child and the mother, including a 
potential positive effect in celiac disease, diminishing the in-
cidence or delaying onset of symptoms. Gluten intake through 
breast milk might contribute to these effects modulating the 
immune system and promoting an oral tolerance against gluten 
in the new-born. Therefore the aim of this study is to quantify 
gluten content in human milk and to compare the influence of 
diet on it in celiac and non-celiac mothers. 

Methods: Mature human milk samples were analyzed in 
healthy mothers following a non-restricted gluten diet and 
celiac mothers on gluten-free diet, using the immunoassays 
Sandwich and Competitive R5 ELISA. These assays were op-
timized to achieve a complete gluten extraction avoiding anti-
bodies and other interference components present in the milk. 

Results: We observed a wide variability in results mainly 
when using the Competitive R5 ELISA. Most of the analyzed 
samples had a quantifiable content, ranging from 83 to 508 
ng/mL of gliadins in celiac mothers and 60 to 386 ng/mL of 
gliadins in non-celiac mothers but without any statistically sig-
nificant differences between the two groups. Using the Sand-
wich R5 ELISA, we found values ranging from 19 to 37 and 
6 to 21 ng/mL of gliadins in the celiac and non-celiac group 
respectively. The differences found between the two assays are 
the expected ones as the Competitive system leads to quantify 
not only intact gliadins but also fragmented and small proteins. 

Conclusions: These results demonstrate that there are 
quantifiable amounts of gluten in human milk samples but very 
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near to the limit of sensitivity of the techniques used, therefore, 
the precision of the values might not be accurate enough and 
further research is needed to optimize the analysis. 

Key words: breastfeeding, gluten, human milk, celiac disease 

PO766
COMPLEMENTARY FEEDING PRACTICES OF A 
PERI-URBAN SOUTH AFRICAN COMMUNITY: A 
SNAP SURVEY USING THE WHO-2010 QUESTION-
NAIRE
N M. Covic1, M. Rothman1, R. Moreostenye1, C. Berti1, J 
C. Johann1, H S. Kruger1, M C. Smuts1 
1Centre of Excellence For Nutrition, North-West 
University, Potchefstroom, South Africa

Background and objectives: Poor and sub-optimal fee-
ding practices contribute to Infant and young child malnu-
trition in developing countries. In the context of the Scaling-
Up-Nutrition movement quick and cost effective methods to 
monitor/evaluate complementary feeding practice trends over 
time are needed to inform programme activities. The aim was 
to conduct a cross-sectional survey of complementary feeding 
practices in a peri-urban South African community to provide 
a snapshot of current complementary feeding practices to in-
form a community intervention study. 

Methods: It was an observational study using the WHO-
2010 breastfeeding and complementary feeding practices ques-
tionnaire. Mothers/caregivers (n=102) of infants 6-12 months 
were recruited on growth monitoring days at all five clinics ser-
ving the community. 

Results: Eighty three percent of mothers (n=96) reported 
being unemployed. Although some positive feeding practices 
were observed many were not ideal. 57 and 53% of infants were 
reported breastfed the previous day for 6-8 (n=53) and 9-12 
(n=49) month old infants, respectively. Sugar water was given 
to 52 and 35% of infants 6-8 and 9-12 month olds, respectively. 
The number of times specific food items were reported given 
was also not ideal. Rooibos tea was given at least once the pre-
vious day for 40% of all infants (30% of 6-8 and 51% of 9-12 
month olds, respectively). 

Conclusions: Low nutrient dense drinks were offered to a 
large proportion of the infants. Such snap surveys can provide 
useful information on complementary feeding practices to in-
form interventions and/or monitor trends at community level.

Key words: complementary feeding, community nutrition, 
community nutrition evaluation

PO767
NUTRITIONAL STATUS ASSOCIATION WITH MO-
BILITY OF NON-INSTITUTIONALIZED ELDERLY 
PEOPLE
S. Jiménez-Redondo1, B. Beltrán de Miguel1, J. Gavidia 
Banegas2, L. Guzmán Mercedes2, J. Gómez-Pavón2,3, C. 
Cuadrado Vives1 
1Department of Nutrition, Pharmacy Faculty, Com-
plutense University, Madrid, Spain 
2Geriatric department, Hospital Central de la Cruz 
Roja, Madrid, Spain 
3Older People Health Observatory director, Villa-
nueva de la Cañada, Madrid, Spain

Background and objectives: Vulnerability to adverse 
outcomes evaluation is very relevant in the elderly to be able to 
prevent them. The aim of this study is to explore associations 
between nutritional status, risk of falls and mobility amongst 
free-living elderly. 

Methods: Within The Villanueva Older Health Study, 73 
(85.5±4.4 years; 44 women) non-institutionalised elders (>80 
years) could achieve physical performance tests. Geriatric 
assessment tools used were: occurrence of falls in previous 6 
months, physical performance (Usual gait speed (UGS-4m) 
and Timed Up-and-Go test (TUG)), nutritional risk (Minin-
utritional Assessment questionnaire, MNA) and dietary intake 
(24-h dietary recall). Statistical significance was evaluated at 
95% confidence level (p<0.05). 

Results: 19 participants (26%) fell in previous 6 months 
with no significant gender differences. TUG test (11.8±4.9 men 
and 15.9±7.3 women; p=0.007) classified 37% as normal mo-
bility (<10 s), 46.6% frailty (10-11 s), 13.7% risk of fall (20-30 
s) and 2.7% high risk of falls (>30 s). UGS test (0.7±0.4 men 
and 1.3±1.2 women; p=0.007) pointed out a slow UGS, <0.8 
m/s, in 42.5% sample. MNA (27.1±2.0 men and 24.7±3.2 wo-
men; p<0.001) showed malnutrition in 2.3% women, and risk 
of malnutrition in 9.1% men and 40.0% women. Total sample 
showed folic acid, zinc, magnesium, vitamin A, D and E die-
tary deficiencies. MNA was associated with occurrence of falls 
(p=0.001), TUG test (p=0.007) and UGS test (p=0.048). Occu-
rrence of falls in previous 6 months showed no association with 
TUG or UGS. TUG was negatively associated with vitamin B1 
(p=0.018) and AGM intake (p=0.048) (oleic acid, p=0.049). 

Conclusions: Being at risk of malnutrition, measured by 
the MNA, is associated with higher frequency of falls and im-
paired mobility in elderly people (>80 years). Nutrients intake 
little influence on TUG is observed. 

Key words: risk of falls, timed up and go test (TUG), usual 
gait speed (UGS), mininutritional Assessment (MNA), dietary 
intake. 

Acknowledgements: funded by Villanueva de la Cañada 
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PO768
PROPOSAL FOR INTERNATIONAL NUTRIENT GUI-
DELINES FOR MEALS FOR ELDERLY IN INSTITU-
TIONS
M. Dötsch-Klerk1, A. Eilander1 
1Unilever R&D Vlaardingen, The Netherlands

Background and objectives: Under-nutrition, often featu-
red by underweight and/or involuntary weight loss, is a fre-
quent and serious problem in institutionalized elderly. Provi-
ding more nutritious meals in elderly institutions can help to 
prevent under-nutrition. The objective of this research was to 
develop science-based globally applicable nutrient guidelines 
for meals for institutionalized elderly. 

Methods: FAO/WHO recommendations for total daily 
diets for people over 60 years were translated into nutrient gui-
delines for meals. Specific guidelines were developed for ener-
gy, protein, carbohydrate and fat (quality), of which energy 
and protein are most critical in elderly. Fibre is also included as 
constipation is a very prevalent problem in elderly. For the mi-
cronutrients it was decided to focus on vitamin B12, vitamin D 
and calcium, which are the most critical micronutrients becau-
se of inadequate intake and/or decreased absorption. Sodium 
is also included as sodium intake in many populations world-
wide, including the elderly, is much higher than recommended. 

Results: In line with available recommendations, it was as-
sumed that a meal should provide 30% of the total daily energy 
intake. Energy requirements were calculated using the appro-
priate basic metabolic rate equations and an average physical 
activity ratio of 1.5. Subsequently, guidelines for macronu-
trients were deduced from the energy guidelines. For micronu-
trients, the guidelines were set at 30% of total daily recommen-
dation, in line with the energy guidelines. 

Conclusions: The nutrient guidelines for meals can be used 
basic guidelines to prevent under-nutrition in elderly living in 
institutions. Specific disease states that may influence nutrient 
requirements are out of scope of these guidelines. Although 
guidelines were developed for global application, feasibility 
and implementation may depend on differences between coun-
tries with respect to dietary habits, affordability and local food 
composition. This needs to be further explored. 

Key words: under-nutrition, elderly, guidelines
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EFFECT OF TIMED AND TARGETED COUNSELING 
(TTC) IN CHANGING INFANT AND YOUNG CHILD 
FEEDING PRACTICES IN SOUTHERN ETHIOPIA
K. Reider1, M. Beyero2, Y. Mekonnen3 
1World Vision US, Washington, DC, USA 
2World Vision Ethiopia, Addis Ababa, Ethiopia 
3Mela Research PLC, Addis Ababa, Ethiopia

Background and objectives: Peer Mothers were trained 
to counsel pregnant women and mothers of children under 
2. The objective of the study was to evaluate changes in infant 
and young child feeding (IYCF) practices resulting from their 
counseling visits delivering age-appropriate messages on breast 
feeding and complementary feeding to mothers of children 0 to 
18 months after two years of project implementation.

Methods: The evaluation used a quasi-experimental study 
design in four intervention and four control districts. The sam-
ple size included 1600 children with 800 mothers interviewed 
from each of the intervention and control districts i.e. 400 for 
0 to 5.9 months and 400 for 6 to 23.9 months group. Individual 
interviews and focus groups discussions were also conducted. 

Results: Initiation of breast feeding within one hour of bir-
th increased from 65.5% to 75.2% (p<0.05); colostrum feeding 
increased from 71.2% to 83.0% (p<0.0001); exclusive breast 
feeding increased from 57.9% to 82.8% (p<0.05) in the inter-
vention areas after adjusting for women’s education, age, reli-
gion, number of children ever born, and economic status. Mi-
nimum dietary diversity (MDD) increased from 7.2% to 10.0% 
(p<0.0001); minimum acceptable diet (MAD) increased from 
5.0% to 7.5% (p<0.0001); Both MDD and MAD significantly 
improved compared with the control area at end line. Stunting 
decreased from 32.3% to 29.0% (p>0.05) but was not statistica-
lly significant. 

Conclusions: Age–appropriate counseling is an effective 
way of improving IYCF practices in rural Ethiopia. Dietary 
diversity remains a challenge and the changes in stunting are 
gradual and need longer intervention period than 2 years. 

Key words: peer counseling, breastfeeding, complementary 
feeding
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DIETARY INTAKE OF ANTIOXIDANTS AND IN-
ADEQUACIES IN DIET IN PREGNANT WOMEN IN 
SPAIN: INMA-ENVIRONMENT AND CHILDHOOD 
COHORT
M. Villar-Vidal1, P. Amiano1,2,3, L. Santa Marina1,2,3, J. 
Vioque3,6, E. Navarrete3, C. Rodriguez-Bernal4, A. Tar-
don3,5, A. Fernandez-Somoano5, D. Romaguera7, V. Da-
maskini7, J. Ibarluzea1,2,3

1Biodonostia Biomedical Research Institute, Donos-
tia-San Sebastián, Spain 
2Public Health Division of Gipuzkoa, Basque Gover-
nment, Donostia-San Sebastián, Spain

3CIBER de Epidemiología y Salud Pública (CIBE-
RESP), Spain 
4Centro Superior de Investigación en Salud Pública, 
CSISP, Valencia, Spain 
5University of Oviedo, Spain 
6Department of Public Health, Miguel Hernández 
University, Alicante,Spain  
7Center for Research in Environmental Epidemiolo-
gy (CREAL), Barcelona, Spain

Background and objectives: There is increasing evidence 
that optimal intakes of antioxidants could promote health be-
nefits during pregnancy and lactation and in newborn infants. 
Therefore dietary guidelines for pregnant women gather nu-
tritional requirements for the consumption of antioxidant rich 
foods such as fruits, vegetables and nuts which are frequent in 
the Mediterranean areas. However, there is little evidence on 
the degree of compliance with such recommendations in Spain. 

Methods: Population of study was the Spanish “INMA- 
Environment and Childhood Cohort” which recruited 2585 
from two Mediterranean regions (Sabadell and Valencia) and 
two Northern regions (Gipuzkoa and Asturias) between 2004-
2008. We assessed intake from foods during the first trimester 
of pregnancy through a Food Frequency Questionnaire (FFQ). 
Vitamin A, vitamin C, vitamin E and carotenoids were calcula-
ted from specific Food Composition Tables (FCT). All estima-
ted intake were adjusted using the energy residual method. For 
compliance we used the pregnancy-specific recommendations 
of the Spanish guidelines. 

Results: Percentage of women that did not reach the mini-
mum recommendation for fruit intake (2-3 servings/day) was 
39.2% and a 47.3% for vegetables (2-4 servings/day). Their in-
take increased with age, physical activity and with educational 
degree (p<0.05). Percentage of pregnant women that did not 
fulfil the requirements of Spanish guidelines (Dietary Recom-
mended Intake, DRI) was 13.2 % for vitamin A (700 µg/day) 
and 16.2 % for vitamin C (80 mg/day), nevertheless more than 
80% of the women had inadequacy of vitamin E (15 mg/day). 

Conclusions: Age, education and physical activity as well 
as country of origin are factors significantly related to dietary 
intake. Young, more sedentary women and those with a low 
education are at risk for insufficient antioxidant-rich foods in-
take and non-optimal food choices during pregnancy. 

Key words: Pregnancy, antioxidants, compliance 
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SCHOOL MEALS BASED ON NEW NORDIC DIET 
IMPROVE READING PERFORMANCE IN DANISH 
4TH GRADE CHILDREN –THE OPUS SCHOOL 
MEAL STUDY
C B. Dyssegaard1, L B. Soerensen2, A. Astrup2, K F. Mi-
chaelsen2, N. Egelund1 
1Centre for Strategic Research in Education and 
Competence, Aarhus University, Copenhagen, 
Denmark 
2Department of Nutrition, Exercise and Sports, Uni-
versity of Copenhagen, Copenhagen, Denmark

Background and objectives: Diet is hypothesised to in-
fluence cognitive function and school performance, but few 
studies have investigated the effect of healthy school meals. 
New Nordic Diet (NND) is rich in foods such as fish, whole 
grain, fruits, vegetables and nuts. The OPUS project”Optimal 
well-being, development and health for Danish children 
through a healthy New Nordic Diet” was supported by a grant 
from the Nordea Foundation. This study investigates if school 
meals based on NND improved concentration, math and rea-
ding skills in 8-11-year-old children. 

Methods: OPUS School Meal Study was a cluster-rando-
mized controlled cross-over study. 3rd and 4th grade children 
from 9 Danish schools received school meals based on NND 
and their usual packed lunch (control) for 3 months each. At 
baseline and at the end of each period children completed the 
D2-test of attention and age-appropriate tests of math and rea-
ding. Six-hundred-and-sixty-eight children with data from 
baseline and at least one post-intervention measurement were 
included. Linear mixed models with adjustment for age, gen-
der, grade, month, household educational level, order of diets 
and relevant random effects (school, class and individual) were 
used. 

Results: At baseline concentration performance was 
130.5±22.7 [54-204] (mean±SD [range]) and the number of co-
rrect answers in math and reading tests were 32.1±11.2 [0-62] 
and 51.9±17.5 [9-106], respectively. The school meals impro-
ved reading performance with 3.3 correct sentences (p<0.001) 
in 4th grade, but there was no effect in 3rd grade (p=0.422). 
NND had no effect on concentration performance (p=0.609) 
or math performance (p=0.966). 
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Conclusions: School meals based on the New Nordic Diet 
improved 4th grade reading performance, which is a funda-
mental skill and a prerequisite for learning in most subjects. 
The difference between 3rd and 4th grade, may be caused by 
differences in compliance to school meals. 

Key words: New Nordic Diet, school meals, child, cognition
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INFANT AND YOUNG CHILD FEEDING PRACTICES 
IN VULNERABLE COMMUNITIES IN THE BREEDE 
VALLEY, WESTERN CAPE PROVINCE, SOUTH AFRI-
CA
L. Du Plessis1, M. Herselman1, M. McLachlan1, H. Nel2 
1Division of Human Nutrition, Faculty of Medicine 
And Health Sciences, Stellenbosch University, Cape 
Town, Western Cape, South Africa 
2Department of Logistics, Stellenbosch University, 
Stellenbosch, Western Cape, South Africa

Background and objectives: The UNICEF Programming 
Guide (2011) recommends that the revised Indicators for 
Assessing Infant and Young Child Feeding (IYCF) practices 
(2008) be used for situation assessments in the development, 
planning and implementation of a comprehensive approach to 
improving IYCF. The Community Nutrition Security Project 
(CNSP) investigated the food security situation in two vulne-
rable communities in the Breede Valley. This project provided 
an opportunity to assess IYCF practices at household level. The 
aim of the present study was to describe the feeding practices of 
infants and young children aged 0-36 months based on WHO 
validated indicators in two vulnerable communities. 

Methods: A descriptive cross-sectional baseline assessment 
was conducted on a representative population sample. A sim-
ple random selection of households resulted in the inclusion of 
400 mother/infant pairs. Data on IYCF practices was gathered 
with an interviewer-administered questionnaire including 10 
questions based on the WHO indicators. 

Results: Mothers reported initiating breastfeeding early, i.e. 
putting the baby to the breast within one hour after birth, in 74% 
(n=242/327) of children 0-23 months of age. Fifty four percent 
(n=66/122) of the infants were recorded as being exclusively 
breastfed (EBF) between the ages of 0 and 6 months. Howe-
ver, cross-checking this data against the CNSP dataset, suggests 
significant over-reporting of EBF. This figure probably better 
reflects predominant and partial breastfeeding. Breastfeeding 
was continued in 32.5% (n=13/40) of babies (12-15 months). 
Eighty four percent (n=36/43) of infants (6–8 months) received 
solid, semi-solid or soft foods. Fifty three percent (n=108/205) 
of children (6–23 months) received foods from 4 or more food 
groups (minimum acceptable diet). 

Conclusions: This IYCF profile suggests sub-optimal IYCF 
practices. While further validation of the data is required, 
the assessment can serve to inform stakeholders about IYCF 
problems and engage them in a multi-stakeholder process to 
jointly plan scaling up actions for improved IYCF. 

Key words: children, feeding, indicators

PO773
FLUID CONSUMPTION OF YOUNG ELITE BAS-
KETBALL PLAYERS
M. Vukasinovic-Vesic1, N. Dikic1, I. Baralic1, T. Antic1, M. 
Andjelkovic1 
1Sports Medicine Association of Serbia, Belgrade, 
Serbia

Background and objectives: Lack of adequate intake of 
adequate fluid, as a consequence, can have weakening and 
reduction of sport performance. It is necessary, during physi-
cal activity, to get enough quantity of liquid because of: body 
temperature regulation, heart work and maintaining of blood 
pressure and circulation, muscle function, functioning of the 
gastrointestinal system, maintaining of the mental reasoning, 
maintaining motivation for training and sport success, preven-
ting of subjective feeling of tiredness and fatigue. 

Methods: Within the scope of the large research FIBA Eu-
rope Under 20 European Championship B division, we analy-
zed drinks consumed by 96 basketball players from 8 national 
teams. We analyzed composition of each drink they have been 
used during the games. Also, the quantity of liquid that was 
taken in was measured together with the Urine specific gravity 
(Usg) at the end of the game.

Results: Players age was 19±0.79 years. Total fluid intake 
was: 1868±816 ml (range 435–3987), sweat rate 2.7±0.9 L/h 
(range 5.54-1.16), Usg after the game 1026±6, average intake 
of water 1226 ml and average intake of sport drinks 273 ml. 
Sport drinks had an elevated composition of sodium and car-
bohydrates. One of the team due to an incorrect solution used 
10% of the values suggested by the producer. We found out that 
players did not consume sufficient fluid to match sweat losses 
and 80% of all players who participated in this study were de-
hydrated. 

Conclusions: The total quantity of liquid intake is insuffi-
cient. Undoubtedly, it is necessary to use a greater quantity 
of sports drinks with an adequate composition to accomplish 
proper rehydration. It is necessary to introduce coaches, team 
doctors and athletes through adequate education with the 
importance of proper hydration and use of sports drinks as a 
means of rehydration. 

Key words: sport drinks, water, hydration
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PO774
A CRITICAL ANALYSIS OF THE LABELS OF PRO-
CESSED COMPLEMENTARY FOODS IN SOUTH 
AFRICA AGAINST INTERNATIONAL MARKETING 
GUIDANCE
L. Sweet1, J. Jerling1, A. van Graan1 
1Centre of Excellence for Nutrition, North-West 
University, South Africa

Background and objectives: Complementary food labels 
should protect and promote optimal infant and young child 
feeding practices and provide information regarding appro-
priate use. Objective: To describe the extent to which the labe-
lling practices of processed complementary food sold in South 
Africa comply with international guidance on the marketing 
of complementary foods that is aligned with the principles of 
the International Code of Marketing of Breast-milk Substitutes 
(the Draft Guide for Marketing Complementary Foods). 

Methods: Employing a cross-sectional study design, a com-
prehensive database of labels was created of products sold from 
June to August 2011. Label information was captured, then 
blinded and the order of products randomised. The Draft Gui-
de was used to create a checklist against which the captured 
labelling practices were analysed. 

Results: One hundred and sixty product labels of 35 ma-
nufacturers were analysed, none of which complied with all 
checklist criteria. Fifty-six (35%) labels did not provide an ap-
propriate age of introduction, while 37 (23%) used images of 
infants appearing younger than six months. Eight (5%) labels 
recommended feeding the product in a bottle. Nineteen (12%) 
labels suggested a daily ration too large for a breastfed child, 
and 32 (20%) potentially promoted the manufacturer’s infant 
formula. One hundred and two (64%) labels were not easy to 
read. A small number (4% and 6%) of labels failed to provide 
instructions for safe and appropriate preparation/use and sto-
rage respectively. 

Conclusions: The labelling practices of processed comple-
mentary food labels in South Africa do not fully comply with 
international guidance. Such guidance must be refined and 
formalised by normative bodies and adopted into national le-
gislation to contribute towards safe and appropriate use of pro-
cessed complementary foods. 

Key words: complementary food, food labelling, breastfee-
ding, infants, young children.

PO775
OXIDATIVE STRESS DURING PREGNANCY AND 
LOW BIRTH WEIGHT
N. Aranda1, M. Romeu2, M. Giralt2, R. Nogues2, B. Ribot1, 
V. Arija1,3 
1Unitat de Nutrició i Salut Pública, Grupo de Inves-
tigación en Nutrición y Salud Mental (NUTRISAM), 
Institut d’Investigació Sanitària Pere Virgili (IISPV), 
Universitat Rovira i Virgili, Reus, Spain 
2Unitat de Farmacologia, Facultat de Medicina i 
Ciències de la Salut, Universitat Rovira i Virgili, Reus, 
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3Unitat de Suport a la Recerca (USR) Reus-Tarrago-
na, Institut d’Investigació en Atenció Primària, Jordi 
Gol i Gorina

 Background and objectives: High iron levels during preg-
nancy could induce oxidative stress that can negatively influen-
ce the development of the foetus. Our objective was to analyse 
the relationship between iron levels and oxidative stress during 
pregnancy and low birth weight (LBW). 

Methods: Case-control study nested in a longitudinal study 
conducted on 208 healthy pregnant women taking moderate 
iron supplementation and their newborns. Women were clas-
sified according their infant birth weight as Low Birth Weight 
(LBW) (<2500 g) or Normal Birth Weight (>2500g). General 
clinical and obstetric histories were collected as well as the 
lifestyle habits. Iron biochemical parameters (Haemoglobin 
(Hb), Serum Ferritin (SF) and Transferrin Saturation (TS)) 
were recorded at 1st, 2nd and 3rd trimester and at delivery. We 
used several biomarkers to establish a score (SOS) relating to 
oxidative stress status (glutathione S-transferase, superoxide 
dismutase, catalase, glutathione peroxidase, glutathione re-
ductase, reduced and oxidized glutathione, thiobarbituric acid 
reactive substances and hemolysis test). Oxidative stress was 
determined at the end of the 2nd trimester and the total antio-
xidant capacity of plasma was also determined (ORAC). 

Results: The average dose of iron supplementation was 43.9 
mg/d (geometric mean, 95%CI: 43.6-44.1). Women in the LBW 
group (6.7%) had significantly higher levels of SF and TS du-
ring pregnancy and exhibit lower enzymatic antioxidant activi-
ty (glutathione S-transferase, superoxide dismutase, catalase) 
than women in the Normal Birth Weight group. In addition, 
ORAC had higher values in LBW group, probably to offset the 
harmful effects of free radicals. 

Conclusions: We observed an association between high 
iron levels and oxidative stress during pregnancy and LBW. 

Key words: pregnancy, iron status, oxidative stress, low bir-
th weight
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PO776
MALNUTRITION AMONG ELDERLY: A STUDY IN A 
SELECTED RURAL AREA IN BANGLADESH.
M D H. Ali1, N. Karim2, M H. Faruquee3, S. Lahiry4 

1Transparency International Bangladesh, Dhaka, 
Bangladesh 
2World Helth Organization, WHO Regional Office, 
New Delhi, India 
3Department of Public Health, State University of 
Bangladesh, Dhaka.Bnagladesh 
4Institute of Health Economics, University of Dhaka, 
Bnagladesh

Background and objectives: Combating malnutrition is a 
core issue in MDGs and Vision 2021. The present cross-sectio-
nal study was to assess the food habits and nutritional status of 
elderly people in rural Bangladesh. 

Methods: A simple random sampling method was used 
to select the study population from a pre-publicized medical 
camp for elderly population in a purposively selected village 
in Bangladesh. A total of 423 respondents (186 male and 237 
female) were interviewed face to face using a semi-structured 
questionnaire and anthropometric data (measurement of hip, 
waist, height, weight) and blood pressure (BP) were collected. 
Associations between dietary intake and World Health Orga-
nization (WHO) referred Body Mass Index (BMI) range was 
done using cross tabulation.

Results: The nutritional status was found to be significantly 
associated with education, marital status, gender, number of 
child, and type of living. Only 10.2% male and 13.5% female el-
derly were found to have protein rich food more than five days 
in a week; the similar findings in taking fatty food, vegetable 
and fruits in a week. Associations between dietary intake and 
WHO referred BMI range revealed that no significant associa-
tion is existed between BMI and food intake (p≥0.05). 

Conclusions: The present study identified malnutrition as a 
common problem among elderly people living in rural Bangla-
desh and socio-demographic and socio-economic background 
is highly associated with the nutritional status, not the dietary 
pattern. Hence, management requires social forms of interven-
tion and further study with higher sample size is needed to ex-
plore dietary influence.

PO778
NUTRITION AND DIET IN CUBAN ELDERLY WITH 
ALZHEIMER’S DISEASE OR MILD COGNITIVE IM-
PAIRMENT
Y. Lanyau-Domínguez1, J. Llibre2, C. Macías1, B. Ba-
sabe1, H. Hernández1, M. Quintero1, C. Arocha1, M. 
Díaz1, A. Rodríguez1, R. Suárez3, J. Soto4, G. Pita1, D. He-
rrera1, L. Noriega2, M. Guerra2, M. Calvo2, M. Klibanski2, 
Y. Sánchez2, A. Rodríguez4 
1Department Biochemistry and 
Physiology,Nutrition Institute, Cuba 
2Center of Dementia Research, Cuba 
3Department of Epidemiology,Institute of Hygiene, 
Cuba 
4Department of Biochemistry,Hermanos Ameijeiras 
Hospital, Cuba

 Background and objectives: Dementia is a public health 
problem with non reproducible association to nutritional defi-
ciencies.The aim of the present study was to assess this associa-
tion in Cuban elderly. 

Methods: Cross sectional study in 428 subjects older than 
65 years; 47 with Alzheimer’s disease (AD), 131 with Mild Cog-
nitive Impairment (MCI) and 250 healthy subjects from Ha-
vana city. Dementia was diagnosed using the 10/66 Dementia 
and DSM-IV criteria and MCI with the Hughes Clinical De-
mentia Rating. Hemoglobin, hematocrit, MCV, total choles-
terol, HDL-C, LDL-C, triglycerides, thiamine, folic acid, cya-
nocobalamin and vitamin C were measured by standardized 
methods. Diet was evaluated using a weekly food-frequency 
questionnaire. ANOVA, Pearson’s Chi square and prevalence 
ratios were used for data analysis. 

Results: AD patients showed lower haemoglobin, hemato-
crit, MCV, total cholesterol, LDL-C, thiamine and vitamin C 
levels than healthy individuals (p<0.05); while in MCI patients, 
only haemoglobin, hematocrit and total cholesterol decreased 
(p<0.05). Lower haemoglobin and hematocrit levels were asso-
ciated with higher MCI and AD prevalence. Additionally, low 
thiamine, folic acid, B12 and C vitamin levels were associated 
to higher prevalence of AD. High total cholesterol and LDL-C 
were associated to lower AD prevalence. Food intake was not 
different between groups, but fish, grains+fruits and vegetables 
intake was inadequate in 80%, 60% and 50%, respectively, in 
all subjects. 

Conclusions: Those nutritional indicators are associated to 
MCI and AD, without identifying if they are cause or conse-
quence of disease. 

Key words: nutrition, alzheimer’s disease, mild cognitive 
impairment
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PO779
NUTRITION ASSISTANCE PROGRAM PARTICIPA-
TION INFLUENCES HOUSEHOLD FOOD SUPPLIES 
AND CHILDREN’S DIETARY INTAKE AMONG 
MEXICAN-ORIGIN FAMILIES IN TEXAS BORDER 
COLONIAS
J. Sharkey1, W. Dean1, C. Nalty1 
1Program For Research In Nutrition And Health 
Disparities, School of Rural Public Health, TAMHSC, 
College Station, TX, USA

Background and objectives: Few studies have focused on 
determinants of household food supplies and children’s dietary 
intake. This study examined factors associated with nutrients 
available in household food supplies and dietary intake among 
50 Mexican-origin children residing in Texas border colonias. 

Methods: Spanish-language data were collected by trained 
promotora-researchers in the home March to June 2010. Data 
included survey data, two household food inventories (HFI) of 
the presence and amount of food items in the home, and three 
24-hour dietary recalls reported by children participants. Nu-
trition Data Systems for Research was used to calculate HFI and 
dietary intake nutrients. Adult equivalent adjustment constants 
(AE), based on age and gender calorie needs, were calculated 
based on the age-and gender composition of each household 
and used to adjust HFI nutrients for household composition. 
Data were analyzed using bivariate analysis and linear regres-
sion models to determine the association of independent varia-
bles with the availability of each AE-adjusted nutrient. 

Results: Analyses showed that households in which the 
child participated in the National School Lunch Program 
(NSLP) had foods and beverages with lower amounts of to-
tal energy, protein, dietary fiber, calcium, sodium, vitamin 
D, potassium, vitamin C, and total fat. Participation in other 
nutrition assistance programs was not associated with house-
hold nutrient availability. Participation in the National School 
Lunch Program (NSLP) was associated with lower dietary in-
takes of total energy, protein, total sugar, added sugar, and total 
fat; increased HFI availability of sodium was associated with 
greater sodium intake. 

Conclusions: These findings suggest that participation in 
NSLP and not in other nutrition assistance programs signifi-
cantly influences household food purchases and dietary intake. 
The next step will be to examine influences on household food 
supplies and dietary intakes during summer months, when 
NSLP is not offered. 

Key words: household food supplies, nutrition assistance

 PO780
POST-INFANCY GROWTH IN RELATION TO COG-
NITIVE ACHIEVEMENT AT AGE 8 YEARS: OBSER-
VATIONAL COHORT STUDY IN ETHIOPIA, INDIA, 
PERU AND VIETNAM
B. Crookston1, W. Schott2, S. Cuteo3, K. Dearden4, P. 
Engle5, A. Georgiadis6, E. Lundeen7, M. Penny8, A. Stein9, 
J. Berhman10 
1Department of Health Science, Brigham Young 
University, Provo, UT, USA 
2Population Studies Center, University of Pennsylva-
nia, Philadelphia, PA, USA 
3Grupo de Analisis para el Desarrollo, Lima, Peru 
4Boston University Department of International 
Health and Center for Global Health and Develop-
ment and Helen Keller International, Boston, MA, 
USA 
5Department of Psychology and Child Develop-
ment, Cal Poly State University, San Luis Obispo, CA, 
USA (deceased) 
6Young Lives study, Department of International 
Development, University of Oxford, Oxford, UK  
7Nutrition and Health Sciences Program, Laney Gra-
duate School, Emory University, Atlanta, GA, USA 
8Instituto de Investigación Nutricional, Lima, Peru 
9Hubert Department of Global Health, Rollins 
School of Public Health, Emory University, Atlanta, 
GA, USA 
10Economics and Sociology Departments and Po-
pulation Studies Center, University of Pennsylvania, 
Philadelphia, PA, USA

Background and objectives: Nutritional programs often 
assume their effectiveness lessens sharply after age 2 years. 
However, early interventions may not prevent all growth failu-
re, and potential for growth changes after this period and sub-
sequent cognitive and schooling impacts are not well unders-
tood. We used cohort data from four countries to estimate the 
association of changes in growth post-infancy with cognition 
and schooling. 

Methods: Using data from Young Lives, a study of 8062 
children, we characterized growth between ages 1 and 8 y as 
recovered (stunted at 1, not at 8 y); faltered (not stunted at 1, 
stunted at 8 y); persistently stunted (stunted at 1 and 8 y); or 
never stunted (not stunted at 1 and 8 y). We also represented 
growth in terms of height-for-age z-score at 1 y (HAZ[1]) and 
height at 8 y not predicted by HAZ(1) (ucHAZ[1:8]). Measures 
included 1) quantitative achievement, 2) reading comprehen-
sion, 3) receptive vocabulary, and 4) whether child was over-
age for grade at 8y. 
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Results: HAZ(1) was positively associated with quantitati-
ve achievement (effect size range across countries 0.05-0.15); 
reading comprehension (0.06-0.14); and receptive vocabulary 
(0.04-0.11) and inversely with over-age for grade (OR ran-
ge 0.83-0.92). Children who recovered in stature had better 
outcomes than those who remained stunted and were not sig-
nificantly different in many cases from those who were never 
stunted. ucHAZ(1:8) was positively associated with quantitati-
ve achievement (effect size range across countries 0.05-0.09); 
reading comprehension: (0.02-0.10); and receptive vocabulary 
(0.04-0.08) and was inversely associated with over-age for gra-
de (OR range 0.81-0.85). Conclusions Improvements in child 
growth following early faltering might have significant cogni-
tive achievement and schooling benefits. Hence, while early 
interventions are critical, improving nutrition of pre-primary 
and early primary school-age children also merits considera-
tion. 

Key words: post-infancy growth, schooling, cognitive de-
velopment

PO781
ORAL LEPTIN SUPPLEMENTATION THROUGHOUT 
LACTATION AMELIORATES NEUROANATOMIC 
CONSEQUENCES IN THE OFFSPRING CAUSED BY 
MATERNAL MODERATE CALORIC RESTRICTION 
DURING GESTATION
J. Sánchez1, J. Konieczna1, A P. García1, M. Palou1, A. Pa-
lou1, C . Picó1 

1Laboratory of Molecular Biology, Nutrition And 
Biotechnology (Nutrigenomics), University of The 
Balearic Islands (UIB) And CIBER Fisiopatología de 
La Obesidad Y Nutrición (CIBEROBN), Palma de 
Mallorca

Background and objectives: In the present study, we used 
an experimental rat model of moderate (20%) maternal caloric 
restriction during pregnancy, which is known to be associated 
with alterations in hypothalamic circuitry that program a hig-
her propensity to develop obesity in the offspring, to investi-
gate whether oral supplementation with physiological doses of 
leptin throughout lactation may ameliorate the developmental 
malprogramming effects exerted in offspring hypothalamus 
structure and function. 

Methods: Male and female rats belonging to 3 groups were 
studied: the offspring of ad libitum fed dams (controls), the 
offspring of 20% calorie restricted dams during the first part 
of pregnancy (CR), and CR rats supplemented with physiologi-
cal doses of leptin throughout lactation (CR-Leptin). Animals 
were sacrificed on postnatal day 25. Morphometric and immu-

nohistochemical studies on arcuate (ARC) and paraventicular 
(PVN) nucleus were performed and hypothalamic expression 
levels of selected genes were determined. 

Results: In CR males, leptin treatment restored, at least 
in part, the number of immunoreactive NPY (NPY+) cells in 
ARC, the total number of cells in PVN, hypothalamic NPY, 
CART and SOCS-3 mRNA levels, and plasma leptin levels, 
which were decreased in CR animals. CR-Leptin males showed 
higher hypothalamic ObRb mRNA levels, compared to control 
and CR animals. In CR females, leptin treatment reverted the 
increased number of cells in ARC and of cell density in ARC 
and PVN, and reduced hypothalamic SOCS-3 mRNA expres-
sion to levels similar to controls. Leptin treatment also reverted 
the increased relative area of NPY+ fibers in the PVN occu-
rring in CR animals. 

Conclusions: Results suggest that leptin supplementation 
throughout lactation is able to ameliorate adverse developmen-
tal effects on hypothalamic structure and function, making the 
metabolic malprogramming induced by maternal caloric res-
triction during gestation reversible to some extent. 

Key words: leptin, hypothalamus, metabolic-programming 
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COMPARISON IN THE DEVELOPMENT OF THE 
MICROBIOTA ALONG THE GASTROINTESTINAL 
TRACT OF INFANT MICE AFTER BREAST-AND 
FORMULA FEEDING.
C. Gómez-Gallego1, R. Frias2, G. Pérez-Martínez3, M J. 
Bernal4, M J. Periago1, S. Salminen2, G. Ros1, M C. Co-
llado3 
1Department of Human Nutrition and Food Scien-
ce, University of Murcia, Espinardo,Murcia, Spain 
2Functional Foods Forum, University of Turku, Turku, 
Finland 
3Institute of Agrochemistry and Food Science, IATA-
CSIC, Valencia, Spain 
4Global Technology Centre For Infant Nutrition, 
Hero Group, Murcia, Spain

Background and objectives: The development of the hu-
man microbiome is a complex process, which may begin du-
ring the perinatal period when the infant is exposed to the 
mother’s microbiota. Feeding practices (breast milk or formu-
la) influence the establishment of microbiota, which is known 
to play an essential role for the maturation of the immune sys-
tem and gastrointestinal mucosa. The aim of this study was to 
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compare the microbiota colonization patterns throughout the 
gastrointestinal tract of mice after breast- and formula feeding. 

Methods: Twenty four specific pathogen free BALB/cO-
laHsd mice pups (age 14 days) were randomly allocated in 2 
different experimental groups (normal lactation and manu-
factured infant formula) for 4 days. Samples of the oral cavity, 
stomach, small intestine and large intestine were collected, and 
thereafter the main composition of intestinal microbiota was 
characterized by qPCR. 

Results: Formula fed mice showed different microbial com-
position in the oral cavity and stomach compared to breastfed 
pups. In stomach, significantly higher levels of total bacteria 
(p=0.0001), Lactobacillus group (p=0.001) and Streptococcus 
group (p=0.008) were found in the breastfed group. Higher 
levels of total bacteria (p=0.005), Bifidobacterium (p=0.060), 
Lactobacillus (p=0.005), Bacteroides-Prevotella (p=0.007), 
Streptococcus (p=0.001) and Akkermansia muciniphila 
(p=0.005) were found in the small intestine of breastfed mice. 
Moreover, the prevalence of Enterococcus group was found to 
be higher in formula fed group (p=0.005). In the large intesti-
ne, higher levels of Enterococcus (p=0.0001) and Enterobacte-
riaceae (p=0.0001) groups were found in the formula-fed mice. 

Conclusions: Significant differences in the microbial colo-
nization patterns were detected along the whole gastrointes-
tinal tract of the infant mice depending on whether the pups 
were breast- or formula fed, even for a short period of time, 
suggesting that two feeding types have a considerably different 
impact on the development of the gut microbiota in suckling 
mice. 

Key words: microbiota, infant formula, lactation, animal 
model.
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EFFECTS OF MATERNAL PALMITOLEIC-ACID 
SUPPLEMENTATION DURING PERINATAL LIFE IN 
THE OFFSPRING METABOLIC HEALTH IN RATS
M. Palou1, J. Sánchez1, C A. Pomar1, C. Cabrer1, T. Prie-
go1, M. Llopis1, A. Palou1, C. Picó1 
1Laboratory of Molecular Biology, Nutrition and Bio-
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Background and objectives: Maternal dietary fat source, 
more than the absolute amount, may affect offspring suscepti-
bility to obesity and related-metabolic alterations. Palmitoleic-
acid (C16:1 n-7) has been proposed in animal studies to act as a 
lipokine, i.e. an adipose tissue-derived lipid hormone, that sti-
mulates muscle insulin action and suppresses hepatosteatosis; 
however, in humans, plasma palmitoleic-acid concentration 

has been positively associated with increased risk of obesity. 
Here, we aimed to assess whether palmitoleic-acid-supplemen-
tation during pregnancy and lactation to rat dams could affect 
future offspring metabolic health. 

Methods: Dams were daily supplemented with palmito-
leic-acid (38.5mg) or the vehicle (skimmed-milk) during late 
pregnancy and lactation. At day-21, offspring of control and 
palmitoleic-acid-supplemented dams (C and PO, respectively) 
were weaned and fed with standard-diet until 5-months of age, 
and then exposed to high-fat-diet for two-months. Blood sam-
ples were collected and animals were sacrificed to obtain liver 
and WAT at 7-months of age. 

Results: Despite no differences in body-weight, PO-animals 
showed greater fat accumulation than C, particularly males. 
PO-animals displayed higher levels of fasted glucose and insulin 
(females) and HOMA-index than C. PO-males, but not fema-
les, also showed higher leptinemia. Interestingly, PO-animals, 
particularly females, showed lower hepatic lipid content. Hepa-
tic mRNA levels of SREBP1c, FASN, GPAT, STAT3 and SOCS-3 
showed a sex-dependent pattern, with a tendency to increase in 
males and to decrease in females. IRS1 and InsR were decreased 
in PO-animals, particularly females. In retroperitoneal-WAT, 
PO-animals showed higher mRNA levels of STAT3 and SOCS-
3 and of ObRb and InsR (only females) than C. 

Conclusions: Results suggest that maternal palmitoleic-
acid-supplementation during perinatal life may affect offspring 
metabolic capacity, leading to protective effects against hepatic 
lipid accumulation under high-fat-diet; however more studies 
need to be done to further clarify the observed effects on insu-
lin, leptin and glycemia. 

Key words: dietary fat, perinatal life, hepatoesteatosis. 
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DIFFERENTIAL FERRITIN INTERPRETATION STRA-
TEGIES TO ACCOUNT FOR INFLAMMATION RE-
SULT IN DESCREPANCIES IN IRON DEFICIENCY 
PREVALENCE IN MALNOURISHED SOUTH AFRI-
CAN INFANTS
E. Nel1, H S. Kruger1, J. Baumgartner1, M. Faber1, C M. 
Smuts1 
1Centre of Excellence For Nutrition, North West Uni-
versity, Potchefstroom, North West, South Africa

Background and objectives: China as the biggest deve-
loping country continue to experience a large burden among 
children in rural area. Poor fetal growth continues to be high 
and with subsequent growth faltering in the first two years 
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childhood malnutrition. The primary aim of this study was 
to assess the relationship between fetal growth restriction and 
childhood malnutrition at 24 months. 

Methods: A longitudinal follow-up of a subset of newborns 
(n=1032) whose mothers were randomly assigned to receive 
the supplements of folic acid, iron–folic acid or multi-mi-
cronutrients daily during pregnancy in the original trial was 
conducted. Children’s weight and length were measured at 24 
months of age. Anthropometric indices weight-for-age Z-sco-
re, length-for-age Z-score and weight-for-length Z-score were 
calculated with WHO Anthro 2005 (WHO, 2006) and WHO 
Child Growth Standards 2006. Relative risk (RR) and 95% con-
fidence intervals (CI) were estimated by Logistic regression 
model compared with reference category. 

Results: Small-for gestational age (SGA) of newborns were 
significantly associated with their stunting (RR 2.57, 95%CI 
1.74 - 3.78), wasting (RR 6.16, 95%CI 1.37 - 27.78) and un-
derweight (RR 8.41, 95%CI 3.78 -18.69) at 24 months of age 
compared with adequate-for-gestational age (AGA). Low birth 
weight (<2.5kg) of newborns also increased the risk of stunting 
(RR 2.20, 95%CI 1.04 - 4.62), wasting (RR 21.21, 95%CI 4.57 - 
98.41) and underweight (RR 11.00, 95%CI 4.33 - 27.93) at their 
24 months of age compared with those newborns with birth 
weight ≥2.5kg. 

Conclusions: Fetal growth restriction increased the risk of 
childhood under-nutrition at 24 months in northwestern rural 
China, with implications for programs and policy focusing on 
pregnant women and more broadly maternal nutrition. 

Key words: stunting, birth weight, small for gestational age

PO786
NUTRITIONAL STATUS, SEVERITY OF SENSORY 
SENSITIVITIES AND FEEDING PROBLEMS IN CHIL-
DREN (3-10 YEARS) WITH PERVASIVE DEVELOP-
MENTAL DISORDERS.
P. Kamboj1, R. Chadha1, S. Ghosh-Jerath2

1Department of Food and Nutrition, Lady Irwin 
College,University of Delhi, New Delhi, India 
2Indian Institute of Public health-Delhi, Public 
Health Foundation of India, New Delhi, India

Background and objectives: Nutritional status, severity 
of sensory sensitivities and feeding problems were assessed 
among 30 children (3-10 years) with Pervasive Developmental 
Disorders (PDD), attending two special schools in New Delhi, 
India. 

Methods: The mothers of children were interviewed to eli-
cit information on sensory sensitivities, dietary intake pattern, 
mealtime behavior and feeding problems of the children. This 
information was collected using interview schedules, Short 

Sensory Profile (SSP) questionnaire, 24-hour dietary recall, 
semi-quantitative food frequency questionnaire (SQ-FFQ) and 
Brief Autism Mealtime Behavior Inventory (BAMBI). Anthro-
pometric status of these children was assessed by measurement 
of weight and height. The severity of sensory sensitivities was 
assessed based on the SSP scores. 

Results: The children were categorized as having definite 
difference (17), probable difference (8) and typical performan-
ce (5) which was in the order of decreasing severity. Based on 
z-score classification of BAZ, HAZ and WAZ, 6 children were 
identified as overweight or obese, 2 were severely stunted and 
2 children were severely underweight respectively. A high pro-
portion of children (1/3rd) were stunted in the definite diffe-
rence category of SSP as compared to the children (1/5th) in the 
typical performance category. Percent adequacy of food groups 
ranged from 45 to 145% when compared with the balanced diet 
recommendations (ICMR, 2010). Percent adequacy of various 
nutrients as compared with RDA ranged from 51 to 304 %. The 
severity of sensory sensitivities were significantly correlated 
with mealtime behaviour problems (r=-0.46; p<0.05). 

Conclusions: Thus, children with PDD having severe form 
of sensory sensitivities who may have more mealtime behavior 
problems would require individualized dietary interventions to 
improve the acceptability and nutritional quality of their diets. 

Key words: pervasive developmental disorders, sensory 
sensitivities, nutritional status, dietary intake and mealtime be-
havior problems.

PO787
THE ROLE OF LAY COMMUNITY HEALTH WORKERS 
IN PROMOTING EXCLUSIVE BREASTFEEDING 
PRACTICES AMONG HIV POSITIVE MOTHERS IN 
THE RURAL MALAWI
A. Bula1, C. McCourt1, M. Magadi1, T. Phiri2, S. Lewycka2 
1Department of Maternal and Child Health, City 
University London,United Kingdom, 
2MaiMwana Project, Mchinji, Malawi

Background and objectives: Women in Malawi with cons-
trained access to infant formula are encouraged to breastfeed 
exclusively (EBF) for 6 months as a pre-requisite to achieve 
MDG 4. Despite high rates of HIV and infant mortality, mixed 
feeding remains dominant and EBF is estimate at 74.4%. Other 
studies in the country have reported lower EBF rates of 4% 
and under-five malnutrition remain persistent. Determinants 
of EBF include cultural and lack of hospital and community 
support. Previous interventions focused on supporting breast-
feeding in the maternity which significantly improved early 
initiation but not EBF for 6 months. Recently, interventions 
have been directed to promote EBF at community level using 
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peer counsellors. MaiMwana tested the intervention in rural 
Malawi. 

Methods: We purposively selected and conducted 39 quali-
tative in-depth interviews between January-August 2012 with 
women, peer counsellors, key informants to explore experien-
ces with the programme in the context of HIV following ethics 
approval from Malawi and City University. Data was analyzed 
using framework analysis. 

Results: HIV positive and negative women were happy 
with the intervention for continuity of counselling on infant 
feeding. Volunteers spent more time and observed the real in-
fant feeding modality at home. HIV positive women could tell 
their story to someone who was there for them. Women appre-
ciated the importance of home counselling because they could 
control the type of food given to the baby unlike in the past 
when they go to the field and leave the child with other care 
takers without knowing what was given to the child increasing 
chances of transmitting HIV or diseases. Volunteers also gai-
ned knowledge on the importance of EBF and care for their 
own children or grandchildren. 

Conclusion: Scaling-up community based interventions in 
poor communities with shortage of medical personnel is para-
mount to promote EBF and child survival. 

Key words: EBF, peer counsellors, HIV, Malawi

PO788
FATTY ACID METABOLISM: CHANGES IN LIVER 
MRNA EXPRESSION IN MICE FED WITH TWO 
DIFFERENT BRANDS OF HOMEGENIZED BABY 
FOOD
E. Sánchez Samper1, P. Andreu Miguel1, C. Gómez Ga-
llego1, M J. Bernal Cava2, G. Ros1 
1Food Sciences and Nutrition, Faculty of Veretinary, 
University of Murcia, Spain 
2Global Technology Center for Infant Nutrition, 
Hero Group, Murcia, Spain

Background and objectives: For the correct development 
of infants during growth a balance fatty acid profile is required, 
being established at 1:2:1 (saturated:monounsaturated:polyun
saturated). Diets without this proportion could produce har-
mful effects related to overweight and obesity. The aim of our 
study was to characterize the impact of two different types of 
homogenized baby foods on the fatty acid metabolism in liver. 

Methods: Thirty-six weaned C57BL/6J mice were ran-
domly separated in three different experimental groups for a 
12-week intervention groups. The groups were divided into A 
group fed on baby food containing 67 kcal for 100 g of food, 
2.7% fat and a balanced fatty acids profile which proportion of 
S/M/P was 1:2:1; B group fed on baby food containing 87 kcal 

for 100 g of food, 2.9 % fat and a unbalanced fatty acids profile 
which proportion of S/M/P was 1:2:0.5; and a control group 
fed on rodent chow. All groups had free access to rodent chow 
to avoid deficiencies in micronutrients. A and B group develo-
ped overweight compared with control. At the end of the study, 
samples of liver were collected and expression of genes related 
with fatty acid metabolism was analyzed by qPCR. 

Results: We found 14 genes overexpressed in B group com-
pared with control group (p<0.03). None gene was overexpres-
sed in A group. These overexpressed genes in B group, related 
with PPARα activation, are involved in the catabolism of fatty 
acids, fatty acids transport through mitochondria, and triacyl-
glicerol catabolism. 

Conclusion: Our results suggest that the intake of homoge-
nized baby food with unbalance fatty acids profile might pro-
duce up-regulation of PPARα target genes in mice, altering the 
lipid metabolism compared to a balance fatty acids intake in 
overweight. 

Key words: fatty acid metabolism, baby food, animal mo-
del.

PO789
INTERGENERATIONAL TRANSMISSION AND 
CHILD FEEDING PRACTICES IN DETERMINING 
GROWTH DURING INFANCY AND CHILDHOOD
K. Borkotoky1, S. Unisa2 
1International Institute For Population Sciences 
(IIPS), Mumbai, Maharashtra, India 
2Department of Mathematical Demography and 
Statistics, International Institute For Population 
Sciences (IIPS), Mumbai, Maharashtra, India

Background and objectives: This paper makes an attempt 
to examine the growth of children according to their bir-
th outcomes. The key research question is; whether low bir-
th weight (LBW) babies will be able to achieve their normal 
growth during childhood; and if they do, what will be the role 
of feeding practices, and genetic component in determining 
normal growth in LBW babies? 

Methods: The study is based on the data from Indian Natio-
nal Family Health Survey covering the period from 1992-2006. 
Our study focuses on two groups of children; children with 
LBW and normal growth at age two, and children with normal 
birth weight but below average growth at age two. We examine 
the association of different household level variables and birth 
outcomes with growth during childhood with the help of re-
gression analysis. In addition, Infant and Young Child Feeding 
(IYCF) indicators have been calculated for both the groups in 
order to monitor their growth pattern. Further, we apply discri-
minant function analysis to examine the most probable combi-
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nation of variables in compensating the lagged growth. 
Results: Regression results suggest that exclusive breastfee-

ding, timely initiation of complementary feeding with a diverse 
diet play an important role as growth promoting factor even for 
LBW babies. We also observe that genetic factors have a sig-
nificant association with restrictive growth. Further, the study 
suggests that proper child feeding practices may help to over-
come the genetic deficiencies even though there is a variation 
in strength of intergenerational transmission across different 
subgroups of the population. 

Conclusions: On the basis of the study, we may say that 
growth during infancy and childhood is not confined solely to 
birth outcomes, but some external factors may also contribute 
significantly to compensate the birth deficits. 

Key words: feeding practices, genetic component, lagged 
growth, discriminant function, birth deficit

PO790
FOOD INTAKE IN CUBAN INFANTS ACCORDING 
TO NUTRITIONAL AND SOCIOECONOMIC STATUS
A. Cabrera1, Y. Domínguez1, D. Silvera1

1Department of Community Nutrition, Institute of 
Nutrition and Food Hygiene, Havana, Cuba

 Background and objectives: Nutritional status is associa-
ted to many factors such as socioeconomic status and feeding 
habits. The aim of this study was to identify those associations 
in a group of Cuban infants. 

Methods: This descriptive study included 22 infants bet-
ween 6 and 24 months of age and was carried out in Arroyo Na-
ranjo municipality, Havana. Weight and length were measured 
to determine nutritional status. Nutrients and food portions 
intake were estimated using a semiquantitative food frequency 
questionnaire. Foods were aggregated into 7 groups according 
to Cuban Food Guide. Descriptive statistics and Spearman co-
rrelation test were used. 

Results: 13% of the group was underweight, 64% was nor-
mal, 23 % was overweight. There was a strong association bet-
ween nutritional status and gender (p=0.002). Vegetable, fruits, 
dairy products and fats portions consumption was low, while 
cereals, tubers, meats, poultry products and sugar portions 
consumption was high. High associations were found between 
mother´s age and infant´s length (p=0.015), family incomes 
and energy intake (p=0.004), family incomes and sugar por-
tions consumption (p=0.019). 

Conclusions: Nutritional status is strongly associated to 
gender, food intake and family incomes. 

Key words: infants, food intake, feeding habits.

PO791
PROPAN (PROCESS FOR THE PROMOTION OF 
CHILD FEEDING): A TOOL FOR INFANT AND 
YOUNG CHILD FEEDING PROGRAMMING
C. Lutter1, R. Mir2, H. Pachón3, E. Cheung4, K. Sullivan3, 
H. Creed de Kanashiro5, A. Panjwani1, J. Escobar6 
1Pan American Health Organization/WHO 
2US Centers for Disease Control and Prevention, 
USA 
3Rollins School of Public Health Emory University, 
USA 
4UNICEF, USA 
5Instituto de Investigación Nutricional, Peru 
6University of South Carolina, USA 

Background and objectives: Setting-specific program gui-
dance on infant and young child feeding (IYCF), particularly 
complementary feeding, continues to be a challenge. To ad-
dress this, we developed ProPAN, a step-by-step tool aimed at 
ministries of health, NGOs and international organizations. 

Methods: Developed by a multi-disciplinary team of nutri-
tionists, social scientists, epidemiologists and computer pro-
grammers and by building on field experiences in Africa, Asia, 
Latin America and the Caribbean. 

Results: ProPAN consists of a field manual and software ba-
sed on Epi Info™ for data entry and analysis. Its features include 
1) Forms and guides for collection of quantitative and qualitati-
ve data; 2) Methods for integrating quantitative and qualitative 
data; 3) Methods for formulating, ranking, and selecting die-
tary and feeding practice recommendations, based on practica-
lity, feasibility, and acceptability; 4) Software for standardized 
input and output of nutrition, feeding and diet information; 
and 5) Guidance on how to convert the resulting data into an 
intervention or program and to design a monitoring and eva-
luation strategy. The 2nd edition of ProPAN incorporates the 
WHO Child Growth Standards, WHO/UNICEF IYCF Indi-
cators, a method to measure responsive feeding, questions on 
HIV and infant feeding, MUAC for use in emergency settings, 
and outputs to use with WHO’s Optifood program.

Conclusions: ProPAN provides a systematic and complete 
tool for programming in infant and young child nutrition. It is 
flexible in that the modules can be used individually or as one 
comprehensive exercise, depending on the needs of the user. It 
can also be used to train nutritionists in quantitative and quali-
tative research methods. 

Key words: breastfeeding, complementary feeding, child 
nutrition ProPAN was developed by PAHO/WHO and 
UNICEF with support from the US CDC and Emory Universi-
ty. ProPAN is freely available in English, French and Spanish at 
www.paho.org/ProPAN. The 2nd edition was funded, in part, 
by GAIN.
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PO792
BREAST FEEDING PRACTICE IN BANGLADESH: 
ADDRESSING THE BOTTLENECKS WITH COMMU-
NITY HEALTH WORKERS IN A COMMUNITY BA-
SED INTERVENTION OF BRAC
M. Chowdhury1, K. Afsana1 
1Brac Centre, Dhaka, Bangladesh

Background and objectives: In Bangladesh 85% children 
were exclusively breast fed in first month of life which dropped 
to 35.1% just at 4th month and further at 6th month (7.3%). 
Only half of the babies are initiated breast feeding within first 
hour of life. The impact has been reflected over the prevalence 
of malnutrition among under five children (41% stunting and 
51% anaemia) (Bangladesh Demographic Health Survey 2011). 
To address this issue BRAC developed comprehensive nutri-
tion promotion activities at community level covering around 
1 million under two children in rural and urban slum areas. 

Methods: BRAC trained 58,000 community health workers 
(CHW) in diversified skills of breast feeding counseling and 
management of breast feeding complications. They follow chil-
dren since birth till age below five years. CHWs attend home 
births and initiate breast feeding at first hour. During the sub-
sequent home visits they ensure exclusive breast feeding (EBF) 
by counseling the parents and grandparents and manage minor 
problems around breast feeding. Between 181-187 days (se-
venth month) they demonstrate complementary food prepa-
ration using family food and emphasize on adequate quantity, 
proper composition and hand washing. At the same time breast 
feeding also continued for two years. 

Results: According to MIS report, in 2012 among 405,951 
born alive babies, 366,127 were breast feed at first hour and 
182,322 infant continued exclusive EBF for six months. CHWs 
collected monthly information of child feeding and based on 
six months data report on EBF, not single survey. CHWs de-
monstrated 290,800 complementary feeding at the same time 
encouraged mothers to continue breast feeding. 

Conclusions: CHWs can influence in early initiation when 
attend births. Regular household visits encouraged mothers 
and motivates family members’ support for continuation of 
breast feeding, still there remains challenge in continuation for 
six months. 

Key words: BRAC, CHW, breast feeding
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DIET QUALITY OF MOROCCAN PERIMENOPAU-
SAL WOMEN INTEGRATED IN A MULTIDISCIPLI-
NARY INTERVENTION STUDY
P. Aranda1, P. Ruíz-Cabello1, J. Benítez2, N. Moratalla3, 
M del Mar. Fernández1, V. Aparicio1, M. Errami4, M. Sen-
haji4 
1Department of Physiology And Institute of Nutri-
tion And Food Technology, Faculty of Pharmacy 
And School of Sport Sciences, University of Grana-
da 
2Department of Physical Education and Sport, 
School of Sports Sciences, University of Granada, 
Spain 
3Clinical Management Unit of Pinos Puente, Grana-
da Metropolitan District, Spain 
4Department of Physiology and pathophysiology, 
University Abdelmalek Essaadi, Tetouan, Morocco

Background and objectives: Northern Morocco and 
southern Spain are areas geographically close but with large 
socioeconomic and cultural differences. The aim of this study 
was to determine the quality of the diet of a group of perime-
nopausal women in southern Morocco. 

Methods: The study comprised 151 women from the Nor-
th of Morocco with an age ranged 45-65 years. It was carried 
out an assessment of the quality of the diet by a validated food 
survey, designed by Mataix et al. (2000) for the assessment of 
nutritional status of Andalusia. The data have been entered into 
the nutrition program AYS44, designed at the Institute of Nu-
trition and Food Technology of the University of Granada. 

Results: Energy and fiber intake are adequate are adequate 
to cover the recommendations of women in this stage of life. 
The energy profile shows that the women’s diet is normoproteic 
(15%) hypoglucidic (47%) and hyperlipidic (41%). The quali-
ty of dietary fatty acids according to the ratio of unsaturated / 
saturated fatty acids is less (2.5) than those found in Spanish 
women of similar characteristics (3.0) probably due to the use 
of argan oil and sunflower oil instead of olive oil. The avera-
ge intake of vitamins is adequate, except for vitamin A which 
covers only 85% of the recommended intakes (RI). Mineral 
intake is insufficient for calcium (87% RI), zinc (92% RI) and 
iodine (61% IR). Statistical analysis of the data collected for this 
study was carried out using SPSS version 20.0. 

Conclusions: Moroccan women have a worse lipid and ca-
loric profile than Spanish women, presenting a deficit in some 
vitamins and minerals which are essential to prevent diseases 
associated with perimenopause. Nutrition education policies 
are mandatory for this group of women who could be health 
workers in their environment. 

Key words: perimenopausal, Morocco, survey, Diet quality.
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PO794
IN VITRO IRON AVAILABILITY FROM SIX DIFFE-
RENT INFANTS CEREALS RECONSTITUTED WITH 
GROWING-UP MILK OR WATER
L. Fernández-Palacios1, C. Frontela Saseta1, C. Martínez 
Graciá1, G. Ros Berruezo1 
1University of Murcia, Murcia, Spain

 Background and objectives: Iron deficiency is the most 
prevalent nutritional disorder in developing countries. In in-
dustrialized countries, the prevalence of iron deficiency also 
remains the most common nutritional deficiency in the early 
childhood. Food fortification is an effective strategy to reduce 
iron deficiency. 

Methods: In this study, six different commercial infant ce-
reals (Gluten-Free Cereal, 8 Cereals, Multicereals, Cereals with 
Mixed Fruits, 8 Cereals with Honey, Cereals with Cacao) re-
constituted with water or growing-up milk were analyzed to 
study possible differences in iron bioavailability. An in vitro 
method to simulate the gastrointestinal digestion process of 
infants, was applied to study the iron bioavailability from in-
fant cereals for that enzymatic treatment was carried out in two 
stages involving pepsin at pH 2.0 followed by pancreatin and 
bile salts at pH 6.5 . The incubation period was of 2 hours to 
mimic the transit of meal in the gastrointestinal tract of infants 
. Iron content was determined using a flame atomic absorption 
spectrometer. Solubility and dialysis of iron recosntituted with 
water o growing-up milk, were compared by anova one way 
values of p<0.05 were considered significant. 

Results: Infants cereals recosntituted with growing-up milk 
showed the highest amount of iron. However when, infants ce-
reals were mixed with water, increase in the Fe didyzebility per-
centage was observed compared with the same cereals mixed 
with growing-up milk (3±0.2%) and (1.9±0.1%), respectively. 

Conclusions: The nutritional status of iron in infants de-
pends, mainly, on the stores at birth, the requirements of iron 
for growth and bioavailability of dietary iron from fortified in-
fants cereals. Mixing infants cereals with water seems to be and 
adequated strategy to improve Fe availability to prevent iron 
deficiency in these population such as prematurity, low birth 
weight, etc.

Key words: iron, bioavailability, growing-up milk, fortifi-
cation
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DIETARY IRON INTAKE AND IRON STATUS AMONG 
LACTATING WOMEN IN BHAKTAPUR, NEPAL
S. Henjum1, M. Manger2, R C. Chandyo3,4, A. Thorne-
Lyman5, M. Ulak3, E. Skeie6, P S. Shrestha3, L M. Locks5, 
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1Oslo And Akershus University College, Norway 
2GC Rieber Compact AS, Norway 
3Department of Child Health, Institute of Medicine, 
Tribhuvan University, Kathmandu, Nepal 
4Centre for International Health, University of Ber-
gen, Norway 
5Departments of Nutrition, Harvard School of Public 
Health, 665 Huntington Avenue, Boston, MA 02115, 
USA 
6Department of Heart Disease, Haukeland Universi-
ty Hospital, Norway  
7Institute of Medicine, Haukeland University Hospi-
tal, University of Bergen and Laboratory of Clinical 
Biochemistry, Norway 
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Background and objectives: The main objective was to 
describe the dietary iron intake and dietary predictors of iron 
status and hemoglobin concentration among lactating women 
in Bhaktapur, Nepal 

Methods: In 2008 and 2009 we included 500 randomly 
selected lactating women in a cross sectional survey. Dietary 
information was obtained by three 24-h recall interviews inclu-
ding personal recipes. Plasma concentrations of hemoglobin 
(Hb), serum ferritin and transferrin receptors were measured. 

Results: The median iron intake from food was 26.4 mg 
and the main contributors of dietary iron were mustard leaves 
(25%) and beaten rice (18%). Around 90% of women had taken 
iron supplements during pregnancy and the mean duration of 
iron supplementation was 4.8 months. The prevalence of ane-
mia was 20% (Hb<12.3 g/dl) and the prevalence of iron defi-
ciency was 5 % (plasma ferritin <15µg/l). Higher serum ferritin 
levels were associated with greater intake of dietary iron intake 
(x (95% CI) 0.01 (0.004, 0.01). A significant negative associa-
tion between dietary iron intake and transferrin receptor was 
found (x (95% CI): -0.002 (0.003, 0.00). In addition, for the 
women with children<6 months, iron supplementation was 
positively associated with plasma ferritin concentrations (P in-
teraction<0.001) and negatively associated with plasma TfR (P 
interaction=0.07). 
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Conclusions: Due to a high dietary intake of non-hem iron 
combined with low bioavailability, a high proportion of the wo-
men in this study were at high risk of inadequate intake of iron. 
Our analysis showed that higher intakes of dietary iron were 
associated with better plasma ferritin and transferrin receptor 
status and iron supplementation for at least 6 months during 
pregnancy was associated with better hemoglobin concentra-
tion during the lactation period. 

Key words: dietary iron, bioavailability, iron supplements
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DIET QUALITY IN A GROUP OF PERIMENOPAUSAL 
WOMEN FROM SOUTH SPAIN BASED ON FOOD 
FREQUENCY QUESTIONARY AND MEDITERRA-
NEAN DIET SCORE.
P. Ruiz-Cabello Turmo1 2, N. Moratalla1,2, E. Gregorio1,2, 
V. Aparicio1,2,3, M M. Fernández1,2, P. Aranda1,2

1School of Farmacy, Department of Physiology, 
University of Granada, Spain 
2Institute of Nutrition and Food Technology, Grana-
da, Spain 
3Faculty of Sport Sciences, University of Granada, 
Spain 

Background and objectives: Nowadays, women between 
45-65 years present different lifestyles to those of their pre-
vious generations which can modify the eating habits of the 
whole family. Our aim is to determine the quality of the diet of 
a group of perimenopausal women in Southern Spain, using a 
Food Frequency Questionnaire and the adherence to the Me-
diterranean Diet. 

Methods: The study comprised 143 women from the South 
of Spain with an age ranged 45-65 years. Food frequency habits 
was assessed by a food frequency questionnaire developed by 
Mataix et al, 2000 which has been widely validated in the nutri-
tional assessment of the Andalusian population studies. Adhe-
rence to the Mediterranean Diet was determined by using the 
Mediterranean Diet Score(SDM) developed by Panagiotakos et 
al, 2005. 

Results: From the food frequency questionnaire the results 
were as follows: cereal (pasta, rice, bread, and non-refine ce-
reals) (3.5 servings/day), fruit (2 s/d), nut (0.3 s/d) and water 
group (5.6 s/d) are relatively under the recommendations. 
Dairy products (2.9 s/d) and pulses group (0.5 s/d) are within 
the recommendations. Fish (0.9 s/d) and egg (0.3 s/d) groups 
slightly exceed the recommendations. Vegetables (3.9 s/d), 
meat and meat products (1.4s/d), sweets (1.1s/d) and dietary 
fat group (2.9 s/d) greatly exceed the recommendations. The 
women studied have occasional and moderate alcohol con-
sumption (0.4 s/d). SDM ranges from 0-55 points, in which our 

women presented an average score, equal to 33.03±4.19. Statis-
tical analysis of the data collected for this study was carried out 
using SPSS version 20.0 

Conclusions: In general, diet in our study group is in accor-
dance to healthy dietary habits. However there are some food 
groups whose consumption should be modified. Those data 
indicate that our results beside others from different studies 
are key to the development of nutritional education campaigns 
aimed at perimenopausal women. 

Key words: perimenopausal, mediterranean diet score, 
food frequency, south spain women.
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CAFFEINE CONTENT AND EXERCISE-PSYCHOSTI-
MULANT EFFECTS OF VIA® INSTANT COFFEE
S. Kirk1, J. Buth2, M C. Powers1, C. Goggin1, L. Lowery1,3 
1Department of Human Performance and Sports 
Business, University of Mount Union, Alliance, Ohio, 
USA 
2Department of Chemistry and Biochemistry, Uni-
versity of Mount Union, Alliance, Ohio, USA 
3Nutrition, Exercise, and Wellness Associates Ltd., 
Cuyahoga Falls, Ohio, USA

Background and objectives: The purposes of this study 
were to objectively determine the caffeine content of VIA® ins-
tant coffee (VIA) and to elucidate its psychostimulant effects 
during exercise. There is little commercial information about 
the caffeine content of VIA. We hypothesized that VIA would 
increase (p<0.05) subjective reports of energy, alertness, and 
focus during exercise in resistance-trained university students, 
compared to themselves in a decaffeinated (DCF) condition. 

Methods: Caffeine Content: VIA and DCF individual pac-
kets were analyzed in triplicate by high performance liquid 
chromatography (HPLC) to determine caffeine content. The 
samples were constituted in deionized water, further diluted, 
and syringe-filtered prior to analysis. Caffeine concentrations 
were determined from a six-point calibration curve of caffeine 
standards. Exercise-Psychostimulant Effects: After 24 hours of 
dietary control and caffeine abstinence, fasted subjects perfor-
med resistance exercise under two conditions (VIA, DCF) se-
parated by 48-72 hours. Immediately after exercise, subjects ra-
ted feelings of energy, alertness and focus on a five-point scale. 

Results: VIA was found to contain 164±3 mg (mean +SD) 
per serving. For DCF, caffeine was below the calibration ran-
ge (<9 mg per serving). Regarding psychostimulant effects, 
there was a significant increase in alertness (VIA 4.17±0.94 vs 
DCF 3.17±0.83; p=0.00013); energy (VIA 4.50±0.67 vs DCF 
3.17±0.72; p=0.00002); and focus (VIA 4.33±0.78 vs DCF 
3.33±0.0394; p=0.00394). 
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Conclusions: These preliminary data reveal caffeine con-
tent for VIA substantially above reported values for regular 
instant coffee (164 vs 64 mg) and support the hypothesis that 
VIA increases exercise related perceptions of energy, alertness, 
and focus. 

Key words: caffeine, coffee, resistance exercise, psychomo-
tor
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Public Health,Tehran University of Medical 
Sciences,Tehran, Iran 
5Students Research Committee, Shahid Beheshti 
University of Medical Sciences and Health Services 
6Nutrition Research Departement, National Nu-
trition and Food Technology Research Institute, 
Tehran, Iran 

Background and objectives: Calcium is the most limiting 
nutrients in the Iranian household diet. Sufficient calcium in-
take is crucial to support growth spurt during preteen and tee-
nage years. This study aimed to assess daily calcium intake, its 
major dietary sources and the association with socioeconomic 
atatus (SES) in primary school children in the city of Tehran. 

Methods: In a cross-sectional study, 501 students (244 girls 
and 257 boys) from grades 4 and 5 of elementary schools were 
selected through systematic random sampling from all dis-
tricts of the city of Tehran. Demographics and SES was asses-
sed using a questionnaire through face-to-face interviews. Ca 
intake was assessed using a validated 60-item semi-quantitative 
food frequency questionnaire, specifically designed for dietary 

sources of Ca. One way-ANOVA test was used to compare 
within-group total calcium intake in each gender and in total 
participants, followed by post hoc Tukey HSD test. 

Results: Mean calcium intake of the children was 
917.5±440.8 mg/day (girls: 901.2±447.7 mg/day; boys: 
932.8±434.4 mg/day). While only 17.8% met the daily recom-
mended intake of Ca (>1300mg/day), the intake in 59.9% was 
below 75% of RDA. Main contributors of Ca in the children’s 
diet were milk and dairy products (69.3% of total calcium in-
take). Only 29.8% met the food-based dietary guidelines for 
dairy intake (>3 serving/day). No significant difference was 
observed between boys and girls in the intake of calcium and 
dairy products; however, calcium intake of girls in the middle 
SES district was significantly lower than boys in the same dis-
trict (780.3±44.3mg/day vs 964.5± 48.5 mg/day; p<0.05) and 
girls in both low and high SES districts. No significant asso-
ciation was observed between Calcium intake of children and 
other socioeconomic variables. 

Conclusions: Planning useful nutrition strategies for over-
coming this problem seems inevitable. 

Key words: calcium intake, primary school children, Te-
hran.

PO799
IMPACT OF DAILY CONSUMPTION OF A MICRO-
NUTRIENT-FORTIFIED, LIPID-BASED NUTRIENT 
SUPPLEMENT (LNS) ON BREAST MILK INTAKE IN 
MALAWIAN INFANTS
C. Kumwenda1, 4, M. Haskell2, J. Hemsworth3, P. Ashorn1, 
K. Maleta4, K. Dewey2 
1Department of International Health, University of 
Tampere School of Medicine, Tampere, Finland 
2Program in International and Community Nutri-
tion, Department of Nutrition, University of Califor-
nia, Davis, USA 
3Department of Nutrition and Public Health Inter-
vention Research, London School of Hygiene and 
Tropical Medicine, London, UK 
4Department of Community Health, College of Me-
dicine, University of Malawi, Blantyre, Malawi

Background and objectives: Clinical trials have been de-
signed to assess the effects of LNS on infant growth and deve-
lopment. Infants self-regulate their energy intakes, thus LNS 
has the potential to reduce breast milk intake. The objective of 
the study was to estimate breast milk intake, in a sub-sample 
of Malawian infants (n=358) participating in the iLiNS-DOSE 
trial at 9-12 mo of age, using the dose-to-mother deuterium 
oxide dilution technique. 
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Methods: In the main trial, at 6 mo of age infants were ran-
domly assigned to receive either LNS at a daily dose of 10 g, 20 
g or 40 g, or no study supplement until 18 mo of age. Breast 
milk intake was assessed in 9-12 mo infants using the dose-to-
mother deuterium oxide technique. An oral dose of 30 g deu-
terium oxide was given to mothers after collecting 4 ml and 2 
ml of baseline saliva samples from mothers and infants respec-
tively. Saliva samples from mother-baby pairs were further co-
llected at 1, 2, 3, 4, 13, and 14 d post-dosing. Deuterium enrich-
ment of saliva samples was measured using Fourier-transform 
infrared spectrometer. Mean daily breast milk intake and ma-
ternal % body fat were calculated from deuterium enrichment 
data based on a two-compartment, steady-state model. 

Results: Daily mean (SD) breast milk intake was 752 (244) 
g/d and did not differ by group (p=0.51). Mean (SD) non-
breast milk oral water intake was 388 (255) g/d and did not 
differ (p=0.81) by group. Mean (SD) maternal % body fat was 
21.5 (7.7). 

Conclusion: Daily consumption of LNS by healthy 
Malawian infants did not significantly affect mean breast milk 
intake. Funding was provided by the Mathile Institute for the 
Advancement of Human Nutrition, the International Atomic 
Energy Agency, the University of Tampere, and the Bill & Me-
linda Gates Foundation. 

Key words: LNS, breast milk, deuterium oxide

PO800
PATTERNS, MICRONUTRIENT AND CALORIC IN-
TAKE FROM BEVERAGES IN OLDER ADULTS WITH 
MILD COGNITIVE IMPAIRMENT
B. Venci1, N. Hodac1, M. Shidler2, S. Lee1, R. Krikorian2 
1Department of Nutritional Sciences, University of 
Cincinnati, Cincinnati, Ohio, USA 
2Department of Psychiatry and Behavioral Neuros-
cience, University of Cincinnati, Cincinnati, Ohio, 
USA

Background and objectives: The objective of this study was 
to determine patterns of beverage consumption and the contri-
bution to micronutrients and calories from beverages in older 
adults with mild memory decline. 

Methods: This was a cross-sectional study with 60 free li-
ving older adults (71.7±5.4 years) who had mild cognitive 
impairment, a risk condition for dementia. Participants were 
mostly female (61.7%), white-American (93.3%) with some co-
llege education or above (88.3%). Dietary data collected using 
3-day food records were analyzed using Nutrition Data Sys-
tems for Research. 

Results: Total daily consumption of fluid was 53.6±26.7 
fl oz and water was the most frequently consumed beverage 

(n=53, median =13.3 fl oz among consumers) followed by 
milk (n=49, 5.3 fl oz), tea/coffee (n=48, 16.0 fl oz), and 100% 
fruit and vegetable juice (n=27, 5.3 fl oz). The nutrients of 
greatest contribution to the diet from beverages included vi-
tamin D (29.4±25.5% out of total vitamin D consumption), 
calcium (26.4±14.5%), vitamin B2 (22.0±12.8%), magnesium 
(18.9±8.4%), and vitamin C (18.1±23.9%). Interestingly, only 
about 11% of total energy and<2% of energy from added sugar 
came from beverages. 

Conclusions: These preliminary findings suggest that nu-
trient dense beverages play a substantial role in overall micro-
nutrient intake, despite comprising a small component of daily 
caloric intake. 

Key words: beverages, older adults, micronutrients

PO801
CHANGES IN FUNCTIONAL BIOCHEMICAL ZINC 
INDICES AND BONE MASS OF ADULT WOMEN 
DURING LACTATION
V M. Gomes1, D I. Silva1, A G. Torres1, F. Kamp2 
1Laboratório de Bioquímica Nutricional e de Ali-
mentos, Instituto de Química, Universidade Federal 
do Rio de Janeiro, Rio de Janeiro, RJ, Brazil 
2Instituto Federal de Educação, Ciência e Tecnologia 
do Rio de Janeiro, Rio de Janeiro, RJ, Brazil

Background and objectives: Zinc is recognized to be es-
sential for bone metabolism and antioxidant defense, which 
is partially related to its structural and catalytic role for diffe-
rent enzymes activities. Therefore, zinc deficiency during lac-
tation could exacerbate the bone loss inherent to this period 
and contribute to oxidative stress. The aim of this study was to 
investigate the effect of lactational period (LP) on functional 
biochemical zinc indices and bone mineral density (BMD) of 
Brazilian lactating women. 

Methods: Fourteen women (31 ± 4.7 y), exclusively breast-
feeding, with low zinc intake (7.7 ± 3.8 mg/d) were evaluated 
in two LP: 2-4wk (early lactation, EL) and 12-14wk postpartum 
(middle lactation, ML). Functional biochemical zinc indices 
[erythrocyte superoxide dismutase (SOD); erythrocyte ami-
nolevulinic acid dehydratase activity (δ-ALAD) and in vitro 
zinc-δ-ALAD activation (Zn-δ-ALAD%); plasma bone alkali-
ne phosphatase (BAP)] and measures of BMD [at total body 
(TBMD) and lumbar spine (L2-L4)] were assessed in both pe-
riods. 

Results: Comparing ML to EL, significant reduction were 
observed for: δ-ALAD (18%; p=0.002), indicating a lower con-
tent of zinc bound and/or oxidation of thiols groups essential 
for δ-ALAD activity; and SOD (21.3%, p = 0.01), suggesting 
increased production of oxidants during lactation. The increa-



645Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

se on BAP activity (21.9%, p = 0.003), a bone formation index, 
and the decreases on TBMD (p = 0.001) and L2-L4 (p = 0.002), 
are consistent with the high rate of bone turnover during this 
period. 

Conclusions: Our results suggest impairment on antioxi-
dant status and also a redistribution of zinc during lactation in 
order to attend the high rate of bone turnover. 

Key words: Lactation, zinc, bone, antioxidant. Financial 
support: CNPq, CAPES. 

PO802
ANTIOXIDANT CAPACITY OF BOTH PLASMA AND 
BREAST MILK DECREASED DURING LACTATION 
IN ADULT WOMEN EXCLUSIVELY BREASTFEE-
DING
D I. Silva1, V M. Gomes1, M S. Rodrigues1, AG. Torres1, F. 
Kamp2

1Laboratório de Bioquímica Nutricional e de Ali-
mentos, Instituto de Química, Universidade Federal 
do Rio de Janeiro, Rio de Janeiro, RJ, Brazil 
2Instituto Federal de Educação, Ciência e Tecnologia 
do Rio de Janeiro, Rio de Janeiro, RJ, Brazil

Background and objectives: The increased energy meta-
bolism and the transfer of antioxidant substances to human 
milk could impair antioxidant status during lactation, nega-
tively affecting maternal health. The impairment on maternal 
antioxidant status can also contribute to reduce the antioxidant 
capacity (AC) of breast milk, with possible consequences for 
the infant exclusively breast-fed. The aims of this study were 
to evaluate the effect of lactation period on AC in plasma and 
breast milk of adult women, and also their association. 

Methods: Plasma and breast milk samples of fourteen 
healthy women (31±4.7 y), exclusively breastfeeding, were ob-
tained at wk 2-4 (early lactation, EL) and wk 12-14 of lactation 
(middle lactation, ML). Total AC (TAC) in plasma and milk 
samples was assessed by ferric-reducing ability (FRAP) and 
oxygen radical absorbance capacity (ORAC) assays. 

Results: At ML, significant reduction was observed for TAC 
in both, plasma (35%, p<0.05) and breast milk (33%, p=0.01) 
only for FRAP assay. These results suggest oxidation of redu-
cing agents contributors to the method during lactation. By 
ORAC assay it was noted a significant correlation between 
TAC in plasma and breast milk (r=0.74; p<0.001). 

Conclusions: Our results suggest that exclusive breastfee-
ding may impair the antioxidant status of adult women, which 
possibly contributes to decrease antioxidant capacity in breast 
milk. 

Key words: lactation, antioxidant capacity, breast milk. Fi-
nancial support: CNPq, CAPES.

PO803
FEASIBILITY AND ACCEPTABILITY OF INTEGRA-
TING VITAMIN A RICH ORANGE FLESHED SWEET 
POTATO INTO ANTENATAL CARE SERVICES IN 
WESTERN KENYA
Y. Machira1, C. Levin2, F. Grant3, E. Kedera1, M. Wama-
lwa3, A. Bingham1, D. Cole4, J. Low3 
1Program for Appropriate Technology in Health 
(PATH), Nairobi, Kenya 
2University of Washington, Seattle, USA 
3International Potato Centre (CIP), Nairobi, Kenya 
4Dalla Lana School of Public Health, University of 
Toronto, Toronto, Canada

Background and objectives: This study presents findings 
on the acceptability and feasibility of an integrated nutrition, 
agriculture and health intervention that delivers vitamin A 
rich, orange fleshed sweet potato (OFSP), through antenatal 
care services (ANC) with the goal of improving the health and 
nutrition of pregnant women and their infants in Western Ken-
ya. 

Methods: We explored the feasibility and acceptability of 
the intervention through 42 interviews with nurses, commu-
nity health extension workers (CHEW), vine multiplers (VM), 
agriculture extension agents and district-level officials; and 
24 focus group discussions with community health workers 
(CHW), pregnant women, and their husbands. Qualitative data 
was transcribed verbatim and analysed using NVivo 10.0. Con-
tent analysis was used to identify key topics, relational analysis 
to examine relationships between themes and respondents. 

Results: Enhanced maternal and child health coupled with 
food security were the most recognized benefits by respon-
dents. Mothers felt their children were less susceptible to di-
sease and more energetic; they and their partners also valued 
OFSPs’ shorter maturity and higher yields. Frontline health 
workers perceived higher ANC attendance and increased con-
tact between mothers, their partners and children with the 
health system. All implementers were motivated by enhanced 
training, more effective nutrition messaging, tangible recom-
mendations to improve dietary quality, community recogni-
tion, and ability to better serve their clients. CHWs emerged 
as key facilitators of implementation and outreach to mothers. 
Challenges to implementation and uptake included mothers’ 
distance to ANC and VMs, misperceptions such as OFSP ha-
ving contraceptive properties, need for continuous community 
sensitization, and increased workload without commiserate re-
muneration for CHWs and VMs. 

Conclusions: Perceived benefits and motivating factors 
among key stakeholders outweighed challenges of integrating 
OFSP with ANC services. These findings contribute to other 
evaluation activities that assess effectiveness, feasibility and ac-
ceptability of this integrated agriculture and health interven-
tion. 

Key words: vitamin A, sweet potato, infants
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PO804
CONTRIBUTION OF INTRA-ABDOMINAL AND/OR 
SUBCUTANEOUS ABDOMINAL AND TOTAL ADI-
POSE TISSUE IN THE DEVELOPMENT OF THE CAR-
DIOMETABOLIC RISK FACTORS IN CHILDREN
N. Ramos-Ibanez1, C. Gonzalez-Alvarez1, L. Ortiz-Her-
nandez1, J. Azpiroz-Leehan2 
1Departament of Health Care, Autonoma Metropo-
litana University, Campus Xochimilco, Mexico City, 
Mexico 
2Departament of Electrical Engineering, Autonoma 
Metropolitana University, Campus Iztapalapa, Mexi-
co City, Mexico

Background and objectives: Abdominal adipose tissue is 
related to metabolic disturbances. Particularly, the intra-ab-
dominal adipose (IAAT) has physiology characteristics that 
appear involved in the development of hyperglycemia, insulin 
resistance, dyslipidemia, and hypertension in adults. The aim 
of the present study is to examine which kind of adipose tissue 
(IAAT, subcutaneous abdominal adipose tissue -SAAT- or total 
body fat) is associated more strongly with cardiometabolic risk 
factors in school children. 

Methods: Volunteers were 119 children aged 6-12 years 
from a school of Mexico City. IAAT and SAAT were assessed 
with imaging magnetic resonance (Phillips 3T system) in L4-
L5 region. Total body fat (BF) was evaluated with dual energy 
x-ray absorptiometry (Discovery Wii Hologic). Fasting gluco-
se, insulin and lipids blood concentrations were determined, 
the HOMA index was estimated and systolic and diastolic 
blood pressures (SBP and DBP, respectively) were measured. 

Results: Preliminary results showed that there were no di-
fference in adiposity and cardiometabolic parameter between 
girls and boys. Partial correlations adjusted by age and sex 
showed that IAAT was positively associated with the concen-
tration of triglycerides (r=0.24, p<0.01) and negatively corre-
lated with HDL (r=-0.25, p<0.01). Meanwhile SAAT was posi-
tively associated with insulin and triglycerides concentrations, 
HOMA index and SBP (r=0.44, r=0.35, r=0.42, r=0.19 respec-
tively, p<0.01) and negatively associated with HDL concentra-
tion (r=-0.34, p<0.01). BF was also positively associated with 
insulin and triglycerides concentrations, HOMA index, SBP 
and DBP (r=0. 35, r=-0.27, r=0.33, r=0.20, r=0.19, p<0.050) 
and negatively with HDL concentration (r=-0.35, p<0.01). 

Conclusions: Adiposity negatively influences on HDL 
concentration. Insulin concentration and SBP only seem to 
be affected by subcutaneous adipose tissue. LDL and glucose 
concentrations could not be altered by changes in adiposity in 
children. These preliminary results indicate that the SAAT is 
associated more strongly with cardiometabolic risk indicators 
than the IAAT. 

Key words: children, adipose tissue, caridiometabolic fac-
tors

PO805
COMPARISON OF VEGETARIAN AND NON-VEGE-
TARIAN ADOLESCENTS ON ANTHROPOMETRIC 
PARAMETERS
G. Segovia-Siapco1, J. Hilton1, J. Sabaté1 

1Department of Nutrition, School of Public Health, 
Loma Linda University, USA

Background and objectives: Vegetarianism (absence of 
meat in the diet) has become a popular trend among adoles-
cents. We investigated if vegetarian and non-vegetarian adoles-
cents attending Adventist schools differ in growth indices and 
body composition. 

Methods: We conducted a cross-sectional study among 307 
adolescents (163 females and 144 males), aged 12-19 years, 
who reported their food consumption using a web-based food 
frequency questionnaire designed for the study. We measured 
weight, height, waist and hip circumferences, and used a bio-
impedance scale for fat mass and fat-free mass measurements. 
“Vegetarian” was defined a priori as someone with a combi-
ned intake of less than one serving per week of meat, poul-
try, and fish. Gender-specific BMI-for-age and height-for-age 
z-scores were determined using WHO growth standards. AN-
COVA was performed to test differences between vegetarians 
and non-vegetarians on growth indices and body composition 
while controlling for confounders. 

Results: Seventy-six (25%) participants were vegetarians, 
55% of which were females and 43% Caucasians. Height-for-
age z scores were significantly higher (0.20 vs -0.12, p=0.014) 
and BMI-for-age z scores were significantly lower (-0.03 vs 
0.35, p=0.010) for vegetarians than non-vegetarians but after 
adjusting for hereditary and socio-economic factors, values at-
tenuated and lost significance. The proportion of obese vegeta-
rians was half that of non-vegetarians (4% vs 8%). Vegetarians 
have lower waist circumference (73.2 cm vs 74.0 cm) and fat 
mass (10.5 kg vs 11.6 kg) than non-vegetarians but not signi-
ficantly different after adjusting for age, gender, and ethnicity. 
Both groups have similar waist-to-hip ratios and fat-free mass. 

Conclusions: Vegetarian adolescents tend to be relatively 
taller, slimmer, and have less fat mass than their non-vegeta-
rian counterparts. 

Key words: vegetarian, adolescents, obesity, body compo-
sition
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PO806
MATERNAL NUTRITION AND ITS CONTRIBUTION 
TO POOR OBSTETRIC OUTCOMES
R. Galloway1, S. Wilson2, J. Kavle1 
1Maternal And Child Health Integrated Program 
(MCHIP)/Program For Appropriate Technology In 
Health (PATH), USA 
2Consultant, Seattle, Washington, USA

 Background and objectives: Poor maternal dietary in-
take continues to be unaddressed worldwide. Its contribution 
to obstetric complications (OC) is not well-documented. The 
Maternal and Child Health Integrated Program (MCHIP) re-
viewed and synthesized main findings from the literature on 
the subject. 

Methods: On-line searches were conducted in PubMed and 
POPLINE to identify randomized controlled trials, systematic 
reviews, observational studies, and meta-analyses related to 
maternal nutritional status and poor obstetric outcomes, parti-
cularly postpartum hemorrhage (PPH), sepsis, pre-eclampsia/
eclampsia (PE/E), and obstructed labor (OL). A total of 213 
articles were retrieved and another 107 citations identified by 
the “snowball technique”. Selection criteria included the study 
being related to the four maternal obstetric outcomes and any 
nutrient other than calcium or magnesium sulfate which was 
the subject of a recent review. 

Results: A total of 46 papers were selected for review with 
half conducted in low/middle income countries. One analysis 
identified a 25% decrease in maternal mortality with a 1 g/dl 
increase in pregnancy hemoglobin. Four studies observed an 
increased risk of PPH with anemia. Vitamin A supplementa-
tion reduced maternal mortality in Nepali women but not in 
women in Ghana or Bangladesh. Low serum zinc status has 
been associated with poor labor and delivery outcomes (pro-
longed labor, e.g.); however, supplementation trials have not 
found an effect. Consuming fish oil appears to have no effect 
on PE/E but one study in Mexico found newborns were heavier 
when their mothers took n-3 docosahexaenoic acid. Maternal 
height is predictive of increased risk of assisted delivery with 
the risk 60% higher in women 146 cm to 157 cm compared 
with women in the highest quartile for height. 

Conclusions: The evidence for maternal nutrition and OC 
is not overwhelming. More research is needed to evaluate if a 
nutritious diet, and all its substances, improves OC. 

Key words: maternal, nutrition, obstetric outcomes
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THE OPERATIONAL RESEARCH FOR THE WORLD 
RELIEF RWANDA INNOVATION CHILD SURVIVOR 
PROJECT, NYAMAGABE DISTRICT
J. McLean1, K. Michaux1, W. Li1, M. Kabadege2, F. Nga-
bo3, M. Morrow2, O. Wollinka2 
1Department of Food, Nutrition and Health, Facul-
ty of Land and Food Systems, University of British 
Columbia, Vancouver, British Columbia, Canada 
2Maternal and Child Health Unit, World Relief, Kigali, 
Rwanda 
3rnal and Child Health Unit, Ministry of Health, 
Rwanda

Background and objectives: Nyamagabe district in Rwan-
da has some of the highest rates of malnutrition nationwide. 
While there has been success tackling both acute and chronic 
malnutrition, stunting has not significantly improved. Stra-
tegies are needed that target the multiple causes of stunting, 
specifically those that address infant and young child feeding 
(IYCF) across the ‘first 1000 days’ of life. This study was desig-
ned to evaluate a behaviour change innovation, which integra-
tes existing national nutrition programming with a week-long, 
hands-on nutrition training curriculum designed to empower 
mothers of children 0-23 months and Community Health 
Workers (CHWs) through participatory learning. Objectives: 
1. Improve IYCF knowledge, attitudes and practices of mothers 
and CHWs; 2. Increase the proportion of children introduced 
to a minimum acceptable diet of adequate consistency; and 3. 
Reduce stunting among children 6-23 months. 

Methods: Two 30-12 cluster samples, totalling 720 mothers 
of children under 24 months, were randomly selected in two 
hospital zones in Nyamagabe district. At baseline, mothers 
completed a survey of IYCF knowledge, attitudes and practices 
and maternal and child anthropometry was measured. 

Results: Only 3% of children met the minimum acceptable 
diet, 57% of infants 6-8 months met IYCF recommendations 
for timely introduction of complementary foods, 20% of chil-
dren were fed iron-rich foods, stunting prevalence was 39%, 
and 18% had diarrhoea in the previous two weeks, with only a 
small percentage receiving recommended treatment (23% re-
ceived ORS, 40% offered more fluids, 17% treated with zinc). 

Conclusions: Our results confirm the need for an innova-
tive approach to improve maternal knowledge and IYCF care 
practices that will positively affect the nutritional status of chil-
dren and mothers. Existing programs have not translated into 
a significant reduction in stunting or prevention of diarrhoea 
making this research relevant as both infection and malnutri-
tion are linked to stunting. 

Key words: behaviour change, stunting.
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PO808
VITAMIN A DEFICIENCY AND ANEMIA IN CUBAN 
PRESCHOOL CHILDREN
B. Basabe-Tuero1, C. Macías-Matos1, G. Pita-Rodrí-
guez1, S. Jiménez-Acosta1, C. Hernández2, M. Cruz-
Jorge2, R. Herrera-Charro2, R. O´Farril-López2, I. Calde-
rius-Espinosa2, K. Paulí-Echeverría2, M. Leyva-Ávila2, D. 
López-Sosa2, Y. Vega-Castillo2, E. Martín-Oramas2, S. 
Orozco-Rodríguez2, M. Concepción-Alemañez2, A M. 
Jordán-Quintana2, Z. Fuentes-Gutiérrez2, C. Arocha-
Oriol1, D. Herrera-Javier1

1Institute of Nutrition And Food Hygiene, La Haba-
na, Cuba 
2Provincial Hygiene and Epidemiology Center, Cuba

Background and objectives: Micronutrient deficiency is an 
unquestionable public health problem, specially anemia and 
vitamin A deficiency. Many studies link vitamin A deficiency 
with anemia, therefore retinol deficiency impairs iron utiliza-
tion. A nationwide study was conducted in Cuba to assess vita-
min A status and its relationship with anemia. 

Methods: A cross-sectional study was carried out in 2205 
preschool children aged 6-59 month in Eastern, Center and 
Western of Cuba. Anemia status was assessed by hemoglobin. 
Plasma retinol was measured by high-performance liquid chro-
matography (HPLC). Biochemical indicators are expressed as 
mean±SD, minimum and maximum values. They were also 
described by the prevalence of subclinical vitamin A deficiency 
(0.35 to 0.70 mmol/L) and prevalence of anemia (hemoglobin 
<11.0 g/dL). Correlations between variables were calculated 
using Pearson’s correlation analysis for numerical data. Odds 
ratios stratified by groups of age (<2years/≥2years) were used 
to describe associations between anemia and retinol deficiency. 

Results: Mean plasma retinol concentrations were 0.98 
mmol/L (western), 1.10 mmol/L (central) and 1.10 mmol/L 
(eastern). No child had plasma retinol concentration below 
0.35 mmol/L, indicative of clinical deficiency. Subclinical de-
ficiency of retinol was seen in 8,6% of subjects (17.0% wes-
tern, 4,9 % central, 7.0% eastern). The prevalence of anemia 
was 20.2%, 12.1%, and 14.9% in western, central and eastern 
region, respectively. There were significant correlations of re-
tinol and hemoglobin in all region (r=0.113, p=0.009 western; 
r=0.114, p=0.000 central; r=0.095, p=0.01 eastern). Significant 
association between vitamin A deficiency and anemia was 
found in the western region (ORMH=2.80, 95%CI 1.50-5.23); 
however, in eastern (ORMH=1.61, 95%CI 0.94-2.76) and cen-
tral (ORMH=1.97, 95%CI 0.98-3.93) region had not statistical 
association. 

Conclusions: Vitamin A deficiency classified as a mild pu-
blic health problem in eastern and central regions. Only in the 
western region, where the vitamin A deficiency classified as 

moderate and the prevalence of anemia is larger, and associa-
tion between both was found. 

Key words: Vitamin A deficiency, anemia, preschool-chil-
dren
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EFFECT OF LONG TERM SUGAR-SWEETENED BE-
VERAGE INTAKE ON BMI IN CHILDREN FROM 4 TO 
12 YEARS OF AGE
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Ettinger2, H. Hu3, M. Hernández-Ávila1, K. Peterson4 
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2Yale Schools of Medicine and Public Health, New 
Haven CT USA 
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Toronto, Canada 
4Human Nutritiion Program, University of Michigan 
School of Public Health, Ann Arbor, MI USA

 Background and objectives: According to the National 
Nutrition Survey (2006), consumption of soda was positively 
associated with Body Mass Index (BMI) in Mexican adoles-
cents (10-19 years of age). For this age group, energy-contai-
ning beverages contribute to 20% of the total energy intakeThe 
aim of the present study was to examine the relation of sugar 
sweetened beverage (SSB) intake over time and BMI among 
children from 4 to 12 years of age. 

Methods: In a cohort study in Mexico City, height and 
weight were measured and a food frequency questionnaire 
was administered at three different times in 250 children bet-
ween ages 4 to 12 years. BMI (kg/m2) and SSB intake (ml/day 
of soda, artificial juices and flavored water with sugar added) 
were calculated. The association between SSB intake and BMI 
was estimated using a random effects model, adjusting for sex, 
current age and current energy intake. We conducted an addi-
tional using tertiles of soda intake. 

Results: At baseline (4 years of age), mean SSB intake was 
370 ml/d (39% from soda); at the final measure (12 years of 
age) SSB intake increased to 434ml/d (44% from soda). Every 
100 ml/d increase in SSB was associated with a 0.10 kg/m2 BMI 
increase (p=0.01) while each increase of 100 ml/d soda was 
associated with a 0.15 kg/m2 BMI increase (p=0.01). Among 
children in the highest tertile of soda intake, BMI was 1.21 kg/
m2 higher compared with the lowest tertile (p=<0.01). 

Conclusions: SSB is a growing component of children´s 
diet in Mexico. Intake starts in the preschool years and is asso-
ciated with higher BMI at age 12. Public policies are needed to 
decrease SSB intake, especially soda intake. 

Key words: sugar-sweetened beverage, BMI, children.
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PO810
DETERMINANTS OF NON-USE OF ANTENATAL 
IRON SUPPLEMENTS AMONG PAKISTANI WO-
MEN: A HOUSEHOLD SURVEY
Y. Nisar1, M. Dibley1 
1Sydney School of Public Health, The University of 
Sydney, NSW 2006, Australia

Background and objectives: World Health Organiza-
tion (WHO) guidelines recommend that all pregnant women 
should be given a 6-month regimen of a daily iron supplements 
(a total of 180 supplements). Pakistan follows the WHO gui-
delines, but the coverage is poor. The aim of this study was to 
determine the prevalence and risk factors for non-use of ante-
natal iron supplements among Pakistani women. 

Methods: Data was derived from a cross sectional house-
hold survey conducted in 14 districts of USAID funded pro-
ject known as Family Advancement for Life and Health in 3 
provinces of Pakistan. Trained female interviewers conducted 
interviews with married women of reproductive age from De-
cember 2011 to March 2012. Women with a singleton live birth 
in the preceding five years of the survey were selected for this 
study (n=6267). Data was analysed by using SPSS 21 and STA-
TA 12. Multivariate logistic regression model was constructed 
to identify the risk factors. 

Results: Out of 6267, 2400 (38.3%) women took antenatal 
iron during their pregnancy. Among users, the most common 
source of supplements was doctors (49.4%) followed by com-
munity health workers (40.3%). The mean (SD) days of iron 
consumed was 76.9 (±51.6) days and mean (SD) month of ini-
tiation of supplements was 5.3 (±1.7) months. Risk factors for 
non-use of antenatal iron were women living in Punjab pro-
vince (Adj OR=1.76), aged 35 years and above (Adj OR=1.40), 
had no education (Adj OR=1.88), had illiterate husband (Adj 
OR=1.44) and had no ANC visit (Adj OR=24.50) compared to 
their counterparts. 

Conclusions: The prevalence of antenatal iron was low in 
Pakistan. There is a need to develop strategies to improve co-
verage and increase early uptake of antenatal iron supplements 
among Pakistani women by designing programs that address 
the key barriers to use of these supplements. 

Key words: iron supplements, pregnancy, determinants

PO811
ASSOCIATION BETWEEN MATERNAL PRE-PREG-
NANCY BODY MASS INDEX, GESTAIONAL WEIGHT 
GAIN AND NEWBORN WEIGHT: A RETOSPECTIVE 
COHORT STUDY IN CHINA
Y. Zhao1, R. Peng1, H. Xue1, Y. Qie1, L. Han1, X. Xu2, Y. 
Zhang1, Z. Zhang3, Y. Xia1, T. Yang1, X. Zhou4, Z. Xiong2, 
Y. Zhang5, J. Liu5, J. Li6, T. Li3, M. Sharma7 
1School of Public Health and Management, Chon-
gqing Medical University, Chongqing, China 
2The Second Affiliated Hospital, Chongqing Medical 
University, Chongqing, China 
3Children’s Nutrition Research Centre, Key Labora-
tory of Developmental Diseases in Childhood of 
Education Ministry, Children¡¯s Hospital of Chon-
gqing Medical University, Chongqing, China 
4The First Affiliated Hospital of Chongqing Medical 
University, Chongqing, China 
5Chongqing Maternal and Child Health Care Hospi-
tal, Chongqing, China 
6The First Affiliated Hospital of the Third Military 
Medical University, Chongqing, China 
7Health Promotion and Education, University of Cin-
cinnati, Cincinnati, USA

Background and objectives: International studies have de-
monstrated that abnormal maternal pre-pregnancy body mass 
index (BMI) and gestational weight gain are the most impor-
tant factors causing adverse pregnancy outcomes. It is impor-
tant to examine the association in Chinese populations. The 
objective of this study was to determine the effect of maternal 
pre-pregnancy BMI and gestational weight gain on newborn’s 
weight in China. 

Methods: A total of 397 women, just after delivery, were 
enrolled from four big hospitals in Chongqing, Southwest Chi-
na, in a retrospective longitudinal study from March 2010 to 
March 2012. The participants were divided into 4 subgroups 
(A: BMI≤19.8kg/m2, B: BMI of 19.8-26 kg/m2, C: BMI of 26-
29 kg/m2, D: BMI of > 29 kg/m2) based on the maternal pre-
pregnancy BMI. The following parameters were included in 
the analysis: maternal pre-pregnancy weight and height, ma-
ternal weight just before delivery, gestational age and newborn 
weight. 

Results: Within the A subgroup, the occurrence of low bir-
th weight was negatively correlated with maternal gestational 
weight gain (P<0.05). Within A, B, C subgroup, occurrence 
of high birth weight was positively correlated with maternal 
pregnancy weight gain (P<0.05), on the contrary, within the D 
subgroup, occurrence of high birth weight was negatively co-
rrelated with maternal gestational weight gain (P<0.05). 

Conclusions: The interaction effects of maternal pre-preg-
nancy BMI and gestational weight gain on birth weight in di-
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fferent sub-subgroups are different. It is critical important to 
carry out personalized pre-pregnancy care and prenatal care 
for reasonable pregnancy outcome including appropriate birth 
weight. 

Keywords: gestational weight gain, maternal body mass in-
dex, neonatal birth weight, pregnancy 

Acknowledgements: This project was funded by the Chi-
na National Natural Science Foundation Committee (NSFC) 
[grant number 30901189].

PO812
RAPID BMI GROWTH FOLLOWED BY HEIGHT IN-
CREASE PREDICT HIGH DHEAS IN 7 Y OLD CHI-
LEAN CHILDREN
C. Corvalan1, R. Uauy1,2,3, V. Mericq4 
1Public Health Unit, Institute of Nutrition And Food 
Technology (INTA) University of Chile 
2Public Health Unit, London School of Hygiene and 
Tropical Medicine, London, UK 
3Pediatrics Department, Catholic University, Santia-
go, Chile 
4Maternal and Infant Research Institute (IDIMI), 
University of Chile, Santiago, Chile

Background and objectives: Accelerated weight and height 
gain in infancy have been associated with adrenarche. Howe-
ver, the exact temporality of these events remains unclear. The 
aim of the present study was to assess the relationship between 
early body mass index (BMI) and height growth and DHEAS 
at 7 years. 

Methods: in 944 children (48% girls) of birth weights 2500-
4500 g we abstracted weight and height 0-4 y from health re-
cords and measured them annually thereafter. We calculated 
BMI: weight/heigth2 and defined 4 periods of interest: prena-
tal, 0-24, 24-48 and 48-72 months. At 7 y we measured DHEAS 
plasmatic concentrations. We used general lineal models to test 
associations, adjusting for age and sex. 

Results: BMI was over the WHO reference from birth on 
(0.87 BMI-SDS at 7 y) while height was slightly below until 4y 
and increased thereafter (0.05 height-SDS at 7 y). At 7y, mean 
DHEAS was 29.7±1.8 µg/dl. BMI and height at birth were in-
versely associated with DHEAS at 7 y (β=0.1; 95% CI -0.16, 
-0.03 and -0.11; -0.18, -0.04, respectively). BMI gains, particu-
larly from 2-4 y increased DHEAS levels (β=0.19; 0.11, 0.26) 
while height gain had a weaker association (β=0.12; 0.03, 0.20). 
Children with high DHEAS (>;75th percentile) compared to 
remaining children presented significantly higher BMI from 
4 y onwards (Dif BMI-SDS at 4 y: 0.30 95% CI (0.44-0.15), 
p<0.05) and higher height only at 7 y (Dif height-SDS: 0.21 

(0.35 to 0.08), p<0.05). Analyses did not differ by sex (p>0.05) 
Conclusions: In normal birthweight children, smaller size 

at birth, increased weight gain before 4y, and increased linear 
growth after 4 y were associated with higher DHEAS at 7 y; in 
children with high DHEAS at 7 y increased adiposity prece-
des and probably leads to subsequent linear growth. Funding: 
WCRF, Fondecyt #1100206 & 1090252 

Key words: adrenarche, BMI, height, growth

PO813
BREASTFEEDING AND DEPRESSION IN PREG-
NANT AND LACTATING WOMEN IN MALAYSIA
C. Binns1, A. Yusuff2, A. Lee1 
1School of Public Health, Curtin University, Perth, 
Western Australia, Australia 
2University of Malaysia, Sabah, Malaysia, Kota Kina-
balu, Sabah, Malaysia

Background and objectives: Breastfeeding provides the 
best nutrition for infants and lifetime benefits for health. The 
objectives of the study were to describe breastfeeding rates in 
Kota Kinabalu and association between breastfeeding and ma-
ternal depression. 

Methods: A cohort study of 2072 women who were recrui-
ted at a third trimester antenatal visit in the district of Kota 
Kinabalu, Malaysia. The mothers were followed up at 1, 3 and 6 
months postpartum. At each visit the Edinburgh Postnatal De-
pression Scale (EPDS) was administered and details were ob-
tained on infant feeding. Logistic regression and Kaplan-Meier 
survival analysis were conducted. 

Results: The any breastfeeding rates of mothers at 1 month, 
3 months and 6 months postnatally were 95.9%, 88.2% and 
80.7% respectively and the ¡®full breastfeeding¡¯ rates were, 
67.2%, 49.8% and 36.1%. Using the Edinburgh scale the pre-
valence of antenatal depression (EPDS≥12) was 13.8% while 
the prevalence of postpartum depression was 7.6%, 7.2% and 
8% at 1 month, 3 months and 6 months respectively. Antenatal 
depression was a strong risk factor for postpartum depression, 
but the prevalence of postnatal depression was lower than an-
tenatal depression. Mothers who scored higher on the EPDS 
in the antenatal period had similar breastfeeding outcomes to 
mothers with scores within normal bounds. Breastfeeding did 
not increase rates of postnatal depression. Similarly the exis-
tence of postnatal depression did not influence breastfeeding 
duration. An additional 2.6% of mothers who developed for 
the first time postnatally and at the same time 6.2% of mothers 
who were depressed fell below the depression threshold. In the 
postnatal period, becoming depressed, remaining depressed 
or improving the EDPS score were not related to breastfeeding 
outcomes. 
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Conclusions: Depression is common in pregnancy and lac-
tation in Malaysia, but is not related to breastfeeding outcomes. 

Key words: depression, breastfeeding, Malaysia

 PO814
DIET, PERCENTAGE OF BODY FAT AND AEROBIC 
POWER IN YOUTH SERIES OF FOOTBALL PLAYERS 
OF THE SANTIAGO WANDERERS CLUB
C. Valenzuela1, V. Quiñones1, M. Mori1 
1Nutrición y Dietética, Facultad de Farmacia, Univer-
sidad de Valparaíso, Valparaíso, Chile

Background and objectives: For an optimal physical con-
dition and performance a sufficient and healthy diet is funda-
mental. The aim of this study was to associate the diet, the cor-
poral fat percentage and the aerobic power in football players 
from the Santiago Wanderers Football Club young team. 

Methods: The diet quality was measured in each subject 
(n=46) through the healthy eating index (HEI, adapted to Chi-
lean population) and the nutritional value of the diet through 
the reminder of 24 hour poll for 3 days. The aerobic power was 
determined through the VO2max. The fat percentage was cal-
culated through six skinfold using a Lange caliper. For the sta-
tistic analysis we used the SPSS Statistics V 19 software and the 
Pearson coefficient to correlate HEI, corporal fat percentage 
and V02max (p<0.05) variables. 

Results: The age, weight and height was 17.3±1.2 years 
69.9±6.8 kg and 1.70±0.1 m, respectively (mean±SD). The cor-
poral fat percentage was 11.6±2.4%. Regarding the diet, the 
89% of the subjects need changes and the 11% were having an 
unhealthy diet. None of the subjects obtained a healthy diet ac-
cording to HEI. The energy from the diet was 2765±747 kcal on 
average, insufficient in relation to the nutritional recommenda-
tions for football player (3189±264 kcal). The same happened 
with the macronutrients (p<0.05). The average VO2max was 
58.5±4.4 ml/kg/min. 

Conclusions: The diet of the football players was characte-
rized by an insufficient nutritional value that didn’t meet their 
nutritional requirements, with a low protein ingestion of high 
biological value, fruits and vegetables, wish could affect their 
performance. No significant association was found between 
the three principal variables studied. 

Key words: sport, diet, nutritional requirements, football, 
body composition.

PO815
FOOD HABITS AND LIFESTYLE AND ITS RELA-
TIONSHIP TO THE PREVALENCE OF CHILDHOOD 
OBESITY IN CIUDAD GUZMAN JALISCO
M. Padilla1, A. Cárdenas1, A. Martinez1, A. Lopez-Espi-
noza1 
1Universidad de Guadalajara, Spain

Background and objectives: Overweight and obesity are 
global health problems. In Mexico more than 26% of infants are 
sufferers. There is little information on prevalence in local po-
pulation and food habits and lifestyle related. Objective of this 
study was determine food habits and lifestyle infants of 8-10 
years and their relationship with the prevalence of overweight 
and obesity in Ciudad Guzman, Jalisco. 

Methods: Surveys were food habits and lifestyle to 800 pri-
mary school children, rates were estimated height for age and 
weight for height, BMI and nutritional status was determined 
according to NOM-008-SSA2-1993 NCHS tables. 

Results: According to the type of data were performed 
ANOVA and Tukey DSF and descriptive statistical tests Ch2 
seeking associations (p<0.05), and calculated the odds ratio 
(OR) for cases and controls. SPSS software was used. Data co-
llected demonstrated that prevalence of overweight and obesity 
(ow-ob) was 37.33% (33% girls and 40% boys). 87% of infants 
consume unhealthy energy foods (chips, crackers, cakes and 
sugary drinks). 30% of infants of normal weight (nw) and 20% 
(ow-ob) watch TV>2 hours/day during this time, 80% of ow-ob 
and nw consume unhealthy foods, 52% of nw and 42% of ow-
ob performed physical activity over an hour / day (OR=0.66), 
and established retail association between less physical activity 
and obesity in girls (Chi2=5.75, p<0.05). The prevalence found 
is consistent with that expected for Jalisco, like affected more 
males. 

Conclusions: Consuming unhealthy foods corresponds to 
national trend nw infants reported high consumption of un-
healthy foods and more TV time, but also more time doing 
physical activity which appears to prevent obesity 

Key words: childhood- obesity, food habits, lifestyle
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PO816
KNOWLEDGE, ATTITUDE AND PRACTICE OF IN-
FANT FEEDING IN THE CONTEXT OF HIV: A CASE 
IN TANZANIA
J. Kaganda1, M. Kibona1, O. Mella1, L. Nnally1, W. Mge-
ni1, F. Libaba1, M. Rwenyagira1, D. Katana1, N. Joshua1, 
D. Charwe1, R. Mzimbiri1, D. Kiondo2 
1Tanzania Food and Nutrition Centre, Dar es Sala-
am, Tanzania 
2The Centre for counseling nutrition and health 
care, Dar es Salaam, Tanzania

 Background and objectives: Despite the fact that there is a 
risk of mother to child transmission of HIV through breasting, 
breastfeeding is still a norm practice in Tanzania. 97 percent 
of children in Tanzania are breastfed at some point in their 
life. According to the PMTCT and Paedriatric HIV scale up 
plan, 75 percent of all infected mothers intended to exclusively 
breastfeed their babies. The use of pre-lacteal feeds is 31 and 
24 percent in rural and urban areas, respectively. Although the 
implementation of PMTCT is widely covered, there has been 
limited postnatal follow-up to determine prevalence of actual 
infant feeding practices. 

Methods: A cross-sectional exploratory design was emplo-
yed. Stratified sampling technique was used to select mothers 
with children aged 6-24 months in positive and negative HIV 
mothers. Descriptive analysis of data was done using SPSS ver-
sion 18, and t-test for comparison of means of various indices. 

Results: Majority of health service providers had inadequa-
te knowledge about infant feeding in the context of HIV and 
AIDS. Similarly HIV negative women had limited knowledge 
on recommended infant feeding practices. There was a prevai-
ling attitude towards use of colostrum, significant positive at-
titude in early complementation and negative attitude towards 
exclusive breastfeeding. Frequency of complementary feeding 
was also low and unbalanced. 

Conclusions: Capacity building of health service providers 
on essential nutrition interventions to promote, protect and 
support infant and child feeding and strengthening mater-
nal and child nutrition component in reproductive and child 
health services is significant. 

Key words: Tanzania, infant feeding practices

PO817
HOME-BASED DIETETIC INTERVENTION IMPRO-
VES NUTRITIONAL STATUS POST HOSPITAL DIS-
CHARGE IN OLDER PEOPLE
A H. Hamirudin1, A. Carrie2, K. Charlton1, K. Walton1, L. 
Tapsell1, M. Milosavljevic2, G. Pang3, J. Potter2 

1School of Health Sciences, University of Wollon-
gong, Australia 
2Illawarra Shoalhaven Local Health District, New 
South Wales Health, Australia 
3Agency for Clinical Innovation, New South Wales 
Health, Australia

 Background and objectives: In older adults, deteriora-
tion of nutritional status during hospital admission, results 
in many individuals being discharged home at high nutritio-
nal risk, with little community-based support. Integrated ap-
proaches between settings are needed to improve outcomes in 
this group. This study aimed to test whether a model of home-
based dietetic care improved dietary intake and weight status 
in older adults post hospitalisation. 

Methods: Department of Veterans¡¯ Affairs (DVA) patients 
aged ≥65 years were recruited from hospitals in a regional area 
of New South Wales, Australia (n=32 men, n=36 women). 
Nutritional status was assessed at home at baseline (2 weeks 
post discharged) and 3 months post discharged using diet his-
tory, food frequency checklist and Mini Nutrition Assessment 
(MNA).Personalised dietary advice was provided by a single 
dietitian based on their nutritional status. Dietary intakes were 
analysed using FoodWorks 2009 (Xyris Software, version 6.0). 
Statistical analysis were performed using paired t-test, Wilco-
xon Signed Rank test and two-way ANOVA. P value was set as 
p<0.05. 

Results: Mean body weight increased significantly from 
67.1±13.5 kg to 68.0±13.7 kg (p=0.048). Mean MNA score 
improved significantly from “at risk of malnutrition” to “well-
nourished” category (p=0.000). At 3 months, underweight 
group (BMI<22 kg/m2) had significantly higher mean pro-
tein (g) intake per body weight (kg)(1.7±0.4 g/kg) compa-
red to normal weight (BMI 22-27 kg/m2) (1.5±0.3 g/kg) and 
overweight group (BMI>27 kg/m2) (1.1±0.3 g/kg). 11.2% and 
14.7% subjects consumed protein and energy supplementation 
at baseline and 3 months respectively. 10.3% participants recei-
ved “Meals on Wheels” service. Mean energy, protein, fibre and 
calcium intake were adequate at baseline and 3 months, with 
no significant difference detected. 

Conclusions: Dietetic intervention with supports from 
community services was proven effective in managing malnu-
trition in older patients. 

Key words: malnutrition, older adult, nutrition interven-
tion 

Acknowledgement: This study was funded by DVA Inno-
vative Funding.
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PO818
BREASTFEEDING BEYOND 12 MONTHS: WHO’S 
DOING THIS IN AUSTRALIA?
J. Scott1, G. Koh2 
1School of Public Health, Curtin University, Australia 
2School of Pharmacy and Medical Science, Universi-
ty of South Australia, Australia

Background and objectives: WHO recommends that in-
fants be exclusively breastfed to 6 months and that mothers 
continue to breastfeed until their infant is two years or older. 
This recommendation has been modified in a number of in-
dustrialized countries including Australia and the USA whe-
re women are recommended to breastfeed to 12 months and 
beyond. Despite these recommendations breastfeeding beyond 
12 months is relatively uncommon in Australia and most other 
industrialized countries. The purpose of this study was to 
analyze data from the first Australian National Infant Feeding 
Survey (NIFS) to identify predictors of extended breastfeeding. 

Methods: Multivariate logistic regression analysis was used 
to identify independent predictors of breastfeeding beyond 12 
months. 

Results: Of the 4056 NIFS participants with children 12 
months or older who had ever breastfed, 3795 were still breast-
feeding or had indicated a valid infant age at which they had 
stopped breastfeeding. Of these women, almost one third 
(31.2%) was still breastfeeding or had breastfed their infant for 
longer than 12 months. Those women most likely to breastfeed 
beyond 12 months were 35 years or older, had a university qua-
lification and were either not participating in the workforce or 
had returned to work after their infant was 12 months old. 

Conclusions: These findings indicate that workforce par-
ticipation is not conducive to breastfeeding for longer than 12 
months. Australian women under certain conditions are entit-
led to 18 weeks of Government-funded Parental Leave and an 
additional 12 months of unpaid leave. These entitlements fall 
far short of those legislated by several other OECD countries 
and in particular the Scandinavian countries where breastfee-
ding beyond 12 months is more common. 

Key words: extended breastfeeding, duration, determinants

PO819
DETERMINANTS OF BREASTFEEDING AT DIS-
CHARGE IN RURAL CHINA: A PROSPECTIVE CO-
HORT STUDY IN SICHUAN PROVINCE
L. Tang1, C. Binns1, A. Lee1, C. Luo2, Z. Zhong3 

1School of Public Health, Curtin University, Perth, 
Western Australia, Australia 
2Department of Obstetrics and Gynaecology, Jian-
gyou People’s Hospital, Jiangyou, Sichuan Province, 
PR China 
3Department of Obstetrics and Gynaecology, No. 
4Jiangyou People’s Hospital, Jiangyou, Sichuan 
Province, PR China

Background and objectives: China experienced a rapid de-
cline in the prevalence of breastfeeding in the late 1970s when 
infant formula became readily available. In response, the Chi-
nese government introduced the ‘Baby Friendly Hospital Ini-
tiative’ together with regulation of the marketing of breastmilk 
substitutes in the 1990s. Since then, increases in breastfeeding 
rates were evident with several studies reporting rates above 
90% at discharge. The aim of this study was to investigate the 
rate of breastfeeding at discharge and associated influencing 
factors in rural China. 

Methods: A prospective cohort study on infant feeding 
practices was undertaken during 2010-2011 in Jiangyou, Chi-
na. A total of 695 mothers (response rate 96%) were recruited 
from four hospitals and three health centres and interviewed 
at discharge. The questionnaire included detailed information 
of infant feeding practices and factors related to breastfeeding 
initiation and duration. Binary logistic regression was used to 
assess the determinants of breastfeeding at discharge. 

Results: The breastfeeding rate at discharge was 93.5% 
(95% confidence interval (CI) 91.7–95.3). Perceived paternal 
breastfeeding preference was positively associated with the 
actual breastfeeding at discharge (odds ratio (OR) 4.46, 95% 
CI 2.15–9.28). Other significant determinants were ‘receiving 
breastfeeding support’ from staff during hospital stay (OR 3.41, 
95% CI 1.58–7.34) and making the decision on feeding method 
during or after pregnancy (OR 0.46, 95% CI 0.22–0.93). 

Conclusions: Provision of breastfeeding support in hospital 
and education programs targeting expectant and future parents 
are recommended to further increase the rate of breastfeeding 
at discharge in rural areas of China. 

Key words: breastfeeding, China, hospital support, paternal 
attitude.
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PO820
FORMATIVE WORK ON COMPLEMENTARY FEE-
DING PRACTICES AND ANEMIA KNOWLEDGE TO 
GUIDE THE DEVELOPMENT OF A HOME-FORTIFI-
CATION PROTOCOL IN RWANDA
K. Ho1, J. McLean1, A. Omwega2, D. Collison2, A. Nyira-
habineza3, F. Ngabo4 
1Faculty of Land and Food Systems, University of 
British Columbia, Vancouver, BC, Canada 
2Health and Nutrition Section, UNICEF Rwanda, 
Kigali, Rwanda 
3Nutrition Unit, Ministry of Health, Kigali, Rwanda 
4Maternal and Child Health Unit, Ministry of Health, 
Kigali, Rwanda

Background and objectives: Anemia is a widespread pro-
blem worldwide with approximately half of cases attributed to 
iron deficiency. Due to its negative impacts on health and eco-
nomic development, addressing anemia is a priority in many 
countries. In consideration of the high prevalence of anemia 
among Rwandan children (77% among 6-9 month olds) and 
recent WHO guidelines recommending micronutrient pow-
ders (MNP) as part of infant and young child complementary 
feeding (IYCF) programming, the Ministry of Health and part-
ners conducted formative research for a MNP intervention for 
children 6-23 months with the following objectives: 1. To ex-
plore knowledge on anemia and IYCF practices of caregivers 
and healthcare providers. 2. To evaluate the feasibility of ho-
me-fortification with MNP at the community and household 
level. 3. To inform and guide the training protocol and MNP 
programme development for implementation. 

Methods: Eighteen focus groups and 97 key informant in-
terviews were conducted among healthcare providers, caregi-
vers, fathers and grandparents of young children in randomly 
selected clusters in two districts, Musanze and Nyaguru. Qua-
litative methods were used for analysis. 

Results: Many misconceptions and knowledge gaps were 
identified regarding iron-rich foods, optimal IYCF, and ane-
mia causes and symptoms. Tree tomatoes and green vegetables 
were incorrectly identified as being rich iron sources, while 
oedema and weight loss were considered symptoms of anemia. 
There was a strong interest in MNP and nutrition education 
with community health workers identified as trusted sources 
of information. 

Conclusions: Advice to caregivers needs to be accurate and 
consistent regarding anemia and appropriate IYCF. The need 
for integrating a MNP protocol with nutrition education in the 
community was confirmed through our findings. Our results 
are guiding the implementation of home-fortification with 
MNP to improve the nutritional status of children in Rwanda. 

Key words: micronutrient powders; infant and young 
child feeding practices; anemia; home fortification; qualitative 
methods

PO821
THE INFLUENCE OF DIFFERENT DURATIONS OF 
AEROBIC EXERCISE ON FUEL UTILIZATION AND 
LACTATE LEVELS IN TRAINED RATS
Y O. Cho1, E Y. Choi2 
1Department of Food & Nutrition, Duksung 
Women’s University, Seoul, Korea 
2Department of Food & Nutrition, Kyungbuk Colle-
ge, Yeongju-si Gyeongbuk, Korea

Background and objectives: This study investigated the in-
fluence of different durations of aerobic exercise on fuel utiliza-
tion and lactate levels in trained rats. 

Methods: Forty rats were fed a control diet. Additionally, 
the animals underwent physical training (T) or no training 
(NT) for 6 wk. For physical training, animals exercised on 
treadmill for 30 min. At the end of week 6, the animals in each 
group were subdivided into two groups: before exercise (BE), 
during exercise (DE). The BE groups were sacrificed without 
having performed exercise at the end of week 6. The DE rats 
exercised on a treadmill for 30min (DE-30), 1h (DE-1) and 2h 
(DE-2) immediately before being sacrificed. Glucose, protein, 
triglyceride (TG), free fatty acid (FFA), and lactate levels in the 
plasma, glycogen, TG and protein levels of liver and skeletal 
muscle of the rats were compared. 

Results: Glucose level of control group was significantly 
low in DE-2. Muscle and liver glycogen levels were significantly 
low in DE-1 and DE-2 but there were no significant differen-
ce between DE-1 and DE-2 in trained group. Liver protein of 
control group was significantly low in DE-2. Muscle TG levels 
decrease at DE-30 in trained group. But control group decrease 
at DE-1. FFA levels were increase at DE-30 in trained group 
but in control group increase at DE-1. Lactate levels increase at 
DE-30 in control group but in trained group increase at DE-1. 

Conclusions: It is suggested that, training may improve 
exercise performance by facilitating the mobilization and oxi-
dation of fat and conserving limited carbohydrate store and 
may delay the onset of fatigue associated with low lactate levels. 
This study was supported by 2012 Research Grant of Duksung 
Women’s University. 

Key words: duration of exercise, training, glycogen, free 
fatty acid, lactate
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PO822
BASAL METABOLIC RATE AND BODY COM-
POSITION MEASURED FOR NUTRITIONAL AS-
SESSMENT IN RUGBY FOOTBALL PLAYERS
C. Yamashita1, K. Yamazaki1, S. Nakai1, N. Komenami1 

1Department of Food and Nutrition, Kyoto Women’s 
University, Kyoto, Japan

Background and objectives: In recent years, nutritional 
management has been considered to maintain and improve the 
competitive power and conditioning of athletes. Rugby football 
players are required to build the body in relation to agility, en-
durance, and combative sports ability. This preliminary study 
was designed to evaluate the need for nutritional assessment 
based on basal metabolic rate and body composition in ama-
teur rugby football players. 

Methods: Thirty male amateur rugby football players 
(23.5±4.6 years) from one team participated in this study. Basal 
metabolic rate (BMR) was measured by indirect calorimetry 
with a Douglas bag (mBMR-D). Body weight, lean body mass 
(LBM), and % body fat (BF) were measured using a full body 
composition meter. To detect the factors influencing mBMR-
D, stepwise multiple regression analysis was performed using 
the independent variables of age, body weight, LBM, and %BF. 
Energy and nutrient intakes were investigated using a food fre-
quency questionnaire. 

Results: A highly significant correlation (r=0.901) was 
found between mBMR-D and LBM, including data on other 
athletes. mBMR-D was found to be a useful measure and ap-
propriate method for determining nutritional status, conside-
ring each individual’s physical properties. Multiple regression 
analysis revealed that LBM (ƒÀ=0.950) and %BF (ƒÀ=-0.178) 
were factors affecting mBMR-D (R2=0.873). When physical 
properties were analyzed according to playing position, BMR, 
LBM, and %BF of forwards (FW) were significantly higher 
than that of backs (BK). Significant differences were seen in 
body characteristics, but not energy or nutrient intake, bet-
ween FW and BK. 

Conclusions: The results indicate that players should recei-
ve adequate energy and nutrition to increase LBM and decrease 
%BF. Nutritional assessment is important to estimate the ener-
gy and nutrient requirements according to playing position.

Key words: lean body mass, body fat, physical properties, 
playing position

PO823
DIETARY INTAKE AND ANTHROPOMETRIC CHA-
RACTERISTICS OF ADOLESCENT FEMALE BALLET 
DANCERS–A CROSS-SECTIONAL DESCRIPTIVE 
STUDY
K L. Beck1, S. Mitchell1, A. Foskett2, C A. Conlon1, P R. von 
Hurst1 
1Institute of Food Nutrition and Human Health, 
Massey University, Auckland, New Zealand 
2School of Sport and Exercise Science, Massey Uni-
versity, Auckland, New Zealand

Background and objectives: Ballet dancing requires dy-
namic and isometric strength yet due to its aesthetic qualities 
there is pressure to maintain a lean physique. Adolescent ballet 
dancers face the additional challenge of extra nutritional re-
quirements for growth and development. This study aimed to 
investigate the macronutrient intake and anthropometric cha-
racteristics of adolescent female ballet dancers living in Auc-
kland, New Zealand. 

Methods: Female ballet dancers aged 13-18 years (n=47) 
who danced a minimum of one hour per day at least five days 
per week participated in this cross-sectional study. Body mass 
index (BMI) was determined from weight and height measu-
rements and percentage body fat measured using Dual Ener-
gy X-ray Absorptiometry (Hologic Discovery A). Participants 
completed a 4-day estimated food record (analysed using 
Foodworks Professional 2009).

Results: Mean BMI was 19.7±0.3 kg/m2 and percenta-
ge body fat 23.3±0.6%. The majority (89.4%) of dancers had 
a healthy weight (5th–85th percentile) using the Centers for 
Disease Control and Prevention BMI-for-age growth charts. 
Two (4.3%) of dancers were underweight (<5th percentile) and 
three (6.4%) were overweight (85th–95th percentile). Food re-
cords were completed by 41 participants. Mean energy intake 
was 8183.9±337.0 kJ/day with a macronutrient distribution 
17.0% protein, 50.0% carbohydrate and 33.0% fat. Mean pro-
tein and carbohydrate intakes were 78.4±3.3 g/day (1.6±0.1 g/
kg body weight/day) and 244.8±10.0 g/day (4.9±0.2 g/kg/day) 
respectively. Eleven participants (26.9%) consumed less than 
1.2 g protein/kg/day and over half (58.5%) of participants con-
sumed less than 5 g carbohydrate/kg/day. Mean dietary fat in-
take was 74.1±3.9 g/day. 

Conclusions: While mean body composition measure-
ments and macronutrient intakes as a percentage of total ener-
gy intake fell within the recommended range for healthy po-
pulations, a number of adolescent ballet dancers may be at risk 
of consuming inadequate carbohydrate and to a lesser extent, 
protein based on current sporting recommendations. 

Key words: diet, anthropometry, ballet, adolescent, female
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PO824
INFLUENCE OF MACRONUTRIENT INTAKES ON 
SALIVARY IMMUNOGLOBULIN A LEVELS IN 
ATHLETES
K. Yamazaki1, H. Tsujimoto1, N. Ohya1, C. Yamashita1, 
N. Komenami1 
1Department of Food and Nutrition, Kyoto Women’s 
University, Kyoto, Japan

Background and objectives: Depressed immune function 
during intensive training is associated with the incidence of 
illness in athletes. Previous reports suggested that there is co-
rrelation between resting salivary immunoglobulin A (sIgA) 
levels and the incidence of upper respiratory tract infection 
(URTI) symptoms. The purpose of this study was to evaluate 
the physical, mental, and nutritional condition of male long-
distance runners during high-intensity endurance training.

Methods: Eighteen male athletes (age, 19±1 years) partici-
pated in this study. Heart rate and rate of perceived exertion 
were recorded to monitor exercise intensity. Wet bulb globe 
temperature was measured during training. Saliva samples 
were collected before and after training for 6 months. Saliva 
flow rate and sIgA concentration were determined by enzyme-
linked immunosorbent assay and expressed as secretion rate. 
Mood states, including total mood disturbance (TMD), were 
assessed by using the profile of mood states inventories. URTI 
symptoms were investigated by using a questionnaire. Energy 
and nutrient intake was evaluated by using a food frequency 
questionnaire. 

Results: Intensive training decreased sIgA levels and in-
creased TMD after training in a hot environment (>25 degrees 
C). Low sIgA levels before training were found in the presence 
of URTI symptoms. There was a significant inverse correlation 
between the sIgA level before training and energy-adjusted 
carbohydrate intake as well as a positive correlation between 
the sIgA level during training and energy-adjusted fat and pro-
tein intake. 

Conclusions: These findings suggest that intensive exercise 
in a hot environment decreases the sIgA level after training. In 
addition, the sIgA level before training is associated with UR-
TIs and macronutrient intake. 

Key words: salivary immunoglobulin A, upper respiratory 
tract infection symptoms, profile of mood states, nutritional 
status, exercise

PO825
NUTRITION AND ECCENTRIC EXERCISE IN PEO-
PLE OVER 65 YEARS: EVIDENCE STUDY
C. Wanden-Berghe1,2,6, A. Vásquez-Morales3, J. Sanz-
Valero3,4,6, M D. Ruiz-López5,6 
1Department of Pharmacy, CEU Cardenal Herrera 
University, Elche, Spain 
2Home Care Unit, General University Hospital of 
Alicante, Alicante, Spain 
3Department of Public Health and History of Scien-
ce, University of Alicante, Alicante, Spain 
4Department of Public Health and History of Scien-
ce, Miguel Hernandez University, Elche, Spain 
5Department of Nutrition and Food Science, Univer-
sity of Granada, Granada, Spain 
6Communication and Scientific Documentation in 
Nutrition Group (CDC – Nut SENPE), Madrid, Spain

 Background and objectives: To review the scientific litera-
ture about the benefits that proper nutrition and training with 
eccentric exercise can provide people over 65, and their possi-
ble ways of application. 

Methods: Documental study by systematic technique of 
randomized clinical trials (RCT) published in journals indexed 
in international database, excluding the documents were not 
based on the target population (over 65 years) and / or drugs 
used in the intervention. Additionally, as a secondary search, 
the bibliographies given in the selected articles were reviewed 
in order to identify studies not found by the primary search (in 
order to reduce potential publication bias). 

Results: 10 articles (RCT) were selected for review from the 
following countries of origin: Switzerland, USA, Canada and 
UK. Some are based on healthy population and other on disea-
ses cardiovascular, musculoskeletal, Parkinson and Hemipa-
resis. The eccentric exercise (ECC) was applied: bikergometer, 
knee exercise with dynamometer, walker and exercises with 
machines. 

Conclusions: The eccentric training is an option to reduce 
and prevent Sarcopenia (although there was a better respon-
se when combined with proper nutrition). Because of its low 
metabolic cost and reduced oxygen consumption is optimal in 
cardiovascular disorders, chronic illness and frailty. Decreases 
risk of falling and improved mobility and quality of life. The 
bicycle, treadmill, movements aimed at specific segments with 
or without load and ride on down are low cost resources that 
can be used. It is recommended to continue the development 
of research on this theme and expand the population sizes in 
studies including interventions for upper body segments. 

Key words: eccentric exercise; health promotion; aged; sar-
copenia.
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PO826
A PROTEIN-ENRICHED DIET FAVOURABLY 
AFFECTS CARDIOVASCULAR HEALTH IN ELDERLY 
WOMEN UNDERTAKING PROGRESSIVE RESIS-
TANCE TRAINING
C. Nowson1, S. O’Connell1, N. Mundell1, C. Grimes1, D. 
Dunstan2, R. Daly 
1School of Exercise & Nutrition Sciences, Deakin 
University, Burwood, Victoria, Australia 
2Physical Activity, Baker IDI Heart and Diabetes 
Institute, Melbourne,Victoria, Australia

Background and objectives: Progressive resistance exerci-
se (PRT) ameliorates age-related muscle loss, but the impact 
of a modest increase in dietary protein combined with PRT 
on cardiovascular risk factors in older people is unknown. We 
examined differences in blood pressure and blood lipid respon-
ses to a modest increase in dietary protein through increased 
consumption of lean red meat compared to a control diet in 
elderly women undertaking PRT. 

Methods: Women (n=100) aged 60-90 years undertook 
PRT sessions twice weekly for 4 months and were randomised 
to either a protein-enriched diet group (PE) (160g/day lean red 
meat) or a carbohydrate control diet group (CC) (1 serve car-
bohydrate/day). 

Results: Ninety-one women completed the study: n=48 PE, 
mean (SD) age 72.3 (6.2) years, and n=43 CC, 74 (7.3) years. The 
mean (±SE) intervention dietary protein intakes in the PE and 
CC groups were 1.3±0.1 g/kg/d and 1.2±0.1 g/kg/d (p<0.05). 
Greater decreases from baseline values for systolic and dias-
tolic BP in PE compared to CC did not reach significance 
(systolic -4±1.5% vs -1.9±1.8%, P<0.30; diastolic -4.2±1.6% vs 
+0.7±2.5%, p<0.09). However, in women on hypertensive the-
rapy (PE n=27; CC n=26), PE had a fall in diastolic pressure 
of 5.9±2.3% while CC rose 3.8±3.4% (p=0.02, between-group 
difference). Both groups had similar reductions in total choles-
terol (2.4–3.4%) and LDL-cholesterol (4.7%, 4.8%) (all p<0.01), 
with no changes in body weight. 

Conclusion: In older women undertaking 2 sessions/week 
PRT for 16 weeks, consuming an average of 1.3 g protein/kg/d 
by eating lean red meat had a favourable effect on blood pres-
sure in those taking anti-hypertensive medication. PRT had a 
favourable effect on total and LDL-cholesterol which was inde-
pendent of any dietary protein differences. In addition to the 
health benefits of maintaining lean mass, PRT reduces cardio-
vascular risk factors in older women. 

Key words: Dietary protein, elderly, women, resistance tra-
ining

PO827
MONITORING FINDINGS FROM A COMMUNITY-
BASED PROGRAMME TO PROMOTE AND SUP-
PORT EXCLUSIVE BREASTFEEDING IN BANGLA-
DESH
R. Haider1 
1Training & Assistance For Health& Nutrition (TAHN) 
Foundation, Dhaka, Bangladesh

Background and objectives: Exclusive breastfeeding is 
being promoted for many years, but findings of monitoring vi-
sits are not available. In our programme areas, community-ba-
sed female peer counsellors have been successfully promoting 
and supporting exclusive breastfeeding since 1995. To ensure 
that good quality breastfeeding counselling is sustained, moni-
toring visits were undertaken regularly. 

Methods: Five peer counsellors in urban Dhaka (Badda) 
and 7 in rural Chittagong (Anowara) counselled mothers for 
optimal breastfeeding in the last trimester of pregnancy, within 
two days of delivery, around seven days and monthly till babies 
complete six months. Each peer counsellor was responsible for 
50-60 mothers living within walking distance of her residence. 
From February to December 2012, 775 lactating mothers were 
counselled. Programme staff aimed to monitor 10% of peer 
counsellors visits and randomly interview 10% of counselled 
mothers by using check lists. Data from observations and in-
terviews was analysed and feedback given to the peer counse-
llors for improving performance. 

Results: Comparisons of peer counsellors observations 
(n=105) and mothers’ interviews (n=90) show that nearly all 
mothers received relevant information about optimal breast-
feeding practices and were helped with correct positioning and 
attachment. During last 24 hours, 94% babies below 6 months 
were exclusively breastfed. The major gaps identified were that 
although 80% mothers reported expression of breastmilk had 
been explained to them at least once, it was not demonstrated, 
whereas peer counsellors demonstrated expression during 50% 
observation visits. Reliable signs of sufficient breastmilk could 
be repeated by only 58% mothers versus 79% heard during peer 
counsellors observations. 

Conclusions: Exclusive breastfeeding prevalence was high 
in the programme area. Frequent monitoring of peer counse-
llors’ visits and comparisons with mothers’ reports about what 
they have been told and demonstrated are essential to ensu-
re good quality counselling and sustain optimal breastfeeding 
practices. 

Key words: breastfeeding, monitoring, observations, inter-
views, peer counsellors
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PO828
THE INFLUENCE OF DIETARY HABITS AND PHYSI-
CAL ACTIVITY ON BONE MASS IN FLEMISH CHIL-
DREN
I. Sioen1, N. Michels1, C. Polfliet1, S. de Smet1, E. Van 
Cauwenberghe2, I. Roggen3, S. de Henauw1 
1Ghent University, Department of Public Health, 
Belgium 
2Ghent University, Department of Movement and 
Sport Sciences, Belgium 
3Ghent University Hospital, Unit for Osteoporosis 
and Metabolic Bone Diseases, Belgium

Background and objectives: This study aimed analysing 
how children’s bone mineral content and density (BMC and 
BMD) are associated with dietary habits (dairy consumption 
and vitamin D intake) and physical activity (PA). Moreover, 
the interaction between diet and physical activity on bone was 
studied. 

Methods: Participants were Flemish children (6-12 years). 
Body composition and bone mass was measured with dual-
energy X-ray absorptiometry (DXA), dietary habits with a 
food frequency questionnaire and PA with an accelerometer 
(minimum 3 days, 8 hours per day). In total, 272 children un-
derwent a DXA scan and 264 had complete FFQ data. Only 
202 children had matching accelerometer data, due to the limi-
ted number of accelerometers. Regression analyses were used 
to study the associations between diet, PA, BMC and BMD, 
always correcting for age, sex, puberty stage and fat mass. 

Results: PA (moderate and vigorous activity) was positively 
associated, while sedentary activity was negatively associated 
with BMC and BMD. Also dairy consumption was positively 
associated with bone mass, but vitamin D showed no associa-
tion. Moderation effect through sex was only present for seden-
tary activity on the BMC outcome. Only for boys, the associa-
tion with BMC was significant. No moderation effect from diet 
and PA (p>0.05) on bone mass was found. 

Conclusions: Already at young age, PA and dairy con-
sumption positively influence bone mass according to this stu-
dy. Promoting PA and dairy consumption in young children 
will therefore positively influence their bone health and help 
to maximize peak bone mass, an important protective factor 
against osteoporosis later in life. 

Key words: bone mineral density, bone mineral content, 
calcium, physical activity, children

PO829
CONTRIBUTION OF NUTRITION EDUCATION IN-
TERVENTION TO YOUNG ATHLETES IN TAIPEI
F C. Tang1, S H. Lin2, G Y. Chen1, Y C. Huang1, C Y. Lin1

 1Graduate Institute of Nutritional Sciences and 
Education, National Taiwan Normal University, 
Taipei, Taiwan, ROC 
2Department of Educational Psychology and Coun-
seling, National Taiwan Normal University, Taipei, 
Taiwan, ROC

Background and objectives: Exercise nutrition program 
should target at promoting optimal nutrient intakes by athletes, 
especially young athletes. To enhance the nutrition knowledge 
and improve the dietary practice and learning ability of young 
athletes, a nutrition intervention course of one semester was 
offered to the middle school athletes via a popular science edu-
cation program. 

Methods: Young athletes (n=303, M=235, age=12-18 y, 
BMI=21.7 kg/m2) of two middle schools (intervention group 
vs control group) in Taipei participated in the study. A basic 
nutrition course (8 lectures) was offered to the school of in-
tervention group only, which also included two lectures with 
lab of meal plan and preparation, and a supermarket field trip. 
Each lecture of 2*50 min was given every two weeks. Inter-
vention was separately proceeded for senior or junior athletes. 
Before and after the course intervention, data on dietary and 
physical activity survey, test for attention performance (both 
the reaction time and accuracy of flexibility, divided attention, 
and working memory), and body composition measurements 
were collected from the young athletes of both middle schools; 
which were analyzed as the criteria to evaluate the function of 
nutrition knowledge applied in popular science. 

Results: At entry, the fat-free mass percentages of senior 
male, senior female, junior male, and junior female were 
84.5±5.3, 76.7±5.0, 81.6±6.4, and 74.9¡Ó±9.9, respectively. 
After the intervention, the improvement in accuracy of wor-
king memory of intervention group was significantly higher 
(p=0.009) than that of control group, but which was only found 
in junior, not the senior. The accuracy of working memory in 
junior was positively associated with their daily protein intake 
(r=0.257, p=0.028, n=73). 

Conclusions: The nutrition education program should be 
further strengthened among the senior young athletes, especia-
lly with the dietary practice focused on the exercise nutrition 
knowledge. 

Key words: nutrition knowledge, daily protein intake, test 
for attention performance
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PO830
RESTORATION OF BRAIN DHA LEVELS IN YOUNG-
DEFICIENT RAT IS BETTER WITH 1.5%ALA DAIRY 
FAT BLEND COMPARED TO 1.5% ALA VEGETABLE 
BLEND
B. Delplanque1, Q. Du2, J C. Martin2, P. Le Ruyet3 
1NMPA, CNPS, Universite-Paris-Sud, Orsay, France 
2INRA1260/Inserm1025, Fac de Medecine de la 
Timone, Marseille, France 
3Lactalis, R&D, 8 Fromy, Retiers, France

Background and objectives: Achieving an appropriate 
docosahexaenoic-acid (DHA) status in the neonatal brain is 
an important goal of neonatal nutrition. Infant formulas have 
been gradually replacing mother’s milk and are usually prepa-
red with vegetable oils. The essential fatty acids (EFA) compo-
sition of these formulas are controlled (ALA, LA) and DHA 
supplementation has been more recently proposed to mimic 
mother-milk. In an attempt to validate the potential replace-
ment of vegetable fat with dairy fat in infant formulas, we used 
the brain DHA level of rats as a nutritional model to compa-
re the effects of blends based on dairy fat instead of palm oil 
providing the same EFA quantities (commonly recommended 
values for commercial vegetable fat formulas: 1.5% and 16%, 
respectively). 

Methods: Three groups of rats (10 males and 10 females), 
born from dams fed over gestation/lactation with a low ALA-
diet (0.4% FA), were fed, for 6 weeks after weaning, diets provi-
ding similar levels of ALA (1.5%, from rapeseed source), blen-
ded with (i) anhydrous dairy fat, (ii) palm oil or (iii) palm oil 
supplemented with DHA (0.12%). Brain FA were determined 
by gas chromatography at weaning and after the post-weaning 
diets 

Results: Restoration of brain DHA levels was superior with 
the 1.5% ALA-dairy-fat compared to both 1.5% ALA-palm-
blends (without/with DHA supplementation) for increasing 
brain DHA (+80%, +65% and +60%, respectively p<0.001). A 
gender/diet interaction showed lower levels of brain DHA of 
males with the 1.5% ALA-palm diet, while brain DHA was si-
milarly restored in males and females by the 1.5% ALA-dairy-
fat diet or by DHA supplementation of palm diet 

Conclusions: Restoration of brain DHA levels of young de-
ficient rats is more efficient with a 1.5% ALA dairy fat blend 
diet compared to vegetable blends despite similar dietary ALA 
levels supplemented or not with DHA. Human application for 
infant formulas should be considered. Granted by Lactalis 

Key words: dairy-fat, brain, DHA, ALA

PO831
CHALLENGES OF A COMMUNITY-BASED PEER 
COUNSELLING PROGRAMME TO PROMOTE AND 
SUPPORT APPROPRIATE COMPLEMENTARY FEE-
DING IN BANGLADESH
R. Haider1 
1Training & Assistance For Health& Nutrition (TAHN) 
Foundation, Dhaka, Bangladesh

Background and objectives: Although several program-
mes have promoted exclusive breastfeeding, there are very few 
which have promoted and monitored appropriate complemen-
tary feeding. In the Foundation’s programme areas, commu-
nity-based peer counsellors have been successfully promoting 
and supporting exclusive breastfeeding since 1995. To ensure 
that they also promote appropriate complementary feeding, 
monitoring visits were undertaken. 

Methods: Five community-based peer counsellors in urban 
Dhaka (Badda) and 7 in rural Chittagong (Anowara) coun-
selled mothers for appropriate complementary feeding when 
babies completed six months and monthly until 18 months. 
Each peer counsellor was responsible for 50-60 mothers living 
in her neighbourhood. From February to December 2012, 541 
mothers were counselled. Programme staff planned to monitor 
10% of PCs visits and randomly interview 10% of counselled 
mothers by using check lists. Data from observations and in-
terviews were analysed and feedback given to the peer counse-
llors for improving performance. 

Results: Comparisons of observations of peer counsellors 
visits (n=102) and from mothers’ interviews (n=92) showed 
that nearly all the mothers received information about appro-
priate complementary feeding practices and were demons-
trated correct amounts and consistency at end of 6 months. 
However 50% mothers reported they were not shown recom-
mended consistency of foods at 9 and 12 months. During ob-
servations, intake of 4 food groups was encouraged, benefits 
of each food with age appropriate frequency and consistency 
mentioned, but actual amounts were shown in 69% of visits, 
and only about half the mothers could recall the benefits of 
each group of complementary food. Washing mothers’ hands 
before preparation of food and feeding was mentioned, but not 
observed by the peer counsellors. 

Conclusions: Frequent monitoring of peer counsellors’ 
visits and comparisons with mothers reports about what they 
have been told and demonstrated, are essential to ensure good 
quality counselling and complementary feeding practices. 

Key words: complementary feeding, monitoring, peer 
counsellors
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PO832
ASOCIATION BETWEEN MICRONUTRIENTS AND 
THE GROWTH, BODY COMPOSITION AND EARLY 
MARKERS OF CHRONIC DISEASES IN CHILEAN 
CHILDREN
D. Lopez de Romaña1, G. Cediel1, C. Corvalan1, R. Uauy1 
1INTA-University of Chile, Santiago de Chile, Chile

Background and objectives: The relationship between mi-
cronutrients and obesity and/or chronic diseases in early life is 
not clear. The objective of the study was to assess the associa-
tions between biochemical indicators of several micronutrients 
and the growth, body composition and early markers of chro-
nic diseases in children. 

Methods: Cross-sectional study of 300, 8-11 y children. The 
following measurements were obtained: 1) Anthropometry: 
weight (wt), height (ht), zBMI; 2) Body composition: % body 
fat; 3) Biomarkers metabolic risk: insulin, glucose, serum li-
pids, adiponectin, leptin; 4) Micronutrient indicators: hemog-
lobin (hb), serum ferritin (SF), serum transferrin receptors 
(TfR), hepcidin, plasma zinc (ZnPl) and serum VD concentra-
tions (25OHD). 

Results: 26% of children were overweight and 29% obese. 
None of the children were anemic or Zn deficient. 4% were Fe 
deficient and 28% VD deficient. No associations were found 
between FS or 25OHD and either wt, ht, % fat or metabolic 
risk indicators. A significant direct association was observed 
between TfR and Wt (r 0.24), ht (r 0.14), zBMI (r 0.25), % body 
fat (r 0.22). Significant correlations were found between hepci-
din and both wt (r -0.12) and zBMI (r -0.12). ZnPl correlated 
with % body fat (r 0.12) and insulin (r -0.20). No significant 
differences in Hb, SF, hepcidin or 25OHD were found between 
obese (Ob) and non-obese children. Both TfR and ZnPl were 
significantly higher in Ob children. 

Conclusions: Vitamin D status is not associated to Ht, % 
body fat or biomarkers of metabolic risk. Ob children had hig-
her ZnPl and TfR concentrations than N children. 

Key words: micronutrients, obesity, chronic disease

PO834
INCREASING APPROPRIATE COMPLEMENTARY 
FEEDING IN A RURAL DISTRICT OF BANGLADESH: 
IMPLICATION FOR SOCIAL MOBILIZATION 
M. Jahan1 
1Brac Centre, Dhaka, Bangladesh

Background and objectives: BDHS reports showed that in 
Bangladesh, stunting, underweight and wasting are 41%, 36% 
and 16% respectively. After decade of stagnant exclusive breast-
feeding rate which was 43% and has now improved to 64%. But 
the quality of Complementary feeding is still under satisfactory 
level, only 21%. Alive and Thrive comprehensive delivery mo-
del in Bangladesh introduced in 2009 intended to- • Increase 
exclusive breastfeeding (breast milk only) by almost 50 percent 
and reduce stunting by 10 percent in children under five. Ali-
ve and Thrive initiative aimed to develop scaled up models for 
preventing child malnutrition through improving Infant and 
Young Child Feeding (IYCF) practices •	 Intensive coun-
seling, coaching and demonstration to mothers and caregi-
vers for appropriate feeding practices of children 0-2 yrs. •	
Social mobilization. It raises awareness of IYCF and seeks the 
commitment of influential members in the community and fa-
mily elders to take action for improvement of IYCF practices. 
In 2009, base line survey was conducted to identify facilitating 
factors and barriers to adopting appropriate complementary 
feeding approach, programmatic and behavior change com-
munication initiatives. Main barriers for adopting appropriate 
complementary feeding are mothers’ perception that they have 
insufficient breast milk and their observation that children lack 
an appetite. In 2012 main indicators of IYCF shows a great im-
provement. Early incitation of breast feeding was increase from 
64% to 89%, Exclusive breast feeding from 60% to 80%, Timely 
initiation of complementary feeding from 57% to 93%, intake 
of animal protein 22% to 87% and hand washing 21% to 81%. 
Social mobilization can help to remove the barrier to adopt ap-
propriate complementary feeding practices. Though these im-
provements are not only due to social mobilization but still it 
can create an environment in the community and households 
that supports mothers to adopt and maintain good feeding 
practices. IYCF, Social mobilization, Complementary feeding.
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PO835
VITAMIN D INSUFFICIENT INFANTS (3 MONTHS 
OF AGE) HAD SUFFICIENT VITAMIN D STATUS AT 
12 MONTHS OF AGE
I E. Graff1, M W. Markhus1,3, A H. Nielsen1,4, L S. Breis-
tein1,5, S. Skotheim2, H C. Braarud2, K M. Stormark2, L. 
Frøyland1, M K. Malde1 
1National Institute of Nutrition and Seafood Re-
search 
2Regional Centre for Child and Youth Mental Health 
and Child Welfare/Uni Health/Uni Research, Bergen, 
Norway 
3The Department of Biomedicine, Faculty of Medici-
ne and Dentistry, University of Bergen, Norway 
4Department of Human Nutrition, Faculty of life 
sciences, University of Copenhagen, Denmark 
5Department of Clinical Medicine, Faculty of Medi-
cine and Dentistry, University of Bergen, Norway

Background and objectives: Breast milk is considered to be 
the optimal infant diet and the postpartum period represents a 
time of increased maternal nutritional need due to lactation. 
Oily fish, fortified foods and supplements are the only signifi-
cant dietary sources of vitamin D in the Nordic countries. In 
Norway, knowledge about vitamin D status in postpartum wo-
men and their infants is limited. The aim of the present study 
was to assess the vitamin D status in mothers and their infants 
at 3, 6 and 12 months postpartum in relation to eating habits. 

Methods: This longitudinal population study from a muni-
cipality in Western Norway followed mothers and their infants 
from 28 weeks of gestation until 12 months postpartum. The 
source population was all women who were pregnant within 
November 2009-June 2011. The vitamin D status was assessed 
as serum 25-hydroxy vitamin D (25OHD) in the mothers and 
their infants 3, 6 and 12 months postpartum. Seafood intake 
was recorded through validated food frequency questionnai-
res. 

Results: The mean level of 25OHD in the infants increa-
sed significantly from 68±40 nmol/l at 3 months to 85±16 
nmol/l at 12 months of age. The lowest 25 percentile had the 
largest 25OHD improvement from 3 months (34 nmol/l) to 12 
months (74 nmol/L) of age. At 12 months every single child 
had a sufficient vitamin D status (25OHD> 50 nmol/l). Among 
the mothers the vitamin D status at 3, 6 and 12 months after 
delivery was fairly stable, however just above the sufficient level 
of 25OHD>50 nmol/l. 

Conclusions: Insufficient vitamin D status in 3 months old 
infants was considerably improved at 12 months of age. The 
mothers had sufficient vitamin D status at all sampling points. 

Key words: vitamin D status, serum 25-hydroxy vitamin D, 
infant, mothers, seafood

PO836
THE ASSOCIATION BETWEEN DIETARY CALCIUM 
INTAKE AND CHILDHOOD OBESITY IN MULTI-
ETHNIC SCHOOL CHILDREN IN MALAYSIA
S. Shohaimi1, S I. Shariff Ishak1, Z. Basar1 
1Universiti Putra, Malaysia 

Background and objectives: The increase in the prevalence 
of overweight and obesity among children in Malaysia has been 
a cause for concern as obesity in childhood has been shown 
to sustain into adulthood. Several studies have shown that 
calcium intake was identified to have protective effect against 
obesity. A cross-sectional study was conducted to determine if 
there is any association between calcium intake and body mass 
index (BMI) among children. 

Methods: A total of 540 children (257 boys and 283 girls) 
aged between 9 to 10 years participated in the study which was 
conducted in the states of Selangor and Putrajaya. The height 
and weight for each child was measured in order to calculate 
their BMI-for-age. Dietary calcium and energy intakes were 
assessed using a previously validated calcium-focused food 
frequency questionnaire (FFQ). 

Results: Mean BMI for boys was 20.1±5.6 kg/m2 and 
18.0±4.2 kg/m2 for girls The mean estimated daily calcium 
intake was 295.2±136.6 mg for boys and 360.8±142.2 mg for 
girls. There was no significant association between the intakes 
of calcium and dairy products with BMI. However, there was a 
significant difference in daily calcium intake between different 
ethnicities with significantly higher calcium intake for Malay 
boys and girls compared to the Chinese or Indians. 

Conclusions: There was no significant association between 
dietary calcium intake and childhood obesity, however dietary 
calcium intake was significantly different among children of 
different ethnicities. 

Key words: dietary calcium intake, childhood obesity, eth-
nicity, BMI

PO837
INFANT FEEDING PRACTICES AMONG LIBERIAN 
REFUGEE WOMEN DURING THE EMERGENCY 
AND PROTRACTED PHASES OF REFUGEE SETTLE-
MENT
A. Sandow1, E. Colecraft2, G. Otoo2 

1Point Hope Ghana 
2Dept. Nutrition and Food Science, University of 
Ghana, Legon, Accra, Ghana

Background and objectives: Optimal infant and young 
child feeding (IYCF) practices is crucial for child survival, 
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particularly in refugee situations. Research on IYCF practices 
among refugee caregivers is limited and it is unknown whether 
caregivers’ IYCF experiences differ during the emergency and 
protracted phases of the refugee situation. The study was aimed 
at identifying the prevalence and determinants of optimal and 
sub-optimal IYCF practices of Liberian refugee caregivers in 
emergency and protracted refugee situations in the Budubu-
ram Refugee Camp (BRC) in Ghana. 

Methods: This was cross-sectional study involving Liberian 
refugee women; 1) who arrived at the BRC with children<2 
years of age during the emergency phase of the refugee situa-
tion (ERS) in 1991 (n=84) and 2) living at the BRC during the 
protracted phase of the refugee situation (PRS) who had chil-
dren less than 2 years at the time of the survey in 2010 (n=407). 
Semi-structured questionnaires were used to interview the ERS 
and PRS women about their sociodemographic characteristics, 
IYCF practices, and challenges and facilitators to optimal IYCF 
practices. Chi-Square and logistic regressions analysis were 
used to identify differences in and predictors of optimal IYCF 
practices respectively. 

Results: The PRS caregivers were more likely than ERS care-
givers to have optimal exclusive breastfeeding duration (83.6% 
vs 68.2; p=0.05), and complementary feeding initiation (75.5% 
vs 8.6%; p≤0.001). Positive predictors of optimal BF initiation 
among PRS caregivers included being married, male child and 
delivery at a health facility. PRS caregivers who had received 
IYCF counseling had greater odds for optimal breastfeeding 
duration (OR 2.5; CI 1.32, 4.56) and timely complementary 
feeding initiation (OR 3.8; CI 1.92, 7.70). 

Conclusions: Counseling on optimal IYCF is an important 
determinant of optimal IYCF practices in refugee situations. 
Caregivers in the emergency phase of refugee settlement may 
need increased support for improved IYCF practices. 

Key words: IYCF, refugees

PO838
RELATIONSHIP BETWEEN LOWER GASTROINTES-
TINAL DISTRESS AND DIETARY HABITS IN LONG 
DISTANCE RUNNERS.
M. Matsumoto1, Y. Kizawa1 

1Department of Physical Education, College of Hu-
manities and Sciences, Nihon University, Japan

Background and objectives: Gastrointestinal complaints 
are common matter in long distance runners. In particular, 
diarrhea and the frequent occurrence defecation are serious 
problems because of declining the performance in training and 
competitive events. The aim of this study was to investigate the 
prevalence of gastrointestinal (GI) complaints and the con-
ditioning for these distresses in long distance runners and to 

determine the relationship between dietary habit and GI com-
plaints. 

Methods: A simple questionnaire to investigate whether 
having GI complaints or not in training and competitive events 
was sent to 449 well-trained male athletes composed of 13 kinds 
of sports: long and short distance runner, american football, 
valley ball and badminton, judo, wrestling, karate, boxing and 
fencing, gymnast, alpine, cyclists, and rowing player and sent 
back by upper 90% of these groups, respectively. Furthermore, 
rehydration status, monthly distance of run and dietary habits 
in a long distance runner were investigated. 

Results: Long distance runners experienced GI distress hig-
her (57% and 49%) than other sports player (26% and 17%) 
in training and competitive events, respectively. The claim of 
chronic diarrhea was more frequent than other players in long 
distance runners. As for the rehydration and the dietary ha-
bits, the GI distress did not have relationship with them. On the 
other hand, there was a correlative tendency between the run-
ning diarrhea and monthly running distances. The causes of 
the diarrhea runners thought were mental stress (24%), expo-
sure stomach to the cold (22%) and intake of cold water (18%). 

Conclusions: Long distance running is caused lower tract 
of GI distress, and it is associated with monthly running dis-
tances. More research on the possible predisposition of athletes 
for GI distress during exercise is needed. 

Key words: long distance runner, gastrointestinal distress, 
dietary habits, diarrhea, rehydration

PO839
THE ASSOCIATION BETWEEN STUNTING AND 
ANAEMIA AMONG SCHOOL-AGED CHILDREN 
AND ADOLESCENTS IN 10 LOW-INCOME COUN-
TRIES
E. Rousham1, N. Roschnik2, A. Hall3 
1Centre for Global Health and Human Develop-
ment, SSEHS, Loughborough University, UK 
2Department of Education and Child Development, 
Save the Children, USA 
3Save the Children, UK

Background and objectives: Iron deficiency anaemia is a 
significant global public health problem. Few studies have exa-
mined the association between undernutrition and anaemia in 
male and female adolescents in disadvantaged populations. The 
objective of this paper is to examine the relationship between 
undernutrition (stunting and thinness) and anaemia among 
school age boys and girls. 

Methods: Cross-sectional anthropometric and haemoglo-
bin data were analysed from samples of school children aged 
5-17 years within the school health and nutrition programmes 
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of Save the Children School (USA) from 10 low income coun-
tries (n=19,722). Z-scores of height-for-age and BMI-for-age 
were calculated using WHO growth references (WHO, 2006). 
Stunting was defined as height-for-age <-2z scores of WHO 
reference median, and thinness defined as BMI-for-age <-2z-
scores of WHO reference median. Anaemia was classified ac-
cording to recommended thresholds of haemoglobin concen-
tration (UNICEF/UNU/WHO, 2001). 

Results: Among all age groups, stunted children and ado-
lescents were significantly more likely to have anaemia than 
their non-stunted counterparts. The prevalence of anaemia was 
42.7% and 27.9% for stunted and not-stunted boys respectively 
(OR=1.98; CI 1.81-2.16). In girls the prevalences were 36.5% 
versus 27.3% respectively (OR 1.58; CI 1.44-1.74). Stunted ado-
lescent boys had a higher prevalence of anaemia than stunted 
girls (p<0.01). There was no association between thinness and 
anaemia at any age. 

Conclusions: These data reveal a significantly higher pre-
valence of anaemia in stunted boys and girls, with stunted 
adolescent boys being at greater risk of anaemia than stunted 
adolescent girls. These samples are only representative of chil-
dren attending school, and actual rates of anaemia and under-
nutrition may be higher among those not attending school. 
Among school children participating in the School Health and 
Nutrition programme stunting is a risk factor for anaemia, but 
thinness is not. 

Key words: adolescent health; stunting, anaemia, haemog-
lobin

PO840
THE AVOIDANCE OF SPECIFIC FOODS AND BEVE-
RAGES DURING PREGNANCY AND LACTATION IN 
THE WESTERN HIGHLANDS OF GUATEMALA
E M. Díaz Ruiz1, D. Fuentes1, R. García Meza1, M. Vosse-
naar1, N W. Solomons1 
1Center For Studies of Sensory Impairment, Aging 
And Metabolism (CeSSIAM), Guatemala City, Gua-
temala 

Background and objectives: Women’s food choices during 
pregnancy and lactation can affect the nutrient adequacy of the 
diet. When providing women with food supplements, cultural 
customs should be respected. We sought to determine specific 
foods and beverages avoided during pregnancy and lactation. 

Methods: 181 women (88 pregnant and 93 lactating) li-
ving in rural, semi-rural and urban areas of the department of 
Quetzaltenango in the Western Highlands of Guatemala were 
interviewed on a single occasion to evaluate dietary practices. 
Women were asked if they ate more while pregnant or lactating 
and if they avoided certain foods and beverages during these 
periods. 

Results: 60% of the participants were of Mayan Indigenous 
origin and 40% were Ladinas. The vast majority of women were 
in the 2nd (48%) or 3rd (51%) trimester of pregnancy. Most 
women (74%) were breastfeeding a child in the first trimes-
ter. Almost half (49%) of the pregnant women and two-thirds 
(67%) of the lactating women reported eating more than usual. 
Significantly fewer (p<0.001) pregnant women in the rural area 
(23%) reported eating more than in the semi-rural (62%) and 
urban (62%) areas. Half (51%) of the pregnant women and 
one-third of (33%) the lactating women reported avoiding spe-
cific foods or beverages. Food avoidance during pregnancy was 
less prevalent in the rural area (43%) than in the semi-rural 
(55%) and urban (55%) areas and more prevalent during lac-
tation in the urban area (47%) than in the semi-rural (29%) 
and rural (29%) areas. The 5 most common avoided were ice 
cream, beef broth, fat, coffee and chicken during pregnancy 
and were ice cream, black beans, chicken, potatoes, and herbs 
during lactation. 

Conclusions: Food avoidance during pregnancy and lacta-
tion are common in the Western Highlands of Guatemala and 
limit food choices in critical stages of development. 

Key words: Guatemala, pregnancy, lactation, food choices

PO841
CONSUMPTION OF GRUELS DURING PREGNANCY 
AND LACTATION IN THE WESTERN HIGHLANDS 
OF GUATEMALA
D. Fuentes1, E M. Díaz Ruiz1, R. García Meza1, M. Vosse-
naar1, N W. Solomons1 
1Center For Studies of Sensory Impairment, Guate-
mala City, Guatemala 

Background and objectives: Food choices during pregnan-
cy and lactation are partly determined by cultural beliefs. “Ato-
les” (thin gruels) are a traditional hot drink, typically based on 
corn-dough (masa) and commonly consumed in Central Ame-
rica. Atoles are of reputed to be of important cultural signifi-
cance during pregnancy and lactation in Guatemala, especially 
during the 40 days immediately following birth (quarantine). 
The objective of the current study was to determine the intake 
of atoles during pregnancy and lactation and its distribution 
within the household. 

Methods: 130 women (30 pregnant and 100 lactating) li-
ving in rural and semi-rural areas of the department of Quet-
zaltenango in the Western Highlands of Guatemala were inter-
viewed on a single occasion to determine usual intake of gruels. 
Types of gruels most commonly prepared, usual daily intakes, 
and distribution within the household were asked. 

Results: The vast majority of women reported consuming 
gruels during pregnancy (83%) and lactation (97%). Three-
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quarters of women reported consuming greater quantities of 
gruels during pregnancy (73%) and lactation (74%) than usual. 
The most commonly consumed gruels (in descending frequen-
cy) were: Incaparina®, cracked corn, corn dough, oats, and co-
razón de trigo® cereal during pregnancy and Incaparina®, corn 
dough, oats, corazón de trigo® cereal and maize meal during 
lactation. Women preferred savory and sweet gruels equally. 
Importantly, one-fourth of pregnant-but two-thirds of lacta-
ting women-consumed gruels prepared for themselves, and 
reportedly not sharing with other family members. 

Conclusions: In our sample of Guatemalan women, usual 
intake of gruels increases during pregnancy and lactation, 
providing additional energy and nutrients during this criti-
cal period. The responses of these women could be important 
in framing a public health and educational redress to dietary 
imbalance during this vulnerable period. Funded by Hormel 
Foods Corporation, Austin, MN 

Key words: Guatemala, pregnancy, lactation, food choices

PO842
LOCAL CONCEPTS OF “HOT” AND “COLD” FOODS 
IN GUATEMALA: EFFECT OF FOOD TEMPERATU-
RE-QUALITIES ON EATING BEHAVIORS DURING 
PREGNANCY AND LACTATION
R. García Meza1, M. Vossenaar1, N W. Solomons1 
1Center For Studies of Sensory Impairment, Aging 
And Metabolism (CeSSIAM), Guatemala City, Gua-
temala 

Background and objectives: Numerous reports describe 
heightened risks of poor maternal and birth outcomes for Gua-
temalan women and the importance of understanding of the 
cultural aspects that affect women’s dietary choices. This study 
aimed to understand food and health choices of pregnant and 
lactating women living in rural and urban areas of the western 
highlands of Guatemala. 

Methods: The reported results are from a larger study con-
ducted in rural and urban Quetzaltenango, Guatemala. Ethical 
approval was obtained from the Human Subjects Committee 
of CeSSIAM. Participation was voluntary and no compensa-
tion was given for participation. A total of 6 focus groups (FG) 
with 5-12 participants were carried out with pregnant (n=17) 
and lactating (n=27) mothers, using open question guides and 
reflective dialogues to initiate the discussions. FG were digi-
tal recorded and transcribed verbatim. Data were coded using 
predetermined themes within the study domains using Hype-
rResearch® software. 

Results: The local concept of “hot” and “cold” attributes 
temperature-qualities to different food items. The balance bet-
ween “hot” and “cold” properties of foods and drinks is percei-

ved by mothers who believe that such attributes in themselves 
can directly impact their health and that of their infant. The 
perceived impact of “hot” and “cold” properties of foods and 
drinks may also influence the quality and quantity of breast-
milk, or may increase susceptibility to both allopathic and tra-
ditional illnesses. 

Conclusions: Local narratives surrounding “hot” and “cold” 
foods are key in determining food choices amongst mothers, 
especially during lactation; the perceived effect on breast-milk 
production across this polarity also exerts a strong influence 
on a woman´s food choices following delivery. The findings of 
this study provided a clearer understanding of “hot” and “cold” 
cultural aspects that affect women’s dietary choices. Funded by 
Hormel Foods Corporation, Austin, MN 

Key words: “hot and cold” concept, pregnancy, lactation, 
eating behaviors, Guatemala.

PO843
FOOD AVERSIONS AND FOOD CRAVINGS DU-
RING PREGNANCY: A QUALITATIVE APPROACH 
EXAMINING EATING BEHAVIOURS AMONG MA-
YAN GUATEMALAN WOMEN
R. García Meza1, M. Vossenaar1, N W. Solomons1 
1Center for Studies of Sensory Impairment, Aging 
and Metabolism (CeSSIAM), Guatemala City, Guate-
mala 

Background and objectives: Abundant studies support the 
importance of nutritious and balanced diet during pregnancy 
as a key contributor to women´s and their infants’ health. Food 
aversions and food cravings can determine the type of food 
women would have during pregnancy and can influence diet 
diversity in this period. This study aims to examine perceptions 
on food aversions and food cravings during pregnancy among 
Mayan Guatemalan women. 

Methods: The reported results are from a larger study con-
ducted in rural and urban Quetzaltenango, Guatemala. Ethical 
approval was obtained from the Human Subjects Committee of 
CeSSIAM. Participation was voluntary and no compensation 
for participation was given. A total of 3 focus groups (FG) ran-
ged 5-7 participants were held with pregnant women (n=17) 
using open questions guides and reflective dialogues to pro-
mote the discussions. FG were digital recorded and transcri-
bed verbatim. Data were coded using predetermined themes 
within the study domains using HyperResearch® software. 

Results: Mothers´ perceptions relate to the physiological 
effect of certain food items during pregnancy. These include 
nausea and vomiting and the resulting aversion women have to 
certain foods, especially during the first trimester of pregnancy. 
During pregnancy, food cravings were mentioned by women as 
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being important factors in their food choices. Acceding to food 
cravings was perceived as being critical in assuring the health 
of the fetus and pregnancy, and the success of the delivery. 

Conclusions: Food choices regarding cravings and aver-
sions during pregnancy are not only tied to gustatory prefe-
rences, but also to the perception that certain foods might be-
nefit or harm mothers and their offspring. Information about 
perceived cultural and physiological aspects that affects preg-
nant women’s dietary choices is important to design and con-
textualize food and nutrition interventions. Funded by Hormel 
Foods Corporation, Austin, MN 

Key words: food aversion, food cravings, pregnancy, lacta-
tion, eating behaviors, Guatemala

PO844
ADHERENCE TO LIPID-BASED NUTRIENT SUPPLE-
MENT (LNS) AND IRON/FOLIC ACID TABLET (IFA) 
RECOMMENDATIONS DURING PREGNANCY 
AMONG RURAL BANGLADESHI WOMEN
K L. Harding1, C P. Stewart1, S L. Matias1, M. Moniruzza-
man2, M K. Mridha1,2, S A. Vosti1, K G. Dewey1 
1Program In International And Community Nutri-
tion, University of California, Davis 
2Center for Reproductive Health, International 
Center for Diarrheal Disease Research, Bangladesh, 
Dhaka, Bangladesh

Background and objectives: Barriers and facilitators to 
sustained LNS consumption have not been evaluated among 
pregnant and lactating women (PLW) in Bangladesh. This stu-
dy aimed to assess the adherence to and acceptability of LNS 
and IFA to improve maternal nutrition and prevent child stun-
ting among women participating in a community health pro-
gram in two northern districts of Bangladesh. 

Methods: A subsample was randomly selected from an on-
going trial aimed at assessing the effectiveness of LNS provided 
to PLW and their children on nutrition and health outcomes. 
Women were interviewed at home about their use and prefe-
rences of LNS or IFA. Due to a disruption in the LNS supply, 
some of the women had experience with both LNS and IFA at 
different times during their pregnancy (n=70), and were asked 
to compare LNS and IFA. 

Results: Mean and median self-reported adherence was 4.8 
(±3.0) and 6 (0-13) sachets per week among women receiving 
LNS and 5.9 (±1.8) and 7 (0-9) tablets per week among women 
receiving IFA (p=0.08). 21.9% and 5.6% of women given LNS 
and IFA, respectively, reported not consuming supplements in 
the previous week (p=0.02). The median overall acceptability 
score for both LNS and IFA was 5 (range: 1-5), ”Like it a lot”. 
Organoleptic properties of LNS were acceptable with median 

scores of 4 or 5. Among the women who used both LNS and 
IFA, 48.6% preferred LNS and 51.4% preferred IFA. 

Conclusions: These results suggest there is high acceptabi-
lity of both LNS and IFA, yet a greater prevalence of non-adhe-
rers to LNS compared to IFA. Further investigation of potential 
barriers is needed to understand how to improve adherence to 
LNS during pregnancy. 

Acknowledgements: Work was funded and supported by 
USAID’s Food and Nutrition Technical Assistance III Project 
(FANTA)/FHI 360 and by the Fogarty International Center of 
the National Institutes of Health.

PO845
ENERGY AND NUTRIENT CONTRIBUTION OF 
COMPLEMENTARY FOODS IN 6 TO 11 MONTH 
OLD CHILDREN IN THE WESTERN HIGHLANDS OF 
GUATEMALA
M. Vossenaar1, I. van Beusekom1, J. Alvey1, C M. Doak2, 
N W. Solomons1 

1Center for Studies of Sensory Impairment, Aging 
and Metabolism (CeSSIAM), Guatemala City, Guate-
mala 
2Health Sciences, VU University, Amsterdam, 
Netherlands

Background and objectives: The WHO recommends the 
introduction of nutritionally-adequate and appropriate com-
plementary feeding at 6 mo of age, with continued breastfee-
ding for 2 years and beyond. Our objective was to assess the 
nutritional adequacy of complementary foods to the diets of 
Guatemalan infants with continued breastfeeding. 

Methods: A single previous-day record was collected from 
a convenience sample of mothers of 94 infants, aged 6-11 mo, 
in the urban area of Quetzaltenango, Guatemala. Energy and 
19 selected nutrient content in complementary foods and 
modeled volumes of breastmilk were calculated and nutrient 
adequacy was assessed using the 2004 WHO/FAO Recommen-
ded Nutrient Intakes (RNIs). Nutrient densities and critical 
nutrient densities of complementary foods were computed to 
identify “problem nutrients” and main sources of these nu-
trients were identified. 

Results: Complementary diets were adequate for protein, 
but inadequate for pantothenic acid and vitamins C, A, D, E, 
and K, as well as calcium, iron and zinc. For small girls, with 
limited energy allowances, riboflavin, niacin, vitamin B6 and 
magnesium were identified as “problem nutrients” as well. For-
mula milk, cow milk and Incaparina® were main sources of the 
nutrients (“problem nutrients”), whose recommended intakes 
were still not being met by the total complementary fare offe-
red. 
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Conclusions: We conclude that, as persistently reported in 
developing countries, the complementary feeding of Guate-
malan infants is nutritionally inadequate. Public health actions 
to continue to narrow the nutrient gap of complementary foods 
in infants should include maternal education in early-feeding 
practices to select nutrient-rich foods. Furthermore, home for-
tification, or special fortified foods or a combination, is likely 
to be required for assuring consumption of the recommended 
amounts of micronutrients for sound infant growth. Funded by 
Sight & Life, Basel, Switzerland 

Key words: human milk, complementary feeding, infant 
feeding, micronutrient intake, Guatemala

PO846
GROWTH PATTERN OF EXCLUSIVELY AND NON-
EXCLUSIVELY BREASTFED INFANTS IN UMUAHIA 
URBAN, NIGERIA
P. Ukegbu1, A. Uwaegbute1, I. Ijeh1, J. Anyika1 
1Dept of Human Nutrition and Dietetics, Michael 
Okpara University of Agriculture, Umudike, Abia 
State, Nigeria

Background and objectives: This was a prospective com-
parative study carried out from April 2011 to February 2012 
to assess the growth pattern of exclusively (EBF) and non-ex-
clusively breastfed infants (NEBF) in the first six months of life 

Methods: A total of 213 lactating mothers and their infants 
aged less than 7 days and weighing >2.5kg were recruited into 
the study and followed up at 6, 10, 14, 18 and 24 weeks. In-
fants were classified into EBF and NEBF groups based on their 
current feeding pattern during the follow up. Anthropometric 
measurements of weight and length were taken and compared 
with WHO curves. Data analysis was carried out using fre-
quencies, percentages, means (SD), T-test. 

Results: The rate of exclusive breastfeeding declined from 
82.5% at delivery to 23% at the end of six months. The EBF 
infants had significantly higher mean weight and length from 
the 6th to 14th week than their NEBF counterpart (p<0.05). 
Despite a decline in mean weight of EBF infants after the 14th 
week, they retained the higher mean weight achieved earlier. 
Average cumulative weight gain of 3.33 kg and 3.02 kg were 
recorded for EBF and NEBF infants, respectively during the six 
months follow up. 

Conclusions: The mean weight and length of the EBF in-
fants was comparable to the WHO curve than for the NEBF in-
fants. This suggests that the practice of exclusive breastfeeding 
is adequate to sustain normal growth in infants during the first 
six months of life. 

Key words: breastfeeding, growth pattern, WHO curve

PO847
KNOWLEDGE AND AWARENESS OF ANEMIA 
AMONG YOUNG ADOLESCENT GIRLS IN SOUTH 
SULAWESI, INDONESIA
R. Indriasari1, E. Schubert2, G. Marks2 
1Nutrition Department/Facuty of Public Health, 
Hasanuddin University, Makassar, South Sulawesi, 
Indonesia 
2Nutrition Program/School of Population Health, 
The University of Queensland, Brisbane, QLD, Aus-
tralia

Background and objectives: Anemia is one of the major 
nutrition problems among adolescent girls in Indonesia. Ade-
quate nutrition to prevent anemia is required since this po-
pulation group experience rapid growth and developmental 
changes as well as high possibility to enter early pregnancy. As 
dietary knowledge is critical to improve nutritional behaviors, 
adolescent girls should have adequate knowledge and aware-
ness regarding anemia and dietary-related issues in order to 
improve their eating habits to prevent the problem. However, 
studies investigating dietary knowledge in Indonesian adoles-
cent girls are insufficient. 

Methods: Two phases of data collection were under-
taken among school girls residing in two districts of the 
South Sulawesi Province. A survey questionnaire (Cronbach’s 
Alpha=0.84) was distributed among 518 girls aged 12-15 years 
and qualitative in-depth interviews were performed with 19 
girls to investigate their knowledge and perceived awareness of 
anemia. Descriptive analysis was performed for the survey data 
and thematic analysis was undertaken with the interview data. 

Results: Knowledge of anemia was low with only 6 out of 
16 items were correctly answered by at least 60% of the girls. 
This finding was confirmed by the results of interview, anemia 
is poorly understood by the girls. Both survey and interview 
data revealed that although the girls could recognize common 
symptoms of anemia, they did not clearly define causes and 
consequences of the problem. As a result, the seriousness of 
the problem and the risk of adolescent girls of developing iron 
deficiency anemia were not fully understood. 

Conclusions: Young adolescent girls in South Sulawesi had 
insufficient knowledge and awareness regarding anemia. Ensu-
ring adequate knowledge and awareness of anemia among this 
group is an important issue to be addressed when developing 
strategies to control anemia among Indonesian adolescents. 

Acknowledgement: This research received grant from 
Neys-van Hoogstraten Foundation 

Key words: adolescent girls, knowledge, anemia, Indonesia
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PO848
DOES FREQUENCY OF FAMILY MEALS MAKE A DI-
FFERENCE AMONG ADOLESCENTS IN MALAYSIA?
R. Fara Wahida1, Y S. Chin1, S. Kaartina1, F C. Woon1, M 
S. Zalilah1, M T. Mohd Nasir1, C. Yit Siew1 

1Department of Nutrition and Dietetics, Universiti 
Putra Malaysia, Serdang, Selangor, Malaysia

Background and objectives: Despite many benefits of fa-
mily meals, high prevalence of infrequent family meals was 
observed among adolescents. Limited study examined the 
consequences of family meal frequency among adolescents in 
Malaysia. This study aimed to determine the consequences of 
family meal frequency among adolescents in Kuala Lumpur. 

Methods: A total of 490 adolescents (41.4% males, 58.6% 
females) aged 13 to 16 years from four secondary schools in 
Kuala Lumpur, Malaysia were involved in this study. Most of 
them were Malays (48.4%), followed by Chinese (39.4%), In-
dians (9.6%) and other ethnic groups (2.6%). Family meal fre-
quency and adolescent’s meal frequency were assessed using 
Eating Behaviors Questionnaire. Risk of eating disorders and 
self-esteem were assessed using Eating Attitudes Test-26 and 
Rosenburg Self-Esteem Scale, respectively. 

Results: Mean family meal frequency among respondents 
was 5.4±2.1 days in a week. Mean intakes for breakfast, lunch 
and dinner among adolescents were 4.9±2.5, 5.7±2.0 and 
5.9±2.0 days in a week, respectively. About a quarter of ado-
lescents (25.5%) were at-risk of eating disorders. Mean score 
for self-esteem was 29.1±4.3. Frequent family meals was as-
sociated with frequent intakes of breakfast (r=0.128, p<0.01), 
lunch (r=0.255, p<0.01) and dinner (r= 0.324, p<0.01) among 
adolescents. Additionally, frequent family meals among ado-
lescents was associated with low risk of eating disorders (r=-
0.105, p<0.05) and high self-esteem (r=0.136, p<0.01). 

Conclusions: In other words, frequent family meals play an 
important role in promoting frequent meal intakes, low risk 
of eating disorders and high self–esteem among adolescents. 
Thus, future nutrition-related intervention programs should 
encourage frequent family meals among adolescents. 

Key words: family meals, meal frequency, disordered ea-
ting, self-esteem, adolescents

PO849
EFFECTS OF LONG-TERM SUPPLEMENTATION 
WITH A MIXTURE OF SHORT AND LONG CHAIN 
INULIN-TYPE OLIGOSACCHARIDES ON FAECAL 
MICROBIOTA IN INFANTS
M. Rodriguez-Palmero1, C. Campoy2, O. Urraca3, J. 
Alonso4, J. Maldonado2, V. Varea5, J. Palencia6, G. Vee-
reman-Wauters7, F. Neumer8, M. Rivero1, Y. Vandenplas7 
1Scientific Unit, Laboratorios Ordesa, Barcelona, 
Spain 
2 Department of Paediatrics, University of Granada, 
Spain 
3Department of Paediatrics, Hospital de Nens, Bar-
celona, Spain 
4CAP Llefià, Barcelona, Spain 
5Department of Gastroenterology, Hospital Sant 
Joan de Deu, Barcelona, Spain 
6Equipo Pediátrico San Francisco, Madrid, Spain  
7Universitair Ziekenhuis, Brussels, Belgium 
8Beneo Institute, Germany

Background and objectives: Human milk stimulates the 
growth of bifidobacteria because of its high oligosaccharides 
content. The aim of this study was to investigate whether the 
ingestion of infant formula supplemented with a mixture of 
short and long chain inulin-type oligosaccharides modulates 
the composition of faecal microbiota in infants. 

Methods: Healthy term babies aged between 0-4 months, 
exclusively fed infant formula were enrolled in a multicenter, 
double-blind study. Infants were randomized to receive either 
an infant formula supplemented with 0.8 g/100 ml of oligo-
fructose-enriched inulin (Synergy 1®) or a standard formula. 
Growth and clinical parameters were measured throughout the 
study. Stool samples were collected from a subgroup of infants 
at 2, 6, and 12 months of age. Bacterial populations were analy-
sed by qPCR. The study was approved by ethical committees. 

Results: The ITT population consisted of 154 infants. 
Growth related variables did not differ between the two groups 
at any study point. Compared to the CONTROL group, bifido-
bacteria counts in the PRE group were significantly higher at 
month 6. When results were expressed as proportions of bifi-
dobacteria in relation to total bacteria, the PRE group showed 
significantly higher values at month 2 and 6, but not at month 
12. Total bacterial counts and proportions of Bacteroides, C. 
coccoides, C. leptum and Enterobacteriaceae did not differ bet-
ween groups. The rate of adverse events was low and similar in 
both feeding groups. 

Conclusions: Ingestion of infant formula supplemented 
with short and long-chain inulin-type oligosaccharides increa-
ses bifidobacteria populations in the faecal microbiota in in-
fants. These differences may disappear as the ingestion of total 
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amounts of infant formula decrease and diversification of the 
infant’s diet occurs. Supported in part by the Commission of 
the European Communities, 6th Framework Programme, con-
tract no. 007036. 

Key words: microbiota, infants, inulin, oligofructose, pre-
biotics

PO850
SKIPPING BREAKFAST MAY INDUCE DYSMENO-
RRHEA AND IRREGULAR MENSTRUATION IN 
POST-ADOLESCENT WOMEN IN JAPAN
T. Fujiwara1, R. Nakata2 
1Ashiya College, Japan 
2Nara Women’s University, Japan

Background and objectives: In recent years, increasing at-
tention has been paid to the adverse effects of skipping breakfast 
on quality of life including young people. However, there were 
very few reports concerning the relationship between skipping 
breakfast and reproductive function. Therefore, in this study 
we examined this issue by conducting a questionnaire survey 
of young Japanese women who are undergoing post-adolescent 
maturation. 

Methods: Subjects were recruited from female college stu-
dents aged from 18 to 20 years old. We sent questionnaires to 
2215 students, and responses were received from 2166 students 
between 2000 and 2011. Information regarding the aim of this 
study was sent with the questionnaire and consent was obtai-
ned from all participants. 

Results: The severity of dysmenorrhea was significantly 
higher in the population that skipped breakfast. The inciden-
ce of irregular menstruation was also higher in the population 
that skipped breakfast, although there was no difference in the 
incidence of premenstrual symptoms and in body mass index. 

Conclusions: These findings suggest that skipping breakfast 
induce menstrual disorders. Considering that body mass index 
was not related with skipping breakfast, rhythmic disturban-
ce of food intake may explain these adverse effects of skipping 
breakfast. Since these menstrual disorders influence the quality 
of life of young women in the future, skipping breakfast should 
be re-evaluated from the perspective of female reproductive 
function.

Key words: dysmenorrhea, irregular menstruation, post-
adolescent women, skipping breakfast

PO851
FIRST (FOOD-BASED INTERVENTION AND PSY-
CHOSOCIAL STIMULATION) PROGRAM: COM-
MUNITY-BASED INTERVENTION TO IMPROVE 
INTAKES OF KEY PROBLEM NUTRIENTS AND PSY-
CHOSOCIAL CARE
U. Fahmida1, R. Kolopaking1,2, J. Umar2 

1SEAMEO-RECFON (Regional Center for Food and 
Nutrition), Universitas Indonesia, Jakarta, Indonesia 
2Faculty of Psychology, Universitas Islam Negeri 
Syarif Hidayatullah Jakarta, Jakarta, Indonesia

Background and objectives: Under-nutrition and sub-
optimal development amongst under-two-year-old children 
in Indonesia were prevalent. This study aimed to assess effect 
of optimized complementary feeding recommendation (CFR) 
and psychosocial stimulation on intakes of “key problem nu-
trients”, nutritional status, psychosocial care and development. 

Methods: A community intervention trial using quasi-
experimental design was conducted in Lombok, West Nusa 
Tenggara Province, Indonesia. There were four groups: control, 
stimulation, CFR, and CFR+stimulation (n=120/group). CFR 
was developed using linear/goal programming approach and 
stimulation was developed using locally-available resources to 
promote verbal, social-emotional, gross and fine motor develo-
pments. Intervention included monthly cooking sessions and 
weekly visits in CFR groups and weekly visits in stimulation 
groups. Mother’s nutrition knowledge, feeding practices, psy-
chosocial care (HOME Inventory score); child’s nutrient in-
takes, nutritional status (Z-scores, hemoglobin), development 
(using Bayley Scale of Infant Development II) were measured 
before and after 6-month intervention. Structural equation 
modeling (SEM) was used to assess structural relationship bet-
ween variables. 

Results: Calcium, iron, and zinc were the key problem nu-
trients and CFR improved intakes of these nutrients directly 
and indirectly through improved nutrition knowledge. Sti-
mulation improved psychosocial care. Income contributed to 
nutrient intake through better dietary diversity, also to psycho-
social care through maternal mental health. Mother’s educa-
tion was positively related to psychosocial care at baseline and 
endline. Despite increase in nutrient intake and psychosocial 
care, nutritional status and development were not affected. The 
significant correlation at endline between psychosocial care 
and nutritional status and between nutritional status and de-
velopment suggested that the non significant net-effect of the 
intervention was probably due to short duration and relatively 
small increase in nutrient intakes during intervention. 

Conclusions: Six-month intervention with CFR and psy-
chosocial stimulation improved intakes of key nutrients and 
psychosocial care but not yet nutritional status and develop-
ment. 

Key words: complementary feeding recommendation, li-
near/goal programming, nutrient intakes, psychosocial care, 
stimulation
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PO852
EFFECT OF CONSUMPTION OF FREEZE-DRIED 
POWDERED YACON (FDY) ON PREVALENCE OF 
OBESITY, DYSLIPIDEMIA, OBESITY IN ELDERLY 
PEOPLE
M. Scheid1, Y. Moreno2, G. Pastore1, P. Genaro3 
1Unicamp,Department of Food Science, School of 
Food Engineering, University of Campinas, Campi-
nas, São Paulo, Brazil 
2Department of Nutrition, Centre for Health Scien-
ces, Federal University of Santa Catarina, Florianó-
polis, Santa Catarina, Brazil 
3University of Vale of Paraiba (UNIVAP),São José dos 
Campos, São Paulo, Brazil

Background and objectives: Ageing is related to changes in 
metabolism of glucose and lipids and anthropometric parame-
ters. The use of prebiotics, fructooligosaccharides (FOS), has 
been shown a positive effect to lower fasting glycaemia, total 
cholesterol and lipoprotein concentration and demonstrated 
efficacy to against pathological conditions that are common 
in the elderly, including diabetes, heart disease and metabolic 
syndrome. The aim of this work was to evaluate the effect of 
daily consumptions of freeze-dried powdered yacon (FDY) on 
the prevalence of hyperglycemia, dyslipidemia, overweight and 
obesity in elderly people. 

Methods: During 9 weeks elderly people received daily 
doses of 18 g FDY containing 7.4 g of FOS. Abdominal obe-
sity and overweight were assessed using the body mass index 
(BMI) and waist circumference (WC), respectively, before and 
after 9 weeks. Biochemical parameters as serum levels total 
cholesterol, HDL-cholesterol, LDL-cholesterol, triacylglycerol, 
C-reactive protein and glucose were determined before and af-
ter 9 weeks. 

Results: After daily consumption of 18 g FDY for 9 weeks, 
the results showed a significant reduction of 58.7% of hypergly-
cemia prevalence, reducing in prevalence of hypercholesterole-
mia of 33,3%, decrease in prevalence of hypertriglyceridemia 
of 66.7% and the prevalence of elderly with normal C-reactive 
protein levels increased significantly 40.6%. After 9 weeks daily 
consumption of 18 g FDY, the prevalence of abdominal obesity, 
according WC, was 30%. No significantly change in prevalence 
of BMI, HDL and LDL-cholesterol was revealed. 

Conclusions: A daily consumption of FDY containing 7.4 
g FOS for 9 weeks showed to decrease a prevalence of elderly 
people with hyperglycemia, hypercholesterolemia, hypertrigly-
ceridemia and abdominal obesity, and consequently could has 
on benefits related with the reduction or prevention of cardio-
vascular disease in elderly.

Key words: elderly healthy, dyslipidemia, hyperglycemia, 
freeze-dried powdered yacon, obesity

PO853
NUTRITION -KNOWLEDGE, -BEHAVIOUR AND 
-OPINIONS OF THE ELDERLY SWISS CONSUMERS
D. Gille1, U. Bütikofer1, M. Chollet1, P. Piccinali1, A. Sch-
mid1, H. Stoffers1, B. Walther1 

1Federal Department of Economic Affairs, Edu-
cation and Research EAER, Agroscope Liebefeld-
Posieux Research Station ALP, Berne, Berne, Swit-
zerland

Background and objectives: Europe has a steady increase 
in people older than 60 years. The aim and need is to assure 
their health in order to save resources-be that of financial, me-
dical or political origin. But the main person responsible for 
reaching that aim is the consumer himself. A healthy lifestyle 
including a balanced diet may help a lot to reach the goal of 
healthy ageing. In that context, it is of high importance to know 
about the consumer behavior and nutrition knowledge of the 
elderly. 

Methods: A questionnaire covering the three official Swiss 
languages was distributed amongst a representative sample of 
persons aged 50 to 80 years in Switzerland between September 
and October 2012. It contained 50 questions of three catego-
ries: general questions about nutrition and health, milk and 
dairy products as well as meat and meat products (no fish). The 
participants were free to choose whether they wanted to com-
plete the survey in paper or online format. 

Results: 646 questionnaires were completed (487 paper, 
159 online, response rate: 89%). The participants consisted 
of 48% men and 52% women. 92% of the participants stated 
that they regard their nutrition as healthy and rather healthy. 
At the same time, 50% of the men and women consider the 
information about the impact of nutrition on human health as 
confusing. Most participants trust their doctors in regard to 
information concerning nutrition whereas almost 50% do not 
rely in food producer’s information. More interesting results 
will be presented. 

Conclusions: Many factors influence the elderly popula-
tion in regard to behaviour and nutrition knowledge. Consu-
mer surveys are important tools to understand the needs and 
thoughts of elderly people. The results will be used to inform 
them correctly and adequately about nutrition and health. 

Key words: elderly nutrition, consumer questionnaire, con-
sumer behaviour
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PO855
MATERNAL KNOWLEDGE ABOUT FEEDING EARLY 
IN LIFE
V Lúcia. Bosa1, S R. Rosa1, J S M. Pessoa1 
1Centro de Estudos Em Alimentação E Nutrição 
- CESAN, Hospital de Clínicas de Porto Alegre-Fa-
culdade de Medicina-Universidade Federal Do Rio 
Grande Do Sul

Background and objectives: The introduction of appro-
priate foods allows the child to acquire habits that are responsi-
ble for determining their pattern of consumption in the future. 
Parental influence on food choices play a preponderant role in 
the development of children’s eating behavior. Data from stu-
dies emphasize high prevalence of inadequacy in relation to 
infant feeding. The aim of the present study was to evaluate 
maternal knowledge about feeding early in life. 

Methods: Cross-sectional study with mothers and children 
between 4 and 24 months admitted to a University hospital in 
Porto Alegre. Sociodemographic information were questioned, 
data obtained through questionnaire was built based on the 
Food Guide for children younger than 2 years of the Ministry 
of health of Brazil who underwent evaluation process content 
through the Delphi method. Categorical variables were descri-
bed by simple frequency and percentage and quantitative va-
riables as mean and standard deviation. The ANOVA test was 
used for variables with normal distribution and Kruskal-Wallis 
was used for skewed distribution. 

Results: Of the 229 mothers and children assessed, 77.3% 
are C-class families, 55.5% of mothers had schooling between 
9 and 11 years and 63.9% of children are well nourished. In the 
questionnaire, the average percentage of correct answers was 
75%. We observed a significant association between maternal 
education and number of hits (p<0.001). 

Conclusions: There was a high percentage of knowledge 
about nutrition early in life. However it is necessary to investi-
gate the relationship of knowledge to the practice of breastfee-
ding and introduction of complementary foods. 

Key words: maternal knowledge, infant nutrition, feeding.

PO856
HOW DOES THE ROLE OF GRANDMOTHERS AS 
PRIMARY CAREGIVERS IN POOR HOUSEHOLDS, 
COMPROMISE THEIR OWN RIGHT TO ADEQUATE 
FOOD?
K T. Rendal1, P O. Iversen1, W B. Eide1, M L. Marais2 
1Department of Nutrition, Institute for Basic Medi-
cal Sciences, University of Oslo, Norway 
2Division of Human Nutrition, Faculty of Medicine 
and Health Sciences, Stellenbosch University, Cape 
Town, Western Cape, South Africa

Background and objectives: South Africa is currently ex-
periencing serious challenges affecting household food secu-
rity. For the elderly, the situation is critical. Instead of being 
looked after by their children, they are now taking care of their 
grandchildren. There are concerns especially regarding grand-
mothers´ enjoyment of social welfare systems, more specifica-
lly their use of the older persons grant to people over 60 years 
in relation to their right to health which includes the right to 
adequate food. The aim of the study was to better understand 
if and how the role of grandmothers (both above and below 
60 years) as primary caregivers in poor households living in 
two communities (Zweletemba and Avian Park) in the Western 
Cape (South Africa), affected the realization of their own right 
to adequate food. 

Methods: Data was collected in February 2012 using qua-
litative research methods. Questionnaires were completed by 
45 grandmothers who also participated in 9 focus group dis-
cussions. Ten key informants were also interviewed. All inter-
views were recorded and transcribed using a grounded theory 
approach. Atlas ti was used to code transcripts. 

Results: Almost all (44/45) households experienced hun-
ger. The grandmothers were the primary caregivers in the hou-
seholds and their grant money did not even begin to fulfill their 
basic needs. Furthermore, their realization of the right to ade-
quate food was greatly affected by living with grandchildren. 
The grandmothers reported sacrificing their own basic needs 
including food, in order to feed their grandchildren. 

Conclusion: Living with grandchildren was the biggest 
constraint for the grandmothers’ enjoyment of their access to 
adequate food for themselves and was identified as a major ba-
rrier to realizing their right to food and nutrition. 

Key words: grandmothers, poverty, food insecurity, human 
rights, right to adequate food.
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PO857
BREAKFAST CONSUMPTION AND STAGES OF BE-
HAVIORAL CHANGE AMONG BRAZILIAN HIGH 
SCHOOL GIRLS
S. Tucunduva Philippi1, A C. B. Leme1 
1Department of Nutrition, School of Public Health, 
University of São Paulo, Brazil

Background and objectives: The transtheoretical model 
(TTM) has been extensively used to guide behavior change for 
health promotion. Dietary applications of the TTM include fat 
reduction, weight control, consumption of dairy products, and 
fruit, vegetable and grain intake. Cross-sectional studies sup-
port the utility of the model for understanding and predicting 
food intake among adolescents. However, little is known about 
breakfast behaviors. The aim of the present study was to eva-
luate the self-reported breakfast consumption and the stages of 
change among Brazilian adolescents. 

Methods: Cross-sectional study with 159 girls enrolled in 
public high schools in the city of São Paulo, Brazil, in 2012. A 
self-report validated questionnaire was used to assess breakfast 
consumption (days of week) and individual classification 
within the stages of behavioral change. The girls were classi-
fied in the stages of change by means of a specific algorithm. 
Descriptive analyses, student t-test and chi-square tests were 
conducted with difference considered significant at p<0.05. 

Results: The average age of the girls was 16.2±1.2 years. 
The mean of breakfast consumption was 4.4±2.5 days/week. 
About 47% of the girls were in the decision/preparation stage 
of change (mean=3.5, SD=1.2 and 95% CI 3.3-3.6). A signifi-
cant relationship between the stages of change and days/week 
for breakfast intake was found (p=0.000). Although was found 
a significant association (p=0.012) with vegetables, there was 
no significant association with fruits intake. 

Conclusions: Classification of the adolescents into the sta-
ges of change, together with self-report breakfast consumption 
data, enable identification of groups at risk, in accordance with 
their inadequate breakfast habits and resistance for change. 
Nutrition intervention programs should be improved if their 
actions are directed according to the needs of each stages of 
change that are identified through the methodology adopted 
in this study. 

Key words: stages of change, breakfast consumption, ado-
lescent girls

PO858
ASSOCIATION BETWEEN MATERNAL NUTRITION 
STATUS AND BIRTH OUTCOME
K. Przybylowicz1, M. Przybylowicz2, M. Grzybiak3, K. Ja-
niszewska1 

1Department of Human Nutrition University of War-
mia And Mazury, Olsztyn, Poland 
2Department of Gyneacology and Obstetrics and 
Oncological Gyneacology, Provincial Specialist Hos-
pital, Olsztyn, Poland 
3Department of Clinical Anatomy, Medical Universi-
ty of Gdañsk, Gdañsk, Poland

Background and objectives: Various maternal anthropo-
metric criteria (pre-pregnancy weight, height, weight gain du-
ring pregnancy period) has been significantly associated with 
intrauterine growth. Birth weight plays an important role in 
infant mortality and morbidity, development, and future health 
of the child. Maternal nutritional status both before and during 
pregnancy is a well-recognized determinant of birth outcomes. 
The aim of the study was to examine maternal nutritional sta-
tus and its relationship to infant birth weight and birth length. 

Methods: The study was conducted on 510 women between 
the ages of 18-47 (28.1±4.8 years) who were patients of hos-
pitals in the province of Warmia and Mazury. The course of 
pregnancy was uncomplicated, finished with natural labor, in 
biological time limits. The impact of mother’s nutritional status 
before pregnancy and weight gain on newborns weight, length, 
Ponderal Index was estimated by multivariate linear regression. 

Results: The infant birth weight depended on mothers BMI 
before pregnancy and was lower in the group of underweight 
subjects (2988.8 g vs 3380.6 g, p≤0.05). Women with low in-
crease in body mass during pregnancy delivered newborns 
with lower anthropometrics parameters. The increase in gesta-
tional weight gain of one kg resulted in statistically significant 
increase of birth weight by 40.1 g, increase of Ponderal Index 
0.22 kg/m3. 

Conclusions: Maternal BMI and gestational weight gain of 
pregnant women could be considered as predictive factors of 
birth weight of neonates. 

Key words: maternal BMI, gestational weight gain, birth 
weight, maternal factors
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PO859
DETERMINATION OF CALCIUM AND SODIUM 
CONTENTS IN UHT AND POWDERS MILKS MAR-
KETED IN THE CITY OF RIO DE JANEIRO - BRAZIL
L. Rodrigues1,2, A. Oliveira da Camara2, O. Marino Ga-
das de Moraes3 
1Department of Public Health Nutrition, School of 
Nutrition, Federal University of the State of Rio de 
Janeiro, Brazil 
2Department of Food Technology, School of Nu-
trition, Federal University of the State of Rio de 
Janeiro, Brazil 
3Department of Food Technology, School of Nu-
trition, Federal University of the State of Rio de 
Janeiro, Brazil

Background and objectives: The milk and its derivatives, 
beyond primary sources of calcium, have this mineral more 
bioavailable to the human be. The intake of calcium is impor-
tant. Low calcium intake may cause obesity, hypertension and 
osteoporosis. The bioavailability of calcium is influenced by 
sodium, since the high intake of this nutrient increases renal 
calcium excretion. It is not common to associate the milk con-
sumption to increased sodium intake. Since the industrialized 
milk containing additives, which are usually sodium salts, is 
not known if the real sodium content is reported in the label. 
The Ministry of Health of Brazil recommends that children 
consume three servings of dairy products per day. Conside-
ring the mean value for sodium declared on the labels of pro-
cessed milks fluids (130 mg/200 m) and powdered milk (130 
mg/26g),the consumption of 250 ml milk would contribute 
with about 490 mg sodium per day . In view of the above, it 
was decided to determine the amount of calcium and sodium 
in UHT milks and powders. 

Methods: Were analyzed 3 different brands of UHT milk 
and 2 of powder milk. Calcium was measured directly in the 
samples by titration with EDTA and sodium by flame photo-
metry after attack of samples with HNO3/H2O2 solution (8:2) 
and heating. The sodium and calcium determinations were 
made in triplicate. 

Results: For UHT milk, the mean levels for calcium and 
sodium were respectively: 283±7 mg/200 ml and 174 mg ± 
15/200 ml. For milk powder the calcium and sodium were res-
pectively 259±0,3 mg/26g and 121±0.7 mg/26g. 

Conclusions: The results show that by drinking 750 ml of 
milk per day, a children consume, depending on the type of 
milk, between 22% and 32% of sodium intake recommended 
by WHO. 

Key words: milk; determination; calcium and sodium con-
tents.

PO860
EVALUATION OF NUTRITIONAL STATUS OF PREG-
NANT WOMEN ASSISTED IN A HEALTHCARE UNIT 
IN PETRÓPOLIS, RJ, BRAZIL
V. Marins1, J. Nogueira1, M. Roza1, R. Pereira2 
1Curso de Nutrição, Faculdade Arthur Sa Earp Neto, 
Petrópolis, Rio de Janeiro, Brazil 
2Departamento de Nutrição Social, Universidade 
Federal do Rio de Janeiro, Rio de Janeiro, Brazil

Background and objectives: Nutritional requirements are 
increased for pregnant women; the outcome of pregnancy is 
highly dependent on the mother nutritional status. This stu-
dy aimed to evaluate the nutritional status of pregnant women 
assisted in a healthcare unit in Petrópolis, RJ, Brazil, in 2011. 

Methods: It is a retrospective cohort study conducted with 
72 pregnant women between 20 and 44 years old. Data were 
collected in the medical records, being obtained information 
on demographic and socioeconomic conditions (age, skin co-
lor, marital status and education), obstetric history (number 
of previous childbirths and abortions), and anthropometric 
measures (initial or pre-pregnancy weight, final weight, height, 
initial and final BMI). 

Results: Women mean age was 28 years old (SD = 5.2); 
52% were white, 54% were unmarried, and 63% had only ele-
mentary education (8 years of schooling). Initial mean weight 
was 61.6 kg (SD = 14) with an average initial BMI of 24.2 kg/
m2 (SD = 5). Seven percent of the women were underweight 
before the pregnancy, while 17% were overweight, and 12% 
presented obesity. Final weight status revealed that 11% were 
underweight, 30% overweight, and 19% were obese. As for the 
total weight gain during pregnancy, 47% had adequate weight 
gain, 31%, excessive weight gain, and 22% presented insuffi-
cient weight gain. Only 17% of the women received nutritional 
counseling during the pregnancy. 

Conclusion: Nutritional counseling and assistance might 
be important to minimize complications related to inadequate 
weight gain and impaired nutritional status during pregnancy 
and, consequently, to ensure a favorable obstetric outcome. 

Key words: Pregnancy, nutrition during pregnancy, anthro-
pometry, weight status.
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PO861
BIRTH WEIGHT AND EXCESS WEIGHT IN CHIL-
DREN ASSISTED IN A PUBLIC HEALTHCARE UNIT 
IN PETRÓPOLIS, BRAZIL
V. Marins1, V. Lima1, J. Nogueira1, R. Pereira2 

1Curso de Nutrição, Faculdade Arthur Sá Earp Neto, 
Petrópolis, Rio de Janeiro, Brazil 
2Departamento de Nutrição Social, Universidade 
Federal do Rio de Janeiro, Rio de Janeiro, Brazil

Background and objectives: Birth weight has become an 
important topic of research due to its possible association with 
obesity and other metabolic diseases later in life. This study ai-
med to evaluate the association between birth weight and ex-
cess weight in childhood. 

Methods: This was a retrospective cohort study conducted 
with 83 children between 7 and 10 years old assisted in health-
care unit in the municipality of Petropolis, Brazil. The children’s 
weight status was assessed using the sex- and age-specific BMI 
z-scores of the World Health Organization reference curves. 
Birth weight data was obtained in medical records and clas-
sified as macrosomia: >4000 g; adequate birth weight: >3000 
g and <4000 g; underweight: >2500 g and <3000 g; low birth 
weight: <2500g and <1500 g; and very low birth weight: <1500 
g. 

Results: Among the studied 83 children, 11% (n=9) were 
overweight (1< z-score <2 standard-deviation - SD), 5% (n=4) 
obese (2< z-score <3 SD), and 18% (n=15), severely obese 
(z-score >3 SD). The frequency of low birth weight was 5%, 
26% (n=22) were born underweight, 64% (n=53), with ade-
quate birth weight, and the frequency of macrosomia was 5%. 
Among those 27 children born underweight or with low birth 
weight, ten were overweight, obese or severely obese. Therefo-
re, 40% of children with birth weight <3000 g presented excess 
weight later in life, while, among those born with adequate bir-
th weight, 30% developed excess weight. Nevertheless, in the 
studied group the risk ratio was not significant (RR=1.3; 95% 
IC=0.7, 2.4). 

Conclusions: The prevalence of excess weight was elevated, 
as well as was high the prevalence of inadequate birth weight. 
Nevertheless, the association between birth weight and weight 
status in childhood was not significant. Urgent health promo-
tion actions targeting adequate nutrition during pregnancy 
and childhood are needed in the studied area. 

Key words: birth weight, nutritional status, overweight, 
obesity, childhood.

PO862
TRENDS IN LOW BIRTH WEIGHT PREVALENCE IN 
PETRÓPOLIS, RIO DE JANEIRO, BRAZIL BETWEEN 
1994 AND 2010
V. Marins1, C. Curioni1, G. Ceschini1, R. Pereira2 
1Curso de Nutrição, Faculdade Arthur Sá Earp Neto, 
Petrópolis, Rio de Janeiro, Brazil 
2Departamento de Nutrição Social, Universidade 
Federal do Rio de Janeiro, Rio de Janeiro, Brazil

Background and objectives: According to the World 
Health Organization in 2004, more than 20 million infants 
worldwide were born with low birth weight (LBW), i.e. birth 
weight < 2.500 g. LBW is associated with fetal and neonatal 
mortality and morbidity, inhibited growth and cognitive deve-
lopment and chronic diseases later in life. Therefore, it could be 
considered as a sensitive public health indicator because mea-
sure long-term maternal malnutrition, ill health, hard work 
and poor pregnancy health care. This study aimed to evaluate 
the occurrence of low birth weight children born from adult 
mothers in the city of Petrópolis, Rio de Janeiro, Brazil. 

Methods: Ecological study evaluating LBW prevalence 
trends in the municipality of Petrópolis, Brazil, between 1994 
and 2010 using linear regression models, having LBW inciden-
ce rate as dependent variables and time (years) as independent 
variables. Data on LBW prevalence and socioeconomic factors 
were obtained in the Birth Information System (SINASC) from 
the Ministry of Health, Brazil. 

Results: The prevalence of LBW decreased 0.05% per year (p 
= 0.09) with a non-constant decline. Considering only the first 
and the last years of the time series, it was observed a reduction 
of 18.42% in LBW prevalence. The prevalence of LBW varied 
with the number of prenatal care sessions, mother’s schooling, 
marital status, and skin color, and also with the type of delivery 
(cesarean section or normal), and pregnancy duration. 

Conclusions: In the studied city, LBW showed downward 
trends, however the decrease was not statistically significant. 
LBW deserves attention and adequate resources since it is a 
powerful predictor of infant growth and survival caused by 
different factors including biological, socioeconomic and cul-
tural aspects. Further studies are necessary to confirm the as-
sociation with the studied variables. 

Key words: low birth weight, ecological study, trends, birth 
information system.
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TOLEDO AREA STUDY: ASSESSMENT OF DIET 
QUALITY, GLYCEMIC INDEX AND INSULIN RESIS-
TANCE IN ADOLESCENTS
J M. Martínez-Sesmero1, T. Guillén3, A. Aragonés2, S. 
Bastida3, F J. Sánchez-Muniz3 

1Pharmacy Department, Virgen de la Salud Hospi-
tal, Toledo, Spain 
2Department of Pediatrics, Virgen de la Salud Hospi-
tal, Toledo, Spain 
3Nutrition Department Phaculty of Pharmacy, Com-
plutense University of Madrid, Spain 

Background and objectives: The Toledo Area Longitudinal 
Study (TALS) examines the influence of dietary, anthropome-
tric and metabolic parameters at birth and their parents about 
different lipoprotein markers and insulin resistance (IR) in 
children and adolescents of Toledo Health Area. The objective 
is to evaluate quality diet influence and its carbohydrate profile 
on IR. 

Methods: In a sub-sample of 53 adolescents TALS (16-17 
years old), a 72-hour recall, food-frequency questionnaire with 
photographic were performed. The results were analyzed using 
the DIAL® software. The diet quality was determined by the 
Healthy Eating Index (HEI 0-100), by consumption of food 
groups and variety (0-10). Glycemic Load (GL) was calculated 
by multiplying Glycemic Index value by the grams of available 
carbohydrates. Insulin Resistance (IR) was assessed by HO-
MA-IR (≥1.5). Descriptive statistics (median and interquartile 
range) and analytical (nonparametric tests) were performed by 
SPPS® 15.0. 

Results: The HEI was 64.9 (22.0) and food groups score: 
cereals-legumes 8.2 (2.4), vegetables 6.6 (5.4), fruits 7.6 (7.0), 
dairy 6.5 (3.6), meat-eggs-fish 10.0 (0.0), the food variety 5.0 
(4.0). GL was 129.7 (36.3). Adolescents with HOMA-IR ≥1.5 
compared to those with HOMA-IR<1.5 showed less IAS (50.1 
vs 68.4 p = 0.028) and worse scores in group intake vegetables 
(5.4 vs 6.8 p = 0.078), meat-eggs-fish (9.0 vs 10.0 p = 0.026), 
food variety (3.5 vs 6.0 p = 0.008) and GL (130.7 vs 121.2 p 
=0.215). 

Conclusions: The diet of adolescents in TALS is drab, with 
a low diet quality, high GL, aspects clearly associated with the 
degree of IR. 

Key words: Diet quality, adolescents, insulin resistance, 
72-hours recall, food-frequency questionnaire.
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Background and objectives: The adolescence is the stage 
in which the human beings become vulnerable, they have exis-
tential problems, which lead them to conditions of depression 
and, derived to these conditions sometimes leads them in the 
habit of excess eating or diminish ingestion. The aim of the 
present study was to evaluate if the depression influences the 
nutritious condition of teen students of middle public schools 
in Mexico City. 

Methods: The study sample was constituted by 142 ado-
lescents enrolled in school from 11 to 13 years of age, being 
72 women and 70 men, belonging to middle public schools in 
Mexico City. The conditions of depression and nutritious inso-
le was obtained by the ‘scale HAD depression’ that consists of 7 
items and the Who Anthro Plus. The percentage of adolescents 
without depression was 69.7% (women 35.2%/men 34.5%), 
the percentage of adolescents with probable anxiety was 18.3% 
(women 10.6%/men 7.7%) and finally with significant depres-
sion 12% (women 5%/men 7%). With regard to the nutritious 
condition there was demonstrated that 1.4% was presenting 
thinness (women 1.4%), 57.7% normal weight (women 34.5%/
men 23.2%), 27.5% overweight (women 10.5%/ men 17%) and 
13.4% obesity (women 4.2%/men 9.2%). The statistical analysis 
chi2 of Pearson threw independence of variables (p 0.05) bet-
ween depression and nutritious condition. One recommends 
to extend the study and to correlate the nutritious condition 
with other variables that allow knowing the factors that pre-
dispose the increase of weight in the teenagers of secondary 
schools in Mexico City. 

Key words: depression, teen, middle school, nutritious con-
dition, Mexico.
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FAMILY VIOLENCE AND BODY IMAGE OF ADO-
LESCENTS IN A HEALTH FACILITY IN THE CITY OF 
RIO DE JANEIRO
A M. Lourenço1, M H. Hasselmann2 
1Department of health of the municipality of Rio de 
Janeiro, Brazil 
2State University of Rio de Janeiro, Brazil

Background and objectives: Recent studies show that do-
mestic violence is associated with nutritional deficits, especia-
lly in young females. The relationship between sexual abuse 
and eating disorders has also been the subject of research in 
recent years. However, there are few studies that focus on the 
relationship between family violence and body image percep-
tions in adolescents. The aim of this study was to investigate the 
relationship between parental violence against adolescent and 
poor body image. 

Methods: Cross-sectional study involving 201 adolescents 
aged 10 to 19 years enrolled in the Bolsa Família program of 
a health facility in the city of Rio de Janeiro, Brazil, in 2008-
2009. The measurement of body image of adolescents was ba-
sed on the questionnaire Body Areas Satisfaction Scale - BASS. 
Violence, specifically verbal and physical aggression between 
parents and adolescents, was measured by the Portuguese ver-
sion of the Conflict Tactics Scales Form R (CTS1). Psychologi-
cal violence was assessed by the scale of psychological violence 
against teenagers. Associations between variables were expres-
sed as odds ratios (OR) and their respective 95% confidence in-
tervals (95% CI) estimated via logistic regression. All analyses 
were developed for boys and girls separately. 

Results: Among only girls, psychological violence was as-
sociated with poor body image (OR = 4.19; 95% CI, 1.37 to 
12.86). 

Conclusions: It is important that actions to promote and 
protect health also incorporate psychological violence as 
another factor related to body image perception in adolescence. 

Key words: body image, adolescents, family violence.
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A NATIONAL STUDY OF CHILEAN SCHOOL CHIL-
DREN: RELATIONSHIP BETWEEN SUGARED NON-
ALCOHOLIC BEVERAGES AND BODY MASS INDEX
J. Araneda1,2, H. Amigo2

1Department of Nutrition And Public Health, Fa-
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Bió-Bío, Chile 
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versidad de Chile, Santiago, Chile

Background and objectives: The changes in food con-
sumption patterns in the last few years have been notable. A 
generalized increase in calorie consumption indicates that this 
intake is due to behaviors and habits acquired early in life. The 
objective was to evaluate the relationship between sugared 
non-alcoholic beverages and Body Mass Index (BMI) in Chi-
lean school children. 

Methods: The study used a population-based cross-sectio-
nal design. Multi-stage probability sampling was used to select 
1074 school children between the ages of 6 and 18 residing in 
urban and rural areas of the country. A Quantitative Consump-
tion Tendency Survey was applied, which analyzed the food 
habits and behaviors in the last 30 days. Linear multivariate 
models were adjusted to determine the increase in BMI per 250 
ml daily serving. 

Results: Of the total, 92.0% (CI = 89.9-94.2) consu-
me sugared beverages daily with a mean of 424.3 ml (p25-
p75=212.1-707.2). For school children who consumed more 
than one serving (250 cc) daily, the increase in the BMI coeffi-
cient in school children aged 6 to 13 is â=0.49 (p < 0.001) and 
â= -0.01 (p = 0.60) in school children aged 14 to 18. 

Conclusions: Chilean school children have a high daily 
consumption of high-energy beverages. Consumption of suga-
red non-alcoholic beverages is positively associated with BMI 
only in school children aged 6 to 13.

 Key words: school children, diet, sugared beverages.
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MALNUTRITION IN JAZAN REGION, KINGDOM OF 
SAUDI ARABIA
Bani1, M. Mahfouz1 
1Jazan University, Saudi Arabia

Background and objectives: The nutritional status of young 
children is one of the most sensitive indicators of sudden chan-
ges in health status. The main objective of this research was to 
investigate the nutritional status of children less than five years 
and to assess the associated different factors that assumed to 
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influence nutritional status of the children. 
Methods: Across sectional survey covered a random sample 

of 431 children less than five years in a randomly selected five 
primary health care centers in Jazan region. Data were collec-
ted using structured questionnaire designed to collect informa-
tion on demographic characteristics of children, background 
information of the mothers and infant feeding practices. SPSS 
program was used for data entry and processing, p value less 
than 0.05 were set to be significant. 

Results: Among all studied children malnutrition indica-
tors were as follow, moderate and sever underweight was 15.9% 
and 12.6%, respectively. Moderate stunting was 15.9%,compa-
red with severe 36.9%. Moderate wasting was 6.85% while se-
vere was 7.95%. No significant difference was found between 
these indicators for males and females. Breastfeeding indica-
tors revealed that 90% of the children were naturally breasted, 
29.5% of them were exclusively breastfed during the first four 
months of birth and 48.3%of the children were breasted for 
7-12 months. An association between mother’s educational 
and occupational status and breast-feeding was found p value 
0.036 and 0.003, respectively. 

Conclusions: The study provided nutritional indicators 
below the average of KSA, this calls for more nutritional sur-
veys and programs to be conducted to monitor the nutritional 
health of Saudi southwestern region children. 

Key words: malnutrition, children, Jizan, Saudi Arabia Ak-
nowledgement Thanks to students who collected the data, and 
PHC Directorate and its staff at PHC.
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MOTHERS PERCEPTION, FEEDING AND CARE OF 
LOW BIRTH WEIGHT INFANTS IN LAGOS STATE, 
NIGERIA
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Background and objectives: Low Birth Weight (LBW) in-
fants suffer from high rates of morbidity and mortality of in-
fectious diseases and are often underweight, stunted or was-
ted from the neonatal period through childhood if adequate 
feeding and care are not provided. Not much is known about 
community/mothers’ perception of LBW babies, as well as their 
feeding and care practices. This study evaluated the feeding and 
care practices of LBW infants in their first four months of life. 

Methods: 130 infants (65 LBW and 65 Normal Birth 
Weight, NBW) were studied over a period of four months from 
birth. Data were collected using qualitative instruments. 

Results: Mean weight of the LBW and NBW infants were 
2.2 ± 0.26 and 3.11±0.40 kg, respectively. Mothers rated the 
sizes of their infants as very small (31.2%), smaller than ave-

rage (47.5%), average (14.8%) and greater than average (6.5%). 
26.1% of mothers of LBW infants recognized the need for im-
munization compared to 4.5% of mothers of NBW. Similarly 
35.4% of mothers of LBW infants recognized the need for 
exclusive breastfeeding compared to 15.3% of the mothers of 
NBW infants. However, 0% and 3.1% of LBW and NBW in-
fants, respectively, had complete immunizations, relevant to 
their ages while 35.4% and 15.3% of LBW and NBW infants 
were exclusively breastfed. Although there was no significant 
difference in the care and feeding patterns of LBW and NBW 
infants, a process called “Agbelegbomi” in which small infants 
are fed herbs to increase body weight was practiced by TBAs 
thus hindering optimal breastfeeding. 

Conclusions: The findings of this study suggest that 
although mothers could identify LBW infants, they do not re-
cognize the problems/risks associated with LBW. There is need 
for intervention to create awareness of these problems/risks to 
ensure proper care of LBW infants. 

Key words: infants, feeding practices, LBW, NBW.
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ASSOCIATION OF BREAKFAST CONSUMPTION 
WITH OBJECTIVELY MEASURED AND SELF-RE-
PORTED PHYSICAL ACTIVITY, SEDENTARY TIME 
AND PHYSICAL FITNESS IN EUROPEAN ADOLES-
CENTS: THE HELENA STUDY
M. Cuenca-García1

1Department of Medical Physiology, Granada Uni-
versity, Granada, Spain

Background and objectives: Skipping breakfast has been 
associated with inactive lifestyle in adolescents. The aims of 
this study were to examine the association of breakfast con-
sumption with objectively measured and self-reported physical 
activity (PA), sedentary time (ST), and physical fitness. 

Methods: The study comprised 2148 adolescents participa-
ting in the HELENA Study. Breakfast consumption was asses-
sed by 2 non-consecutive 24 h recalls and by a ‘Food Choice 
and Preferences’ questionnaire. PA, ST and physical fitness 
components (cardiorespiratory fitness, muscular fitness and 
speed-agility) were measured and self-reported. Socioecono-
mic status was assessed by questionnaire. 

Results: Breakfast consumption was not associated with 
measured or self-reported PA. However, 24 h recall breakfast 
consumption was related to measured ST in males and fema-
les, although results were not confirmed when using other 
methods to assess breakfast patterns or ST. Male breakfast 
consumers had higher cardiorespiratory fitness compared with 
occasional breakfast-consumers and -skippers, while no diffe-
rences were observed in females. Overall, results were consis-
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tent using different methods (all p < 0.005). In addition, both 
male and female breakfast-skippers (assessed by 24 h recall) 
were less likely to have a high measured cardiorespiratory fit-
ness compared with breakfast consumers (OR: 0.33, 95%CI 
0.18-0.59 and OR: 0.56; 95%CI 0.32-0.98, respectively). Results 
persisted across methods. Breakfast consumption was not rela-
ted to muscular fitness and speed/agility in males and females. 

Conclusions: Skipping breakfast consumption does not 
seem to be related to PA, ST or muscular fitness and speed-
agility as physical fitness components in European adolescents; 
yet it is associated with both measured and self-reported car-
diorespiratory fitness, which extend previous findings. 

Key words: breakfast, physical activity, sedentarism, aero-
bic capacity, muscular strenght, speed/agility, HELENA study.
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Background and objectives: Dysphagia is clinically very 
frequent in elderly and constantly associated with increased 
of malnutrition, dehydration and aspiration pneumonia. Early 
diagnosis of signs of dysphagia is important to avoid complica-
tion and guarantee an adequate nutritional status. Risk identifi-
cation through dysphagia screening may positively alter health 
outcomes. The aim of this study was to evaluate a tool for iden-
tifying risk of dysphagia in a reference institution in São Paulo, 
Brazil. 

Methods: This study is cross-sectional, analytic, observatio-
nal, uncontrolled with convenience sample and included 422 
individuals from both genders, aged between 60 and 90 years 
old, from July to December 2011. Because most screening tools 
are complex, the Brazilian Society of Geriatrics and Geronto-
logy (SBGG) developed an instrument to identify dysphagia 
in hospitalized elderly and the instrument was evaluated in 
an outpatient reference institution. The reference institution 
adopts its own instrument screening that includes investigating 
difficulties to communicate, chew, swallow, and the frequency 
of choking and pneumonia. The instruments were compared 
and the predictive variables identified the analysis of variance 
(ANOVA) was conducted with a 5% significance level. 

Results: Dysphagia was found in 43.1% of the sample to be 
used the instrument of SBGG and 13.7% when using the the 

screening of the institution. The agreement was inadequate and 
low (kappa = 0.29, p < 0.05). Dysphagia was associated with 
the weight of older males, but was not associated with age (p 
< 0.05). 

Conclusions: Dysphagia was common in this population 
and was associated with weight, but not associated with age 
and early identification should provide adequate nutritional 
intervention. 

Key words: dysphagia, elderly, screening tool.
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Background and objectives: About 58% of preschool 
children in East Nusa Tenggara, Indonesia are stunted, whi-
le exclusive breastfeeding is evident to be protective against 
stunting in this poor population. This study was conducted to 
assess whether mother’s child care and socio economic status 
are associated with breastfeeding practice. 

Methods: A cross-sectional study was conducted in Timor 
Tengah Selatan District. The study subjects were 408 children 
aged 6-24 months and their mothers. Data on mother’s child 
care, breastfeeding history, and socio-economic status were co-
llected using structured questionnaires by trained nutritionists. 

Results: About sixty one percent (61%) of children in this 
study population were reported to be exclusively breastfed, 
and 44.1% of them were stunted. Compared to children from 
the poorest households (1st quintile), children from the 2nd 
quintile and 3rd quintile were not significantly different (p 
> 0.05) in terms of having exclusive breastfeeding. However, 
children from the 4th quintile were 2.1 times (OR=2.1: 95% 
CI=0.24-0.93) less likely, and children from the 5th quintile 
(the wealthiest) were 2.4 times (OR=0.42: 95% CI=0.21-0.83) 
less likely to be exclusively breastfed compared to children 
from the poorest households adjusting for the remaining de-
mographic and socio-economic factors. Children who were 
not daily cared by their mothers were 3.5 times (OR=0.29: 95% 
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CI=0.10-0.81) less likely to be exclusively breastfed compared 
to children who were daily cared by their mothers adjusting for 
the remaining demographic and socio-economic factors. 

Conclusions: Children from wealthier households and 
children who were not daily cared by their mothers were less 
likely to be exclusively breastfed. Breastfeeding promotion tar-
geting to mothers with no daily child care and to the wealthier 
households could be an effective strategy to improve exclusive 
breastfeeding. 

Key words: breastfeeding, children, household’s wealth, In-
donesia.
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Background and objectives: The role of maternal caring 
behavior has been highlighted as an underlying factor for in-
fant and young child feeding and nutrition. Mothers’ ability to 
make decisions and the social support they receive to do so, 
may be of importance for their caring capacity. We aimed to 
study the associations between maternal decision making abi-
lity, their social support and feeding and nutritional status of 
their 0-35 months old children.. 

Methods: In a cross-sectional survey, data on 1371 mother-
infant pairs were collected in los Cuatro Santos area, rural 
Nicaragua. At household visits mothers were interviewed 
about their decision-making ability and social support using 
commonly used instruments. The scores attained were turned 
into tertiles for analyses. Infant and young child feeding was 
assessed using WHO recommended key indicators. Children’s 
height and weight was collected using standard procedures and 
converted to nutritional indices based on WHO child growth 
standards. Adjusted multivariate regression models were con-
ducted to estimate associations between outcomes and main 
explanatory variables. 

Results: Compare to mothers in highest tertile of decision 
making ability, mothers in the lowest tertile were more likely to 
exclusively breastfeed their infants under 6 months of age and 
continue breast feeding after one year. Complementary fee-
ding practices were better among mothers within the middle 

tertile of decision making capacity. Similarly, mothers in the 
middle tertile of social support had children with significantly 
higher weight-for-height and BMI-for-age z-scores as well as 
lower odds of wasting 0.13 (95% CI; 0.03-0.60) compared to 
the mothers in the highest tertile. 

Conclusion: In this sample of rural Nicaraguan mothers, 
optimal feeding practices and higher body mass was observed 
more among the children of mothers with lower decision ma-
king capacity and social support but associations may not be 
causally interpreted. Funded by Sida 

Key words: social support, decision making, children, nu-
trition, Nicaragua.
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 Background and objectives: To evaluate mean daily glu-
ten intake (MDGI) in children DQ2/DQ8 positive with a 1st 
degree relative with CD recruited from 2007-2010 shortly after 
birth (EU-PreventCD project,www.preventcd.com). 

Methods: A prospective evaluation of MDGI in 11-36 
months old infants in the PreventCD cohorts from Spain (Va-
lencia, Madrid, Reus), Italy, Germany and the Netherlands, was 
accomplished by specific previously developed food records 
(FR), adapted to local dietary habits. All of FR corresponds to 
a period of 7 days and these were completed at 11, 12, 14, 16, 
18, 22, 24, 28, 30, 34 and 36 months of age. The MDGI was 
calculated by the accepted method of multiplying the grams of 
vegetable protein, derived from gluten-containing cereals ac-
cording to the food product composition, by 0.80. 

Results: 906 FR (2-3 per child) were evaluated. MDGI in-
creased progressively from 12 months onwards in all centers, 
the highest MDGI being registered in the older age group (25-
36 months). MDGI (in grams) for Valencia, Madrid, Reus, The 
Netherlands and Germany are respectively: 2.95, 3.26, 2.09, 
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5.82, 4.09 (11-12 months); 4.35, 4.11, 4.75, 7.81, 6.54 (14-18 
months); 4.80, 4.28, 4.77, 8.33, 7.21 (20-24 months) and 5.18, 
4.14, 4.63, 8.91, 7.94 (25-36 months). Differences in MDGI are 
statistically significant between Spanish children and those 
from The Netherlands and Germany (p < 0.001), the latter 2 
countries displaying more similar MDGI, except at the youn-
gest age. 

Conclusions: In the different countries MDGI increases 
sharply in-between 12 and 18 months of age, but it remains 
quite constant thereafter. However, The Netherlands and Ger-
many have overall significant higher gluten consumption at 
any age. Further analysis including genetics and breast feeding 
as well as longer follow up of this cohort is mandatory to as-
certain the true relevance of gluten intake at early ages in the 
natural history of CD in European children. 

Key words: gluten consumption, European children.
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Background and objectives: Anemia continues to be a glo-
bal challenge particularly among pregnant women. In Africa 
about 20% of maternal deaths have been attributed to anemia. 
The objective of this study was to determine the prevalence of 
anemia at different trimesters among pregnant women aged 
18-49 years receiving prenatal care at a Public Hospital. 

Methods: This was a cross-sectional study involving 120 
pregnant women. A semi-structured questionnaire was used 
to obtain information on socioeconomic and demographic 
factors, anemia knowledge and vitamin-mineral supplement 
use. Participants most recent hematological data on Hemoglo-
bin level (Hb), Hematocrit (PCV), Mean Corpuscular Volume 
(MCV), Mean Corpuscular Hemoglobin (MCH) and Mean 
Corpuscular Hemoglobin Concentration (MCHC) previously 
determined using hematology automated analyzer were ob-
tained from hospital records. Anemia was classified based on 
WHO Hb and other hematological cut-offs. Pearson chi-squa-
re test was used to investigate associations between variables. 

Results: Normocytic and microcytic anemia was present 
among 65% and 35% of the pregnant women respectively. Some 
of the women (45.0%) at one point in pregnancy had anemia. 
The prevalence of anemia was significantly higher (p = 0.049) 
in those in their third trimester than those in their first and 
second trimesters of pregnancy. A high percentage (94.2%) had 
knowledge about anemia during pregnancy. Majority (98.3%) 
were using some form of supplement, however, combination of 
iron and folic acid were the commonest supplements among 
54.2% of the pregnant women. The women’s age, socioecono-
mic status and supplement use had no significant relationship 
with hemoglobin concentration (p > 0.05). 

Conclusions: The prevalence of anemia in pregnancy is still 
high even though majority of the women had prior knowled-
ge about anemia during pregnancy and were using vitamin-
mineral supplements. Innovative ways to address anemia is 
therefore warranted. 

Key words: anemia, pregnancy, supplement use, knowled-
ge Acknowledgement: The authors thank all the women who 
volunteered.
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ASSOCIATIONS BETWEEN NUTRITIONAL STATUS, 
HOUSEHOLD FACTORS AND SPECIFIC DIARR-
HEAL PATHOGENS AMONG CHILDREN IN MIRZA-
PUR, BANGLADESH
K. Long1, Z. Horder1, A. Faruque2, T. Ahmed2, S. Ahmed1 
1School of Population Health, University of Queens-
land, Brisbane, Australia 
2Centre for Nutrition and Food Secureity, ICCDR,B 
Dhaka, Bangladesh

Background and objectives: Childhood malnutrition de-
terminants are multi-factorial and so causal pathways linking 
them require further clarification. We ascertained what hou-
sehold sanitation and hygiene factors and diarrheal pathogens 
determined nutritional status of children in rural Bangladesh. 

Methods: Children with diarrhea and matched control 
children <60 months of age were recruited in Mirzapur, Ban-
gladesh for the Global Enteric Multi-Center Study (GEMS) 
between December 2009 and December 2012. Clinical infor-
mation on children was collected along with information on 
household hygiene and sanitation factors. A stool sample co-
llected from each child was screened for bacterial, viral and 
protozoa enteric pathogens. Children’s anthropometric measu-
res were used to classify them as stunted, underweight or was-
ted. Associations between indices of malnutrition status and 
household hygiene and sanitation factors as well as diarrheal 
pathogens among combined cases and controls were analyzed 
using hierarchical logistic models. 
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Results: The prevalence of stunting, underweight and was-
ting among children was 18%, 22% and 14%, respectively. Grea-
ter caregiver’s education, feces disposal, and child’s age, were 
associated with reduced stunting and underweight while hou-
sehold animals increased the risk of both. Greater caregiver’s 
education and water treatment were associated with reduced 
wasting. Cryptosporidium parvum and Shigella flexneri infec-
tions were significantly associated with increased stunting and 
wasting, respectively. 

Conclusions: These results suggest that different sets of risk 
factors are associated with indices of short term acute and lon-
ger term chronic malnutrition. These differences are reflected 
in the importance of acute, severe bacterial and chronic parasi-
te infections as proximal risk factors for these outcomes. 

Key words: childhood malnutrition, risk factors, Bangla-
desh.
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A GROWING PROBLEM IN CONSUMPTION OF 
ALCOHOLIC AND ENERGY DRINKS AMONG ADO-
LESCENTS
S. Petrova1, V. Duleva1, P. Dimitrov1, L. Rangelova1 
1National Center of Public Health and Analyses, 
Sofia, Bulgaria

Background and objectives: Consumption of alcoholic 
drinks among Bulgarian adolescents was identified as a serious 
problem 15 years ago but the use of energy drinks which popu-
larity is currently increasing has not been studied. The purpo-
se of this survey is to investigate the consumption of alcoholic 
drinks among schoolchildren and to estimate its trends, to exa-
mine the use of energy drinks by children and adolescents and 
its correlations with those of alcoholic drinks. 

Methods: Cross-sectional nutrition survey on a national re-
presentative sample comprising 4322 schoolchildren aged 6-18 
years was performed in 2011. Consumption of alcoholic and 
energy drinks for the past year was studied by Food Frequency 
Questionnaire. Statistical analyses were performed using SPSS 
v. 17. 

Results: Among schoolchildren aged 10-13 years 56% ne-
ver consumed alcoholic drinks, in the age 14-18 years - only 
17%. At least once weekly beer consumed 38.5% of schoolchil-
dren 14-18 years old, wine - 26.7%; spirits - 39.5% as 10% of 
boys reported every day spirit consumption. There is a tenden-
cy for increasing in alcohol consumption among schoolchil-
dren comparing to findings from the national survey in 1998. 
This study revealed that consumption of energy drinks starts 
still in the age 6-9 years. Non-consumers of energy drinks (ne-
ver consumed, consumed less than once monthly) were 50.4% 
of schoolchildren aged 10 -18 years. At least one energy drink 

weekly consumed 18.3% of adolescents aged 10-13 years and 
33.5% of schoolchildren 14-18 years old, as 13.4% of boys in 
this age have ingested energy drinks every day. Co-occurrence 
of energy and alcoholic drinks consumption was determined 
among adolescents aged 10-18 years. Correlation between use 
of energy drinks and consumption of spirits and beer was reve-
led (r=0.3, p < 0.000). 

Conclusion: Findings from the study are worrisome and 
call for effective policy measures. 

Key words: alcohol, energy drinks, adolescents.
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DIETARY PATTERN, FIBER AND CHOLESTEROL, 
OF A GROUP OF ELDERLY YORUBA IN IBADAN, 
NIGERIA.
I. Olayiwola1, G. Fadupin2, S. Agbato3 
1Federal University Agriculture Abeokuta Nigeria 
2University of Ibadan, Ibadan, Nigeria  
3Babcock University (BU), Ilisan Remo, Nigeria 

Background and objectives: Elevated high density lipo-
protein-cholesterol (HDL-C) concentrations have been found 
to influence longevity, suggesting the need to increase HDL-C 
concentrations in elderly individuals. This cross sectional des-
criptive study assessed demographic and dietary characteris-
tics of 240 elderly subjects in Ibadan, Nigeria, including Fiber 
intake and lipid profiles. 

Methods: All respondents filled out appropriate question-
naires in respect to dietary pattern and blood was drawn for 
biochemical analysis. 

Results: The 240 respondents ranged in age from 60 to 95 
years and included 114 (47.5%) men and 126 (52.5%) women. 
Their diets were high in roots and tubers, moderate in legu-
mes and low in fruits and animal proteins and fats. Mean fi-
ber intake was 16 g/day, energy ranged from 6136-8368 kJ/day 
and protein ranged from 28-50g/day. Zinc, vitamin A and B 
vitamin were generally low. Assessments of their lipid profi-
les showed that 53% of men and 70% of women had normal 
low density lipoprotein-cholesterol (LDL-C) concentrations. 
HDL-C concentrations ranged from 33-39.74 mg/dl, with 69% 
of men and 35% of women having normal HDL-C. Most wo-
men (80%) had normal total cholesterol (TC) concentrations. 
Total triglyceride concentrations ranged from 76–117 mg/dl. 
In addition, there is a significant different between male and 
female LDL and HDL. Furthermore, age affected the lipid pro-
files and general health of these elderly subjects. Age is associa-
ted with decreased lipid concentrations, especially of HDL-C, 
and decreased energy intake. Fiber intake was positively corre-
lated with Vitamin A (r=0.30; p < 0.05), Vitamin B1 (r=0.41; p 
< 0.05) and Zinc (0.40; p < 0.05). 
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Conclusions: These findings suggest that fiber, age and gen-
der have a significant effect on the lipid profiles of elderly Yoru-
ba. Most of these subjects consumed diets rich in plant sources. 

Key words: diets, lipid profile, fiber, elderly.
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EARLY ADIPOSITY REBOUND IS ASSOCIATED 
WITH INCREASED METABOLIC RISK AT AGE 7Y IN 
CHILEAN CHILDREN
L. González1, J. Kain1, M. Garmendia1, C. Corvalán1

1Department of Public Health and Nutrition, Institu-
te of Nutrition and Food Technology, University of 
Chile, Santiago, Chile

Early adiposity rebound (< age 5y; EAR) has been consis-
tently associated with increased obesity risk, but its relationship 
with metabolic disorders is less clear; also importantly, the me-
chanisms involved in these associations are not yet established. 
Therefore, we aimed to assess the association between timing 
of adiposity rebound (AR) and metabolic status at age 7, eva-
luating the potential role of total adiposity, adipose function, 
and biological maturation in these associations. In 910 children 
from the Growth and Obesity Chilean Cohort Study (GOCS) 
we built BMI curves from 0-7y and estimated the age at AR. At 
7y we measured waist circumference, glucose, insulin, trigly-
cerides and HDL-cholesterol and a metabolic risk score based 
on standardized scores was constructed. At 7y we also measu-
red percentage of fat mass (adiposity), leptin and adiponectin 
(adipose functionality) and ultrasonographic bone age (matu-
ration). We found that mean age at AR was 5y in girls (5.19 ± 
1.82y) and boys (5.42 ± 1.70y) and 44% of the children had 
EAR. EAR was associated with larger waist circumference [?: 
5.10 (95% CI: 4.29-5.91)], higher glucose [?: 1.02 (1.00- 1.03)], 
insulin resistance [? HOMA-IR: 1.06 (1.03- 1.09)], and trigly-
cerides [?: 10.37 (4.01- 6.73)], and worse metabolic risk score 
[?: 0.30 (0.02- 0.37)]. Associations decreased significantly when 
adding adiposity to the models (i.e. ? waist circumference: 0.85 
(0.33- 1.38) and to a lesser extent when adding functionality 
[i.e. ? waist circumference: 0.73 (0.14- 1.32) and maturation 
[i.e. ? waist circumference: 0.65 (0.10- 1.20). We conclude that 
in Chilean children younger ages of adiposity rebound predict 
higher metabolic risk at 7y; these associations are explained by 
increased maturation and adiposity dysfunction, but mostly by 
greater adiposity. Funding: FONDECYT # 1090252, CC has a 
Wellcome Trust Training Fellowship. Keywords: adiposity re-
bound, obesity, metabolic risk

PO880
THE RISK OF VITAMIN B12 DEFICIT ASSOCIATED 
WITH THE USE OF METFORMIN IN CHILEAN OL-
DER PEOPLE
H. Sanchez1, D. Masferrer1, L. Lera1, B. Angel1, C. Albala1 

1Unit of Nutrition , Public Health and Healthy Aging, 
Institute of Nutrition and Food Technology, Univer-
sity of Chile, Santiago de Chile, Chile

Background and objectives: Metformin is widely used for 
the treatment of Type 2 diabetes and has been associated with 
decreased plasma levels of vitamin B12 (B12). Considering the 
important effects of B12 deficit in older people, the aim of the 
study is to estimate the risk of B12 deficit associated with the 
use of metformin in diabetic older subjects. 

Methods: Case-Control study in 514 (73.4% female), 
community-dwelling diabetic subjects aged 65-74 y randomly 
selected from Primary Care Centers registries from Santiago 
Chile. The protocol was approved by the ethical committee of 
INTA. Cases (118) were defined as diabetic older people with 
low plasma B12 (<221 pmol/l). Controls (396) were compara-
ble diabetic individuals with B12 >221<700 pmol/L. High Met-
formin doses were defined as Percentile 75 (>2500 mg/day). 
Pearson simple correlation between metformin doses and vita-
min B12 levels was performed. Logistic regression models were 
used to explore association between low vitamin B12 and p75 
metformin doses. The models was adjusted by sex, age, alcohol 
use and metformin time of use. 

Results: Mean age of the sample was 68.2±4.6. Use of met-
formin was present in 74.4% (95%CI: 70.4-78.1) subjects. The 
metformin median doses/day was 1700 mg (IQR:850-2550) 
High doses of metformin was present in 23.1% (95%CI: 19.5-
27.0) of the subjects similar for both men and women. Low 
plasma vitamin B12 was found in 31.6% (95%CI: 24.4-40.6) of 
men and 19.6 (95%CI: 15.7-24.0) of women (p < 0.01). Alcohol 
consumption was present in 30.9% of men and 9.1% of women. 
The mean time of metformin use was 8.2 months with no gen-
der difference. The adjusted models showed an increased risk 
of low vitamin B12 in the subjects with using high metformin 
doses (OR 1.82; 95% CI: 1.07-3.08). 

Conclusions: These results support considering use of 
>2500 mg/day of metformin as a risk factor for B12 deficit Sup-
ported by Grant FONIS SA11I2092.
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PO881
A SYSTEMATIC REVIEW AND IMPLEMENTATION 
EVALUATION OF FEEDING PROGRAMMES FOR 
INFANTS AND YOUNG CHILDREN: FINDINGS AND 
IMPLICATIONS
E. Kristjansson1, D K. Francis2, S. Liberato3, M. Benkhalti 
Jandu4, V. Welch5, M. Batal6, P. Greenhalgh7, T. Rader8, 
E. Noonon9, B. Shea10, L. Janzen11, G A. Wells12, M. Pet-
tircrew 13

1School of Psychology, Faculty of Social Sciences, 
University of Ottawa, Ottawa, Canada 
2Epidemiology Research Unit, University of West 
Indies, Mona Kingston 7, Jamaica  
3Nutrition Research Team, Menzies School of Health 
Research, Charles Darwin University, Darwin, Aus-
tralia  
4Centre for Global Health, Institute of Population 
Health, University of Ottawa, Ottawa, Canada  
5Bruyere Research Institute, University of Ottawa, 
Ottawa, Canada 
6Nutrition Program, Faculty of Health Sciences, 
University of Ottawa, Ottawa, Canada  
7Centre for Primary Care and Public Health, Barts 
and the London School of Medicine and Dentistry, 
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8Cochrane Musculoskeletal Group, Ottawa, Canada  
9Norwegian Knowledge Centre for the Health Servi-
ces, Oslo, Norway  
10CIET, Institute of Population Health, University of 
Ottawa, Ottawa, Canada 
11Department of Psychology & Division of Haema-
tology/Oncology, The Hospital for Sick, Children, 
Toronto, Canada 
12Department of Epidemiology and Community 
Medicine, University of Ottawa, Ottawa, Canada 
13Department of Social & Environmental Health 
Research, Faculty of Public Health & Policy, London 
School of Hygiene and Tropical Medicine, London, 
UK

Background and objectives: Under-nutrition contri-
butes to five million deaths of children under five each year. 
Throughout the life cycle, under-nutrition contributes to risk 
of infection, lowered cognitive performance, chronic disease in 
adulthood, and mortality. To intervene effectively, we need to 
understand what works, what does not, and why.The aims of 
this study were, 1. To assess the effectiveness of feeding pro-
grams for children aged three months to five years. 2. To un-
dertake an implementation evaluation. 

Methods: We included RCTs, CCTs, CBAs and ITS. Pro-
grams provided energy and nutrients through: hot or cold 
meals, snacks, take-home or home-delivered rations. Reci-
pients had to be aged three months to five years, from all coun-
tries. We used standard systematic review methods and also 
evaluated implementation, including nutritional quality of the 
food. 

Results: 29587 papers were identified through searches: 
277 were retrieved and 27 studies met inclusion criteria; 25 of 
these were from LMIC. Energy provided in 15 studies ranged 
from 20% to 157% of the recommended daily allowance (RDA) 
and protein ranged from 18% to 425% of the RDA. Our meta-
analyses showed small (0.26 cm) significant effects on height 
gain in RCTs, but no other effects on growth. A few studies 
showed effects on cognitive ability (SMD = 3.06, 95% CI = 2.6 
to 3.6) and psychomotor development (SMD = 1.4, 95% CI .56 
to 2.2) in RCTs. We will present results of subgroup analyses by 
nutritional adequacy, age, initial nutritional status and method 
of delivery. Our implementation review identified several pos-
sible reasons for the ineffectiveness of some programs, inclu-
ding: substitution, redistribution of food within the family, 
caregiver burden and stress, lack of supervision and pipeline 
breaks. 

Conclusions: We provide evidence that feeding programs 
for young children can work, but that many do not. Our review 
suggests ways in which program design can be improved. 

Key words: feeding programs, policy.

PO882
FOOD INTAKE PATTERN OF INFANTS IN KOREA
M. Yon1, Y. Lee1, D. Kim1, J Y. Lee1, E. Koh1, J. Nam1, H J. 
Lee1, S Y. Kim2, Y M. Jang2, C I. Kim3 
1Korea Health Industry Development Institute, 
Korea 
2Korea Food & Drug Administration 
3Department of Health Industry & Policy, Korea 
Health Industry Development Institute

Background and objectives: This study was conducted to 
examine the food intake pattern of Korean infants, as a part of 
dietary intake survey on physiologically vulnerable population 
to hazardous materials. 

Methods: With a nationwide stratified multistage cluster 
sampling of 50 survey sites, 250 breastfed infants were investi-
gated during winter (December 2011 through February 2012). 
Information on food intake of infants was collected by proxy 
interviews on mothers with 24-hour recalls on 2 non-consecu-
tive days by household visits. 

Results: Among 245 infants included in the final analysis, 
the number of babies of early infancy (E: 0-2 months), mid-
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infancy (M: 3-5 months), and late infancy (L: 6-12 months) was 
80 (33%), 102 (41%), and 63 (26%), respectively. Proportion of 
babies fed complementary foods was 29.8% with the first in-
troduction of complementary food at 5.4 month of age. The 
amounts of food groups consumed per day by M were breast 
milk and/or infant formula 678.4 g, grains 5.5 g, fruits 3.7 g, 
vegetables 0.2 g and meats 0.1 g, and those consumed by L were 
breast milk and/or infant formula 572.3 g, cereals 31.5 g, vege-
tables 12.9 g, fruits 12.4 g, meats 11.3 g, potatoes 3.3 g and le-
gumes 3 g. Frequently consumed foods by L, except breast milk 
and infant formula, were white rice (consumed by 81.0%), beef 
(39.7%), carrots (33.3%), chicken (22.2%), broccoli (22.2%), 
cheese (15.9%), confectionery (15.9%), onions (15.9%), pump-
kins (14.3%) and glutinous rice (11.1%). The average number of 
complementary foods consumed by L per day was significantly 
higher (p < 0.05) in infants of mothers with higher educational 
attainment (college graduate and higher) (3.9±2.2) compared 
to infants of mothers with lower education (high school diplo-
ma and lower) (2.6±1.6). 

Conclusions: This result can be utilized in assessing expo-
sure to hazardous materials through foods in infants. 

Key words: Korean infant, food intake, complementary 
food. [This research was supported by a grant (11062KFDA732) 
from Korea Food & Drug Administration in 2011~2012].
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HOUSEHOLD FOOD INSECURITY AND HOUSE-
HOLD EXPENDITURE ON CIGARETTE ASSOCIA-
TED TO UNDERWEIGHT AMONG PRESCHOOL 
CHILDREN IN EAST JAVA, INDONESIA
D R. Andrias1, A C. Adi1 
1Nutrition Department, Faculty of Public Health, 
Airlangga University, Surabaya, East Java, Indonesia

Background and objectives: Preschool-children un-
derweight is still prevalent in East Java Province of Indonesia. 
Poverty and food insecurity might be the dominant contribu-
ting factors. East Java is categorized as chronically food inse-
cure area and one of the main provinces contribute to total 
number of poor population in Indonesia. On the other hand, 
data showed that during the crisis, household food expenditu-
re declined, however, expenditure on cigarette did not decline. 
This work asses the association of household food security and 
household expenditure on cigarette with preschool children 
underweight status. 

Methods: Data was obtained from the 2010 Indonesian ba-
sic health research, consist of 2247 households with preschool 
children in East Java. Households were categorized as food se-
cure if proportion of budget allocated for food was less or equal 

to 60% and caloric availability per adult equivalent was more 
than 80% (Jonsson dan Toole, 1991). 

Results: Overall, only 19.5% households were food secu-
re. Multivariate analysis using logistic regression by including 
household size, food expenditure, expenditure on cigarette, 
household calorie availability, household food security status, 
child calorie consumption and child protein consumption as 
the candidates of predictors for underweight, showed that hou-
sehold food insecurity and household expenditure of cigarette 
significantly associated to underweight. Children living in food 
insecure household had 2.183 times higher risk of being un-
derweight compared to those living in food secure household. 
While children from households with cigarette expenditure 
more than 12000 rupiahs per day had 1.296 times higher risk 
of being underweight. 

Conclusions: This analysis concluded that household food 
insecurity and household expenditure on cigarette were as-
sociated to underweight among preschool children. Beside 
to support evidence that household food insecurity is still an 
emerging issue need to overcome, this analysis also suggest the 
importance of educating poor people to allocate their cigarette 
expenditure into food for their children. 

Key words: household food security, underweight, cigaret-
te.
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EFFECTS OF CARBOHYDRATE SUPPLEMENTA-
TION ON PHYSIOLOGICAL VARIABLES DURING 
EXERCISE IN HYPOXIA
A V. Caris1,2, F S. Lira1,2, M T. de Mello1,2, R V T. Santos2,3, 
LM. Oyama1 
1Departamento de Fisiologia da Nutrição, UNIFESP, 
Brasil 
2Centro de Estudos em Psicobiologia e Exercício, 
Brasil 
3Departamento de Biociências, UNIFESP, Brasil

Background and objectives: In normoxia, carbohydrate 
supplementation is a classic method to delay fatigue and reduce 
the effects of stressful exercise on physiological variables. Du-
ring exercise in hypoxia, the importance of carbohydrate me-
tabolism increases. Therefore, it is very important to elucidate 
the effects of carbohydrate supplementation in this condition. 
This study aimed to evaluate the effects of carbohydrate supple-
mentation on performance and physiological variables during 
exercise in hypoxia. 

Methods: Five physically active male volunteers underwent 
three sessions of exercise at 70% VO2 peak until exhaustion: 
(1) no supplementation in normoxia, (2) no supplementation 
in hypoxia, and (3) supplementation with 8% maltodextrin 
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(200 ml/20 minutes) in hypoxia. All procedures were rando-
mised and double blind. The hypoxia simulated an altitude of 
4500 m. The following parameters were assessed every 15 mi-
nutes during the exercise: heart rate(HR), hemoglobin O2 sa-
turation (SaO2), rating of perceived exertion (RPE), HR/RPE, 
HR/SaO2, and RPE/SaO2. Statistical analysis was performed 
by Two-way ANOVA followed by Tukey post test, considering 
statistical significant p<5%. 

Results: For the exercise in hypoxia, the SaO2 decreased (p 
< 0.05) and the HR/RPE and RPE /SaO2 increased within 15 
minutes of exercise (p < 0.05 for both) relative to the corres-
ponding values in normoxia. Additionally, the performance 
during hypoxia was less than that in normoxia (p < 0.05). No 
difference was observed between the exercise performed in 
hypoxia with and without supplementation. 

Conclusions: The carbohydrate supplementation was not 
able to reverse the effects of hypoxia during exercise and delay 
fatigue. These findings are the opposite of the effects described 
for normoxia. 

Key words: exercise, hypoxia, carbohydrate supplementa-
tion.
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EFFECT OF GLUTAMINE SUPPLEMENTATION 
ON TH1/TH2 BALANCE DURING EXERCISE IN 
HYPOXIA
A V. Caris1,2, F S. Lira1,2, M T. de Mello1,2, L M. Oyama1, R 
V T. Santos2,3 
1Departamento de Fisiologia, UNIFESP, Brasil 
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3Departamento de Biociências, UNIFESP, Brasil

Background and objectives: Several studies conducted in 
normoxia have suggested that glutamine supplementation at-
tenuate the immunosuppressive effects of strenuous exercise, 
however little is known about the importance of glutamine du-
ring exercise in hypoxia. This study aims to evaluate the effects 
of glutamine supplementation on Th1/Th2 balance during 
exercise in hypoxia. 

Methods: Five physically active male volunteers underwent 
three sessions of exercise at 70% VO2 peak until exhaustion: 
(1) no supplementation in normoxia, (2) in hypoxia no supple-
mentation (placebo) and (3) after 6 days of glutamine supple-
mentation (20 g/day) in hypoxia. All procedures were rando-
mised and double blind. The hypoxia simulated an altitude of 
4500 m. Before and after the exercise, blood was collected, and 
the lymphocytes (1x105cel) were incubated in 96-well plates 
containing RPMI 1640 supplemented with 2 mM glutamine, 
10% homologous serum and 5µg/ml Concanavalin A. After 
48h, the supernatant was collected to measure the IL-2, IL-4 

and IL-6 levels using kits from R & D Systems. Statistical analy-
sis was performed by Two-way ANOVA post Tukey test p<5%. 

Results: Exercising in hypoxia decreased the performance 
(p < 0.05) and the hemoglobin oxygen saturation(SaO2) (p < 
0.05) in relation to normoxia. Furthermore, no difference in 
cytokine levels were found relative to exercise in normoxia. 
However, for exercise with supplementation, there was a de-
crease in the IL-4 level (p < 0.05) and increase in the IL-6 level 
(p < 0.05), in relation to normoxia and hypoxia condition. 

Conclusions: Glutamine supplementation appeared to 
influence the Th1/Th2 balance, attenuating the Th2 response 
after exercise in hypoxia. However, the supplementation was 
not sufficient to reverse the decline in performance caused by 
hypoxia. 

Key words: exercise, hypoxia, glutamine, lymphocytes.
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RURAL-URBAN DIFFERENTIALS IN LIFESTYLE 
AND FOOD SECURITY OF OLDER PERSONS IN 
IBADAN, NIGERIA
O. Ariyo1, 2, I. Akinyele1, O. Keshinro2 
1Department of Human Nutrition, Faculty of Public 
Health, University of Ibadan, Ibadan, Oyo State, 
Nigeria 
2Department of Nutrition and Dietetics, Federal 
University of Agriculture, Abeokuta, Nigeria

Background and objectives: Healthy lifestyle and good nu-
trition help promote active ageing. Knowledge of rural/urban 
differentials in lifestyle and food security is essential to design 
locality-driven programmes. This study assessed rural/urban 
differences in lifestyle and food security of older people in Iba-
dan. 

Methods: This comparative cross-sectional survey involved 
168 and 178 respondents from two urban and two rural Local 
Government Areas (LGAs) of Ibadan. A three-stage sampling 
technique was used to select LGAs, wards/communities and 
respondents, respectively. A semi-structured questionnaire was 
used to collect information on socio-demographic and lifestyle 
profile of the respondents. Socio-Economic Status (SES) was 
categorised as low (6-13), moderate (14-21) and high (22-29) 
and lifestyle was assessed using levels of smoking, alcohol in-
take and physical activity. Food security was determined using 
household coping strategies. Data were analyzed using descrip-
tive statistics and logistic regression at 5% level of significance. 

Results: Mean age was 68.9±4.7 and 69.7±4.4 years in ur-
ban and rural areas, respectively. Respondents in low SES were 
more (6.7%) in rural than urban areas (2.4%) (p < 0.05). Pre-
valences of heavy alcohol intake (16.1%, 16.9%) and irregular 
physical activity (1.8%, 9.6%) were lower in urban than rural 
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areas. Current smokers were thrice higher (13.5%) in rural 
than urban areas (4.8%). Food insecurity with hunger was ni-
ne-times higher in rural (16.9%) than urban areas (1.8%) while 
food insecurity without hunger was 17.4% and 7.1% in rural 
and urban areas, respectively. Smoking and alcohol intake had 
no significant relationship with food security in both areas. The 
likelihood of being food insecured reduced in urban than rural 
when respondent had at least moderate-SES (OR: 0.15 vs 0.10) 
or married (OR: 0.6 vs 3.5) among other results. 

Conclusions: Poor lifestyle and food insecurity were higher 
in rural than urban areas. Intervention programmes should di-
rect attention to older persons in rural areas. 

Key words: lifestyle, food security, older people, rural/ur-
ban, differential.
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PERSONS IN RURAL AND URBAN AREAS OF IBA-
DAN, NIGERIA
O. Ariyo1, I. Akinyele1, O. Keshinro2 
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Background and objectives: Adequate nutrition is essen-
tial for healthy ageing and reduction of morbidity among older 
persons. Knowledge of rural/urban differential is essential to 
design programmes that promote healthy ageing and quality of 
life. This study was aimed at assessing rural/urban differences 
in nutritional status of older people in Ibadan. 

Methods: This study is comparative cross-sectional in de-
sign and involved 168 respondents from Ibadan North-West 
and South-West (Urban) and 178 respondents from Ido and 
Egbeda (Rural) Local Government Areas (LGAs) of Ibadan. 
A three-stage sampling technique comprising stratified, clus-
ter and simple-random samplings was used to select LGAs, 
communities and respondents, respectively. A semi-structured 
questionnaire was used to collect socio-demographic infor-
mation and Socio-Economic Status (SES) was categorised as 
low, moderate and high. Direct weighing method was used for 
dietary assessment and nutrient intake was determined using 
the Total Dietary Assessment software. Weight and armspan 
were assessed to calculate Body Mass Index (BMI) categorised 
as underweight (<16.5 Kg/m2), normal-weight (16.5-22.9 Kg/
m2) and overweight (>23.0 Kg/m2). Data were analyzed using 
Chi-square test at p < 0.05. 

Results: Respondents´ mean age was 68.9±4.7 years in ur-
ban and 69.7±4.4 years in rural. Respondents in low SES were 
more (6.7%) in rural than urban areas (2.4%) (p < 0.05). In-

adequate intakes of calorie (61.3%, 52.2%), calcium (98.8%, 
97.8%), zinc (82.7%, 71.9%) and vitamin B1 (51.2%, 44.9%) 
were higher, while protein (17.9%, 19.7%) and iron (5.4%, 
7.9%) were lower in urban than rural areas, respectively. Un-
derweight was higher in rural (24.2%) than urban (16.7%), 
while overweight was higher in urban (8.3%) than rural (7.3%) 
areas. The odds of undernutrition was six times higher in rural 
than urban when respondent had less than moderate SES (OR: 
2.53 vs 0.432) among other results. 

Conclusions: Undernutrition was higher in rural than ur-
ban areas. Nutritional intervention programmes should consi-
der older persons in rural areas as a priority group. 

Key words: nutritional status, nutrient intake, older people.

PO888
NEUROCOGNITIVE ABILITIES AND FOOD HABITS 
AMONG MOROCCAN CHILDREN
F Z. Azzaoui1, H. Hami2, M. El Hioui1, S. Boulbaroud3, A. 
Ahami1 
1Equip of Clinic And Cognitive Neurosciences And 
Health, Faculty of Science, IBN TOFAIL University, 
Kenitra, Morocco 
2Laboratory of Genetic and Biometry, Faculty of 
Science, IBN TOFAIL University, Kenitra, Morocco 
3Equip of Neuroendocrine Physiology, Faculty of 
Science, IBN TOFAIL University, Kenitra, Morocco

Background and objectives: Some food habits could affect 
the balance of nutritional status and impair brain and conse-
quently neurocognitive performances among children. The ob-
jectives of this study is to evaluate some neurocognitive abilities 
(short term memory, working memory and ADHD) among 
Moroccan children and to study the relationship between the 
performances in these tests and some food habits (drinking tea 
during/or just after meals, frequency of red meat consumption, 
frequency of orange juice, vegetables and fruits consumption). 

Methods: The study is realized among 129 children, aged 
6 to 8 years and living in urban, periurban and rural zones of 
Gharb plain (North West of Morocco). Memory Sub-test of 
WISC III (Wechsler Intelligence Scale for Children) and two 
questionnaires are used; one based on the DSMVI to evaluate 
ADHD and another about quality of life of children. 

Results: The obtained results show that the important sco-
res of memory impairments are registered among rural chil-
dren compared to others group (p < 0.01). Besides, only 11% of 
urban children are hyperactive against 28% periurban and 33% 
rural ones. Moreover, a significant correlations between the de-
crease of performances of short term memory and increase of 
consumption frequency of tea during or just after meals (p < 
0.05), and between decrease of performances of working me-
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mory and both consumption of tea during or just after meals (p 
< 0.01) and decrease of red meat consumption are registered. 
The presence of ADHD is, also, correlated to the decrease of 
red meat consumption (p<0.01). 

Conclusions: Neurocognitive impairments recorded 
among these children appeared in connection with some food 
habits, but a deeper investigation is needed for studying all fac-
tors that can affect these performances (environmental, psy-
chological and socio-economical ones). 

Key words: neurocognition, children, food habits, Gharb 
plain, Morocco.

PO890
BODY IMAGE PERCEPTION OF SCHOOLCHILDREN 
IN SÃO PAULO
S. Freire1, S. Freire2, A P. Pazzini3 

1University Federal of Sao Paulo, Brazil 
2University July Nine, Brazil

Background and objectives: Health promotion with a fo-
cus on healthy weight can impact children, who now have con-
cerns about weight and body shape. This study aims to evaluate 
the distortion and body dissatisfaction of schoolchildren. 

Methods: The study was conducted in a public school in the 
city of São Paulo, with 205 distributed among schoolchildren 
aged 7-10 years old of both sexes. Children were measured and 
weighed to obtain the Real BMI (BMIR) and also answered two 
questions about body awareness with the silhouette scale vali-
dated for Brazilian children, which indicate the value of the Ac-
tual BMI (IMCA) and Desire (IMCD). 1) Show that the figure 
is more like body with your own body? IMCA 2) What is the 
figure that shows the body you wish you had? IMCD The dis-
tortion was accomplished by the difference between the IMCA-
IMCR, dissatisfaction the difference between the IMCD and 
IMCA and the difference between IMCD and IMCR. ANOVA 
was used for statistical tests comparing the mean BMI values of 
boys and girls by age with a significance level of p < 0.05. 

Results: The girls 7 y old overestimate their body image, as 
well as all the girls evaluated when compared with boys (p < 
0.05). The girls aged 7 and 10 y old and evaluated all the girls 
have desire to have a smaller body compared to boys (p < 0.05). 
The difference between the actual and desired body was higher 
for girls aged 9 y and for all girls compared to boys (p < 0.05). 

Conclusions: Girls school, starting from the age of 7 and 
distortion reported dissatisfaction with their body weight. 

Key words: behavior, body image dissatisfaction, child-
hood.

PO891
PHYSICAL ACTIVITY AND OVERWEIGHT IN CHIL-
DREN AND ADOLESCENT: A CASE-CONTROL STU-
DY
P. Costa1, M. Silva2, M. Santana2, N. Fonseca3, J. Pitan-
gueira1, A. Assis2 
1Science Health Centre, Federal University of Recon-
cavo of Bahia, Santo Antonio de Jesus, Brazil 
2Nutrition School, Federal University of Bahia, Salva-
dor, Brazil 
3Nutrition Faculty, University of Brasilia, Brasilia, 
Brazil

Background and objectives: Overweight in children and 
adolescents has shown increasing occurrence both in develo-
ped as in developing countries. In Brazil, over the last 40 years 
it is possible to observe expressive reduction in malnutrition 
prevalence and a rapid increase in overweight prevalence in 
children and adolescent and the sedentary lifestyle is an impor-
tant risk factor for this condition. Considering this, the objec-
tive of this study is to investigate the relationship between phy-
sical activity level and overweight in children and adolescents. 

Methods: It is a case-control study including 372 both sexes 
children and adolescents aged 7-14 years registered in primary 
schools located in the urban area of Mutuípe, Bahia, Brazil. The 
case group included 112 overweight students and 224 normal 
weight individuals matched by sexe and age composed the con-
trol group. The main independent variable was the sedentary 
lifestyle. To evaluate the association between sedentary lifestyle 
and overweight it was used the multivariate conditional logistic 
regression, appropriate for case-control studies with matched 
groups construction, using odds ratio (OR) as a measure as-
sociation. 

Results: maternal schooling and obesity family history were 
identified as confounding variables for sedentary lifestyle and 
obesity relationship. Controlling for these variables, it was ob-
served 51% greater chance of overweight in sedentary students 
(OR=1.51). 

Conclusions: independently of maternal schooling and 
obesity family history, sedentary lifestyle showed associated 
with overweight in this population. 

Key words: sedentary lifestyle, overweight, children and 
adolescents.
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PO892
CYSTEINE SERUM LEVELS AND OBESITY IN CHIL-
DREN AND ADOLESCENT
P. Costa1 , M. Silva2, M. Santana2, N. Fonseca3, A. Assis2 

1Science Health Centre, Federal University of Recon-
cavo of Bahia, Santo Antonio de Jesus, Brazil 
2Nutrition School, Federal University of Bahia, Salva-
dor, Brazil 
3Nutrition Faculty, University of Brasilia, Brasilia, 
Brazil

Background and objectives: Obesity prevalence is increa-
sing worldwide and its occurrence has been frequent in chil-
dhood. Currently, cysteine serum levels have been identified 
as a possible risk factor for this morbidity and identifying this 
relationship may be an important finding for Public Health. 
Considering this, the objective of this study was to identify the 
relationship between cysteine high levels and obesity in chil-
dren and adolescents. 

Methods: it was a cross-sectional study including 603 chil-
dren and adolescents of both sexes aged 7-14 years registered 
in primary schools located in the urban area of Mutuípe, Bahia, 
Brazil. The main independent variable was cysteine serum le-
vels and it was considered the P95 value as a high level for this 
variable. It was calculated the frequency distribuition for the 
descriptive analysis. To evaluate the relashionship between 
cysteine and obesity it was performed the logistic regression 
analysis, using odds ratio (OR) as a measure association. 

Results: It was observed that 61.3% of children with cystei-
ne elevated levels were older than 12 years (p = 0.03) and 74.2% 
of them reported to sleep during the day (p = 0.00). Conside-
ring the confounding analysis, the variables maternal schoo-
ling, habit of sleeping during the day and triglycerides serum 
levels were confounded of the relationship between cysteine 
and obesity and were included in the final logistic model. The 
logistic regression analysis showed that obese students have 
271% greater chance of presenting increased serum levels of 
cysteine when compared to non-obese (CI: 1.12-9.25). 

Conclusions: there is a positive relationship between cys-
teine high levels and obesity in children and adolescents. 

Key words: cysteine, obesity, children and adolescents.

PO894
DETERMINANTS OF EXCLUSIVE BREASTFEEDING 
AMONG MOTHERS AGED 45 YEARS AND BELOW 
IN KUALA LUMPUR,MALAYSIA -A QUALITATIVE 
STUDY
S. Mohd Jamil1, Y. Shern Shern1, P. Bee Koon1 

1Universiti Kebangsaan Malaysia (UKM)

Background and objectives: Breastfeeding is the gold stan-
dard for optimum nutrition for newborn babies. Data from 
the Third National Health and Morbidity Survey in Malaysia 
showed that only 14.5% Malaysian babies were given breast-
milk exclusively in their first 6 months of life. Hence, this study 
aimed to identify the determinants of exclusive breastfeeding 
and to determine factors associated with infant-feeding deci-
sions among mothers in Kuala Lumpur using a qualitative ap-
proach. 

Methods: Mothers with infants aged below two years were 
interviewed using semistructured interview. Two groups of 
mothers participated; (1) mothers who breastfed exclusi-
vely for 6 months and (2) mothers who did not breastfeed or 
who breastfed less than 6 months. Interviews were recorded, 
transcribed verbatim and were reviewed and assessed inde-
pendently by two researchers. Key themes were extracted and 
grouped, and secondary thematic analysis were used to explore 
key concepts. 

Results: Data saturation was reached after interviewing 
eight mothers who breastfed exclusively and nine mothers 
who did not. Eight themes emerged as determinants of exclu-
sive breastfeeding: (1) strong determination and self efficacy 
to breastfeed, (2) understanding the benefits of breastfeeding, 
(3) social support from family members,(4) good bonding with 
baby, (5) belief that breastfeeding is economical, (6) adequate 
exposure to information regarding breastfeeding, (7) influence 
of religion (8) demographic and biophysical factors. Mothers 
who breastfed less than 6 months found it difficult to complete 
the six months breastfeeding period due to (1) perceived in-
sufficient supply of breastmilk, (2) mother returning to work 
after two or three months of maternity leave, and (3) inconve-
nience due to lack of facilities for breastfeeding in the work-
place. 

Conclusions: These determinants are the important ba-
sis for successful exclusive breastfeeding among Malaysian 
mothers. We suggest that interventions aimed at prolonging 
breastfeeding duration should give due consideration to these 
factors. 

Key words: exclusive breastfeeding, qualitative, breastfee-
ding duration.
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PO895
BODY MASS INDEX IS ASSOCIATED WITH FAT 
MASS IN NORMAL, OVERWEIGHT/OBESE, AND 
STUNTED PRESCHOOL CHILDREN IN CENTRAL 
THAILAND
T. Pongcharoen1, S. Jitngarmkusol1, K. Judprasong1, P. 
Egkantrong1, W. Kriengsinyos1, P. Winichagoon1 
1Institute of Nutrition, Mahidol University, Thailand

 Background and objectives: Body mass index (BMI) is wi-
dely used as a surrogate measure of adiposity. The relationship 
between BMI and body fatness varies by race, sex, and age and 
more variations have been found among children. This study 
aimed to investigate the relationship between BMI and fat mass 
determined by deuterium dilution technique among 3-5 years 
old children with different nutritional status. 

Methods: A cross-sectional study was conducted in 15 day-
care centers in central Thailand. 137 healthy preschool children 
were recruited according to their nutritional status: thinness 
[body mass index for age Z scores, (BAZ) < -2 SD], normal 
(-2 SD â‰€ BAZ â‰€ +2 SD), overweight/obesity (BAZ > +2 
SD), and stunting [Height for age Z scores, (HAZ) < -2 SD]. 
Fat-free mass and fat mass were determined by deuterium di-
lution technique. Fat mass index (FMI, fat mass/ht2) was then 
calculated. 

Results: In the thin group, girls had higher FMI compared 
to boys [3.2 kg/m2 vs 2.8 kg/m2, p < 0.05]. BAZ was signifi-
cantly associated with FMI (adjusting for HAZ, sex, maternal 
education, age of children, and birth weight): for 1SD increa-
se in BAZ, FMI increased by 0.91 kg/m2 (95% CI: 0.85, 0.97). 
The relationship between BAZ and FMI differed by nutritio-
nal status. BAZ was more strongly associated with FMI in the 
overweight/obese (r=0.97, p = 0.000) and the normal (r=0.86, 
p = 0.000) groups than in the stunted group (r=0.59, p = 0.002); 
and no association in the thin group (r=0.13, p = 0.534). 

Conclusions: The inconsistence in the relationship between 
BAZ and body fatness suggests that the ability of BAZ in re-
flecting the amount of fat mass differs by nutritional status in 
preschool children. BAZ better reflects fatness among normal 
to overweight/obese children, but less so among stunted and 
none among thin children. 

Key Words: preschool children, fat mass, BMI, deuterium.

PO896
RECALL OF BREASTFEEDING DURATION IN AUS-
TRALIAN SURVEYS
K. Graham1, C. Binns1, Y. Zhao1, J. Scott2, W. Oddy3 
1School of Public Health, Curtin University of Tech-
nology, Perth, Western Australia, Australia 
2School of Medicine, Flinders University, Adelaide, 
South Australia, Australia 
3Telethon Institute of Child Health Research, Univer-
sity of Western Australia, Perth, Western Australia, 
Australia 

Background and objectives: Recall accuracy during sur-
veys is related to the length of time between the event of inter-
est and point of recall. In Australia, information about infant 
feeding is collected through cross-sectional and cohort studies. 
This paper aims to assess the influence of recall time in breast-
feeding duration. 

Methods: Duration of exclusive breastfeeding in the Perth 
Infant Feeding Study Mark II (PIFSII) was compared to that of 
the 2010 Australian National Infant Feeding Survey (ANIFS). 
The PIFSII was a cohort study of 587 consecutive mothers (and 
their infants) in Perth, Western Australia, in 2002-03. The ANI-
FS was a national Australian cross-sectional survey of 51.018 
mothers/ carers of infants aged to 24 months in 2010-11. Both 
surveys included similar questions to measure exclusive breast-
feeding duration. In PIFSII, questions asked of mothers related 
to their current practices while those in the ANIFS were asked 
up to 24 months after giving birth. 

Results: The proportion of PIFSII infants aged four months 
and exclusively breastfed for four months was 11.3 ± 2.6% 
and the proportion for those aged six months and exclusi-
vely breastfed for six months was 0.4 ± 0.5%. The proportion 
of ANIFS infants reported to be exclusively breastfed for four 
months ranged from 24.4 ±0.6% (95% CI) of those aged 4 
months to 42.1 ±0.3% (95% CI) of those aged 19 to 24 months 
at the time of the survey. ANIFS infants exclusively breastfed 
for six months ranged from 5.6 ±0.3% of those aged 6 months 
to 18.1 ±0.3% of infants aged between 19 and 24 months. 

Conclusions: The proportion of ANIFS infants reported as 
exclusively breastfed for four or six months changed as length 
of recall increased. Breastfeeding duration is more accurately 
reported in prospective cohort studies. 

Key words: breastfeeding, exclusive, duration, survey, 
methodology.
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PO897
EARLY EVOLUTION OF STUNTING FROM BIRTH: 
A CROSS-SECTIONAL PERSPECTIVE ON LINEAR 
GROWTH FAILURE IN THE MAM-MAYAN WES-
TERN HIGHLANDS OF GUATEMALA
A M. Chomat1, M. Escobar1, A. Maldonado1, N. Solo-
mons1 
1CeSSIAM, Guatemala City, Guatemala

 Background and objectives: Classical under-five stunting 
rates derive from surveys on children 6-59 months of age. We 
sought to assess length-for-age (HAZ) progression within the 
first 6 months of life among infants from 8 rural Mam-Mayan 
communities in the Western Highlands of Guatemala. 

Methods: Supine length was measured to the nearest 0.5 cm 
by standardized anthropometrics on a SECA210 infantometer, 
and weight to the nearest 10 g on a SECA354 balance. 53 in-
fants 0-46 days old (35% F) and 57 infants 4-6 mo old (56% F) 
were recruited. Stunting was defined as <-2 SD of HAZ (2006 
WHO growth standards). All analyses were done using SPSS 
20.0. 

Results: In the 53 newborns, mean age (days) was 21 (2-46). 
41% were stunted (17% severe). Median HAZ was -1.83 (mean: 
-1.98±0.19; range: -5.80 to +0.53). In the 57 infants aged 4-6 
mo, mean age was 148 (116-184). 53% were stunted (23% seve-
re). Median HAZ was -2.32 (mean: -2.11±0.19; range: -5.76 to 
+2.24). The difference in HAZ between genders and between 
both age groups was not statistically significant. The median 
decline in HAZ units between 21 and 148 days calculates to 
-0.12/month. By contrast and for comparison, the median 
WAZ was -0.75 at mean 21 days and -1.10 at mean 148 days. 

Conclusions: This, to our knowledge, is the first report 
on the progression of linear growth failure within the first 6 
months of life. Stunting in this setting begins in utero, is dispro-
portionally worse than weight deficit, and appears to progress 
throughout the first 6 months of life. Its prevention therefore 
is linked with maternal care strategies beginning during ges-
tation, if not before. Funding: GWIS Nell Mondy Fellowship, 
McGill University Graduate Travel Award, GHR-CAPS Doc-
toral Fellowship. 

Key Words: stunting, very young infants, indigenous, Gua-
temala.

PO898
RELATIONSHIP BETWEEN OVERWEIGHT AND 
CONCURRENT STUNTING IN VERY YOUNG IN-
FANTS: EARLY NUTRITION TRANSITION IN THE 
MAM-MAYAN WESTERN HIGHLANDS OF GUATE-
MALA
A. Maldonado1 , A M. Chomat1, M. Escobar1, N. Solo-
mons1 
1CeSSIAM, Guatemala City, Guatemala

Background and objectives: Stunting (a 2 standard-devia-
tion deficit in height-for-age, HAZ) affects 67.5% of indigenous 
children under 5 years of age in Guatemala. Children who are 
both stunted and overweight are at an increased risk of chronic 
disease in later life, and studies in preschool and schoolchil-
dren have shown an association between shorter stature and 
excess weight. Our objective was to determine the prevalence 
of stunting and overweight in early infancy in a population, 
namely in rural Mam communities of the Western highlands of 
Guatemala, where stunting is prevalent by 4-6 mo, and assess 
for any correlation with higher weight status. 

Methods: We measured height and weight in 52 boys and 
50 girls in 8 communities, and determined HAZ, weight-for-
age (WAZ) and body mass index (BMI). All data was analyzed 
with SPSS 20.0. 

Results: Mean infant age (days) was 146±2. Mean HAZ 
was -1.95±0.15 (median: -1.76; range: -6.52 to +2.24), WAZ 
-0.97±0.12 (median: -0.81; range: -5.42 to +1.14), and BMI 
0.28±0.10 (median 0.39; range: -2.83 to +3.45), with no signi-
ficant gender difference. Stunting prevalence was 45% (27%, 
moderate; 18%, severe). No infants were overweight by WAZ, 
but 3% were by BMI. In terms of associations, height and 
weight were actually positively correlated (Spearman: r=0.82, 
p = 0.001), as were HAZ and WAZ (r=0.77, p = 0.001). Height 
and BMI were not correlated (r=0.08; p=0.44). 

Conclusions: The high stunting prevalence is concerning 
at this early age. Prevalence of frank overweight is low to null. 
We did not find an increased risk for excess weight in stunted 
compared to non-stunted infants of 4-6 mo of age. Funding: 
GWIS Nell Mondy Fellowship, McGill University Graduate 
Travel Award, GHR-CAPS Doctoral Fellowship. 

Key Words: overweight, stunting, nutrition transition, 
Guatemala.
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PO899
THE DOUBLE BURDEN OF MALNUTRITION: PRE-
VALENCE OF INFANT STUNTING AND MATERNAL 
OVERWEIGHT/OBESITY IN THE MAM-MAYAN 
WESTERN HIGHLANDS OF GUATEMALA
M. Escobar1, A M. Chomat1, A. Maldonado1, N. Solo-
mons1 
1CeSSIAM, Guatemala City, Guatemala

Background and objectives: The household double burden 
of malnutrition (DB), is defined as the combination of maternal 
overweight/obesity and infant undernutrition within the same 
family. It is well established that stunting increases the risk of 
both acute, infectious and chronic disease and is a traditional 
problem in Guatemala. Our objective was to determine its pre-
valence in rural Mam communities in the Western Highlands. 

Methods: We measured height and weight in 101 mothers 
and their infants (4-6 mo; 50 girls, 51 boys) in 8 communi-
ties. Infant stunting (height-for-age, HAZ) and maternal 
overweight/obesity (via body mass index, BMI) were determi-
ned. All data was analyzed with SPSS 20.0. 

Results: Mean maternal height (meters) was 1.47 (median 
1.47; 1.34-1.62) and mean BMI (kg/m2) was 23.8±0.4 (me-
dian 23.2; 17.9-41.7). 11% of mothers were underweight, 24% 
overweight and 6% obese. Mean infant age (days) was 145±2, 
and mean HAZ -1.91±0.14 (median -1.75; -6.52 to 2.24), 
without significant gender difference. 45% of infants were stun-
ted (28% moderate, 17% severe). Of the 30 overweight/obese 
women, 11 (37%) had stunted infants vs 13 (44%) expected by 
chance alone (p = 0.300). 

Conclusion: The high stunting prevalence is concerning at 
this early age. The combination of maternal overweight/obesity 
and infant stunting was no more nor less than what would be 
expected by random-association; hence no excess prevalence 
of DB exists in this early (infancy) period in this specific set-
ting. But, the apparent chance association of overweight/obese 
mothers with stunted infants is consistent with the evidence 
of Dieffenbach and Stein (2011) that household double burden 
may be a mathematical artifact. Funding: GWIS Nell Mondy 
Fellowship, McGill University Graduate Travel Award, GHR-
CAPS Doctoral Fellowship. 

Key words: overweight, double burden, stunting, Guatema-
la.

PO900
FOOD AVOIDANCE: POTENTIAL IMPACT ON DIE-
TARY VARIETY DURING PREGNANCY AND EARLY 
LACTATION IN THE MAM-MAYAN WESTERN 
HIGHLANDS OF GUATEMALA
M. Maldonado1, A M. Chomat1, N Solomons1 
1CeSSIAM, Guatemala City, Guatemala

Background and objectives: Food choices during pregnan-
cy and lactation directly affect nutritional intake with potential 
repercussions on a mother and her infant’s health. Our objec-
tives were to determine specific food avoidances during preg-
nancy and early lactation and understand underlying drivers 
and motivations. 

Methods: We interviewed 144 pregnant (3rd trimester) and 
145 breastfeeding (<1 month postpartum) women living in 8 
rural Mam-Mayan communities in the Western Highlands of 
Guatemala. A short survey inquired about current food avoi-
dances and the motivations behind them. 

Results: 37% of the pregnant and 20% of the breastfeeding 
women reported food avoidance. During pregnancy, animal 
products were most commonly avoided; 26% (n=38) avoided 
eating meat products (14% beef, 7% chicken and 5% both beef 
and chicken) and 3% (n=5), eggs. The main reason reported 
was due to nausea, followed by new aversion. During lactation, 
greens (n=9, 6%), beans (n=7, 5%) and meat products (n=5, 
3%) were most commonly avoided, covering 72% of all repor-
ted avoidances. The main reason reported was because greens 
and beans, culturally perceived as “cold” foods (in the hot-cold 
continuum of temperature-regulating attributes of foods and 
beverages), which can “cool” the breast milk and, through the 
imbalance, cause the lactating infant to become irritable or ill. 

Conclusions: What may be important for perspective is 
that 63% and 80% of pregnant and lactating respondents, res-
pectively, did not circumscribe their diet. Avoidance of specific 
food items, especially animal-source foods, however, is suffi-
ciently common in these rural communities among pregnant 
and lactating women to potentially impact dietary variety du-
ring critical stages of infant development. Funding: GWIS Nell 
Mondy Fellowship, McGill University Graduate Travel Award, 
GHR-CAPS Doctoral Fellowship. 

Key Words: Guatemala, pregnancy, lactation, food choices.
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PO901
A SYSTEMATIC REVIEW AND META-ANALYSIS 
OF THE EFFECT AND SAFETY OF GINGER IN THE 
TREATMENT OF PREGNANCY-ASSOCIATED NAU-
SEA AND VOMITING
J. Visser1, E. Viljoen1, N. Koen1 
1Division of Human Nutrition, Faculty of Medicine 
and Health Sciences, Stellenbosch University, South 
Africa

Background and objectives: Nausea and vomiting during 
pregnancy (NVP) is common, and possible harmful side-effects 
of conventional medicine to the fetus, necessitate the need for 
alternative treatment options to relieve NVP symptoms. This 
systematic review (SR) investigated current evidence regarding 
ginger for the treatment of NVP. The primary objective was to 
assess the effectiveness of ginger in treating NVP. The secon-
dary objective was to assess the safety of ginger during preg-
nancy, by identifying adverse events or side-effects. 

Methods: An electronic bibliographic database search was 
carried out. Randomized controlled trials (RCTs) of the effi-
cacy of ginger by any route, as treatment for NVP in pregnant 
women, were included. Two authors independently extracted 
data and assessed trial quality. RevMan5 software was used for 
data analysis. p < 0.05 was considered statistically significant. 

Results: Eleven RCTs involving 1176 pregnant women were 
included. Ginger significantly improved the symptoms of nau-
sea when compared to placebo (MD 1.20, 95% CI 0.56-1.84, p 
= 0.0002, I2=0%). Ginger did not significantly reduce the num-
ber of vomiting episodes during NVP, when compared to pla-
cebo, although there was a trend towards improvement (MD 
0.72, 95% CI -0.03-1.46, p = 0.06, I2=71%). Subgroup analyses 
seemed to favor the lower daily dosage of <1500 mg ginger for 
nausea relief. Ginger did not pose a significant risk for sponta-
neous abortion compared to placebo (RR 3.14, 95% CI 0.65-
15.11, p = 0.15; I2=0%), or vitamin B6. Similarly, ginger did 
not pose a significant risk for the side-effects of heartburn or 
drowsiness. 

Conclusions: This review suggests potential benefits of 
ginger in reducing nausea symptoms in pregnancy. Ginger did 
not have a significant impact on vomiting episodes, nor pose a 
risk for side-effects or adverse events during pregnancy. Ginger 
could be considered a harmless and possibly effective alterna-
tive option for women suffering from the symptoms of NVP. 

Key words: pregnancy, ginger, nausea, vomiting, systematic 
review.

PO902
EFFECT OF LONG-TERM INTERMITTENT MUL-
TIPLE MICRONUTRIENT SUPPLEMENTATION IN 
BANGLADESHI RURAL ADOLESCENT GIRLS WITH 
NUTRITIONAL ANEMIA
F. Ahmed1, M. Khan2, M. Akhtaruzzaman2, R. Karim2, G. 
Williams3, H. Torlesse4, I. Darnton-Hill5, N. Dalmiya6, C. 
Banu2, B. Nahar2 
1School of Public Health & Griffith Health Institute, 
Griffith University, Gold Coast, QLD, Australia 
2Institute of Nutrition and Food Sciences, University 
of Dhaka, Dhaka, Bangladesh 
3School of Population Health, University of Queens-
land, Herston, QLD, Australia 
4UNICEF, Dar es Salaam, Tanzania 
5Friedman School of Food Science and Policy, Tufts 
University, Boston, USA 
6UNICEF, New York, USA 

Background and objectives: Previous short-term supple-
mentation studies showed no additional hematologic benefit 
of multiple micronutrients (MMN) compared with iron + fo-
lic acid (IFA) in adolescent girls. This study examines whether 
long-term once- or twice-weekly supplementation of MMN 
can improve hemoglobin (Hb) and micronutrient status more 
than twice-weekly IFA. 

Methods: Anemic girls (n = 324) aged 11–17 y attending 
rural schools were given once- or twice-weekly MMN or twice-
weekly IFA, containing 60 mg iron/dose in both supplements, 
for 52 wk in a randomized double-blind trial. Blood samples 
were collected at baseline and 26 and 52 wk. 

Results: Intent to treat analysis showed no significant di-
fference in the Hb concentration between treatments at either 
26 or 52 wk. However, after excluding girls with hemoglobino-
pathy and adjustment for baseline Hb, a greater increase in Hb 
was observed with twice weekly MMN at 26 wk (p = 0.045). 
Although all 3 treatments effectively reduced iron deficiency, 
once-weekly MMN produced significantly lower serum ferri-
tin concentrations than the other treatments at both 26 and 52 
wk. Both once- and twice-weekly MMN significantly impro-
ved riboflavin, vitamin A, and vitamin C status compared with 
IFA. Overall, once weekly MMN was less efficacious than twi-
ce-weekly MMN in improving iron, riboflavin, RBC folic acid, 
and vitamin A levels. Micronutrient supplementation beyond 
26 wk was likely important in sustaining improved micronu-
trient status. 

Conclusions: These findings highlight the potential useful-
ness of MMN intervention in this population and have impli-
cations for programming. 

Key words: anemia, micronutrients, adolescent girls, Ban-
gladesh.
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PO903
DIETARY DIVERSITY PREDICTS MEDICAL EXPEN-
DITURES IN TAIWANESE ELDERS
M S. Lee1,2, Y T. Lo3, M L. Wahlqvist1,2,4, Y H. Chang5, S. 
Kao1 
1School of Public Health, National Defense Medical 
Center, Taiwan, ROC 
2Monash Asia Institute, Monash University, Victoria, 
Australia 
3Graduate Institute of Life Sciences, National Defen-
se Medical Center, Taiwan, ROC 
4Division of Preventive Medicine and Health Servi-
ces Research, Institute of Population Health Scien-
ces, National Health Research Institutes, Taiwan, 
ROC 
5Division of Health Policy Translation, Institute of 
Population Health Sciences, National Health Re-
search Institutes, Taiwan, ROC

 Background and objectives: More nutritious diets, as re-
flected in greater food diversity, is important to elderly health 
and survivorship. However, it is unclear how this factor affects 
medical costsThe aim of this study is to assess dietary quality 
using a dietary diversity score (DDS) and evaluate the associa-
tion between DDS and medical service utilization and expen-
diture. Methods: This study evaluates the DDS (range: 0-6) of 
the Elderly Nutrition and Health Survey in Taiwan (1999-2000) 
using a 24-h dietary recall design. We linked 1781 elders to Na-
tional Health Insurance (NHI) claims, excluding those with no 
NHI records or with catastrophic illness history; 1650 elders 
were eligible. Generalized linear models were used to appraise 
the association between DDS and annual medical utilization 
and expenditure.

Results: Those with a higher DDS had lower medical ser-
vice utilization and expenditure for emergencies and hospitali-
zation. After adjustment for potential confounders, emergency 
and hospitalization expenditures for elders with DDS = 6 were 
lower than those with DDS≤3. However, for preventive care 
and dental services, a higher DDS predicted greater utilization 
(0.25 and 0.5 times) and expenditure (270 and 420 NTD). Fin-
dings remained unchanged when those who died in the first 
year or had any medical utilizations and expenditure one year 
prior to death were excluded. 

Conclusions: Greater dietary diversity is associated with 
lower emergency and hospitalization utilization and expendi-
ture, but not ambulatory services. There is a need for nutri-
tion policy in health services for nutritionally disadvantaged 
groups. 

Key words: dietary diversity, medical expenditures, elderly, 
disadvantaged groups.

PO904
INCREASING MATERNAL BODY MASS INDEX 
(BMI) AFTER THE FIRST TRIMESTER OF PREGNAN-
CY HAS A POSITIVE ASSOCIATION WITH INFANT 
BIRTH OUTCOMES
R. Ayande1, G. Otoo1 
1Department of Nutrition and food 
Science,University of Ghana, Legon,Ghana

Background and objectives: Maternal nutritional status, as 
indicated by maternal BMI, impacts on the outcome of a preg-
nancy. The study sought to determine the relationship between 
maternal nutrition and pregnancy outcomes. 

Methods: Mothers with singleton deliveries (n=120) were 
recruited from the Maamobi polyclinic and Ridge Hospital in 
Accra, Ghana. Infant outcomes investigated included the fo-
llowing; birth weight, birth length and APGAR (Appearance, 
Pulse, Grimace, Activity and Respiration) scores taken at 5 mi-
nutes. Maternal weight taken continuously during pregnancy 
(obtained from antenatal cards), postpartum maternal weight 
and height were measured and used to compute BMI during 
the three pregnancy trimesters and postpartum. The differen-
ces between maternal BMI and birth weight were determined 
using ANOVA. 

Results: The mean maternal BMI (M±SD) among the par-
ticipants was 25.2±5.0, 26.5±5.4, 28.2±5.5 and 26.6±5.4 kg/
m2, respectively for the first trimester (n=35), second trimester 
(n=92), third trimester (n=104) and postpartum (n=108). In-
fant birth weight (BW) and birth length averaged 3.1±0.5 kg 
and 49.5±2.6 cm, respectively. Prevalence of Low BW (BW<2.5 
kg) among the sample population was 10.8%. Postpartum ma-
ternal BMI was reflective of BMI during the second trimester 
of pregnancy (r=0.940 p = 0.000). Significant positive correla-
tions were observed for maternal BMI and BW for the third 
trimester (r=0.240 p = 0.014) and postpartum (r=0.197 p = 
0.042). An equal variances t test revealed a statistically relia-
ble difference between the mean infant BW for mothers with 
postpartum BMI>20 kg/m2 (M±SD=3.2±0.5 kg) and BMI<20 
kg/m2 (M±SD=2.6±0.6kg), t(105)=2.514, p = 0.013, α =0.05 
as well as between the mean infant birth length for mothers 
with BMI>20kg/m2 (M±s=49.6±2.6cm) and BMI< 20kg/m2 
(M±SD=46.8±1.7cm), t(96)=2.138, p=0.035, α=0.05. 

Conclusions: Maternal BMI remains a major determinant 
of positive birth weight. Given the high prevalence of LBW 
in this population, public health interventions targeted at im-
proving maternal nutritional status and not necessarily BMI 
should be encouraged. 

Key words: maternal nutrition, pregnancy outcome, mater-
nal BMI, birth weight, APGAR scores.
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 PO905
PROCESS INDICATORS FOR A RANDOMIZED 
TRIAL OF CELL PHONE BASED PEER COUNSELING 
TO SUPPORT EXCLUSIVE BREASTFEEDING IN 
KENYA 
S. Mbugua1, E. Kamau-Mbuthia1, A. Webb2, S. Kalun-
gu1, C. Sarange1, W. Lou3, W. Duan3, C. Dennis4, B. Ai-
dams5, L. Nommsen-Rivers6, D. Sellen7 
1Department of Human Nutrition, Egerton Universi-
ty, Njoro, Kenya 
2Hubert Department of Global Health, Emory Uni-
versity, Atlanta, USA 
3Division of Biostatistics, Dalla Lana School of Public 
Health University of Toronto, Toronto, Canada 
4Department of Nursing, Dalla Lana School of Pu-
blic Health University of Toronto, Toronto, Canada 
5World Vision International, Washington DC, USA 
6Division of Neonatology, Cincinnati Children’s 
Hospital, USA  
7Departments of Anthropology, Nutritional Scien-
ces and Dalla Lana School of Public Health, Univer-
sity of Toronto, Canada

Background and objectives: In Kenya, cell phone (CP) use 
is high and presents new opportunities to support breastfee-
ding. We examined data from a randomized intervention trial 
showingCP based support (CPS) increases the prevalence of 
exclusive breastfeeding (EBF) to identify threats to the validity 
of findings and evaluate quality of intervention delivery. 

Methods: We randomized at third trimester low-income 
women attending antenatal care (ANC) at a large hospital to 
(i) continuous cell phone based peer support (CPS) or (ii) 
monthly peer support group (PSG) or (iii) standard care by 
existing facility-based support (SOC=control). We analyzed 
participant flow and process indicators to assess the quality of 
delivery of CPS and PSG interventions and potential biases at 
enrolment and through dropout. 

Results: There was no difference in dropout by baseline 
CP access (p = 0.119) or intervention allocation (p = 0.905). 
Among participants with CP, there was no difference in ba-
seline indicators by intervention allocation. Among women 
without CP, those allocated to PSG reported less frequent prior 
prenatal care (2.4 vs 2.7 times; p = 0.039). At baseline, women 
allocated to each group shared many characteristics, except 
hours worked outside the home (4.7, 4.0, 3.6 h for CPS, PSG, 
SOC; p = 0.036), unemployment (40.4%, 54.3%, 56.1% for CPS, 
PSG, SOC; p = 0.023). 

Conclusions: Indications that cell phone based counseling 
is potentially as or more effective in supporting EBF than other 
approaches are unlikely to be attributable to poor quality of de-
livery of alternative intervention or unanticipated bias at allo-
cation or differential dropout. 

Key Words: breastfeeding, peer support, mHealth. 
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PO906
BREAKFAST CONSUMPTION IN 16-18 YEAR OLDS: 
CURRENT TRENDS IN CONSUMPTION PATTERNS 
AND THE ASSOCIATION WITH WEIGHT STATUS
K. Adolphus1, L. Dye1, C L. Lawton1 
1Human Appetite Research Unit, Institute of Psy-
chological Science, University of Leeds, UK

Background and objectives: Regular breakfast consump-
tion is associated with positive outcomes on diet quality, mi-
cronutrient intake, weight status and cognitive performance 
in children and adolescents. Despite known benefits, data on 
breakfast consumption and its association with weight status 
in older adolescents in the UK is lacking. The objective of the 
study was to establish breakfast consumption patterns in a UK 
cohort of older adolescents in whom dietary habits may still be 
developing, have independence over dietary choice along with 
rapid development and growth. 

Methods: A cross-sectional survey study was used to co-
llect data from 297 adolescents aged 16-18 years (77.4% fema-
le). Subjects completed a 7-day food diary to report breakfast 
intake and questionnaire obtaining demographic information. 
Height and weight was recorded by trained researchers to cal-
culate BMI z-scores. Food diaries were analysed using Win-
Diets software. Breakfast was considered adequate if it provi-
ded >15% of estimated Total Energy Expenditure. Breakfast 
eating frequency per week was classified into five categories: 1; 
1-2; 3-4; 5-6; 7. 

Results: Only 14.9% of subjects ate breakfast every day. 
Breakfast skipping was highly prevalent with 49% of subjects 
eating breakfast 0-2 times per week. Gender was significantly 
associated with breakfast consumption (X2=24.757, df=4, 
p=0.000) with more males never eating breakfast compared 
with females (35.8% vs. 13.9% respectively). Breakfast con-
sumption frequency was significantly associated with weight 
status (X2=29.987, df=12, p=0.003) with more overweight 
(29.3%) and obese (48%) subjects never eating breakfast com-
pared with normal weight (13%). Where breakfast was eaten, it 
provided good amounts of micronutrients vitamin B6 (mean: 
0.35 ± SD:0.03; 23% Reference Nutrient Intake [RNI]), B12 
(mean: 0.63 ± SD: 0.05; 42% RNI), calcium (mean: 147.2 ± 
SD:126.1; 14.7% RNI) and iron (mean: 1.89 ± SD:1.87; 12.8% 
RNI). 
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Conclusions: The importance of breakfast should be pro-
moted in older adolescents on benefits to weight status and mi-
cronutrient intake. 

Key words: Breakfast, adolescents, weight, micronutrient 

PO907
ASSESSMENT OF NUTRITIONAL STATUS AND DE-
PRESSION PREVALENCE IN FREE-LIVING ELDERLY 
IN TABRIZ, IRAN
L. Payahoo1, Y. Khaje-Bishak1, B. Pourghasem1, M-B 
Kabir-Alavi1, M. Asghari Jafarabadi2, A. Ostadrahimi1

1Student`s research committee, Department of 
nutrition Faculty of Health and Nutrition, Tabriz 
University of Medical Science, Iran 
2Department of epidemiology, Faculty of Health 
and Nutrition, Tabriz University of Medical Science, 
Iran

Background and objectives: Good nutritional and mental 
statuses are important factors that affect on fitness of elderly 
people. With attention to data scaring on the subjects, the aim 
of this study was to assess the nutritional status and prevalence 
of depression in the free-living elderly in Tabriz, Iran. 

Methods: This cross-sectional study was carried out on 184 
elderly people (male=97; female=87) with age 60 years and abo-
ve. All subjects selected from daily care centers for elderly peo-
ple. After explanation of the study, a written informed consent 
was taken. Two questionnaires including Mini Nutritional As-
sessment (MNA) with eighteen items and Geriatric Depression 
Score (GDS) with fifteen close questions were used to evaluate 
the nutritional status and depression prevalence, respectively. 
Chi-square test was used for comparison of nominal variables 
and spearman’s correlation was employed to determine the re-
lationship between variables. 

Results: The results showed that up to 50% of subjects had 
poor nutrition (about 6% undernourished and about 46% at 
risk of malnutrition). Regarding the results of GDS test, it was 
revealed that about 14% of elderly people had serve depression 
and 28.3% had mild depression. In this study, there was a po-
sitive significant correlation between MNA and GDS tests in 
both gender (r=0.416; p < 0.001). 

Conclusions: No acceptable level of nutritional status and 
depression level was observed in free-living elderly people 
exist. Malnutrition and depression prevalence in our popula-
tion were high compared with western societies. Further stu-
dies are needed to determine other factors such as social and 
biological that promote quality of life in elderly people. 

Key words: depression, elderly, geriatric depression score, 
Mini Nutritional Assessment.

PO908
COMPLEMENTARY FEEDING AND INFANT BODY 
COMPOSITION IN NORTHERN SPAIN
G. Rodríguez, M J. Cabero2, P. Samper1, M L. Álvarez1, 
L. Monje2, M. Morera3, M. Rivero3, M. García-Fuentes2, 
L. Moreno1 
1Department of Pediatrics, University of Zaragoza, 
Zaragoza, Spain 
2Department of Pediatrics, University of Cantabria, 
Santander, Spain 
3Scientific Department, Laboratorios Ordesa, Sant 
Boi de LLobregat, Spain

 Background and objectives: Nutrition has an important 
role in early infant growth but specific impact of complemen-
tary feeding on infant body composition has not been elucida-
ted. Our objective was to describe the pattern of complemen-
tary feeding intake in Northern Spain and to explore whether 
associations between food intake and body composition chan-
ges exist in infants 6 to 9 months of age. 

Methods: Longitudinal study in 245 healthy infants (133 
males), enrolled at 6 months of age and followed-up until 9 
months, as part of a larger study about complementary feeding 
and body composition. 24-h food recall questionnaires were 
used to assess patterns of food intake (breastfeeding, formu-
la, cereals, fruit, yogurt, vegetables and meat or fish porridge 
(VMFP)). Anthropometric variables were measured at 6 and 9 
months of age under standardized methodology. 

Results: Prevalence of breastfeeding was 42.3% at 6 months 
and 27.4% at 9 months. Percentage of infants consuming each 
food group at 9 months of age and mean daily intake were: for-
mula 76.6% (472±190 ml); cereals 77.4% (26±16 g); fruit 68.5% 
(192±70 g); yogurt 22.6% (131±35 g); VMFP 80.6% (259±108 
g). Cereal consumption mostly took place added in the baby 
bottle during breakfast and dinner; VMFP was usually consu-
med at lunch while fruit for supper. Breastfed infants consu-
med lower amounts of both infant formula and VMFP than 
bottle fed infants. Variations in anthropometric values from 6 
to 9 months indicated an increase in weight and height but a 
physiologic reduction in body adiposity. No relationship was 
found between food intake and anthropometric changes du-
ring this period. 

Conclusions: Prevalence of breastfeeding is high in the 
north of Spain. The majority of infants consumed all food 
groups at 9 months of age. There is no relationship between 
the amount of foods consumed and body composition during 
this period. 

Key words: breastfeeding, infant feeding, body composi-
tion.
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PO909
NUTRITION, FITNESS AND CARDIOMETABOLIC 
RISK IN CHILEAN CHILDREN
G. Weisstaub1, E G. Artero2, C. Corvalan3, R. Uauy3 

1MD, Msc, INTA, Santiago de Chile, Chile 
2Phd, University of Almería, Spain 
3MD, PhD, INTA University of Chile, Chile

Background and objectives: To evaluate the association of 
cardiorespiratory endurance and muscle strength with cardio-
metabolic risk (CMR), in a sample of school children in Santia-
go Metropolitan Region. 

Methods: The Growth and Obesity Cohort, measured CMR 
(glucose, triglycerides, HDL, insulin and waist circumference / 
height), nutritional status (BMI, WHO 2007) and fitness (car-
diorespiratory endurance (test modified 6-minute walk) and 
muscle strength (hand grip strength and horizontal jump) in a 
group of 742 children characterized from birth 2002 to age 10. 
Descriptive analysis was performed and CMR score was calcu-
lated (sum of Z scores for each variable) and analyzed accor-
ding to nutritional status and fitness. Results were classified by 
fitness terciles and analyzed by multiple regression with CMR, 
significance differences p < 0.05. 

Results: 742 subjects (228 boys and 448 girls) 8.3±0.6 yrs 
were studied: 27.6% were overweight and 22.2% obese. Normal 
subjects did not differ significantly in their CMR regardless 
of muscular fitness. Multiple regression generated odds ratio 
(OR) comparing individuals with poor fitness (muscle strength 
& 6-minute walking) and those with better fitness was 11.7 (4-
34) p < 0.001. 

Conclusions: Results show that muscle strength and car-
diorespiratory submaximal resistance, are associated with an 
increased CMR in school children 6-9 yrs old. Results reinforce 
the need to consider physical fitness in childhood in order to 
promote healthy growth and active living. 

Key words: obesity, cardiometabolic risk, fitness, cardiores-
piratory endurance, muscular strength. Funding FONDECYT 
Nº 1100206.
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EFFECT OF INFANT AND YOUNG CHILD FEEDING 
PRACTICES ON GROWTH IN CAMBODIA AND 
MALAWI
I. Jordan1, J. Kuchenbecker1, A. Reinbott1, J. Herrmann1, 
B. Mtimuni2, O. Kevanna3, E. Muehlhoff4, M B. Krawinkel1 
1Justus Liebig University Giessen, Germany 
2Bunda College of Agriculture, Malawi 
3National and Maternal and Child Health Center, 
Cambodia 
4Food and Agriculture Organization of the United 
Nations, Nutrition Division (ESN), Economic and 
Social Department, Italy

Background and objectives: Poor nutritional status in 
early infancy is associated with growth faltering, increased risk 
for morbidity, anemia, and mortality. This study was conducted 
within the IMCF research study looking at the impact of nutri-
tion education on young childrens’ nutritional status in Malawi 
and Cambodia. 

Methods: A Cross - sectional nutritional baseline survey 
was conducted in Malawi in September 2011 at the beginning 
of the rainy season (n=1041) and in Cambodia in September 
2012 during the rainy season (n=1029). A standardized ques-
tionnaire was administered in randomly selected households 
with children under two. Anthropometric measurements were 
taken from both parents and the child. 

Results: Prevalence of stunting (HAZ < -2SD) among chil-
dren was 39 % in Malawi and 22% in Cambodia. Exclusive 
breastfeeding rate among children below 6 months was 43%in 
Malawi and 83% in Cambodia. The children’s diets were domi-
nated by foods made from grains and little animal source foods. 
In this age group minimum dietary diversity was achieved by 
61% of the children in Malawi and 44% in Cambodia, while 
72% and 70%, respectively, had a minimum meal frequency. 
However, minimum acceptable diet was met by less than 50% 
of the children in Malawi and only 28% in Cambodia. Exclu-
sive breastfeeding was significantly correlated with HAZ in 
Malawi (r = 0.2), but not in Cambodia. A low but significant 
association was also found for dietary diversity and meal fre-
quency with height and weight. 

Conclusions: The mean height-for-age-z-score was diffe-
rent in both countries which might be due to different exclusive 
breast feeding rates. The poor infant and young child feeding 
practices will need to be addressed within the nutrition educa-
tion program using locally available foods to improve dietary 
diversity and meal frequency that can be followed by families, 
irrespective of their economic means. 

Key words: breastfeeding, dietary diversity, growth.
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PO911
THE USE OF PHOTOVOICE TO IDENTIFY MATER-
NAL DIETARY CONSUMPTION IN RURAL BAN-
GLADESH
B. Stevens1, P. Buettner1, A. Clough1, K. Watt1, J. Judd1, J. 
Brimblecombe2 
1James Cook University, Australia 
2Menzies Institute, Australia

Background and objectives: Maternal nutrition is asso-
ciated with the survival, growth and development of the fetus. 
Previous formative research conducted by the lead researcher 
in Pirganj sub-district in northern Bangladesh identified that 
the male-dominant hierarchical society prevented women of 
different socio-economic and ethnic backgrounds from freely 
engaging in focus group discussions, interviews facilitated by 
male interviewers and other such qualitative research methods. 
This study aimed to better explore and thus understand mater-
nal nutrition and its determinants through the use of Photovoi-
ce in June 2012. 

Methods: A participatory research design was adopted to 
empower pregnant community women as they share their story 
and ensure a movement away from orthodox relationships bet-
ween the researcher and the researched. Eight community nu-
trition volunteers, two supervisors and a research project coor-
dinator participated in a one day training facilitated by the lead 
researcher of the project. Each community nutrition volunteer 
briefed and trained one to two participants (n=10) on the use 
of a digital camera. After a 24-hour period, cameras were co-
llected and all pictures were printed. The community nutrition 
volunteers revisited the respective women, and led the partici-
pants through an in-depth interview process, pivoting around 
one core question, using the photos to evoke a narrative. 

Results: This study identified a number of findings that 
reveal dietary habits and behaviours and in addition cooking 
practices, hygiene, household living standards, and food secu-
rity. 

Conclusions: The results indicate that Photovoice can be 
used in developing rural communities as an alternative to more 
commonly used qualitative research methods. 

Key words: Photovoice, community nutrition, pregnant 
women.

PO912
PREDICTED IMPLICATIONS OF USING PERCENTA-
GE WEIGHT GAIN AS SINGLE DISCHARGE CRITE-
RION IN MANAGEMENT OF ACUTE CHILD MAL-
NUTRITION IN RURAL ETHIOPIA
E C. Ekström1, E. Forsén2, E T. Balla1,3, Y. Berhane3 
1Women’s and Children’s Health, Uppsala University, 
Uppsala, Sweden 
2Charité Institute of Tropical Medicine, Berlin, Ger-
many 
3Addis Continental Institute of Public Health, Addis 
Ababa, Ethiopia

Background and objectives: Mid-upper-arm-circumferen-
ce (MUAC) is increasingly used in identifying and admitting 
children with acute malnutrition for community based mana-
gement of malnutrition (CMAM). MUAC is easy to use since 
it does not involve height assessment but its wider use also call 
for discharge criteria that does not need height measurement. 
This study examined how application of different percentage 
weight gain as single discharge criterion would have affected 
nutritional recovery depending on the children’s MUAC at ad-
mission.

Methods: In rural areas of Wolaita, Ethiopia, non-edema-
tous children (n=631) aged 6-59 months having a mid-upper 
arm circumference (MUAC) of <125 mm were identified when 
seeking admission at a CMAM program integrated into the pri-
mary health care system. By simulation, 10, 15 and 20% weight 
was added to their current weight and their predicted nutritio-
nal status by weight-for-height z-score (WHZ) at discharge was 
determined. Moderate and severe wasting according to WHO 
WHZ classification was used to define nutritional recovery. 

Results: Applying the most commonly recommended tar-
get of 15% weight gain would have resulted in 9% of children 
with admission MUAC <115 mm still being moderately or se-
verely wasted at discharge. All of those who predicted to re-
main severely wasted had <-4 WHZ at admission. A 10% of 
weight gain would have been sufficient to generate a similar 
proportion of recovery among children with admission MUAC 
115-125 mm. Increasing the percentage weight gain targets in 
the two MUAC groups to 20 and 15%, respectively, would lar-
gely resolve wasting but likely also lead to increased program 
costs by keeping already recovered children in the program. 

Conclusions: Use of percent weight gain as single discharge 
criterion poses risk of not being equitable as it is not proportio-
nate to nutritional need and may lead to insufficient recovery 
among those with severest condition. Funded by Sida. 

Key words: community-based management of acute child 
malnutrition, discharge criterion, Ethiopia.
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PO913
MINERALS COMPOSITION IN BREAST-MILK OF 
VIETNAM MOTHERS
M. Truong Tuyet1, D. Le Hong1, Sh. Jinno2, T. Takahashi2, 
L. Nguyen Thi1 
1National Institute of Nutrition, Hanoi, Vietnam 
2Meiji Dairies Corporations, Japan

Background and objectives: Milk composition may be 
influenced by several factors: the stage of lactation, the time 
of day, the stage of feeding, as well as maternal food intake. 
To determine concentration of compositions in Vietnamese 
mothers’s breast-milk to find the relationship between some 
minerals levels in breastmilk and dietary intake factors. 

Methods: A cross-sectional survey in 91 mothers to eva-
luate the breast-milk composition and diet-related factors of 
Vietnamese mother from 29 to 120 days of lactation period was 
carried out in Hanoi and Hochiminh cities. There are 60 indi-
cators were assessed in Laboratory, including 10 minerals. The 
dietary intake were collected by the 24 hours recall. The food 
frequency were done by the Questionaries. 

Results: The level of these 10 compositions vary in large by 
individual. The concentration of zinc, magnesium, has a trend 
of decreasing by the lactating periods. It is significant differen-
ces in the some breast milk concentrations of mineral between 
the mothers in Hanoi and mothers in Hochiminh: the levels 
of phosphor, natri, in the breast milk of Hochiminh’s mothers 
were higher markedly than that in the Hanoi’s mothers. Con-
trasting, the levels of kali, calcium, copper, selen in the breast 
milk of the Hanoi’s mothers was higher than in that of the 
Hochiminh’s mothers. There are a positive and significant rela-
tionship between the level of zinc in mother diet and the level 
of zinc in breast milk. The selen level in breast milk was very 
low. 

Conclusions: The level of zinc and selen were deficiency is 
related with the dietary intake of Vietnamese mothers. 

Key words: breast-milk composition, minerals in breastmi-
lk, lactating mothers in Vietnam.
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PSYCHOSOCIAL FACTORS AS PREDICTORS OF 
BODY WEIGHT STATUS AMONG MALAYSIAN 
ADOLESCENTS
M T. Mohd Nasir1, L S. Law1, A S. Hazizi1

1Universiti Putra, Malaysia

Background and objectives: Much effort have been made 
globally in trying to understand the tremendous increase in the 
prevalence of childhood overweight and obesity since a decade 

ago. This study was conducted to examine the relationship bet-
ween psychosocial factors and body weight status among ado-
lescents. 

Methods: A total of 375 students comprising 32.0% male 
and 68.0% female students were recruited from four public 
secondary schools in Sibu, Sarawak. Socioeconomic and psy-
chosocial factors were assessed using a self-administered ques-
tionnaire. Weight and height were measured using standard 
procedures and body mass index-for-age (BMI-for-age) was 
determined. 

Results: The mean age of the respondents was 16.45±0.53 
years old. A total of 70 students (18.6%) were found to be 
overweight/obese. The percentages of overweight/obese males 
and females were 22.5% and 16.9%, respectively. A small pro-
portion of students (5.0%) was categorized under the thinness 
group. The percentages of male and female students under the 
severe thinness/thinness categories were 5.0% and 5.1%, res-
pectively. Three variables found to be associated with body 
weight status were eating attitudes (r = 0.178, p = 0.001), body 
discrepancy score (r = 0.645, p = 0.0001), and perceived socio-
cultural pressure to be thin (r = 0.392, p = 0.0001). Using mul-
tiple linear regression analysis, two factors were found to have 
significantly contributed to body weight status after controlling 
for the other variables. The related variables were body discre-
pancy score (p = 0.0001) and perceived sociocultural pressure 
to be thin (p = 0.001). 

Conclusions: Body image perception and perceived socio-
cultural pressure to be thin were found to be the predictors for 
body weight status. These factors should be taken into consi-
deration for future intervention on body weight status among 
adolescents. 

Key words: psychosocial, body weight status, adolescents.

PO915
YOUNG CHILDRENS’ NUTRITIONAL STATUS AND 
INFANT AND YOUNG CHILD FEEDING PRACTICES 
IN CAMBODIA
A. Reinbott1, I. Hirschmann1, I. Jordan1, J. Kuchenbec-
ker1, J. Herrmann1, G. Kennedy2, O. Kevanna3, M B. 
Krawinkel1 
1Justus Liebig University Giessen, Germany 
2Food and Agriculture Organization of the United 
Nations, Nutrition Division (ESN), Economic and 
Social Department, Italy 
3National and Maternal and Child Health Center, 
Cambodia

 Background and objectives: Despite economic growth, 
Cambodia is still among the countries with high levels of chro-
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nic undernutrition. A baseline study was conducted within the 
IMCF research project looking at the determinants of malnu-
trition in Cambodia. 

Methods: In September 2012 a cross sectional nutrition 
survey was conducted in the project area of a FAO food se-
curity project in Preah Vihear and Otdar Meanchey Provin-
ce in Northwestern Cambodia. Data was collected from 1029 
randomly selected households with children below two years 
based on a standardized questionnaire, height, weight and he-
moglobin measurements of both, mother and child. 

Results: Mean Height-for-age-Z-score (HAZ) varied from 
-0.69 at the age group 0-1.5 months to -0.82 at the age group 
6-8 months to -1.65 at 21-23 months. Overall prevalence of 
stunting was 22%. Among the children below 6 months, 83% 
were exclusively breastfed. By the age of 8 months 94% of the 
children were introduced to complementary food. In the age 
group 6 to 23 months minimum dietary diversity was achie-
ved by 44%, minimum meal frequency by 70% but a minimum 
acceptable diet by only 28%. Only 29% of the mothers were 
considered as anemic compared to 61% of the children in the 
age group 3-23 months. A diarrhoea episode two weeks prior 
to the survey was reported for 37% of the children, while 73% 
of the mothers knew how to prevent it. 

Conclusions: The exclusive breastfeeding rate for children 
0-6 months was exceptionally high compared to other coun-
tries which might have delayed the decrease of mean HAZ to 
the older age groups. The low prevalence of children above 6 
months receiving a minimum acceptable diet emphasizes the 
need to improve especially complementary feeding and hygie-
ne practices which have been very poor to prevent stunting ob-
served in the older infants. 

Key words: breastfeeding, IYCF, height-for-age-Z-score.

PO916
KNOWLEDGE CAPITAL FOR FATHERS TO SUP-
PORT BREASTFEEDING: STEP-BY-STEP INVESTI-
GATIONS IN INDONESIAN URBAN SETTING
J. Februhartanty1, D N. Basuki1, A. Roshita1, S. Muslima-
tun1, A M. Septiari2, R. Suradi3 
1SEAMEO Regional Center For Food and Nutrition 
(RECFON), Universitas Indonesia, Indonesia 
2Freelance Consultant, Indonesia 
3Indonesian Perinatology Association, Indonesia

Background and objectives: Father’s role in supporting 
breastfeeding practice is lack of exploration in Indonesian set-
ting. 

Methods: The investigation was started by reviewing exis-
ting western literatures on such phenomenon. Two quantitative 
surveys among 445 nursing mothers, also 168 working and 253 
non-working women were done to show if fathers played roles 

as perceived by mothers. Then, 13 FGDs with father-mother 
pairs were performed to elucidate types of father’s roles in 
which the results were used to develop structured questionnai-
re for interviewing 536 father-mother pairs. Follow-up indepth 
interviews were done to 11 father-mother pairs who showed 
specific characteristics of the father’s roles and its breastfeeding 
outcome. Furthermore, a book containing information about 
breastfeeding and father roles was developed. The book was 
tested for its benefit in improving knowledge level among 66 
expectant fathers and 68 control fathers. These fathers were 
further intervened using text messages. 

Results: Around 60% mothers with less breastfeeding diffi-
culties admitted their spouse’s engaged in discussions about 
child’s wellbeing and helped with the household chores. Home 
environment especially support from father was a significant 
factor to influence exclusive breastfeeding for working and 
non-working women. One father’s role found significant to 
breastfeeding practice was searching for information. The stu-
dy estimated 60% of the fathers be exposed to breastfeeding 
information, 40% actively searched for information, and 20% 
involved in decision making of the current infant feeding prac-
tice. After book and text message interventions, the intervened 
fathers had increased knowledge level from 20 to 45%. Propor-
tion of fathers who searched for information remained similar 
from baseline to endline, but higher than the control group. 

Conclusions: Knowledge is a resource for father to strate-
gically improve breastfeeding. Intervention must account for 
father’s mode of information gathering which includes the 
mother as one entity. 

Key words: breastfeeding father, working mother, book, 
text message, Indonesia.

PO917
SERUM CHEMERIN CONCENTRATIONS IN OBESE 
AND OVERWEIGHT CHILDREN BEFORE AND AF-
TER AN INTERVENTION PROGRAM
I. Larrechi1, M. Rodríguez1,2, G. Martínez-Castaño1, A. 
Perales1, G. Aizpuru1, I. Lorente3, A. Sarasua3, M P. Por-
tillo1,2, I. Díez-López3, M T. Macarulla1,2

1Nutrition and Obesity Group, Department of Nu-
trition and Food Science, University of The Basque 
Country (UPV/EHU), Vitoria-Gasteiz, Alava, Spain 
2CIBER Fisiopatología de la Obesidad y Nutrición 
(CIBERobn), Vitoria-Gasteiz, Alava, Spain 
3Paediatric Endocrinology Section, Álava University 
Hospital, Vitoria-Gasteiz, Alava, Spain 

Background and objectives: Chemerin is a hepatic che-
moattractant protein. Recently it has been known that this 
molecule is also expressed in white adipose tissue from ani-
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mals and adult humans. Thus, it has been hypothesized that 
chemerin acts as an adipokine related to obesity. The aim of 
this study was to analyze if serum chemerin concentrations in 
obese/overweight children were related to their obesity grade, 
and to determinate the effects of an obesity treatment on serum 
chemerin concentrations. 

Methods: Forty obese/overweight children (25 girls, 15 
boys) 8-13 year-old and their parents followed an intervention 
program of 11 weekly sessions of 90 min, named ‘niñ@s en 
movimiento’, designed to modify nutritional and psychological 
aspects, as well as lifestyle habits. Before and after the program, 
body weight, height and waist circumference were measured, 
relative body mass index (rBMI = [individual BMI/BMI at 50° 
percentile for age and gender /100) and relative waist circumfe-
rence (rWC = [individual WC/WC at 50° percentile for age and 
gender /100) were calculated, and serum chemerin concentra-
tions were assessed by ELISA. Data were analyzed using statis-
tical paired or unpaired Student’s t tests. 

Results: A significant decrease in rBMI and rWC values 
was observed after the intervention program (P<0.001), and 
obesity prevalence decreased from 44% to 28% in this children 
group. In addition, serum chemerin concentration also decrea-
sed (64±3 vs 57±2 ng/ml, p < 0.001). Significantly higher che-
merin concentrations were found in obese children when they 
were compared with overweight children, either before or after 
the intervention program (p < 0.05). No differences between 
both genders were found. 

Conclusions: Serum chemerin concentration is directly as-
sociated with children obesity grade, and it decreases after an 
obesity children treatment. 

Key words: chemerin, childhood obesity, obesity treatment 
Research funded by Instituto de Salud Carlos III (RETIC 
PREDIMED and CIBERobn) and Government of the Basque 
Country (IT-386-10 and IT-512-13).

PO918
MALNUTRITION IN BRASILIAN ELDERLY: EFFECT 
OF SENSORY CHANGES
R. Machado1, M A. Coelho1 
1UFRJ – INJC, Rio de Janeiro, Brazil

Background and objectives: Malnutrition in the elderly 
has important effects morbidity and mortality. The association 
between malnutrition and sensory study has been given in re-
cent years, the impact that these problems can lead to health 
of the elderly. The quantity, selection and processing of food 
are limited by alterations of taste sensory smell, hearing and 
hypo salivation that causes dry mouth, is also associated with 
poorer nutritional indicator. The objective is to examine the as-
sociation between malnutrition and sensory changes in taste, 

smell, hearing and xerostomy in institutionalized elderly in Rio 
de Janeiro - Brazil. 

Methods: This cross-sectional study, data were obtained 
from 344 elderly residents of long-term institutions in the mu-
nicipality of Rio de Janeiro, Brazil. Malnutrition has been iden-
tified through the Mini Nutritional Assessment, MNA. A ques-
tionnaire was applied to detect the reduction of self-perception 
of taste, smell, vision and dry mouth. Multivariate analyses by 
logistic regression were adjusted for age. 

Results: Malnutrition was detected in 25 elderly (8.3%). The 
variable reduction hearing (Odds Ratio (OR): 2.14; confidence 
interval (CI), 95%: 0.86 to 5.31), decreased vision (OR: 1.66, 
95% CI: 0.57 to 4.79) and reduction of the palate (OR: 1.81, 
95% CI: 0.19 to 16.8) were more likely to malnutrition, but not 
statistically significant. The variable xerostomy presented three 
times greater chance of developing malnutrition with statistical 
significance (OR: 2.95, 95% CI: 1.21 to 7.19). 

Conclusions: Xerostomy is significantly associated with 
3 times greater chance of developing malnutrition, as well as 
other sensory changes showed some influence. It is important 
to concern not only with food quality, but also make sure that 
it is actually being ingested. Sensory physiological changes in 
the elderly and can lead to malnutrition by reducing intake, 
worsening the prognosis of your health. 

Key words: elderly, malnutrition, nutritional assessment.

PO919
CULINARY WORKSHOPS IN HEALTH PROMOTION 
AND SPORTS PERFORMANCE: AN EXPERIENCE 
WITH BRAZILIANS ADOLESCENTS TENNIS PLA-
YERS
G. Vedovato1, C. Juzwiak2 
1Institute of Health and Society, Federal University 
of Sao Paulo, Brazil 
2Department of Human Movement Science, Institu-
te of Health and Society, Federal University of Sao 
Paulo, Brazil

Background and objectives: Food cooking is widely used 
as a nutritional intervention strategy to encourage healthy 
dietary changes. Our objective is to describe the experience of 
adopting culinary workshops as an educational tool for adoles-
cent tennis players, aiming the promotion of healthy eating and 
optimal performance. 

Methods: Activities were planned as part of a food and 
nutrition program conducted from February/2010 to Decem-
ber/2012 developed for a tennis competition team (10 to 18 
years old), aimed to improve athletes’ food knowledge, practi-
ces and behaviors. In addition to individual counseling athle-
tes participated in group activities (n=23), using different dy-
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namics. Four culinary workshops were held using cooking as 
structural axis of an educational method and focusing specific 
topics: (1) Sports beverages prepared with fruits (to encourage 
adequate hydration practices); (2) Healthy snacks to eat during 
exercise (to maintain blood glucose levels and improve perfor-
mance); (3) Postexercise meals (food strategies for recovery); 
(4) Sensory stimulus and tasty dishes with vegetables (to im-
prove the intake of food sources of antioxidants). 

Results: The workshops presented average participation of 
12 athletes. The meetings provided an important space for dia-
logue and sharing of knowledge and practices about healthy 
eating and individual strategies related to exercise performan-
ce. The nutritionist played a key role as a mediator of the dis-
cussion to improve the quality of information and to encou-
rage food behaviors changes. The workshops were effective to 
address athletes’ sensorial, cognitive, symbolic and procedural 
dimensions. Furthermore, they were essential to complement 
other activities of the program, especially due to the possibility 
of athletes understanding how to prepare and organize their 
own food, adequate to training sessions and competitions pe-
riods. 

Conclusions: This experience shows the potential of the cu-
linary workshop as a participatory approach to address specific 
issues in sport in order to promote health and performance. 

Key words: cooking, food and nutrition education, adoles-
cent health, tennis performance.

PO920
EFFECT OF A NUTRITIONAL INTERVENTION ON 
PHYSICAL RECOVERY – EVALUATION OF A CAR-
BOHYDRATE-PROTEIN ISOTONIC DRINK
A. Meheust1, T. Bernard2, J. Louis3 
1Oxylane Research, Health Lab, Villeneuve d’Ascq, 
France 
2Université de Toulon, LAMHESS, EA 6309, La Garde, 
France 
3Université de Nice Sophia Antipolis, LAMHESS, EA 
6309, Nice, France 

Background and objectives: Optimising the recovery pe-
riod between training sessions is key to maintain an optimal 
performance at each session. Nutrition is one of the main stra-
tegies for recovery to restore hydration status, glycogen stores 
and to enhance proteo-synthesis. An isotonic drink Complex 
Recuperation® (CR), formulated according to these targeted 
functions, has been tested on well-trained cyclists to evaluate 
its effects on performance after fatigue. 

Methods: 10 well-trained cyclists (men: 22.4 ±3.2 y.o ) per-
formed 3 sessions, each separated by one week. During the first 
session each subject underwent a full medical check, a training 

on a 30 min Time Trial (TT) and the evaluation of maximal 
aerobic speed. During the two next sessions, after a specific 
protocol leading to glycogen depletion (Jentjens et al., 2001) 
cyclists were randomly assigned in two recovery strategies, in 
a cross-over design. One was a specific dose of carbohydrates 
and protein (CR) and the other one was a placebo (PL), to be 
ingested immediately after the glycogen depletion protocol, 
every 15 min and during 3 hours. Each of these 2 sessions was 
realized during 2 days, where diet was controlled. Dependant 
variables were a 30 min TT and an all out test to identify Maxi-
mal Muscular Cycling Power (MMCP). Subjective parameters 
of fatigue, perceived effort and investment were also evaluated. 

Results: After CR ingestion, MMCP was maintained 
(+1.1%, NS) whereas significant alteration was observed after 
PL (-5.3%, p < 0.05). A similar pattern was observed for TT 
with a performance maintained after CR (+0.4%, NS) but de-
creased after PL (-3.9%, p < 0.05). 

Conclusions: Results indicate a significant maintained per-
formance for TT and MMCP after CR ingestion. This could be 
related to an adequate replenishment of the muscle glycogen 
stores by the carbohydrates and protein drink. 

Key words: recovery, physical performance, carbohydrates, 
proteins, cycle.

PO921
NO EFFECT OF BINDING FOLATE RECEPTOR AU-
TOANTIBODIES ON MATERNAL OR CORD FOLATE 
STATUS IN A LONGITUDINAL PREGNANCY STUDY
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 Background and objectives: “Blocking” autoantibodies 
prevent folate entering the cell via the folate receptor and are 
associated with infertility and grave developmental defects. 
Binding autoantibodies that bind to the epitope of the folate 
receptor have been described but how they affect folate trans-
port, status or pregnancy outcome is not known.The aim of this 
study is to investigate the presence of binding autoantibodies 
during pregnancy or in the cord and their effect on maternal 
and cord folate status and birth weight. 

Methods: 187 participants from the Reus-Tarragona Birth 
Cohort (“NUTCIR” phase) were studied. Plasma folate and 
binding autoantibodies were determined at <12, 15, 24-27 and 
34 gestational weeks (GW), labor and in the cord. A multiple 
linear regression model (MLRM) was fitted to investigate the 
association between binding autoantibodies and birth weight 
and was adjusted for BMI, parity, smoking during pregnancy, 
prenatal iron and folic acid supplement use, socioeconomic le-
vel, gestational age at birth and fetal gender. 

Results: 69% of the participants had binding autoanti-
bodies during pregnancy or in the cord. Their prevalence 
throughout pregnancy was: <12GW (53.6%), 15GW (55.8%), 
24-27GW (50.0%), 34GW (50.0), labor (48.0%), cord (51.8%). 
Plasma folate concentration (nmol/l) in carriers/ non-carriers 
[mean (SD)]: <12GW [29.02 (18.63)/ 34.40 (31.10)], 15GW 
[26.28 (14.97)/ 27.05 (18.46)], 24-27GW [12.99 (9.84/ 13.99 
(10.39)], 34GW [10.88 (8.65)/ 10.95 (10.59)], labor [10.83 
(8.39)/ 15.05 (35.14)], cord [25.03 (12.29)/ 23.11 (11.70)] did 
not differ. Neither did any of the studied lifestyle or obstetric 
variables. However, carriers were older than non-carriers: 32.4 
(4.2) years versus 29.5 (4.7), p < 0.001. MLRM (r2=0.466, p < 
0.001): binding autoantibodies during pregnancy or in the cord 
were associated with an average increase of 214.89 g in birth 
weight (p < 0.01). 

Conclusions: Folate receptor binding autoantibodies in the 
mother or in the cord did not affect folate status but were asso-
ciated with increased birth weight. 

Key words: autoantibodies, folate receptor, pregnancy.

PO922
THE RELATION BETWEEN DIET AND ALLERGEN 
CONCENTRATIONS IN BREAST MILK; OVALBUMIN 
CONCENTRATIONS AND LACTOFERRIN LEVELS IN 
BREAST MILK
M. Hara1, N. Momose2, S. Furukawa2 
1Showa Women’s University, Tokyo, Japan 
2Jissen Women’s University, Tokyo, Japan

Background and objectives: Regardless of the consump-
tion of the same amount of allergen-related foods, allergens 
were detected in some breast milk samples while not in the 

others. Breast milk is a secretory fluid. Therefore, concentra-
tions of secretory fluid could potentially be linked with the 
concentration of allergens in the breast milk. Thus, the total 
protein and the levels of one particular protein, lactoferrin, in 
the breast milk were measured.

Methods: The concentration of ovalbumin in breast milk 
was measured using an enzyme-linked immunosorbent assay 
(ELISA) kit, previously reported by us. The limit of ovalbumin 
level in breast milk is 312 ng/ml. The Lowry method was used 
for measuring the total protein. A Lactoferrin Human ELISA 
Kit was used to measure the lactoferrin levels. Therefore, we 
investigated cases wherein the level of ovalbumin was below or 
above 312 ng/ml. 

Results: We found no significant difference when we com-
pared the total protein level between breast milk with oval-
bumin below 312 ng/ml and that above 312 ng/ml. When we 
compared the lactoferrin level between breast milk with oval-
bumin below 312 ng/ml and that above 312 ng/ml, a significant 
difference was observed. Consequently, if the ovalbumin level 
in breast milk is >312 ng/ml, the lactoferrin level is high, while 
if the ovalbumin level is <312 ng/ml, the lactoferrin level is low 
(p < 0.01). 

Conclusions: When evaluating the concentrations of oval-
bumin in breast milk, the lactoferrin levels might be used as the 
point of reference. 

Key words: Fallergen, ovalbumin, lactoferrin, breast milk.

PO923
A STUDY ON CHANGES IN FOOD PREFERENCES 
OF INFANTS AND THEIR MOTHERS
R. Ueda1

1Department of Child Education, Teikyo University 
of Science, Yamanashi, Japan

Background and objectives: What is the most effective ap-
proach in trying to prevent biased nutrition in food and nutri-
tion education (shokuiku)? The purpose of this study was to 
survey the food preferences of infants and their mothers. 

Methods:The survey items included 21 types of foods re-
ported to be the most disliked by infants. Inquiries were made 
to 720 mothers in Tokyo in 2012. 

Results:The majority of those surveyed were unable to eat 
food items during infancy. Fifty percent of the mothers sur-
veyed became able to eat those items by the age of 17, 15, 15, 
15 years, respectively. However, the oldest age at which they 
became able to eat those foods was 35, 30, 30, and 30 years, 
respectively. Thus, the survey revealed that as people grow up, 
the variety of foods that they can eat broadens, but that such 
changes differ between individuals. It was also revealed that 
foods that were reported as being their mothers’ favorites, such 
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as onions, carrots, and tomatoes, were being consumed by the 
infants surveyed at relatively earlier ages. Reasons for starting 
to eat formerly disliked foods included, in order of importance, 
aging (33%), modeling after their mothers (30%), and curiosity 
(25%); being forced to eat the food accounted for only 7.0% of 
those surveyed. 

Conclusions: Children should not be forced to eat foods 
that they do not like, mothers should continue to provide an 
appropriate food environment with a long-term prospective. It 
should be kept in mind that mothers need to set a good exam-
ple so that their children can model after them, and to try and 
draw curiosity from their children. 

Key words: food preferences, nutrition education, shokuiku.

PO924
SNACKING AND INFANT YOUNG CHILD FEEDING 
PRACTICES IN A RURAL AREA OF NICARAGUA
M. Contreras1, E. Zelaya2, L Å. Persson1, E C. Ekström1 
1Women´s and Children´s Health, Uppsala Universi-
ty, Uppsala, Sweden 
2Asociación para el Desarrollo Económico y Social 
de El Espino (APRODESE), Chinandega, Nicaragua

Background and objectives: Infant young child feeding 
(IYCF) practices are of great importance for child health. Gui-
delines on good practices and their assessment have been is-
sued by international agencies. Potentially negative practices 
such as consumption of high fat and sugar/salty snacks and 
drinks are not commonly reported but may be an issue. Our 
aim is to describe IYCF practices complemented with informa-
tion on snack consumption in a society undergoing the nutri-
tion transition. 

Methods: In rural northwestern Nicaragua household vi-
sits were made to 1371 mother and child (0-35 m old) pairs 
displaying the complete population of the study area. Cross-
sectional data was collected from June to November 2009 using 
24 h recall instruments and subsequently generating feeding 
indicators as recommended by WHO. In addition, information 
on commonly consumed snacks and sweet drinks was also co-
llected. 

Results: While breastfeeding was common (98%) in the 
first months of life and continued (60%) in the second year, 
only 34% of the 0-5 m olds were exclusively breastfed. Mixed 
feeding by use of powder milk (9%) and/or formula (13%) star-
ted in the first two months. Consumption of snack foods was 
common (22% of 4-5 m and 55% of 6-8 m). Complementary 
feeding was deemed acceptable for only 41% of the infants (6-
11 m) due to limitations in dietary diversity (50%) and meal 
frequency (32%). The largest limitation (in 75%) was in con-
sumption of vitamin A-rich fruits and vegetables. At same time 

consumption of snacks was high with 92% of the 24-35 m olds 
having consumed a snack the previous day with preference for 
sweet items. 

Conclusions: There were limitations in practicing recom-
mended feeding behaviors, raising concerns related to undern-
utrition. At the same time, snack consumption appeared high. 
Whether snacking may contribute to prevent undernutrition, 
increase overnutrition or both needs study. Funded by Sida 

Key words: breastfeeding, child, diet, snacks, Nicaragua.

PO925
INFANT AND YOUNG CHILD FEEDING PRACTICES 
AND NUTRITIONAL STATUS IN NICARAGUA: AS-
SOCIATIONS WITH HOUSING QUALITY, FOOD SE-
CURITY AND MATERNAL EDUCATION
M. Contreras1, E. Zelaya2, L Å. Persson1, E C. Ekström1 
1Women´s and Children´s Health, Uppsala Universi-
ty, Uppsala, Sweden 
2Asociación para el Desarrollo Ecónomico y Social 
de El Espino (APRODESE), Chinandega, Nicaragua

Background and objectives: Socio-economic characteris-
tics such as household economic situation, food security and 
maternal education are critical underlying determinants for 
infant young child feeding and nutrition. They are commonly 
interrelated and their independent contribution needs to be 
better understood when efforts are made to improve children´s 
situation. In the context of a society in nutrition transition this 
study evaluates associations between these factors and child 
feeding and nutrition in rural Nicaragua. 

Methods: Cross-sectional data was collected from May to 
November 2009 at household visits including 1371 children 
aged 0-35 months and their caretakers. Information on infant 
young child feeding and nutrition was collected using standard 
WHO guidelines. A validated experience-based questionnaire 
assessed food security, whereas housing quality served as pro-
xy for household economic situation. Both these determinants 
were categorized into tertiles in analyses. Maternal education 
was categorized as <5 years, 5-9 years and 10 or more years. 

Results: Independently, lowest level of education was as-
sociated with a higher proportion of exclusive breastfeeding 
(EBF) (OR for not EBF: 0.19; 95% CI: 0.07, 0.51) but, at older 
age, also with lower achievement of minimum dietary diversity 
(DD) (OR for not DD: 2.04; 95% CI: 1.36, 3.08) and lower HAZ 
(Beta: -0.34; CI: -0.59, -0.09). The lowest and middle levels of 
food security were associated with lower DD (OR for not DD: 
1.47; CI: 1.05, 2.05) and lower HAZ among infants under 6 
months (Beta: -0.73; CI: -1.26, -0.19). Further, housing quality 
was related with lower WHZ in the older children (Beta: -0.22; 
-0.42, -0.03).

Conclusions: In this study lower maternal education was 
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associated with both favorable and unfavorable outcomes, 
though the favorable effect on EBF may not be interpreted as 
causative. Lower levels of food security were systematically as-
sociated with more unfavorable outcomes. Funded by Sida 

Key words: child, nutrition, food security, education.
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PREDICTORS OF DECLINE IN DIET QUALITY IN OL-
DER AGE - FINDINGS FROM THE HERTFORDSHIRE 
COHORT STUDY
S. Robinson1, M. Edwards1, K. Jameson1, H. Syddall1, E. 
Dennison1, C. Cooper1, A. Aihie Sayer1, C. Gale1 
1MRC Lifecourse Epidemiology Unit, University of 
Southampton, Southampton, UK 

Background and objectives: Poor nutrition is common 
in older people, but little is known about influences on food 
choice at this age. Dietary ‘resilience’ may be of importance, 
explaining how some older adults are able to maintain a diet of 
adequate quality. The objectives of this study were to identify 
determinants of change in diet quality over a 10-year period in 
a cohort of older community-dwelling adults. 

Methods: At baseline (1998-2001), the diets of 222 men and 
221 women, aged 59-71 years were assessed by administered 
food frequency questionnaire. Principal component analysis 
identified a ‘prudent’ pattern, characterized by frequent con-
sumption of fruit, vegetables, wholegrain cereals and oily fish. 
A prudent diet score was calculated for each participant; the 
score was used as an indicator of their diet quality. Participants 
provided information on demographic, medical and psychoso-
cial factors. At follow-up (2011), diet was re-assessed; prudent 
diet scores and change in scores from baseline were calculated. 

Results: Mean (SD) change in prudent diet score over 10 
years was -0.142 (1.120) in men and -0.339 (1.076) in women, 
indicating an overall decline in diet quality with increasing age. 
Change in prudent diet score was not related to social class, 
BMI, smoking, physical activity, marital status or number of 
co-morbidities at baseline. Whilst there were no associations 
between change in prudent diet score and the extent of social 
support or size of social network at baseline, there were associa-
tions with participation in social and leisure activities. In men, 
for a one point increase in activity, change in prudent diet score 
increased by 0.013 (95% CI 0.001, 0.025) p = 0.042. In women, 
the equivalent change was 0.018 (0.006, 0.031) p = 0.005. 

Conclusions: In community-dwelling older adults, partici-
pation in social and leisure activities appears to be protective 
with respect to quality of diet. 

Key words: diet quality, ageing, resilience.

PO927
ANTHROPOMETRIC AND COGNITIVE PARAME-
TERS MAY AFFECT LOW ENERGY REPORTING IN 
ELDERLY
M. Yannakoulia1, T. Dardiotis2, M. Kosmidis3, G. Hadji-
georgiou2, N. Scarmeas4 
1Department of Nutrition and Dietetics, Harokopio 
University, Athens, Greece 
2School of Medicine, University of Thessaly, Kardit-
sa, Greece 
3Lab of Cognitive Neuroscience, School of Psycholo-
gy, Aristotle University of Thessaloniki, Thessalonik, 
Greece 
4School of Medicine, National and Kapodistrian 
University of Athens, Athens, Greece

Background and objectives: Accurate assessment of energy 
intake is crucial for the assessment of nutritional status. Energy 
misreporting may result from conscious or unconscious un-
derreporting and interviewer-related reasons. In elderly, high 
rates of low energy reporting exist, mainly associated with low 
educational level and greater body mass index (BMI). The po-
tential role of cognitive decline has been previously discussed. 
Aim of the present analysis was to investigate prevalence and 
characteristics of low energy reporters (LERs) in an elderly 
Greek cohort. 

Methods: The study population is located in Larissa, the 
largest city of central Greece. Subject selection was based on 
a random sampling of elderly >65 years old. So far, 760 non-
institutionalized individuals were enrolled. They have under-
gone detailed clinical, neurological and neuropsychological 
assessment (including the Mini-Mental State Examination, 
MMSE). BMI was calculated from measured weight and height 
values. Dietary intake was evaluated with the use of a validated 
food-frequency questionnaire. Adherence to the Mediterra-
nean Diet was evaluated through MedDietScore. The Determi-
ne Checklist was used for nutrition risk screening. Following 
the method of Goldberg et al participants were classified as 
LERs and non-LERs. 

Results: 25% of the population were LERs. Compared to 
non-LERs, LERs had significantly lower consumption of all 
food groups, lower MedDietScore, lower percentage of ener-
gy from dietary fat and higher from protein. Furthermore, 
LERs had significantly higher BMI compared to non-LERs (p 
< 0.001), lower MMSE Score (p = 0.02) and, interestingly, hig-
her Determine score (p = 0.04), indicating higher malnutrition 
risk. After adjustment for potential demographic and lifestyle 
confounders, lower energy reporting was significantly associa-
ted with female sex, higher BMI and lower MMSE score. 

Conclusions: Measures of cognitive function may be ne-
cessary when evaluating energy intake in the elderly. This issue 



704 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

needs further investigation as energy misreporting may in-
fluence the study of diet-disease relationships in this age group. 

Key words: underreporing, elderly, dietary assessment.

PO928
ANEMIA CONTROL PROGRAMS AND DECREA-
SING ANEMIA PREVALENCE IN RWANDA
E. Micomyiza1, R. Galloway1 
1Maternal And Child Health Integrated Program 
(MCHIP)/Program For Appropriate Technology In 
Health (PATH), Rwanda

Background and objectives: In Rwanda between 2007/8 
and 2010, anemia decreased from 29% to 20% in pregnant wo-
men and 48% to 38% in children 6-59 months. To better un-
derstand why anemia prevalence has decreased, we reviewed 
the change in program coverage. 

Methods: The 2007/8 and 2010 Rwanda Demographic and 
Health Surveys were used to determine the change in anemia 
in both pregnant women and children 6-59 months and chan-
ging coverage of iron intake, malaria control, deworming, and 
other related programs. 

Results: Only 1-2% of women and children tested positi-
ve for malaria in both surveys. Anemia in pregnant women 
decreased by 31% over the period with moderate and severe 
anemia decreasing by 33% and 93%, respectively. Sleeping un-
der long-lasting insecticidal nets (LLINs) increased from 60% 
to 72%. Women consuming any iron-folic acid supplements 
(IFAS) increased from 41% to 73%. However, most women 
were receiving <60 IFAS and only 3% of women received >60 
IFAS in 2010. Deworming in pregnancy increased from 18% 
to 39%. Anemia prevalence in children 6-59 months declined 
by 26% but most of the decline took place in children 24-59 
months compared with children 6-23 months. Most of the de-
cline occurred for severe anemia in both age groups. There was 
an increase in the consumption of iron-rich foods by children 
(from 8% to 20%), an increase in deworming (from 70% to 
86%) with only 31% coverage in younger children group com-
pared to over 90% in older children, and children sleeping un-
der LLINs (from 56% to 70%). 

Conclusions: This analysis shows that anemia prevalence 
can be decreased by increasing the coverage of anemia control 
programs. While there is still work ahead to increase iron in-
take and expand helminthes and malaria control, Rwanda has 
made promising strides to expand coverage of programs that 
will reduce anemia. 

Key words: anemia, malaria, deworming.

PO929
FOOD INTAKE AND NUTRITIONAL STATUS OF 
PREGNANT AND LACTATING WOMEN IN SE-
LECTED URBAN SQUATTERS AND CONCERN 
WORLDWIDE’S INITIATIVE IN BANGLADESH
A. Azim1, Z. Rahman1, I. Rasul1 
1Urban Context, Concern Worldwide, Dhaka, Ban-
gladesh

Background and objectives: Concern Worldwide, Bangla-
desh is implementing the ‘Integrated Urban Nutrition Project’ 
from 2011-2015 targeting selected urban squatters of two ma-
jor cities named Dhaka and Chittagong. The project intends 
to integrate nutrition services into the existing Primary Health 
Care (PHC) system as current urban health service delivery 
system does not integrate nutrition as component. One of the 
objectives of the project is to improve the nutritional status of 
pregnant and lactating through utilizing nutritional services 
provided through existing PHC networks and improve the 
household income by involving women into income genera-
tion activities (IGA). IGA activities are introduced in project 
from December 2012. The project works in partnership with 
five local NGOs. 

Methods: A baseline survey on household food security si-
tuation was conducted in December 2012 to understand the 
nutritional status and food consumption pattern of pregnant 
and lactating women in urban squatters. For the survey, two 
stage cluster sampling design were followed to select 720 wo-
men. 

Results: In surveyed areas the prevalence of global acu-
te malnutrition in pregnant and lactating mothers by MUAC 
using a cut-off of less than 22.0 cm was 17.4%. Of them, 8.7% 
were severely malnourished with MUAC below 21.0 cm. Die-
tary diversity score showed, 48% women consumed meal from 
5 to 6 food groups 24 hours prior to survey. Compared to 
household level less percentage of women (HH: 27%, Mother: 
18%) availed 8 or more score. Further analysis revealed women 
who consumed less diversified meal higher number of them 
were severely malnourished (45%). 

Conclusions: Individual counseling and group counseling 
are introduced to PHC services from where mothers receive 
appropriate information on food intake during pregnancy and 
lactation. Different awareness raising programme at commu-
nity and IGA are initiated at household level to improve food 
security situation in squatter areas. 

Key words: pregnant, lactating women, nutritional status.
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PO931
VIOLATION OF BMS CODE IN DHAKA CITY
S B. Salam2,3, T. Ahmed2,3, S. Sartaz2, F. Sheherin2, K. Mo-
nira2, N. Jahan2, K. Ferdouse2,3, S. Israt2,3, K. Jaha1,3, S S. 
Saliheen Sultana2, S K. Roy1,3 
1Bangladesh Breastfeeding Foundation,Institute of 
Public Health, Mohakhali, Dhaka, Bangladesh 
2Dept. of Food & Nutrition, College of Home 
Economics,Azimpur, Dhaka, Bangladesh 
3Nutrition Foundation of Bangladesh , Lalmatia, 
Dhaka, Bangladesh

Background and objectives: Breast milk is a exclusive nu-
tritional source that cannot be replaced by any other food, in-
cluding infant formula or breast milk substitute (BMS). There 
are some specific clauses in the national laws to regulate the 
marketing practice of BMS products in Bangladesh in accor-
dance with international regulations (Code 1984). The objec-
tives was to find out the extent of code violation and the way 
violations are talking place. 

Methods: In 2009, we submitted a qualitative study which 
was carried out in Dhaka city and that includes 6 Focus Group 
Discussion (FGD) and 9 In Depth Interview. Selected mothers 
(children aged 0 to 24 months), doctors, health workers were 
also interviewed. 

Results: It was found that many manufacturing companies, 
mothers, doctors and health workers were violating codes. Ma-
nufacturing companies were violating the code by advertising. 
Mothers were being attracted by those advertisements and due 
to lack of education, knowledge and consciousness, they were 
violating the code. Almost every mother who participated in 
the study was not familiar with BMS Code. Only one mother 
said that she read something about the law on newspaper. And 
another mother said that this is the first time she heard about 
BMS code. Most of the health workers do not have any clear 
conception about BMS code. From all the participants one 
heard about it from a senior doctor but not properly. Doctors 
know about code but they are breaking the laws for some unk-
nown reasons. 

Conclusions: Though there are some codes on BMS but 
most of the people do not know this. Most of them are violating 
BMS codes, even those who are directly associated with breast 
feeding practice. As a result the infants are direct victims but 
not those who are violating the codes. 

Key Words: BMS, BMS code, FGD, in depth interview.

PO932
MATERNAL HIV-STATUS, EXCLUSIVE BREASTFEE-
DING AND INFANT ILLNESS AND GROWTH IN THE 
FIRST MONTH OF LIFE IN SEMI-RURAL TANZANIA
S H. Pedersen1, A L. Wilkinson1, S. Kinung’hi2, D M. 
Mkwashapi2, A. Andreasen3, M. Urassa2, J. Todd4, J. 
Changalucha2, J M. McDermid1 
1Division of Nutritional Sciences, Cornell University, 
Ithaca, NY, USA 
2National Institute for Medical Research, Mwanza, 
Tanzania 
3Mwanza Intervention Trials Unit, London School of 
Hygiene and Tropical Medicine, Mwanza, Tanzania 
4Department of Population Health, London School 
of Hygiene and Tropical Medicine, London, UK

Background and objectives: Exclusive breastfeeding (EBF) 
decreases respiratory and intestinal infections during infancy, 
yet studies in urban Tanzania indicate the majority of women 
do not EBF for the recommended six months. The objective 
was to determine the prevalence of EBF up to month-one in a 
semi-rural area of northwestern Tanzania where women may 
have less access to commercial infant formulas, and to deter-
mine if EBF was related to symptoms of infection and growth 
in the infant. 

Methods: Thirty-three HIV+/HIV-exposed and 55 HIV-/
HIV-unexposed mother/infant dyads were followed from bir-
th. Infant feeding and health questionnaires were administe-
red, and maternal and infant anthropometrics were measured. 
Illness was defined as symptoms of diarrhea, cough, fever, vo-
miting, skin rash, or unscheduled hospital/clinic visits. 

Results: Only 33% of mothers were practicing EBF at month 
one, and HIV+ mothers were 2.4 times more likely to practice 
EBF during this period (p = 0.05). The most common foods gi-
ven were water, sweetened water, and gripe water. Among HIV-
exposed infants, EBF reduced the risk of infant illness by 81% 
(p = 0.032). Infants who were HIV-exposed had significantly 
poorer anthropometrics (weight, head circumference) even if 
they were EBF, however, infant length and mid-upper arm cir-
cumference (MUAC) were not significantly different. Maternal 
body mass index (BMI) and MUAC were significantly associa-
ted with infant anthropometrics (length, weight, MUAC, head 
circumference), irrespective of HIV status. 

Conclusions: EBF reduced the likelihood of illness in HIV-
exposed infants, but despite these benefits most mothers do not 
EBF. If an infant becomes ill, mothers need support and edu-
cation regarding the immunological and nutritional benefits of 
EBF even during illness. Irrespective of feeding method, HIV-
exposed infants have poorer growth outcomes and may need 
further monitoring/intervention to improve early growth. Easy 
measures like maternal BMI may help identify at-risk infants. 

Key words: exclusive breastfeeding, neonatal, growth, HIV.
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PO933
IMPACT OF IEC SUPPORT TO MOTHERS/CAREGI-
VERS ON NUTRITIONAL STATUS OF CHILDREN 
AGED 6-8 MONTHS, LIVING IN SLUM AREA OF 
DHAKA CITY
I. Jahan1, S K. Roy1, S S. Saliheen Sultana2, R. Sultana1, 
M. Afroz2, N. Das2, K. Jahan1, A. Ashraf2, M. Akther2, A. 
Rahman2, F. Fatema2, K. Ferdouse1, S. Israt1, S B. Salam1, 
T. Ahmed1 
1Bangladesh Breastfeeding Foundation, Mohakhali, 
Dhaka, Bangladesh 
2Dept. of Food and Nutrition, College of Home 
Economics, University of Dhaka, Azimpur, Dhaka, 
Bangladesh 

Background and objectives: Inappropriate infant and 
young child feeding practices are a major cause of the onset of 
malnutrition in young child. In terms of prevalence, number of 
children affected and severity of deficits, the level of undernu-
trition among children in south Asia in the world is relatively 
high. Here, one of the major reasons of faltering growth rate 
after 6 months onward is low quality CF practices. According 
to BDHS 2011the rate of appropriate complementary feeding 
practices is only 21%. A key component of strategies for impro-
ving child nutrition is improvement in knowledge and practi-
ces related to CF among families of children 6 to 24 months 
of age. Aim of this study was to see the impact of IEC support 
provided to caregivers on improving CF practices as well as 
child’s nutritional status. 

Methods: It was a longitudinal study of experimental design, 
conducted for 5 months in 2011. A baseline study was done to 
understand the current status. Basic information on appropria-
te complementary feeding practices through IEC material (e.g. 
flipchart, poster, leaflets) along with food demonstration and 
recipe trial was provided to caregivers in intervention group 
(n=146) while no such support were provided to caregivers 
of control group. Anthropometric data for both baseline and 
end line were collected using standard measurement tools and 
household data were collected from the caregivers in selected 
slum areas using pre-structured questionnaire. Growth rate of 
children were monitored for 2 months. 

Results: Weight gain was significantly higher in interven-
tion group (0.66 kg vs 0.22 kg, p < 0.003). WAZ had impro-
ved in intervention group compared to control group (-2.73 to 
-1.97 vs -2.39 to -2.34, p < 0.003). 

Conclusions: IEC support plays a positive role on nutritio-
nal status thus such actions for knowledge and skill develop-
ment should be taken under urban health programs. 

Key words: IEC, CF, nutritional status, recipe trial.

PO934
DIETARY PATTERN AND DIETARY RISK OF EL-
DERLY PARTICIPANTS OF UNIVERSITY EXTEN-
SION PROGRAMS IN SÃO PAULO, BRAZIL
V. Perucha1, R C. Aquino1, N. Gaspareto1, K. Palma1 
1University São Judas, Aging Studies Programme, 
São Paulo, Brazil 

Background and objectives: The elderly are part of a popu-
lation group that come expanding rapidly worldwide becoming 
potential victims of poor dietary habits of modern life. The 
aging can lead to difficulties in adaptation to the environment, 
increasing the vulnerability and prejudice the feeding process, 
elevating the incidence of malnutrition in the elderly. The aim 
of this study was to evaluate the dietary pattern and dietary risk 
of elderly participants of university extension programs in the 
city of São Paulo, Brazil. 

Methods: We studied elderly of both genders, older than 
60 years, suffering from one or more chronic diseases. For the 
assessment of dietary habits was administered a dietary scree-
ning instrument composed by 25 questions, developed and 
validated by Bailey (2009), based on a score that identifies nu-
tritional risk in the elderly, besides four 24-h recall. The score 
was assessed according to the nutritional status observed and 
conducted a nonparametric statistical analysis, establishing a 
significance level of 5%. 

Results: We evaluated 42 elderly (9.5% female and 90.5% 
male), 50% overwheight, and identified possible risk in 59.5% 
and risk in 35.7%. There was association between nutritional 
status and score, which means that, the higher was the body 
mass index (BMI) or wait circumference (WC), the lower was 
Bailey’s score, but the difference between the groups was not 
significant (p > 0.05). We identified a low consumption of 
whole grains and high consumption of sweets, and the diet of 
elderly at risk showed less variety of vegetables and lower con-
sumption of fish not fried, and higher consumption of cold cuts 
and sausages. 

Conclusions: We observed a high frequency of risk and 
possible nutritional risk in the population, independent of the 
nutritional status by BMI or WC, which can be explained by 
inadequate dietary pattern. 

Key words: elderly, dietary pattern, nutritional risk.
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PO935
USE OF HOME PARENTERAL NUTRITION IN A 
PREGNANT WOMAN WITH BOWEL OBSTRUC-
TION
A J. Omiste Romero1, M. Gonzalo Marín1, I. González 
Molero1, R. Vallejo Mora1, C. Maldonado Araque1, G M. 
Olveira Fuster1, A. Muñoz Aguilar1 
1UGC Endocrinología Y Nutrición, Hospital Carlos 
Haya, Málaga, Spain

Background and objectives: Despite having an experien-
ce of about 50 years of use of parenteral nutrition as a feeding 
way, its use in pregnancy has less experience, existing few cases 
in the literature. However, parenteral nutrition provides a safe 
and effective option to reverse maternal malnutrition and pro-
mote normal fetal growth when oral or enteral nutrition it is 
not possible. 

Methods: 34 years old woman of 31 weeks pregnant was 
admitted to our hospital for intestinal malrotation secondary 
to pregnancy. She was treated with a conservative treatment. 
However, she suffered progressive loss of weight and the fetus 
weight was one week less than the normal for his gestational 
age. Because she did not tolerate enteral nutrition we started 
parenteral nutrition, and after teaching the management she 
went home with parenteral nutrition. After starting with pa-
renteral nutrition the patient gained weight, one kilo per week, 
being the fetus according to gestational age. Cesarean section 
was planned for breech presentation at 37 week without com-
plications. There were not metabolic or infectious complica-
tions related to parenteral nutrition. 

Results: Parenteral nutrition is necessary to maintain or 
restore an anabolic state when oral nutrition pathways are not 
feasible. In the case of pregnancy, there is very little experience 
in using it. Between the main indications highlights refractory 
gravidarum hyperemesis and pathologies with malabsorption. 
The composition of parenteral nutrition is similar to that used 
in nonpregnant patients. There is no more complications ob-
served in pregnancy compared with non pregnant women ex-
cept more frequent catheter-related complications. 

Conclusions: Although some obstetricians believe the risks 
outweigh the benefits in the use of parenteral nutrition, if du-
ring the pregnancy it is not possible feeding by enteral nutri-
tion, parenteral nutrition has proven to be safe for the mother 
and children. 

Key Words: parenteral, nutrition, pregnancy, intestinal 
malrotation 

PO936
EFFECT OF RHEOLOGICAL PARAMETERS ON PU-
REES SENSORY ANALYSES CARRIED OUT BY IN-
FANTS (4-24 MONTHS)
A M. Inarejos Garcia1, J. Llanos López2, V. Mancebo 
Campos1, P. Cañizares2 
1Research & Development Department, Dulcinea 
Nutricion SL, Puertollano, Spain 
2Chemical Engineering Department, University of 
Castilla-La Mancha, Ciudad Real, Spain

Background and objectives: Baby food purees must be 
nutritionally balanced, easily digestible and energy-dense to 
adequately feed infants. Most of these commercial brand pu-
rees are sensory analyzed by adults, whose perceptions do not 
necessarily coincide with those showed by babies or infants. 
Concerning the sensory attributes, viscosity is one of the most 
important characteristics of purees, and depends on the type 
of puree, ingredients and proportions, thermal treatment, etc. 
The objective of this work was to evaluate the influence of the 
rheological parameters of baby food purees from the commer-
cial brand “Naturbaby” on the sensory analysis carried out by 
infants (4-24 months of age). 

Methods: Baby food purees were stored at room temperatu-
re during one year, analysing viscosity by means of a Brookfield 
OV-II viscosimeter and, in parallel, the corresponding sensory 
analysis by infants during the storage period. To this end, a sen-
sory analysis protocol was developed based on hedonic scales, 
sensory reactions to the puree, and the “Sensory Acceptance 
by Infants Ratio” (SAIR), which can be used to quantify the 
sensory preference. 

Results: Regarding viscosity, the consistency index (k) and 
flow behaviour index (n) were calculated for 11 different refe-
rences of “Naturbaby” purees. Moreover, the effect of autocla-
ving and storage time on these rheological parameters was also 
evaluated. All references exhibit a pseudoplastic behaviour and 
the value of the consistence index (k) slightly increased during 
storage time. Sensory analysis preference performed by adults 
showed different trends in comparison to SAIR in most of the 
references. 

Conclusions: Baby food purees must be sensory analyzed 
by infants to assess the sensory acceptance. Within rheological 
parameters, the viscosity of the puree can be related to the sen-
sory acceptance by the infants. 

Key words: sensory analysis, infants, viscosity, purees Ac-
knowledgments: Torres Quevedo Program cofunded by the 
European Social Fund.
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PO937
CHILD FEEDING ADEQUACY IS NOT INFLUENCED 
BY EXCLUSIVE BREASTFEEDING DURATION
Y. Goh1, R. Aryeetey1 
1Department of Population, Family and Reproducti-
ve Health, University of Ghana, Legon, Accra, Ghana

Background and objectives: Mothers of young children 
in Ghana believe that breastfeeding exclusively for six months 
impairs subsequent introduction of other foods. The current 
study was designed to determine whether feeding adequacy 
among 9-23 months old children is influenced by duration of 
exclusive breastfeeding. 

Methods: We surveyed 300 mother-infant pairs attending 
child-welfare-clinic at the University of Ghana Hospital, Accra. 
Data collected included socio-demographic characteristics, 
morbidity, breastfeeding history, and maternal practices and 
perception on child feeding and temperament. Current child 
feeding was assessed using 24-hour dietary recall. Multiple lo-
gistic regression was used to identify independent predictors of 
child feeding adequacy. 

Results: About 66% of children were exclusively breastfed 
for six months and only 56% were adequately fed in the in the 
24 hours preceding the survey. Child feeding adequacy was 
unrelated to duration of exclusive breastfeeding (OR=0.73; p 
= 0.30). After controlling for child sex, age, and maternal edu-
cation, the independent determinants of feeding adequacy in-
cluded recent child morbidity (OR=0.41; p = 0.03), number of 
caregivers who feed child (OR=1.33; p = 0.03), and maternal 
perception that child does not like food (OR=0.25; p < 0.01). 
Child temperament was unrelated to feeding adequacy. 

Conclusions: Child feeding adequacy is not affected by du-
ration of exclusive breastfeeding. The study provides evidence 
to address misperceptions about exclusively breastfeeding for 
six months. 

Key words: exclusive breastfeeding, child, dietary diversity, 
feeding adequacy.

PO939
IMPACT OF POMEGRANATE AND APRICOT ON TO-
TAL ANTIOXIDANT AND FREE RADICALS AMONG 
PREGNANT WOMEN
M. Ismail1, A. El- Adawi2, T. Abo Al Enyn3 
1College of Agriculture And Veterinary Medicine, 
Qassim University, Saudi Arabia 
2Department of Nutrition and Food Sciences, Fa-
culty of Home Economics, Minufiya Univ. Shibin El 
Kom, Egypt 
3Department of Nutrition and Food Sciences, Fa-
culty of Home Economics, Minufiya Univ. Shibin El 
Kom, Egypt

Background and objectives: Vegetable and fruits contains 
considerable amounts of phytochemicals that may reduce free 
radicals and enhance total antioxidant levels. This study aimed 
at find out the effect of apricot and pomegranate on total antio-
xidant and free radicals levels among pregnant women. 

Methods: A sample of 48 pregnant women aged 24.7±4.0 
years were chosen from rural areas of Minufiya Governorate, 
Egypt. They were in the fifth 5th month of pregnancy, and clas-
sified into four equal groups: control group (CG) did not re-
ceive any intervention, pomegranate group (PG) received 150 
g of fresh pomegranate daily; apricot group (AG) received 50 
g of semi dried apricot daily; and mixture group (MG) recei-
ved mixture of 75 g pomegranate and 25 g apricot daily. The 
intervention continued till delivery (>120 consecutive days). 
Mother body weight and height, hemoglobin, RBCs, PCV, total 
free radicals, and total antioxidants were determined at base-
line and after delivery. Also, newborn weight and length were 
measured. 

Results: the hemoglobin values at baseline of all women 
were below normal values and ranged from 10.0±0.2 for CG to 
10.3±0.5 for AG. However, after dietary intervention it increa-
sed significantly by 22.3%, 19.4%, 16.8% among AG, MG, and 
PG respectively. The total free radicals decreased significantly 
by 52.1%, 25.3%, and 21.5% among PG, AG, and MG, respec-
tively. Neverthess, total antioxidants increased significantly by 
166.7%, 50.0%, and 51.7% among PG, AG, and MG, respecti-
vely. As well as, newborn weight of interventions groups was 
significantly higher than CG. 

Conclusions: Egyptian pomegranate had a favorable effects 
since it reduce the free radicals and increased total antioxi-
dants. 

Key Words: pomegranate, apricot, antioxidant, free radi-
cals, pregnant.
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PO940
EARLY INFANT FEEDING PRACTICES IN THE 
PROMISE-EBF TRIAL: PROMOTION OF EXCLUSI-
VE BREASTFEEDING BY PEER COUNSELLORS IN 
THREE COUNTRIES IN AFRICA
I. Engebretsen1,2, J. Nankunda3, V. Nankabirwa4,5, A. 
Diallo6, L. Fadnes1, T. Doherty7, D. Jackson8, E. Ekström9, 
H. Sommerfelt1,4, N. Meda6, T. Tylleskär1, J. Tumwine3 
1Centre for International Health, Dept of Global 
Public Health and Primary Health Care, University of 
Bergen, Bergen, Norway 
2Department of Child and Adolescent Psychiatry, 
Haukeland University Hospital, Bergen, Norway 
3Department of Paediatrics and Child Health, Colle-
ge of Health Sciences

4Department of International Public Health, Norwe-
gian Institute of Public Health, Oslo 
5Mailman School of Public Health, Columbia Univer-
sity, New York, USA 
6Centre MURAZ, Ministry of Health, Bobo-Dioulasso, 
Burkina Faso  
7Health Systems Research Unit, Medical Research 
Council, Cape Town, South Africa 
8School of Public Health, University of the Western 
Cape, Cape Town, South Africa 
9Department Women’s and Children’s Health, Upp-
sala University, Sweden

Background and objectives: Immediate and exclusive ini-
tiation of breastfeeding after delivery have been associated with 
better neonatal survival and child health, and is recommen-
ded by WHO. We report early infant feeding practices in the 
PROMISE-EBF trial. 

Methods: The PROMISE-EBF trial was a cluster randomi-
sed behaviour change intervention trial on exclusive breast-
feeding (EBF) promotion by peer counsellors in Burkina Faso, 
Uganda and South Africa implemented in the period 2006-
2008 among 2579 mother-infant pairs. Counselling started in 
the last trimester and mothers were offered at least five post-
natal visits. Prelacteal feeds (defined as any non-breast milk 
liquid given within the first 3 days), discarding colostrum, and 
initiation of breastfeeding later than one hour after delivery are 
presented by trial arm in each country. Prevalence ratios (PR) 
with 95% confidence intervals (CI) are given. 

Results: The prevalence of giving prelacteal feeds in the in-
tervention and control arms were: 11% and 37%, PR 0.3(95% 
CI 0.2-0.6) in Burkina Faso, 13% and 44%, PR 0.3(95% CI 0.2-
0.5) in Uganda and 30% and 33%, PR 0.9 (95% CI 0.6-1.3) in 
South Africa. The prevalence of not giving colostrum were: 
8% and 12%, PR 0.7(95% CI 0.3-1.6) in Burkina Faso, 3% and 

10%, PR 0.3(95% CI 0.1-0.6) in Uganda and 17% and 16% PR 
1.1(95% CI 0.6-2.1) in South Africa. The majority in Burkina 
Faso (>96%) and roughly half in South Africa initiated breast-
feeding after one hour with no statistically significant diffe-
rences between the groups. In Uganda, the prevalence in the 
intervention and control groups were: 45% and 59%, PR 0.8 
(95% CI 0.7-0.9). 

Conclusions: The PROMISE-EBF trial showed behaviour 
change with less prelacteal feeding in Burkina Faso and Ugan-
da. More children received colostrum in Uganda, while no 
clear behaviour change was seen in South Africa. The high ra-
tes of late initiation of breastfeeding is worrisome. 

Key words: trial, exclusive breastfeeding, peer-counselling.

PO941
IS NUTRITION IN PREGNANCY ASSOCIATED WITH 
NEURODEVELOPMENTAL DISORDERS IN OFFS-
PRING? A SYSTEMATIC REVIEW
S. Walker1, N. Micali1 
1Behavioural And Brain Sciences Unit, UCL Institute 
of Child Health, London, UK

Background and Objectives: Schizophrenia, ADHD and 
autism spectrum disorders (ASD) have all been identified as 
neurodevelopmental disorders but their aetiology remains 
largely unknown. It is likely that they result from a complex 
interrelationship of genes and environment. A potential envi-
ronmental risk for the development of neuropsychiatric disor-
ders, with biological plausibility, is nutrient deficiency during 
foetal brain development. However, research into nutrition in 
pregnancy and neurodevelopmental disorders has been limited 
and the findings often inconsistent. This study aims to review 
the research to date which has examined the association bet-
ween pregnancy nutrition and offspring neurodevelopmental 
outcomes. 

Methods: A PubMed search was completed for studies 
which related to the following groups: pregnancy, nutrients, 
neurodevelopment, offspring and biological marker. Exclusion 
criteria were: non-English language, case or animal studies, 
no biochemical measure of the nutrient; child assessed before 
3 years of age, and outcome measure not based on a clinical 
diagnosis or a standardised assessment of neurodevelopmental 
disorders. A hand-search was also conducted. 

Results: Eighty-one papers were found in the initial search. 
Sixty-eight were excluded. A hand-search of the references 
yielded two papers. In total, fifteen studies were included in 
the review. The fifteen studies investigate the role of prenatal 
vitamin D (n=4), iron (n=3), folic acid (n=2), essential fatty 
acids (n=2), vitamin A (n=1), homocysteine (n=1), iodine 
(n=1), and choline, betaine, dimethylglyceine, methionine and 
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homocysteine (n=1). Neurodevelopmental outcome measures 
used include a diagnosis of schizophrenia, ADHD or ASD, or 
positive scores on the SDQ, CBCL or Yale Children’s Inventory. 

Conclusions: Thirteen (87%) of the studies report a positive 
association between the level of maternal prenatal nutrient(s) 
investigated and offspring neurodevelopment. This review su-
ggests that there may be an association between prenatal nu-
tritional status and neurodevelopmental disorders, particularly 
vitamin D, folate and iron, but further research is needed. 

Key words: pregnancy, nutrition, neurodevelopment. 

PO942
COMPARISON BETWEEN NUTRITIONAL STATUS, 
QUALITY OF LIFE, AMOUNT OF SLEEP AND FOOD 
INTAKE IN OLDER ADULTS OF SANTIAGO AND 
VIÑA DEL MAR, CHILE
S. Durán1, S. Reyes2, M. Rodríguez3 
1Universidad Autónoma de Chile, Department of 
Health, Santiago, Chile 
2Nutrition and Food Program, University of Chile 
3Universidad Santo Tomás, Department of Nutrition 
and Dietetics, Viña del Mar, Chile

Background and objectives: To the 2010, the elderly po-
pulation corresponds to over 2 million of people. The food, re-
tirement, socioeconomic status, health status are factors that 
affect the quality of life of older adults.The aim of this study is 
to compare the nutritional status by sex, quality of life, amount 
of sleep and food intake in older adults of Santiago and Viña 
del Mar, Chile. 

Methods: The older adults were assessed with the questio-
naries of quality of life of Pender, sleep survey, Epworth scale, 
food intake and anthropometry. 

Results: The sample included 975 nondisabled participants 
(61.1% female) and the mean age was 71.9 ± 6.8 years. Women 
had higher body mass index (BMI) and height (p < 0.001) than 
men. With regard to quality of life, women have a better qua-
lity of life (p < 0.001), nutrition (p < 0.001), self-fulfillment (p 
< 0.01), exercise (p < 0.001), interpersonal support (p < 0.01) 
but higher stress (p < 0.001). There were no differences in the 
amount of sleep during the week and weekend between both 
groups, women had lower sleepiness measured by the Epworth 
Sleepiness Scale (p < 0.05). Finally, the men had a dietary de-
ficiency of vitamin B2 and women were deficient in calcium, 
iron, zinc and vitamin B12. 

Conclusions: Women have a better quality of life but poo-
rer nutritional status and food intake. 

Key words: elderly, quality of life, food intake, sleep.

PO943
IDENTIFY THE RISK FACTORS OF OVERWEIGHT 
ADOLESCENTS IN DHAKA CITY
S. Israt1,2,3, S K. Roy1,3, K. Ferdouse1,2,3, K. Jahan1,3, N. Ja-
han2 
1Bangladesh Breastfeeding Foundation (BBF), Ban-
gladesh 
2Department of Food & Nutrition, College of Home 
Economics, Azimpur, Dhaka, Bangladesh 
3Nutrition Foundation of Bangladesh, Bangladesh

Background and objectives: Now-a–days over nutrition 
remains one of the major public health problems in the develo-
ping countries including Bangladesh. Adolescent overweight/
obesity both during adolescence and adult life which include 
increased incidence of coronary artery diseases and hyperten-
sion, diabetes, obstructive sleep apnoea, esophageal reflux and 
gastric emptying disturbances, osteoarthritis and flat feet, psy-
chological dysfunction, self esteem and social isolation, dysli-
pidaemia and overall increase in morbidity and mortality in 
later life. Therefore, it is important to identify the factors which 
are associated with being overweight. The aim of this study is to 
assess the risk factors of overweight among adolescents (10–19 
years) in Dhaka city. 

Methods: This case-control study was conducted at three 
Schools in Dhaka city of Bangladesh. Both adolescent boys and 
girls aged 10-19 years were selected for the study. Seventy-one 
overweight adolescent cases and 109 non-overweight controls 
were selected according to the classification of overweight by 
WHO. 

Results: Overweight girls aged 10-12 years have taken 15% 
more energy than RDA. Overweight boys aged 12-15 years 
have taken 5% more energy than RDA, while overweight girls 
with same age group have taken 15% more energy than RDA. 
15-19 years overweight girls have taken 21% more energy than 
energy. The study showed that overweight adolescents 6.41(p < 
0.001) times less likely to do the regular exercise compared to 
the normal adolescents. About 89% normal weight adolescents 
played outdoor games, while only 16.9% overweight adoles-
cents played outdoor games. 

Conclusions: The study showed that high energy intake was 
the risk factors, while regular exercise and outdoor games were 
the protective factors for the overweight among adolescents. 

Key Words: nutritional status, energy, food pattern, physi-
cal activities, RDA.
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PO944
IMPACT OF NUTRITION EDUCATION ON WEIGHT 
REDUCTION OF OVERWEIGHT AND OBESE ADO-
LESCENT GIRLS IN DHAKA CITY, BANGLADESH.
S. Israt1,2,3, S K. Roy1,3, K. Ferdouse1,2,3, K. Jahan1,3 
1Bangladesh Breastfeeding Foundation (BBF), Ban-
gladesh 
2Department of Food and Nutrition, College of 
Home Economics, Azimpur, Dhaka, Bangladesh 
3Nutrition Foundation of Bangladesh, Bangladesh

Background and objectives: Adolescents overweight/obe-
sity is associated with significant immediate and long-term 
health problem. It was hypothesized that appropriate nutrition 
education on overweight/obese adolescent girls can reduce 
energy intake; increase physical activities. The aim of this study 
is to reduce excess body weight of the overweight and obese 
adolescent girls by providing appropriate nutrition education. 

Methods: It was a prospective longitudinal study with ex-
perimental (intervention) design. This study was conducted in 
seven schools in Dhaka city. A total of 122 female overweight 
and obese adolescents were studied in intervention and com-
parison group. The intervention group received intensive nu-
trition and health counseling for two months and the compa-
rison group did not receive any intervention. Body mass index 
(BMI) is a simple index of weight-for-height which was used 
in classifying overweight and obesity. BMI for age was used to 
standardize the weight. 

Results: After nutrition education, in the intervention 
group the body weight significantly decreased about 2.21 kg (p 
< 0.001) and in the comparison group the body weight signifi-
cantly increased about 0.70 kg (p < 0.001). The body mass in-
dex (BMI) of the intervention group significantly decreased at 
the end of the study (p < 0.001). There was significant decrea-
sed in energy intake (p < 0.001) as well as decreased in food 
frequency in the intervention group after intervention period. 
In the intervention group physical exercise was significantly in-
creased at the end of the study (p < 0.001). Nutrition education 
group significantly reduced the mean duration of computer 
game, face book using (p < 0.001) and watching of TV time (p 
< 0.001) compared to comparison group. 

Conclusions: The nutrition intervention was highly effec-
tive on weight reduction of overweight/obese adolescent girls. 
This study finding showed that reduction in body weight, de-
crease BMI, low food consumption, change in food habits, in-
crease physical activities of overweight/obese adolescent girls 
certainly possible by intensive nutrition education. 

Key Words: nutritional status, BMI, food frequency, physi-
cal activities, RDA.

PO945
CLINICAL SIGNIFICANCE OF CHANGES IN OR-
GANS WEIGHT DUE TO THE RESISTANCE EXERCI-
SE UNDER FASTING
S. Yamada1, H. Fujita1, A. Ohashi1, A. Ozeki1, H. Matsu-
moto1, E. Kizaki1 
1Department of Food & Health Sciences, Faculty of 
Human Life Sciences, Jissen Women’s University, 
Tokyo, Japan

Background and objectives: In this study we have inves-
tigated the effect of exercise and nutrition on hypertrophy of 
skeletal muscle. 

Methods: The animal used in the experimental were retired 
female mice. Exercise was carried out by tenotomy method. 
Groups were divided into four groups with five animals in each 
group. After the seventh day, groups of mice that ate a diet were 
fed for 6 days were bled and were sacrificed under anesthesia, 
Each plantaris muscle, the soleus muscle, the liver, spleen, kid-
ney, and heart were removed; after that, each weight were mea-
sured by the electromagnetic scale. The no-food group began 
fasting the day after the start of resistance training. After five 
days, mice were sacrificed in a similar manner; the weight of 
the organs was measured in a similar manner.

Results: In this experiment, the following findings were re-
vealed. Muscle weight increased by resistance training without 
the influence of the presence or absence of the meal. Hyper-
trophy rate was lower in plantaris muscle compared with the 
soleus muscle. When the meal has been ingested, resistance 
exercise has been found to affect the heart weight. Regardless of 
diet, exercise resistance is the average value; statistical differen-
ce was not observed. When resistance exercise was performed, 
the weight of kidney in diet group showed lower values com-
pared to the no food group. Further, even if resistance exercise 
was not performed, the food group showed a statistically signi-
ficantly lower value compared to the no food group. The weight 
of the spleen, regardless of the presence or absence of the resis-
tance exercise, showed a low value without meals. The weight 
of liver was not observed the effect of the resistance exercise; 
we also would like to report on clinical significance of changes 
in organs weight due to the resistance exercise under fasting . 

Key words: fasting, muscle hypertrophy, tenotomy, heart. 



712 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

PO946
EFFECTS OF NUTRITION AND ENDURANCE EXER-
CISE ON THE DEVELOPMENT OF SKELETAL MUS-
CLE AND OTHER ORGAN WEIGHT
H. Matsumoto1, H. Fujita1, A. Ozeki1, S. Yamada1 
1Department of Food & Health Sciences, Faculty of 
Human Life Sciences, Jissen Women’s University, 
Tokyo, Japan 

Background and objectives: Increase of maximum oxygen 
uptake depends on the development of cardiorespiratory, an 
increase of the capillary, and development of the system by in-
creasing mitochondrial aerobic metabolism. As basic research, 
we have investigated the effect of exercise and nutrition on the 
form and function of each organ and skeletal muscle for the 
mouse. 

Methods: The animal used in the experiment is a retired 
male mice. Rotary motion device was used to endurance exer-
cise in mice. Mice were divided into four groups: exercise + 
meal (A group), no exercise + meal (B group), exercise + no 
meal (C group), no exercise + no meal (D group). Soleus was 
collected and weighted on the electronic balance. 

Results: As a result of the effects of meal and exercise on 
soleus muscle weight, the effect of the meal is strongly reflec-
ted. Difference is observed statistically compare the plantaris 
muscle weight of group A and group C, it is believed that the 
percentage difference is small, the effect of meal not greatly 
affected. In addition, the weight of the heart was found to be 
greatly affected by the diet; I’d consider future mechanism for 
maintaining the heart weight. Furthermore, as well as heart 
weight, dietary intake reflects greater kidney weight, the effect 
of the movement was not observed. It was found that the in-
fluence of the diet significantly reflects on the weight of the 
liver and pancreas. Brain weight was not statistically signifi-
cant differente between all groups. This means that, after the 
exercise by fasting, skeletal muscle and organ weight is greatly 
reduced, the effect of the diet was strongly reflected. We would 
like to examine the effects of diet and exercise on the function 
of each organ and skeletal muscle compared blood components 
in each group . 

Key words: muscle, exercise, fasting, organ tissue weight.

PO947
EFFECTS OF INTAKE OF ASPARTIC ACID MAGNE-
SIUM (D-MG) ON THE PHYSICAL FITNESS AND 
BODY COMPOSITION OF HUMAN
H. Fujita1, H Matumoto1, A. Ozeki1, A. Ohashi1, Y. Naka-
gawa1, S. Yamada1 
1Department of Food&Health Sciences, Faculty of 
Human Life Sciences, Jissen Women’s University, 
Tokyo, Japan

Background and objectives: Skeletal muscle atrophy is in-
duced by the imbalance of minerals such as magnesium and 
calcium in skeletal muscle cells. Muscle atrophy was inhibited 
by intaking aspartic acid magnesium under inactive model of 
mouse. In this study, we have examined the effects of the intake 
of D-Mg on the physical fitness and body composition in fema-
le university students. 

Methods: 18 women 21-22 years of age were enrolled in 
Jissen Women’s University. Subjects were divided into three 
groups, each group was six and the D-Mg intake group, pla-
cebo intake group, and control group. Intake period is 91 days. 
And intake was (150 mg total) 3 tablets a day. Physical fitness 
and body composition were measured before and after inges-
tion of D-Mg. Furthermore, we investigated the (Ver.3.0) FFQg 
food intake frequency questionnaire (Ver.3.0). T-test was used 
to compare mean values between before and after ingestion. 
Critical ratio was less than 5%.

Results: A result of the investigation, magnesium intake 
was 302 mg in D-Mg intake group, 204 mg in placebo group 
and 171 mg in control group. There was a significant difference 
in the intake D-Mg group and the control group. In addition, 
positive correlation was found in Mg intake and the amount of 
change skeletal muscle before and after the study. Before and 
after the intake, the results of compared of the body composi-
tion in each group. Statistically significant increases were ob-
served in skeletal muscle weight and amount of extracellular 
fluid. Weak positive correlation was observed between the grip 
and the rate of change of skeletal muscle mass in placebo group 
and in D-Mg group. 

Conclusions: From these experimental results, D-Mg was 
found to increase the amount of skeletal muscle, it was not 
clear about the relationship between the muscle strength. 

Key words: aspartic acid magnesium, skeletal muscle mass, 
university students, body composition.
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PO948
SUPPLEMENTATION B VITAMINS IMPROVES COG-
NITIVE FUNCTION IN THE MIDDLE-AGED AND EL-
DERLY WITH HYPERHOMOCYSTEINEMIA
Y. Jiang1, D. Cheng1,2, H. Kong1,2, W, Pang1, H. Yang1, S. 
Sun1, C. Huang2 
1Institute of Health & Environmental Medicine, 
Tianjin, China 
2Sichuan University, China

Background and objectives: Recent observations showed 
that supplementation of B vitamins effectively lowers homo-
cysteine levels in elderly persons with hyperhomocysteinemia 
But whether cognitive impairment can be improved simulta-
neously is still seldom studied. The aim of this study is to deter-
mine if folic acid, vitamin B6, vitamin B12 containing supple-
ment improves cognitive function and lowers homocysteine in 
hyperhomocysteinemic middle aged and elderly patients.

Methods: A total of 662 volunteers from five communities 
and two homes for the elderly in Tianjin city, China, were re-
cruited. 104 Eligible participants with hyperhomocysteinemia 
were screened and assigned to two groups according to mat-
ched age and basic BCAT scores. 57 persons were included in 
the intervention group (800 μg /day of folate, with 10 mg of 
vitamin B6 and 25 μg of vitamin B12), and 47 patients in the 
placebo group. The treatment period was 14 weeks. The cog-
nitive function as evaluated by Basic Cognitive Aptitude Tests 
(BCAT). The serum total homocysteine concentrations were 
measured before and after intervention. 

Results: After B vitamins supplementation, cognitive 
function improved in general and four cognition items scores 
(digit copy, Chinese character rotation, recall answer of mental 
arithmetic and recognition of meaningless figures as compared 
with those in control group (p < 0.05). Serum total homocys-
teine concentration was significantly decreased that in control 
group (p < 0.05). While serum concentrations of folate was 
significantly increased in the intervention group than those 
in control group (p < 0.05). No significant changes of above 
parameters were observed in control group before and after in-
tervention. 

Conclusions: The supplementation of folate, vitamin B6 
and vitamin B12 in middle aged and elderly patients with hy-
perhomocysteinemia improves their cognitive function partly 
and reduces serum total homocysteine levels. 

Key words: B vitamins, hyperhomocysteinemia, cognition, 
the middle-aged and elderly, homocysteine.

PO949
ANEMIA STATUS OF INFANTS 4-6 MONTHS OLD 
IN A RESOURCE-CONSTRAINED SETTING
J. Njenga1, A. Mwangi1, W. Kogi-Makau1 
1Department of Food Science, Nutrition & Techno-
logy, University of Nairobi, Kenya

Background and objectives: It is often assumed that 
healthy full-term infants have adequate iron stores and hemog-
lobin that provides recyclable iron. Many infants <6 months 
in less-developed countries are iron-deficient. Yet, WHO/
UNICEF recommends exclusive breastfeeding for the first 6 
months while use of fortified complementary foods/vitamins-
mineral supplements is only recommended after 6 months in 
breastfed children (PAHO/WHO, 2004). Iron supplementation 
in iron-deficient Honduran infants (4-6 months) showed an in-
crease in hemoglobin (Domellof et al (2001). There is need to 
re-think the current supplementation programs targeting in-
fants >6 months.The aim of this study is to determine anemia 
status among infants aged 4-6 months prior to a supplementa-
tion study. 

Methods: Setting: Kenyan South Coast (INSTAPA Project). 
Hemoglobin (Hb) was measured in 219 infants (4.5-6 months 
old) using venipuncture blood samples (HemoCue Hb 301 Sys-
tem). Infants’ anemia status was defined as Hb concentration 
<110 g/l (race-adjusted). Anemia status was further categori-
sed as severe (Hb <70g/l), moderate (>70 - <90g/l), and mild 
(90 - <110g/l), respectively. 

Results: Mean age was 5.64 months (SD 0.211). 79% of 
infants (n=173) were anemic. Overall, 82% (n=143) and 16% 
(n=29) had mild and moderate anemia, respectively. WHO/
UNICEF recommendation on exclusive breastfeeding assumes 
that iron stores are adequate for the first 6 months. These fin-
dings concur with Domellof et al (2001) that showed Hondu-
ran infants <6 months were iron-deficient. 

Conclusions: With 1:4 infants being anemic, the data stron-
gly suggests a re-look at the iron status of children <6 months, 
so as to adjust existing guidelines on exclusive breastfeeding 
for the first six months. The high level of anemia begs the ques-
tion whether caregivers are receiving correct contextual advice. 
1 Dept. Food Science, Nutrition & Technology, University of 
Nairobi, Kenya 1E-mail contact: jnyathegi@yahoo.com.
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PO950
DIETARY INTAKE AND NUTRITION KNOWLEDGE 
OF TURKISH NATIONAL FEMALE BOXING TEAM
E D. Ciracioglu1, G. Ersoy2, H. Yardimci1 
1Nutrition and Dietetics, Ankara University, Ankara, 
Turkey 
2Nutrition and Dietetics, Hacettepe University, 
Ankara, Turkey

 Background and objectives: A well planned diet is cru-
cial for elite athletes and especially for female boxers who are 
known to try unhealthy methods of losing weight before the 
matches to compete in a lower weight category. This study aims 
to determine nutrition knowledge and dietary intake of natio-
nal female boxing team. 

Methods: The study conducted with 14 national female 
boxers in Turkey. Data collection was made by a 2 part ques-
tionnaire, that involves questions about nutrition knowledge in 
first part, and a 24 hour food consumption recall form in the 
second part. The top score participants can score in the first 
part was 125. Data were analyzed by SPSS program. 

Results: The mean age of athletes was 26.4 ± 3.8 years, mean 
weight was 62.3 ± 11.1 kg, and mean BMI was 21.9 ± 2.7 kg/
m2. The mean score of nutrition knowledge was 112 ± 9.4. The 
mean amount of daily water consumption was 1635.7 ± 589 
ml and most common drink besides water (64.3%) was tea 
(21.4%). 71.4% of the athletes did not use any dietary supple-
ments, 14.3% of the athletes used creatine and glutamine and 
14.3% of them used multivitamin daily. 50.0% of the athletes 
stated they consumed a hypocaloric diet and 35.7% stated they 
dehydrated themselves to weigh less before the matches. While 
athletes’ daily diet compared to RDA values; energy, protein, 
vitamins A, D, E, K, B1, B2, B6, B12, calcium, phosphorus, iron 
and folate were lower than recommended. Niacin, vitamin C 
and dietary fiber met the recommendation. 

Conclusions: Turkish national female boxers had an ade-
quate nutrition knowledge but inadequte dietary intake. Die-
tary habits of the athletes should be observed closely and have 
them have a more adequate diet of energy, protein and essential 
vitamins and minerals. 

Key Words: sports nutrition, boxing, female athlete, Turkey.

PO951
MICRONUTRIENT DEFICIENCY AMONG MONGO-
LIAN CHILDREN
B. Jamiyan1, G. Bat1, T S. Uush1, B. Norov1, W. Bradley A2 
1National Center of Public Health, Ulaanbaatar, 
Mongolia 
2Department of Global Health, Rollings School of 
Public Health, Emory University, Atlanta, Georgia, 
USA

Background and objectives: The Fourth National Nutri-
tion Survey aimed at evaluating impact of previous nutrition 
interventions and identifying next steps to improve maternal 
and child nutrition. One of the objectives of the survey was to 
assess the current micronutrient status of under five children. 

Methods: In total, 400 households were randomly selected 
from each of 4 regions and capital city. Interviews, anthropo-
metric measurements, clinical examinations and laboratory 
testing methods were used. 

Results: Overall, 28.5% (95% CI 24.2-33.2) of children 2-59 
months of age had anemia; 0.4% (95% CI 0.1-1.3) had severe 
anemia, 11.3% (95% CI 8.2-15.4) had moderate anemia, and 
16.7% (95% CI 13.3-20.9) had mild anemia. Overall, 20.9% of 
anemic children and 21.6 of non-anemia children had iron de-
ficiency. The prevalence of iron deficiency anemia in children 
under two years was 6.3%, which was 1.6 times more than the 
prevalence in 24-59 month old children (4.2%) (RR=1.6 [1.6-
6.2], ¥ö2=5.8, ©£=0.01). The prevalence of rickets was 55.0% 
(95% CI 49.5-60.5) in the surveyed children under five years 
old. Serum level of 25-hydroxy-vitamin D (25[OH]D) was 
measured in 524 children aged 6-59 months; 21.8% (95% CI 
16.4-28.4) had vitamin D deficiency, and 20.6% (95% CI 16.8-
25.0) had low vitamin D reserve. 32.4% (95% CI 26.6-38.7) had 
any vitamin A deficiency defined by serum RBP level, with vi-
tamin A deficiency had a moderate level of deficiency. Vitamin 
A deficiencies in children 6-23 months of age was 18.3 (95% 
CI 13.2-24.7) and in children aged 24-59 months 41.6 (95% CI 
32.4-51.5). 

Conclusions: Anemia is moderately prevalent among 
young children in Mongolia, especially it affects children un-
der two years, persisting in high prevalence among these age 
group. The prevalence of vitamin D and vitamin A deficiencies 
children under five is high. Source of funding: The survey was 
funded by WHO, UNICEF and WV-Mongolia. 

Key words: micronutrient deficiency, under five children, 
anemia, rickets, vitamin A deficiency.
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PO952
INTRODUCTION OF SOLID FOODS TO INFANTS IN 
THE MALDIVES
R. Abdul Raheem1, C W. Binns1 
1Curtin University, Australia

Background and objectives: For optimal health and deve-
lopment the WHO recommends exclusive breastfeeding until 
six months of age followed by the introduction of appropriate 
complementary foods while breastfeeding continues. The ob-
jective was to document the age and types of solid foods that 
are given to infants in the Maldives 

Methods: A cohort of 458 mothers was recruited at the an-
tenatal clinical at the two main maternity facilities on the main 
island of Male’. Written consent was obtained from mothers 
before the first interview. Mothers were interviewed ‘face to 
face’ at 36 weeks of gestation and again at 1, 3 and 6 months 
after birth. The questionnaires included demographic informa-
tion about parents and infant feeding including, breastfeeding 
initiation and duration, introduction of different foods, and 
the Edinburgh Postnatal Depression Scale (EPDS). The ques-
tionnaires were translated into Dhivehi and pretested before 
use. Ethics approval was obtained from the National Research 
Committee of the Maldives and Curtin University Human Re-
search Ethics Committee. 

Results: The mean age at which solid foods were introduced 
to infants was 5.49 ± 0.74 months (95% CI). The most common 
types of first solid foods given to infants were fruits (41.6%) 
and cereals (30.0%). 7.0% of mothers have given yoghurt as 
the first food to their infants. The ‘any breastfeeding’ rates at 
1, 3 and 6 months were 98.9 %, 95.4 %, and 90.7%. Full breast-
feeding rates at 1, 3, and six months were 67.6%, 52.9%, and 
29.7%. Exclusive breastfeeding rates at 1, 3 and 6 months were 
26.9%, 17.3%, and 7.5%. 

Conclusions: Many mothers in the Maldives introduced 
solid foods to their infants before six months. There is a need 
for more education for parents on appropriate nutritious com-
plementary foods. . 

Key words: solid food, breastfeeding, fruits, cereals, 
yoghurt.

PO953
APPROPRIATE FREQUENCY OF ANTENATAL VI-
SITS AND SUPPORT FROM HUSBAND IS ASSO-
CIATED WITH BETTER COMPLIANCE WITH MA-
TERNAL IRON SUPPLEMENTATION IN INDONESIA
L. Wiradnyani1, H. Khusun1, A. Shankar2 

1Southeast Asian Minister of Education Organi-
zation-Regional Center For Food And Nutrition, 
University of Indonesia, Indonesia 
2Harvard School of Public Health, Boston, Massa-
chusetts, USA

 Background and objectives: The overall impact of large-
scale maternal iron supplementation program has been limited 
and its effectiveness is questioned. Poor compliance of preg-
nant women with iron tablets consumption is one of major fac-
tors limiting the impact. This study aimed to identify factors 
associated with compliance of iron tablets during pregnancy 
in Indonesia. 

Methods: The study used pooled data from the 2002/2003 
and 2007 Indonesian Demographic and Health Surveys invol-
ving 16938 mothers who reported receiving or buying iron ta-
blets during the most recent pregnancy in the last 5 years. The 
main outcome was compliance with taking the prescribed dose 
of minimally 90 iron tablets during pregnancy. Multivariate 
logistic regression was used to examine relationship between 
explanatory factors and compliance. Regression analysis was 
adjusted by the current age of the child from the recalled preg-
nancy to control for recall bias. 

Results: In total, only one-third mothers consumed mini-
mally 90 iron tablets as recommended. The odds of complian-
ce was higher for mothers who: (a) were amongst the richest 
socioeconomic status (adjusted OR (aOR):1.81; 95% CI:1.57-
2.08), (b) perceived no problem with access to health servi-
ces (aOR:1.30; 95% CI:1.20-1.41), (c) received support from 
husband, i.e husband accompanied the ANC visits and had 
discussions with anyone on delivery-related issues (aOR:1.49; 
95% CI:1.32-1.69), (d) had appropriate frequency of ANC vi-
sits (aOR:1.75; 95% CI:1.62-1.89). Mothers with their second 
pregnancy or more had less compliance than those with their 
first pregnancy (aOR:0.85; 95% CI:0.79-0.93). Except for the 
richest fifth quintile, household wealth quintile was not asso-
ciated with compliance. Maternal education was also associa-
ted with compliance but this effect was completely explained 
by husband’s support and appropriate frequency of ANC visits. 

Conclusions: Appropriate frequency of ANC visits and 
support from husband increased the likelihood of pregnant 
women to comply with the iron tablets supplementation pro-
gram. 

Key words: compliance, maternal iron supplementation, 
Indonesia. 
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PO954
MILK AND DAIRY PRODUCTS: IMPLEMENTATION 
OF THE PROJECT APPROACH WITH SIX YEAR OLD 
CHILDREN
N. Aktas1, D E. Angin2, N. Sanlier3 
1Department of Nutrition Education, University of 
Selcuk, Konya, Turkey 
2Department of Child Development,University of 
Selcuk, Konya, Turkey 
3Department of Nutrition and Dietetics, University 
of Gazi, Ankara, Turkey

Background and objectives: It is necessary to teach kinder-
garteners how milk and dairy products (MaDP) provide strong 
bones and healthy bodies. The kindergarten where children are 
spending time is an effective setting for learning nutrition and 
increasing preference for foods (1). The aim of this study is to 
strengthen awareness, knowledge and consumption of MaDP 
among six year old children with project approach. 

Methods: This study is a project based intervention which 
presents a project based model implementation about MaDP. 
The study group was formed with (n=15) six years old children 
in kindergarten in Konya. With the aim of assessing project 
study, a hedonic scale prepared by researchers to determine 
MaDP consumptions with faces to represent “I like’’ , “just OK,” 
and “I do not like”, was applied to the children both at the be-
ginning and end of the study. Moreover, children were asked to 
draw pictures related to their own knowledge and awareness. 
According to Helm and Katz (2001), getting started, develo-
ping and concluding of the project phases were practiced by 
classroom teacher. 

Results: It was not only observed that the choices of chil-
dren to consumption MaDP enjoying increased, there were 
also positive differences between the pictures children drew at 
the beginning and end of the projects. The teacher reported 
that children who participated the project gained effective ex-
perience through cooperating within the group. 

Conclusions: This project was successful in encouraging 
children to provide a wealth of knowledge and developed posi-
tive tendency toward MaDP.

Key words: project approach, milk, dairy, kindergarten. 1. 
Plum, M. J. (1997) Nutrition Knowledge Assessment of Pres-
chool Children. Virginia Polytechnic Institute and State Uni-
versity. Master of Science. Blacksburg, Virginia 2. Helm, J. H. & 
Katz, L. G. (2001). Young Investigators. The Project Approach 
in the Early Years. NewYork: Teacher College Press.

PO955
VISCERAL ADIPOSITY AND ITS RELATIONSHIP 
WITH ANTHROPOMETRIC AND BIOCHEMICAL 
PARAMETERS IN POST-PUBERTAL OBESE ADO-
LESCENTS
G. Possa1, L C. dos Santos2, H M. Lederman3, M A Z. 
Passos1, M. Fisberg1, M T. de Mello4, A R. Dâmaso5, I P. 
Cintra1 
1Pediatric Department, Federal University of São 
Paulo, São Paulo, Brazil 
2Departamento de Enfermagem Materno-Infantil 
e Saúde Pública, Universidade Federal de Minas 
Gerais, Brasil 
3Departamento de Diagnóstico por Imagem, Uni-
versidade Federal de São Paulo, Brasil 
4Departamento de Psicobiologia, Universidade 
Federal de São Paulo, Brasil 
5Departamento de Ciências da Saúde, Universidade 
Federal de São Paulo, São Paulo

Background and objectives: Visceral adipose-tissue ac-
cumulation is linked to insulin resistance, type 2 diabetes, 
hypertension and dyslipidemia in adults, besides being a de-
terminant factor to increase nonalcoholic fatty liver disease 
(NAFLD) prevalence in obese adolescents. The aim of this stu-
dy was to evaluate the relationship of visceral adiposity with 
anthropometric and biochemical parameters in post-pubertal 
obese adolescents. 

Methods: Cross-sectional study with 73 post-pubertal 
obese adolescents: 24 boys and 49 girls. Body composition 
was measured by plethysmography using the BOD POD body 
composition system. Visceral and subcutaneous adiposity was 
analyzed by ultrasound. The biochemical evaluation comprised 
triglycerides, serum total cholesterol, LDL-cholesterol, HDL-
cholesterol, plasma glucose and insulin. Insulin resistance was 
calculated by means of the homeostasis model assessment of 
insulin resistance (HOMA-IR). Participants were distributed 
into two groups according to visceral fat cut-off points (<3.78 
cm and > 3.78 cm). A value > 3.78 cm for visceral fat indicates 
risk factor to develop NAFLD for Brazilian obese adolescents. 
After, correlation between variables of interest was assessed by 
using Pearson’s according to gender. 

Results: The prevalence of abnormal biochemical levels was 
high among adolescents. Hyperinsulinemia and insulin resis-
tance were observed in 55 and 61% of adolescents, respectively. 
40% of the adolescents presented risk factor to develop NA-
FLD. Adolescents with a value > 3.78 cm for visceral fat pre-
sented mean body mass index (BMI), abdominal circumferen-
ce, triacylglycerol, insulin and HOMA-IR significantly higher 
than adolescents with <3.78 cm. For boys, the best correlation 
coefficient of visceral fat was found with the BMI (r =0.76, p 
< 0.001), while for girls it was the insulin levels (r =0.49, p < 
0.005). 
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Conclusions: Visceral adiposity was significantly associa-
ted with BMI, abdominal circumference, triacylglycerol, insu-
lin and HOMA-IR, demonstrating the clinical importance of 
visceral adipose tissue accumulation during adolescence. 

Key words: visceral adipose tissue, obesity, adolescents.

PO956
INFLUENCE OF D-MG AND D-ZN INTAKE ON THE 
ATROGIN-1 GEAN EXPRESSION IN INACTIVITY 
MODEL OF MOUSE
A. Ozeki1, K Yamamoto1, K. Nagasawa1, Y. Matumoto1, 
H. Matumoto1, H. Fujita1, E. Kizaki1, A. Oohashi1, Y. Shi-
geru1 
1Jissen Women’s University, Tokyo, Japan

Background and objectives: Muscle atrophy results pri-
marily from accelerated protein degradation and is associated 
with increased expression of two muscle specific ubiquitin li-
gases (atrogin1 and MuRF1). Recently, we demonstrated an as-
partic acid-Mg(D-Mg) and an aspartic acid-Zn (D-Zn) intake 
inhibited muscle atrophy by tail suspension in mice. Then, we 
examined the atrogin1 in muscle inhibited muscle atrophy by 
D-Mg and D-Zn intake. 

Methods: Mice were purchased from SLC Japan. They were 
individually housed in stainless steel cages in a temperature, 
humidity and light controlled room (24ºC, 60%, 12 light /dark 
cycle). All mice were fed the MF for 7days. The mice were 
divided into six groups consisting of given a control (water) 
group, suspension (water+suspension) group, the D-Mg drink 
(72 mg/l in water)group, the D-Mg+suspension group , the 
D-Zn drink (1.1 mg/l in water) and the D-Zn+suspension 
group. After the experiment, all mice were sacrificed by un-
der anesthesia. Its skeletal muscle was collected and weighted 
on the Electronic balance and stored at 80ºC until analysis. We 
used miRNA easy Mini Kit, cDNA Archive kit, and real-time 
PCR of ABI 7000 Sequence Detector System to analyze changes 
in mRNA from skeletal muscle. Specific assays on demand for 
atrogin1 were from Applied Biosystems. While the soleus mus-
cle weight decreased significantly in W group which was indu-
ced muscle atrophy as compared with W group which was not 
induced muscle atrophy, the soleus muscle weight in the D-Mg 
and D-Zn intake group which was induced muscle atrophy did 
not decrease. The D-Mg and D-Zn intake inhibited the atrophy 
of skeletal muscles by tail suspension like the former report. 
Atrogin-1 gene expression in soleus muscle was significantly 
reduced in the D-Mg and D-Zn intake group which was indu-
ced muscle atrophy as compared with W group which was in-
duced muscle atrophy. These results suggested D-Mg and D-Zn 
intake inhibit protein degradation process in soleus muscle. 

Key words: muscle atrophy, atrogin-1.

PO957
NUTRITIONAL STATUS OF CHILDREN AND ADO-
LESCENTS IN GUANGXI, 1989-2009
Z. Fang1, Z. Tang1, H. Yang1, Q. Wang1, L. Zhao1, X. Liu1, 
Z. Li1, Y. Chen1 
1Guangxi Zhuang Autonomous Region Center For 
Disease Control And Prevention, Nanning, CHina

Background and objectives: To understand the secular 
trends of growth and development among children and ado-
lescents in Guangxi. 

Methods: A multistage random cluster sampling method 
was used to draw the sample for the China Health and Nu-
trition Survey in Guangxi. A subsample of 2319 children and 
adolescents aged 2-18 years old was used in this study. Anthro-
pometric data were measured with standard protocols. WHO/
NCHS (2000) reference of Z scores was used to evaluate the 
children’s nutrition status. Multivariate logistic regression mo-
dels were used to examine the association between risk factors 
and malnutrition. 

Results: Stunting decreased from 35.6% in 1989 to 7.5% in 
2009 and underweight from 30.0% to 15.5% among children 
and adolescents during the same time period. Overweight 
and obesity doubled from 1.3% in 1989 to 2.7% in 2009 but 
still at very low level. Multivariate logistic regression showed 
that energy-protein deficiency was still the major risk factor of 
stunting and underweight, while excessive fat intake contribu-
ted to the increase in overweight and obesity. 

Conclusions: Children and adolescents face the dual cha-
llenge of malnutrition and overnutrition in Guangxi. Malnutri-
tion is still the major health concern among children but rapid 
increase in overweight and obesity should not be overlooked. 

Key words: children and adolescents, stunting, un-
derweight, overweight and obesity.

PO958
FEEDING PRACTICES AND ANTHROPOMETRIC 
STATUS IN CHILDREN (6 – 24 MONTHS) IN THE 
TOLON-KUMBUNGU DISTRICT OF NORTHERN 
GHANA
P. Aryee1, T. Apenteng1, F. Naamwindem1 
1Community Nutrition Department, University For 
Development Studies, Tamale, Ghana

Background and objectives: Sub-optimal breastfeeding 
practice during the first half year of life is an important risk 
factor for childhood morbidity and mortality that are com-
pounded by inappropriate complementary feeding. This study 
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was aimed at assessing the relationship between child feeding 
practices and anthropometric status in the Northern Region 
of Ghana. 

Methods: This cross sectional study targeted mothers with 
children 6 to 24 months old in the Tolon-Kumbungu district 
of Northern Ghana. Child feeding practices were assessed and 
anthropometric measurements of weights and heights/lengths 
of children taken with standardized equipment. WHO growth 
references were used to derive indicators for stunting (H/A), 
wasting (W/H) and underweight (W/A), respectively. 

Results: All 240 children in the study were still being 
breastfed. However, 64.2% were put to breast within an hour 
after birth and only 48.3% were exclusive breastfed in the first 
six months of life. 91.7% were breastfed on demand but 25% 
≥5 times a day. Only 79.2% were receiving complementary 
foods (CF). Of these, 28.4% and 37.9% were started before and 
after 6 months respectively. Additionally, 40.8% received CF 
≥2 a day. Prevalence for underweight was 40.0%, stunting was 
28.4%, whilst wasting was 16.8%. Children breastfed ≥5 times 
a day were more likely to be underweight, stunted or wasted. 
Those exclusively breastfed were less likely to be wasted. Chil-
dren, who were not taking CF were significantly more than 4 
times, 3 times and 8 times at risk of being underweight (p = 
0.006), stunted (p = 0.041) or wasted (p = 0.016), respectively. 
Children who were timely given CF were less likely to be un-
derweight or stunted. 

Conclusions: Suboptimal breastfeeding practices in infants 
may be compounded by inappropriate complementary feeding 
in contributing to the poor nutritional status of children in 
Northern Ghana. 

Key words: breastfeeding, complementary feeding, nutri-
tional status, children.

PO960
CHARACTERISTICS OF BREAKFAST CONSUMP-
TION AMONG PRIMARY SCHOOL CHILDREN AT 
UNIVERSITY BASIC SCHOOL, LEGON, GHANA
G. Osei Owusu1, E. Colecraft1 
1Department of Nutrition And Food Science, Uni-
versity of Ghana, Ghana

 Background and objectives: Consumption of breakfast 
contributes to the total daily energy and nutrient intake of 
school age children and it is associated with improved acade-
mic performance. However, there is limited information on the 
breakfast habits of Ghanaian school children. The study objec-
tive was to assess the characteristics of breakfast consumption 
among primary school children at the University Basic School.

Methods: A questionnaire-based cross-sectional study de-
sign was used to study primary school pupils aged 8-11 years 
(n=180) at the University Basic School, Legon. Information 

was collected on the sociodemographic characteristics of the 
children. Additionally, the children were asked to recall all 
foods consumed for breakfast in the past three school days. 
The Chi Square statistic was used to assess sociodemographic 
differences between children who ate breakfast daily and those 
who ate breakfast less regularly. 

Results: About 67.3% of the primary school children con-
sumed breakfast daily. Factors associated with regular breakfast 
consumption among the children included being male (p = 
0.039), and having a mother with salaried employment (p = 
0.013). About 48.9% of the school children consumed cocoa 
beverages which were accompanied with milk, bread or egg. 
Foods eaten for breakfast contributed approximately one-four-
th of the children’s RDA for energy and more than one-third of 
their RDA for protein. 

Conclusions: About one-third of the children did not con-
sume breakfast. Among children who regularly consumed 
breakfast, it contributed significantly to their energy and nu-
trient intakes. Efforts to encourage regular consumption of 
breakfast may contribute to improved quality of diet among 
school-aged children in Ghana. 

Key words: breakfast, school children, sociodemographic 
characteristics.

PO961
BIOCHEMICAL INDICES OF INFANTS FED LEGU-
ME-CEREAL COMPLEMENTARY FOOD FORTIFIED 
WITH MANGO POWDER, FISH-BONE POWDER 
AND PALM OIL
N O. Onuoha1, H N. Ene-Obong2 
1University of Nigeria, Nsukka, Nigeria 
2Department of Biochemiistry, University of Cala-
bar, Calabar, Nigeria

Background and objectives: There is a need to improve 
the micronutrient content of cereal:legume gruels recommen-
ded for use as complementary foods for infants in developing 
countries. This study investigated the biochemical indices of 
children aged 6-24 months fed a cereal-legume gruels fortified 
with fish bone powder (FBP), mango powder (MP) and palm 
oil (PO).

Methods: Four legume:cereal blends (70:30) made up of 
fermented maize and sorghum, roasted soybean, and dehulled 
cowpea were developed each providing 10% protein; maize-
soybean, maize-cowpea, sorghum-soybean and sorghum-cow-
pea. These were fortified with PO, FBP, and MP and subjected 
to nutritional, microbiological and organoleptic evaluation. 
Fortified maize-soybean blend (with the best nutritive attribu-
tes), Nutrend (positive control) and unfortified maize-soybean 
blend (negative control) were fed to 24 children divided into 
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three groups of eight for 4 weeks. Food intakes were recorded 
and effects of the diets on biochemical parameters of the chil-
dren were determined. Results obtained were compared with 
appropriate standards, using descriptive statistics. 

Results: The protein, zinc and vitamin A contents (per 100 
g edible portion) of the blends were well above the recommen-
ded values for complementary food, while calcium and iron 
were lower. The test diet elicited significant increases (p < 0.05) 
in the blood levels of zinc, β-carotene, vitamin A and hemog-
lobin at the end of feeding. For Nutrend the increase was signi-
ficant (p < 0.05) only for vitamin A. There were no differences 
in the values obtained for the unfortified diet. Blood calcium 
levels decreased for all the diets (p > 0.05). 

Conclusions: Fish bone was not effective in improving the 
calcium intake of the infants. Mango powder and palm oil im-
proved zinc and vitamin A intakes. The inclusion of mango 
powder may have improved the availability of the iron present 
in the test diet. 

Key words: mango/palm oil/ fish bone-fortified, comple-
mentary foods, legume:cereal blend, biochemical indices, in-
fants.

PO962
ANTHROPOLOGY AND NUTRITION: EVALUATION 
OF THE NUTRITIONAL STATUS IN SEGOVIA´S 
CHILD POPULATION (3 TO 6 YEARS OLD)
E. García Hernández1, C. J. García García2, E. González-
Jiménez3, M T. Villar Espejo4, T. García Hernández5, B. 
Ansell5

1Laboratory of Anthropology, University of Grana-
da, Granada, Spain 
2Department of Legal Medicine, Toxicology and 
Physical Anthropology, Faculty of Medicine, Univer-
sity of Granada, Granada, Spain 
3Department of Nursing, Faculty of Nursing, Univer-
sity of Granada, Melilla, Spain 
4El Greco Health Centre, Primary Care, Madrid, 
Spain 
5Zaragoza, Spain

Background and objectives: In the last two decades, the 
prevalence of obesity among children has highly increased all 
over the world, even in developing countries. Biological, gene-
tic, social and cultural influences affect in the origin and deve-
lopment of malnutrition (over and undernutrition). Therefore, 
the subject must be analyzed from a holistic perspective. Since 
food habits develop in early stages of life, research on early chil-
dhood makes possible the early detection of nutritional pro-
blems and also makes prevention easy. The aim of the present 

study is to assess the nutritional status in 3 to 6 year-old school-
children from Segovia (Spain) using standard anthropometric 
methods, as well as to find out their food and physical activity 
habits by the analysis of demographic, social, economic and be-
havioral variables. 

Methods: This has been an observational, descriptive, 
analytical, transversal and retrospective study. The sample was 
made up of 144 children from a wide range of ethnic back-
grounds with schooling in three different Public Schools in the 
town of Segovia during 2011-2012 academic year. 

Results: Global prevalence of overnutrition was 17.4% 
(13.9% overweight and 3.5% obesity) and the prevalence of un-
derweight was 8.3%. A higher prevalence of malnutrition was 
registered in female groups and there were no statistically sig-
nificant differences (p < 0.05) between ethnic background and 
nutritional status, except for the 4 year-old group. Data reveal 
statistically significant differences (p = 0.000) between real nu-
tritional status calculated by the Body Mass Index (BMI) and 
the nutritional status perceived by the parents. 

Conclusions: In general terms, diet consumed by the sam-
ple studied was rich in proteins and fat, and low in carbohydra-
tes, fruits and vegetables. 

Key words: nutritional status, malnutrition, obesity, early 
childhood, standard anthropometric methods.

PO963
AGREEMENT AMONG DIFFERENT BMI CUT-OFFS 
PROPOSED FOR THE DIAGNOSIS OF OVERWEIGHT 
IN ELDERLY 
M L. Rossi1,2, S. Dupraz1, M. Rolón1, L. Piaggio1, V. Ara-
gües y Oroz1 
1Nutrition Program, Ministry of Health, Buenos Aires 
City, Argentina

Background and objectives: There are different Body Mass 
Index (BMI) cutoffs for elderly in terms of changes in body 
composition. In elderly population attending public primary 
health care of the City of Buenos Aires, describe: - Nutritional 
Status by BMI. - Measure agreement among BMI cut-offs pro-
posed by bibliography. 

Methods: Descriptive. Transversal. Structured survey. Con-
venience sample over 60 yrs, both sexes, attendants to public 
primary care October 1-5, 2012. Variable: BMI (WHO 1998, 
and cut-offs proposed by Bray1988, NSI1993 and NHANESIII 
2000). Data collection: Excel 2007. Statistical Analysis by SPSS 
15.0. Inter-rater agreement by Kappa coefficient, p value < 0.05. 

Results: n = 1144. Mean age= 69.95 ± 7.69 yrs. Male(M)= 
30.2% / Female(F)= 69.8%. F= 70, 18 ± 7, 62 yrs, BMI= 29.68 
± 5.87 kg/m2. M= 69.40 ± 7.83 yrs. BMI= 28.63 ± 4.86 kg/m2. 
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Overweight (OW): F = 77% (WHO OW + obesity (OB); 41.4 
% (NHANESIII), 50.3% (Bray1988), 63.5% (NSI1993). M = 
78.5% (WHO OW + OB); 47.2% (NHANESIII), 43.2% (Bray), 
60.6% (NSI). Slight- fair inter-rater agreement among WHO 
with the rest of cut-offs proposed (p < 0.000). The highest 
coefficient was with NSI (kappa 0.382, p < 0.000). Substantial 
inter-agreement between Bray, NSI and NHANES III (kappa 
0.742, 0.703, respectively) and moderate between 0.576 (p < 
0.000 in all cases). Dichotomise diagnosis (OW YES/NO): mo-
derate agreement (WHO to Bray k = 0.426, to NSI k = 0.655, to 
NHANESIII k = 0.362, p < 0.000 in all cases). Among the latter 
three, agreement remained substantial. 

Conclusions: It is fundamental considering the high preva-
lence of overweight by all the bibliographic references consul-
ted in elderly population seeking public health care. It would 
be important to define adequate cutoffs to assess the nutritional 
status in this group of age. 

Key words: elderly, BMI, overweight.

PO964
ANTHROPOMETRIC ASSESSMENT, RISK FAC-
TORS AND PRESENCE OF CHRONIC DISEASES IN 
ELDERLY PEOPLE ATTENDING PUBLIC PRIMARY 
CARE .
M L. Rossi1, S. Dupraz1, M. Rolón1, L. Piaggio1, V. Ara-
gües y Oroz1 
1Nutrition Program, Ministry of Health, Buenos Aires 
City, Argentina

 Background and objectives: Our city is characterized by 
an aging population similar to developed countries. Little in-
formation about nutritional status in this age group is available. 
The trend shows a high prevalence of chronic diseases risk fac-
tors such as overweight and a low level of physical activity. Ob-
jectives: In elderly population attending public primary health 
care of the City of Buenos Aires, describe: the nutritional status 
by anthropometric measurements, the presence of chronic di-
seases and physical activity. 

Methods: Descriptive. Transversal. Structured survey. Con-
venience sample over 60 yrs, October 1-5, 2012. Variables: 
BMI, waist circumference (WC), chronic disease (CD): (hy-
pertension (HTN), dyslipidemia (DL),diabetes (DBT)) by refe-
rence of the respondent; and physical activity (PA). Frequency 
counts and measures of central tendency. Confidence interval 
(CI) of 95%. Data collection: Excel 2007. Analysis: SPSS 15.0. 

Results: n = 1144. Mean age= 69.95 ± 7.69 yrs. Male (M)= 
30.2%, Female (F)= 69.8%. F= 70.18 ± 7, 62 yrs, BMI= 29.68 
± 5.87 kg/m2. M= 69. 40 ± 7.83 yrs. BMI= 28.63 ± 4.86 kg/
m2. Overweight (OW): F = 77% (OW + obesity (OB)) M= 
78.5% (OW + OB). WC: (M) 100.93 ± 14.97 cm. (CI = 99.33- 

102.53cm), 44.1% greatly increased cardiometabolic risk 
(WC>102). (F) 94.90 ± 14.54 cm (CI = 93.88 - 95.93 cm) 64.6% 
greatly increased cardiometabolic risk (WC >88). CD: HTA 
(M) = 70.4%, (F) = 66.8%. DL (M) = 42.6% (F) = 45.2%. DBT 
(M) = 33.6%, (F) = 25.3%. PA: M = 61.7%, F = 59.8%. Walking 
was the most frequent. 

Conclusions: Consistent data with global trends. This 
should be considered to focus professional attention of atten-
dants to primary level of public health care. 

Key words: elderly, BMI, cardiometabolic risk, chronic di-
seases.

PO965
UNSKILLED WORKING MOTHERS ARE AT GREA-
TER RISK FOR POOR CHILD PROTEIN INTAKE AND 
DIETARY DIVERSITY: AN INDONESIAN DHS 2002-
2007 ANALYSIS
A. Kekalih1,2, J. Februhartanty2, M. Mansyur1, A J. 
Shankar3 
1Community Medicine Department Medical Faculty, 
Universitas Indonesia, Jakarta Indonesia  
2South East Asia Minstry of Education Organization 
Regional Center for Food and Nutrition (SEAMEO 
RECFON), Universitas Indonesia, Jakarta, Indonesia  
3Harvard School of Public Health, Harvard Universi-
ty, Boston, USA

Background and objectives: Urbanization and economic 
growth in low-middle income countries has led to an increa-
se in working mothers. In Indonesia, 40% of these working 
mothers are typically involved in unskilled labor (eg. agricul-
tural and informal workers). They may represent the group of 
care-takers most vulnerable to engage in poor feeding practi-
ces, due to their socioeconomic status and associated working 
conditions, such as less time for infant food preparation and 
limited capacity for childcare. In order to appropriately target 
intervention programs for child feeding, it is important to as-
sess the role of income, education and associated factors on the 
ability of different types of working mothers to practice appro-
priate infant feeding. 

Methods: This study used pooled data from the Indonesia 
Demographic Health Survey 2002 and 2007 involving 26803 
children under two-years of age (U2). Dietary diversity was 
compared among non-working and working mothers based 
on classification of the mothers’ occupation: unskilled, skilled 
labor and professional. Using non-working mothers as the re-
ference group, and adjusting for socioeconomic, mother, part-
ner, child, and dwelling characteristics, the adjusted odds ratio 
(aOR) was calculated for the association between occupation 
and dietary diversity practice. 
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Results: Unskilled labor mother were less likely to meet cri-
teria for minimal dietary diversity (aOR 0.81 CI95% 0.72-0.94), 
especially in protein-rich animal-derived or dairy foods (aOR 
0.79 CI95% 0.63-0.90), meat (aOR 0.86 CI95% 0.78-1.02) and 
plant protein such as legumes (aOR 0.75 CI95% 0.59-0.82). In 
contrast, staple foods, vegetables and fruits, were similarly pro-
vided by non-working and different types of working mothers. 

Conclusions: Dietary diversity and feeding of protein-rich 
foods for U2 children were consistently poor in unskilled wor-
king mothers, and could lead to compromised child growth. 
Targeted policies and interventions are urgently needed, espe-
cially given the increasing number of this unskilled group of 
working mothers. 

Key words: working mother, dietary diversity, Indonesia.

PO967
BREAST FEEDING, EXCEPT COMPLIMENTARY 
FEEDING IS NOT ASSOCIATED WITH STUNTING 
AT CHILDREN AGED 12-23 MONTHS OLD IN IN-
DONESIA
N K. Aryastami1, E. Achadi2, N. Kusumawardani3, A. Ba-
suni4, A. Shankar5 
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Research and Development, Ministry of Health 
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5Department of Nutrition, Harvard School of Public 
Health, Boston, USA

 Background and objectives: Stunting among children un-
der five year of age is highly prevalent (35.6% in 2010) in In-
donesia. The nutritional status of the mother during pregnan-
cy, the nature of food taken and the frequency and severity of 
illness during the first two years of life are the most important 
factors in stunting. The purpose of this analysis is to unders-
tand how the history of child feeding could explain stunting as 
an outcome. 

Methods: This study is utilizing data from the National Ba-
sic Health Survey ‘Riskesdas’ 2010. This sample was restricted 
to children aged 12-23 months representative of the provinces 
throughout Indonesia where the information on the children’s 

feeding habits are available. 
Results: Results showed,that the prevalence of stunting 

among children aged of 12-23 months was very high, reaching 
40.4%. Breast feeding initiation within one hour was participa-
ted by 48.1% of mothers. Exclusive breast feeding was only de-
livered to 19.7% babies. More than half of the babies were given 
pre-lacteal food or drinks, while early complimentary feeding 
(<6 months) was given to 68.5% babies. Logistic regression 
results showed children born with a low birth weight was 1.8 
times more likely to be stunted; boys were 1.3 times more likely 
to be stunted. Time of complimentary feeding of less than six 
months seemed to have significantly protective effect. Finally, 
illness at age of 0-28 days has significant correlation to stunting. 

Conclusions: These results send an alarming messages that 
feeding practices in infants are still discouraging and is com-
pounded by indication that growth retardation has been star-
ted since fetal stage. Stunting is significantly correlated to the 
independent variables of low birth weight, gender, illnesses at 
age 0-28 days and age at given complimentary feeding in chil-
dren age of 12-23 months. 

Key words: stunting, breast feeding, birth weight, neonatal 
illness.

PO968
WAYS TO INTERVENE AND SUPPORT ENGAGE-
MENT OF OLDER ADULTS WEIGHT LOSS STUDY 
(WISE OWLS) ¨C MIXED METHODS PROJECT DE-
VELOPING AN INTERVENTION
K. Kiezebrink1, J. Coyle1, P. Hoddinott2, M. Witham3, A. 
Clarke4, A. Avenell1 
1Health Services Research Unit, University of Aber-
deen, Aberdeen, UK 
2School of Nursing, University of Stirling, Stirling, UK 
3Section of Ageing & Health, Ninewells Hospital & 
Medical School, Dundee, UK 
4School of Health, Northumbria University, Benton, 
UK

Background and objectives: Obesity in older people in the 
UK is rapidly becoming a major health concern. According to 
the Health Survey for England 2008, 33.1% of people aged 65 to 
74 years who are not in residential care have a BMI > 30 kg/m2, 
of these 2.6% have a BMI >40k g/m2. In comparison in this age 
group only 0.7% are underweight (BMI<18.5 kg/m2). 

Methods: This study conducted a rapid review of both the 
qualitative and quantitative literature on deliberate weight 
reduction in obese older adults, followed by in-depth one to 
one interviews. The purpose of the interviews was to ascertain 
older adults´ perceptions and experiences of weight manage-
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ment over their life course. We also explore participants´ views 
around obesity and older age and whether they view weight 
change as necessary or possible at this stage of life. Following 
the first interviews and the review of the literature, the research 
team developed vignettes describing potential interventions 
which seemed most likely to be acceptable, feasible and effec-
tive. The participants´ views of these interventions were explo-
red in a follow up interview. 

Results: The emerging themes are: cultural hospitality, so-
cial roles, previous weight management experiences, personal 
motivators and barriers, social engagement, autonomy, and 
ability. In particular this group differs from the published li-
terature in younger adults due to the accumulation of functio-
nal impairments and comorbid diseases. In addition their 
knowledge, life goals, attitudes to diet and physical activity di-
ffer from younger people. 

Conclusions: The results suggest that successful weight 
loss is desirable, achievable and maintainable by those over 65, 
however that in order for this to happen it is essential that the 
participant feels a sense of ownership and control over the plan. 

Key words: Obesity, weight loss, elderly, qualitative.

PO969
“AGRI-FRYING” THE CRITICAL PATHWAYS TO MA-
TERNAL ANEMIA IN TANZANIA: BRINGING AGRI-
CULTURE INTO THE CONCEPTUAL FRAMEWORK
L. Clemmons1, T. Schaetzel1, T. Edwin2, M. Antal1, M. 
Griffiths1 
1The Manoff Group, Washington, USA 
2Centre for Counseling, Nutrition and Health Care, 
Tanzania

Background and objectives: Maternal anemia remains a 
significant public health problem in Tanzania with 15% of ma-
ternal deaths attributable to anemia. Prevalence is forty percent 
among women 15-49 years and 53% among pregnant women 
(TDHS 2010). Only 35% of women consume iron-rich foods, 
4% take the minimum 90+ IFA tablets, and 27% take 2 doses 
of SP for preventing malaria. Maternal anemia also diminis-
hes women’s physical ability to engage in agricultural labor, 
reducing agricultural productivity, agricultural revenue and 
food security. The critical pathways to maternal anemia have 
long offered a conceptual framework for prioritizing evidence-
based health sector interventions to address this public health 
problem. Our objective was to expand this framework to en-
gage the agriculture sector in addressing maternal anemia as a 
public health problem and as an agro-economy problem. 

Results: The resulting framework, which considered cu-
rrent Feed The Future program interventions in the country, 
helps the agriculture and health sectors to identify their res-

pective roles in the control of maternal anemia and areas for 
strategic collaboration. The agriculture sector pathways lead 
to interventions supporting increased iron intake, for example 
through promotion of low-input technologies for growing, rai-
sing and processing and preserving iron-rich foods including 
animal source foods. In addition, agriculture extension can 
promote practices that reduce anemia by reducing exposure 
to schistosomiasis, malaria and intestinal worms. The Ag-Nu-
Health Critical Pathways framework can be adjusted by coun-
try to address specific situations around malaria incidence, 
antenatal care programs and agriculture program activities. 
The framework was adapted for simple, user-friendly formats, 
including a wall poster or desktop reminder tool, for program-
mers and policy makers in the health and agriculture sectors to 
think and act using a multisectoral approach. 

Key words: Anemia, multisectoral approach, agriculture, 
nutrition, health.

PO970
HIGH-IMPACT HOUSEHOLD ACTIONS TO PRE-
VENT CHILD MALNUTRITION THROUGH AGRI-
CULTURE PROGRAMS
L. Clemmons1, M. Antal1, T. Edwin2 
1The Manoff Group, Washington, USA 
2Centre for Counseling, Nutrition and Health Care, 
Tanzania

Background and objectives: Recent emphasis on nutrition-
sensitive development has drawn attention to agriculture as a 
channel for nutrition improvement. Clear guidance for how 
to operationalize “agriculture-nutrition linkages”, especially to 
improve maternal and child nutrition, is lacking. Our objective 
was to develop a more user-friendly framework to focus agri-
culture interventions to improve maternal and child nutrition 
through household level actions that increase access to diverse 
and quality foods. 

Methods: A situation review was conducted to analyze 
ideal behaviors, current behaviors, and barriers and motivators 
to behavior change. The process involved reviewing agricultu-
re, nutrition and socio-cultural research and best practices in 
agriculture, health and nutrition programs in three countries 
implementing Feed the Future programming (Bangladesh, 
Guatemala and Tanzania). 

Results: Through this process, five categories of household 
agriculture-nutrition actions were identified to increase access 
to diverse and quality foods for mothers and children: 1. DIS-
CUSS AND DECIDE TOGETHER: Communication strategies 
to promote dialogue and joint decision making between cou-
ples; 2. EARN AND BUY: Interventions to increase women’s 
access to and control of household income, and influence 
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women’s and men’s buying practices towards the purchase of 
nutritious foods for their families; 3. RAISE AND GROW: Ap-
propriate technologies and approaches to help families grow di-
verse nutritious crops and raise animal-source protein foods; 4. 
PREPARE-PROCESS AND STORE: Appropriate technologies 
and approaches for nutritious and safe preparation, processing 
and storage of food and; 5. REST AND EAT: Communication 
strategies and labor-saving technologies to enable women more 
time to rest, breastfeed, and to improve intra-household food 
distribution. The framework pivots around pro-nutrition social 
change in gender norms and family dynamics. 

Conclusions: Critical action identified under each category 
can be assessed and tailored for the local socio-cultural context 
and will enable practitioners to integrate nutrition into the full 
spectrum of ongoing agricultural activities of farming families 
and households. 

Key words: nutrition-sensitive development, agriculture, 
behavior change.

PO971
UNDERWEIGHT IS A RISK FACTOR FOR IRON DE-
PLETION AND IRON-DEFICIENT ERYTHROPOIESIS 
AMONG INDONESIAN YOUNG WOMEN
S S. Sri Sumarmi1, H. Hadi2, W. Lestariana2, D S. Nurdia-
ti2 
1Department of Nutrition, Faculty of Public Health, 
Airlangga University, Surabaya, Indonesia 
2Faculty of Medicine, Gajah Mada University, Yog-
yakarta, Indonesia

Background and objectives: Underweight and iron defi-
ciency among women are very prevalent in many developing 
countries, including Indonesia, but it is unclear whether un-
derweight is associated with some parameters of iron deficien-
cy. This research was conducted to investigate the association 
between weight status, as measured by body mass index (BMI), 
and iron deficiency, among the young women. Method: A cross 
sectional study was conducted at 9 subdistricts, 80 apparently 
healthy young women (age 15-26 years) were randomly selec-
ted from premarital list. Body weight and stature were mea-
sured, BMI was calculated and compare to with age-specific 
BMI reference values for adolescent subjects (age 15-20 years). 
Underweight was defined as a BMI less than 5th percentile. Ve-
nous blood sample were collected and analyzed for Hb, serum 
ferritin and soluble transferrin receptor (sTfR). Iron depleted 
is stated if serum ferritin concentration less than 12 μg/l, iron 
deficiency erythropoiesis (IDE) when concentration of sTfR 
more than 4.4 mg/l. Result: Of the 80 subjects, 23.8% were 
underweight. Anemia among underweight subjects is 47.4% 

compare to who were normal and overweight subjects (29.5%). 
Iron depleted (16.7%) and IDE (37.5%) among underweight 
are higher than who were not underweight (5.3%) and (13.2%), 
respectively. Subject who were underweight was approximately 
three times to be iron depleted (OR: 3.167; 95% CI: 0.7-14.335), 
and to be IDE (OR: 2.839; 95% CI: 1.113- 7.241) as were those 
were not underweight. 

Conclusions: Iron deficiency is more prevalent among 
underweight young women and risk for iron deficiency ap-
proximately three times compare to who were those not un-
derweight. 

Key words: anemia, iron deficiency, iron depleted, iron de-
ficient erythropoiesis.
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EXERCISE-BASED INTERVENTION TO PREVENT 
EXCESSIVE GESTATIONAL WEIGHT GAIN: A RAN-
DOMIZED CONTROLLED TRIAL
R. Barakar1, M. Pelaez1, C. Lopez1, Y. Cordero1, M. Pera-
les1, A. Lucia2, J. Ruiz3 
1Facultad de Ciencias de la Actividad Física y del 
Deporte-INEF. Universidad Politécnica de Madrid, 
Spain 
2Universidad Europea de Madrid, Spain 
3PROFITH “PROmoting FITness and Health through 
physical activity” research group, Department of 
Physical Education and Sports, School of Sport 
Sciences, University of Granada, Spain

Background and objectives: We aimed to examine the 
effect of moderate-intensity exercise-based intervention per-
formed from the 9th week of pregnancy on maternal weight 
gain. Methods. A total of 962 healthy gravidae were randomly 
assigned to either a standard care or exercise intervention 
group. The intervention included moderate-intensity aero-
bic and resistance exercises performed 3 times per week (50-
55 minutes per session). Women were categorized according 
to their pre-pregnancy body mass index (BMI) into normal-
weight (n=687) and overweight/obese (n=275) groups. Exces-
sive gestational weight gain was calculated on the basis of the 
2009 IOM recommendations. Gestational body weight gain 
was calculated on the basis of the pregravid weight and weight 
at the last clinic visit before delivery. 

Results: Women in the intervention group gained less 
weight (adjusted mean difference 1.039 kg, 95%CI: 0.534-1.545, 
P = 0.00001) and were less likely to gain weight above the IOM 
recommendations (OR: 0.625, 95%CI: 0.461-0.847, P = 0.002) 
than women who received standard care. Main treatment 
effects by BMI category revealed that normal-weight women in 
the intervention group gained less weight (adjusted mean diffe-
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rence 1.393 kg, 95%CI: 0.813-1.972, P = 0.00003) and were less 
likely to gain weight above the IOM recommendations (OR: 
0.508, 95%CI: 0.334-0.774, P = 0.002) than normal-weight wo-
men who received standard care. No significant effect was ob-
served in overweight/obese women, yet normal-weight women 
were less likely to gain weight above the IOM than overweight/
obese women (OR: 0.247, 95%CI: 0.145-0.422, P < 0.000001). 

Conclusions: Exercise of moderate-intensity performed 
over the second-third trimesters of pregnancy can be used to 
prevent excessive gestational weight gain in normal-weight wo-
men. 

PO974
THE STATUS OF THIAMINE, RIBOFLAVIN AND 
NIACIN IN CHILDREN AGED 0~3 YEARS OLD IN 
URBAN AND RURAL AREAS CHINA
X. Han1, L. Liu2, Y Hu3, Y. Zheng3, M. Yi1, Y. Li3, D. Jiang4, 
H. Liang3, H. Zhang5, A. Ma3 
1Medical College of Qingdao University, China 
2Tongji Medical College of Huazhong University of 
Science and Technology, China 
3The Institute of Human Nutrition, Medical College 
of Qingdao University, China 
4Service Centre for Women and Children of Shen 
county, Shandong province, China 
5Qingdao product quality supervision and Inspec-
tion Institute, China

Background and objectives: Vitamins, such as thiamine 
(B1), riboflavin (B2) and niacin, are important to children 
growth and development. The study aimed to investigate the 
current status of B1, B2 and niacin in urban and rural infants 
in Shandong province. 

Methods: 106 urban and 290 rural Children, aged 0~3 
years old, were randomly recruited from a city and a rural area 
in Shandong province. Urinary sample (40 ml) was collected 
from each one, which was adjusted to pH 4~5 with concen-
trated hydrochloric acid immediately. The concentration of 
thiamine, riboflavin and niacin in the urine was detected by 
fluorescence methods. 

Results: The percentages of B1, B2 and niacin insufficien-
cies in urban infants were 1.9%, 8.0% and 9.1%, respectively, 
lower than those of 4.5%, 56.7% and 27.1% in rural infants. 
The median concentrations of vitamin B1 in urban and rural 
infants were 495.0 μg/g creatinine (Cr) and 420.6 μg/g Cr res-
pectively, and levels of thiamine in urban children aged 12~ 
month and 24~ month in urban site were higher than those 
in rural area (p < 0.05). The level of vitamin B2 was 303.1 μg/g 
Cr in urban infants, higher than 70.9 μg/g Cr in rural infants 
in each age group (p < 0.05). The mean levels of nicotinic acid 

in urban and rural infants were 6.31 μg/g Cr and 4.22 μg/g Cr, 
and the nicotinic levels in children aged 6~month, 12~month, 
18~month and 24~month groups in urban infants were higher 
than those in rural infants (p < 0.05). 

Conclusions: There was a higher percentage of riboflavin 
and niacin insufficiency in rural infants. Thus, this finding 
should be pay attention and supplementation of these vitamins 
should be considered in infants, especially in rural infants. 
Granted by Ministry of Science and Technology, PR.China 
(2008BAI58B07) and DSM Fund (201208). 

Key words: infants; riboflavin, thiamine; niacin; rural area.
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OBESITY AND VITAMIN D INSUFFICIENCY 
COEXIST AMONG CHILDREN LIVING IN A MUL-
TIETHNIC SUN-RICH COUNTRY
B K. Poh1, A T. Ruzita1, S. Nik Shanita1, J E. Wong1, S B. 
Budin1, M D. Siti Haslinda2, A K. Norimah1 
1Universiti Kebangsaan Malaysia 
2Department of Statistics, Malaysia

Background and objectives: Malaysia, a fast developing 
country close to the equator, has been known to bear the dual 
burden of malnutrition. However, nationwide data on comple-
te nutritional status of Malaysian children are scarce, especially 
in relation to blood biochemical analyses of vitamin status. 

Methods: The Nutrition Survey of Malaysian Children was 
carried out with the aim of assessing the nutritional status in 
a sample of nationally-representative population children 
aged 6 months to 12 years. This survey is part of SEANUTS, 
a multi-centric study carried out among 16000 aged 0.5 to 12 
years in four countries in South East Asia. In Malaysia, a total 
of 3542 children were recruited using stratified random sam-
pling method, representing close to 6 million children. Mea-
surements included body weight, height, and serum 25(OH)
D concentration. 

Results: Prevalence of overweight and obesity was 21.6%; 
which was four times higher than thinness (5.4%) and 2.5 ti-
mes higher than stunting (8.4%). Nearly half the children had 
vitamin D insufficiency (47.5%). The presence of high preva-
lence of vitamin D insufficiency is linked to inadequate intake 
of vitamin D and lack of sun exposure. 

Conclusions: These findings reveal that obesity and vita-
min D insufficiency does indeed coexist among the multieth-
nic children of Malaysia. This implies that strategies need to 
tackle both sides of malnutrition and emphasise approaches for 
preventing overweight and obesity as well as vitamin D insuffi-
ciency. 

Key words: childhood malnutrition, obesity, vitamin D in-
sufficiency.
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DIETARY CALCIUM AND PHOSPHATE INTAKE IN 
THE AETIOLOGY OF RICKETS IN BANGLADESH
S. Ahmed1,2, G R. Goldberg1, S K. Roy2, R. Raqib2, S. Ha-
que3, A. Prentice1 
1MRC Human Nutrition Research (MRC HNR): Elsie 
Widdowson Laboratory, Cambridge, UK 
2International Centre for Diarrhoeal Disease Re-
search, Bangladesh (ICDDR,B): Mohakhali, Dhaka, 
Bangladesh 
3Social Assistance and Rehabilitation for the Phy-
sically Vulnerable (SARPV): Chakaria, Cox¡¯s Bazar, 
Bangladesh

Background and objectives: To determine if low dietary 
calcium and phosphate intakes are involved in the aetiology of 
rickets in Chakaria, rural Bangladesh, where rickets is a major 
and relatively recent problem. 

Methods: Newly diagnosed cases of active rickets (AR), 
with Thacher Score >1.5 with no other known disease, cases 
with bone deformities but not active rickets (BDNAR), and 
community controls individually matched as closely as possi-
ble for age, sex and village were studied. 24-hour weighed die-
tary records of all foods eaten were collected in the childrens´ 
homes, and coded using an HNR in-house programme and 
composition tables. Data were analyzed by paired t-tests. 

Results: 24 AR (12M, 12F), 38 BDNAR (28M, 10F) and 
controls were studied. Median (range) age was 2.7 (1.3-5.9), 
3.2 (1.2-5.7), 3.0 (1.0-10.0), and 3.2 (1.7-10.6) years in AR, 
AR-controls, BDNAR and BDNAR-controls respectively. 
All children were stunted and wasted. Mean±SD weight-for-
age (WAZ) and height-for-age Z-scores (HAZ) (WHO 2010 
Growth Standards) for AR and AR-controls were 2.9±1.1 vs 
-2.1±1.1(p = 0.006), and -4.2±1.5 vs -1.9±1.2 (p < 0.0001). 
BDNAR were shorter than BDNAR-controls (HAZ: -2.7±1.8 
vs -1.7±1.4, p = 0.003). Mean±SD calcium intakes (mg/day) 
were substantially lower than UK, WHO/FAO and Indian re-
commendations in all groups, particularly in AR. Intakes were 
156±80 vs 323±249 in AR vs AR-controls (p = 0.005), 239±166 
vs 254±221 in BDNAR vs BDNAR-controls (p = 0.73), and AR 
vs BDNAR (p = 0.03). Phosphorus intakes (mg/day) in AR 
were lower than AR-controls (321±112 vs 424±155, p = 0.009). 
Ca:P ratio (mmol/mmol) was lower in AR than AR-controls 
(0.58 vs 0.77, p = 0.07). 

Conclusions: Calcium and phosphorus intakes were low in 
all of the study children. The extremely low calcium intakes in 
AR children, 50% of those of controls, suggest a possible role in 
the aetiology of their rickets. 

Acknowledgements: UK Medical Research Council 
U105960371 Key words Bangladesh, calcium intake, rickets.
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lut, Blanquerna Universitat Ramon Llull, Barcelona, 
Spain. 

 Background and objectives: Futsal (FS), also known as in-
door soccer, is an intermittent high-intensity strenuous team 
sport played worldwide. Despite its popularity and professional 
competitive status there are only few scientific studies descri-
bing the physiological demands and nutritional needs of the 
game. The purpose of this study was to analyze body composi-
tion, spontaneous eating habits and nutritional aspects of pro-
fessional futsal players. 

Methods: 12 professional, male futsal players with following 
characteristics: (mean± SD) age 30 years (±2.69), height 179 
cm (±5) and weight 78 kg (±7.32) agreed to participate in this 
study. Each player completed a 3-day dietary record. Energy, 
macronutrient and micronutrient intakes were determined 
using PCN-pro Program. Body composition parameters were 
assessed with DXA (Lunar i DXA, GE Healthcare) in order to 
establish the athletes profiles and their specific needs. 

Results: Participants were divided into two groups whether 
they reached recommended intakes Burke et al (2007), (REC 
group) or not (NO-REC group). Total energy intake (TEI) was 
low (2520±440.95 kcal/day) compared to total energy expendi-
ture (TTE): 3779±245.19 Kcal/day (33% REC; 66% NO-REC). 
Surprisingly none of the players meet the carbohydrate intake, 
accounting 39.93% of TEI (0% REC; 100% NO-REC). Protein 
intake was meet by less than half of the players (42% REC; 58% 
NO-REC) accounting 17.43% of TEI. Lipids intake accounted 
40.28% of TEI, exceeds the recommended 30%.(8% REC; 92% 
NO-REC).Cholesterol intake exceeded the recommended also; 
only 1 player followed the REC<300 mg. None of the players 
achieved 25 g/day of fibre (100% NO-REC). Vitamin D requi-
rements were meet by a small percentage as well (8% REC; 92% 
NO-REC). 
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Conclusions: Surprisingly most of the players did not meet 
energy, macronutrient neither micronutrient recommended 
intakes. Nutritional counselling is needed in order to correct 
the observed deficits guarantying recovery, performance and 
injury prevention. 

Key words: nutrition, diet, physical activity, body compo-
sition, futsal.
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EARLY CHILDHOOD PROGRAMS AND ATTAINING 
DEVELOPMENTAL POTENTIAL
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Bravo4 
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Background and objectives: The objective of the analysis 
was to explore the potential for early childhood programs to 
minimize the developmental gap for children from diverse so-
cioeconomic backgrounds. This paper explores the potential 
benefits of attending private, public, any, or no early childhood 
program to growth and cognitive, socio-emotional and psycho-
motor skill development among children ages 0-5 in Chile. We 
also consider how the quality of the home environment, child 
age, and maternal education affect these associations. 

Methods: This study uses cross-sectional data from the 
first wave of the Chilean Encuesta Longitudinal de la Prime-
ra Infancia (ELPI). We used multivariate linear regression to 
estimate the associaiton between attending an early childhood 
program and growth, cognitive, socio-emotional and psycho-
motor skill development, controlling for child health and back-
ground characteristics and assessing interactions. 

Results: Children that attended any early childhood pro-
gram performed slightly better than children that did not at-
tend an early childhood program on a test of verbal intelligen-
ce. These children also showed fewer behavioral problems and 
improved psycho-motor development with significant interac-
tions by program participation, home environment, maternal 
education, and child age. Children that attended a private early 
childhood program performed better than children that atten-
ded a public early childhood program on a test of verbal intelli-
gence with interaction by home environment. 

Conclusions: Early childhood programs have the poten-
tial to minimize the gap in cognitive, psycho-motor and so-

cio-emotional development among children from various so-
cioeconomic backgrounds. The potential for impact varies by 
child age, maternal education and the home environment in 
some situations.

PO979
EFFECTS OF DIETARY LIFESTYLE EDUCATION 
PROGRAM FOR ADOLESCENTS IN MIDDLE 
SCHOOLS: STUDY DESIGN OF A CLUSTER RAN-
DOMIZED CONTROLLED TRIAL
J. Watanabe1, M. Watanabe2, M. Koga1, K. Yamaoka3, 
M. Yokotsuka4, M. Adachi5, Y. Hashimoto4, T. Tango2,5 

1Prefectural University of Kumamoto, Japan 
2 Showa Women’s University, Graduate School of 
Life Science, Japan 
3Teikyo University, Graduate School of Public 
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4Showa Women’s University, Japan 
5Nutrition Support Network LLC, Japan 
6Center for Medical Statistics, Tokyo, Japan 

Background and objectives: We developed a food frequen-
cy questionnaire (FFQW82, Adachi et al, 2008; Watanabe, et al, 
2008), and reported the effects of the classroom dietary educa-
tion (DLE) based on a cluster randomized controlled trial (Ya-
maoka, et al, 2010). The aim of the study is to evaluate the effect 
of the revised version of the DLE program for adolescents ba-
sed on a cluster randomized trial (CRT) in middle schools. This 
study explores the design of a two-arm CRT on the effective-
ness of the DLE based on the preliminary survey results. 

Methods: The preliminary survey was conducted in 2012 
for the students of junior high schools aged 12-13 in Kumamo-
to Prefecture, Japan. The items used for the preliminary survey 
were self-rated health status, lifestyle, exercise, food intakes, 
BMI, etc.. 

Results: In total, 1182 adolescents responded the survey 
and analyzed the association of lifestyle characteristics on BMI 
and health status. Especially, indefinite complaints significantly 
(p < 0.05) related to intake of breakfast. Based on the obser-
vations, the study protocol including sample size (10 clusters 
in total; assumptions: 120 for each cluster, power=80%, signifi-
cance level=5%, effect size=0.3, ICC=0.02) and education pro-
grams were determined. The hypothesis underlying the study 
is that adolescents in the DLE group might improve indefinite 
complaints from baseline after 6-month education compared 
to the control group. Effects of the intervention are expected 
to be measured after 6 months using a self-administered ques-
tionnaire. The primary endpoint is a change from baseline of a 
number of indefinite complaints. Energy and nutrients intakes 
by meal assessed using the FFQW82 as well as body mass index 
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are the secondary endpoints. Outcomes are examined using a 
mixed model by adjusting for baseline values and other factors. 

Conclusions: The proposed study will provide practical in-
formation about the usefulness of the DLE program in school 
education settings.

PO980
POSITIVE UNINTENDED CONSEQUENCES IN PRO-
GRAMS FOR WOMEN’S AND CHILD NUTRITION IN 
BANGLADESH: SCALING UP TIPPY-TAPS
E. Williams1, Y. Arafat2, T. Williams3, A. Guyon3

1SPRING/Bangladesh, Helen Keller International, 
Gulshan, Dhaka, Bangladesh 
2SPRING/Bangladesh - Save the Children, Dhaka, 
Bangladesh  
3SPRING - JSI Research and Training, Arlington, USA

Background and objectives: Bangladesh has made notable 
progress in reducing child mortality and morbidity. However, 
high rates of undernutrition remain, with 41% of children <5 
stunted (2011 BDHS). 

Methods: In 2012, USAID’s SPRING project collaborated 
with Bangladesh’s Food Security and Nutrition Surveillance 
Program conducting a baseline survey of nutrition, hygiene 
and agricultural practices among 770 households in SPRING’s 
intervention areas. Respondents were asked about use of soap 
in handwashing over the last 24 hours and unprompted res-
ponses on reasons they washed their hands. 

Results: Though up to 60% of households reported hea-
ring messages on appropriate handwashing only 12% and 40% 
washed their hands with soap before feeding children and after 
defecation, respectively. Therefore, SPRING refined its inter-
ventions targeting pregnant and lactating women, and children 
under two to increase positive nutrition and hygiene practi-
ces and access to diversified diet. Through advocacy, training 
and supportive supervision with government and non-gover-
nmental groups, SPRING promotes adoption of ‘small-doable-
actions’ on nutrition and hygiene following life cycle approach 
and has provided training to 1839 health workers and 485 
agriculture and community workers. SPRING established 783 
Farmer Field Schools (FFS) providing low income households 
with access to diversified and nutritious vegetables, fruits and 
animal source foods. Household ‘tippy-taps’ were introduced 
to improve adoption of hygiene practices in target households. 
SPRING is the first project to scale up tippy-taps to rural Ban-
gladesh. Seventy percent of trained agriculture workers report 
including nutrition and hygiene with making of tippy-taps in 
agriculture extension sessions and approximately 6000 hou-
seholds participating in FFS have installed tippy-taps to date. 
This successful and rapid adoption of practices is attributed to 

streamlined and practical messages given across multiple plat-
forms. 

Conclusions: Integrating tippy-taps into nutrition, hygiene 
and homestead food production seems a promising strategy to 
improve handwashing behaviors. 

Key words: nutrition, hygiene, tippy-taps, agriculture, Ban-
gladesh.

PO981
THE EFFECT OF DOWNHILL WALKING ON MUS-
CLE DAMAGE AND GLUCOSE METABOLISM ON 
THE NEXT DAY
A. Nakayama1, W. Aoi1, M. Takami1, N. Hirano1, Y. Oga-
ya1, S. Wada1, A. Higashi1 
1Laboratory of Health Science, Graduate School of 
Life and Environmental Sciences, Kyoto Prefectural 
University, Japan

Background and objectives: It has been reported in ani-
mal studies, that downhill running exercise causes delayed-on-
set muscle damage and decreases glucose uptake into muscle 
compared with uphill. However, the effect of downhill walking 
exercise, which is a major daily physical activity for people, on 
glucose metabolism is not clear. Therefore, we investigated the 
effect of downhill walking on muscle damage and glucose me-
tabolism on the next day of the walking in young people. 

Methods: Eight healthy young men and women (age, 24.6 ± 
1.6 yr) participated in this study. All subjects performed three 
trials (control, uphill, and downhill) in random order. In the 
exercise trials, uphill (+ 5°C) or downhill (- 5°) treadmill wal-
king was carried out at a speed of 6 km/h for 30 min. On the 
next day, the subjects consumed glucose solution containing 
75 g glucose, and we conducted analysis of respiratory meta-
bolic performance, blood collection, and evaluation of muscle 
soreness. 

Results: Score of muscle soreness was significantly higher 
in downhill (5.8 ± 1.5 score) than in uphill (0.6 ± 0.2 score) (p 
= 0.014). Plasma creatine kinase was not changed by exercise. 
Respiratory quotient and carbohydrate oxidation did not differ 
between the trials. Fasting blood glucose level was significantly 
low in uphill (69.1 ± 3.9 mg/dl) compared with control (80.9 ± 
3.9 mg/dl) (p = 0.045), although this decrease was not found 
in downhill (75.1 ± 3.4 mg/dl). Blood glucose levels at 30 min 
and 60 min after glucose intake were not different between the 
trials. 

Conclusions: Decrease of fasting blood glucose level was 
found on the next day of uphill walking but not downhill, su-
ggesting that glucose uptake induced by exercise is lower in 
downhill than in uphill. 

Key words: downhill walking, muscle damage, glucose me-
tabolism.
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PO982
MATERNAL CALCIUM SUPPLEMENTATION DU-
RING PREGNANCY AND BLOOD PRESSURE IN RU-
RAL GAMBIAN CHILDREN AT 3 AND 9 YEARS OLD
G. Goldberg1,2, J. Yin1, L. Jarjou2, A. Prentice1,2 
1MRC Human Nutrition Research, Cambridge, UK 
2MRC Keneba, Cambridge, UK

Background and objectives: Reductions in population 
blood pressure (BP) of 2-3 mmHg decrease morbidity. Higher 
calcium intakes during pregnancy have been associated with 
lower offspring BP. More consistent effects have been reported 
in older children, and greater effects at higher BMI. There are 
no data from populations with a low dietary calcium intake e.g. 
The Gambia (~350 mgCa/day in adults). 

Methods: Children whose mothers had participated in a 
randomised placebo-controlled trial (ISRCTN96502494; 1500 
mgCa/day from 20 wk gestation until delivery, 525 mother-
infant pairs) had height, weight, systolic (SBP) and diastolic 
BP (DBP) measured at 3.0±0.05 y (n=485, 48% males) and at 
9.0±0.2 y (n=462, 48% males). Follow-up of all offspring was 
attempted. BP (DINAMAP 8100) was measured under stan-
dardised conditions. Investigators remained blinded to supple-
ment group allocation.

Results: Data were analyzed by regression. At 3 y, mean±SD 
in the calcium vs placebo group was: SBP, 89.9±10.1 vs 91.8±9.7 
mmHg; DBP, 54.1±8.7 vs 53.7±8.7 mmHg (p = 0.6); BMI 
15.5±1.6 vs 15.6±1.4 kg/m2 (p = 0.4). Weight, height and BMI 
did not predict BP. SBP was 2.1±1.0 % lower (mean±SE; p = 
0.03) in the calcium group; there was no interaction with BMI. 
Corresponding values at 9 y were: SBP, 101.1±9.2 vs 101.8±8.7 
mmHg (p = 0.3); DBP, 60.6±7.3 vs 62.1±7.2 mmHg; BMI, 
14.6±1.6 vs 14.6±1.4 kg/m2 (p = 0.8). Weight and BMI predic-
ted BP independently of height (p = 0.0002 and 0.01). DBP was 
2.5±1.1% lower (p = 0.02) in the calcium group. There was no 
interaction with BMI or weight. 

Conclusions: Maternal calcium supplementation did not 
affect offspring height, weight or BMI at ages 3 or 9 y. There 
were small but significant effects on SBP and DBP, which at a 
population level are biologically meaningful. Follow-up studies 
in this cohort are ongoing during and after puberty. 

Acknowledgements: Supported by UK MRC programmes 
U105960371 and U123261351 

Key words: maternal calcium supplementation, children, 
blood pressure, Gambia.

PO983
CALCIUM INTAKE, MAJOR DIETARY SOURCES 
AND ITS ASSOCIATION WITH SOCIO-ECONOMIC 
STATUS IN PRIMARY SCHOOL CHILDREN IN TE-
HRAN
N. Omidvar1, T R. Neyestani2, M. Hajifaraji3, M R. Es-
hraghian4, A. Rezazadeh1,5, H. Haidari6, T. Zowghi6, S. 
Armin6 
1Departmant of Community Nutrition, Fculty of 
Nutrition And Food Technology, Shahid Beheshti 
University of Medical Sciences, Tehran, Iran 
2Laboratory of Nutrition Research, National Nu-
trition and Food Technology Research Institute, 
Tehran, Iran 
3Dean, National Nutrition and Food Technology 
Research Institute, Tehran, Iran 
4Research Deputy Departement, School of Public 
Health,Tehran University of Medical Sciences, Te-
hran, Iran 
5Students Research Committee, Shahid Beheshti 
University of Medical Sciences and Health Services, 
Iran 
6Nutrition Research Departement, National Nu-
trition and Food Technology Research Institute, 
Tehran, Iran 

Background and objectives: Calcium is the most limiting 
nutrients in the Iranian household diet. Sufficient calcium in-
take is crucial to support growth spurt during preteen and tee-
nage years. This study aimed to assess daily calcium intake, its 
major dietary sources and the association with socioeconomic 
status (SES) in primary school children in the city of Tehran. 
Materials and 

Methods: In a cross-sectional study, 501 students (244 girls 
and 257 boys) from grades 4 and 5 of elementary schools were 
selected through systematic random sampling from all dis-
tricts of the city of Tehran. Demographics and SES was asses-
sed using a questionnaire through face-to-face interviews. Ca 
intake was assessed using a validated 60-item semi-quantitative 
food frequency questionnaire, specifically designed for dietary 
sources of Ca. One way-ANOVA test was used to compare 
within-group total calcium intake in each gender and in total 
participants, followed by post hoc Tukey HSD test. Findings: 
Mean calcium intake of the children was 917.5±440.8 mg/
day (girls: 901.2±447.7 mg/day; boys: 932.8±434.4 mg/day). 
While only 17.8% met the daily recommended intake of Ca 
(≥1300mg/day), the intake in 59.9% was below 75% of RDA. 
Main contributors of Ca in the children’s diet were milk and 
dairy products (69.3% of total calcium intake). Only 29.8% met 
the food-based dietary guidelines for dairy intake (≥3 serving/
day). No significant difference was observed between boys and 
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girls in the intake of calcium and dairy products; however, cal-
cium intake of girls in the middle SES district was significantly 
lower than boys in the same district (780.3 ±44.3mg/day vs. 
964.5± 48.5mg/day; p<0.05) and girls in both low and high SES 
districts. No significant association was found between Cal-
cium intake of children and other socioeconomic variables. 

Conclusion: Planning useful nutrition strategies for over-
coming this problem seems inevitable. 

Key words: Calcium Intake, Primary School children, Te-
hran 

PO984
ANTHROPOMETRIC INDICATORS ARE ASSOCIA-
TED WITH NONVERBAL IQ IN SOUTH EAST ASIAN 
SCHOOL-AGED CHILDREN
P. Parikh1, Sandjaja2, B K. Poh3, N. Rojroongwasinkul4, L 
N B. Khanh5, P. Deurenberg6 
1Friesland Campina, Amersfoort, The Netherlands 
2Pesatuan Ahli Gizi Indonesia (PERSAGI), Bogor, 
Indonesia 
3Universiti Kebangsaan Malaysia (UKM), Kuala Lum-
pur, Malaysia 
4Mahidol University, Nakhon Pathom, Thailand 
5National Institute of Nutrition (NIN), Hanoi, Viet-
nam 
6Nutrition Consultant, Langkawi, Malaysia 

Background and objectives:: Malnutrition during school-
age years can adversely impact physical and cognitive deve-
lopment of children, possibly compromising the economic 
development, health and survival of future generations. Yet, 
school-aged children are often not included in nutrition survei-
llances. The SEANUTS was planned with the overarching aim 
of providing comprehensive nutrition information for children 
ages 0.5-12 y in four of the South East Asian countries: Indone-
sia, Malaysia, Thailand and Vietnam. This presentation aimed 
to evaluate the association between anthropometric indicators 
and nonverbal IQ in school aged children of the SEANUTS. 

Methods: Of the 8158 school-aged children (>6 y), in-
formation relevant for this study was available for 6746 chil-
dren and hence, were included in this analysis. Height-for-age 
(HAZ), weight-for-age (WAZ) and body mass index-for-age 
(BAZ) z-scores were used as anthropometric nutritional status 
indices. Nonverbal IQ was measured using Raven’s progressive 
matrices (Malaysia, Indonesia and Vietnam) or TONI-3 (Thai-
land). Odds ratios (OR) were calculated using binary logistic 
regression after correcting for confounders (age, gender, ur-
ban/rural, educational level of the mother, and country). Data 
were weighted using age, gender and urban/rural weight fac-

tors to resemble the total primary school-aged population per 
country. 

Results: Malnutrition is clearly an issue in this region with 
an underweight and stunting prevalence of 21% and 19%, res-
pectively. The odds of having below average or poor nonverbal 
IQ (<89) was 2 times or more with low WAZ, BAZ and HAZ. 
Severe obesity (BAZ > +3SD) also increased the odds of having 
nonverbal IQ <89. 

Conclusions: Both spectrum of malnutrition are associated 
with nonverbal IQ in 6-12 y children, highlighting the need for 
targeted programs in this age group. Effective nutrition strate-
gies in school-aged children can have a pronounced effect on 
cognition and potentially, in long term, contribute positively to 
individual and national development. 

Key words: SEANUTS, school-aged children, anthropome-
try, nonverbal IQ.

PO985
MODIFIED MILK WITH THE ADDITION OF SUN-
FLOWER OIL, SELENIUM AND VITAMIN E IN THE 
DIET OF COWS INFLUENCING THE HEALTH OF 
THE ELDERLY
K. Pfrimer1, E. Ferriolli1, M. Salles2, A. Saran-Netto3, M. 
Zanetti3, L. Roma-Junior2, H. Vannucchi1 
1Department of General Internal, University of São 
Paulo, Brazil 
2Agency Paulista Agrotecnology APTA, São Paulo, 
Brazil 
3College of Animal Science and Food Engineering, 
University of São Paulo, Brazil

Background and objectives: The project aimed at studying 
the effects of the inclusion of sunflower oil, vitamin E and sele-
nium in the diet of dairy cows which changed the milk compo-
sition affecting the health of the elderly. 

Methods: 100 old people living in nursing homes received 
four different kinds of milk produced according to four diffe-
rent diets given to dairy cows for 12 weeks. There were four 
groups according to the diet of the cows: control diet; control 
diet plus selenium and vitamin E; sunflower oil diet; sunflower 
oil diet plus selenium and vitamin E. The elderly were separa-
ted in four groups according to each diet. The selection crite-
ria took into consideration disease, gender, smoking habit and 
cognition. Analysis of fatty acid profile was measured before 
and after the intake of milk. 

Results: Fatty acid profile was measured after and before 
supplementation of the dairy cow’s diet. Data were analyzed 
for ANOVA test and total serum cholesterol was significantly 
different between the groups p = 0.00. The mean cholesterol 
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of the group that received the milk from cows with modified 
control diet was 176.3±31.8 mg/dl before the enrichment and 
after treatment 171.7±29.4 mg/dl; the group that received milk 
from cows in the control diet plus selenium and vitamin E was 
182.1±39.0 mg/dl before and after treatment 168.7±36.8 mg/
dl; the sunflower oil diet was 163.7±30.7 mg/dl before and after 
treatment was 153.2±29.37 mg/dl and the last treatment sun-
flower oil diet plus selenium and vitamin E was 170.0±24.3 mg/
dl before the treatment and 155.6±24.3 mg/dl after treatment. 

Conclusions: the group who received milk of dairy cows 
with supplemented diet with sunflower oil had difference in 
the total cholesterol in the serum blood when compared to the 
control diet before supplementation. 

Key words: elderly, supplementation, antioxidants, fatty 
acid, biochemical blood.

PO986
THE DMC-II: A PRACTICAL, RELIABLE, AND SENSI-
TIVE TOOL FOR ASSESSING NEUROBEHAVIORAL 
DEVELOPMENT IN NUTRITION TRIALS
E. Prado1, S. Abbeddou1, E. Yakes2, J. Ouedraogo3, A. 
Abubakar4 
1Department of Nutrition, University of California 
Davis, Davis, CA, USA 
2Department of Individual, Family, and Community 
Education, University of New Mexico, Albuquerque, 
NM, USA 
3Institute de Recherche en Sciences de la Sante, 
Bobo-Dioulasso, Burkina Faso4Department of 
Cross-Cultural Psychology, Tilburg University, Til-
burg, Netherlands

Background and objectives: Adequate nutrition is neces-
sary for the rapid neurodevelopment that occurs during ges-
tation and infancy, laying the foundation for lifelong develop-
ment of cognitive, motor, and socio-emotional skills. Benefits 
of nutrition interventions on neurodevelopment constitute 
important evidence to inform nutrition policy. Assessing neu-
robehavioral development in field trials in low-income coun-
tries can be challenging for several reasons, including a lack of 
standard tests in the local language and a lack of highly trained 
staff. The Developmental Milestones Checklist (DMC) is a tool 
developed in Kenya in part to address these challenges. It pro-
vides motor, language, and personal-social scores for children 
age 3-24 months. The objective of the current study was to de-
velop and evaluate an extended version of the DMC (DMC-II) 
for a new cultural context in the International Lipid-Based Nu-
trient Supplements Project in Burkina Faso. 

Methods: We added and modified a number of items. We 
changed the administration procedure to allow flexible admi-
nistration by observation as well as parent interview. We eva-
luated the internal reliability, inter-interviewer reliability, test-
retest reliability, developmental sensitivity, and sensitivity to 
stunting, wasting, and underweight of the DMC-II. 

Results: The internal, inter-interviewer, and test-retest re-
liability of the three DMC-II scores were all greater than 0.7, 
indicating satisfactory reliability. In 214 children age 12-24 
months, each score strongly correlated with age (r > 0.7). In 
1.123 children age 16.8-19.9 months, the scores were sensiti-
ve to stunting, wasting, and underweight. The motor score 
showed the largest differences between groups, with effect sizes 
0.69, 0.86, and 0.80 SD for stunting, wasting, and underweight, 
respectively, while the effect sizes for language and personal-
social development ranged from 0.28-0.40. 

Conclusions: The DMC-II is a practical, reliable, and sensi-
tive tool for evaluating neurobehavioral development in nutri-
tion research in rural settings in low-income countries. Funded 
by the Bill & Melinda Gates Foundation.

PO987
NUTRITIONAL AND BEHAVIORAL FACTORS’ IN-
FLUENCE IN BREAKFAST INTAKE OF ADOLES-
CENTS REGISTERED IN PUBLIC SCHOOLS IN SAL-
VADOR, BRAZIL.
M L. Portela de Santana1, E. Jesus Pinto2, A M. Oliveira 
Assis1, M E. Pereira Conceição Machado1, R C. Ribeiro 
Silva1 
1Department of Nutritional Science, School of Nu-
trition, Federal University of Bahia, Salvador, Bahia, 
Brazil 
2Post graduation Program of Medicine and Health, 
Federal University of Bahia, Salvador, Bahia, Brazil

Background and objectives: Adolescents are a nutritiona-
lly and psychologically vulnerable group. In this phase, the oc-
currence of poor eating habits, such as skipping meals, is com-
mon and may be influenced by aspects related to behavior and 
nutritional status of the adolescent. The aim of this stady is to 
identify the influence of behavioral and nutritional consump-
tion of breakfast for teens. 

Methods: It was a cross-sectional study involving a random 
sample of 1494 (852 girls and 642 boys) aged 11 and 17 years 
and registered in public schools in Salvador, Brazil. The partici-
pants completed the Body Shape Questionnaire (BSQ) and the 
Eating Attitudes Test-26 (EAT-26) and Bulimic Investigatory 
Edinburgh (BITE). It was obtained eating habits at breakfast, 
demographic, anthropometric and economic information va-
riables and information regarding the maturation stage and 
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body weight self-perception. The breakfast omission was con-
sidered when the student did not perform this meal less than 6 
times per week. It was used descriptive analysis to characterize 
the distribution of studied events occurrence and Pearson chi-
square test was undertaken to evaluate possible associations 
between selected variables. For statistical analysis it was used 
SPSS. 

Results: Skipping breakfast occurrence was identified in 
21.5% of the students. In males, the data showed that to skip 
breakfast was higher in obese or overweight adolescents (p = 
0.024), students with abdominal obesity (p = 0.015) and dissa-
tisfied body image individuals (p = 0.022). For females, skip-
ping this meal was associated with adolescents feeling fat/too 
fat (p = 0.004), dissatisfied body image individuals (p = 0.005) 
and students with any symptoms of eating disorder (p = 0.000). 

Conclusions: This study showed that skipping breakfast in 
adolescents is influenced by nutritional and behavioral factors 
in males and only for behavioral factors in females. 

Key words: eating disorders, skip breakfast, adolescents, 
body image dissatisfaction, obesity.

PO988
RISK FACTORS FOR ADOPTING EXTREME WEIGHT 
CONTROL AMONG PUBLIC SCHOOL ADOLES-
CENTS OF THE SALVADOR, BRAZIL: A CONTROL-
CASE STUDY.
M L. Portela de Santana1, R C. Ribeiro Silva1, A M. Olivei-
ra Assis1, E. Jesus Pinto1, M E. Conceição Machado1, H. 
Costa Ribeiro Junior3 
1Department of Nutritional Science, School of Nu-
trition, Federal University of Bahia, Brazil 
2Post graduation Program of Medicine and Health, 
Federal University of Bahia, Brazil 
3Department of Paediatrics, School of Medicine, 
Federal University of Bahia , Brazil

 Background and objectives: Adopt of the extreme weight-
control behaviors are especially prevalent among adolescents 
who are dissatisfied with their bodies and are considered to be 
predictors of eating disorders. This study identifies the risk fac-
tors for extreme weight-control behaviors among adolescents 
in public school in Salvador, Brazil. 

Methods: This is a case-control study, including cases and 
controls matched randomly by age and nested to a cross-sec-
tional study. This study involves 252 adolescents, 84 cases and 
168 controls of both sexes from 11 to 17 years old. The variable 
outcome is represented by extreme weight control behaviors, 
integrated by following the variables: self-induced vomiting 
and the use of laxatives, diuretics or medications for weight 

loss. Co-variables included body image dissatisfaction, adop-
tion of a restrictive diet, prolonged fasting and self-perception 
of body weight. The study also investigated the demographic 
and anthropometric variables and economic conditions of the 
students’ families. Conditional logistic regression was used to 
identify risk factors for the adoption of extreme weight-control 
behaviors among adolescents. 

Results: Among the adolescents investigated, risk factors 
for the occurrence of extreme weight-control behaviors inclu-
ded overweight (odds ratio [OR] 3.52; confidence interval [CI] 
95% 1.39-8.85), dissatisfaction with body image (OR 4.33; CI 
95% 2.04-9.20) and the adoption of a strict diet (OR 2.88; CI 
95% 1.18-7.06). 

Conclusions: The results of this study suggest that among 
adolescents, overweight, body image dissatisfaction and res-
trictive diet are the variables that predict the adoption of extre-
me weight-control behaviors. 

Key words: risk factors, adolescents, weight loss, purging, 
case-control study.

PO989
RECOVERY OF BONE MASS AT WEANING IS IN-
FLUENCED BY BREASTFEEDING, TIME SINCE ME-
NARCHE AND POSTPARTUM PERIOD IN ADOLES-
CENT MOTHERS.
M E L. Diogenes1,5, F F. Bezerra1,2, M F. Taveira2, P. Rezen-
de2, P. Normando2, I. Pinhal3, C M. Donangelo1,4 
1Instituto de Química, Universidade Federal do Rio 
de Janeiro, Rio de Janeiro, Brazil 
2Instituto de Nutrição, Universidade do Estado do 
Rio de Janeiro, Rio de Janeiro, Brazil 
3Hospital Maternidade Escola da Universidade Fe-
deral do Rio de Janeiro, Rio de Janeiro, Brazil 
4Escuela de Nutrición, Universidad de la República, 
Montevideo, Uruguay 
5Instituto Nacional do Câncer, Hospital do Câncer II, 
Rio de Janeiro, Brazil

Background and objectives: Recovery of lactation-induced 
bone loss may not be complete post-weaning in adolescents. 
Physiologic and nutritional factors affecting recovery have not 
been fully described. We aimed to evaluate, in Brazilian adoles-
cents (n=30; 13-19 y; dietary calcium ≥600 mg/d), changes in 
bone mass from lactation (L) to weaning (W) and its relations-
hip with maternal weight, height, time since menarche (TSM), 
breastfeeding practice (BP), return of menses, postpartum 
period (PP) and use of calcium (600 mg)/vitamin D (200 IU) 
supplementation during pregnancy. 

Methods: Bone mineral content (BMC), density (BMD) 
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and BMD Z-score at total body (TB), lumbar spine L1-L4 (LS), 
total hip (TH) and femoral neck (FN) were assessed by DXA at 
L (20wk postpartum) and W (58wk postpartum). Bone chan-
ges from L to W were evaluated by paired t test. Associations of 
changes with independent variables were examined by multi-
ple regression models. 

Results: At lactation, BMD Z-scores were -0.4 +/- 1.1 (TB), 
-1.0 +/- 1.0 (LS), -0.2 +/- 1.0 (TH) and 0.0 +/- 0.9 (FN), and 
increased (p < 0.05) at weaning in TB (-0.2 +/- 1.2), LS (-0.5 
+/- 1.1), TH (0.1 +/- 1.1) and FN (0.2 +/- 1.1). Positive associa-
tions found were: PP with changes in BMC at TB (p < 0.01) and 
BMC and BMD Z-score at LS (p < 0.01), TSM with changes in 
BMC and BMD Z-score at TB and LS (p < 0.05), BP with chan-
ges in BMD Z-score at TB, LS and TH (p < 0.05) and calcium/
vitamin D supplementation with changes in BMD Z-score at 
FN (p < 0.01). 

Conclusions: These results suggest that given sufficient 
time postpartum, bone recovery at post-weaning of adoles-
cents is more likely to be complete in those who breastfeed and 
are biologically more mature. Calcium/vitamin D supplemen-
tation during pregnancy appears also to play a role. Financial 
support: CNPq and FAPERJ. 

Key words: adolescent, bone, calcium supplementation, 
lactation and weaning.

PO990
PROMOTION OF ORANGE-FLESHED SWEET PO-
TATO IN AQUATIC AGRICULTUAL SYSTEMS FOR 
IMPROVED FOOD AND NUTRITION SECURITY IN 
BANGLADESH
S M. Allauca1, S H. Thilsted1, M d M. Hossain1, B K. Bar-
man1, M. Karim1, W J. Collis2 
1WorldFish, Bangladesh 
2Winrock International, Nepal

Background and objectives: With the recent focus on Agri-
culture-Nutrition Linkages, WorldFish and its partners have 
expanded their activities on household pond aquaculture to 
include vegetable production on pond dykes and in homestead 
gardens. In order to increase the quantity, diversity, frequen-
cy and duration of consumption of micronutrient-rich foods 
-especially for women and young children- micronutrient-rich 
small fish are being produced together with carps in pond po-
lyculture, and orange-fleshed sweet potato (OFSP) has been in-
troduced. Sweet potato is not a staple food in Bangladesh; the 
root and leaf are consumed as vegetables. OFSP roots are rich 
in vitamin A and energy, and the leaves are rich in vitamin A, 
B and C. 

Methods: OFSP was introduced to 640 households in 2011. 
Vines were produced and distributed for planting in October-

November. Field staff and household women were trained in 
production. Roots were harvested in April 2012, and leaves 
from January to April. Vines were easily preserved by house-
holds for planting in the subsequent season. A pilot study on 
household utilization of OFSP was conducted. 

Results: Both leaves and roots were consumed and well-
liked by women and children. Young leaves were incorporated 
as a leafy vegetable in common traditional meals, and roots 
were used in dishes such mixed vegetable curry and kichuree 
(a one pot meal of rice, lentils and vegetables). Conclusions: 
OFSP combined with other nutrient-rich foods such as small 
fish increases dietary diversity and improves the nutritional 
value of family diets. As women are responsible for OFSP pro-
duction and harvesting, they have easy access to a nutrient-rich 
food source, as well as potential income generation through 
sale, thus increasing women’s empowerment. Many more hou-
seholds have introduced OFSP. 

Key Words: orange-fleshed sweet potato, aquatic agricultu-
ral systems, Bangladesh.

PO991
THE EFFECT OF EDUCATION IN KNOWLEDGE, AT-
TITUDE AND PRACTICE EARLY BREASTFEEDING 
INITIATION IN TOWN OF PAREPARE, INDONESIA 
N. Jafar1, F. Umar1 
1Hasanuddin of University, Indonesia

 Background and objectives: Data Indonesia Demographic 
and Health Survey 1997-2007 showed a decline in the preva-
lence of exclusive breastfeeding from 40.2% in 1997 to 39.5% 
and 32% in 2003 and 2007, respectively. Riskesdas 2010 the pre-
valence of exclusive breastfeeding was only 15.3%. This study 
aimed to determine the effects of education in early initiation 
of breastfeeding (IMD) IMD behavior in the City of Pare-Pare. 

Methods:: This research was a quasi eksperimen design 
with one group pretest-posttest. The samples were 143 preg-
nants women trimester 3 in the 6 of health centers in the Pa-
repare city were educated using flip chart. To assess the prac-
tice IMD, it was conducted purposive sampling by selecting 
women who had educated and have spawned were 83 people. 
Data were collected through observation, questionnaires, and 
documentation. Data were analyzed using Wilcoxon test and 
chi-square test. 

Results: The results showed an increase in knowledge sco-
res were significantly before and after Education IMD at 4.38. 
An increase in the mean attitude scores before and after Edu-
cation IMD were significantly at 3.16, there was an influence 
on the practice of knowledge IMD (p = 0.000) in which the 
respondents who did IMD was 93.2% had sufficient knowledge 
than less (33.3%) . 
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Conclusions: It was concluded that education can increase 
knowledge and positive attitude thus positive influence on the 
practice of IMD. It is necessary to intensive socialization of the 
importance of IMD in pregnant women to support successful 
breastfeeding. 

Key words: early breastfeeding initiation, education, mater-
nity.

PO993
INTEGRATING MATERNAL, INFANT AND YOUNG 
CHILD NUTRITION (MIYCN) AND FAMILY PLAN-
NING (FP) SERVICES TO IMPROVE HEALTH AND 
NUTRITION IN KENYA
J. Kimiywe1, E. Matiri1, A. Ogutu1, C. Cooper2, K. Israel-
Ballard3, T. Wefwafwa4, I. Bashir5, N. Kidula1 
1Maternal and Child Health Integrated Programme 
(MCHIP), Kenya 
2Maternal and Child Health Integrated Programme 
(MCHIP), Washington 
3Maternal and Child Health Integrated Programme 
(MCHIP)/Program for Appropriate Technology in 
Health (PATH), Seattle 
4Division of Nutrition, Ministry of Public Health and 
Sanitation (MOPHS), Kenya 
5Division of Reproductive Health, MOPHS, Kenya

Background and objectives: Birth intervals of less than 
two years increase risk of stunting and underweight by 10-
20%. MIYCN and FP are closely intertwined and interventions 
in these areas have synergistic effects on maternal and child 
health. The MOPHS collaborated with USAID-funded MCHIP 
to design and pilot integration of MIYCN and FP services at 
facility and community levels in Bondo District, Kenya. 

Methods: Formative assessments, capacity building of 
health workers (n=14), community health workers (n=28), and 
mothers (n=32) and routine collection of service statistics in 
intervention sites. 

Results: At baseline, mothers reported that child spacing 
enhanced infant growth and development. While they recog-
nized the importance of breastfeeding, exclusive breastfee-
ding (EBF) postnatally for six months was not widely practi-
ced. Barriers to EBF included: associating EBF with maternal 
HIV-seropositivity, and misconceptions regarding nutritional 
adequacy of breast milk alone for the infant. Thirteen beha-
vioural changes were identified which guided development of 
behaviour change messages and materials. A “one stop shop” 
integration model was adapted at health facilities (clients offe-
red both services on the same day), and integrated counselling 
and group activities conducted in the community. Supportive 

supervision findings after one year of intervention, revealed a 
50% increase in demand for nutrition and FP services and 80% 
increase in MIYCN-FP knowledge by both mothers and health 
care workers. 

Conclusions: MIYCN–FP integration is feasible and effec-
tive. Results will be used to inform national scale up efforts. 

Key Words: nutrition, family planning, integration, breast-
feeding.

PO994
SOCIOECONOMIC DIFFERENCES IN FRUIT AND 
VEGETABLE CONSUMPTION, RESULTS OF THE 
DUTCH NATIONAL FOOD CONSUMPTION SUR-
VEY-YOUNG CHILDREN 2005-2006
E J. de Boer1, H P. Fransen1, C. Van Rossum1, M C. Ocke1, 
D. Van der A1 
1National Institute For Public Health And The Envi-
ronment (RIVM), The Netherlands

 Background and objectives: Fruit and vegetables are im-
portant components of a healthy diet. In the Netherlands, a 
fruit intake of 150 g/day and a vegetable intake of 50-100 g/
day for 1 to 3 year old children and 100-150 g/day, for 4 to 8 
year olds, is recommended. However, most Dutch children do 
not meet these recommendations. Knowledge of the charac-
teristics associated with low fruit and vegetable consumption 
can assist policy makers in developing strategies and programs 
targeted at specific social groups, areas and/or settings for in-
creasing the consumption of fruit and vegetables among young 
children. The aim of this study was to examine socioeconomic 
(SES) differences in fruit and vegetable consumption and to 
identify consumption characteristics associated with fruit and 
vegetable intake. 

Methods: Data from the Dutch National Food Consump-
tion Survey among young children (2005-2006; n=1.279, 2-6 
yrs) was used. Differences in amount and types of fruit and 
vegetables, (number of) food consumption occasions by SES 
were examined. SES was based on income or educational level 
of head of household. 

Results: Mean total vegetable intake was 41 g/day (SD=36). 
Total vegetable consumption was significantly higher in chil-
dren living in high-income households than those living in 
low-income households (mean of 48 versus 37 g/day, respec-
tively). Mean total fruit intake was 120 g/day (SD=84). No sig-
nificant differences in total fruit intake were observed between 
SES groups (income or educational level). A positive associa-
tion between number of consumption moments and amount 
of vegetable and fruit consumption was observed. 

Conclusions: Mean intakes of fruit and vegetables by young 
Dutch children are far below the recommendations. Increa-
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sing vegetable and fruit consumption should be stimulated in 
all young Dutch children and increasing vegetable consump-
tion particularly in children from low-income families. Policy 
measures could focus on encouraging more consumption mo-
ments, not only in low SES groups but in all Dutch children. 

Key words: SES, DNFCS.

PO995
EARLY ADIPOSITY REBOUND IS ASSOCIATED 
WITH INCREASED METABOLIC RISK AT AGE 7Y IN 
CHILEAN CHILDREN
L. González Céspedes1, J. Kain1, M. Garmendia1, C. Cor-
valán1

1Institute of Nutrition And Food Technology, Santia-
go de Chile, Chile

Background and objectives: Early adiposity rebound (< 
age 5 y; EAR) has been consistently associated with increased 
obesity risk, but its relationship with metabolic disorders is less 
clear. Also importantly, the mechanisms involved in these as-
sociations are not yet established. Therefore, we aimed to assess 
the association between timing of adiposity rebound (AR) and 
metabolic status at age 7, evaluating the potential role of total 
adiposity, adipose function, and biological maturation in these 
associations. 

Methods: In 910 children from the Growth and Obesity 
Chilean Cohort Study (GOCS) we built BMI curves from 0-7 
y and estimated the age at AR. At 7 y we measured waist cir-
cumference, glucose, insulin, triglycerides and HDL-choleste-
rol and a metabolic risk score based on standardized scores was 
constructed. At 7 y we also measured percentage of fat mass 
(adiposity), leptin and adiponectin (adipose functionality) and 
ultrasonographic bone age (maturation). 

Results: We found that mean age at AR was 5 y in girls (5.19 
± 1.82 y) and boys (5.42 ± 1.70 y) and 44% of the children had 
EAR. EAR was associated with larger waist circumference [x 
:5.10 (95% CI: 4.29-5.91)], higher glucose [ x: 1.02 (1.00- 1.03)], 
insulin resistance [ HOMA-IR: 1.06 (1.03- 1.09)], and triglyce-
rides [ x: 10.37 (4.01- 6.73)], and worse metabolic risk score [ 
x: 0.30 (0.02- 0.37)]. Associations decreased significantly when 
adding adiposity to the models (i.e. waist circumference: 0.85 
(0.33- 1.38) and to a lesser extent when adding functionality 
[i.e. waist circumference: 0.73 (0.14- 1.32) and maturation [i.e.  
waist circumference: 0.65 (0.10- 1.20). 

Conclusions: In Chilean children younger ages of adipo-
sity rebound predict higher metabolic risk at 7 y. These asso-
ciations are explained by increased maturation and adiposity 
dysfunction, but mostly by greater adiposity. Funding: FON-
DECYT # 1090252, CC has a Wellcome Trust Training Fe-
llowship. 

Key words: adiposity rebound, obesity, metabolic risk.

PO996
FEAST AND FAMINE: THE DILEMMA OF EXTREME 
CONTRASTS IN VITAMIN A CONSUMPTION IN THE 
WESTERN HIGHLANDS OF GUATEMALA
I. Bielderman1, M. Vossenaar1, D. Fuentes1, E M. Ruiz1, N 
W. Solomons1 
1Center For Studies of Sensory Impairment, Aging 
And Metabolism (CeSSIAM), Guatemala City, Gua-
temala 

 Background and objectives: In Guatemala, vitamin A 
(VA) deficiency was widespread until fortification of sugar (10 
µg/g) became mandatory in the 1990s. Pregnant and lactating 
women have a 33% and 42% higher VA requirement than wo-
men in the non-reproductive state. We examined usual intakes 
in two population settings in the Western Highlands of Guate-
mala to determine to what extent low and elevated intakes were 
discernible in the reproductive period. 

Methods: Previous day recalls were conducted in a total 
of 121 women, equally divided across strata of pregnancy and 
lactation as well as semi-urban and urban residence. Total VA 
intake and its partition among preformed sources (sugar, for-
tified foods, animal sources) or pro-VA carotenes (plant sou-
rces) was calculated. Low VA intake was defined as <800 RE 
for pregnancy and <850 RE for lactation, with excessive intake 
(supra-UL) as >3000 µg preformed VA. 

Results: The median total VA intakes (in RAE) by sub-group 
were: 1307 for semi-urban, pregnant women, 1021 for urban, 
pregnant women, 1318 for semi-urban, lactating women, and 
1239 for urban, lactating women. Sugar was the main source 
of VA in all groups. The sugar contribution to total intake was 
35.6% (semi-urban/pregnant); 46.0% (urban/pregnant); 44.1% 
(semi-urban/lactating); and 43.0% (urban/lactating). From the 
semi-urban area, 31.0 % of pregnant and 25.8% of lactating 
women had low VA intake; for urban subjects the proportions 
were 20.7% and 21.9%, respectively. Overall, 5.8% of the poo-
led sample had excessive VA intake. 

Conclusion: Sugar fortification with VA is essential to help 
support an adequate vitamin intake in this population. Never-
theless, upwards of 20% still have some under-consumption of 
the vitamin. Paradoxically, seen concurrently on any given day 
is a modest incidence of intakes of preformed VA above the 
UL. Funded by Hormel Foods Corporation, Austin, MN 

Key words: vitamin A, sugar, fortification, reproduction, 
Guatemala.
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PO997
NUTRITION EDUCATION INTERVENTION IMPRO-
VES NUTRITIONAL STATUS AND HEALTHCARE 
SEEKING PRACTICES OF PREGNANT WOMEN IN 
LOW INCOME SETTINGS
A. Malhotra1, R. Kaur2 
1Lakshmibai College (University of Delhi), Delhi, 
India 
2Indira Gandhi National Open University, Delhi, 
India

Background and objectives: Nutrition related knowledge 
of pregnant women is one of the important factors in ensuring 
their optimal nutrition and healthcare. This investigation asses-
sed the effect of nutrition education on the gestational weight 
gain and healthcare-seeking practices of pregnant women. 

Methods: Two rural projects of Integrated Child Develop-
ment Services (ICDS) scheme in low-income settings of outer 
Delhi were identified purposively to select 118 women (aged 
18-35 years) in second trimester (13 to 24 weeks) of pregnan-
cy. They were assigned to non-nutrition education (non-NE) 
or nutrition education (NE) group; and nutrition counseling 
was imparted though lectures, flip book and charts for a period 
of 12 weeks. Data relating to gestational weight, dietary intake 
(through one-day 24 hour recall coupled with food frequency 
questionnaire) and knowledge, attitude and practices (KAP) 
about nutrition and healthcare (using a pretested questionnai-
re) were gathered at enrolment and post-intervention. Birth 
outcome was also noted. Statistical analysis was carried out 
employing ANOVA and t test. 

Results: At enrolment, majority of the subjects had inade-
quate intake of nutrients particularly energy (70%), protein 
(68%), calcium (70%) and iron (96%). Their KAP scores were 
poor (61.76 + 22.62 for non-NE and 60.57 + 1.0 for NE out 
of a maximum score of 140). Post-intervention, significant im-
provements were indicated in KAP relating to nutrition and 
antenatal care (p < 0.001) and in nutrient intake (p < 0.05). 
NE group reportedly consuming more iron supplements, un-
dergoing more frequent antenatal check-ups and undertaking 
better immunization against tetanus. The gestational weight (in 
second and third trimesters), weight gain (in second trimester) 
and birth outcome (p < 0.05) were significantly better. 

Conclusions: Effective nutrition education interventions 
can improve the nutrient intake, healthcare-seeking practices 
and weight gain of underprivileged pregnant women in low-
income-settings and thus lead to better birth outcome. 

Key words: pregnancy, dietary intake, gestational weight 
gain, knowledge, nutrition education.

PO998
ADHERENCE TO MICRONUTRIENT POWDER 
(SPRINKLES) AMONG CHILDREN AGED 6-59 
MONTHS IN RURAL BANGLADESH
M. Angdembe1, N. Choudhury2, T. Ahmed2, R. Haque3 

1James P. Grant School of Public Health, Dhaka, 
Bangladesh 
2Centre for Nutrition and Food Security, Internatio-
nal Centre for Diarrhoeal Disease Research, Bangla-
desh (icddr, b), Dhaka, Bangladesh 
3BRAC Health Programme, BRAC, Dhaka, Bangla-
desh

Background and objectives: Micronutrient Powder (MNP) 
or Sprinkles can be sprinkled onto any semisolid food and can 
be given to young children to address iron deficiency anemia. 
The community health workers of BRAC (an NGO) known as 
Shasthya Shebikas (SS) sell MNP sachets during their regular 
household visits. The current major challenge relates to unavai-
lability of data on adherence or real uptake of MNP by children. 
The objective was to assess adherence to MNP and associated 
factors among children aged 6-59 months in rural Bangladesh. 

Methods: A cross sectional study was conducted among 78 
children aged 6-59 months in Saturia Sub-district who fed with 
MNP supplied by BRAC SS in the past 60 days. Cluster sam-
pling technique was used to select mothers with eligible chil-
dren. Semi-structured questionnaire was used for interviews. 
A binary logistic regression model was developed to obtain 
adjusted odds ratios (OR) with 95% CI. 

Results: Sample median adherence was calculated to be 65% 
(95% CI: 63.8-76.0). In multivariate analysis, age of mother in 
years (OR=0.77, 95% CI: 0.64-0.93), households belonging to 
poorer (OR=0.01, 95% CI: 0.00-0.19) and middle (OR=0.06, 
95% CI: 0.01-0.54) wealth quintiles and mothers who prefer to 
feed flexibly (OR=0.04, 95% CI: 0.00-0.31) were significantly 
associated with high adherence. Further, for every one unit in-
crease in visit by BRAC SS in the past 60 days, the odds of ha-
ving high adherence significantly increased by 56% (OR=1.56, 
95% CI: 1.16-2.08).

 Conclusions: In the light of evidence from this study it is 
difficult to interpret whether an adherence of 65% is acceptable 
for a nutritional intervention within a program setup. But we 
do know that SS are the key to improving adherence through 
regular visits to households of MNP users. 

Key words: micronutrient powder, sprinkles, adherence, 
Bangladesh.
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PO999
USE OF SEVEN-DAY RECORDS TO ESTIMATE 
ENERGY AND NUTRIENT INTAKES IN SPANISH 
ADOLESCENTS: INFLUENCE OF DURATION OF RE-
CORDING PERIOD
M I. Mesana1, T. Mouratidou1, J M. Fernández-Alvira1, 
M. Fajó- Pascual1, G. Rodríguez-Martínez1, L A. More-
no1 

1GENUD ‘Growth, Exercise, NUtrition and Develo-
pment’ Research Group, Universidad de Zaragoza, 
Zaragoza, Spain

Background and objectives: Three-day food records are 
frequently used because mis-reporting of food intake is belie-
ved to increase with recording period. The aim of this study 
was to describe the energy and nutrient intake in adolescents. 
To explore trends in reported energy intake with record period 
duration. 

Methods: A sample of adolescents aged 13 to 18 years, from 
the city of Zaragoza (Spain) was recruited. In the framework of 
the AVENA (Alimentación y Valoración del Estado Nutricio-
nal en Adolescentes) Study, a total of 275 adolescents (107 boys 
and 168 girls) were studied. Data were obtained by means of a 
7-day dietary record diary. Energy and nutrient intakes asses-
sed in the first day, 3 first days and all 7 days were compared in 
this sample. 

Results: Mean energy intake in the sample was 2005 (SD: 
668) kcal. Mean energy intake in boys was significantly hig-
her than in girls. From 7-day records, protein contributed on 
average 17% to the energy intake, fat 42.7% and carbohydrates 
40%. Analyzing the different fatty acids, saturated fatty acids 
showed a contribution of 12.8%, monounsaturated fatty acids 
of 18% and polyunsaturated fatty acids of 5.2%. Mean intake of 
energy and nutrients of the assessed first day, three first days 
and the 7 days significantly decreased as the record period in-
creased from day 1 to 7. 

Conclusions: The studied adolescents consumed a diet 
high in total fat and in saturated fatty acids and low in carbo-
hydrates. PUFAs and MUFAs intake were adequate. Observed 
mean intakes deviate considerably from the Spanish dietary 
guidelines. There was an overall trend of significant decrease of 
REI and the rest of nutrients from day 1 to 7.

PO1000
PREVALENCE AND DETERMINANTS OF ENERGY 
UNDERREPORTING IN SPANISH ADOLESCENTS 
PARTICIPATING IN THE AVENA CROSS-SECTIO-
NAL STUDY
M I. Mesana1, T. Mouratidou1, M. Fajó-Pascual1, G. Ro-
dríguez-Martínez1, L A. Moreno1, F. Pérez-Llamas1, A. 
Marcos1 
1GENUD ‘Growth, Exercise, NUtrition and Develo-
pment’ Research Group, Universidad de Zaragoza, 
Zaragoza, Spain

Background and objectives: Underreporting is a major 
problem in dietary surveys of children and adolescents and fin-
dings should be interpreted with caution. The aim of this stu-
dy was to assess the prevalence of underreporting in Spanish 
adolescents and to examine associations with anthropometric, 
psychological, cognitive, socio-demographic and behavioural 
determinants. 

Methods: In the framework of the AVENA (Alimentación 
y Valoración del Estado Nutricional en Adolescentes) study, a 
total of 784 adolescents (46% males) aged 13 to 18 years from 
three Spanish cities (Zaragoza, Murcia and Madrid) were stu-
died. Dietary intake was assessed using a seven-day estimated 
dietary record. Information on socio-demographic, psycho-
logical, cognitive and behavioural determinants was assessed 
by means of self-administered questionnaires. Weight and 
height were also measured. To assess underreporting we used 
the Goldberg criterion. Binary logistic regression was used to 
investigate the associations between underreporting and deter-
minants.

Results: Rate of underreporting in the whole sample was 
38%, similar in males and females. Weight was significantly re-
lated to underreporting (OR 1.05, 95% CI 1.04, 1.07), but not 
BMI (OR 0.66, 95% CI 0.38, 1.14). Usual breakfast consump-
tion was inversely related with underreporting (OR 1.78, 95% 
CI 1.08, 2.94). Almost all covariates related to weight percep-
tion were significantly associated with underreporting: feeling 
too full or sick after meals (OR 1.45, 95% 1.04, 2.01), thinking 
of lost of control about quantity of food intake (OR 1.74, 95% 
CI 1.06, 2.85), having lost over 6 kilograms in the last three 
months (OR 4.79, 95% CI 2.08, 11.02) and thinking that they 
are too fat (OR 1.93, 95% CI 1.29, 2.89). 

Conclusions: The prevalence of underreporting was similar 
in both sexes. Weight perception was a major determinant of 
misreporting which should be accounted for in dietary studies 
in adolescents.
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PO1001
COMPARISON OF DAILY DIETARY ENERGY 
AND MACRONUTRIENTS INTAKE WITH DRI IN 
COLLEGE STUDENTS OF KERMAN MEDICAL 
UNIVERSITY,KERMAN ,IRAN
F. Doostan1

1Assistant professor of nutrition, Department of 
Nutrition, Health Faculty, Kerman University of 
Medical Sciences, Iran

Background and objectives: noncommunicable diseases 
is often related to life style including nutition. This study was 
conducted to compare daily dietary nutrients intake with DRI 
in college students of Kerman Medical University. 

Methods: In this cross sectional study thirty hundred se-
venty five students (221 femals, 150 males, mean age 21±2.5 
years) were studied. Daily intake of energy and macronu-
trients, fiber and cholestrol were extracted by using nutritio-
nal software N4 and compared with DRI and RDA. Data were 
analyzed by using student t.test. 

Results: Mean daily intake of Energy (Kcal), total fat, sa-
turated, mono unsaturated, polyunsaturated fat, carbohydra-
te, protein (g), cholesterol (mg) and fiber (g) in studied stu-
dents were 2352±36, 93.7±1.6, 27.4±0.5, 32.5±0.58, 27.5±0.54, 
305±5, 80.4±1.4,293±8.4 and 17.5±0.36, respectively. Results of 
present study showed that mean daily intake of energy was in 
the range of DRI (2200-2900 Kcal/day) for this age group. Mean 
daily intake of protein were higher than DRI (46-56 g/day) for 
this age group. Percentage intake of energy from protein was 
in the range of AMDR, Acceptable Macronutrient Distribution 
Range (10-35%). Percentage intake of energy from carbohy-
drate was in the range of AMDR (45-65%). Percentage intake 
of energy from fat was in upper level of AMDR (20-35%) for 
this age group. Dietary fat energy more than 30% was obser-
ved in 87.7%. Fiber intake less than 25 g/day was observed in 
88.3%. Cholesterol intake more than 300 mg/day was observed 
in 41.9% of studied students. Percentage intake of energy from 
carbohydrate, fat and protein sorurces were 51%,35.3%,and 
13.5%, respectively. Percentage intake of energy from protein 
in males was significantly higher than females (p = 0.01). No 
significant difference was noticed for the others between two 
groups. 

Conclusions: Higher daily intake level of fat and cholesterol 
and lower intake of fiber may be considered as a risk factor of 
chronic disease in later life in these students. This finding is su-
ggested nutritional education is necessary. Totally, a tendency 
to eat imbalanced diet, high fat and low fiber was observed in 
both groups. 

Key Words: chronic disease.nutrion style, college students.

PO1002
DISORDERED EATING AND UNHEALTHY WEIGHT-
CONTROL BEHAVIORS AND ASSOCIATED FAC-
TORS IN ADOLESCENTS FROM SÃO PAULO, BRA-
ZIL
G V S. Leal1, S T. Philippi1, M S. Alvarenga1 
1Department of Nutrition – School of Public Health, 
University of São Paulo, Brazil

Background and objectives: Eating disorders (ED), ED risk 
behaviors and unhealthy weight-control behaviors (UWCB) 
are public health problems among adolescents because of their 
high prevalence and serious consequences to health. The un-
derstanding of the eating disorder risk behaviors and UWCB 
associated factors can help planning preventive and educatio-
nal actions. The aim of this study was to identify the prevalence 
of ED risk behavior and unhealthy weight-control behaviors 
among Brazilian adolescents. 

Methods: A cross-sectional study was conducted with 1167 
adolescents, both genders, aged 13–19 years from 12 public 
schools in the city of São Paulo, Brazil. ED risk behavior was 
assessed using a simplified self-report questionnaire, UWCB 
by a yes/not question about specific behaviors that were not 
typically recommended for weight management and nutritio-
nal status by Body Mass Index (BMI). Peers, parents and me-
dia influence, body perception, body image and dieting were 
assessed by specific questions. The t test was used to evaluate 
the univariate associations and a multivariate logistic regres-
sion model was used to examine the factors influencing ED risk 
behavior and UWCB. 

Results: ED risk behavior was identified among 12.2% of 
adolescents, mainly among females (72.5%, p < 0.001), and 
UWCB was prevalent in 31.9%, being 66.8% females (p < 
0.001). Dieting was predictive to ED risk behavior and UWCB 
for both genders. Media influence and mothers that encourage 
dieting were predictive to UWCB among boys. Body satisfac-
tion was a protective factor for ED risk behavior and UWCB 
and magazines reading was predictive to UWCB among girls. 

Conclusions: The ED risk behavior prevalence was simi-
lar to the rates found in national researches. The UWCB were 
almost three times more prevalent and was found that these 
practices increase the chance to develop severe behaviors. ED 
risk behavior and UWCB prevention programmes should aim 
body image satisfaction, media literacy and dieting discoura-
gement. 

Key words: eating disorders, adolescent, risk.
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PO1003
UNDERWEIGHT IS A RISK FACTOR FOR IRON DE-
PLETION AND IRON-DEFICIENT ERYTHROPOIESIS 
AMONG INDONESIAN YOUNG WOMEN
S. Sumarmi1, H. Hadi2, W. Lestariana2, D S. Nurdiati2 
1Department of Nutrition, Faculty of Public Health, 
Airlangga University, Surabaya, Indonesia 
2Faculty of Medicine, Gajah Mada University, Yog-
yakarta, Indonesia

Background and objectives: Underweight and iron defi-
ciency among women are very prevalent in many developing 
countries, including Indonesia, but it is unclear whether un-
derweight is associated with some parameters of iron deficien-
cy. 

Objectives: To investigate the association between weight 
status, as measured by body mass index (BMI), and iron de-
ficiency, among the young women. Method: A cross sectional 
study was conducted at 9 subdistricts, 80 apparently healthy 
young women (age 15-26 years) were randomly selected from 
premarital list. Body weight and stature were measured, BMI 
was calculated and compare to with age-specific BMI reference 
values for adolescent subjects (age 15-20 years). Underweight 
was defined as a BMI less than 5th percentile. Venous blood 
sample were collected and analyzed for Hb, serum ferritin and 
soluble transferrin receptor (sTfR). Iron depleted is stated if 
serum ferritin concentration less than 12 mg/L, iron deficiency 
erythropoiesis (IDE) when concentration of sTfR more than 
4.4 mg/L. Result: Of the 80 subjects, 23.8% were underweight. 
Anemia among underweight subjects is 47.4% compare to who 
were normal and overweight subjects (29.5%). Iron depleted 
(16.7%) and IDE (37.5%) among underweight are higher than 
who were not underweight (5.3%) and (13.2%) respectively. 
Subject who were underweight was approximately three times 
to be iron depleted (OR: 3.167; 95% CI: 0.7-14.335), and to be 
IDE (OR: 2.839; 95% CI: 1.113- 7.241) as were those were not 
underweight. 

Conclusion: ron deficiency is more prevalent among un-
derweight young women and risk for iron deficiency ap-
proximately three times compare to who were those not un-
derweight. 

Key words: anemia, iron deficiency, iron depleted, iron de-
ficient erythropoiesis

PO1004
A DETERMINATION OF VITAMIN D STATUS AND 
INTAKE OF PREGNANT AND NON-PREGNANT 
SAUDI ARABIAN WOMEN IN RIYADH, SAUDI ARA-
BIA
N. AlTheyab1, G. Liepa2 
1Queensland University, Australia 
2Eastern Michigan University, Australia

Background and objectives: The objective of the present 
study was to determine serum 25(OH)D and PTH concen-
trations as well as vitamin D and Ca dietary intake in healthy 
pregnant (P) (n=58) and non-pregnant (NP) (n=57) Saudi 
Arabian women who reside in Riyadh, Saudi Arabia. 

Methods: Age, occupation, skin color, smoking status, use 
of sunscreen, use of supplements, and sun exposure were co-
rrelated to vitamin D status. Dietary and supplement intake 
was also assessed. 

Results: Among the participants, 75.4% (37.1% P and 
38.6% NP) of the women had 25(OH)D concentrations that 
were below the recommended concentration [ ≤37.5 nmol/L 
(15 ng/ml)]. PTH concentrations were normal in 74.6% and 
high in 22.9% of the participants. Dietary vitamin D intake was 
low in 76% of the participants, whereas dietary Ca intake was 
extremely low. 

Conclusions: Positive correlations were shown to exist bet-
ween serum 25(OH)D concentrations and the use of supple-
ments and the length of exposure to sunlight and skin tone. 
Vitamin D deficiency appears to be prevalent among P and NP 
Saudi women.

PO1005
ANALYSIS OF PHYSICAL ACTIVITY, NUTRITIONAL 
STATUS, SOY AND SOY-PRODUCT CONSUMP-
TION HABIT AS A DETERMINANT OF MENOPAU-
SAL SYNDROME IN ELDER WOMEN
I. Tanziha 1, S. Lestari1, L. Amalia1 
1Department of Community Nutrition, Faculty of 
Human Ecology, Bogor Agricultural University, 
Indonesia

Background and objectives: Elder women gone through 
many changes in body composition, physiological, and psy-
chological. One phase in women’s life is menopause that oc-
curs in older age. Menopausal syndrome has been a problem 
worldwide. Many researches have shown that soy-isoflavone 
can be a potential alternative to reduce menopausal syndrome. 
The objectives of this research was to analyze determinant of 
menopausal syndrome. 
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Methods: This study was a retrospective research. A po-
pulation of adult and elder women participating in Life-skill 
Program were involved in this research. The total sample that 
fulfilled the inclusion and exclusion criteria was 31 menopause 
women. Menopausal syndrome includes menopausal symp-
toms, self-images, and anxiety. Multiple regression was applied 
to analyze the influence of physical activity, nutritional status, 
and the soy and soy-product consumption habit to menopausal 
syndrome. A logistic regression model was applied to analy-
ze the risk factors of menopausal syndrome such as isoflavone 
consumption. 

Results: The mean physical activity level (PAL) was 1.69 
and most samples had light physical activity. Most samples 
were overweight (45.2%) and had an average soy and soy-pro-
duct consumption (71%) that fulfilled 25% of the RDA of iso-
flavone consumption. The result of multiple linear regression 
showed that physical activity affected self-images (r2 =0.206, 
p < 0.05) and soy consumption affected anxiety (r2 = 0.198, p 
< 0.05). Generally, physical activity, nutritional status, and soy 
isoflavone consumption have roles in menopausal syndrome 
(r2 = 0.190, p < 0.05). The result of logistic regression showed 
that isoflavone was a protective factor to menopausal syndro-
me, women consuming isoflavone >30 gr or as equal as 40 gr 
tempeh minimally per day had lower risk in developing meno-
pausal syndrome (OR=0.146). 

Conclusions: Healthy lifestyle that maintain nutritional 
status, promotes physical activity, soy and soy product con-
sumption habit may reduce menopausal syndrome. 

Key words: menopausal syndrome, elder women, soy iso-
flavone.

PO1006
INFANT SIZE AND BODY COMPOSITION IN RELA-
TION TO THE INSTITUTE OF MEDICINE GESTATIO-
NAL WEIGHT GAIN RECOMMENDATIONS
E. Forsum1, B. Eriksson1, P. Henriksson1, M. Löf2 

1Department of Clinical and Experimental Medici-
ne, Linköping University, Linköping, Sweden 
2Department of Bioscience and Nutrition, Karolins-
ka Institute, Huddinge, Sweden

Background and objectives: Body composition at birth 
may be important for later health. Effects of high or low gesta-
tional weight gains (GWG) on newborn body composition are 
incompletely known. The institute of medicine (IOM) provides 
recommendations regarding GWG for women with different 
body mass index before pregnancy. We investigated relations-
hips between GWG and infant size and body composition at 1 
week of age. 

Methods: We measured height of 312 pregnant Swedish 
women who also reported their weight before conception 
and their gestational weight gain. Body composition of their 
healthy, full term, singleton infants was measured using air dis-
placement plethysmography at 7±2 days of age. GWG less than 
(GWG<IOM) and higher than (GWG>IOM) the IOM recom-
mendations were independent variables in multiple regression 
models with GWG within the recommendation as reference. 

Results: 57, 114 and 141 women gained below, within and 
above the IOM recommendations, respectively. GWG>IOM 
was associated with higher infant weight (156 g, p = 0.008), 
fat-free mass (101 g, p = 0.022), fat mass (55 g, 1.1 %, p = 0.016-
0.028) but not with longer infants. GWG<IOM was associa-
ted with shorter infants (0.9 cm, p = 0.003), with less weight 
(206 g, p = 0.007) and fat-free mass (152 g, p = 0.007), but had 
no effect on fat mass (g, %). When adjusted for infant length, 
GWG<IOM was not associated with lower weight or less fat-
free mass in infants. 

Conclusions: Infants born to women with GWG above the 
IOM recommendations were heavier and fatter than infants 
born to women with GWG within these recommendations. 
Furthermore, women with GWG below the IOM recommen-
dations had shorter infants with less fat-free mass when com-
pared to infants of women with the recommended GWG. The 
lower infant weight and fat-free mass associated with GWG be-
low the IOM recommendation was probably due to a decreased 
infant length. 

Key words: body composition, gestational weight gain, ins-
titute of medicine.

PO1007
COMPLEMENTARY FEEDING PRACTICES AMONG 
MOTHERS IN SELECTED SLUMS OF DHAKA CITY: 
A DESCRIPTIVE STUDY
F. Ara1, F. Saleh1, A H. Hoque1, S. Alam2 

1Dept of Community Nutrition, Bangladesh Institu-
te of Health Sciences (BIHS), Bangladesh 
2Plan International , Bangladesh

Background and objectives: Improper complementary fee-
ding (CF) practice is one of the main reasons for malnutrition 
among Bangladeshi children aged less than two years. In this 
context, the study assessed the CF practices of mothers in four 
selected slums (Tejgoan, Rayerbazar, Beribad, and Jafrabad) of 
Dhaka city using the guidelines of the World Health Organiza-
tion (WHO). 

Methods: This descriptive study included 120 mother-child 
pairs from the four conveniently selected slums. A question-
naire, developed following the guidelines of WHO for CF prac-
tices, was used for collecting data. 
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Results: The mean (±SD) age of the children was 14.68±5.55 
months. Twenty-seven (23%) mothers were exclusively breast-
feeding (EBF) their children. Only 15 (16%) non-EBF mothers 
started CF at the recommended time, i.e. at 6 months. At 6-8 
months of age, 2 (40%) of the EBF and 12 (67%) of the non-
EBF mothers gave complementary foods twice a day to their 
children. In both the groups of 9-11 months of age, about 70% 
mothers gave complementary foods twice a day to their chil-
dren. The frequency of CF was acceptable (3 times a day) in 13 
(81%) of the EBF and 32 (56%) of the non-EBF children at 12-
23 months of age. Complementary foods given by 24 (89%) of 
the EBF and 86 (93%) of the non-EBF mothers to their children 
were not adequate in energy. Feeding with psychosocial care 
practices was not perfect in both the groups. 

Conclusions: The findings showed that, according to the 
WHO guidelines, the CF practices among mothers of children 
aged less than two years were very poor in the selected slums of 
Dhaka city. These findings indicate that there is a considerable 
gap between the recommendations of WHO and the energy 
intake among this group of children. 

Key words: complementary feeding, WHO guideline.

PO1008
DAIRY PRODUCT CONSUMPTION AND THE NU-
TRITIONAL STATUS OF PRESCHOOL CHILDREN IN 
ACCRA, GHANA
M O. Mensah1, G E. Otoo1 
1Department of Nutrition and Food Science, Univer-
sity of Ghana, Legon

Background and objectives: Poor diet quality is associa-
ted with the high rate of malnutrition among young children 
worldwide. Dairy foods are nutrient and energy dense and hen-
ce have the potential to improve the diet quality and reduce the 
rate of malnutrition. Consumption of dairy products in Ghana 
is far from optimum and the level of intake of preschoolers is 
unknown. The main objective of this study was to determine 
the association between dairy consumption and the nutritio-
nal status of preschool children. Method: A total of 106 care-
givers with preschool children between the ages of 2 to 5 years 
were selected from nurseries and crèches in the Accra. A semi-
structured questionnaire was used to collect household socio-
demographic characteristics; dietary data was collected using 
24-hour dietary recall and a semi-quantitative food frequency 
questionnaire. Anthropometric measurements of the children 
were taken and WHO Anthro software was used to identify 
wasting, underweight and stunting; WHZ≤-2SD, WAZ≤-2SD 
and HAZ≤-2SD, respectively. Children identified as wasted, 
stunted and underweight were classified as malnourished. The 
relationship between dairy consumption and nutritional status 
was assessed using Chi-square analysis. 

Results: Out of the 106 children, 9 children were un-
derweight, 6 children were stunted and 4 children were was-
ted. Thirteen children were classified as malnourished. The 
consumption of dairy products by the preschoolers was low, 
about a serving/day. Among the four dairy foods (milk, chee-
se, yoghurt and ice cream), milk was commonly consumed. 
While no significant associations were found between cheese, 
yoghurt and ice cream consumption and nutritional status of 
the preschooler, lower frequency of milk consumption was 
significantly associated with the increased risk of malnutrition 
among preschoolers (p=0.004). 

Conclusion: Milk intake is essential during preschool age. 
Efforts to encourage frequent milk consumption can reduce 
the risk of malnutrition in Ghanaian preschoolers. 

Key words: Dairy, Preschoolers, Nutritional status

PO1009
EFFECTIVENESS OF FOLIFER SUPPLEMENTATION 
ALONE VS SUPPLEMENTATION IN COMBINATION 
TO NUTRITION EDUCATION ON BIRTH OUTCO-
MES OF RURAL WOMEN, INDIA
S. Upadhyay1 2, S. Kumar2, A. Sharma2 
1Dept of Nutrition & Dietetics, Lovely Professional 
University, Punjab, India 
2Indira Gandhi National Open University, New Del-
hi, India

Background and Objectives: This research aimed to find 
out the awareness of pregnant women regarding folifer tablets, 
effectiveness of supplementation alone vs supplementation in 
combination to nutrition education. Methodology: The study 
was conducted on 190 pregnant women. This was a prospec-
tive, observational study. Pregnant anemic women were enro-
lled at 6 to 10 weeks of gestation and followed to 6 weeks pos-
tpartum. The subjects were divided into two groups viz group 
I received only folifer supplementation and group II received 
supplementation in combination of counselling. A blood sam-
ple was obtained at enrolment, II and III trimester to determi-
ne hemoglobin levels. The Hemoglobin was measured by cyan-
methemoglobin method, height and weight data was collected 
as per standard procedures. 

Results: Mean BMI of the subjects at the time of enroll-
ment was 21.2 kg/m2 (±9.04). Poor status of weight gain du-
ring pregnancy was found. Hemoglobin status data revealed 
that majority of the subjects were mild anemic (43%) through 
out the pregnancy. Percentage of the subjects who were taking 
the folifer tablets was 61%. It was found that women in group 
II had significant higher value of Hb than group I. Bivariate 
data established a positive correlation in between the mater-
nal weight and birth weight, maternal Hemoglobin status and 
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birth outcome, hemoglobin status, maternal nutritional intake 
and birth out come. Multivariate analysis after adjustment 
for education, pregnancy history, iron supplementation, and 
height showed that drinking more than three cups of tea per 
day before pregnancy, consumption of clay or dirt during preg-
nancy and never consuming eggs or consuming eggs less than 
twice a week during pregnancy were significantly associated 
with anemia. 

Conclusions: A high prevalence of anemia, poor complian-
ce with folifer supplementation and effectiveness of supple-
mentation in combination with nutrition education was found. 

Key words: anemia, pregnancy, supplementation, birth 
outcomes.

PO1010
THE INFLUENCE OF DIETARY FATTY ACIDS IN-
TAKE DURING PREGNANCY ON THE COMPOSI-
TION OF MATURE BREAST MILK
R Y. Nishimura1, P. Barbieri1, G S F. Castro2, A. Jordao Ju-
nior2, G C S. Perdona1, D S. Sartorelli1 
1Department of Social Medicine, University of Sao 
Paulo, Brazil 
2Department of Internal Medicine, University of Sao 
Paulo, Brazil

Background and objectives: Little is known about the re-
lationship between maternal dietary intake during pregnancy 
and the fatty acids content of breast milk. The aim of the pre-
sent study was to evaluate the influence of the food intake in 
different periods of pregnancy in the content of fatty acids of 
mature breast milk. 

Methods: Prospective study conducted among 45 pregnant 
women, aged 18-35 years, who delivered at term, and were ex-
clusively or predominantly breastfeeding their babies. Food in-
take during pregnancy was evaluated by 3 food recalls (24hR), 
one in each trimester of pregnancy, and by 2 24hR at the post-
partum period. Samples of mature breast milk were collected 
between 5-14th weeks of lactation, and the fatty acid composi-
tion of the milk was determined by gas chromatography. Linear 
regression models, adjusted by post-partum BMI, were used to 
verify the association between maternal dietary fatty acids in 
each trimester of pregnancy and the content of fatty acids on 
human milk. Furthermore, ß1 and confidence intervals (95% 
CI) were de-attenuated. 

Results: A positive association between EPA [β= 1.87 (95% 
IC: 0.54, 3.28)] and DHA [β= 0.46 (95% IC 0.21, 0.71)] con-
tent of the maternal diet from the third trimester of pregnancy, 
respectively, and n-3/n-6 dietary ratio [β= 0.09 (95% IC 0.02, 
0.17)] on the second and third trimesters and at the post-
partum period with the amount of these fatty acids on mature 
breast milk were found. 

Conclusions: DHA and EPA content of the maternal diet 
during late pregnancy might influence the content of these 
fatty acids on mature breast milk. Moreover, the data showed 
a positive association between dietary ratio of n-3/n-6 fatty 
acids on late pregnancy and post-partum period on fatty acid 
composition of breast milk. Funding: FAPESP (2010/12320), 
FAEPA. 

Key words: breast milk, pregnancy, fatty acids intake.

PO1012
STUDY ON DIET AND BODY WEIGHT IN SCHOOL 
CHILDREN AGED 7-14 YEARS FROM THE SOUTH 
REGION OF BULGARIA (THE EPODE METHODO-
LOGY)
T. Handjieva-Darlenska1, J. Staykova2, M. Kubateva3, S. 
Handjiev4 
1Department f Pharmacology And Toxicology, Me-
dical Faculty, Medical University, Sofia, Bulgaria 
2Regional Health Inspectorate, Kardzhali, Bulgaria 
3Regional Health Inspectorate, Smolijan, Bulgaria 
4Bulgarian Association for the Study of Obesity and 
Related Diseases (BASORD), Bulgaria

Background and objectives: There is not enough data on 
the dietary habits of school-age children in the South region of 
Bulgaria. Thereafter, the aim of our study was to examine the 
diet and different anthropometric parameters in school chil-
dren from Kardzhali and Smolijan. 

Methods: A total of 9266 school children (7-14 years old) 
were enrolled in the study. Their weight, height and body mass 
index were measured. The diet was monitored using different 
tools. 

Results: The results showed an increase of overweight and 
obesity among the studied population. The diet and nutrition 
intake did not cover the dietary guidelines and requirements. 
Every third student did not regularly have a breakfast. It was es-
tablished that the consumption of yoghurt and dairy products 
was very low, whereas the consumption of sugar and confectio-
nery was high. 

Conclusions: Our data justify the application of educatio-
nal activities and tools for improvement of the diet and physi-
cal activity in school children. 

Key words: diet, body weight, obesity, school children.
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PO1013
EVALUATION OF DIET AND PHYSICAL ACTIVITY 
IN SCHOOL-AGE POPULATION IN BULGARIA (THE 
EPHE PROJECT)
T. Handjieva-Darlenska1,2, M. Blajeva2, S. Handjiev2 
1Department of Pharmacology And Toxicology, 
Medical Faculty, Medical University, Sofia, Bulgaria 
2Bulgarian Association for the Study of Obesity and 
Related Diseases (BASORD), Sofia, Bulgaria

Background and objectives: “Healthy kids Bulgaria” is a 
program for prevention of health inequities in children. The 
program started officially in 2013 year supported by the EPO-
DE methodology. The aim of the program is to evaluate dietary, 
physical activity habits as well as sleep and water consumption 
in children. 

Methods: A total number of 125 families (children and pa-
rents) participated in the program. They were from two schools 
from two municipalities in Sofia. During a period of one year 
different activities on promotion of healthy diet and increased 
physical activity were organized. On a competitive principle 30 
children were chosen to attend a 1-week camp on a Black sea 
coast. The mean age of children was 10 years. Before and after 
the camp they filled in questionnaires on sleep, diet, physical 
activity and behavioral-related knowledge. During their stay 
children had a five-time menu (breakfast, lunch, dinner and 
two middle-breakfasts) based on healthy balanced diet accor-
ding to the national nutritional guidelines for their age. Chil-
dren had two times per day (in the morning and in the after-
noon) different physical activities. Cooking classes and lectures 
were given each day to the children. 

Results: At the end of the 1-week camp school-age children 
gained knowledge on and were used to a healthy balanced diet 
comprising 5-a-day fruit and vegetables, fish, meat, dairy pro-
ducts, oats and different grains, wholemeal bread. 

Conclusion: Different programs focusing on a healthy lifes-
tyle including diet and physical activity are needed in school-
age children for prevention of health inequities. 

Key words: health inequities, children, diet, physical acti-
vity.

PO1014
“BECAUSE MOST MOTHERS ARE HUSTLERS”: 
CHALLENGES OF AN URBAN POOR BREASTFEE-
DING MOTHER IN NAIROBI SLUMS
E. Kimani-Murage1,2, F. Wekesah1, M. Wanjohi1, P. Mu-
riuki1, C. Kyobutungi1, S. Norris2, N. Madise3, P. Griffiths4 
1African Population And Health Research Center 
(APHRC), Nairobi Kenya 
2University of the Witwatersrand, Johannesburg, 
South Africa 
3University of Southampton, Southampton, UK 
4Loughborough University, Loughborough, UK

Background and objectives: Poor breastfeeding practices 
are widely documented in Kenya. This is particularly prevalent 
in the urban slums, where most urban residents live. Only two 
percent of infants in Nairobi slums are exclusively breastfed for 
the six months, while 15 percent of children are not breastfed 
beyond one year. The aim of this study is to establish the local 
contexts and norms, and other factors which contribute to in-
fant and young child feeding practices in Nairobi slums.

Methods: In-depth interviews, focus group discussions 
and key informant interviews were conducted in April 2012 
with women, community health workers, community leaders, 
health care professionals, and traditional birth attendants. In-
terviews were recorded and transcribed verbatim; and coded 
and analyzed thematically in NVIVO. 

Results: Lack of appropriate knowledge, hence misconcep-
tions regarding breastfeeding influence breastfeeding practices 
among urban poor women. Other factors include socio-eco-
nomic, socio-cultural, and medical. Women were said to often 
be the sole breadwinners working, regarded as hustlers. In the 
cash-based economy, where labor is mainly casual, maternity 
leave does not apply, hence women resume work shortly after 
delivery. Exclusive breastfeeding for six months was therefore 
considered impossible. Lack of food and poor diet were said 
to seriously affect the breastfeeding practices. Body image was 
seen as a key factor influencing breastfeeding behaviors as 
breastfeeding was associated with accelerated aging. This was 
particularly associated with the young mothers, who were re-
ported to often engage in transactional sex, given few options 
for livelihood. Top on the list also were socio-cultural belie-
fs such as “chira” (curse) associated with breastfeeding; and 
perceived medical factors, including sore breasts and other ill-
nesses such as HIV. 

Conclusions: Interventions to promote optimal breastfee-
ding practices in these resource-constrained settings should 
aim at breaking the knowledge gap, empowerment of women 
and social protection measures for breastfeeding women.

Key Words: breastfeeding practices, slums, Kenya.
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PO1015
DIFFERENTIALS IN RISK OF HIGH BLOOD PRES-
SURE IN UNDERNOURISHED AND OVER-NOURIS-
HED ADOLESCENTS IN URBAN INDIA
S. Rao1, A Kanade1, J. Sarode1, P. Apte1 
1Agharkar Research Institute, India

Background and objectives: Developing countries like 
India passing through nutritional transition experience dou-
ble burden of undernutrition and overnutrition. We attempt 
to examine risks for high blood pressure associated with both 
forms of malnutrition which coexist in India. 

Methods: Adolescents (9-16 yr) from schools catering to 
lower socio economic class (LSE; 943 boys, 1000 girls) and 
affluent high socio economic class (HSE; 867 boys, 1042 girls) 
were measured in a cross sectional study for weight, height, sit-
ting height, body fat, skinfolds and blood pressure. 

Results: High prevalence of overweight in adolescents from 
HSE class compared to that in LSE (24.1% vs 2.2 % in boys and 
20.8% vs 3.9% in girls; p < 0.01 for both) conferred risk for high 
systolic blood pressure (HSBP) while high prevalence of stun-
ting in LSE class (20.8% in boys and 11.8% in girls) seemed to 
confer risk for high diastolic blood pressure (HDBP) as skeletal 
growth (leg height ratio) showed significant inverse association 
with blood pressure levels. In LSE class, prevalence of HDBP 
was significantly higher than prevalence of HSBP in each quar-
tile of BMI (also for body fat and skinfolds). Further, increase 
in systolic blood pressure with per unit increase of BMI, was 
higher in LSE class (1.99 mmHg in boys and 1.03 mmHg in 
girls) compared to that in HSE class (0.91 mmHg in boys and 
0.52 mmHg in girls) and this was also true for diastolic blood 
pressure. 

Conclusions: Implications of increase in BMI are more se-
rious for undernourished children than better nourished chil-
dren. Preventive strategies are required for reducing obesity 
among urban affluent adolescents and for reducing stunting 
in poor sections of the population for achieving better adult 
health. 

Key words: blood pressure, adolescents, India, social class.

PO1016
REPRODUCIBILITY OF SEMI-QUANTITATIVE 
FOOD FREQUENCY QUESTIONNAIRE MODIFIED 
FOR MEASUREMENT OF DIOXINS AND RELATED 
COMPOUNDS IN DIET
J. Zajac1, E. Kolarzyk1, A. Potocki1 
1Jagiellonian University Medical College, Hygiene 
And Dietetics Dept, Poland

Background and objectives: Questionnaires are popularly 
used for assessing intake of different nutrients and toxic subs-
tances. Different methods used during food processing may 
influence on presence and concentration of toxic substances in 
food. The aim was checking the reproducibility of semi-quanti-
tative Food Frequency Questionnaire (FFQ) that includes food 
processing methods for products that may contain dioxins and 
related compounds and assessing intake of these compounds 
with diet. 

Methods: modified FFQ was conducted two times in two 
weeks interval (FFQ1 and FFQ2) on the same coke-plant wor-
kers group. The correlation was compared using Pearson´s 
correlation for portion sizes and frequency. Using published 
values of dioxins and related compounds expressed in pg of 
Toxic Equivalents (TEQ) per kg of body weight per day for 
food products an average intake of dioxins from both FFQs was 
calculated and compared. 

Results: The portion sizes declared during FFQ2 were lower 
in comparison to the first FFQ while the frequencies declared 
during FFQ2 were higher. Correlation coefficient for more 
than 50% of products asked about in questionnaire was abo-
ve 0.90 (60% - FFQ1, 55% - FFQ2). The average correlation 
coefficient for the most important products (meat prepared in 
different way) was 0.89. An average intake of dioxins calcula-
ted according to FFQ1 was 2.13 pg TEQ/kg bw/day and was 
comparable with uptake calculated on basis of FFQ2 – 1.94 pg 
TEQ/kg bw/day. 

Conclusions: The reproducibility of answers in first and se-
cond FFQ was high, that allows to use modified FFQ as an use-
ful tool. An average intake of dioxins did not exceed the levels 
of Tolerable Daily Intake appointed by WHO ranging from 1 to 
4 pg TEQ/kg bw/day. The main sources of toxins in presented 
group were cold meats and fish. 

Key words: semi-quantitative Food Frequency Question-
naire, diet, dioxins intake.
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PO1017
VITAMIN D INTAKE AND FOOD SOURCES OF THE 
VITAMIN IN A REPRESENTATIVE SPANISH SAM-
PLE AGED 7-16 YEARS
A. Aparicio1, L G. González-Rodríguez1, T K. Villalobos1, 
L. Pecharromán1 
1Departamento de Nutrición, Facultad de Farmacia, 
Universidad Complutense de Madrid, Spain

Background and objectives: Few foods are a natural sou-
rce of vitamin D and these are not normally consumed, being 
the most common bluefish and yolk, although meat also provi-
des significant amounts of the vitamin. Bluefish consumption 
should be increased taking into account that it is below than 
recommended (3 servings/week). Therefore, the aim of the pre-
sent study is to analyze the intake and sources of vitamin D in 
schoolchildren aged 7-16 years. 

Methods: A representative sample of the Spanish popula-
tion aged 7-16 years (n = 1976) selected from ten provinces 
(Burgos, Cáceres, Córdoba, Guadalajara, Lugo, Madrid, Sala-
manca, Tarragona, Valencia and Vizcaya) was studied. Dietary 
data were obtained by using a 3-day food record. Vitamin D in-
take and the sources of the vitamin were calculated using DIAL 
software (1). 

Results: Vitamin D intake (1.63 (0.96-3.35) µg/day) was 
lower than recommended intake (RI) in 85.4% of study par-
ticipants and it was influenced by age (OR= 0.935; IC: 0.889-
0.983; p < 0.01). The main sources of vitamin D were eggs 
(27.6%), followed by cereals (25.76%), fish (20.86%) and dairy 
products (12.76%). The main food group that determined vita-
min D recommended intakes (RI) was fish (r=0.734; p < 0.001). 
Additionally, an increase of one fish serving decreased a 72.5% 
the odds of not covering vitamin D RI (OR= 0.275; IC: 0.222-
0.340; p < 0.001). 

Conclusions: Vitamin D intake is lower than the recom-
mended intake in a high percentage of the studied participants. 
Having into account that in the average diet of Spanish chil-
dren and adolescents, the contribution of vitamin D is mainly 
determined by fish, an increase in the consumption of this food 
group would be desirable, especially in 53.6% of children who 
do not take the minimum amount recommended. Young chil-
dren merit special attention. 

Key words: calcium, dairy products, insufficient intake, re-
presentative sample, children, adolescents.

PO1018
MAGNESIUM INTAKE AND ODDS OF DEPRES-
SION IN INSTITUTIONALIZED ELDERLY PEOPLE 
WITHOUT ANTIDEPRESSANT TREATMENT
A. Aparicio1, J M. Perea1, L. Pecharromán1, E. Aguilar1, 
R M. Ortega1 
1Departamento de Nutrición, Facultad de Farmacia, 
Universidad Complutense de Madrid, Spain

Background and objectives: Several studies conducted in 
animals with magnesium depletion have found that the defi-
ciency of this mineral produces anxiety and depressive-like 
behaviors and that it has anxiolytic-like activity when it is ad-
ministered. However, scarce human studies show inconsistent 
results. The aim of the present work is to analyze the relations-
hip between magnesium intake and affective capacity in insti-
tutionalized elderly people without antidepressant treatment. 

Methods: This cross-sectional study included 157 insti-
tutionalized elderly people from the Madrid region (Spain) 
(65-90 years of age) whose diets were recorded using a pre-
cise weighing method over seven consecutive days. Energy 
and magnesium intake were calculated using DIAL software 
(1). The participants’s affective capacity was assessed using the 
Geriatric Depression Scale (GDS). Subjects were grouped into 
non-depressed (GDS≤5) and depressed (GDS>5). 

Results: Magnesium intake was 240.1±44.5 mg/day and a 
97.5% had intakes below that recommended. The mean GDS 
score was 5.25±3.57, with 44.4% of the participants with de-
pression. Magnesium intake was higher in the non-depressed 
(249.1±41.6 mg/day) compared with the depressed group 
(228.8±46.8 mg/day) (p < 0.01). Additionally, participants 
with higher intakes of magnesium had a 2% less odds of suffe-
ring depression than those with lower intakes (OR= 0.989, IC: 
0.982-0.997; p < 0.05). GDS score and magnesium intake were 
inversely related. Therefore; an increase in 1 mg of magnesium 
intake decreased the GDS score by 0.018 units. 

Conclusions: Magnesium intake is associated with a lower 
odd of depression. (1) Ortega RM, López-Sobaler AM, Andrés 
P, Requejo AM, Aparicio A, Molinero LM. Programa DIAL 
para valoración de dietas y cálculos de alimentación. Depar-
tamento de Nutrición (UCM) y Alce Ingeniería, S.A. Madrid. 
http://www.alceingenieria.net/nutricion.htm, 2004. 

Key words: depression, GDS, magnesium intake; elderly.
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PO1019
EFFECTS OF IRON AND N-3 FATTY ACID SUPPLE-
MENTATION ON SPONTANEOUS MOTOR ACTIVI-
TY AND ADHD-RELATED BEHAVIOUR IN SOUTH 
AFRICAN CHILDREN
C M. Smuts1, J. Baumgartner1,2, J. Greeff1, J. Kvalsvig3, L. 
Malan1, M B. Zimmermann2 
1Centre of Excellence in Nutrition, North-West Uni-
versity, Potchefstroom, South Africa 
2Laboratory of Human Nutrition, Institute of Food, 
Nutrition and Health, ETH Zürich, Switzerland 
3Department of Psychology, University of KwaZulu-
Natal, Durban, South Africa

Background and objectives: Iron deficiency is common 
during childhood, while children with low consumption of fish 
and high intake of oils rich in n-6 fatty acids (FAs) are at risk of 
poor n-3 FA status. Both, iron and n-3 FAs were shown to affect 
cognition and behaviour. The aim of this study is to investigate 
the effects of iron and n-3 FA supplementation on spontaneous 
motor activity and ADHD-related behaviour in iron-deficient 
(ID) children. 

Methods: In a 2x2 trial, children (n=321, aged 6-11 y) 
received 4/wk for 8.5 months supplements containing: 1) 
iron (50 mg)+DHA/EPA (420/80 mg); 2) iron+placebo; 3) 
placebo+DHA/EPA; or 4) placebo+placebo. Physical activity 
was recorded in a subsample (n=105) at baseline, midpoint 
and endpoint during three different time periods, namely mor-
ning class time (08h00–10h30), break time (10h30-11h00) and 
after-break class time (11h00-12h00). Classroom behaviour 
of children was assessed by Conners’ Teacher Rating Scales 
(CTRS) at baseline and endpoint. 

Results: DHA/EPA supplementation decreased morning 
class time activity at endpoint (p = 0.024). At baseline, better 
iron status was positively associated with activity at break time. 
Subjects in the group receiving both Fe and DHA/EPA showed 
an improvement from baseline to endpoint on the cognitive 
problems/inattention subscale (p = 0.002) of the CTRS. At en-
dpoint, morning class time activity was positively associated 
with CTRS subscale scores (higher scores indicate worse be-
haviour). 

Conclusions: These findings suggest that n-3 FA supple-
mentation may influence ADHD-related behaviour during 
class time. Furthermore, the accelerometer might be a useful 
tool for assessing both classroom and break time activity beha-
viour in school children. 

Key words: n-3 fatty acids, behaviour, children.

PO1020
SKIM MILK FORTIFIED WITH BUTTERMILK 
AFFECTS THE PLASMA PHOSPHOLIPID AND 
FATTY ACID COMPOSITION IN HEALTHY SUB-
JECTS
P. Castro-Gómez1, I. Guillén-Guillén2, M. Hernández-
Cabria3, L M. Rodriguez-Alcalá1, M V. Calvo1, O. López-
Cediel1, J R. Iglesias-Barcia3, F J. López-Román2, J. Fon-
techa1 
1Instituto de Investigación en Ciencias de la Alimen-
tación, (CIAL, CSIC-UAM), Bioactividad y Análisis de 
los Alimentos, Madrid, Spain 
2Cátedra de Fisiología del Ejercicio, Departamento 
de Ciencias de la Salud, Universidad Católica San 
Antonio de Murcia, Guadalupe, Murcia, Spain 
3Coorporación Alimentaria Peñasanta SA, Granda, 
Asturias, Spain

Background and objectives: Milk phospholipids (PLs) are 
mainly present in milk fat globule membranes of buttermilk. 
The PLs of milk are attracting renewed scientific interest not 
only for its nutritional and technological value, but for the bio-
logical activities and their potential human health benefits. In 
recent years, there is considerable evidence that PLs are highly 
involved in cell metabolism due to its lipophilic and hydrophi-
lic character and are linked to the age-related disease (cognitive 
ability, dementia), the inflammatory responses and chemothe-
rapeutic activity on some types of cancer. However, to date, 
there are very limited data available on the PLs bioavailability 
after human intake of an enriched skim milk with buttermilk. 

Methods: A prospective cohort study to determine the but-
termilk lipid compounds absorption at different doses has been 
performed. Thirty healthy subjects were randomly assigned in 
two experimental groups to receive 200 ml or 400 ml intake of 
skim milk fortified with buttermilk. Blood samples were taken 
before and at 1, 2, 3, 4 and 5 hours following intake of the dairy 
product. Lipids from plasma were extracted by Folch method 
and thoroughly monitorized by GC-MS and HPLC-ELSD te-
chniques. 

Results: Chromatographic methods have been carried out 
for the analysis of plasma lipid fractions. Triacylglycerides, free 
fatty acids, cholesterol and PLs as well as FAMEs have been 
qualitative and quantitatively determined. The dietary supple-
mentation with buttermilk induced changes of the plasma lipid 
profile either in the lipid classes as in the PLs profile and FAME 
composition. 

Conclusions: Whether the beneficial effects of buttermilk 
supplementation may be explained by a remodelling the pro-
portions of the plasma lipids into PLs and triglycerides, needs 
to be further investigated. 
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PO1021
PROMOTING INCREASED KNOWLEDGE OF MA-
TERNAL HEALTH AND NUTRITION THROUGH THE 
EGYPT SMART PROJECT: BASELINE AND TRAI-
NING RESULTS
A. Abdelmegeid1,2, S. Yassin1, F. Salah1, A. Brasington2, 
R. Galloway3 
1Maternal And Child Health Integrated Program 
(MCHIP)-Smart Project/Save The Children, Cairo, 
Egypt 
2Maternal and Child Health Integrated Program 
(MCHIP)/Save the Children, Washington, D.C., USA 
3Maternal and Child Health Integrated Program 
(MCHIP)/Program for Appropriate Technology in 
Health (PATH), Washington, D.C., USA

Background and objectives: From 2003 to 2004, Save the 
Children used positive deviance (PD) methodology, which 
identifies and promotes healthy practices used by a few fami-
lies, to improve maternal health and nutrition in Upper Egypt. 
As a result of this program, infants of participating mothers 
were two-times heavier at birth than infants of non-participa-
ting mothers. The United States Agency for International De-
velopment (USAID)-funded Maternal and Child Health Inte-
grated Program (MCHIP) is currently implementing the Smart 
project in Egypt and has conducted a baseline survey and trai-
ned community health volunteers (CHWs) for the scale-up of 
this PD intervention to two million people in six governorates. 

Methods: A baseline survey about health and nutrition 
knowledge and practices and the use of services was conducted 
with 12152 respondents in Upper and Lower Egypt. The Smart 
project trained 1200 CHWs, supported by local non-govern-
mental organizations (NGOs), over a ten-day period. Pre- and 
post-training testing evaluated the change in CHW knowledge. 

Results: The baseline study found that 99% of women re-
ceived antenatal care (ANC) with 27% using public sector 
facilities and 73% using private sector facilities. Awareness of 
optimal health and nutrition practices and danger signs was 
limited in women and CHWs. Nearly half (49%) of women did 
not have information about the health risks for women and 
children during the pregnancy, delivery, and postnatal perio-
ds. Training made a significant difference to CHW knowledge 
with an increase in knowledge about optimal care and practices 
from 27.9% to 65.9%. 

Conclusions: Baseline results showed high use of ANC 
services, but knowledge about optimal health and nutrition 
practices and danger signs was low in women and CHWs. Tra-
ining of CHWs significantly improved their knowledge. Imple-
mentation of Smart over the next year will determine if this 
knowledge is transferred to mothers and their families. 

Key words: positive deviance, maternal, nutrition, commu-
nity.

PO1022
A COMPARISON OF CALCIUM AND PHOSPHORUS 
INTAKES IN RURAL GAMBIAN CHILDREN BET-
WEEN 1995-2008: AN EFFECT OF THE NUTRITION 
TRANSITION?
 L M A. Jarjou1, G R. Goldberg2, A. Prentice1,2 
1MRC Keneba, Gambia 
2MRC Human Nutrition Research, Cambridge UK

Background and objectives: Stunting and poor growth are 
common in developing countries like The Gambia. Our pre-
vious studies have shown that calcium intakes of rural Gambian 
children are particularly low and may contribute to their poor 
growth. Anecdotal observations suggest that calcium intake is 
declining due to changes in staple foods and their accompani-
ments. The objective of this study isto compare anthropometric 
measures and calcium intakes between two cohorts of pre-pu-
bertal children aged 8-12 years, from the same rural villages of 
The Gambia, separated by 13 years. 

Methods: Data from 80 boys and 80 girls in 1995 (1995 co-
hort) and from 70 boys and 61 girls in 2008 (2008 cohort) were 
included. Calcium and phosphorus intakes were assessed by 
2-day weighed dietary intake and using cohort-specific Gam-
bian food composition information. Weights and heights were 
measured. Data presented are mean±SD. 

Results: Boys in the 2008 cohort were shorter (1.29±0.08 
m vs 1.32±0.07 m, p = 0.009) than their 1995 counterparts 
but not the girls (1.32±0.08 m vs 1.32±0.08 m). There were no 
differences in weight (Boys: 25.0±4.1 kg vs 25.5±3.6 kg; Girls: 
25.5±4.2 kg vs 25.0±4.4 kg). In both sexes, there were lower in-
takes (p < 0.0001) of calcium (Boys: 256±99 mg/d vs 355±160 
mg/d; Girls: 252±122 mg/d v 321±118 mg/d) and phosphorus 
(Boys: 558±174 mg/d vs 863±307 mg/d; Girls: 491±143 mg/d 
vs 807±312 mg/d) in the 2008 cohort compared with the 1995 
cohort. 

Conclusion: This comparative study suggests that there has 
been a decline in calcium and phosphorus intakes in pre-pu-
bertal rural Gambian boys and girls, possibly reflecting chan-
ges in diet and lifestyle due to the transition towards a Western 
diet and lifestyle. The long term health impacts of such secular 
changes in mineral intakes on bone growth and development 
warrant further exploration. 
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PO1023
UNBALANCED NUTRITIONAL PROFILE IN BABY 
FOODS ALTERS PLASMATIC CYTOKINES AND 
SPLEEN CELLS POPULATIONS IN MICE MODEL
E. Sánchez Samper1, C. Gómez Gallego1, P. Andreu Mi-
guel1, M.J. Bernal Cava2, G. Ros Berruezo1

1Food Science and Nutrition, University of Murcia, 
Spain 
2Global Technology Center fot Infant Nutrition, 
Hero Group, Murcia, Spain

Background and objectives: Obesity is a low-grade inflam-
matory state characterized by increased inflammatory mar-
kers. Inflammatory cytokines can be produced by different cell 
types, including macrophages and lymphocytes. The aim of our 
study was to characterize the impact of two different types of 
homogenized baby foods on the spleen cell populations and in 
serum cytokines levels using C57BL/6J mice. 

Methods: A total of 36 weaned mice were randomly assig-
ned to three different 12-week intervention groups as follows: 
Group A was fed on baby food containing 67 kcal for 100 g of 
food, 3.6% proteins, 7.8% carbohydrates, 0.115% sodium, 2.7% 
fat and a balanced fatty acids profile, which proportion of satu-
rated/monnounsaturated/polyunsaturates fatty acids (S/M/P) 
was 1:2:1. Group B was fed on baby food containing 87 kcal 
for 100 g of food, 4.2% proteins, 11.1% carbohydrates, 0.150% 
sodium, 2.9 % fat and an unbalanced fatty acids profile, which 
proportion of S/M/P was 1:2:0.5. Group C was fed on rodent 
chow. The spleen lymphocyte and macrophage populations 
and serum cytokines were analyzed by flow cytometry. 

Results: Body mass index (BMI) was significantly higher 
in groups A and B (p < 0.002) compared to group C, without 
significant differences between them. The percentage of ma-
crophages was only significantly higher in group B compared 
to group C (p = 0.004). Statistical differences were not found in 
the lymphocyte Th (CD4+), Tc (CD8+), B and cells Natural Ki-
ller populations. Higher levels of IL-6 and IL-10 were correla-
ted to unbalanced fatty acids profile (r=0.358, p-value = 0.044; 
r=0.471, p-value = 0.007, respectively) 

Conclusions: Our results suggest that the intake of homo-
genized baby food with inadequate nutritional profile might 
produce changes in immune system markers which could be 
related with problems associated with overweight. Such an 
effect should be further studied in human infants. 

Key words: cytokines, leucocytes, baby food, animal model.

PO1024
THE RELATION BETWEEN SELF-PERCEIVED FOOD 
ENVIRONMENT AND FRUIT AND VEGETABLE IN-
TAKE BY PREGNANT WOMEN
D C C. Zuccolotto1,2, D S. Sartorelli2 
1Post-Graduation In Community Health, University 
of Sao Paulo, Brazil 
2Department of Social Medicine, University of Sao 
Paulo, Brazil

Background and objectives: Environmental factors as-
sociated with eating behavior have received attention in the 
context of public health by directly affecting the health of in-
dividuals. The purpose of the present study was to evaluate the 
relationship between self-perceived food environment, and the 
adequate consumption of fruits and vegetables in pregnant wo-
men. 

Methods: A cross-sectional study was conducted among 
282 adult pregnant women. Fruit and vegetable intake during 
pregnancy was assessed by a food frequency questionnaire, 
and 2 dietary recalls. The multiple source method approach 
was applied to estimate usual fruit and vegetable intake. Self-
perceived food environment was assessed by a structured ques-
tionnaire. For the present analysis, we examined the association 
of self-perceived food environment and the adequate intake of 
fruit and vegetable (400 g/daily) in logistic regression models 
[OR (95% CI)], adjusted by maternal age, socioeconomic class, 
and educational level. 

Results: The mean (SD) age of participants was 28 (5) years 
old, and 35% reported adequate intake of fruit and vegeta-
ble during pregnancy. No association between self-perceived 
food environment and adequate fruit and vegetable intake was 
found. However, a higher meal frequency was associated with 
a better chance of daily adequate intake of fruit and vegetable 
[OR 2.01 (95% CI 1.03, 3.91) p = 0.04]. Moreover, the habit 
of buying fruit and vegetable in specialized food market was 
associated with the daily intake of > 400 g of fruit and vegetable 
[OR 1.68 (IC95% 1.01, 2.80) p = 0.05]. 

Conclusions: Our data suggests no association between 
self-perceived food environment and the adequate intake of 
fruit and vegetable among pregnant women. Funding: FAPESP 
(2011/03558-7), FAEPA. 

Key words: food environment, pregnancy, fruit and vege-
table intake.
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PO1025
ASSOCIATION BETWEEN PERINATAL FACTORS 
AND COMPONENTS OF THE METABOLIC SYN-
DROME AND INSULIN RESISTANCE IN CHILDREN 
OF PUENTE ALTO, SANTIAGO, CHILE
F. Mardones1, M. Pacheco1, A. Dominguez1, L. Villa-
rroel1, J G. Eriksson2, P. Arnaiz1, S. Barja1, O. Castillo1, M. 
Farias1 
1Pontificia Universidad Catolica de Chile, Chile 
2University of Helsinki, Finland

Background and objectives: we have previously studied 
the association of prenatal growth with metabolic syndrome 
(MS) components, including insulin resistance (IR), in about 
two thousand Chilean low-income urban school-age children 
(J Devel Orig Health Dis. 2012; 3(4): 237-244). We aim to as-
certain with a higher sample size the influence of the above 
mentioned variables. 

Methods: retrospective cohort study linking information 
on MS and IR in school-age, with perinatal records. 3325 chil-
dren were enrolled in schools in the district of Puente Alto 
(Santiago, Chile) during 2009-2011. Anthropometry and blood 
pressure (BP) were assessed. A blood sample for determination 
of glycemia, insulinemia (quimioluminiscence) and blood li-
pids was taken; HOMA was calculated and a national standard 
was applied to select HOMA-IR cases. Cook et al standard was 
used to define MS. We used Pearson correlation, chi-square 
test and logistic regression step-by-step. Linear and quadratic 
associations were tested with Poisson regression. 

Results: 3290 children had complete information at birth 
(98.9%) 52.01% women; aged 11.4 + 1 years. The prevalence 
of MS and IR was 7.26% and 25.47%, respectively. Logistic re-
gression analysis showed an inverse association between birth 
length (BL), gestational age and birth weight (BW) with most 
dependent variables studied. However BW showed a direct as-
sociation with the majority of the dependent variables studied. 
The waist circumference > 90th percentile, BP > 90th percenti-
le and triglycerides > 110 mg/dl were associated with U-shaped 
BW, BL and ponderal index, respectively. 

Conclusions: In this new study we could demonstrate a 
higher number of U-shaped associations with perinatal va-
riables. New studies with higher sample sizes would permit to 
show this kind of associations and improve our understanding 
of the early origins of metabolic diseases. 

Key Words: prenatal growth, insulin resistance, metabolic 
syndrome, retrospective cohort, child.

PO1026
GLUCOSE-INDUCED NEURONAL ACTIVATION DU-
RING COGNITIVE TASK PERFORMANCE IN OLDER 
ADULTS DEPENDS ON GLYCEMIC-INDICATORS 
AND BLOOD CHOLESTEROL LEVELS: AN FMRI 
STUDY
W Y. Yuen1,2, L A. Meusel1, N D. Anderson1,3, E. Tchisti-
takova4,5, B J. MacIntosh4,5, C E. Greenwood1,2

1Rotman Research Institute, Baycrest Centre, Toron-
to, ON, Canada 
2Department of Nutritional Sciences, Faculty of Me-
dicine, University of Toronto, Toronto, ON, Canada 
3Departments of Psychology and Psychiatry, Uni-
versity of Toronto, Toronto, ON, Canada 
4HSF Centre for Stroke Recovery, Sunnybrook Re-
search Institute, Toronto, ON, Canada 
5Department of Medical Biophysics, Faculty of Me-
dicine, University of Toronto, Toronto, ON, Canada

Background and objectives: Glucose ingestion by older 
adults enhances long-term and less consistently working me-
mory; less is known about the neural mechanism(s) underlying 
these cognitive changes. We used blood oxygenation level 
dependent functional magnetic resonance imaging (BOLD 
fMRI) to test the hypotheses that glucose ingestion increases 
1) cognitive performance and 2) neuronally-mediated BOLD 
activity in older adults, and that 3) glucose-induced alterations 
in task-related BOLD signaling are dependent on metabolic/
vascular indicators. 

Methods: Within-subject cross-over design in 13 healthy 
hypertensive older adults. Day 1: Collect fasting blood sample, 
health information, and administer neuropsychological battery 
to characterize cognitive function and exclude dementia. Day 
2/3: Participants are counterbalanced to either a glucose (60 g) 
or placebo drink. Following drink ingestion, participants are 
scanned in a 3.0 Tesla MRI scanner during the encoding phase 
of a wordlist learning task and a 2-back working memory task. 

Results: Cognition: There was a trend towards a greater 
primacy effect during a wordlist immediate/delayed recall for 
glucose sessions compared to placebo (p = 0.08), but no drink 
effect on 2-back task accuracy nor reaction time. fMRI: During 
encoding of primacy words (first 5 words in wordlist), dorso-
medial prefrontal activation was stronger in the glucose com-
pared to placebo condition even after adjusting for glucose-in-
duced changes in cerebrovascular reactivity (CVR) (p adjusted 
< 0.05). In the 2-back task, there was a trend towards greater 
activation in pre- and post-central gyri in the glucose compa-
red to placebo condition after adjusting for CVR (p adjusted 
< 0.1). Glucose-induced activations correlated negatively with 
HbA1c, total cholesterol, and LDL-cholesterol levels (all p < 
0.05) for the wordlist task and fasting insulin for the 2-back 
task (p < 0.05). 
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Conclusions: Glucose ingestion appears to alter both episo-
dic learning and neural activation patterns in older adults. The 
extent of glucose-induced alteration within regions mentio-
ned may be associated with healthier biological blood profiles. 
(CIHR, NSERC, OGS) 

Key words: fMRI, aging, glucose, memory, cognition.

PO1028
CRITICAL PATHWAYS AFFECTING MATERNAL 
ANEMIA: A ROAD MAP FOR INTEGRATED PRO-
GRAMMING FOR NUTRITION, HEALTH AND AGRI-
CULTURE
M. Antal1, M. Griffiths1, T. Schaetzel1 
1The Manoff Group, USA

Background and objectives: Maternal anemia is a signi-
ficant global public health problem. In the developing world 
40% of non-pregnant women and 49% of pregnant women 
are anemic. Although proven and cost effective solutions are 
known, current single sector strategies to tackle anemia are in-
sufficient. Our objective was to identify how the health, nutri-
tion and agriculture actors can contribute to reduce maternal 
anemia. 

Methods: A review of literature and research about mater-
nal anemia globally, specifically considering barriers and mo-
tivators for maternal anemia-related behaviors, provided the 
foundation to develop a multisectoral framework. 

Results: The resulting framework helps sectors identify 
the role of each sector. The foundation of the framework is the 
basic physiological factors of anemia control: adequate iron 
status and pregnancy considerations. The framework delinea-
tes the type of interventions within each sector’s mandate to 
support 1) improved iron intake, such as consumption of iron 
rich foods, 2) reducing iron loss, such as deworming and ma-
laria control, 3) improving iron stores, such as the practice of 
family planning and 4) iron folic acid supplementation to ad-
dress expanded blood volume while pregnant. The framework 
also includes the specific behaviors women and their families 
can perform and outlines the role of each sector to ensure that 
those behaviors happen. This framework can be adjusted by 
country based on specific situations around malaria incidence, 
antenatal care programs and the agriculture context. It provi-
des guidance for programmers and policy makers to think and 
act in an intersectoral way. 

Conclusions: Using the framework for planning facilitates 
visualizing and identifying the multiple approaches that must 
be in place to successfully tackle the burden that anemia places 
on women of reproductive age, especially pregnant and imme-
diate postpartum women.

Key words: Maternal anemia, multisectoral approach, agri-
culture, health.

PO1029
INCREASE IN SALT CONSUMPTION IN CHILD-
HOOD IN THE NETHERLANDS; DUTCH NATIONAL 
FOOD CONSUMPTION SURVEY 2007-2010
C. Van Rossum1, E. Buurma-Rethans1, J. Verkaik-Kloos-
terman1, M. Hendrikse1, M. Ocké1 
1National Institute For Public Health And The Envi-
ronment (RIVM), Bilthoven, The Netherlands

Background and objectives: High salt intake is associated 
with a higher blood pressure and subsequently to cardiovascu-
lar diseases. Children with elevated blood pressure often be-
come adults with elevated blood pressure. Insight in the salt 
consumption in children can be used to support nutrition po-
licy in order to improve public health. The aim of this study is 
to get insight in the salt consumption and its sources in chil-
dhood in the Netherlands. Method: In 2007 to 2010, a Dutch 
National Food Consumption Survey was conducted. Two non-
consecutive 24-hour dietary recalls were collected by dieticians 
with the software EPIC-Soft®. In addition, information about 
discretionary use of salt was collected. Data on children aged 
7-18 years (n=1713) in combination with the Dutch food com-
position database from 2011 were used to estimate the habitual 
salt intake among children using SPADE. In addition the intake 
of salt per kJ and the intake by its sources were calculated. 

Results: The habitual total intake of salt was far above the 
Dutch recommended maximum intake (6 g/day) for most of 
the children; median intake was 8.2 g/day for boys and 6.7 g/
day for girls. The habitual intake of salt increased with age with 
more than 40%; 6.0 g/day for 7-8 year-olds to 8 g/day for 14-
18 year-olds. This was partly explained by increased energy in-
take. Main sources were discretionary use of table salt, bread, 
processed meat and cheese. The contribution of sauces and 
soups increased with age. 

Conclusions: In childhood, salt intake increases with age to 
adult levels. This can not fully be explained by the increase in 
energy intake by age. At all ages, most children exceed the re-
commended maximum intake levels. Food reformulation and 
improving dietary habits in childhood, might result in lower 
salt intake later in life. 

Key words: sodium, monitoring, children, fortified foods.
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PO1030
VISUALIZING THE IMPACT OF SELECTED BE-
HAVIORS ON NUTRITIONAL STATUS AND THE 
EFFECTIVENESS OF APPROACHES TO PROMO-
TING POSITIVE BEHAVIORS
S. Lamstein1, B. Colaiezzi1, P. Koniz-Booher2, K. Beall3, T. 
Williams2, M. Anson2, A. Spray4 
1The SPRING Project / JSI, Boston, USA 
2The SPRING Project / JSI, Arlington, USA 
3The SPRING Project / The Manoff Group, Arlington, 
USA 
4The SPRING Project / Save the Children, Arlington, 
USA

Background and objectives: Optimal nutrition during the 
first 1000 days (pregnancy to age two) is critical to the pre-
vention of stunting and anemia. Demand for evidence-based 
programming compels nutritionists to assess the evidence sup-
porting maternal, infant, and young child nutrition practices 
that are promoted to prevent and reduce stunting and anemia 
as well as the effectiveness of social and behavior change com-
munication (SBCC) on those practices. The SPRING Project 
aimed to develop an interactive web-based tool to present this 
complex body of evidence. 

Methods: SPRING conducted a systematic literature re-
view to consolidate the evidence on the effectiveness of SBCC 
approaches. At the same time, SPRING collected seminal li-
terature recommended by experts in the field on the effect of 
commonly promoted nutrition practices (e.g., maternal diet, 
breastfeeding, complementary feeding, prevention and control 
of micronutrient deficiencies, and water, sanitation and hy-
giene) on nutritional status. Using data visualization software, 
SPRING then created a visual representation of these relation-
ships. 

Results: The result of these efforts is a visually appealing and 
user-friendly interface that succinctly synthesizes the evidence 
linking SBCC approaches to the adoption of high-impact nu-
trition practices known to protect against stunting and anemia. 

Conclusions: Web-based, interactive displays of evidence 
improve accessibility of information, making them an impor-
tant complement to traditional, report-style presentations. The 
display of our findings in this way draws attention to the re-
search gaps and aids policy makers and program implementers 
in targeting priority nutrition practices and identifying and 
selecting appropriate evidence-based SBCC approaches to im-
proving nutrition practices. 

Key words: social change, behavior change, communica-
tions.

PO1031
WAIST CIRCUMFERENCE AND ITS RELATIONSHIP 
WITH BIOCHEMICAL PARAMETERS IN BRAZILIAN 
STUDENTS
G. Possa1, C. Boscaini2, D. Benini3 

1Pediatric Department, Federal University of São 
Paulo, São Paulo, Brazil 
2Cardiology Institute of Rio Grande do Sul, Porto 
Alegre, Brazil 
3Universidade do Vale do Rio dos Sinos, São Leopol-
do, Brazil

Background and objectives: The measurement of waist cir-
cumference has been considered an important tool for iden-
tifying children at higher risk of developing metabolic and 
cardiovascular complications. Thus, the aim of this study was 
to evaluate the relationship between waist circumference and 
biochemical parameters in Brazilian students. 

Methods: Cross-sectional study with 588 students (mean 
age of 8.61 ± 1.36 y) of public and private schools in Garibal-
di, Brazil. Socioeconomic data, waist circumference (WC) and 
biochemical evaluation (triglycerides, total cholesterol, low-
density lipoprotein cholesterol (LDL-c), high-density lipopro-
tein cholesterol (HDL-c), plasma glucose and insulin) were 
evaluated. Central obesity was defined as WC higher than the 
90th percentile. Insulin resistance was calculated by means of 
the homeostasis model assessment of insulin resistance (HO-
MA-IR) and 2.5 was adopted as cut-off value. 

Results: Of the total sample, 51.4% were male. The pre-
valence of central obesity was 10.5% (boys 10.0% and girls 
11.0%). Regarding the metabolic profile, it was found that girls 
presented significantly higher concentrations of triglycerides, 
insulin and HOMA-IR and lower concentration of HDL-c. 
However, boys had significantly higher concentrations of plas-
ma. Adolescents with WC higher than the 90th percentile pre-
sented higher prevalence of hypercholesterolemia (49.2% vs 
39.6%), hypertriglyceridemia (39.0% vs 8.0%), hyperinsuline-
mia (10.2% vs 0.6%), insulin resistance (27.1% vs 2.3%) and 
inadequate levels of HDL-c (53.4% vs 32.4%). 

Conclusions: WC was significantly associated with higher 
concentrations of triglycerides, insulin and HOMA-IR and 
lower concentration of HDL-c, confirming the importance of 
WC for identifying children at risk for the development of me-
tabolic disorders. 

Key words: Waist Circumference, abdominal obesity, child, 
nutritional and metabolic diseases.
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PO1032
A RANDOMIZED CONTROLLED TRIAL INDICATES 
BENEFITS OF CELL PHONE BASED PEER COUNSE-
LING TO SUPPORT EXCLUSIVE BREASTFEEDING 
IN KENYA
D. Sellen1, S. Mbugua2, A. Webb Girard3, S. Kalungu2, C. 
Sarange2, W. Lou4, W. Duan4, C-L. Dennis5, L. Nomm-
sen-Rivers6, B. Aidam7, E. Kamau-Mbuthia2 
1Departments of Anthropology, University of Toron-
to, Ontario, Canada 
2Department of Human Nutrition, Egerton Universi-
ty, Njoro, Kenya 
3Hubert Department of Global Health, Emory Uni-
versity, Atlanta, Georgia, USA 
4Division of Biostatistics, Dalla Lana School of Public 
Health University of Toronto, Toronto, Canada 
5Faculty of Nursing, University of Toronto and 
Women’s College Research Institute, Toronto, Cana-
da 
6Division of Neonatology, Cincinnati Children’s Hos-
pital, Cincinnati, OH, USA 
7World Vision International, Washington DC, USA

Background and objectives: In Kenya, median duration of 
exclusive breastfeeding (EBF) is < 1 month despite high breast-
feeding (BF) initiation (98%). Cell phone use is high despite 
widespread poverty, allowing health innovation to support the 
10th Step of the Baby Friendly Hospital Initiative. We tested the 
effect of breastfeeding support from trained peer leaders via 
cell phone and peer groups on EBF at 3 months. 

Methods: We randomized at third trimester low-income 
women attending antenatal care at a large hospital to (i) conti-
nuous cell phone based peer support (CPS), (ii) monthly peer 
support group (PSG) or (iii) standard of care by existing faci-
lity-based support (SOC). TPLs supported both pregnant and 
post-partum women randomized to CPS and PSG from late 
pregnancy (32-26 weeks) to 3 months postpartum. We compa-
red EBF estimated by maternal 7 day recall of infant foods at 3 
months age by intervention group. 

Results: Participant flow was adequate for power (753 wo-
men enrolled, 81% of eligible; 504 infants completed, including 
twins, 66.6%). Both interventions were associated with a hig-
her proportion of EBF (CPS: 89.5%, PSG: 82.6%, SOC: 78.2%, 
p = 0.022). Pairwise comparisons indicated EBF rates with CPS 
higher than with SOC (p = 0.006) and marginally significantly 
higher than with more logistically difficult and costly PSG (p 
= 0.071). 

Conclusions: Cell phone based counseling may be as effec-
tive in supporting EBF as peer support group approaches in 
this setting, and more effective than current standard of care. 

Key Words: breastfeeding, peer support, mHealth 

Acknowledgements: Thanks to the participants, hospital 
administrators and staff. Kenya National Council on Science 
and Technology and University of Toronto provided ethical 
oversight and approval. Bill & Melinda Gates Foundation to 
FHI 360, through the Alive & Thrive Small Grants Program 
managed by UC Davis; Global Alliance for Improved Nutri-
tion; Canada Research Chair program award.

PO1033
PROCESS INDICATORS FOR A RANDOMIZED 
TRIAL OF CELL PHONE BASED PEER COUNSELING 
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KENYA
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Background and objectives: In Kenya, cell phone (CP) use 
is high and presents new opportunities to support breastfee-
ding. We examined data from a randomized intervention trial 
showing CP based support (CPS) increases the prevalence of 
exclusive breastfeeding (EBF) to identify threats to the validity 
of findings and evaluate quality of intervention delivery. 

Methods: We randomized at third trimester low-income 
women attending antenatal care (ANC) at a large hospital to 
(i) continuous cell phone based peer support (CPS) or (ii) 
monthly peer support group (PSG) or (iii) standard care by 
existing facility-based support (SOC=control). We analyzed 
participant flow and process indicators to assess the quality of 
delivery of CPS and PSG interventions and potential biases at 
enrolment and through dropout. 

Results: There was no difference in dropout by baseline 
CP access (p = 0.119) or intervention allocation (p = 0.673). 
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Among participants with CP, women allocated to each group 
shared many characteristics, except hours worked outside the 
home (4.7, 4.0, 3.6 h for CPS, PSG, SOC; p = 0.036), and unem-
ployment (40.4%, 54.3%, 56.1% for CPS, PSG, SOC; p = 0.023). 
Among women without CP, there was no difference in baseline 
indicators by intervention allocation except those allocated to 
PSG reported less frequent prior prenatal care (2.4 vs 2.7 times; 
p = 0.039). 

Conclusions: Indications that cell phone based counseling 
is potentially as or more effective in supporting EBF than other 
approaches are unlikely to be attributable to poor quality of de-
livery of alternative intervention, unanticipated bias at alloca-
tion or differential dropout. 

Key Words: breastfeeding, peer support, mHealth 
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INFANT MEDICATION, ILLNESS AND GROWTH IN 
A RANDOMIZED CONTROLLED TRIAL OF EXCLU-
SIVE BREASTFEEDING SUPPORT IN KENYA
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Background and objectives: In Kenya, cell phone (CP) 
use is high and allows health innovation to support exclusive 
breastfeeding (EBF). We examined data from a randomized 

intervention trial showing CP based support (CPS) increases 
the prevalence of EBF to identify any associations with infant 
medication, illness and growth. 

Methods: We randomized at third trimester low-income 
women attending antenatal care (ANC) at a large hospital to (i) 
continuous cell phone based peer support (CPS), (ii) monthly 
peer support group (PSG) or (iii) standard of care by existing 
facility-based support (SOC=control). TPLs supported both 
pregnant and post-partum women randomized to CPS and 
PSG from late pregnancy to 3 months postpartum. We compa-
red indicators of infant care, illness and growth at 3 months age 
by intervention group. 

Results: Mothers allocated to CPS were not significantly less 
likely to give medicine, vitamins or minerals (37.3% vs 47.4% 
and 46.4% for PSG, SOC; p = 0.132), report any infant illness 
(21.6% vs 29.5%, 30.7% for PSG, SOC; p=0.137) or diarrhea 
(11.1% vs 12.7%, 10.6% for PSG, SOC; p=0.814), or return to 
work by 3 months postpartum (61.7 cm vs 61.4 cm, 61.4 cm for 
PSG, SOC; p=0.418). CPS infants did not differ in mean length 
or weight (6.26 kg vs 6.09 kg, 6.18 kg for PSG, SOC; p = 0.262). 

Conclusions: Cell phone based peer support is not asso-
ciated with large differences in infant medication, illness and 
growth at 3 months postpartum. 

Key Words: breastfeeding, peer support, morbidity, growth 
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Background and objectives: Around 4 out of 10 Indone-
sian children under-five are stunted. Effective interventions 
to address undernutrition are known. It relates to improved 
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young child and maternal nutrition and enhancement of hy-
giene practices. The study aims to provide baseline information 
regarding the nutritional status of young children and pregnant 
women and its key determinants to provide further guidance to 
nutrition programme and foster a multisectoral and integrated 
approach to reduce undernutrition. 

Methods: A cross-sectional study involved children 0-35 
months of age (n=2023) and pregnant women (n=463) ran-
domly selected in three districts with different living condi-
tions. A standardized questionnaire was used to collect data on 
socio-demographics and potential determinants of nutritional 
status. Child weight and length/height was measured while 
mid-upper arm circumference (MUAC) was assessed among 
women. Hemoglobin was measured with Hemocue in all wo-
men and sub-sample of children (n=670). 

Results: Among children, stunting rate was 30%, wasting 
9%, underweight 21%, anemia 59%. About a third of pregnant 
women were undernourished and 45% anemic. Only 41% of 
children 0-23 months were fed as per the WHO recommen-
dations. The situation was worst among children 6-11 months 
old (22%). Better child feeding practices was associated with a 
lower proportion of stunting (30% vs 24%, p < 0.01) and of ane-
mia (71% vs 59%, p < 0.01). Also, stunting tended to be associa-
ted with worm infestation, educational level of the caregivers, 
household access to a healthy environment and its socioecono-
mic level. Similar associations were observed among women. 

Conclusions: The nutritional status of children and preg-
nant women is of concern. Results reiterate the existence of 
poor child feeding practices, particularly among children 6-11 
months. The involvement of other sectors but health is also im-
perative. 

Key words: stunting, children, women, nutrition, feeding 
practices The study was carried out with the financial assistan-
ce of the European Union and UNICEF.
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RATIO OF MICRONUTRIENT INTAKE FROM ANI-
MAL TO NON-ANIMAL SOURCE FOODS AND LI-
NEAR GROWTH OF 1-5 YEARS OLD CHILDREN IN 
INDONESIA
S. Muslimatun1, L A. Wiradnyani1 
1SEAMEO RECFON, University of Indonesia, Jakarta, 
Indonesia

Background and objectives: Many <5 years old children 
in Indonesia experienced linear growth retardation. Poor diets 
leading to inadequate intake of micronutrients is among pro-
minent causes of linear growth retardation. Foods from ani-
mal sources are of better quality than from plant sources in 
supplying micronutrient and protein because of higher content 

and better bioavailability. This study aimed to investigate the 
ratio of micronutrient intake from animal to non-animal sou-
rce foods in relation to linear growth of children 1-5 years old. 

Methods: The one-year longitudinal study was conducted 
in periurban area of Bandung City among 4 groups of children: 
12-23 mo (n=57), 24-35 mo (n=56), 36-47 mo (n=58) and 48-
59 mo (n=56). Children had measurement of anthropometry 
(body weight and length/height) and dietary intake (2 repea-
ted 24-hour recall) every 16 weeks. General characteristics and 
other observations were collected at baseline and endline. 

Results: Almost all but one child had animal source foods 
intake; the most frequently consumed were milk (83.7% inclu-
ding breastmilk), eggs (58.6%) and meat/fish/poultry (49.3%). 
Milk, particularly in the from of liquid and/or powder, had 
high contribution to the micronutrient intake. Ratio of micro-
nutrient intake from animal to non-animal source foods differs 
significantly across age group but not across observation. The 
median ratio of animal to non-animal source foods for vitamin 
A, calcium, iron, and zinc were 5.8, 1.6, 0.6, and 2.3, respecti-
vely and intake of micronutrient above the median tended to 
be associated with higher height-for-age z-score at endline. 

Conclusions: The study reemphasizes the importance of 
animal source foods, including milk, in children linear growth. 
The precise ratio of micronutrient intake from animal to non-
animal source foods to benefit linear growth warrant further 
exploration. 

Key words: micronutrient, ratio animal to non-animal, 
children. Acknowledgement: The study received financial sup-
port from Sari Husada and Nutricia of Indonesia.
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EATING HABITS CONCERNING FATS IN DIET OF 
POLISH AND AMERICAN MEDICAL COLLEGE STU-
DENTS, COMPARISON
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And Dietetics Dept, Krakow, Poland

Background and objectives: The long-term ingestion of a 
fat-rich diet causes severe health problems. Studying on medi-
cal college gives a basic dietetics knowledge and during studies 
eating patterns are evolving, unfortunately often not in positive 
relationship. The aim is the comparison of eating habits among 
Polish (P) and American (A) medical students on the fourth 
year. 

Methods: The brief Block Screening Questionnaire was 
conducted. 172 students (96 P: 74 women, 22 men, and 76 A: 
32 women, 44 men) assessed eating frequency of products con-
taining saturated fats. Methods used in study had a self-scoring 
format thus chosen frequency was exchanged into points that 
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summed up classified the diets into 3 categories: high fat in-
take; elevated intake; proper intake. S statistical significance 
was checked using t-Student test. For all students body mass 
index (BMI) was calculated. 

Results: Polish women had the highest percentage of un-
derweight, while the highest percentage of overweight and 
obesity had American men (P: women-34% of underweight 
and 1% of overweight and obesity; men: 14% and 32%; A: wo-
men-16% and 6%; men: 0% and 39%). There were no differen-
ces between average eating frequency among students but in 
case of particular products statistically important differences 
were noticed. Polish students ate more often (p < 0.05) butter, 
sausages, full-fat milk and sweet, greasy cakes. High fat intake 
was noticed for Polish men, whereas proper intake was found 
among American women (P: women-3% of too high fat intake, 
34% of slightly elevated and 64% of proper fat intake; men-
36%, 45% and 18%; A: women-6%, 22% and 72%; men-9%, 
39% and 52%). 

Conclusions: Uptake of fats for majority is placed within 
proper range, but especially for polish men too high. There is 
a positive correlation between high BMI value and high points 
score. 

Key words: food frequency questionnaire, medical stu-
dents, eating patterns.
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Background and objectives: The physicochemical and 
biological properties of dietary fiber have important implica-
tions in human health. Food fiber should be consumed with 
everyday portion of fruits, vegetables and grain products. The 
aim is the comparison of eating habits between Polish(P) and 
American(A) medical students on the fourth year. 

Methods: The Block Screening Questionnaire was used for 
assessing eating frequency of products containing food fiber 
among 172 students (96 P: 74 women, 22 men; 76 A: 32 wo-
men, 44 men). Method used in study had a self-scoring format, 
thus, chosen frequency was exchanged into points that sum-
med up classified the diets into 3 categories: low intake of food 
fiber; moderate intake that could be enriched; desirable intake. 
Statistical significance was checked using t-Student test. For all 
body mass index (BMI) was calculated. 

Results: For majority BMI value was in normal range, 
though Polish women had the highest prevalence of un-
derweight, while American men had the highest prevalence of 
overweight and obesity had (P: women-34% of underweight 
and 1% of overweight and obesity; men: 14% and 32%; A: wo-
men-16% and 6%; men: 0% and 39%). Differences between 
average eating frequency between nations were not significant 
but for particular products statistically important (p < 0.05) 
differences between nations were found. Americans signifi-
cantly ate more often fruits and vegetables in contrast to le-
gume plants chosen by Polish students. The desirable score of 
questionnaire had Polish women but low intake was common 
(P: women-46% with low intake, 53% with moderate and 1% 
with desirable intake; men-68%, 32% and 0%; A: women-78%, 
22% and 0%; men-82%, 18% and 0%). 

Conclusions: Uptake of fiber-rich products for majority 
can be classified as low, almost nobody achieved desirable food 
fiber intake. There is a correlation between underweight of Po-
lish women and low uptake of food fiber. 

Key words: questionnaire, students, eating patterns.

PO1039
STUNTING AND IRON DEFICIENCY ARE ASSOCIA-
TED WITH LOW PRESCHOOL DEVELOPMENT SCO-
RES IN A RURAL INDIAN COMMUNITY
M M. Black1, S. Fernandez-Rao2, N. Balakrishna2, K M. 
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2National Institute of Nutrition, Indian Council of 
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3International Health, Johns Hopkins Bloomberg 
School of Public Health, Baltimore, MD, 21205, US 

Background and objectives: Stunting and anemia are com-
mon problems among young children in low-income coun-
tries. The objective is to examine how stunting, anemia, and 
iron deficiency relate to preschoolers’ development in a low-
income, rural setting. 

Methods: Enrolled 328 preschoolers age 27-59 mo. 
(mean=37.2, SD=6.3) from Anganwadi Centers in rural In-
dia. Measured anthropometry and calculated stunting (HAZ 
<-2SD), wasting (WHZ<-2), and underweight (WAZ<-2) using 
WHO standards. Venous blood used to measure biomarkers 
for iron deficiency (ID) (serum transferrin receptor (sTfR)>2.5 
mg/L and ferritin<12 µg/l), anemia (hemoglobin (Hb)<11 g/
dl), and inflammation (C reactive protein (CRP)>10 mg/l). 
Child development (fine motor, receptive /expressive langua-
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ge, and visual reception) measured with Mullen Scales of Early 
Learning, and household assets measured by maternal report. 
Multiple linear regression (MLR) equations, adjusted by age, 
household assets, inflammation, and clustering of Anganwadi 
Centers, used to estimate how stunting, ID, and anemia relate 
to child development. 

Results: 39% of the preschoolers were stunted, 19% wasted, 
and 44% underweight; 66% had ID (based on sTfR 62% and/
or ferritin 41%), 49% were anemic. In MLR analyses, stunting 
and anemia were significantly negatively associated with all 
child development measures: e.g., receptive language: stunting 
(â=-0.20; CI: -6.90, -2.05), anemia (â=-0.14; CI: -5.31, -0.56). 
Adding ID measures to the models, sTfR was significantly ne-
gatively associated with fine motor (â=-0.14; CI: -7.93, -0.55), 
receptive language (â=-0.14; CI: -6.04, -0.55), expressive lan-
guage (â=-0.14; CI: -5.14, -0.70) and visual reception (â=-0.12; 
CI: -5.94, -0.09); anemia was reduced to non-significance. 

Conclusions: Stunting was associated with low preschool 
development, emphasizing the importance of adequate nutri-
tion early in life. STfR, an early biomarker of ID, was a more 
sensitive indicator of low developmental scores than anemia, 
suggesting a need to ensure adequate iron intake early in life. 

Key Words: iron deficiency, child development, preschool, 
stunting. Support: Mathile Institute & Micronutrient Initiative.

PO1040
NUTRITIONAL STATUS AT BIRTH AND BLOOD 
PRESSURE IN CHILEAN YOUNG ADULTS: IS THERE 
AN AMPLIFICATION WITH AGE?
P. Bustos1, H. Amigo1, C. Vargas1 
1Department of Nutrition, Faculty of Medicine, Uni-
versity of Chile, CHile

Background and objectives: There is an association bet-
ween birth weight (BW) and chronic diseases and this associa-
tion increases with the increment of body mass index (BMI). 
Nevertheless it is not known if this effect changes with age. The 
Objective of this study was to asses if there is an amplification 
of the effect between BW and blood pressure in a follow up of 
adults.

Methods: Cohort study in the Valparaiso Region of Chile. 
Information of BW was get from birth registers in the Hos-
pital of Limache city and they were evaluated at age of 22 to 
28 (first survey, n=1234) and 32 to 38 years (second survey, 
n=782). Multiple linear models were fit to see the effect of BW 
and systolic (SBP) and diastolic blood pressure (SBP) in each 
evaluation, adjusting by sex and BMI in adult age. The second 
model considered the ponderation effect of attrition.

Results: Mean BP was 114.5/72.1 mmHg in the first and 
120.3/74.8 mmHg in the second evaluation. In the first as-

sessment there was a significant decrease of SBP for each Kg 
of increment of BW (β= -3.073, CI -4.884 to -1.263, p= 0.001). 
In the second evaluation, was a similar effect (β =-2.825, CI= 
-4.427 to -1.223, p= 0.001). An inverse effect was also observed 
with DBP in the second evaluation (β = -1.326, CI=-2.567 to 
-0.086, p=0.036). These effects were found only when sex and 
BMI of adult were considered in the model. In this period there 
was an increment of BMI of 2.7 points.

Conclusion: There was an inverse association between BW 
and BP in the two assessments, but there wasn’t an amplifica-
tion of the effect in the follow up of 10 years.

Key words: Cohort study, blood pressure, birth weight
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Hanoi, Vietnam 
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Background and objectives: Vitamin A deficiency is res-
ponsible for almost 0.6 million child deaths/year. Improving 
vitamin A status of lactating mothers after delivery seems an 
obvious strategy to improve vitamin A status of mother and in-
fant. Maternal high-dose vitamin A supplementation soon af-
ter delivery was recommended but recently cancelled by WHO 
as the efficacy was unclear. The present study investigated 
effects of inflammation and timing of the maternal high-dose 
vitamin A supplementation post-partum on vitamin A status 
in mothers and newborns.Methods. In a randomized, double-
blinded placebo-controlled trial, 400 pregnant women were 
randomly assigned at 28–32 weeks gestational age, to receive 
200000 IU vitamin A within 1 week after delivery (WK1) or 6 
weeks post-partum (WK6). Vitamin A in breastmilk and plas-
ma, and inflammation (CRP and AGP ) were measured at seve-
ral time points during the first 6 months post-partum. Results. 
Retinol concentrations during pregnancy and 6 months post-
partum were strongly correlated (r=0.53, p < 0.001). Prevalen-
ce of vitamin A deficiency in mothers 6 months post-partum 
was low (4.3% and 2.2% for WK1 and WK6, respectively), but 
high in infants (46.2% and 42.4% deficient and marginal status, 
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respectively). Breastmilk vitamin A concentrations were defi-
cient in 5% of the women first week post-partum, but increa-
sed to 28% of the women 6 months post-partum and tended to 
be higher in the WK1 compared to the WK6 group (24% and 
32%, respectively, p < 0.10). Inflammation, retinol and hemog-
lobin concentrations in mothers, and mother-infant retinol 
concentrations were related (p < 0.01 for all).

Conclusions: Lactation caused depletion of vitamin A sto-
res in mothers, resulting in a high prevalence of vitamin A de-
ficiency in infants 6 months post-partum. Inflammation was 
not only an important determinant of plasma retinol concen-
trations, but delivery-induced inflammation may also result in 
reduced effectiveness of the post-partum high-dose vitamin A 
supplement.

Key words: vitamin A, post-partum, inflammation.
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Background and objectives: Studies in single generation 
highlight role of dairy calcium in modulation of body com-
position and obesity. There are hardly any intergenerational 
studies on this asset of dairy calcium. Pune maternal nutrition 
study (PMNS) investigated the influence of maternal size and 
nutrition in pregnancy on fetal growth. During current analy-
sis we specifically studied the association of maternal calcium 
consumption with birth size. 

Methods: PMNS was conducted in six villages near Pune. 
Nutritional status (anthropometry, dietary intakes-recall, FFQ) 
measured in 797 pregnant women and birth size data on 633 
full term newborns is analyzed. 

Results: Mothers were short (151.9±5.1 cm) and un-
derweight (41.7±5.1 kg) and had low energy, protein and 
calcium intakes at 18wks of gestation (1763.1±504.5 Kcal, 
45.5±14.3 g, 720.0±298.1 mg, respectively). Primary sources of 
calcium were cereals, pulses (60%) while ~10-15% was from 
GLV and milk. At birth mean weight (BW) and length were 
low (2665 g, 47.8 cm). Mothers having milk calcium (milkCa) 
intake in the highest tertile (32-220 mg/d) had lower suprailliac 
skinfold thickness, fat mass and higher lean mass and gave bir-
th to children with larger birth size (BW 2595 vs.2660 g, length 
47.3 vs 47.9 cm, p = 0.05 both) than mothers in lowest milkCa 

tertile (0-2 mg/d). These effects were stronger in undernou-
rished mothers (Pre-pregnancy BMI<25 kg/m2) At 18wks, in 
spite of having body fat above median (>26%) mothers consu-
ming low milkCa (0-2 mg/d) gave birth to babies with smaller 
size in comparison to mothers consuming high milkCa (BW 
2570 vs 2748 g, length 47.5 vs 48.6 cm), perhaps due to fact 
that mothers with low milkCa consumption could not spare 
the body fat for fetal growth. 

Conclusions: In view of our findings milk can be a simple 
and easy solution for improving birth size in rural undernou-
rished mothers. 

Key words: fetal growth, birth size, dairy, calcium, India.

PO1043
IMPACT OF NUTRITION EDUCATION ON PREG-
NANCY WEIGHT GAIN AND BIRTH OUTCOME
K. Jahan1,2, S K. Roy1,2, S. Israt1,2, K. Ferdouse1,2, S B. Sa-
lam1,2

1Bangladesh Breastfeeding Foundation (BBF), Ban-
gladesh 
2Nutrition Foundation of Bangladesh (NFB), Bangla-
desh

Background and objectives: Pregnancy weight gain and 
birth weight of newborn mortality in Bangladesh. We have 
analyzed the effect of nutrition counseling during the third tri-
mester of pregnancy on weight gain, birth out come and breast-
feeding. 

Methods: The study was conducted in Maternal Care and 
Health Training Institute (MCHTI), Azimpur, and Mariesto-
pes clinic, Bashbari, Dhaka. Monthly nutrition education was 
given to 155g pregnant women for last 3 months until delivery 
while the similar number of women selected randomly were 
given routine service. Body weight was measured monthly and 
within 24 hours after delivery. Breastfeeding practice was ob-
served for 1 month after delivery. 

Results: Body weight at the end of intervention was 59% 
higher in the intervention group compared to the comparison 
group (8.60 vs 5.38 kg, p = 0.011). The mean birth weight of 
babies born to the intervention group was19% (0.49 kg) more 
than babies born to comparison group (2.98 kg vs 2.49 kg, p 
< 0.001). In the intervention group, 2.7% babies were LBW 
compared to 44.7% in the comparison group (p < 0.001). Birth 
weight was positively associated with intervention, initial body 
weight of pregnant women, total weight gain during pregnancy 
and frequency of intake of khichuri (p < 0.001). Initiation of 
breast-feeding within 1 hour of birth was 86% in the interven-
tion group compared to 56.7% in the control group (p < 0.001). 

Conclusions: The showed 59% more weight gain, 94% re-
duction in low birth weight and 54% increase in early initiation 
of breastfeeding compared to the comparison group.
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PO1045
NUTRITIONAL PROBLEMS RELATED TO CALCIUM 
INTAKE IN CHILDREN WITH LACTOSE INTOLE-
RANCE
A I. Jiménez Ortega1, A. Aparicio2, L. Pecharromán2, E. 
Aguilar2, R M. Ortega2 
1Pediatric Gastroenterology, Hospital San Rafael, 
Madrid, Spain 
2Department of Nutrition, Faculty of Pharmacy, 
Complutense University of Madrid, Spain

Background and objectives: Lactose intolerance (LI) sup-
poses some limitations on dairy consumption which could 
condition a lower calcium intake. The objective of this study is 
to analyze this hypothesis. 

Methods: A Spanish sample from 5 Spanish cities (A Coru-
ña, Barcelona, Madrid, Sevilla and Valencia) was studied and 
it included 505 children (259 males) aged 8-13 years. Dietary 
data were obtained by using a 3-day food record. A sanitary 
questionnaire was applied in order to know diseases of the par-
ticipants, including those that suffered from LI. 

Results: Those children with LI (1.39%) had a lower dairy 
consumption (1.42±0.85 servings/day) in comparison to tho-
se without LI (2.59±0.94 servings/day) (p < 0.001), although 
their consumption is correctly focused on cheese and yogurt 
consumption (1.06±0.69 vs 0.90±0.85 servings/day in children 
without LI, NS). No significant differences were observed in the 
consumption of other food groups between children with or 
without LI. However the lower milk consumption observed in 
children with LI in comparison to those without LI (0.37±0.61 
vs 1.19±0.57 servings/day, respectively) conditions a lower cal-
cium intake (635.1±213.8 vs 941.3±221.7 mg/day, respectively) 
(p < 0.001). Calcium recommended intake (RI) contribution 
was lower in the LI group (58.3±25.5%) in comparison to those 
without the disease (85.6±28.0%) (p < 0.05). 74.1% of healthy 
children and 100% of children with LI had calcium intakes be-
low those recommended by Department of Nutrition (2011) 
(and 54.4% and 84.9% had calcium intakes below the EAR, res-
pectively) (IOM, 2010). 

Conclusions: Children with LI need specific guidelines 
regarding the consumption of dairy that they should consu-
me (cheese, yogurt, milk without lactose, etc.) and regarding 
the consumption of calcium enriched food or calcium supple-
ments, in order to cover the RI of the mineral, because a high 
percentage of these children has inadequate intakes. 

Key words: children, calcium, dairy, lactose intolerance 
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PO1046
INTAKE OF VITAMIN K AS MODULATOR OF IN-
SULIN RESISTANCE IN A GROUP OF SPANISH 
SCHOOLCHILDREN
A I. Jiménez Ortega1, A M. López-Sobaler2, LG. Gonzá-
lez-Rodríguez2, RM. Ortega2 
1Pediatric Gastroenterology, Hospital San Rafael, 
Madrid, Spain 
2Department of Nutrition, Faculty of Pharmacy, 
Complutense University of Madrid, Spain

Background and objectives: Vitamin K is involved in blood 
coagulation and bone maintenance, but can also suposse a be-
nefit in glucose metabolism. Therefore, the aim of this study is 
to assess vitamin K intake and analyze their association with 
indicators of insulin resistance in schoolchildren. 

Methods: 573 children (264 boys and 309 girls) of 8-13 
years were studied. Dietary intake data was obtained using 
3-day food records. Insulin resistance was estimated by the ho-
meostasis model assessment (HOMA-IR): insulin (mU/ml) x 
glucose (mmol/l)/22.5. 

Results: Considering the dietary reference intakes (DRI) of 
the Institute of Medicine (2001) (55 and 60 mcg/day in chil-
dren of 8 years and older, respectively), the intake of vitamin 
K obtained (103.3±49.3 mcg/day) represents a 172.3±82.1% of 
the DRI, but 17.6% of schoolchildren failed to meet the DRI. 
Regarding the involvement of vitamin K in glucose metabolism 
is observed that schoolchildren with vitamin K intake above 
1 mcg/kg/day have a significantly lower value of HOMA-IR 
(1.22±0.85) than those schoolchildren who have a lower intake 
of vitamin K (4.4%) (2.18±1.25) (p < 0.001). Using the logistic 
regression analysis and considering the influence of gender and 
age, it is observed that the risk of having a value of HOMA-IR 
higher to the P75 (1.63) is lower when the intake of vitamin K 
is 1 mcg/kg/ day or higher (OR=0.997 (0.995-0.999), p < 0.05). 

Conclusions: The 17.6% of the schoolchildren have intakes 
of vitamin K lower than the DRI, moreover, those with lower 
intake of vitamin K have higher values of HOMA-IR. There-
fore, future studies should focus on the analysis of whether a 
higher consumption of the vitamin may help in some cases of 
insulin resistance. 

Key words: children, vitamin K, insulin resistance 
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PO1047
CAN COMPLEMENTARY FEEDING BEHAVIOR 
CHANGE INTERVENTIONS ACHIEVE IMPACT AT 
SCALE?
C S. Fabrizio1, 2, M J. van Liere2, G H. Pelto3 
1Independent Consultant, Stanley, Hong Kong 
2Global Alliance for Improved Nutrition (GAIN), 
Geneva, Switzerland 
3Division of Nutritional Sciences, Cornell University, 
Ithaca, NY, USA

Background and objectives: The WHO Global Strategy 
on Infant and Young Child Feeding (2003) emphasizes that 
providing sound and culture-specific nutrition counseling to 
mothers of young children will help ensure that local foods 
are prepared and fed safely in the home. Complementary fee-
ding behavior change communication has been identified as an 
effective intervention to improve infant and young child nu-
trition (Bhutta et al., 2008). Our objective in this study was to 
examine evidence concerning impact, cost-effectiveness, sca-
lability and sustainability of behaviour change interventions 
(BCI) to improve infant feeding practices and growth. 

Methods: We conducted a literature review to identify com-
ponents associated with BCI’s impact on nutritional status. We 
reviewed efficacy and effectiveness intervention trials publis-
hed since 1999, by searching PubMed, EBSCO, Popline, Goo-
gle Scholar and relevant review articles. Studies were included 
if they reported on the development and components of the 
intervention and provided data on the impact for children aged 
six to 24 months, in developing countries, using the outcomes 
of anthropometric change, nutritional intake, or change in tar-
geted behaviors. 

Results: Most programs utilized formative research to crea-
te clear and practical messages to enable behavior change. They 
combined multiple approaches such as counseling and social 
support. A few innovative programs utilized adult learning te-
chniques while others mirrored commercial marketing techni-
ques with social marketing. Many of the interventions aimed 
for sustainability through integration with the health system; 
however, they faced challenges where health systems were weak 
and health workers lacked capacity. Most studies reviewed pro-
grams of limited size and rarely reported cost-effectiveness or 
scalability potential. 

Conclusions: There is evidence for impact of BCI on growth 
and infant feeding practices under program conditions. There 
is very limited reported evidence for cost-effectiveness, sustai-
nability or bringing these programs to scale. 

Key words: infant and young child nutrition, behavior 
change interventions, complementary feeding, scale-up.

PO1048
LIFE COURSE STAGES AND TRANSITIONS ASSO-
CIATED WITH WEIGHT GAIN IN OBESE MEN
H H. Van Der Spuy1, H M. de Klerk1, H M. Vogel2, FAM. 
Wenhold3 
1Department of Consumer Science, Faculty of Natu-
ral and Agricultural Sciences, University of Pretoria, 
Pretoria, Gauteng, South Africa 
2Department of Psychology of Education, College 
of Education, University of South Africa (UNISA), 
South Africa 
3Department of Human Nutrition, Faculty of Health 
Sciences, University of Pretoria, South Africa

Background and objectives: Since complex human beha-
viour is at the root of obesity, it should also be studied on a mi-
cro-level, taking social context and specific relationships with 
food and roles of others across the life course into account. This 
study aimed to explore and describe in the obese man stages, 
transitions and the role of others in the life course, directing 
food trajectories and the experience of the self. 

Methods: A qualitative, phenomenological approach was 
used, combining symbolic interactionism and life course pers-
pectives to create a holistic view of obesity. Fourteen obese whi-
te South African men retrospectively described experiences of 
being obese through three individual, in-depth, unstructured 
interviews. ATLAS ti was used for data analyses by using co-
des and creating families and networks. Themes were identified 
and described. 

Results: Three themes emerged: the meaning of food, the 
sadness of obesity, and coping with obesity. The obese man’s 
eating habits were shaped by others, like his mother (child-
hood and adolescence), and his spouse, friends and work co-
lleagues in young adulthood (around 30). Indulgence in eating 
was for the anticipated pleasure it brought. Transitions like 
marriage and career changes influenced food and weight tra-
jectories with negative consequences for their self-experience. 
Overweight bodies gave rise to distressing physical constraints 
and emotional experiences of sadness. Regardless of numerous 
coping strategies, participants were not totally able to handle 
their plight. It actually deteriorated and impacted negatively on 
well-being. 

Conclusions: Interaction with significant others during 
specific life stages is important in the development of food tra-
jectories. Childhood is the stage at which the obese man lear-
ned food behaviour and attached meaning to food. 

Key words: obese men, life course, trajectories, significant 
others, self.
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PO1049
LEVEL OF ANEMIA AMONG ADOLESCENT GIRLS 
IN TRIBAL INDIA
R. Rani, J. B Singh, S. Sharma
Institute of Health Management Research, India

Background and objectives: India is the second most po-
pulous country in the world with 22.5 percent, adolescents. 
Adolescent girls need micronutrients to meet the body’s in-
creased demand for iron especially during menstruation. Preg-
nant adolescents who are underweight or stunted are more 
likely to experience obstructed labor and other complications. 
Anemia weakens women’s ability to survive childbirth, makes 
them more susceptible to infections. 

Methods: A cross sectional survey for anemia detection 
was conducted with a sample size of 709 adolescent girls from 
three blocks of Udaipur. Levels of anemia were defined as mild, 
moderate and severe. Reference values for anemia detection 
were taken as per Indian standards. Hemoglobin (Hb) level 
in g/dl as per RCH-II: Normal-Above 12 g, Mild-10.0-11.99 g, 
Moderate-8.0-9.99 g, Severe-below 8.0 g. 

Results: Collectively from three blocks, 79% of adolescents 
found anemic (mild anemic - 48%, moderate and severe ane-
mic-31%). The mean value of Hb for three blocks is 10.6 with 
1.47 standard deviation, which indicates adolescents suffering 
from anemia. Out of three blocks, comparatively Jhadol block 
had higher anemia as it had only 9% girls with normal Hb and 
49% adolescents moderately and severely anemic. 

Conclusions: Anemia is highly prevalent in adolescent 
girls, especially girls who belong to tribal area. Strategies to re-
duce anemia of the adolescent girls are need of the hour in both 
the government and interventions supported by development 
agencies. 

Key words: anemia, adolescent girls, India.
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A LONGITUDINAL STUDY OF IRON STATUS FROM 
PREGNANCY TO POSTPARTUM PERIODS
Y. Watanabe1, K. Uenishi1, H. Ishida1, H. Yoshikata2 

1Kagawa Nutrition University, Sakado, Saitama, 
Japan 
2Yoshikata Ladies Clinic, Yokohama, Kanagawa, 
Japan

Background and objectives: Iron deficiency anemia often 
occurs during pregnancy. However, pregnant women may pos-
sibly occur the hydremia because physiological blood is dilu-
ted due to an increase in circulating plasma volume and thus 
hemoglobin (Hb) concentration and hematocrit (Ht) level are 

relatively decreased. Therefore, it is very important for preg-
nant women to discriminate between iron deficiency anemia 
and hydremia. 

Methods: 103 Japanese women (aged 31.7 ± 3.7 years) at 
5-12 weeks of pregnancy were recruited from an antenatal cli-
nic in Yokohama between November 2010 and March 2011. 
Collected data included anthropometry and obstetric measu-
rements, with or without administration of iron, and blood 
samples at the first trimester, second trimester, last trimester, 
delivery and the first postpartum month. 

Results: Maternal red blood cell count, Hb concentration, 
Ht level and serum iron concentration were significantly de-
creased at the second trimester, last trimester and delivery 
compared to the first trimester. However, in the first postpar-
tum month, they were recovered to the same levels as the first 
trimester. Ferritin concentration was significantly decreased 
during pregnancy, and did not recover in the first postpar-
tum month. The prevalence of maternal anemia (Hb < 11 g/
dl, Ht < 33% (WHO)) was 4.9% at the first trimester, 41.7% at 
the second trimester and 53.4% at the last trimester. However, 
MCV and MCH fell within the criterions (MCV: 79.0-100.0 fL, 
MCH: 26.3-34.3 pg) in most of the subjects. In this study, low-
birth-weight baby and preterm baby were only three and one, 
respectively. Therefore, it was suggested that not only women 
with iron deficiency anemia but also a number of women with 
hydremia, due to a physiological blood dilution, were estima-
ted as maternal anemia. 

Conclusions: There was the possibility to overestimate ma-
ternal anemia because of a physiological blood dilution. 

Key words: pregnancy, iron deficiency anemia, physiologi-
cal blood dilution.
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MEDITERRANEAN DIET ADHERENCE AND RISK 
OF FRACTURES IN OLDER PERSONS: RESULTS 
FROM THE THREE-CITY STUDY
C. Feart1, S. Lorrain1, V. Ginder Coupez2, C. Samieri1, L. 
Letenneur1, D. Paineau2, P. Barberger-Gateau1 
1INSERM U897, Univ Bordeaux Segalen, Epidemiolo-
gie-Biostatistique, F-33076 Bordeaux Cedex, France 
2Danone Research, Centre Daniel Carasso, Global 
Nutrition Department, F-91767 Palaiseau Cedex, 
France

Background and objectives: The Mediterranean diet 
(MeDi) has well-known health benefits on the risk of mortality 
and several age-related diseases. However, the potential effect 
of a Mediterranean-type diet on the risk of fractures is unclear. 
The aim was to investigate prospectively the relationship bet-
ween adherence to the MeDi and the risk of fractures in older 
persons. 
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Methods: The study sample consisted of 1482 subjects, aged 
67 years and over, enrolled in the Three-City study in 2001-
2002. The outcome of interest was incidence of self-reported 
hip, vertebral and wrist fractures. Over 8 years of follow-up, 
155 individuals reported a fracture at any of the three sites. Ad-
herence to a Mediterranean-type diet was assessed at baseline 
by the MeDi score, a 10-point Mediterranean-diet scale, based 
on food frequency questionnaire and a 24 h recall. Multivaria-
te Cox regression were performed to estimate risk of fractures 
according to MeDi adherence. 

Results: In analyses adjusted for age, gender, physical acti-
vity, energy intake, education, marital status, BMI, self-repor-
ted osteoporosis, osteoporosis treatment and calcium and/or 
vitamin D supplements, each additional unit of MeDi score 
was associated with a non-significant increased risk of fracture 
(HR=1.10, IC95% 0.-,99-1.-,21). Among MeDi components, a 
high consumption of fruits (>2 servings/day) and a low con-
sumption of yoghurts (<1 serving/day) were significantly as-
sociated with a doubled risk of fracture of the hip (HR=1.95, 
IC95% 1.04-3.-,66) and the wrist (HR=1.98, IC95% 1.-,22-3.-
,21), respectively. An inverse U-shaped association between 
alcohol intake and risk of fracture at any site was observed (HR 
high vs moderate=0.61, p for trend 0.03). 

Conclusions: A diet closer to the MeDi is not associated 
with a decreased risk of fractures. This dietary pattern, charac-
terized by a low consumption of dairy products and a high con-
sumption of fruits, may not be considered as universal healthy 
dietary pattern. 

Key words: Mediterranean diet, fracture, aging.
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ADEQUACY OF FOLATE INTAKE DURING PREG-
NANCY: THE ROLE OF FLOUR FORTIFICATION 
AND DIETARY SUPPLEMENT
L. Crivellenti1, P. Barbieri1, D. Sartorelli1 

1Department of Social Medicine, University of Sao 
Paulo, Brazil

Background and objectives: The folate during pregnancy 
plays a relevant role in preventing some adverse effects on ma-
ternal and fetal health. The aim of the present study was esti-
mate the adequacy of folate intake contained naturally in foods, 
and the role of the flour fortification on the adequacy of the nu-
trient among pregnant women. Additionally, the dose of folic 
acid supplement recommended internationally was simulated 
to evaluate if the nutritional requirements during pregnancy 
would be achieved. 

Methods: Prospective study conducted among 82 adult 
pregnant in Ribeirao Preto, Brazil. Food intake was assessed 
by 3 dietary recalls during pregnancy and the adequacy of the 

nutrient was evaluated by the Estimated Average Requirement 
(EAR) as the cutoff point. The planning approach for the ho-
mogenous groups was used to simulate the effect of the dose of 
folic acid supplement. 

Results: It was found that 100% and 94% of pregnant wo-
men reported inadequate dietary intakes of dietetic folate and 
folic acid, from fortification, respectively (EAR < 520 µg). Con-
sidering a dose of 0.4 mg/day of the folic acid supplement, it 
was observed that 99% of pregnant women had their nutritio-
nal requirements achieved. 

Conclusions: High proportion of pregnant women had 
diets with inadequate folate content, and the fortification of 
wheat and corn flour had little impact in improving the availa-
bility of this vitamin. The dose of folic acid supplement recom-
mended by international organizations, added to the content of 
dietary folate, was adequate for the pregnant women evaluated. 
Funding: FAPESP (2011/03781-8), FAEPA. 

Key words: pregnancy, food intake, folic acid, dietary 
supplements.
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H. Aounallah-Skhiri1,2, J. El Ati3,2, P. Traissac4, S. Eymard-
Duvernay4, H. Ben Romdhane5, M. Hsairi1,2, F. Del-
peuch4, B. Bernard4 
1National Institute of Public Health, Tunis, Tunisia 
2LR12SPO5: Nutritional Surveillance and epidemio-
logy in Tunisia 
3National Institute of Nutrition and Food Technolo-
gy (INNTA), Tunis, Tunisia 
4Institut de Recherche pour le Développement 
(IRD), UMR 204 NUTRIPASS, IRD-UM2-UM1, Montpe-
llier, France 
5Epidemiology and prevention of CVD research 
laboratory, Faculty of Medicine, Tunis, Tunisia

Background and objectives: Diet quality (DQ) is an im-
portant determinant of adolescent’s health and should be asses-
sed regularly in order to identify nutritional problems. The aim 
of this study is to assess DQ of Tunisian adolescents in urban 
and rural areas and identify socioeconomic associated factors. 

Methods: Cross-sectional study (2005) concerned a cluste-
red random sample (1019 adolescents, 15-19 y). Dietary intake 
assessed by a validated semi-quantitative frequency question-
naire (134 items). DQ estimated by Diet Quality Index Interna-
tional (DQI-I) global (/100) and component scores. Socioeco-
nomic characteristics of the parents, lifestyle behaviour and 
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anthropometric measurements (weight, height) were recorded. 
The DQ scores examined according to socioeconomic factors. 
Adjusted relationships performed using logistic regression 
(good DQI-I (>60/100) vs poor). 

Results: DQI-I was higher among urban (58.2(0.4)) vs rural 
adolescents (56.6(0.5), p = 0.014) but not different by gender in 
both areas. The variety, adequacy and balance sub-scores were 
higher in urban area. Inversely, the moderation sub-score was 
higher in rural area (p = 0.0002). The frequency of good DQ 
was higher in urban (40.7%) vs rural area (31.5%; p = 0.049). 
Contrarily to urban area, in rural area, the DQI-I was higher 
when the education level of the mother was secondary or more: 
59.1(1.3) vs 56.4(0.5), p = 0.039; among adolescents of midd-
le economic level households: 58.8(0.7) vs 57.3(1.7) for higher 
and 55.9(0.6) for lower, p = 0.0004; adolescents were at school 
(57.3(0.6)) vs others: (55.7(0.6), p = 0.019). After adjustment 
on BMI, perceived stress, low physical activity and sport’s prac-
tice, DQI-I was higher for those having a working mother in 
urban area (OR:1.8(1.0-3.2), p = 0.045) and adolescents of 
middle economic level households vs low level in rural area 
(OR:2.0(1.2-3.3), p = 0.006). 

Conclusion: Tunisian adolescents had a moderate DQ but 
higher in urban vs rural area. Dietary strategy for improving 
DQ should consider the socioeconomic context in urban and 
rural areas. 

Key words: diet quality, socioeconomic factors, adoles-
cents, Tunisia.
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METABOLOMIC STUDY OF THE EFFECT OF ANTI-
METHANOGENIC TREATMENT ON RUMEN META-
BOLISM AT EARLY LIFE OF GOAT KIDS
L. Abecia1, G. Martínez1, A I. Martín-García1, C J. New-
bold2, D R. Yañez-Ruiz1 
1Instituto de Nutrición Animal, Estación Experimen-
tal del Zaidín-CSIC, Armilla, Granada, Spain 
2IBERS, Aberystwyth University, UK

Background and objectives: The aim of this work was to 
study whether intervention with an antimethanogenesis com-
pound (bromochloromethane, BCM) in early life of kids has an 
impact on rumen metabolism later in life. 

Methods: Eighteen doe goats giving birth to two kids were 
used. Nine does were treated with BCM (D+) from birth of 
kids to 8 weeks. The other 9 does were not treated (D-). One 
kid per mother in both groups was treated with BCM (k+) whi-
le the other was untreated (k-), resulting in four experimental 
groups: D+/k+, D+/k-, D-/k+ and D-/k-. Rumen samples were 
collected from kids at weaning (8 weeks), a month after (when 
the treatment ceased) and 3 months later. Extracted samples 
were split for analysis on GC/MS and LC/MS/MS platforms. 

Results: Valerate and acetate increased with time in all 
k- after weaning. In contrast, the time-dependent increase in 
valerate was less steep in k+ group after weaning. Treatment 
of does had an effect on phospholipase activity in kids after 
weaning. The most apparent effects of the maternal treatment 
of pre-wean kid rumen content was observed in medium chain 
fatty acids (MCFA C6-C14), which were greatly elevated in D+ 
kids. This effect for C9 and C11 MCFA, was mainly driven by 
the large increase in MCFA levels in kids from D+/k- group. 
Although MCFA would be mainly derived from maternal milk 
before weaning, many of these MCFA differences persisted 4 
months after wean. Most of the differences did not match bet-
ween D+ and D-, possibly suggesting additive effects of the doe 
and kid treatment on the global metabolic profile of ruminal 
content. 

Conclusions: Our results suggest that a modulation of the 
rumen microbial colonization at early life, including the in-
fluence of the mother, caused differential metabolic profile that 
persisted after weaning, regardless of the post-wean treatment.

Key words: bromochloromethane, early life, metabolism, 
offspring, rumen.
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bold2, D R. Yañez-Ruiz1 
1Animal Nutrition Institute, Estación Experimental 
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2IBERS, Aberystwyth University, UK

Background and objectives: Bromochloromethane (BCM) 
is one of the most effective methanogenesis inhibitors when 
fed to ruminants as reduces methane production by interfe-
ring with the cobamide-dependent methyl transferase step of 
methanogenesis. Our group has recently reported the effecti-
veness of using BCM in dairy goats on rumen fermentation 
and methane emissions. However, the effects on the rumen 
metabolism as a whole have not been investigated yet. The aim 
of this study was to study the effect of treating goats with an 
antimethanogenic compound (BCM) on changes on rumen 
metabolism. 

Methods: Eighteen goats giving birth to two kids were used. 
Nine goats were treated with BCM (G+) after kids were born 
and over 8 weeks. The other 9 goats were not treated (G-). Ru-
men samples were collected at weaning. The extracted samples 
were split for analysis on GC/MS and LC/MS/MS platforms. 

Results: Rumen content was a very metabolite-rich sample 
(473 named biochemical). The experimental treatment affec-
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ted levels of amino acid, lipid and carbohydrate metabolites. 
Levulinate, a keto acid from complex carbohydrates, N-acetyl-
methionine, derived from protein breakdown or amino acid 
acetylation, pyridoxate, a B6 metabolite, and indoleacetate, a 
tryptophan metabolite, were lower in G+. Benzoic acid, gene-
rated from metabolism of phenylalanine and polyphenols, was 
also lower with BCM. Another phenylalanine product, phe-
nethylamine, was elevated in rumen content of G+ animals. By 
contrary, ciliatine, which can serve as a source of nitrogen, car-
bon and phosphorous when degraded by bacteria, was elevated 
with the BCM treatment. Glycolysis intermediates were lower 
in BCM treated animals. Guanosine and cytosine, were higher 
and urate was lower in G+ goats. Palmitoyl ethanolamide was 
lower and oleic ethanolamide trended to be lower in animals 
fed BCM. GABA was elevated with BCM. 

Conclusions: The inhibition of methanogenesis by BCM 
involves a substantial shift in different metabolic pathways in 
the rumen. 

Key words: bromochloromethane, metabolism, rumen.

PO1056
HELMINTH INFECTIONS AND MICRONUTRIENTS 
IN SCHOOLCHILDREN: A SYSTEMATIC REVIEW 
AND META-ANALYSIS
B. de Gier1,2, M. Campos Ponce2, M. van de Bor1, C M. 
Doak2, K. Polman2,3

1Department of Health Sciences, section Health 
and Life Sciences, VU University Amsterdam, The 
Netherlands 
2Department of Health Sciences, section Infectious 
Diseases, VU University Amsterdam, The Nether-
lands 
3Department of Biomedical Sciences, unit Medical 
Helminthology, Institute of Tropical Medicine, Ant-
werp, Belgium 

Background and objectives: Helminth infections and mi-
cronutrient deficiencies are both highly prevalent in develo-
ping countries. Neither condition typically causes overt disease 
but they do lead to indirect morbidity and impaired physical 
and cognitive development. We aimed to systematically review 
current evidence on the relationship of helminth infections 
with micronutrient status in schoolchildren worldwide. 

Methods: We included both observational studies and 
RCTs. We used random effects meta-analysis 1) to estimate 
cross-sectional associations between helminths and micronu-
trient status; 2) to estimate anthelminthic treatment effects on 
micronutrient status, and 3) to estimate effects of micronu-
trient supplementation on helminth (re)infection. 

Results: Meta-analyses of observational studies showed a 
significant association between helminth infections and serum 
retinol (SMD (standardized mean difference) -0.30 [-0.48;-
0.13]) but not serum ferritin (SMD 0.00 [-0.7;0.7]). Conversely, 
meta-analyses of anthelminthic RCT studies did show a posi-
tive effect on ferritin (SMD 0.14 [0.08;0.20]) but not on retinol 
(SMD 0.04 [-0.06;0.14]). We did not find enough studies to 
pool data on other micronutrients besides ferritin and retinol. 
When evaluating helminth (re)infection rates in micronutrient 
supplementation studies, only multi-micronutrient interven-
tions showed a modest protective effect (OR 0.77 [0.61; 0.97]). 

Conclusions: We found significant associations between 
helminth infections and micronutrient status in schoolchil-
dren. Our results showed distinct associations with either 
serum retinol or serum ferritin. More evidence is needed to 
further unravel the interrelationship between helminth infec-
tions and micronutrient status. 

Key words: helminth, micronutrient, children.

PO1057
TRENDS OF COMPLEMENTARY FEEDING INDIA-
TORS IN CHILDREN AGED 6-23 MONTHS IN TAN-
ZANIA FROM 2004-50 TO 2010
R. Victor1, S. Baines2, K. Agho3, M. Dibley4 
1Community Health and Nutrition 
Department,Tanzania Food And Nutrition Centre, 
Tanzania 
2School of Health Sciences, Faculty of Health, Uni-
versity of Newcastle, NSW 2308, Australia 
3School of Medicine, University of Western Sydney, 
NSW, Australia 
4Sydney School of Public Health, University of Syd-
ney, NSW, Australia

Background and objectives: Sub-optimal complementary 
feeding practices are associated with poor nutrition status and 
contribute to high mortality rates among young children in 
many developing countries. The aim of this study was to de-
termine trends in complementary feeding indicators among 
children aged 6-23 months in Tanzania from 2004-05 to 2010. 

Methods: The study was a secondary analysis of cross-sec-
tional data from the 2004-05 and 2010 Tanzania Demographic 
and Health Surveys. These surveys used a multi-stage cluster 
sample of 10312 in 2004-05 and 10300 in 2010 from eight geo-
graphic zones in Tanzania. The sample consisted of 4755 in-
fants aged 6-23 months in both surveys. All statistical analyses 
were performed using Stata 10.0. Differences in prevalence es-
timates in complementary feeding indicators were expressed as 
percentages comparing between the two surveys periods using 
a chi-square to test the significance of differences at p < 0.05. 
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Results: The percentage of children aged between 6-8 
months who received soft, semi-solid or solid foods increased 
significantly from 77% in 2004-05 to 92% in 2010. The preva-
lence of minimum dietary diversity was low (40%) in 2004-05 
and remained unchanged (38%) in 2010. Similarly, the preva-
lence of minimum meal frequency decreased significantly from 
45% in 2004-05 to 34% in 2010 (p < 0.001). The prevalence of 
minimum acceptable diet decreased significantly from 19% in 
2004-05 to 14% in 2010. 

Conclusion: Tanzania has made significant progress in in-
creasing the proportion of infants aged 6-8 months who receive 
soft, semi-solid or solid foods as determined by the 2004-05 
and 2010 surveys but minimum dietary diversity, minimum 
meal frequency and minimum acceptable diet fall short of 
WHO recommendations. Findings from this study should help 
public health researchers and policy makers to reflect, plan and 
evaluate actions needed to support and encourage appropriate 
complementary feeding practices. 

Key words: complementary feeding; dietary diversity; meal 
frequency; acceptable diet.

PO1058
MATERNAL WORKING CHARACTERISTIC IS ASSO-
CIATED WITH CHILD UNDERWEIGHT IN URBAN 
MIDDLE-CLASS FAMILIES OF INDONESIA
A. Roshita 1, A. Page3, L. Schubert2, M. Whittaker2 
1SEAMEO RECFON University of Indonesia, Indone-
sia 
2School of Population Health, University of Queens-
land, Australia 
3School of Science and Health, University of Wes-
tern Sydney, Australia

Background and objectives: Children undernutrition is 
seen alongside the rise of middle class communities and in-
creased women’s participation in the workforce. Few studies 
explored the relationship between maternal employment and 
child malnutrition amongst the emerging middle class in de-
veloping countries. This study aims to assess whether maternal 
employment characteristics and having a non-maternal care-
giver were associated with child underweight in an urban area 
of Indonesia. 

Methods: The study was designed as a case-control study 
involving 288 (109 cases and 179 controls) children aged 12-
36 months. Cases were mild to moderately underweight chil-
dren, while controls were normal weight children. The data 
collection methods consisted of anthropometry measurements 
and structured interviews pertaining to socio-demographic 
characteristics of the families, maternal employment charac-
teristics and availability of caregivers, feeding practices, child 

illnesses in the preceding 2 weeks and support for mothers and 
caregivers. 

Results: Mothers working outside the home for less than 20 
hours per week (informal work) was associated with 6.04 hig-
her odds (CI = 1.20–30.57, p = 0.030) of their children being 
underweight, compared to mothers working outside the home 
for more than 40 hours per week (formal work), adjusted for 
child care arrangement and child characteristics, suggesting 
that mothers with secure income and a formal occupation con-
ferred an advantage for child nutritional status. Having non-
maternal caregiver was not significantly associated with child 
underweight. 

Conclusions: The mechanism of positive impact of formal 
working mothers on child nutrition in Indonesian urban midd-
le class communities may be through the stable care arrange-
ment in the absence of mother and the increased women’s inco-
me spent on child resources. Nutrition and child health policy 
responses should be directed to provision of alternative high 
standard child care arrangements for dual-working parents in 
Indonesia and other developing countries. 

Key words: child care practices, women employment, child 
underweight, Indonesia.
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TRENDS OF BREASTFEEDING INDIATORS IN TAN-
ZANIA FROM 1999 TO 2010
R. Victor1, S. Baines2, K. Agho3, M. Dibley4 
1Community Health and Nutrition 
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2School of Health Sciences, Faculty of Health, Uni-
versity of Newcastle, NSW 2308, Australia 
3School of Medicine, University of Western Sydney, 
NSW, Australia 
4Sydney School of Public Health, University of Syd-
ney, NSW, Australia

Background and objectives: Optimal breastfeeding practi-
ces are important to protect against child mortality, and mor-
bidity, and promote optimal growth and development of young 
child in low- and middle-income countries. Our aim was to 
examine trends in breastfeeding indicators among children 
aged 0-23 months in Tanzania between 1999 and 2010. 

Methods: The sample included 7603 children aged 0-23 
months from Tanzania Demographic and Health Survey data 
from 1999 to 2010. We examined trends in breastfeeding in-
dicators, which were defined using 2008 World Health Orga-
nisation recommended methods. Differences in prevalence 
estimates in breastfeeding feeding indicators were expressed 
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as percentages comparing between the three surveys periods 
using a chi-square to test the significance of differences at p < 
0.05. 

Results: Only 59.0 % of mothers initiated breastfeeding 
within the first hour of birth in 2004/5 and this was reduced 
to 46.1% in 2010. Prevalence of exclusive breastfeeding in in-
fants aged 0-5 months was 31.8%, 41.3% and 49.9% in 1999, 
2004/5 and 2010, respectively. The proportion of infants (0-5 
months) who were “predominantly breastfed” declined signifi-
cantly from 59.8% in 1999 to 16.8% in 2010. More than 91.0% 
of mothers breastfed up to 1 year in all surveys but the propor-
tion decreased to 57.2% , 55.5% and 51.1% in 1999, 2004/5 and 
2010, respectively, for children at 2 years of age. 

Conclusions: Tanzania made significant improvements, 
regarding exclusive breastfeeding for six months and conti-
nued breastfeeding up to 1 year, from 1999 to 2010. There was 
a significant decline in early initiation of breastfeeding within 
one hour after birth and continued breastfeeding up to two 
years from 2004/5 to 2010. These findings highlight the need 
for effective nutritional programs to promote early initiation 
of breastfeeding and continued breastfeeding of infants up to 
two years. 

Key words: early initiation of breastfeeding, exclusive 
breastfeeding, predominant breastfeeding, continued breast-
feeding, Tanzania.

PO1060
A STUDY OF DIETARY AWARENESS OF MOTHERS 
AND THEIR INFANTS
N. Takagi1

1Toyama College, Japan

Background and objectives: In recent year, the number of 
people affected lifestyle-related disease has been increasing in 
Japan. It is thought that provide adequate dietary education is 
necessary from childhood to prevent lifestyle-related disease. 
The purpose of this study is to built up a brand-new program 
for nutritional education in childhood, we surveyed some 
questionnaires for mothers. 

Methods: The participants in this survey were 19 mothers 
in Toyama city, Japan. We surveyed mothers of children who 
go to kindergarden. (n=19) 

Results: About 80 per cent of mothers and about 90 per cent 
of their infants surveyed stated that they enjoy a meal. In Japan, 
before eating you say ‘gitadakimasu’ and after you have finished 
you say ‘ggochisosama’. Dining manners observed about 80 per 
cent of mothers and their infants. They can learn dining man-
ners ‘hitadakimasu’ and ‘ggochisosama’ in the home. 

Conclusions: 0 per cent of mothers surveyed that they do 
not know nutrient requirement necessary for family. Though, 
about 60 per cent of mothers surveyed stated that they think 
intake necessary nutrients in a day. 

Key words: dietary education, lifestyle-related disease, die-
tary awareness.
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EFFECTS OF QUERCETIN SUPPLEMENTATION 
AND EXERCISE ON MITOCHONDRIAL BIOGENE-
SIS IN RAT MUSCLE
R A. Casuso1, E. Martínez-lópez2, F. Hita-Contreras1, R. 
Martínez-Romero4, A. Cañuelo4, A. Martínez-Amat1 
1Department of Health Sciences, University of Jaén, 
Spain 
2Department of Music, Plastic Expression and Body 
Language, University of Jaén, Spain 
3Department of Experimental Biology, University of 
Jaén, Spain

Background and objectives: Quercetin increase muscle fa-
tigue resistance by inducing muscle mitochondrial biogenesis 
as observed after 7 days of 12.5 mg/kg to 25 mg/kg supplemen-
tation in mice. But no ergogenic effects were found after 6-wk 
quercetin ingestion in both sedentary and exercised rats. Thus, 
the aim of the present study was to test if chronic quercetin in-
take is able to enhance mitochondrial biogenesis in sedentary 
and exercised rats. 

Methods: Male Wistar rats were randomly allocated into 
quercetin exercised (n = 9), quercetin sedentary (n = 8), no-
quercetin exercised (n = 8), no-quercetin sedentary (n = 8). 
Treadmill exercise training took place 5 days a week for 6 wee-
ks. Quercetin groups were supplemented (25 mg/kg of quer-
cetin) via gavage on alternate days. All rats were anesthetized 
with pentobarbital and were bled by cannulation of the aorta 
48h after the last exercise. Muscle was immediately collected 
and stored in liquid nitrogen. Gene expression of different ge-
nes (peroxisome proliferator-activated receptor coactivator 1, 
PGC-1α; NAD(+)-dependent histone deacetylases, SIRT-1) 
was quantitatively assessed by real-time PCR using α-actin as 
the normalizing gene. Mitochondrial content was estimated as 
the ratio between copy numbers of mtDNA vs nuclear DNA 
(αactin). 

Results: Both exercise (p < 0.05) and quercetin (p < 0.001) 
supplementation increased PGC-1α mRNA levels. Quercetin 
supplementation during exercise abolished (p < 0.001) the 
quercetin induced increase (p < 0.001) in SIRT1 mRNA ex-
pression. Moreover, the combination of exercise and querce-
tin supplementation caused lower (p < 0.05) mtDNA content 
when compared to exercise alone. 
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Conclusions: Quercetin supplementation do not alter ske-
letal muscle mitochondrial DNA content in sedentary rats. 
However, the combination of training and quercetin supple-
mentation compromise exercise induced SIRT1 mRNA expres-
sion and possibly compromised mitochondrial DNA content. 

Key words: quercetin, exercise, mitochondrial biogenesis.
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EFFECTS OF QUERCETIN SUPPLEMENTATION 
AND EXERCISE ON PGC-1 ALPHA AND SIRT1 IN 
RAT BRAIN
R A. Casuso1, E. Martínez-lópez2, F. Hita-Contreras1, R. 
Martínez-Romero3, A. Cañuelo3, A. Martínez-Amat1 
1Department of Health Sciences, University of Jaén, 
Spain 
2Department of Music, Plastic Expression and Body 
Language, University of Jaén, Spain 
3Department of Experimental Biology, University of 
Jaén, Spain

Background and objectives: Quercetin is thought to in-
crease brain mitochondrial biogenesis as observed after 7 days 
of 12.5 mg/kg to 25 mg/kg supplementation in mice. This effect 
was associated with an increased running time to fatigue. 
However, in a previous study, we found no ergogenic effect of 
quercetin neither in sedentary nor in exercised following 6-wk 
of quercetin intake. Thus, the aim of the present study was to 
test the hypothesis that long-term quercetin supplementation 
will not increase PGC-1α or SIRT1 in the brain of neither se-
dentary nor exercised rats. 

Methods: Male Wistar rats were randomly allocated into 
quercetin exercised (n = 9), quercetin sedentary (n = 8), no-
quercetin exercised (n = 8), no-quercetin sedentary (n = 8). 
Treadmill exercise training took place 5 days a week for 6 wee-
ks. Quercetin groups were supplemented (25 mg/kg of quer-
cetin) via gavage on alternate days. All rats were anesthetized 
with pentobarbital and were bled by cannulation of the aorta 
48h after the last exercise. Muscle was immediately collected 
and stored in liquid nitrogen.. Gene expression of different ge-
nes (peroxisome proliferator-activated receptor coactivator 1, 
PGC-1; NAD(+)-dependent histone deacetylases, SIRT1) was 
quantitatively assessed by real-time PCR using α-actin as the 
normalizing gene. 

Results: The exercised groups showed a quercetin-induced 
98% decrease (p = 0.003) in PGC-1α and a 194% decrease (p 
< 0.01) in SIRT1. Quercetin supplementation during exercise 
inhibits the expression of exercise-induced SIRT1 and PGC-1α 
in the brain. 

Conclusions: Long-term quercetin intake is able to enhan-
ce mRNA levels of some genes related to mitochondrial bioge-

nesis in brain, as previously described. However combination 
of exercise and quercetin compromise these gene-related adap-
tations.

Key words: quercetin, exercise, brain; PGC-1α; SIRT1.
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FAT MASS INDEX (FMI), LEAN MASS INDEX (LMI) 
AND APPENDICULAR MUSCLE MASS INDEX 
(AMMI) IN PROFESSIONAL FUTSAL PLAYERS.
D. Zomeño1, A. Lizzárraga1,2, I. Palma1, A. Farran1, D. 
Medina3, D. Florit3, F. Drobnic3 
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Background and objectives: Futsal (FS) is a relatively new 
sport and there are no many studies about anthropometry and 
body composition of futsal players. This sport demands great 
mobility and players undergo a lot of changes along the match 
(accelerations and shorts sprints are performed). In this disci-
pline is necessary to have an adequate strength. It seems inter-
esting to determinate the amount of muscle and its distribu-
tion along the body through the valoration of different indexes, 
which have not found a wide application yet. The aim of this 
study was to determine the values of Fat Mass Index (FMI), 
Lean Mass Index (LMI) and Appendicular Muscle Mass Index 
(AMMI) in professional male futsal players. 

Methods: Twelve professional male futsal players were in-
cluded, and all of them agreed to participate in this study. Af-
ter being subjected to whole body densitometry by dual X-ray 
absorptiometry, fat and lean body mass together with other 
parameters, FMI [fat (kg)/height (m)2], LMI [lean (kg)/height 
(m)2] and AMMI [arms and legs musculature (kg)/height 
(m)2] were calculated. Diet was recorded using 3-day records 
and nutrient intake was estimated using these data. The results 
were compared with the reference values from the NHANES 
and with the ones published by Schutz et al 2002. 

Results: Considering FMI (mean: 3.69 kg/m2), all of them 
had normal values, lower than the average for young men (4 
kg/m2). LMI’s mean was 19.-,41 kg/m2, higher than P50 18.-,9 
kg/m2. And finally AMMI’s mean was 9.64 kg/m2, supposing 
high values the ones over 9 kg/m2. 

Conclusions: We proposed the use of height-normalized 
indexes: LMI, FMI and AMMI in futsal players to avoid the 
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ambiguities that would be generated when these components 
are reported as percentages of body weight and/or by absolute 
weight. 

Key words: futsal, anthropometry, muscle, body composi-
tion.
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ACCEPTABILITY OF SALADS IN SCHOOL MEALS 
CONSUMED IN REAL CONDITIONS IN THE MUNI-
CIPALITY OF MURCIA, SPAIN
A. Rodríguez-Tadeo1, B. Patiño Villena2, M J. Periago 
Caston1, Ed. Gonzalez Martínez-Lacuesta2, G. Ros Be-
rruezo1 
1Research Group Nutrition and Food Science, Fa-
culty of Veterinary Medicine, University of Murcia, 
Spain 
2Municipal Health Services, Department of Social 
Welfare and Health, City of Murcia, Spain

Background and objectives: Hedonic evaluation of ve-
getables in school meals is limited, but necessary to optimize 
the consumption and contribute to improving of dining ser-
vices. SENSOCOLE is a sensory evaluation project in school 
canteens, which has explored user´s preferences. The aim of 
this study is to evaluate user’s preferences for salads served at 
school cafeterias and the real consumption. 

Methods: Descriptive study of hedonic acceptance of food 
(7-point scale) by 8-12 y school cafeteria users. Participated 10 
schools of Murcia City during a week, 5 in spring and 5 in au-
tumn season of 2012; 515 salads were evaluated. School menu 
included a salad as garnish; the amount served and the remains 
of salads were weighed to estimate real consumption. Statistical 
differences were fixed at p < 0.05. 

Results: 18% of the salads were not consumed; 86% inclu-
ded only fresh vegetables and 14% other components: tuna, 
egg or nuts. The overall hedonic grading of the salads was 5.14 
(median 5), no difference with that included other components 
and only 16% had negative evaluations. Difference was obser-
ved in autumn 5.36 (median 6) and the spring rate of salads 
4.71 (median 5) (p < 0.05). 66% of users leaving more than half 
of the quantity served in spring and 49% in autumn. The same 
trend was observed with second cycle users 5.31 (median 6) 
than the third 4.93 (median 5) (p < 0.05). No differences by 
sex had observed. The average consumption is 23.-,84±19.83 
grams, which represents a third of the recommendation for 
fresh vegetables in school meals. No differences by school year 
and sex. Differences between seasons, being higher in autumn 
(26.81±21.6) compared to spring consumption (17.27±13.04) 
(p < 0.05). 

Conclusions: Salads are highly valued but its consumption 
is low, indicating the need for sensory and nutritional educa-
tion with vegetables in the school environment. 

Key words: hedonic assessment, vegetable preference, 
school meal, Murcia.
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Hospital Universitario Puerta de Hierro, Madrid, 
Spain 
12Pediatric Gastroenterology and Nutrition Unit, 
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Background and objectives: To the best of our knowledge, 
the NEPAD registry is the only registry in the world with ex-
clusively pediatric data. The objective was to analyze the results 
of the NEPAD (Spanish Pediatric Home Enteral Nutrition) re-
gistry. 

Methods: Recompilation and analysis of the data from 
January 2003 to January 2013. 

Results: 1314 children (51.3% males), 1440 episodes, from 
28 hospitals were included. The median age of Home Enteral 
Nutrition (HEN) was 1.37 years (y) (IQR: 0.5-5.2). Diseases 
were classified into eleven groups, being neurological disor-
ders the most frequent (31%). 90% of the children received 
tube feeding support. The first enteral access was nasogastric 
tube (NGT) in 52.7% of the cases followed by gastrostomy (G, 
35.7%). Overall, a cyclic administration method was used in 
62.7% of the cases, 8.4% received continuous infusion and 
28.9% only bolus feeding. 71.6% used peristaltic pumps. The 
type of diet provided by tube was only enteral formula in 76% 
of the patients. The most common formula (43%) was paedia-
tric polymeric. Only 32 patients (2.5%) received parenteral 
nutrition simultaneously. Nutritional support had concluded 
in 65% of episodes. The median duration was 0.4 y (IQR 0.13-

1.5). 35% of the episodes are still open; their median duration is 
3.3 y (IQR 1.95-6). Analysis of the data obtained with respect to 
disease groups revealed highly significant differences. 

Conclusions: Numerous chronic diseases benefit from 
HEN. The modalities vary according to the underlying disea-
se, being the neurologically impaired children the major po-
pulation. Cyclic infusion is the most frequent administration 
method. Most patients use peristaltic pumps and complete for-
mula. The main reason for HEN interruption was transition to 
oral feeding. 

Key words: home enteral nutrition; gastrostomy; jejunos-
tomy; enteral tube feeding; enteral registry.
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Background and objectives: The World Health Organi-
zation recommends exclusive breast feeding for the first six 
months of life and continued breastfeeding up to two years. 
However, in many societies mothers practice mixed breast fee-
ding. In Tanzania, breast feeding is commonly practiced but 
only small proportion of infants are exclusively breastfed and 
there is limited information on the quantity of milk consumed. 
The objective of this study was to determine breast milk intake 
among infants born to HIV negative and HIV positive mothers. 

Methods: This was a longitudinal study. Eighty five mother-
infant pairs attending Reproductive and Child Health Care 
clinics were recruited and followed up at 6 and 9 months 
post-delivery. Maternal and infant anthropometric measure-
ments were taken. Breast milk intake was measured using the 
dose-to-the mother deuterium-oxide technique. Saliva from 
mother-infant pairs were collected and analyzed for deuterium 
enrichment by using Fourier Transform Infrared Spectrometry 
(FTIR) following standard procedures outlined by Internatio-
nal Atomic energy Agency (IAEA). 

Results: At three months post-delivery, the mean breast 
milk intake was 756±185 and 730±196 grams per day for in-
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fants born to HIV positive and HIV negative mothers respec-
tively. There was no significant difference in breast milk intake 
between infants born to HIV positive and those born to HIV 
negative mothers (p = 0.56). Exclusive breast feeding based on 
isotope technique was 20% at three months and 8.5% at six 
months post-delivery. 

Conclusion: Breast milk intake at three months was within 
the normal range both among infants born to HIV positive 
and HIV negative mothers. Only few mothers (20%) at three 
months and (8.5%) at six months were practicing exclusive 
breast feeding, majority were practicing mixed breast feeding. 

Key words: breast milk intake, HIV negative, HIV positive 
mothers, exclusive breast-feeding.

PO1067
INFLUENCE OF GINGER AND CINNAMON INTAKE 
ON INFLAMMATION AND MUSCLE SORENESS EN-
DUCED BY EXERCISE IN IRANIAN FEMALE ATHLE-
TES
R. Ghiasvand1, N. Shokri Mashhadi1, Gh. Askari1, A. Fei-
zi1, L. Darvishi1, M. Hariri1 
1Food Security Research Center, Isfahan University 
of Medical Sciences, Iran

Background and objectives: Ginger rhizomes (rich in gin-
gerols, shogaols, paradols and zingerone) have been used in 
Asia for the treatment of asthma, diabetes, and pain, and have 
shown potent anti-inflammatory attributes. Common spices 
such as Cinnamon (including cinnamic aldehyde and cinna-
myl aldehydeis) are used in food and many studies have fo-
cused on its anti-inflammatory components. Intense exercise 
can result in an inflammatory response to cell damage and also 
muscle soreness. The efficacy of dietary ginger and cinnamon 
as anti-inflammatory agents and their effectiveness in reducing 
muscle soreness has been investigated in limited studies on hu-
mans. Therefore, we have studied the effects of dietary ginger 
and cinnamon on inflammation and muscle soreness in Ira-
nian female taekwondo players. 

Methods: Sixty healthy, trained women, aged 13-25 years, 
were enrolled in the six weeks investigation and randomly ca-
tegorized into three groups (cinnamon, ginger or placebo) and 
received 3 g of ginger, cinnamon or placebo powder each day, 
depending on the group they belonged to. The IL-6 level and 
Likert Scale of Muscle Soreness were evaluated at the begin-
ning and the end of the study and compared among the groups. 

Results: Forty-nine of the participants completed the six-
week intervention. There were no significant changes in the 
IL-6 cinnamon and ginger group when compared with the pla-
cebo group, whereas, there was a significant fall in muscle so-
reness in the cinnamon group and placebo (P < 0.1) and ginger 
group and placebo (P < 0.01). 

Conclusions: Administration of ginger and cinnamon in 
athlete women for six weeks did not show any significant chan-
ge in the IL-6 level, but showed a decrease in muscle soreness 
in the cinnamon and ginger groups. 

Key words: Athletes, cinnamon, ginger, inflammation, 
muscle soreness

PO1068
QUERCETIN SUPPLEMENTATION DOES NOT AT-
TENUATE EXERCISE PERFORMANCE AND BODY 
COMPOSITION IN YOUNG FEMALE SWIMMERS
R. Ghiasvand1, L. Darvishi1, M. Hariri1, H. Khosravi-Bo-
roujeni1, Gh. Askari1, P. Rezaee1 
1Food security Research Center, Isfahan University 
of Medical Sciences, Iran 

Background and objectives: Quercetin is a health-enhan-
cing antioxidant bioflavonoid. This flavonoid occurs in variety 
of natural fruits and vegetables such as apple, cranberry, onion, 
broccoli, and teas. Many studies have shown that quercetin has 
possible positive effects on exercise performance. The aim of 
this study is the evaluation of effects of quercetin supplementa-
tion on VO2max and exercise performance in female athletes. 

Methods: This study was done on 26 young female swim-
mers. Participants were assigned in to groups and supplemen-
ted orally for 8 weeks with either Quercetin (Solaray®, USA, 
Inc) or placebo (dextrose). Before and after intervention, athle-
tes performed a continuous graded exercise test (GXT) on an 
electronically braked cycle ergometer (Lode, The Netherlands) 
to determine VO2max and time to exhaustion (TTE). 

Results: Participants in the quercetin group consumed hig-
her energy and protein and lower carbohydrates and fats. There 
was no significant differences in VO2max, TTE, lactate, and 
body fat between pre- and post-supplementation neither in the 
placebo group nor in the quercetin group. 

Conclusions: It is concluded that quercetin supplementa-
tion (1000 g/day) for 8 weeks in female athletes didn’t show any 
significant association with exercise performance.

Key words: Performance, quercetin, swimmers
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PO1069
DIETARY BEHAVIORS AND NUTRITIONAL AS-
SESSMENT OF YOUNG MALE ISFAHANI WREST-
LERS
L. Darvishi1, R. Ghiasvand1, M. Hariri1, Gh. Askari1, P. 
Daneshvar1, A. Shiranian1 
1Food Security Research Center, Isfahan University 
of Medical Sciences, Iran

Background and objectives: Young athletes have more nu-
tritional needs than other adolescents because of physical acti-
vity and physical development. Optimal athletic performance 
results from a combination of factors including training, body 
composition, and nutrition. Despite the increased interest in 
nutrition and use of dietary supplements to enhance perfor-
mance, some athletes might be consuming diets that are less 
than optimal. In wrestling it is common practice to optimize 
one’s body composition and body weight prior to a competi-
tion season. This often includes a change in dietary intake or 
habits. 

Methods: Twenty-eight wrestlers, between the ages of 17 
and 25 years, participated in this study. Dietary intakes of mi-
cro and macro nutrients were collected by face-to-face inter-
view, structured food frequency questionnaire (FFQ). Dietary 
intake of energy, carbohydrates, fats and proteins and micronu-
trients was evaluated. 

Results: Mean intakes of energy, carbohydrates, proteins 
and fat were higher than recommended dietary allowances 
(RDA). The mean intakes of all vitamins and minerals were 
higher than the RDAs in these wrestlers, except for vitamin D, 
biotin, zinc, iodine, chrome and molybdenum. 

Conclusions: On the basis of our results, nutritional edu-
cation should be given to these subjects and their families for 
promoting healthy eating habits. 

Key words: Athletes, dietary behavior, nutritional status, 
wrestlers

PO1070
EFFECT OF EIGHT WEEKS OF QUERCETIN SUPPLE-
MENTATION ON EXERCISE PERFORMANCE, MUS-
CLE DAMAGE AND BODY MUSCLE IN MALE BAD-
MINTON PLAYERS
L. Darvishi1, M. Hariri1, Gh. Askari1, P. Daneshvar1, R. 
Ghiasvand1 
1Food Security research Center, Isfahan University 
of Medical Sciences, Iran

Background and objectives: Quercetin is a bioflavonoid 
which occurs in many food items. Some previous studies on 

quercetin showed inconsistent results on exercise performan-
ce, muscle damage and body muscle in athletes. The aim of this 
study was to determine the effects of eight weeks of quercetin 
supplementation on exercise performance, muscle damage in-
dices and body muscle in badminton players. 

Methods: This placebo-controlled, double-blind clinical 
trial was conducted on 26 badminton players for eight weeks. 
The subjects were randomly assigned to one of two groups to 
receive daily quercetin (1000 mg) or placebo (1000 mg dex-
trose). VO2 max and time to exhaustion (TTE) for measuring 
performance and body fat percentage (BFP) were measured 
before and after intervention. Plasma samples were obtained 
for the determination of plasma lactate before and after inter-
vention. 

Results: Lactate concentration, body fat percentage and 
VO2 max did not show any significant difference (p > 0.05) 
after eight weeks of supplementation with placebo and quer-
cetin between two groups and within one group. There was a 
significant increase in TTE after intervention in the quercetin 
group (p < 0.05) but a significant change was not observed in 
the placebo group (p > 0.05). 

Conclusions: The current study shows that intake of quer-
cetin may improve endurance exercise performance but may 
not reduce the body fat percentage. 

Key words: body mass, exercise performance, muscle da-
mage, quercetin.

PO1071
EVALUATION OF QUALITY OF LIFE OF INSTITU-
TIONALIZED ELDERLY AFTER RECEIVING MODI-
FIED MILK
D. Takaara1, F. Pinheiro Amador dos Santos Pessanha1, 
E. Ferriolli1, M. Saladini Vieira Sales3, A. Saran Netto2, M 
A. Zanetti2, L C. Roma Junior3, H. Vannucchi1, K. Pfrimer1 
1Medical Clinical Department, Medical School of Ri-
beirão Preto, University of São Paulo, Ribeirão Preto, 
São Paulo, Brazil 
2College of Animal Science and Food Engineering, 
University of São Paulo, Pirassunga, São Paulo, 
Brazil 
3São Paulo’s Agency for Agribusiness Technology, 
Ribeirão Preto, São Paulo, Brazil

Background and objectives: The inclusion of sunflower 
oil, vitamin E and selenium in the diet of lactating cows could 
increase the quality of life for seniors supplemented with mo-
dified milk and bring benefits for their health. The objective of 
this study was to assess the change in quality of life of institu-
tionalized elderly fed for 12 weeks with modified milk. 
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Methods: Both sex individuals, over 60 years, and that live 
in a long stay house were recruited. The volunteers were divided 
into 4 groups corresponding to the type of milk supplemented. 
Modified milk was obtained by the cows, which were also sepa-
rated into 4 groups constituting: cows fed with control diet (I); 
cows fed with control diet plus vitamin E + selenium (II); cows 
fed with control diet with sunflower oil (III) and cows recei-
ving sunflower oil + vitamin E + selenium (IV). The addition 
of nutrients to each group enhanced the nutritional value of the 
milk. Each volunteer received, daily, three milk preparations 
(250 ml). The evaluation of the quality of life of the elderly was 
performed by the SF-36, which was applied before the start of 
the experiment and 12 weeks after supplementation. 

Results: A total of 30 individuals were assessed: 9 of group 
I, 6 of group II, 7 of Group III and 8 of Group IV. A statistical 
analysis by mixed effects model showed no significant diffe-
rence in the quality of life in any of the intervention groups, p 
= 0.5981 (I), p = 0.7606 (II), p = 0.8291 (III) e p = 0.8953 (IV). 

Conclusions: Performing a preliminary analysis on quality 
of life, it was not observed any change in the elderly before and 
after supplementation. 

Key words: elderly, milk, quality of life.

PO1072
EATING DISORDERS IN CHILDREN STUDENTS OF 
A SÃO PAULO PRIVATE SCHOOL ANSWER THE 
STANDARDIZED QUESTIONNAIRES (EAT-26, BITE 
AND BES QUESTIONNARIES)
R F. Simony1, E. Migliari1, F. Arruda1, T. Melo1 
1Mackenzie University, Rio de Janeiro, Brazil

Background and objectives: The great importance assigned 
to body image nowadays influence the identity and relations-
hips of children and adolescents, who are constantly exposed 
to unrealistic and health-detrimental standards of beauty, often 
leading to unattainable body image ideals that result in eating 
disorders, disabilities, feelings of frustration and self-image is-
sues. This study aims to evaluate the presence of eating disor-
ders in preadolescents and adolescents from 6th grade to the 
last year of high school whose presented risks of developing 
eating disorders. in a school in the State of São Paulo, 

Methods: A transversal study analyzed the answers of 191 
schoolchildren, from ages 11 to 18, attending a private school 
in the State of São Paulo. Each child answered 3 standardized 
questionnaires, the Eating Attitudes Test (EAT-26), the Buli-
mic Investigatory Test Edinburgh (BITE) and the Binge Eating 
Scale (BES).

Results: The results showed a tendency to engage in binge 
eating among children from 6th to 8th grades. A higher pre-
valence of anorexia and bulimia was detected in subjects at-

tending high school. Overall, 29.5% of the sample presented 
risk of developing anorexia, 26,2% risk of developing bulimia 
nervosa, 5.2% risk of binge eating and 1.1% severe bingeing. 

Conclusion: It is possible that globalization contributes ne-
gatively by spreading poor eating habits among the population, 
thus making eating disorders more frequent. More studies fo-
cusing on childhood pathological eating behaviors are warran-
ted to devise preventive strategies and to teach better coping 
skills in the face of social and media influences. 

Key words: eating disorders; adolescents; eating behavior.

PO1073
A FORMATIVE ASSESSMENT OF COMPLEMEN-
TARY FOODS AND FEEDING PRACTICES IN THREE 
REGIONS OF GHANA
S. Armah1, K. Tano-Debrah1, S. Ghosh2 
1Department of Nutrition and Food Science, Univer-
sity of Ghana, Accra, Ghana 
2Nevin Scrimshaw International Nutrition Founda-
tion, Boston, USA

Background and objectives: Infant and child feeding prac-
tices starting from birth are crucial and can impact immediate 
and long term nutritional status. This study was conducted to 
understand the major issues associated with complementary 
feeding, health and food security in the Upper West, Greater 
Accra, and Central regions of Ghana. 

Methods: The study was a qualitative assessment invol-
ving one rural, one urban and one peri-urban community. 
Assessment tools included key informant interviews and fo-
cus group discussions. Individual interviews were conducted 
with mothers with children aged 6-24 months of age, commu-
nity health workers, regional directors (Nutrition) and Dis-
trict Health Service Directors. Focus group discussions were 
held with village elders and mothers with children aged 6-24 
months. Data were collected on infant feeding practices, food 
security, health and sanitation, infant and young child nutri-
tion issues, complementary feeding practices and use of spe-
cific complementary foods. Responses from study participants 
were recorded, transcribed and reviewed to identify specific 
themes. Analysis was done based on themes. 

Results: Fifty six respondents participated in the study. 
Health officials all agreed that the main nutrition problems 
in infants and children 6-24 months were underweight due to 
poor feeding practices after 6 months of age. There is no spe-
cific complementary feeding program targeting prevention of 
malnutrition in children aged 6-24 months. Lack of proper hy-
giene and sanitation were major issues. Mothers reported ex-
clusive breast feeding at least until 6 months of age, with total 
breast feeding period ranging 18-24 months. At 6 months of 
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age, the most common complementary food given by mothers 
in all three regions is koko (fermented maize dough porridge). 

Conclusion: Breast feeding until 6 months of age was a 
common practice. Most complementary foods were cereal-ba-
sed. Interventions that will promote appropriate complemen-
tary feeding practices are needed. 

Key words: complementary foods, child feeding practices, 
nutritional status.

PO1074
DIETARY DIVERSITY AS AN INDEX OF INFANT NU-
TRITION, HEALTH, AND DEVELOPMENT IN RURAL 
INDIA
K M. Hurley1, N. Balakrishna2, S. Fernandez-Rao2, K V. 
Radhakrishna2, P. Ravinder2, N. Tilton3, K B. Harding4, G. 
Reinhart5, K M. Nair2, MM. Black3 
1Department of International Health, The Johns 
Hopkins Bloomberg School of Public Health, Balti-
more, Maryland, USA 
2National Institute of Nutrition, Indian Council of 
Medical Research, Hyderabad, India 
3Department of Pediatrics, University of Maryland 
School of Medicine, Baltimore, Maryland, USA 
4The Micronutrient Initiative, Ottawa, Canada 
5The Mathile Institute for the Advancement of Hu-
man Nutrition, Dayton, Ohio, USA

Background and objectives: Dietary diversity is required 
during the second half of infancy to meet the high nutrient de-
mands caused by rapid physical and neurological growth. This 
study examines how caregiver report of infant dietary diversity 
is related to infant nutrition, health, and developmental status 
in rural areas of Andhra Pradesh, India. 

Methods: A semi-quantitative food frequency questionnai-
re was developed and administered to 497 caregivers of infants 
(6-12 month). Dietary diversity was defined as the number of 
different types of food items consumed per week (scale, 0-28). 
Infant anthropometry (measured weight and length) and bio-
markers for iron deficiency (ID:ferritin <12 µg/L or sTfR >2.5 
mg/l) and inflammation (CRP >10 mg/l) were collected. Stun-
ting (HAZ <-2), wasting (WHZ <-2), and underweight (WAZ 
<-2) were computed using WHO standards. Home stimula-
tion (HOME Inventory), motor, language and visual reception 
(Mullen Scales of Early Learning) and socio-emotional status 
(Brief Infant-Toddler Socio-Emotional Assessment) were as-
sessed. Multivariable linear or logistic regression models, ad-
justing for infant age, home stimulation, household assets, and 
maternal education were examined. 

Results: Among infants 6-8 months, the mean dietary di-
versity score was 2.8 ± 2.6 (range, 0-15), among infants 9-12 
months, it was 6.3 ± 3.3 (range, 0-17). In multivariable regression 
models, dietary diversity was negatively associated with stun-
ting (OR=0.88; CI: 0.81, 0.96), iron deficiency (sTfR:OR=0.93, 
CI:0.86,0.99), and inflammation (CRP:OR=0.93; CI: 0.87, 
0.99); and positively associated with visual reception (B=0.43; 
CI: 0.18, 0.68), fine motor (B=0.54; CI: 0.24, 0.84), and expres-
sive language (B=0.56; CI: 0.27, 0.84). Dietary diversity tended 
to be associated with emotional competence (B=0.13: p = 0.07), 
but not associated with wasting, underweight, ferritin, gross 
motor or receptive language. 

Conclusion: Caregiver reports of low infant dietary di-
versity are suggestive of negative health, nutrition, and deve-
lopmental indicators among a sample of low-income families 
in rural India, even after adjusting for confounders. Support: 
Mathile Institute & Micronutrient Initiative 

Key words: dietary variety, infant nutrition, development.

PO1075
DIETARY INTAKES AND EATING HABITS OF ELITE 
ATHLETES IN SERBIA: ARE THEY FOLLOW THE CU-
RRENT SPORTS NUTRITION STANDARDS?
B. Djordjevic1, I. Baralic2, M. Andjelkovic2, N. Dikic2, T. 
Antic2, M. Vukasinovic-Vesic2, V. Blazencic-Mladeno-
vic2, M. Popovic2, S. Radojevic-Skodric3 
1Sport Medicine Association of Serbia, Belgrade, 
Serbia 
2Institute for Bromatology, Faculty of Pharmacy, 
University of Belgrade, Belgrade, Serbia 
3Institute of Pathology, School of Medicine, Univer-
sity of Belgrade, Serbia 

Background and objectives: Adequate nutrition has been 
recognized as very important factor for good health, conditio-
ning and performance in athletes. Therefore, the purpose of the 
present study was to assess dietary intakes and eating habits of 
elite Serbian athletes and to compare them with sports nutri-
tion standards. 

Methods: Data were obtained from 58 male athletes bet-
ween January 2011 and January 2012. Sixteen were soccer 
players, 12 were basketball players, 13 were kayakers, 8 were 
judokas and 9 were wrestlers. Participants completed anthro-
pometric measurements and dietary intake, energy expendi-
ture, energy balance, carbohydrate, protein, fat, vitamins and 
minerals were recorded. 

Results: Mean energy and carbohydrate intakes were below 
recommended values, with 34.5 % of the participants meeting 
their energy needs. Seventy-two percent of the participants fai-
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led to consume the minimum amount of carbohydrates that is 
required to support training. Fat intake (expressed as % of total 
calorie intake) of the kayakers was higher than recommended, 
while the mean protein intake of all participants was within 
the optimal range (1.2-2.0 g/kg). All the groups of athletes had 
adequate dietary intake of iron, magnesium, vitamin C and vi-
tamin B12. Only kayakers consumed adequate amount of cal-
cium. Intake of fibers, vitamin B6, vitamin A and vitamin E 
for all the groups was below the recommended values. All the 
groups of athletes showed an excess of sodium and insufficient 
consumption of potassium. 

Conclusions: The results of the present study demonstra-
ted that the majority of athletes do not have a good nutritional 
status for the intake of a carbohydrates, fibers, vitamin B6, vita-
min A, vitamin E and potassium. It is therefore suggested that 
effective dietary intervention measures, including educational 
programs on proper food selection and eating habits, are nee-
ded to improve the nutritional status of the athletes. 

Key words: energy intake; micronutrients; nutritional sta-
tus; athletes.

PO1076
EFFECTS OF ASTAXANTHIN SUPPLEMENTATION 
ON DNA STABILITY AND PARAOXONASE 1 ACTI-
VITY IN YOUNG SOCCER PLAYERS
I. Baralic1, B. Djordjevic2, M. Andjelkovic1, N. Dikic1, J. 
Kotur-Stevuljevic3, L J. Dimitrijevic4, T. Antic1, M. Vuka-
sinovic-Vesic1, S. Radojevic-Skodric5 
1Sport Medicine Association of Serbia, Belgrade, 
Serbia 
2Institute for Bromatology, Faculty of Pharmacy, 
University of Belgrade, Serbia 
3Institute for Medical Biochemistry, Faculty of Phar-
macy, University of Belgrade, Serbia 
4Institute of Virology, Vaccines and Sera – Torlak, 
Belgrade, Serbia 
5Institute of Pathology, School of Medicine, Univer-
sity of Belgrade, Serbia

Background and objectives: The carotenoid astaxanthin 
(Asx) is naturally found in variety of aquatic organisms, such 
as microalgae, crustaceans and fish. Asx possesses antioxidant, 
free radical–scavenging and anti-inflammatory properties and 
also reported to afford benefits to human health. Thus, the pur-
pose of the current study was to determine the effect of Asx 
on oxidative DNA damage and paraoxonase 1 (PON1) activity 
in young soccer players while following their habitual dietary 
intake and training program. 

Methods: Sixteen players were assigned in a double-blind 
fashion to Asx and placebo group. Blood samples were obtai-
ned before and after 90 days of supplementation. We used co-
met assay to investigate leukocyte DNA stability. The results 
were presented as DNA score and percent of cells with medium 
and high damage. We also determined PON1 activity in serum 
(using two different substrates: paraoxon and diazoxon), total 
sulphydril groups content (SH) and redox balance. 

Results: DNA score and percent of cells with medium and 
high damage decreased significantly in both groups of soccer 
players after 90 days of training period (p < 0.05). The signifi-
cant main effect of supplementation (p < 0.05) on PON1 acti-
vity toward paraoxon was observed. The PON1 activity toward 
diazoxon increased in Asx group after 90 days (p < 0.01), but 
not in the placebo group. SH groups content rose from pre- 
to post-supplementation period only in Asx group (supple-
mentation and training, p < 0.05). Redox balance decreased 
significantly in response to the regular training, regardless of 
treatment group (training, p < 0.001). 

Conclusions: Regular soccer training can have a protecti-
ve effect against oxidative DNA damage and oxidative stress 
in young athletes, probably through upregulation of their anti-
oxidant defenses. Asx supplementation had a beneficial effect 
in improving PON1 activity toward paraoxon and diazoxon, as 
well as total SH groups content in young soccer players. 

Key words: soccer, oxidative stress, DNA damage.

PO1077
ASSOCIATION BETWEEN FAT INTAKE DURING 
PREGNANCY AND GESTATIONAL DIABETES
P. Barbieri1, G S. Perdoná1, L J. Franco1, D S. Sartorelli1 
1Department of Social Medicine, University of São 
Paulo, Brazil

Background and objectives: Few studies have evaluated 
the association between dietary intake during pregnancy and 
the occurrence of gestational diabetes. The aim of the present 
study was to evaluate the quality/quantity of fat intake during 
pregnancy and to observe whether this is associated with ges-
tational diabetes. 

Methods: A cross-sectional study was conducted among 
800 healthy adult pregnant women. Food consumption was 
evaluated by a validated 85-item food frequency questionnaire 
(FFQ). The FFQ was administered between the 24th to 28th 
weeks of pregnancy. Gestational diabetes diagnosis was based 
on the International Association of Diabetes and Pregnancy 
Study Groups criteria (fasting plasma glucose ≥ 92 mg/dL, or 
1-h glucose ≥ 180 mg/dL, or 2-h glucose ≥ 153 mg/dL). For 
the present analysis we examined the association of energy 
adjusted tertile of fatty acids intake during pregnancy and the 
occurence of gestational diabetes in multiple logistic regres-



773Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

sion models [OR (95% CI)], adjusted by maternal age, BMI, 
and energy intake. 

Results: The mean (SD) age of participants was 28 (6) years 
old, and 19% had gestational diabetes. The mean (SD) satura-
ted, monounsaturated, and polyunsaturated fatty acids intake 
estimated were 30 (17), 23 (13), and 12 (7) g/daily, respectively. 
Pregnant women classified in the upper tertile of saturated fat 
intake were more likely to develop gestational diabetes [OR 
1.63 (IC 95% 1.01, 2.64)], when compared with women clas-
sified into the lower tertile. No associations between monoun-
saturated fatty acids intake [OR 1.17 (IC 95% 0.73, 1.87)], and 
polyunsaturated fatty acids intake during pregnancy [OR 0.88 
(IC 95% 0.55, 1.38)] and gestacional diabetes were found. 

Conclusion: Our data suggest that high intake of saturated 
fatty acid in early pregnancy is associated with a higher chance 
of developing of gestational diabetes. Funding: CAPES, CNPq 
(472221/2010-8). 

Key words: gestational diabetes, food intake, fatty acids.

PO1078
PROTEIN INGESTION ENHANCES WHOLE BODY 
NET PROTEIN BALANCE AFTER PHYSICAL ACTIVI-
TY IN HEALTHY CHILDREN
D. Moore1,2, K. Volterman3, J. Obeid3, E. Offord-Cavin1, 
B. Timmons3 
1Nestle Research Centre, Lausanne, Switzerland 
2University of Guelph, Guelph, Canada 
3McMaster University, Hamilton, Canada

Background and objectives: Physical activity is vital for 
normal musculoskeletal growth and development. Dietary 
protein ingestion after physical activity enhances whole body 
protein balance and can increases gains in lean mass in adults 
but its effects in children have yet to be investigated. We ai-
med to determine the impact of graded intakes of dairy protein 
on whole body protein synthesis (S), breakdown (B), and net 
balance (NB) over 9 and 24-h recovery periods after physical 
activity in healthy children. 

Methods: Under 24-h dietary control, thirteen (7 males, 
6 females) recreationally active children (11±1 y; 39.3±5.9 
kg; mean±SD) consumed an oral dose of [15N]glycine prior 
to performing 45 min of physical activity (3x5 min running; 
3x10 min cycling). Immediately after exercise, isoenergetic be-
verages containing a variable amount of protein (Control, C: 0 
g/100 ml; Low Protein, LP: 0.75 g/100 ml; High Protein, HP: 
1.5 g/100 ml) were consumed in a randomized, double blind, 
crossover fashion.

Results: Post-exercise protein intakes were 0.18±0.03 and 
0.32±0.07 g/kg for LP and HP, respectively. S and B were signi-
ficantly greater over 9 h as compared to 24 h with no differen-

ces between conditions. Consistent with the anabolic effects of 
exercise and feeding, NB was also greater over 9 h as compared 
to 24 h in all conditions (main effect time, p < 0.001). Over the 
early 9-h recovery period, HP was greater (p < 0.01) than LP 
and C with a trend (p = 0.075) towards LP being greater than 
C. NB was positive over 9 h for all conditions but only over 24 
h for HP. 

Conclusions: Dietary protein enhances net protein balan-
ce in children during recovery from activity; however, larger 
protein intakes (~0.32 g/kg) are required to maintain a positive 
protein balance over an entire 24-h period. Strategies to enhan-
ce net protein balance, and potentially musculoskeletal growth 
and development, in children should include the ingestion of 
high quality protein after physical activity. 

Key words: children, protein, exercise, growth, muscle.

PO1079
NET POSTPRANDIAL PROTEIN UTILISATION OF 
15N-LABELLED LAMB HYDROLYSATE IN OLDER 
ADULT HUMANS
S. Henare1, J. Cui1, P. Moughan1 
1Riddet Institute, Massey University, Palmerston 
North, New Zealand

Background and objectives: Ageing is associated with me-
tabolic and physiologic changes that may contribute to alter 
dietary protein digestibility and utilisation. In this study we 
evaluated the postprandial protein utilisation of 15N-labelled 
lamb hydrolysate in older adult humans. 

Methods: Lamb meat was uniformly labelled with 15N in 
order to differentiate between endogenous and exogenous ni-
trogen fractions in blood and urine samples. Protein labelling 
was achieved by feeding lambs a diet formulated with 0.8 % 
15N urea (10% enrichment) for 115 days. The final enrichment 
level of the lamb meat was 0.5 atom % excess. Sixteen healthy 
older adults (mean age = 71.0 ± 0.3 y) ingested 15N-labelled 
lamb hydrolysate (320 mmol N) in a balanced meal. Urine and 
serum were collected for 8 h following ingestion. The 15N-en-
richment was determined in the serum amino acids and urea 
and in the urinary urea and ammonia fractions. 

Results: The postprandial distribution of dietary N was 5.8 
± 0.9 % (of the ingested amount) in urinary urea and ammo-
nia, 7.8 ± 0.8 % in body urea and 7.6 ± 0.7 % (of the ingested 
amount) in serum protein 8 h after the meal. The biological va-
lue of the lamb hydrolysate was 86.2 ± 1.5 % considering a true 
ileal digestibility of 98.4 %. The dietary nitrogen was highly uti-
lized with a net postprandial utilisation of 84.5 ± 1.4 %. 

Conclusions: The results demonstrate that the lamb hydro-
lysate is a dietary protein source that is highly utilised in the 
older adult human. 
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Key words: net postprandial protein utilisation (NPPU), 
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PO1080
PRE-PREGNANCY BODY MASS INDEX AND MA-
TERNAL WEIGHT GAIN ARE INDEPENDENT PRE-
DICTORS OF NEWBORN BIRTH WEIGHT
S. Gowachirapant1,2, P. Winichagoon1, T. Pongcha-
roen1, A. Melse-Boonstra2, M B. Zimmermann2

1Institute of Nutrition, Mahidol University, Nakhon 
Pathom, Thailand 
2Division of Human Nutrition, Wageningen Univer-
sity, Wageningen, The Netherlands

Background and objectives: Pre-pregnancy maternal 
weight, gestational weight gain and other maternal factors may 
influence pregnancy outcomes, especially birth weight, which 
is a contributing factor toward infant mortality, morbidity and 
child development. This study aimed to investigate the rela-
tionship between maternal characteristics including pre-preg-
nancy body mass index (BMI, kg/m2), parity, weight gain (kg), 
gestational age at delivery (wks) and their newborns and birth 
weight (BW, grams). 

Methods: Healthy pregnant Thai women participated in 
the intervention study at Ramathibodi hospital, Bangkok. They 
were interviewed for pre-pregnancy weight and parity using a 
questionnaire. Pre-pregnancy BMI was calculated. Weight of 
mothers and newborns at delivery and gestational age were ob-
tained from the hospital record. 

Results: Three hundred and eighty singleton pregnant wo-
men with mean age of 30 years old and median baseline ges-
tational age of 11 weeks were recruited in the study. Two-third 
of the women had normal pre-pregnancy BMI (BMI 18.5-24.9 
kg/m2), while 17% were underweight (BMI <18.5 kg/m2) and 
15% were overweight or obese (BMI ≥25 kg/m2). The mean 
newborns´ birth weight was 3.107±451 g and only 7% of the 
newborns were low birth weight (BW <2500 grams). When 
comparing the distribution of pregnant women by pre-preg-
nancy BMI group, about 40% gained weight appropriately. 
Stepwise multiple regression analysis showed that pre-preg-
nancy BMI (β=20.37, p < 0.001), parity (β=63.44, p = 0.001), 
weight gain (β=18.6, p < 0.001) and gestational age at delivery 
(β=159.18, p < 0.001) were positive predictors of newborns´ 
birth weight. 

Conclusions: Maternal characteristics during pregnancy 
are significant predictors of their babies´ birth weight. Our fin-

dings suggest that in order to reduce low birth weight, weight 
counseling prior to pregnancy and weight gain monitoring du-
ring pregnancy may be beneficial. 

Key words: pre-pregnancy body mass index, weight gain, 
gestational age, maternal characteristics, birth weight.

PO1081
BREASTFEEDING AT 3 MONTHS IS ASSOCIATED 
WITH LOWER RISK OF ADIPOSITY AND LIPID ME-
TABOLISM ALTERATIONS AT 4 Y OF AGE
I. Ramírez-Silva1, J. Rivera1, R. Martorell2, A. Stein2, U. 
Ramakrishnan2 
1Center for Research in Nutrition and Health, Natio-
nal Institute of Public Health, Cuernavaca, Morelos, 
México 
2Hubert Department of Global Health, Emory Uni-
versity, Atlanta, Georgia, United States of America

Background and objectives: Evidence of the relationship 
between breastfeeding and risk of obesity and cardiometabolic 
alterations later in life is inconclusive. Objective. To evaluate 
the association between breastfeeding at 3 mo with adiposity 
and markers of lipid metabolism at age 4 y. 

Methods: Study subjects were offspring of women who par-
ticipated in POSGRAD, a double-blind, randomized, contro-
lled trial in which Mexican women were supplemented with 
400 mg/d docoxahexaenoic acid (DHA) or placebo from mid-
pregnancy to parturition. Breastfeeding status at 3 mo. was 
classified as exclusive (EBF), predominant (PBF), mixed (MBF) 
and non-breastfeeding (NBF). Anthropometric measurements 
and markers of lipid metabolism from non-fasting blood were 
obtained at 4 y. Analysis. We analyzed the data as a cohort, with 
adjustment for group assignment. Adjusted means of adiposity 
and cardiometabolic indicators by type of breastfeeding were 
estimated using multiple linear regression models adjusted for 
sex, age, treatment, socioeconomic level and time since last 
food (for lipid metabolism markers).

Results: Among 593 children, prevalence of breastfeeding 
was EBF=14.7%, PBF=16.4%, MBF=52.0% and NBF=16.9%. 
Relative to NBF children, EBF children had lower [means 
(95%CI)] abdominal circumference [EBF 52.2 (51.4, 53.0) vs 
NBF 53.5 (52.7, 54.33) cm; p < 0.05], sum of subscapular and 
triceps skinfolds [EBF 14.5 (13.7, 15.3) vs. NBF 15.9 (15.1 vs 
16.6) mm; p < 0.05], total cholesterol [EBF 155 (149.1, 160.7) vs 
NBF 165 (159.5, 170.8) mg/dl] and LDL cholesterol [EBF 78.6 
(73.4, 83.8) vs NBF 88.2 (83.2, 93.3) mg/dl] at 4 y. PBF children 
had lower Body Mass Index [PBF 15.0 (14.7, 15.3) vs NBF 15.6 
(15.3, 15.9) kg/m2; p < 0.05] and triglycerides [PBF 98.7 (88.7, 
109.7) vs MBF 111.3 (105.0. 118.0) mg/dl] than the NBF group. 
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Conclusion: EBF and PBF at 3 mo were associated with 
lower risk of adiposity and lipid metabolism alterations at 4 y 
of age. 

Key words: breastfeeding, adiposity, lipid metabolism alte-
rations.

PO1082
PREVALENCE AND RISK FACTORS OF ANEMIA IN 
LACTATING WOMEN IN CHINA
Z. Yang1, Y. Duan1, J. Wang1, S. Yin1 
1National Institute of Nutrition And Food Safety, 
Chinese Center For Disease Control And Prevention, 
China

Background and objectives: World Health Organization 
recently estimates that over 40% of pregnant women and ~30% 
of non-pregnant women are anemic globally. The purpose of 
the study is to identify which subgroups of lactating women 
had a higher risk of anemia in China.

Methods: Lactating women were recruited for Chinese Hu-
man Milk Project in Beijing, Heilongjiang, Yunnan, Gansu and 
Shandong. Venous blood was collected and hemoglobin was 
measured by using Hemocue 301 for lactating women from 1 
to 11 months postpartum (n=1523). 

Results: The prevalence of anemia (defined <120 g/L after 
adjusting altitude) was 0.9 % in Beijing, 6.3% in Heilongjiang, 
9.2% in Yunnan, 45.6% in Gansu and 7.4% in Shandong for 
these lactating women. The potential risk factors for anemia 
(16.6%) included the location of residence, prenatal anemia 
and postpartum duration. Compared to the lactating women 
living in Shandong, the adjusted odds ratio for anemia was 15.2 
[7.3, 31.7] and 0.13 [0.02, 1.07] for those living in Gansu and 
those living in Beijing, respectively. The prevalence of anemia 
was similar between those living in Shandong and those living 
in Heilongjiang and Yunnan. Prenatal anemia was associated 
with 1.92 [1.23, 3.01] times higher odds of being anemic pos-
tpartum. With every 1 month increasing postpartum, lacta-
ting women had 0.94 [0.89, 0.99] lower adjusted odds ratio for 
being anemic. 

Conclusion: Lactating women living in Gansu, with prena-
tal anemia and with shorter postpartum duration had greater 
risk for anemia. 

Key words: anemia, lactating women, China

Acknowledgements: Chinese National High-tech Re-
search and Development Program (863 program number 
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PO1083
COMPARISON OF STUDENT’S DIET FOCUSING ON 
N-6/N-3 POLYUNSATURATED FATTY ACIDS BET-
WEEN IOWA STATE UNIVERSITY (ISU) AND UNI-
VERSITY OF HYOGO (UH).
N. Hiramatsu1, W. White2, N. Kiyono1, R. Farhat2, L. Lie-
chty2 
1Nutritional Science, School of Human Science and 
Environment, University of Hyogo, Japan 
2Department of Food Science and Human Nutri-
tion, College of Human Sciences, Iowa State Univer-
sity, Japan

Background and objectives: Omega-3 Polyunsaturated 
fatty acids (n-3PUFAs) may be beneficial in preventing chronic 
diseases. Japanese traditionally eat much more fish than meat. 
However, the Japanese diet has become more westernized in 
recent years, especially in Japanese youth. The objective of this 
research was to study the differences in student diets between 
Iowa State University (ISU) and University of Hyogo (UH), fo-
cusing on fat intakes, and specifically n-6 and n-3 PUFAs in-
takes. 

Methods: We analyzed 3 day dietary records of meal and a 
lifestyle questionnaire (living style, eating habit, and frequency 
of several food choices etc.). Energy and nutrients intakes were 
calculated using the Japanese software HealthyMakerPro and 
by the American software Food Processor, respectively. The 
nutrient intakes and questionnaire were analyzed using SPSS 
for Windows. 

Results: Daily intakes of energy and nutrients were expres-
sed as values per kg body weight. Intakes of energy, total fat, 
saturated fatty acids were not different between ISU and UH 
students. Cholesterol intake in ISU students (2.91± 1.78 mg/
day/kg) is significantly lower than that in Japanese students 
(4.90± 2.20 mg/day/kg, p<0.05). The intake of n-3 PUFAs in 
UH students (1.36± 0.70 g/day) is significantly higher than in 
ISU students (0.78± 0.51 g/day, p<0.05). There was no signifi-
cant difference in the intake amount of n-6PUFAs between ISU 
and UH. The ratio of n-6/n-3PUFAs (10.2) in ISU students is 
higher than the ratio in UH students (6.1). There was a signifi-
cant difference between ISU and UH in the frequency of both 
fish and oily fish intakes (p<0.05). 

Conclusions: The diets of Japanese youth are moving closer 
to that of American youth, but some cultural differences persist 
(fish intakes frequency) between ISU and UH. 

Key words: n-6/n-3PUFAs, dietary intake, fish intake, ja-
pan, USA, college students 
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PO1084
ANEP IN BANGLADESH: ENABLING INFORMED 
NUTRITION CHOICES AND GREATER ACCESS TO 
NUTRITION FOODS
S. Siraj1, R. Rose2 
1Save The Children In Bangladesh 
2International Development Enterprises (iDE), Agri-
culture & Nutrition Extension Project (ANEP), ANEP 
Project Office, Floors 4 & 5, S. S. View, N. Hossain 
Brother Complex, Police line Road, South Alekanda, 
Barisal 8200, Bangladesh

Background and objectives: In Asia low income families 
often suffer from poor access to healthy foods and low ability 
to make good nutritional choices. The Agriculture and Nutri-
tion Extension Project (ANEP) has been supporting vulnera-
ble families to make healthy food choices in the south of Ban-
gladesh and the Nepal plains since January 2012. The ANEP 
aims to sustainably raise agricultural productivity, promote 
effective market linkages and nutritional awareness to improve 
the nutritional behavior of poor rural and urban households. 
ANEP is a partnership between International Development 
Enterprises(iDE), World Fish, CIMMYT, IRRI, Save the Chil-
dren, CODEC, CEAPRED, and BES and is funded by the Eu-
ropean Union(EU).The project seeks to reach 16000 vulnera-
ble households such as those with pregnant-lactating mothers, 
adolescent girls and children up to 5 years of age directly and 
30000 households through value-chain. 

Methods: This paper is based on baseline(October’12), for-
mative research (December’12) and program data collected 
from three rural sub-districts and urban slums of Barisal. 

Results: From both baseline and formative research, it was 
evident that food diversity was lower in urban slums then rural 
sites. The adolescent in the urban area have scored very poor 
(99% scored below 20) in nutritional knowledge scoring test. 
In its first year ANEP delivered some 308 urban nutrition ses-
sions reaching 2500 HHs (with 99% female participation) in 
Bangladesh. Among the rural beneficiaries 300 demonstrations 
have been set up across the aquaculture, field crop and vege-
table sectors. ANEP has developed and trained over 100 local 
service providers(LSPs) to make technology services available 
to small-holder farmers. 

Conclusions: The baseline data suggests that using targeted 
nutrition education in combination with agricultural inputs 
and rural-urban market linkages delivers synergies which can 
improve nutrition behaviors amongst the most vulnerable. 

Key words: agriculture, nutrition, rural-urban linkages.

PO1085
GESTATIONAL HYPERTENSION; RISK FACTOR; 
DIETARY INTAKE
F. Jebunnesa1, H. Chowdhury1, L. Ali1 
1Bangladesh Institute of Health Sciences, Dhaka, 
Bangladesh

Background and objectives: We have previously shown 
that pregnancy induced hypertension (PIH) is associated with 
hypertension in a later period after delivery. Diet plays an im-
portant role in the development of hypertension, but the as-
sociation of maternal diet with their future development of 
hypertension in PIH has not yet been studied. The present stu-
dy was undertaken to dietary factor(s) is (are) involved in the 
association between GH and later life hypertension. 

Methods: The study design had both a cross- sectional and 
retrospective component. A total of 140 women (age, 32.4±8.1 
y, and BMI 25.1±4.1, kg/m2, M±SD) with a previous history 
of PIH in any pregnancy were included. Clinical and anthro-
pometric parameters were measured by standard techniques, 
lipids were measured by enzymetic colorimetric method, Sys-
tolic blood pressure 130 mmHg or diastolic blood pressure 90 
mmHg were taken as cut-off values for hypertension. Dietary 
intakes were assessed by Food Frequency Questionnaire (24 hr 
recall methods). 

Results: A total of 140 women [age in years 32.4±8.1 y and 
BMI 25.1±4.1 kg/m2, (M±SD)] with a previous history of GH 
in any pregnancy were included. 49 Subjects (35%) developed 
hypertension over duration of 5 to 12 yrs. Total energy intake 
was higher in Htn [kcal, 2175.7±399.6] as compared to non-
Htn [1239±483] subjects. The higher energy was contributed 
mainly by carbohydrate sources from rice (g/day, 582.1±6 
vs 239±71.9). On logistic regression analysis, Htn showed a 
strong positive association with past history of PIH and total 
energy intake and Carbohydrate intake when the effects of age 
and BMI were adjusted. 

Conclusion: Women with past history of PIH have more 
chance of developing hypertension and it may have an associa-
tion with increased energy intake from carbohydrate sources. 

Key words: gestational hypertension; risk factor; dietary 
intake.



777Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

PO1086
NUTRITIONAL STATUS ASSOCIATED WITH SO-
CIO-DEMOGRAPHIC VARIABLES AND FOOD SE-
CURITY AMONG CHILDREN: A STUDY IN DISAD-
VANTAGED RURAL BANGLADESH
A. Quddus1, S. Bauer2 
1Department of Agricultural Statistics, Bangladesh 
Agricultural University, Mymensingh, Bangladesh 
2Institute of Project and Regional Planning, Justus-
Liebig University, Giessen, Germany

 Background and objectives: Nutritional status of children 
in hilly, coastal and river-flooded areas remains unreported 
those are the most vulnerable disadvantaged communities. To 
develop a national policy for solving the nutritional problem of 
children in these areas, this study was undertaken to investiga-
te nutritional status of children and its association with their 
socio-demographic variables and food security status. 

Methods: A cross-sectional study was conducted in three 
different ecological zones, (river flooded, hilly/forest and 
coastal). Ten percent of the aggregate households in selected 
fifteen villages were interviewed. Three anthropometric indi-
cators, viz, stunting, underweight and wasting were measured 
among 156 children aged 24-59 months and BMI was calcula-
ted among 246 children aged 60-119 months. Six child-referred 
questions were used to construct food security scale. Binary 
logistic regression analyses and Chi-square test were used. 

Results: The prevalence of severe underweight, wasted 
and stunted among children aged 24-59 months were 44.9%, 
31.7% and 14.1%, respectively, whereas 17.5% and 47.2% 
among children aged 60-119 months were severely stunted and 
underweight, respectively. Underweight was 41% less likely 
among boys as compared to girls. Children whose family had 
3-4 children were 3 times more likely to be underweight than 
the children whose family had 1-2 children. Three anthro-
pometric measures of child malnutrition were significantly 
associated with level of mother’s education. High proportion 
of stunted, underweight, wasted children and children having 
lower values of BMI were food insecure. 

Conclusion: Children of the studied population are at high 
risk of malnutrition. Effective motivational program should be 
taken to limit 2 children per household and increase female 
education including nutritional knowledge. Nutrition Rehabi-
litation Program for the children under 5 years and free nu-
tritious food for school going children during school hour in 
rural disadvantaged areas of Bangladesh should be formulated 
and implemented. 

Key words: anthropometric, children, nutritional status.

PO1087
A PAST HISTORY OF GESTATIONAL HYPERTEN-
SION IDENTIFIES WOMEN AT RISK FOR HYPER-
TENSIVE DISEASE AND ASSOCIATED WITH DIET
F. Jebunnesa1, H. Chowdhury2, L. Ali1 
1Dept of Biochemistry and Cell Biology, Bangladesh 
Institute of Health Sciences, Bangladesh 
2Dept of Biostatistics, Bangladesh Institute of 
Health Sciences, Bangladesh

Background and objectives: We have previously shown 
that pregnancy induced hypertension (PIH) is associated with 
hypertension in a later period after delivery. Diet plays an im-
portant role in the development of hypertension, but the as-
sociation of maternal diet with their future development of 
hypertension in PIH has not yet been studied. The present stu-
dy was undertaken to study dietary factor(s) involved in the 
association between gestational hypertension (GH) and later 
life hypertension. 

Methods: The study design had both a cross-sectional and 
retrospective component. A total of 140 women (age, 32.4±8.1 
y, and BMI 25.1±4.1, kg/m2, M±SD) with a previous history 
of PIH in any pregnancy were included. Clinical and anthro-
pometric parameters were measured by standard techniques, 
lipids were measured by enzymatic colorimetric methods, sys-
tolic blood pressure 130 mmHg or diastolic blood pressure 90 
mmHg were taken as cut-off values for hypertension. Dietary 
intakes were assessed by food frequency questionnaire (24 hr 
recall methods). 

Results: A total of 140 women [age 32.4±8.1 y and BMI 
25.1±4.1 kg/m2 (M±SD)] with a previous history of GH in 
any pregnancy were included. 49 Subjects (35%) developed 
hypertension over duration of 5 to 12 y. Total energy intake 
was higher in hytpertensive (Htn) [kcal, 2175.7±399.6] as 
compared to non-Htn [1239±483] subjects. The higher ener-
gy was contributed mainly by carbohydrate sources from rice 
(g/day, 582.1±6 vs 239±71.9). On logistic regression analysis, 
Htn showed a strong positive association with past history of 
PIH and total energy intake and carbohydrate intake when the 
effects of age and BMI were adjusted. 

Conclusion: Women with past history of PIH have more 
chance of developing hypertension and it may have an associa-
tion with increased energy intake from carbohydrate sources. 

Key Words: gestational hypertension; risk factor; dietary 
intake.
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PO1088
THE EFFECT OF INTERMITTENT ANTENATAL IRON 
SUPPLEMENTATION ON INFANT OUTCOMES 
IN RURAL VIETNAM: A CLUSTER RANDOMISED 
TRIAL
S. Hanieh1, T T. Ha2, J A. Simpson3, G C. Casey1, .T. Thuy2, 
N C. Khuong4, D D. Thoang4, S R. Pasricha1, T D. Tran2, T. 
Tuan2, T. Dwyer5, J. Fisher6, B A. Biggs7 
1Department of Medicine, University of Melbourne, 
Melbourne, Vic, Australia 
2Research and Training Centre for Community Deve-
lopment, Hanoi, Vietnam 
3Centre for Molecular, Environmental, Genetic and 
Analytic Epidemiology, Melbourne School of Popu-
lation Health, University of Melbourne, Melbourne, 
Vic, Australia 
4Provincial Centre of Preventive Medicine, Ha Nam, 
Vietnam 
5Murdoch Childrens Research Institute, Melbourne, 
Vic, Australia 
6The Jean Hailes Research Unit, School of Public 
Health and Preventive Medicine, Monash University, 
Melbourne, Vic, Australia  
7Royal Melbourne Hospital, Melbourne, Vic, Australia

Background and objectives: The currently recommended 
maternal iron-folic acid (IFA) supplementation given daily in 
pregnancy in developing countries has had limited effective-
ness in reducing anemia due to poor compliance and variable 
availability. We assessed the effect of daily IFA supplementa-
tion, compared with intermittent dosing of IFA or multiple 
micronutrients (MMN) during pregnancy, on maternal and 
infant outcomes in a rural province of Vietnam. 

Methods: A cluster randomised controlled trial was con-
ducted in Hanam Province. Pregnant women less than 16 wee-
ks gestation (n=1258) residing in 104 communes, were ran-
domly assigned to take either daily IFA, twice weekly IFA, or 
twice weekly MMN. 

Results: At baseline, mean hemoglobin was 12.33 g/dl (SD 
1.23), with an anemia prevalence of 12.6%. Prevalence of fe-
rritin deficiency (2%), folate deficiency (1.2%) and B12 defi-
ciency (0.2%) were low. More than 90% of women were iodine 
deficient. There was no difference in birthweight in infants of 
women receiving daily IFA, compared to twice-weekly IFA (p 
= 0.27) or twice-weekly MMN (p = 0.11). 

Conclusions: A variety of antenatal micronutrient deficien-
cies are common in this setting, although ferritin, folate and 
B12 deficiency are not prevalent in early pregnancy. Twice wee-
kly iron-folic acid is an effective alternative to daily iron-folic 
acid supplementation during pregnancy in rural Vietnam.

Key words: antenatal; iron and micronutrient supplemen-
tation; irthweight.

PO1089
MATERNAL VITAMIN D DEFICIENCY AND INFANT 
OUTCOMES IN RURAL VIETNAM
S. Hanieh1, T T. Ha2, J A. Simpson3, G C. Casey1, T T. Thuy2, 
N C. Khuong4, D D. Thoang4, T. Tuan2, T D. Dwyer5, J. Fis-
her6, B A. Biggs7 
1University of Melbourne, Melbourne, Vic, Australia 
2Research and Training Centre for Community De-
velopment, Hanoi, Vietnam 
3Centre for Molecular, Environmental, Genetic and 
Analytic Epidemiology, Melbourne School of Popu-
lation Health, University of Melbourne, Melbourne, 
Vic, Australia 
4Provincial Centre of Preventive Medicine, Ha Nam, 
Vietnam 
5Murdoch Childrens Research Institute, Melbourne, 
Vic, Australia 
6The Jean Hailes Research Unit, School of Public 
Health and Preventive Medicine, Monash Universi-
ty, Melbourne, Vic, Australia  
7Royal Melbourne Hospital, Melbourne, Vic, Austra-
lia

Background and objectives: Vitamin D deficiency du-
ring pregnancy has been shown to result in significant adverse 
health outcomes for the mother and infant. Here we describe 
the prevalence of vitamin D deficiency during pregnancy in a 
rural setting in Vietnam, and assess the impact of this deficien-
cy on neonatal and infant outcomes during the first 6 months 
of life.

Methods: Serum 25-hydroxyvitamin D concentrations of 
960 pregnant women in Ha Nam province Vietnam, were mea-
sured at 32 weeks gestation, and infants were monitored until 6 
months of age. Participants were part of a double-blind cluster 
randomized trial where pregnant women had been randomi-
sed to one of three micronutrient regimes. 

Results: Eighteen percent (176/960) of women had serum 
25-hydroxyvitamin D concentrations less than 50 nmol/L 
during late pregnancy. A reduced risk of preterm birth with 
higher maternal 25-hydroxyvitamin D concentration was ob-
served. (Odds Ratio 0.78 per 20 nmol/L increase in vitamin D 
concentration, 95% CI 0.61 to 0.99). 

Conclusions: Low 25-hydroxy vitamin D levels during 
pregnancy are of concern in rural Vietnam, and are associated 
with important neonatal and infant health outcomes. Strategies 
to increase vitamin D levels in pregnant women in this setting 
should be considered. 

Key words:vitamin D; pregnancy; infant health.
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PO1090
ANTENATAL AND EARLY INFANT RISK FACTORS 
FOR IMPAIRED INFANT GROWTH DURING THE 
FIRST 12 MONTHS OF LIFE IN RURAL VIETNAM
S. Hanieh1, T T. Ha2, J A. Simpson3, G C. Casey1, T T. Thuy1, 
N C. Khuong4, D D. Thoang4, T D. Tran2, T D. Tuan2, T. 
Dwyer5, J. Fisher6, B A. Biggs7 
1University of Melbourne, Australia 
2Research and Training Centre for Community De-
velopment, Hanoi, Vietnam 
3Centre for Molecular, Environmental, Genetic and 
Analytic Epidemiology, Melbourne School of Popu-
lation Health, University of Melbourne, Melbourne, 
Vic, Australia 
4Provincial Centre of Preventive Medicine, Ha Nam, 
Vietnam 
5Murdoch Childrens Research Institute, Melbourne, 
Vic, Australia 
6The Jean Hailes Research Unit, School of Public 
Health and Preventive Medicine, Monash Universi-
ty, Melbourne, Vic, Australia  
7Royal Melbourne Hospital, Melbourne, Vic, Austra-
lia

Background and objectives: Adverse conditions occurring 
during early life may lead to long-term consequences for a 
child’s future growth and development. We determined which 
factors occurring during pregnancy and the first six months of 
life were associated with impaired infant growth at 12 months 
of age, in rural Vietnam. 

Methods: This observational cohort study was conducted 
in rural Ha Nam province, Vietnam. Participants were infants 
born of women who had been previously randomised to one 
of three micronutrient regimes during pregnancy, as part of a 
double-blind cluster randomized trial. Infant growth and nu-
tritional status during the first 12 months of life were assessed 
and maternal and early infant factors associated with impaired 
infant growth were determined. Primary outcomes were height 
for age z scores, and prevalence of stunting at 12 months of age. 

Results: At 12 months of age, 9.2% of infants were stunted, 
and mean height for age z score was -0.74 (SD 0.97). Multi-
variate analysis demonstrated factors associated with stunting 
at 12 months of age were male sex, maternal height less than 
145cm, maternal education, and maternal body mass index. 

Conclusions: Measures to reduce stunting in childhood 
should be targeted at increasing female education, and impro-
ving maternal nutritional status during pregnancy.

Key words: Growth and development; Pregnancy.

PO1091
THE RELATIONSHIP BETWEEN HOUSEHOLD 
FOOD SECURITY AND CHILD GROWTH IN BAN-
GLADESH: DOES THE DEPTH OF DEPRIVATION 
MATTER?
J. Waid1, F. Ahmed1 
1Helen Keller International, Bangladesh

Background and objectives: Standardized perception-
based food security measures seek to quantify food insecurity 
across cultures. In pursuit of this goal, reduced measures focu-
sing only on the most severe indicators, such as going to bed 
hungry or going for a day and night without food, have been 
promoted as these elements correlate better across countries. 
However, no research has yet attempted to relate elements of 
the various depths of food insecurity to child growth or exa-
mine the mechanism through which these affect child growth. 

Methods: Seasonal, cross-sectional data from two years of 
the Food Security and Nutrition Surveillance Project was ag-
gregated (six surveillance rounds), resulting in a data set of 
20507 mother and child pairs. The relationship of individual 
and composite indicators of food insecurity to child feeding 
and growth was examined using multivariate regression and 
child feeding practices were tested for mediation between hou-
sehold food insecurity and child growth. 

Results: Child feeding practices differed by household 
food security status as did child growth outcomes. In addition, 
children in food secure households were found to have better 
growth outcomes even after accounting for child feeding prac-
tices and household dietary diversity. The elements of food in-
security that were not mediated by child feeding practices were 
the less severe conditions (worrying about obtaining food, ea-
ting less preferred food, and eating only rice). 

Conclusions: Security is a requirement for mental and phy-
sical health. As such, the relationship between food security 
and the nutritional status of adults and children was not com-
pletely captured by examining the relationship between food 
insecurity and food choices. Furthermore, though useful as a 
cross country tool, studies within a culture should seek to in-
clude “milder” indicators of food insecurity and these have real 
implications for household well-being. 

Key words: food-security, child-growth, well-being, IYCF .
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PO1092
FOOD BELIEFS AMONG DIABETIC PREGNANT 
MOTHERS IN BANGLADESH
K R. Ahmed1, S. Hossain1, L. Ali2 
1Dept of Health Promotion & Health Education, 
Bangladesh Institute of Health Sciences, Bangla-
desh 
2Dept of Biochemistry and Cell Biology, Bangladesh 
Institute of Health Sciences, Bangladesh

Background and objectives: Pregnant mothers with diabe-
tes, especially in developing countries, are particularly prone to 
suffer from dietary imbalances due to superstitions and irratio-
nal beliefs and practices. The aim of the study was to explore 
the existing beliefs and practices related to food intake during 
pregnancy among a group of Bangladeshi diabetic pregnant 
mothers. 

Methods: One hundred diabetic pregnant mothers (age in 
yrs, M±SD, 30±4) were purposively selected from the OPD of 
BIRDEM (the tertiary care hospital of the Diabetic Association 
of Bangladesh). Majority of them were literate (96%). An in-
terviewer-administered questionnaire was used to explore the 
beliefs and practices about the time of intake and the nature of 
food. 

Results: 43% of the pregnant mothers believed that food 
should not be taken during the ‘call for prayer’ and 91% of these 
mothers practiced it. For ‘eclipse’ the percentage of such kind of 
belief was much higher (80%) and 90% of these mothers prac-
ticed it. With varying proportion for particular fishes 44-58% 
respondents believed that some fishes should be avoided due 
to the increased movement of child, fetal malformation and di-
sease. Many of them (93%) actually practiced it. Twenty eight 
percent had adverse beliefs about duck, 78% about pineapple, 
4% about blackberry nd 8% had misbeliefs about coconut. The 
corresponding percentages for practice were 82%, 99%, 75% 
and 50%, respectively. Mentally and physically abnormal child 
(like eye spot with pineapple, black skin with blackberry and 
white eyes with coconut), different kinds of child illness and 
threat of abortion were among the reasons for misbeliefs about 
food. 

Conclusions: There are a number of nonscientific beliefs 
and prejudices among diabetic pregnant mother of Bangladesh 
regarding the intake of food. Educational awareness program 
should be needed for eliminating misbelieves during pregnan-
cy. 

Key words: beliefs, diabetes, pregnant mother.

PO1093
ASSOCIATION OF TELEVISION VIEWING AND DIE-
TARY BEHAVIOR WITH OVERWEIGHT AND OBE-
SITY IN PRIMARY SCHOOL CHILDREN OF DHAKA 
CITY
S. Sultana1, A. Hussain2, L. Ali3 
1Dept of Health Promotion & Health Education, 
Bangladesh Institute of Health Sciences, Bangla-
desh 
2General Practice & Community Medicine, Universi-
ty of Oslo, Oslo, Norway 
3Dept of Biochemistry and Cell Biology, Bangladesh 
Institute of Health Sciences, Bangladesh

 Background and objectives: Childhood obesity is a major 
risk factor for cardiovascular disease and also increases risk for 
future diabetes. In a developing country like Bangladesh, tele-
visions have become a important household item, particularly, 
TV advertisements may have a great impact on dietary beha-
vior on children. The aim of the present study was to assess the 
possible association between dietary behaviour and television 
viewing with overweight or obesity in Bangladesh urban pri-
mary school children. 

Methods: A cross-sectional study was conducted 1200 pri-
mary school children. Data were collected from Dhaka City. 
Participants (age 6-13 years) were randomly collected on the 
basis of predefined scoring. Subjects were classified as un-
derweight (<90.99%), normal (91-110%), overweight (111-
120%) and obese (> 120%), if their weight-for-height values 
were within the ranges of the recommended median values. 
Duration of television viewing was categorized as <60 min/day 
and >60 min/day. Dietary history was taken by specific food 
frequency questionnaire. Univariate and Multivaiate regression 
models were used as appropriate. 

Results: The substantial number of overweight and obesi-
ty was found to be 31% in the study subjects. Mean fat intake 
was significantly higher in overweight and underweight groups 
(p = 0.008) compared to the normal group. About 13.6% 
overweight and 18% obese children watched television more 
than 60 minutes. A significant positive correlation (r= 0.106, 
p = 0.04) of junk food intake with overweight and obesity and 
significant correlation (r= 0.292, p= 0.001) was found between 
TV viewing with weight for height. In logistic regression analy-
sis, overweight and obesity were associated with TV viewing 
(p < 0.001) and junk food taking (p = 0.02) when the effects of 
other confounders (sex, age, parent’s education, parent’s inco-
me) were adjusted. 

Conclusion: A substantial number of children are already 
overweight and obese and TV viewing and unhealthy food in-
takes are important contributors of weight gain. 

Key words: child obesity, television viewing, diet.
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PO1094
DIETARY PATTERN AND FOOD HABITS AMONG 
ADOLESCENT AND ADULT STUDENT GIRLS IN A 
CITY OF SOUTH INDIA
S. Omidvar1, K. Begum1 

1University of Mysore, India

Background and objectives: The prevalence of obesity and 
underweight has increased in recent years due to changes in 
eating habits all over the world. On the other hand eating be-
havior and dietary factors are as a risk factor in several impor-
tant diseases such as cancer, coronary heart diseases or obesity. 
Therefore, we assessed the food habits and dietary pattern of 
adolescent and adult girls in an urban area from south India 
and exploring relationships between some factors such as SES , 
age groups and food behavior. 

Methods: A cross-sectional study conducted on 1000 
healthy young female students aged 11-28 years. A self ad-
ministered questionnaire was used to collect information on 
socio-demographic indicators, food habits and patterns. Body 
weight and height was measured and BMI computed. All the 
statistical analyses were performed using SPSS 16.0. 

Results: 50.1% of adolescents were underweight. Higher 
percentage of overweight subjects was adults. Skipping meals 
was significantly higher among adolescents. Subjects belonged 
to low SES had higher percentage of underweight while higher 
proportion of overweight girls belonged to high SES. Adoles-
cents formed highest proportion of meal skippers (53.9% vs 
49.1%). 68.7% of subjects consumed fast foods daily or fre-
quently. 53.7% of adolescents and 40.2% of adults had snacks 
regularly. Adolescents from low SES had higher percentage of 
daily consuming of fast foods and bakery items. Only 13.7% of 
subjects use to consume at least one animal product, such as 
meat or an egg every day. 

Conclusions: The results of this study could be used as an 
important baseline for future monitoring of the dietary pattern, 
nutritional situation of young females especially adolescents. 

Key words: food habits, food pattern, dietary pattern.

PO1095
DOSE-DEPENDENT EFFECTS OF N-3 FATTY ACID 
ON ERYTHROCYTE MEMBRANE IN CYCLISTS
I. Guillén Guillén1, J. Contreras1, D. Barnuevo1, A. Lu-
que1, C. Domingo2, J. López-Román1, A. Villegas3 
1Cátedra de Fisiología del Ejercicio, Universidad 
Católica San Antonio, Murcia, Spain 
2Departamento de Bioquímica y Biología Molecular, 
Universidad de Barcelona, Spain 
3Dirección General de Deportes, Comunidad Autó-
noma de la Región de Murcia, Spain

Background and objectives: Polyunsaturated fatty acids 
(PUFA), such as n-3 fatty acid (docosahenaenoic acid –DHA- 
and eicosapentaenoic acid –EPA-), which are present in cell 
membrane lipid, are important for many biochemical and phy-
siological functions. Fish oil supplementation increases the re-
lative proportion of the long-chain n-3 PUFA in erythrocyte 
membrane. The purpose of this study was to establish a dose-
response relationship between levels of n-3 fatty acid supple-
mentation (Algatrium®) and changes in erythrocyte membra-
ne. Algatrium® is a nutritional supplement consisting of DHA 
and EPA, and it has the same structure of natural oil–extracted 
from fish. 

Methods: A randomized, double-blind, placebo-contro-
lled, parallel design dose-response supplementation trial of 4 
week duration was undertaken. 59 healthy cyclists were ran-
domly into 5 experimental groups receiving different amounts 
of DHA and EPA (DHA/EPA: 350/50, 1050/150, 1750/250, 
2450/350 mg/d, or placebo). Blood was collected in standard 
tubes using EDTA as anticoagulant. Fatty acid profiles in 
erythrocyte membranes were assessed at baseline and after 4 
weeks by flame-ionization GC. 

Results: DHA and EPA supplementation progressively in-
creased the levels of n-3 in erythrocyte membranes after 4 wee-
ks. There was a strong linear relationship between dose and the 
changes in DHA incorporation. Total n-6 fatty acids decreased 
in all groups. Consequence of these changes, the ratio n-6/n-3 
experienced a dose-dependent significant decrease in indivi-
duals who consumed the experimental product under study 
(350/50 mg p < 0.023; 1050/150 mg p < 0.0012; 1750/250 mg p 
< 0.001; 2450/350 mg p < 0.001) 

Conclusions: n-3 PUFA consumption produces an increa-
se in these, particularly DHA, in the erythrocyte membrane, 
being this raise dose-dependent. 

Key words: lipids, n-3 PUFA, docosahexaenoic acid 
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PO1096
INFLUENCE OF BIRTHWEIGHT AND BREASTFEE-
DING PRACTICES ON BODY ADIPOSITY AND IN-
SULIN RESISTANCE OF ADOLESCENTS IN MALAY-
SIA
L H. Foo1, P S. Teo1, N F. Abdullah1, M E. Aziz2 

1Programme of Nutrition, School of Health Scien-
ces, Universiti Sains Malaysia, Health Campus, 
Kubang Kerian, Kelantan, Malaysia 
2Department of Radiology, School of Medical 
Sciences, Universiti Sains Malaysia, Health Campus, 
Kubang Kerian, Kelantan, Malaysia

Background and objectives: Few studies have addressed 
whether there is a relationship between birthweight and infant 
feeding practices, and body adiposity and insulin resistan-
ce during adolescence, especially in adolescents. The aims of 
the study was to determine the influence of birthweight and 
breastfeeding practices on adiposity and insulin resistance in 
397 adolescents aged 12 to 19 years in Malaysia. 

Methods: Information on early growth status and feeding 
practices was obtained from parental questionnaire. Body adi-
posity was measured using dual-energy X-ray absorptiometry. 
Fasting glucose and insulin was measured, and insulin resistan-
ce was calculated based on the homeostasis model assessment 
(HOMA-IR). Analysis of covariance was used to determine the 
associations between birthweight and feeding practices, and 
adiposity and insulin resistance, after adjustments for socio-
demographic, pubertal status, dietary intakes and lifestyle phy-
sical activity and sedentary practices. 

Results: Breastfeeding duration was inversely associated 
with total and regional adiposity. However, subgroup analysis 
of adolescents with preterm delivery (<37 weeks) showed that 
birthweight was inversely associated with fasting glucose, insu-
lin and HOMA-IR concentrations, and breastfeeding duration 
was inversely correlated with adiposity levels. Significant hig-
her fasting glucose, insulin and HOMA-IR concentrations (all 
p < 0.05) were seen among those with low birthweight group 
compared to those at higher birthweight at preterm birth, af-
ter full adjustments for these covariates and body mass index. 
Additionally, adolescents with longer duration of breastfeeding 
practices had significantly lower levels of body adiposity (all p 
< 0.01). In contrast, only significant influence of breastfeeding 
duration on body adiposity levels were found among adoles-
cents borned at full term. 

Conclusions: The present findings indicate that intraute-
rine environment factors determining birthweight may have 
permanent effects on insulin resistance in preterm delivery, 
whereas breastfeeding duration practices during infancy, re-
gardless of term delivery status, can exert long-term impacts 
on body adiposity in adolescence. 

Key words: breastfeeding, birthweight, adiposity, insulin 
resistance, early growth status.

PO1097
A COMPARATIVE STUDY OF IDEAL BODY MASS 
INDEX AND DIET-RELATED FACTORS OF YOUNG 
WOMEN IN KOREA AND JAPAN
K. Mizumoto1, Y. Takashima1, H K. Kim1, K W. Lee2, S J. 
Chung2, MS. Cho2 

1Fukuoka Women’s University, Japan 
2Ewha Woman’s University, Korea

Background and objectives: An increase of young lean wo-
men (BMI <18.5kg/m2: 29.0%) is one of recent issues in Japan. 
The idea of that a beautiful woman should be thin has been 
fixed among young women, and the idea may lead a desire to 
be thinner for healthy weight. A high rate of young Korean wo-
men who strongly desire to be thin was also reported. However, 
the rate of young lean women in Korea is about half of the Ja-
panese rate (15.0%). This study aims to identify similarities and 
differences of body images and diet-related factors amongst 
young Japanese and Korean women. 

Methods: A cross-sectional study was conducted at F Uni-
versity in Japan and E university in Korea. The subjects con-
sisted of 168 Japanese and 139 Koreans students. Data was 
collected through anthropometric measurements and a ques-
tionnaire survey. Mann-Whitney’s U test and qui-square test 
were employed for data analysis. 

Results: The BMI medians were 19.8(2.3)kg/m2 and 
19.7(2.5)kg/m2 in the Japanese and the Korean students, res-
pectively (p = 0.106). The ideal BMI means amongst the Ko-
rean students (18.5+1.1kg/m2) was significantly lower than 
that amongst the Japanese students (19.1+1.1kg/m2) (p < 
0.01). Of the Korean students, the mean number of skipping 
breakfast was significantly more frequent (p < 0.01) and ha-
ving dinner with family was significantly less frequent (p < 
0.01) than within the Japanese students. On the other hand, the 
Korean students were more frequently having a recommended 
Korean traditional-meal-combination than the Japanese stu-
dents (recommended Japanese traditional-meal-combination). 

Conclusions: Although the ideal BMI mean amongst the 
Korea students was significantly lower, the perception was not 
reflected to their actual BMI. Keeping traditional meal combi-
nations might be a factor of maintaining healthy weight. The 
reasons for being able to have traditional meal combinations 
despite of frequent breakfast-skipping and eating without fa-
mily should be studied soon.

Key words: young women, BMI, diet, comparison study.
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PO1098
THE RELATION BETWEEN MATERNAL NUTRITIO-
NAL STATUS WITH BABY BIRTH WEIGHT AND 
BIRTH LENGTH IN SINT CAROLUS HOSPITAL JULY 
- SEPTEMBER 2011
C. Kliranayungie1, E L. Achadi1 
1Departement of Nutrition, University of Indonesia, 
Depok, West Java, Indonesia

Background and objectives: Both birth weight and birth 
length show prenatal growth of the baby. Maternal nutritional 
status, which are maternal height and prepregnancy body mass 
index as before pregnancy, also maternal iron status in third 
trisemester and weight gain during pregnancy as during preg-
nancy, have the most important influenced to prenatal growth. 
This study aimed to determine the relation between maternal 
nutritional status with baby birth weigth and baby birth length 
by controlling maternal and baby characteristics. 

Methods: This cross-sectional study which conducted at 
Sint Carolus Jakarta Hospital during April 2012 use secondary 
data from 220 medical records of mothers and babies. 

Results: The result shows that 65.9% of babies borned with 
3000 g birth weight or more, and 73.6% of babies borned with 
48-52 cm birth length, regardless 8.6% of babies borned with 
birth weight less than 2500 g and 25.9% of babies borned with 
birth length less than 48 cm. Prediction model of birth weight 
includes pre-pregnancy body mass index, maternal height, 
weight gain during pregnancy and maternal age, with maternal 
height as the most significant factors. Prediction model of birth 
length includes only maternal height and newborn sex. 

Conclusions: Since maternal nutritional status has signifi-
cant impact of the baby, this factor needs to be priotized. Un-
fortunately, there is still a paradigm that this maternal nutri-
tional status only refers to maternal nutritional status during 
pregnancy. This study supports the sigificant of maternal nutri-
tional status before pregnancy as important as during pregancy. 

Key words: birth weight, birth length, maternal.

PO1099
EFFECT OF PRENATAL LIPID-BASED NUTRIENT 
SUPPLEMENTATION ON GESTATIONAL WEIGHT 
GAIN
H. Lanou1,3, L. Huybregts2,.3, D. Roberfroid3, P. Kolste-
ren2,3

1Institut de Recherche en Sciences de la Santé 
(IRSS) 
2Department of Food Safety and Food Quality, 
Ghent University, Ghent, Belgium 
3Child Health and Nutrition Unit, Department of Pu-
blic Health, Institute of Tropical Medicine, Antwerp, 
Belgium

Background and objectives: Maternal gestational weight 
gain is an important predictor of pregnancy outcome. Maternal 
nutritional interventions to improve pregnancy outcomes ra-
rely assessed the effect of the interventions on maternal weight 
gain. The objective was to determine the effect of antenatal Li-
pid-based nutrient based supplementation (LNS) on maternal 
weight gain.

Methods: Anthropometrical data were collected from 938 
pregnant women who participated in a randomized control 
trial of prenatal LNS supplementation on birth outcome in ru-
ral Burkina. The intervention group was given 75 g of an energy 
dense spread containing one recommended daily allowances 
(RDA) of 15 micronutrients and providing 1.56 MJ of ener-
gy and 14.7 g of protein. The control group was given a tablet 
containing one RDA of the multiple micronutrients (MMN). 
Maternal anthropometric measurements were collected during 
the prenatal visits and at delivery. We used non-linear mixed-
effects models to assess the intervention effect on weight gain. 

Results: LNS increased total weight gain (+0.5 kg; 95%CI: 
0.1, 0.9; p = 0.011) and the rate of weight gain (+21.7 g/week; 
95%CI: -1.0, 44.6, p = 0.061) during pregnancy. The mean 
rate of weight gain was 206.5 g/week in the LNS and 187 g/
week in the MMN group. In the mixed-effect models analysis, 
LNS increased the weight gain rate (+0.016 kg/week; 95%CI: 
-0.0004, 0.03; p = 0.056). Significant effect modification by 
maternal hemoglobin concentration at baseline was denoted 
with mothers. Women of the LNS group with higher baseline 
hemoglobin (mean+1SD) had significantly higher weight gain 
(+0.04 kg/week; 95/CI: 0.02, 0.05; p < 0.001) compared to tho-
se with lower hemoglobin (mean-1SD) concentrations (-0.008 
kg/week; 95/CI: -0.03, 0.02; p = 0.553). 

Conclusions: Prenatal Lipid-based nutrient based supple-
mentation resulted into a significantly higher gestational 
weight gain. Baseline maternal hemoglobin appeared to modi-
fy this effect resulting in higher weight gain effect in mothers 
with high hemoglobin concentrations at baseline. 

Key words: prenatal, lipid-based nutrient supplement,- ma-
ternal weight gain.
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PO1100
BIOELECTRICAL IMPEDANCE VECTOR ANALYSIS 
(BIVA) AND PHASE ANGLE (PA) IN HEALTHY AND 
FRAGILE ELDERLY
F. Lourenço Costa1, J L S. Marchesi1, J A O. Carneiro1, E. 
Ferriolli1, K. Pfrimer1 
1Medical Clinical Department, Medical School of Ri-
beirão Preto, University of São Paulo, Ribeirão Preto, 
São Paulo, Brazil

Background and objectives: BIVA is a valuable tool for as-
sessing nutritional status and hydration in the elderly which 
classifies individuals by athletic, lean, obese and cachectic, whi-
le the phase angle (PA) can be used as a indicator of cell mass. 
BIVA is analyzed by resistance (R) and reactance (Xc) norma-
lized by height, representing a bivariate vector, not requiring 
regression equations as in ou bioelectrical impedance (BIA). 
The aim of the study was to compare and analyze the nutritio-
nal status of the elderly, through BIVA and PA, between healthy 
and fragile groups separated by gender. 

Methods: Cross-sectional study involving elderly (over 60 
years), divided into two groups: healthy (evaluation clinical-la-
boratorial) and fragile (reduction in walking speed and manual 
grip strength, weight loss of 5% per annum, low level of physi-
cal activity and self-reported fatigue). The anthropometry and 
BIA were performed, applying the data in software BIVA 2002 
®. The test Komogorov-Smirnov was used for the normality test 
and T-test for the evaluation of independent samples. 

Results: 12 fragile elderly were evaluated (79.2 ± 6.6 years), 
5 males and 7 females, and 20 healthy controls (72.1 ± 3.2 
years), 8 male and 12 females. By the classification of BIVA, 
no healthy volunteer was considered cachectic and no fragile 
was considered athletic, according to position and length of 
the vectors in the graph and there was statistically significant 
difference between the PA means between the female groups, 
having the fragile group the lowest values, corroborating with 
the nutritional status changed. 

Conclusions: BIVA provides detailed information on the 
nutritional status of the elderly through the easy monitoring 
and part of their prognostic power by PA. Therefore, compa-
rative studies of alterations found in the syndrome of frailty in 
relation to normal aging are of great value. 

Key words: bioelectrical impedance, vector analysis, phase 
angle, elderly.

PO1101
PILOT STUDY IN MATURE SPANISH WOMEN 
M T. Iglesias1, M L. Garcia2 
1Universidad Francisco de Vitoria, Madrid, Spain 
2Clínica Santa Elena

Background and objectives: To examine the nutrient in-
take in urban native Spanish mature women and its relations-
hip with some analytical variables. 

Methods: Participants were 23 volunteer females, that gave 
their informed consent. Body weight and height were measu-
red with standardized methods. From the 3-d FR, dietary in-
take was calculated using DIAL® program. 

Results:: Mean intake of protein and fat exceeded the res-
pective Spanish RDA and mean daily intake of carbohydrates 
and fiber was less than this RDA. This is in agreement with the 
high consumption of fatty meat and low consumption of fruit 
and vegetables. Low intakes of folic acid, Ca and Fe, was obser-
ved. Serum cholesterol was significantly correlated with LDL-
cholesterol and risk factor of atherogenicity. HDL-cholesterol 
was inversely and significantly correlated with diet polyunsa-
turated fatty acids and aterogenity risk factor. Dietary carbohy-
drates was correlated with serum cholesterol, so probably these 
are responsible of its increase in serum. We found a lack of co-
rrelation of serum vitamin D with dietary vitamin D and was 
inversely correlated with dietary cholesterol. Dietary choles-
terol was correlated with the intake of protein, saturated fatty 
acids and total fat. Folic acid was correlated with atherogenic 
risk factors, probably because when folate decreased increased 
homocisteine responsible of cardiovascular risk. 

Conclusions: A dietary inbalance in women was obser-
ved. The intake of some nutrientes do not meet the established 
recommendations for Spain people;we found low vitamin D 
serum levels. Future research is necessary to better understand 
the optimal vitamin D concentration for promoting health in 
mature women. The unfavourable lifestyle of the great majority 
on mature women may have implications during the elderly. 
It is neccesary to promote physical activity to prevent future 
nutrition related health problems.
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PO1103
ASSESSMENT OF YOUNG INFANTS’ EXCLUSIVE 
BREASTFEEDING PRACTICE IN GEOGRAPHICA-
LLY DIVERSE AREAS OF BANGLADESH
M R R. Talukder1, A E. Rahman1, D M E. Huque1, M. Rah-
man1 

1Centre for Child and Adolescent Health, Inter-
national Centre For Diarrhoeal Disease Research, 
Bangladesh, 68, Shaheed Tajuddin Ahmed Saroni, 
Mohakhali, Dhaka, Bangladesh

Background and objectives: Optimum duration of breast-
feeding is essential for maintaining proper nutrition and deve-
lopment of children. Recent Bangladesh Demographic Health 
Survey reported substantial increase in exclusive breastfeeding 
(EBF) practice of children aged below 6 months. However, we 
have limited knowledge about EBF practice in geographically 
diverse areas, which will be useful for sustaining the improve-
ment. We aim to describe geographical diversity (plain, wet and 
high land) of EBF practice in <6 months infant in Bangladesh. 

Methods: We conducted a multi-stage cluster household 
survey in 14 sub-districts from 5 districts of Bangladesh in 
2009-2010. We assessed 790 children aged 0-5 months about 
their exclusive feeding practice. We used the Google maps for 
primary categorization of the areas followed by ground verifi-
cation by field based staffs. We analyzed rate of EBF and contri-
buting factors across plain, wet and high land areas. 

Results: The rate of EBF was lower in plain (62%) than that 
of wet (68%) and high (77%) land areas. In all areas, the pro-
portion of EBF reduced gradually with age. Lower odds of EBF 
had observed in women of advanced marital age (OR 0.40, 95% 
CI 0.20, 0.81, p = 0.01) in plain land and in women of advan-
ced age in wet (OR 0.52, 95% CI 0.30, 0.90, p = 0.02) and high 
land (OR 0.32, 95% CI 0.12, 0.85, p = 0.02). In wet land women 
who had antenatal check up (OR 1.99, 95% CI 1.02, 3.89, p = 
0.04) and regular exposure to either print or electronic media 
(OR 4.62, 95% CI 1.63, 13.05, p = 0.004) were more likely to 
practice EBF. 

Conclusions: EBF practice in young infant improved across 
three geographical areas in Bangladesh where large gap still re-
mains in plain land. Future studies should plan in-depth as-
sessment of both low (plain land) and high (high land) perfor-
ming areas. 

Key words: exclusive breastfeeding, geographical diversity, 
young infant, Bangladesh.

PO1104
ROLE OF SCHOOL FEEDING PROGRAMME IN 
MALNUTRITION AMONG UNDER FIVE CHILDREN 
IN OBOKUN LOCAL GOVERNMENT AREA OF 
OSUN STATE NIGERIA
I O. Akinyele1, W. Ajayi1 
1Food Basket Foundation International, Nigeria

Background and objectives: The poverty situation in Nige-
ria has contributed to poor nutritional status of children. This 
has had an adverse effect on their growth and intellectual de-
velopment. School feeding programmes have been assumed to 
affect malnutrition. The aim of this study is to assess the level 
of effectiveness of school lunch programme as a means of mal-
nutrition control. 

Methods: This longitudinal study adopted both qualitative 
and quantitative methods of data collection. Data collection in-
volved two major aspects which included community baseline 
and school baseline. School baseline involved the collection of 
anthropometric data of the pupils such as weight, height, Mid 
Upper Arm Circumference (MUAC) measurement and Age at 
the beginning and end of each term in all government primary 
schools in the Local Government Area between year 2010 and 
2011. Data entry and analysis of the quantitative questionnai-
re was done using the Statistical Package for Social Sciences 
(SPSS) for windows version 16 and WHO Anthro. 

Results: Stunting prevalence at first baseline was 25.5% 
among 1613 pupils assessed; endline prevalence was 17.9% 
among 2845 pupils assessed. The second baseline prevalence of 
stunting was 42.7%, this increased to 49.4 at end line. At first 
baseline prevalence of underweight was 17.7%; at the endline, 
it was 14.0%. Second baseline prevalence was 41.7% and endli-
ne prevalence was 36.7%. At first baseline, 22.1% were wasted 
while at endline 20% were wasted. At the second baseline, pre-
valence of wasted was 23% and end line reported a prevalence 
of 30%. 

Conclusions: The above results suggest that the school 
lunch programme cannot be said to be a way of improving nu-
tritional status among school children. 

Key words: Malnutrition, Stunting, wasting and un-
derweight.
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PO1105
INTIMATE PARTNER VIOLENCE AND FEEDING 
PRACTICES OF CHILDREN ATTENDED IN BASIC 
HEALTH UNITS OF THE RIO DE JANEIRO CITY, 
BRAZIL
R. Mezzavilla1, G. Vianna1, M H. Hasselmann1 
1Rio de Janeiro State University, Brazil

Background and objectives: In Brazil, only 41% of children 
under six months remain in exclusive breastfeeding. Comple-
mentary feeding has been introduced early, around the 4th 
month. Studies indicate other risk factors for food introduc-
tion, features also observed in women who suffer from intimate 
partner violence (IPV). The aim of this study was to explore the 
association between IPV and infant feeding practices. 

Methods: Cross-sectional study with 339 children in the 
4th month of life which attended to 4 basic health units of the 
Rio de Janeiro city between June 2005 and December 2009. 
Feeding practices were assessed through a 24-hour recall and 
were categorized as: Breastfeeding, Exclusive Breastfeeding 
(EB), Predominant Breastfeeding (PB), Breastfeeding and se-
mi-solid food, Breastfeeding and solid food, Artificial Feeding 
(AF), AF and semi-solid food, AF and solid food, supply by: 
powdered milk; fruit juice; porridge; salt food; fruits; and vege-
table soup/porridge. IPV was measured using the Portuguese 
version of the Conflict Tactics Scales(CTS-1) and was analyzed 
dichotomous. The period investigated referred to four months 
prior. Prevalence ratios were calculated with a confidence in-
terval of 95%. 

Results: Only 18.4% were exclusively breastfed. The pre-
valence of children in EB was significantly lower (20.9% vs 
88.9%) when IPV was positive. Besides, in presence of IPV it 
was observed a chance of 1.79 times (95% CI 1.04 to 3.08) that 
the child was not breastfed, 2.17 (95% CI 1.2 to 3.92) to receive 
artificial milk and semi-solid foods, and 1.92(95% CI 1.36 to 
2.71) to receive porridge. 

Conclusions: The prevalence of AF and early introduction 
of semi-solid foods was higher in children whose parents phy-
sically hit each other. It is noted the contribution of these re-
sults for the development of health promotion actions, both in 
terms of encouraging the practice of EB, as with regard to IPV. 

Key words: Intimate Partner Violence; Feeding Practices; 
Lactation.

PO1106
FOLLOW UP OF AMBULATORY AND HOME ENTE-
RAL NUTRITION IN A SPANISH TERTIARY CHIL-
DREN HOSPITAL
R. Berzosa1, M J. Peláez1, A. Madrid1, V. Nava1, C. Sierra, 
J. Blasco1, J. Serrano1, A. Urda1, A. Jurado1 
1Hospital Materno Infantil Carlos Haya, Madrid, 
Spain

Background and objectives: Nowadays more children 
need ambulatory and home enteral nutrition support (HEN), 
sometimes for long periods of time. 

Methods: Retrospective data analysis of patients receiving 
HEN between 2000 and 2012. 

Results: 176 patients, 93 male (52.9%) were included. The 
median age at the initiation of HEN was 3.6 years (IQR 8.2-
15.4). The most frequently diseases were congenital heart di-
seases 38 (26%), neurological and neuromuscular diseases 35 
(23.9%), other gastrointestinal tract disorders 35 (23.9%), on-
cologic diseases 21 (14.3%), oesophageal disorders 12 (8.2%), 
orofacial anomalies 9 (6.1%), and others 28 (19.1%). EN was 
delivered via a nasogastric tube in 118 (67.8%), by gastrostomy 
in 35 (20.1%), orally in 26 (14.9%), and by jejunal access in 1 
case. The cyclic feeding was the most frequently route of ad-
ministration, 90 children (51.1%). Pediatric polymeric formula 
was administered in 71 (40.3%). The median follow-up time 
was 108.2 days (IQR 30-138.75). 

Conclusions: HEN is an alternative choice to increase the 
quality of life of these children. The number of these patients 
is increasing every day. The most used EN way of delivering 
was by nasogastric tube. The most frequent diseases were con-
genital heart diseases, however in other publications the most 
important diseases to start HEN were neurological and gas-
trointestinal tract disorders. It is important to continue docu-
menting all these patients to reach final conclusions.
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PO1107
VITAMIN D, ADIPOSITY AND METABOLIC BIO-
MARKERS IN CHILEAN CHILDREN
G. Cediel1, 2, C. Corvalan1, R. Uauy1,2, D. López de Roma-
ña2,3 
1Institute of Nutrition And Food Technology (INTA), 
Chile 
2London School of Hygiene and Tropical Medicine, 
London, United Kingdom 
3Micronutrient Initiative, Ottawa, Ontario, Canada

Background and objectives: Increasing evidence suggests 
that 25-hydroxyvitamin-D-[VD] concentration is associated 
with adiposity, and metabolic biomarkers in adults and ado-
lescents. However, there is a lack of information regarding this 
association in children. We assessed the relationship between 
VD concentration, adiposity (bioelectrical impedance) and 
metabolic biomarkers. 

Methods: Total-cholesterol, high-density-lipoprotein-cho-
lesterol-[HDL], low-density-lipoprotein-cholesterol-[LDL], 
triglycerides, glycemia, insulin, HOMA, C-reactive-protein-
[CRP], and leptin was determined in a cross-sectional sample 
of 308 children (7-9 years) who participated in Growth and 
Obesity Cohort Study in 2011-12 in Chile. The sample was 
classified in 4 groups according to VD-(ng/ml) and adiposi-
ty-(% fat) levels using ‘mean’ as a cut off: a) High-Adiposity-
Low-VD-(HALD), b) High-Adiposity-High-VD-(HAHD), c) 
Low-Adiposity-Low-VD-(LALD), d) Low-Adiposity-High-
VD-(LAHD). An r-Pearson-test was used to evaluate corre-
lation, and two-way-ANOVA to assess interactions between 
independent variables (adiposity and VD) and comparing the 
effects between groups. 

Results: VD (mean=32.3 ng/ml) was inversely associa-
ted with adiposity-(r=-0.12, p = 0.03), BMI-for-age-z-score-
(r=-0.09, p = 0.04), subscapular-skinfold-(r=-0.12, p = 0.02), 
insulin-(r=-0.19, p < 0.001), HOMA-(r=-0.20, p < 0.001) and 
total-cholesterol-(r=-0.13, p = 0.02). Interactions between adi-
posity and VD affected glycemia-(p=0.001) and leptin-(p = 
0.04). VD had an independent effect on insulin-(p = 0.049), 
HOMA-(p = 0.01), total-cholesterol-(p = 0.03) and LDL-(p 
= 0.04); while adiposity had an independent effect on total-
cholesterol-(p = 0.03) LDL-(p = 0.02), and PCR-(p = 0.0001). 
HALD group showed a significant higher concentration of to-
tal-cholesterol-(161.1±3.2; 149.3±2.6 mg/dl), LDL-(92.7±2.5; 
82.2±2.1 mg/dl), and CRP-(2.8±0.4; 1.2±0.2 mg/l), respectively 
(p < 0.05) than LAHD. 

Conclusions: Our data suggests that VD is associated with 
insulin resistance independent of adiposity, while low VD in 
conjunction with higher adiposity is associated with risk of 
dyslipidemia and inflammation early in life. 

Key words: vitamin D, metabolic biomarkers, adiposity, 
children. 

PO1108
RAPID WEIGHT GAIN IS AN EARLY RISK FACTOR 
FOR PRESCHOOL OVERWEIGHT AND OBESITY: A 
CASE CONTROL STUDY IN SRI LANKA
A. Satchithananthan1, K M. Rathnayake1, A M A S B. 
Mahamithawa2

1Department of Applied Nutrition, Faculty of Lives-
tock, Fisheries and Nutrition, Wayamba University 
of Sri Lanka, Makandura, Sri Lanka 
2Nutrition Division, Ministry of Health, Colombo, Sri 
Lanka

Background and objectives: Rapid weight gain during 
early childhood is a significant risk factor of adulthood obesity. 
Our aim was to assess the maternal and child risk factors asso-
ciated with overweight and obesity among preschool children. 

Methods: In this case-control study, from the 1087 pres-
chool children measured, 71 cases and 71 controls of 3-5 years 
were recruited matching for age, sex and ethnicity. Cases 
(overweight and obesity) and controls were defined as BMI-for 
age >+2SD and between-2SD to+2SD, respectively (WHO2006 
standards). Birth weight and child’s weight upto 2 years were 
collected from child health records. Infant feeding practices, 
maternal factors and child’s dietary and activity pattern were 
obtained from the mother. Rapid weight gain was defined as 
an increase in weight-for-age Z score (WHO standards) above 
0.67SD from birth to 2 years. Magnitude and mean difference 
of the variables associated with overweight and obesity were 
evaluated using logistic regressions and independent samples-
t-test, respectively. 

Results: Prevalence of obesity and overweight of the study 
sample was 1.2% and 6.2% respectively. Cases had significantly 
shorter duration of breastfeeding (19.4, 24.6, p=0.003), shor-
ter duration of exclusive breastfeeding (3.7, 5.0, p=0.001), long 
napping hours during preschool age (1.7, 1.1, p=0.03) and early 
initiation of complementary feeding (5.8, 6.5, p=0.032), compa-
red to controls. Rapid weight gain (OR=4.113, 95%CI=1.194–
14.165), watching television while eating (OR=5.224, 
95%CI=1.229-22.368) and maternal obesity (OR=3.544, 
95%CI=1.053-11.929) were positively associated with obesi-
ty. Child’s physical activity (OR=0.156, 95%CI=0.042-0.578), 
mother with tertiary education (OR=0.075, 95%CI=0.007-
0.763) and breastfeeding more than 2years (OR=0.123, 
95%CI=0.030-0.499) were negatively associated with obesity. 

Conclusion: Rapid weight gain is a predisposing factor for 
preschool obesity. Children watching television while eating 
and maternal obesity contribute to obesity, while adequate 
physical activity during preschool age, extended breastfeeding 
above 2 years and educated mother protects against obesity.

Key words: Rapid weight gain, preschool, overweight, obe-
sity
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PO1109
MINERALS IN FOODS FOR INFANTS AND YOUNG 
CHILDREN
V. Öhrvik1, J. Engman1, B. Kollander1, B. Sundström1 
1Science Department, National Food Agency, 
Sweden

Background and objectives: Adequate intake of minerals 
during infancy and childhood is important for growth and de-
velopment. Both deficiencies and high intakes might be har-
mful, e.g. an excessive intake of manganese might have adver-
se effects on the nervous system. The Swedish National Food 
Agency therefore analyzed mineral content in products for in-
fants (0-12 months) and young children (1-3 years). 

Methods: 92 products of porridge, gruel, infant formulae, 
follow-on-formulae, foods for special medical purposes and 
‘foods for normal consumption’ were analyzed as composite 
samples from different batches available during the sampling 
period (n=1-3). Products were analyzed ‘on sales’ basis, i.e. 
either dry powders or in liquid form. Copper, iron, manganese 
and zinc were quantified using Inductively Coupled Plasma-
Mass Spectrometry after microwave digestion in nitric and hy-
drochloric acid and followed by dilution with water. The analy-
sis is accredited according to ISO/IEC 17025 by Swedish Board 
for Accreditation and Conformity Assessment. In addition, the 
metals arsenic, cadmium and lead were quantified.

Results: Mineral content varied greatly between the pro-
ducts; median (min-max) concentrations in ready-to-eat 
products were: copper 0.039 mg/100 g (0.002-0.32); iron 0.77 
mg/100 g (<0.10 to 6.0); manganese 0.11 mg/100 g (0.02 to 
0.89) and zinc 0.55 mg/100 g (0.02-4.7). For manganese and 
zinc, concentrations did not differ significantly between pro-
ducts fortified with those minerals and non-fortified products, 
as compared by the Wilcoxon-Mann-Whitney rank-sum test. 
Some of the products with the highest content of e.g. manga-
nese were non-fortified. For copper and iron fortified products 
contained significantly higher amounts than non-fortified pro-
ducts. 

Conclusions: Mineral content varied from levels below 
quantification to above the tolerable daily intake in the pro-
ducts. It is therefore advisable to eat a variety of foods from a 
variety of brands to avoid insufficient and excessive intakes of 
minerals.

Key words: infant nutrition, zinc, copper, manganese, iron.

PO1110
MATERNAL MILK CONSUMPTION, BIRTH SIZE 
AND ADULT HEIGHT OF OFFSPRING: A PROS-
PECTIVE COHORT STUDY WITH 20 YEARS OF FO-
LLOW-UP
L. Hrolfsdottir1, D. Rytter2, B. Hammer-Bech2, T B. Hen-
riksen3, I. Danielsen4, L. Steingrimsdottir1, S. Olsen4,5, T 
I. Halldorsson1,4 

1Faculty of Food Science and Nutrition, School of 
Health Sciences, University of Iceland, Reykjavik, 
Iceland 
2Department of Public Health, Section for Epide-
miology, Aarhus University, Denmark 
3Department of Pediatrics, Aarhus University Hospi-
tal, Skejby, Denmark 
4Center for Fetal Programming, Department of 
Epidemiology Research, Statens Serum Institute, 
Copenhagen, Denmark 
5Department of Nutrition, Harvard School of Public 
Health, Boston, Massachusetts, USA

Background and objectives: Previous studies have sugges-
ted that milk consumption during pregnancy may have growth 
promoting effects on the offspring in utero. Whether this effect 
tracks beyond the prenatal period remains unclear. We exami-
ned whether milk consumption during pregnancy is associated 
with infant size at birth and offspring’s height and growth rela-
ted biomarkers at ~20 years of age. 

Methods: A prospective cohort of 809 Danish pregnant 
women was recruited in 1988-1989 with offspring follow-up 
at ~20 years of age (n=685). Milk consumption was assessed at 
gestational week 30 using a food-frequency questionnaire. Bir-
th weight and birth length were measured according to stan-
dard procedures at delivery and converted to gender specific 
z-scores. 

Results: In adjusted models, maternal milk consumption of 
>=150 millilitre (ml)/d vs <150 ml/d was associated with 0.32 
higher z-scores for birth weight (95% CI 0.06; 0.58) and 0.34 
higher z-scores for birth length (95% CI 0.04; 0.64). At follow 
up, ~20 years later, those offspring whose mothers had consu-
med >=150 ml milk/d tended to have 0.19 higher z-scores for 
height (p = 0.16), ~8% higher levels of IGF-I (p = 0.12), and 
~14% higher insulin levels (p = 0.11), compared to offspring 
whose mothers consumed <150 ml milk/d. 

Conclusion: Our findings add to recent observations that 
maternal milk consumption may have growth promoting effect 
with respect to weight and length at birth. Furthermore, the 
results provide some suggestion that this effect may even track 
into early adult age, although further studies with more statis-
tical power are needed for that purpose.
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PO1111
MILK CONSUMPTION THROUGHOUT LIFE IS AS-
SOCIATED WITH BONE MINERAL DENSITY IN EL-
DERLY MEN AND WOMEN
T. Eysteinsdottir1, T I. Halldorsson1,2, I. Thorsdottir1,2, G. 
Sigurdsson3,4, S. Sigurdsson 3, T. Harris5, L J. Launer5, V. 
Gudnason3, I. Gunnarsdottir1,2, L. Steingrimsdottir1,2 
1Unit for Nutrition Research, University of Iceland 
and Landspitali National-University Hospital, Reyk-
javik, Iceland 
2Faculty of Food Science and Human Nutrition, 
School of Health Sciences, University of Iceland, 
Reykjavik, Iceland 
3Icelandic Heart Association, Kopavogur, Iceland 
4Faculty of Medicine, School of Health Sciences, 
University of Iceland and Landspitali National-Uni-
versity Hospital, Reykjavik, Iceland 
5Laboratory of Epidemiology, Demography, and 
Biometry, Intramural Research Program, National 
Institute on Aging, Bethesda, USA

Background and objectives: The role of lifelong milk con-
sumption for bone mineral density (BMD) in old age is not 
clear. Here we assess the association between hip BMD in old 
age and milk consumption in adolescence, midlife and current 
old age. 

Methods: Participants of the AGES-Reykjavik Study, age 
66-96 years (n=4798) reported retrospective milk intake during 
adolescence and midlife as well as in current old age, using a 
validated food frequency questionnaire. BMD of femoral neck 
and trochanteric area was measured by volumetric quantitative 
computed tomography (QCT). Association was assessed using 
linear regression models, and difference in BMD in relation to 
milk intake portrayed as gender specific Z-scores.

Results: Men with current milk consumption of ≥once/day 
compared with <once/week had Z-scores 0.9 higher on ave-
rage for femoral neck (95% Confidence Interval -0.01, 0.20). 
For midlife consumption the difference was 0.21 Z-scores (95% 
CI 0.04, 0.38), and for consumption during adolescence the di-
fference was 0.15 Z-scores (95% CI -0.16, 0.45). Results were 
comparable for femoral neck and trochanter, and for men and 
women, though associations were generally slightly stronger 
for men. 

Conclusions: Our data suggest that milk intake during mi-
dlife has the strongest association with hip BMD in old age, and 
is stronger for men than women.

PO1112
USE OF DIFFERENT FORTIFIED FOODS, AT THE 
HOUSEHOLD LEVEL, DISTRIBUTED BY A FOOD 
ASSISTANCE PROGRAM IN BURKINA FASO
T. Traore1, C. Kabore1, O. Bruyeron2 
1GRET, NUTRIFASO Program, Ouagadougou, Burki-
na Faso 
2GRET, Paris, France

Background and objectives: Food assistance is a strategy 
generally implemented by international institutions to pre-
vent acute malnutrition among vulnerable groups. The aim 
of the study is to compare the benefits of 2 different fortified 
foods distributed, during one year, to 6-23-month-old children 
mothers as part of WFP food assistance program.

Methods: The study was a cross-sectional survey through 
questionnaires and observations of the use (preparation, con-
sumption, intrafamily distribution, beneficiaries’ satisfac-
tion level, etc) of 2 fortified foods (a lipid-based ready-to-use 
supplementary food Plumpy’Doz® and a locally processed for-
tified infant flour). 150 beneficiaries of each product (total of 
300 beneficiaries) were selected from the list established the 
day of survey in 11 health centers. Furthermore, focus groups 
with each product beneficiaries and interviews of each health 
center responsible were organized. 

Results: The nature and the quality of complementary 
foods distributed were well appreciated by the beneficiaries 
of the two groups. However, the frequency of distribution 
(monthly) and the ration size of Plumpy’Doz® were considered 
insufficient by the beneficiaries (81%). A preference for forti-
fied infant flours was identified among the beneficiaries who 
already used the two food products (91%). Plumpy’Doz® was 
significantly shared at the household level and all family mem-
bers were generally concerned by this phenomenon. Indeed, 
57% of beneficiaries in Plumpy’Doz® group had exhausted their 
stock in less than 10 days, compared to only 5% of beneficiaries 
in the fortified infant flour group. The food assistance program 
encouraged beneficiaries to go regularly to the health centres 
(98% in the Plumpy’Doz® group and 100% in the fortified in-
fant flour group). 

Conclusions: This evaluation suggested the necessity to 
give priority to the distribution of fortified infant flour produ-
ced locally to vulnerable groups, when logistic conditions allow 
it. Acknowledgments: WFP funded the study. 

Key words: food assistance; complementary foods; ready-
to-use supplementary food, household level.
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PO1113
PHYSICAL ACTIVITY PERFORMED AT EVE-
NING TIME ALTERS CIRCADIAN RHYTHMICITY 
TOWARDS A LESS HEALTHY PATTERN
P. Rubio-Sastre1, P. Gómez-Abellán1, A. Martinez-Nico-
las1, J A. Madrid1, M. Garaulet1

1Department of Physiology, Faculty of Biology, Uni-
versity of Murcia, Murcia, Spain

Background and objectives: Physical activity is one of the 
most important external synchronizer of our circadian system. 
However, to our knowledge there is no studies demonstrating 
which time of the day is the most adequate to perform physical 
activity to improve circadian system health. One of the better 
markers to evaluate and diagnose circadian disorders is skin 
temperature. For this purpose we studied the influence of phy-
sical activity at different times of the day on circadian rhythmi-
city in healthy women, by measuring Wrist skin Temperature 
(WT). 

Methods: The study was conducted in 16 normal-weight 
women (Age: 23±4; BMI: 23.2±2.9 kg/m2). WT was measured 
every 10 min during three consecutive weeks. The participants 
performed controlled physical activity (45 minutes of conti-
nuous running) during 7 days in the morning (09:00 h) and 
night (21:00 h) in two different weeks and results were com-
pared with a no exercise week (control week). Rhythmic para-
meters were obtained using an integrated package for temporal 
series analysis “Circadianware®”.

Results: We found better WT rhythms when physical ac-
tivity was performed in the morning than in the evening; as 
observed in the temperature curves (more flattened and irre-
gular in the evening). Indeed, during the evening, the WT 
pattern was characterized by a higher temperature (morning: 
28.08±1.68 vs. evening: 29.04±0.87; P=0.024), a less pronoun-
ced postprandial secondary peak (morning: 1.04±0.59 vs. eve-
ning: 0.41±0.47; P=0.001) and a phase delay (time of maximum 
temperature (morning: 04:51±01:11 vs. evening: 06:35±02:14; 
P=0.009). These results suggest that performing physical acti-
vity during the evening induce chronodisruption in our circa-
dian system. 

Conclusion: Physical activity trainers and clinician should 
recommend people to perform physical activity during the 
morning when possible, instead of the evening.

Key words: physical activity, circadian rhythm, evening, 
morning, wrist temperature.

PO1115
INFLUENCE OF DIETARY PHYTOSTEROIDS IN THE 
ANTIOXIDANT CAPACITY IN ELITE AND SUB-ELI-
TE SOCCER PLAYERS.
L. Gravina1, F. Ruiz3, I. Bidaurrazaga1, J. Zabala1, A. Ba-
diola1, C. Granados1, JA. Lekue4, J. Irazusta3, S M. Gil1 
1Department of Physical Education and Sport, 
Faculty of Physical Activity and Sports Science, 
University of the Basque Country, Spain 
2Department of Nursing, School of Nursing, Univer-
sity of the Basque Country, Spain 
3Department of Physiology, Faculty of Medicine 
and Dentistry, University of the Basque Country, 
Spain 
4Medical Services, Athletic Club de Bilbao, Basque 
Country, Spain

Background and objectives: Playing a soccer match can 
produce hematological changes, oxidative stress and muscle 
damage in soccer players. Phytosteroids are phytochemical 
compounds with an ability to reduce blood cholesterol levels 
and inflammation, but their effect in athletes are still unk-
nown. The aim of this study was to assess the influence of die-
tary phytosteroids in the total antioxidant status (TAS), as well 
as, the activity of superoxide dismutase (SOD), glutathione 
peroxidase (GPx), and glutathione reductase (GR) in female 
soccer players. 

Methods: Team A (from 1st division) and Team B (from 
2nd division Spanish league) participated in this study. We stu-
died two soccer matches per each team. Both teams registe-
red their diet intake for 8 days to analyze phytosteroids intake 
(phytosterols, β-sitosterol, campesterol, stigmasterol). Blood 
samples were obtained at rest to analyze TAS, SOD, GR and 
GPx activity. T-student for independent variables and Pearson’s 
correlation were used to analyse the data (by SPSS, v.16). The 
significance level was set at P<0.05. 

Results: Team A presented higher TAS (0.8 ± 0.2 vs 0.5 ± 
0.2; p < 0.001) and GPx activity (84 ± 11 vs 68 ± 12; p < 0.001) 
than Team B. Moreover, Team A showed a higher intake of 
phytosterols (58 ± 38 vs 38 ± 27; p < 0.001) and β-sitosterol (38 
± 22 vs 18 ± 15; p < 0.001) than Team B. We found that GPx ac-
tivity is significantly correlated to phytosterols intake (r=0.410; 
p < 0.001) and β-sitosterol intake (r=0.425; p < 0.001). 

Conclusions:There are differences between elite and sub-
elite team in the dietary phytosteroids consumption. Moreover, 
elite team presented better antioxidant capacity than sub-elite 
team at rest. The correlations found seem to predict that speci-
fic phytosteroids may enhance the GPx activity in soccer pla-
yers which could reduce oxidative stress. 

Key words: phytosteroids, soccer, antioxidants.
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PO1116
DIET AND ACADEMIC PERFORMANCE AMONG 
NORWEGIAN ADOLESCENTS
T H. Stea1, M K. Torstveit1 
1Department of Public Health, Sport and Nutrition, 
Faculty of Health and Sport Sciences, University of 
Agder, Norway

Background and objectives: While healthy diet is generally 
assumed to be important for good school performance, there 
has been little research on this topic among adolescents. This 
cross-sectional study examined the association between diet 
and academic performance among adolescents in Norway. 

Methods: The study included 2451 out of 2653 eligible stu-
dents, 15-17 years old, from 17 different high schools in the 
southern part of Norway (participation rate= 92.4%). The stu-
dents filled in a questionnaire with food frequency questions 
of selected healthy (e.g. fruits and berries, vegetables, juice) 
and unhealthy food items (e.g. sweets, soft drinks and potato 
chips), questions of meal frequency, and questions regarding 
school grades. Logistic regression models were adjusted for 
sex, BMI and parental education. 

Results: Regular intake of breakfast (OR: 1.92 (1.50-2.45), p 
= 0.001) and lunch (OR: 1.39 (1.50-1.76), P=0.006) was signifi-
cant associated with increased odds of high academic grades. A 
high intake of healthy foods, such as vegetables (OR: 1.33 (1.01-
1.74), p = 0.044), fruits and berries (OR: 1.49 (1.14-1.93), p = 
0.003), was also significantly associated with increased odds of 
high academic grades. At the same time, a high intake of sugar-
sweetened soft drinks (OR: 0.50 (0.39-0.65), p = 0.001), diet 
soft drinks (OR: 0.67 (0.45-0.99), p = 0.044) and salted snacks 
(OR: 0.59 (0.42-0.85), p = 0.004) was significantly associated 
with decreased odds of high academic grades. 

Conclusions: These findings show that having a regular 
meal pattern and healthy food intake is associated with increa-
sed odds of high academic grades in Norwegian adolescents. 

Key Words: diet, meal pattern, academic performance, 
adolescents.

PO1117
SHIFTING PARADIGMS OF CHILDHOOD HUNGER, 
MALNOURISHMENT, AND OBESITY: A HISTORI-
CAL POLICY ANALYSIS OF SCHOOL-BASED NU-
TRITION IN THE UNITED STATES
C. Tran1

1University of Washington, USA

Background and objectives: In 1946, the United States en-
acted the National School Lunch Act (NSLA) in response to 
the rising number of malnourished American children. NSLA 
created the National School Lunch Program (NSLP) to provide 
free or low-cost school meals to qualified students. Research 
played a major role in the enactment, expansion, and evolution 
of school nutrition. Although the NSLP is permanently autho-
rized, it undergoes reauthorization every five years to adapt 
policy to population needs and trends. The paper examines the 
role of research in advancing and informing school nutrition 
policy overtime and provide context to complex policies.

Methods: The paper organizes the research and legislative 
history of NSLP in three major time periods across 1946-2010. 
The analysis uses a modified policy streams model from John 
W. Kingdon (1984) as a framework to explain policies deve-
lopment when three “streams” (problem, policy, and politics) 
converge to create what is called a policy window. An addition, 
this model includes research as a fourth stream to explore how 
research influences policy. These windows provide groups and 
individuals, known as “policy entrepreneurs,” with opportuni-
ties to change policies. 

Results: Historical analysis of each time period highlights 
policy changes in each of the four streams, providing impor-
tant details of how research was used by policy entrepreneurs 
to shape school nutrition policy. Across each period, hunger 
emerged as a primary policy target, while social and political 
climates encouraged major policy shifts: malnourishment mo-
tivated policy enactment in 1946, poverty drove policy expan-
sion in 1966, and rising rates in childhood obesity influenced 
programmatic quality improvement in 2010. 

Conclusions: Nutrition science is a developing and diverse 
field that historically and presently influences the school nu-
trition policy agenda. Alignment is needed between applied 
nutrition science and school nutrition policy. 

Key words: school nutrition, policy streams model, policy 
development, periodization, United States.
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PO1118
EFFECT OF A 12-WEEK RESISTANCE EXERCISE IN-
TERVENTION ON CIRCULATING TOTAL IGF-I IN EL-
DERLY PEOPLE: RELATIONSHIPS WITH DIETARY 
INTAKE AND LEAN BODY MASS
I. Thorsdottir1, A. Arnarson1, O G. Geirsdottir1, A. Ra-
mel1, K. Briem2, P V. Jonsson3 
1Unit For Nutrition Research, Faculty of Food Scien-
ce And Nutrition, University of Iceland And Lands-
pitali-University Hospital, Reykjavik, Iceland 
2Department of Physical Therapy, Faculty of Medici-
ne, University of Iceland, Reykjavik, Iceland 
3Department of Geriatrics and Icelandic Gerontolo-
gical Research Center, Landspitali - University Hos-
pital & Faculty of Medicine, University of Iceland, 
Reykjavik, Iceland

Background and objectives: Insulin-like growth factor-I 
(IGF-1) is a hormone that is associated with preservation of 
muscle mass. Levels of IGF-I decline with age, which is thought 
to make elderly people more susceptible to developing sarco-
penia, the age-related decrease in muscle mass. Resistance 
training is considered an effective strategy to maintain and 
increase muscle mass in elderly people. However, the effect of 
resistance training on levels of IGF-I is unclear, with previous 
studies giving conflicting results. The aim of the current study 
was to investigate the effect of progressive resistance training 
on levels of total serum IGF-I in 208 elderly Icelandic volun-
teers (65-91 years old). 

Methods: Participants exercised three times per week and 
followed an exercise program designed to increase muscle mass 
and strength of all major muscle groups. Fasting serum total 
IGF-I was measured at the start and at the end of the study. 

Results: Despite significant gains in lean body mass (2%) 
and strength (11%), levels of total IGF-1 decreased significantly 
during the study period (-5.4%, p < 0.001). However, there was 
considerable inter-individual variability, as IGF-I decreased in 
59% of participants and increased in 39%. The change in IGF-I 
was inversely correlated with baseline protein intake (g/kg) and 
change in lean body mass, even after controlling for the effect 
of baseline IGF-I levels, gender, and/or energy intake. 

Conclusion: 12-week resistance training causes an overall 
decrease in total serum IGF-I concentration in elderly people. 

Key words: IGF-I, exercise, resistance training, lean body 
mass, elderly.

PO1119
CHANGED DIET IN INFANCY AND ASSOCIATION 
WITH BMI AT 6 YEARS: TWO PROSPECTIVE POPU-
LATION BASED STUDIES 1995-2002 AND 2005-
2012
B. Thorisdottir1, I. Gunnarsdottir1, A V. Thorisdottir1, G I. 
Palsson2, T I. Halldorsson1, I. Thorsdottir1 
1Unit For Nutrition Research, Faculty of Food 
Science And Nutrition, University of Iceland And 
Landspitali-University Hospital, Iceland 
2Children´s Hospital, Landspitali-University Hospi-
tal, Reykjavik, Iceland

Background and objectives: Our former study showed 
a high protein intake in infancy associated with higher body 
mass index (BMI) at 6-years (6-y) in boys. Icelandic infant die-
tary recommendations were revised 2003, emphasizing prolon-
ged breastfeeding and limited cow’s milk, preferring formula 
instead of cow’s milk. The objective was to assess the effects of 
the revision on infants’ protein intake and possible long-term 
effects on BMI at 6-y.

Methods: Two prospective randomly selected nationwide 
infant cohorts, investigated prior to and after the revision of 
the infant dietary recommendations were recruited and stu-
died until 12 months and again at 6 years. Subjects were 90 and 
170 children born in 1995-6 and 2005, respectively. Dietary in-
take at 9 and 12 months was assessed by weighed food-records. 
Height and weight from birth to 12 months and at 6 years were 
measured.

Results: The main milk product consumed at ages 9 and 12 
months shifted from cow´s milk in the former cohort to for-
mula with lower protein content in the latter. Protein intake 
was significantly lower in the latter cohort, 11.9% energy (E%) 
vs 14.4E% (p < 0.0001) at 9 months and 14.6E% vs 15.6E% (p 
= 0.02) at 12 months. Despite similar average BMI, fewer chil-
dren were overweight (including obese) in the latter cohort, 
12% vs 21% (p = 0.045). Cow´s milk and protein intake at 12 
months were found to be positive predictors of BMI at 6-y. 

Conclusion: Emphasis made in the revised infant dietary 
recommendations from 2003 resulted in lower intake of cow´s 
milk and subsequent lower protein intake in the latter half of 
the first year. Changes in infant diet on the population level 
might have contributed to the downwards trend in BMI at 6-y 
and lower overweight prevalence in the latter cohort than the 
former. 

Key words: infant, proteins, BMI, overweight, child.
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PO1120
PROTEIN SOURCES IN INFANCY AS PREDICTORS 
FOR BODY MASS INDEX AND IGF-1 CONCENTRA-
TION AT THE AGE OF 6 YEARS
B. Thorisdottir1, I. Gunnarsdottir1, G I. Palsson2, T I. Hall-
dorsson1, I. Thorsdottir1 

1Unit For Nutrition Research, Faculty of Food 
Science And Nutrition, University of Iceland And 
Landspitali-University Hospital, Iceland 
2Children´s Hospital, Landspitali-University Hospi-
tal, Reykjavik, Iceland

Background and objectives: High protein intake in infancy 
has been associated with growth and higher body mass index 
(BMI) in childhood. It has been suggested that animal protein 
has a stronger association with growth than vegetable protein 
has and that the effects are mediated via insulin-like growth 
factor 1 (IGF-1). The objective of this study was to investigate 
the association between total protein intake as well as protein 
from various dietary sources at the age of 12 months and BMI 
and IGF-1 at 6 years. 

Methods: Subjects were 137 children studied from birth 
to 6 years of age. Dietary intake at 12 months was assessed by 
three day weighed food records. Information about height and 
weight during the first year of life and at 18 months and 6 years 
was gathered. IGF-1 was measured at 6 years of age.

Results: Children in the highest quartile of animal protein 
intake at 12 months (consuming >11.9E% as animal protein) 
had higher BMI at 12 months (0.7 (0.0, 1.3) kg/m2), 18 months 
(0.7 (0.1, 1.3) kg/m2) and 6 years (0.8 (0.2, 1.4) kg/m2) than 
children in the lowest quartile (<7.7E% from animal protein). 
Dairy protein intake at 12 months was a positive predictor of 
IGF-1 at 6 years for girls (5.4 (2.5, 8.2) µg/l), independent of 
current height or weight. 

Conclusions: Our study supports the hypothesis that the 
association between high intake of total protein and higher 
BMI in childhood is rather related to high intake of protein 
from animal sources than vegetable sources. Furthermore, the 
study suggests that high protein intake from animal sources, 
especially dairy, at 12 months predicts increased IGF-1 concen-
tration at the age of 6 years in girls. 

Key words: animal protein, infant, BMI, insulin-like growth 
factor 1, child.

PO1121
ENERGY INTAKE AND EXPENDITURE AND BA-
SAL METABOLISM IN PREGNANT ADOLESCENTS 
FROM NITERÓI, RIO DE JANEIRO, BRAZIL
E. Sally1 V. Wahrlich1, L. Anjos1, B. Silva1 
1Laboratório de Avaliação Nutricional e Funcional, 
Departamento de Nutrição Social, Universidade 
Federal Fluminense, Brazil

Background and objectives: Adolescence is marked by 
rapid complex biological, psychological and social changes in 
a growing subject. Pregnancy during adolescence is an addi-
tional challenge due to inadequate dietary patterns observed 
in this period of the lifecycle. Prenatal dietary assessment du-
ring pregnancy is important for screening and determination 
of energy requirements to provide healthy gestational body 
mass gain. The objectives of this study were to assess energy 
intake (EI), energy expenditure (EE) and to identify underre-
porting of EI based on its ratio to measured basal metabolic 
rate (BMR). 

Methods: A total of 43 low-income pregnant adolescents 
(13-19 year of age) recruited from municipal primary care 
units of Niterói, Rio de Janeiro, Brazil, participated in this 
cross-sectional study. The distribution of girls by trimester was: 
first (7), second (22) and third (14). EI and EE were assessed by 
24-hour dietary and physical activity recalls. EE was compu-
ted from MET codes described in the Compendium of Physi-
cal Activities. BMR was measured by indirect calorimetry (M) 
and also estimated by the FAO/WHO recommended equations 
(Schofield - SCH). Goldberg’s index (EI/BMR) of 1.35 was used 
to assess EI underreporting. 

Results: Mean (SD) EI and M BMR were 2423.5 (736.6) 
and 1291.5 (200.4) kcal/day. BMR estimated by SCH was sig-
nificantly higher 1465.5 (157.7) kcal/day. EI underreporting 
was 16.3 and 34.9% for M and SCH BMR, respectively. EE was 
1874.7 (404.4) kcal/day. The adolescents performed sedentary 
low intensity activities most of the day. 

Conclusions: The data indicate that both the EI and EE 
varied widely among pregnant adolescents. The use of FAO/
WHO predicted BMR can lead to overestimation of energy 
needs of Niteroian pregnant adolescents. 

Key words: Energy intake, Brazil, Basal metabolism, Preg-
nancy in adolescence 
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PO1122
EVOLUTION OF PERIPHERAL LYMPHOCYTE SUB-
SETS DURING THE PREGNANCY PERIOD. RESULTS 
OF THE PREOBE STUDY
L E. Díaz1, 2, E. Nova1, M T. Segura2, L. García-Valdés2,3, 
I. Rusanova2, M C. Martínez-Zaldívar2, F J. Torres-Espi-
nola2, R. Moreno-Torres2, A. Gheorghe1, J. Florido4, M C. 
Padilla4, C. Campoy2,5, A. Marcos1 
1Immunonutrition Group, ICTAN, CSIC, Madrid, 
Spain 
2 EURISTIKOS Excellence Centre for Paediatric Re-
search 
3Martín-Escudero Foundation 
4Obstetrics and Gynecology Departments, Universi-
ty of Granada, Granada Spain 
5Paediatrics Departments, University of Granada, 
Granada, Spain

Background and objectives: the immune system during 
pregnancy is the result of a mixture of signals and responses 
from both the maternal and the fetal–placental immune sys-
tems. The aim of this study was to evaluate possible lymphocyte 
subset changes during the pregnancy period. 

Methods: two hundred and forty-five pregnant women 
(aged 18-45 y) were recruited. The percentage of lymphocyte 
subsets CD3+ (T cells), CD4+ (helper T cells), CD8+ (cyto-
toxic T cells), CD3-CD16+CD56+ (NK) and CD19+ (B lym-
phocytes) was measured at 24th, 34th of gestation, at delivery 
and 24 weeks after delivery. The CD4+/CD8+ ratio was calcu-
lated. Changes over time were analyzed with repeated measu-
res ANOVA, with repeated factor, pregnancy weeks. Post hoc 
comparisons were performed with Bonferroni (o Paired T test) 
between time points. 

Results: A significant effect of the pregnancy weeks was 
observed on CD3+, CD8+, CD3-CD16+CD56+ cell percenta-
ges and the CD4+/CD8+ ratio (p < 0.05, except for CD3+ [p < 
0.001]). CD3+ and CD8+ cell percentages showed a significant 
decrease at 24 weeks after delivery compared to 34th week. In 
addition, CD3+ showed also a decrease at delivery in compari-
son with 34th week. Moreover, NK cell percentage and CD4+/
CD8+ ratio showed significantly higher values at 24 weeks af-
ter delivery in comparison with these values at 34th week (p < 
0.05). CD4+ and CD19+ cell percentages remained unmodi-
fied during the whole follow-up. 

Conclusions: During this follow-up, the lymphocyte pat-
tern was different especially between 34th weeks of pregnancy 
and 24 weeks after delivery. However, it is necessary to further 
study some confusion factors, such as BMI and age to elucidate 
other possible changes of the immunocompetent cells during 
pregnancy and 6 months after delivery.

Key words: pregnancy, lymphocyte subsets, follow-up. The-
se results are part of the PREOBE study, funded by Consejería 
de Innovación, Ciencia y Empresa de la Junta de Andalucía. 
(PO6-CTS-02341). Spain.

PO1123
FACTORS INFLUENCING DIETARY INTAKE AND 
NUTRITIONAL STATUS OF PRE-SCHOOL CHIL-
DREN RESIDING IN THE SOUTHERN TOWNSHIP 
OF GAUTENG, SOUTH AFRICA
T. Nyathela1, W. Oldewage-Theron2 
1Centre of Sustainable Livelihoods, Vaal University 
of Technology, South Africa

Background and objectives: This study was carried out in 
the previously disadvantaged township of Southern Gauteng, 
South Africa. The purpose of the study was to evaluate the fac-
tors influencing the dietary intake and nutritional status of pre-
school children dwelling in Southern township of Pretoria. 

Methods: This was a cross-sectional study conducted on 
100 purposively selected pre-school children aged 1 to 6 years. 
The measurements included: Socio-demographic question-
naire, 24-hour recall, anthropometric measurements (Height, 
weight and Mid Upper Arm Circumference -MUAC-). Initia-
lly Caregivers/ parents assisted with the completion of socio-
demographic and 24-hour recall questionnaires. Statistical 
Package for Social Sciences (SPSS) was used to analyze socio-
demographic data, South African Medical Research Coun-
cil FoodFinder® program was used to analyze dietary intake, 
WHO Growth standards (2007) was used to analyze anthropo-
metric measurements (height and weight), and UNCEF colour 
coded child MUAC tape was used to analyze MUAC. 

Results: Socio-demographic results reported that 94 % of 
the caregivers were young women between the age of 20 and 35 
years (69%). Majority (82%) of the caregivers had medium to 
high level education ranging from standard 8 to 10. Eighty four 
percent of the caregivers were unemployed with the monthly 
household income of less than R2500. Dietary intake results 
indicated that children consumed mainly carbohydrates-rich 
food and did not meet 100% of the Daily Recommended In-
take (DRI) in the majority of the nutrients. Stunting (19.9%), 
wasting (16.7%) and underweight (3.2%) were prevalence, on 
the other hand MUAC reported that 4% were moderately mal-
nourished. 

Conclusion: Poor social background is still a main factor 
influencing negatively on the dietary intake and the nutritional 
status of the pre-school children. Prevalence of malnutrition 
can be eradicated through various sustainable nutrition pro-
grammes. 

Key words: Social background, dietary intake, nutritional 
status, pre-school children.
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PO1124
DETERMINATION OF NUTRITIONAL STATUS OF 
TRAINED WRESTLERS IN AYDIN WRESTLING TRA-
INING CENTER
F. Tamer1, N. Ersoy1, A. Çakmak1, N. Uçar1 
1Hacettepe University, Ankara, Turkey

Background and objectives: Wrestling is a sport of stren-
gth, endurance, balance, speed and intelligence. Nutrition is 
very important for wrestling athletes because it is being done 
according to weight categories. Because they compete in di-
fferent weight categories, changes in their body weights occur 
largely. Well-nutrition in wrestlers is crucial because it provi-
des adequate energy and balanced nutrients to increase athletic 
performance, to manage weight control and replace lost fluids. 
This study is conducted to evaluate the nutritional status of 
wrestlers who are exposed to body weight changes. 

Methods: 36 wrestlers participated in this study (11-17 
years old). General nutrition habits, anthropometric measu-
rements were evaluated with a questionnaire. Individual food 
records during 3 days was evaluated by the program Nutrition 
Information System (BEBIS 6.1). For statistical analyses, SPSS 
15.0 statistical package program was used. 

Results: The mean values of age is 13.6±1.5 years, the ave-
rage height is 150±10 cm and the average weight is 49.5±16 kg. 
None of the participants use ergogenic aids. 16.7% use sports 
and/or energy drink, 16.6% of them use 1-2 times in a week, 
83.4% of them use 1 in a month. While 88.9% of participants 
body weight change before and after the sports season, 11.1% 
do not change. 68.8% of participants who lose weight have fati-
gue, 3.1% of them have attention deficit, 12.5% have speed fall 
and 15.6% of them lose muscle strength. 

Conclusions: Concentration and attention is important in 
every sport game. One of the most important factor is adequate 
and balanced nutrition. In studies, morbidity and disability ra-
tes in well nourished athletes are determined to be less than the 
malnourished athletes. Protection of body weight is required 
for the maintaenance of health.

PO1126
CONSUMPTION OF FRUITS AND VEGETABLES 
AMONG ROMANIAN SCHOOL CHILDREN
L M. Lotrean1, I. Tutui2 
1Department of Hygiene, University of Medicine 
And Pharmacy, Cluj-Napoca, Romania 
2Medisprof, Cluj-Napoca, Romania

Background and objectives: The healthy nutrition guide-
lines proposed by international research institutes and World 

Health Organization recommend a daily intake of fruits and 
vegetables of a minimum 400 g, representing 5 servings/day 
(each serving having around 80 g). Moreover, the recommen-
dations underline the importance of consuming both fruits 
and vegetables daily, preferably at least 2 portions of fruits 
and 3 portions of vegetables per day. The present study aims 
to identify the individual and familial factors which influence 
fruits and vegetables consumption among Romanian children. 

Methods: A cross-sectional study by means of anonymous 
questionnaires was performed among 361 school children aged 
11-14 from Cluj-Napoca, Romania (April-May 2011). 

Results: The recommendations regarding fruits and ve-
getable intake were respected by 44.6% 9.1% of the children, 
respectively. Knowledge regarding the recommended number 
of daily servings and higher self-efficacy in eating fruits and 
vegetables every day were positively associated with higher 
consumption of fruits and vegetables. Fruits preference also in-
fluenced positively the consumption of fruits. The familial fac-
tor associated with vegetables intake was the perceived beha-
vior of mother, while fruits intake was higher among children 
who declared higher fruits availability at home. 

Conclusions: Nutrition interventions addressing the deter-
minants of fruits and vegetables intake identified by this study 
should be developed for Romanian children. 

Key words: fruits and vegetables; Romania; health promo-
tion.
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PREVALENCE OVER ONE YEAR OF ABNORMAL 
VITAMIN B12 AND BLOOD LIPIDS RELATED BIO-
MARKER VALUES IN SPANISH INSTITUTIONALI-
ZED ELDERLY
G. Palacios1,2, U. Albers1, R. Pedrero-Chamizo1, F J. Fuen-
tes1, A. Melendez1, K. Pietrzik3, M. Gonzalez-Gross1,2 
1Department of Health And Human Perfor-
mance, Faculty of Physical Activity And Sport 
Sciences,Technical University of Madrid, Madrid, 
Spain 
2CIBER: CB12/03/30038 Fisiopatologia de la Obe-
sidad y la Nutrición, CIBERobn, Instituto de Salud 
Carlos III (ISCIII), Spain 
3Department of Nutrition and Food Technology, 
Rheinische Friedrich-Wilhelms Universitat, Bonn, 
Germany

Background and objectives: To follow-up vitamin B12 and 
lipids status is essential in elderly since they are closely rela-
ted to non-communicable diseases risk factors. Objective: To 
analyze the evolution of biomarkers associated to vitamin B12 
and blood lipids and to quantify the prevalence of abnormal 
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values for each biomarker, over one year, in institutionalized 
elderly. 

Methods: Sixty subjects, mean age (±SD) 84±7 years (68% 
women), were recruited from three old people’s homes in the 
region of Madrid (Spain). Blood samples were obtained four 
times over a year (at month 1, 5, 9 and 13). To study biomar-
ker mean concentrations evolution along the follow-up period, 
a mixed model statistics was applied by using SPSS software 
(v.19.0). Statistical significance was defined as P<0.05. 

Results: Concerning biomarkers related to vitamin B12 
status, prevalence of abnormal values at month 1 and 13 were 
as follows: serum total homocysteine (63%/68%), serum folate 
(69%/47%), serum holotranscobalamin (33%/24%), serum co-
balamin (10%/12%) and RBC folate (3%/10%). In spite of these 
prevalence variations, only mean serum cobalamin (299 vs 273 
pmol/L) decreased and mean serum folate increased (14.9 vs 
16.3 nmol/L ) (both p ≤ 0.05). For biomarkers related to lipids, 
the prevalences of value out of reference range were for total-
cholesterol (30%/38%), HDL (13%/22%), LDL (33%/38%), tri-
glycerides (10%/20%) and lipoprotein A (52%/53%). 

PO1128
INFLUENCE OF VITAMIN D SUPPLEMENTATION 
ON VITAMIN D STATUS AND BONE MASS DURING 
LACTATION- DOUBLE BLINDED RANDOMIZED 
CONTROL TRIAL
J. Czech-Kowalska1, J. Latka-Grot1, D. Bulsiewicz1, M. 
Jaworski2, P. Pludowski2, B. Chazan3, B. Pawlus3, G. 
Wygledowska4, A. Zochowska5, M. Kornacka6, E. Krys-
kiewicz2, E. Karczmarewicz2, A. Pleskaczynska1, A. Do-
brzanska1 
1Department of Neonatology and Neonatal Inten-
sive Care, The Children´s Memorial Health Institute, 
Warsaw, Poland 
2Department of Biochemistry and Experimental 
Medicine, The Children´s Memorial Health Institute, 
Warsaw, Poland 
3Department of Neonatology, Specialistic Hospital 
of Holly Family, Warsaw, Poland 
4Department of Neonatology, Miedzyleski Specia-
listic Hospital, Warsaw, Poland 
5Department of Neonatology, Public Hospital, Ot-
wock, Poland 
6Department of Neonatology, Warsaw Medical 
University, Hospital of Anna Mazowiecka, Warsaw, 
Poland 

Background and objectives: Optimal vitamin D intake for 
lactating women remains controversial. We hypothesized that 

1200IU/d (vs. 400IU/d) of vitamin D during breastfeeding will 
enhance maternal vitamin D status and bone mass. 

Methods: 174 healthy mothers after term, delivery were 
randomized to receive vitamin D3: 1200IU/d (800 IU/d + 
400IU/d from multivitamins) or 400IU/d (placebo + 400 IU/d 
from multivitamins) during 6 mounths of lactation. Serum 
25-hydroxyvitamin D (S-25-OHD), parathormone (PTH) and 
densitometry (DXA, Lunar Prodigy) were performed after de-
livery (V0), 3 (V1) and 6 months later (V2).Serum and urinary 
calcium were assessed at V1 and V2. 

Results: 137 women (1200IU/d (n=70), 400IU/d (n=67)) 
completed the study. Baseline S-25-OHD and anthropometric 
measurements were similar among groups. Median S-25-OHD 
increased from 13.65 ng/ml to 25.7ng/ml (p < 0.0001) and from 
16.1 ng/ml to 24.5 ng/ml (p < 0.0001) in the study groups, res-
pectively. S-25-OHD was higher in 1200 than 400IU/d group 
at V1 (25.7ng/ml vs 24.5ng/ml; p = 0.049) and V2 (25.6 ng/ml 
vs. 23.1 ng/ml; p = 0.008), respectively. Vitamin D deficiency 
(S-25-OHD<20 ngml) rate was similar in both groups at V0 
(71.4% vs. 64.2%, p = 0.005) but lower in 1200IU/d group at 
V1 (8.57% vs 23.9%, p = 0.009) and at V2 (14.3% vs 28.4%, p 
= 0.028). S-25-OHD>30 ng/ml was not significantly different 
by group at any time point. PTH decrease from 28.6 pg/ml to 
22.1 pg/ml (p < 0.0001) and from 30.4 pg/ml to 23.3 pg/ml (p < 
0.0001) between Vo and V1 in study groups, respectively. There 
were no differences between groups in PTH, calcemia, calciu-
ria, fish consumption, UVB exposure, bone mass nor decrease 
of bone mass at any time points. 

Conclusions: Vitamin D supplementation at a dose 
1200IU/d is sufficient to maintain S-25-OHD>20 ng/ml among 
majority of lactating women but not effective in achieving S-
25-OHD>30 ng/ml and reducing bone mass loss during lac-
tation. 

Key words: vitamin D deficiency, lactation, bone mass. Cli-
nical Trials: NCT01506557; Financial support: Nutricia Foun-
dation.
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THE VALUE OF THE SUBJECTIVE MNA ITEMS IN 
THE MNA TOTAL SCORE IN ELDERLY NURSING 
HOME RESIDENTS
R. Serrano Urrea1, M J. García Meseguer1, R M. Iglesias 
Llopart2, L L. Arenas Tébar3, F. Cervera Burriel4, C. Vico 
García5 
1University of Castilla-La Mancha, Spain 
2General Hospital, Health Service of Castilla-La Man-
cha, Tomelloso, Ciudad Real, Spain 
3Núñez de Balboa Nursing Home, Health Service of 
Castilla-La Mancha, Albacete, Spain 
4Faustino Cervera Burriel. Health Service of Castilla-
La Mancha. Motilla del Palancar, Cuenca, Spain

Background and objectives: The prevalence of malnutri-
tion in institutionalised elderly people is generally high and it is 
essential to know the nutritional status in order to establish ac-
tion policies. The Mini Nutritional Assessment (MNA) is a use-
ful screening tool to detect malnutrition among elderly people. 
The MNA classifies individuals as “malnourished”, “at risk of 
malnutrition” and “well nourished” and it consists of eighteen 
items structured in four parts: anthropometric assessment, 
global assessment, dietary assessment and self assessment. The 
impact of each item or set of items on the total score allows 
us to know the value of them as indicators of the nutritional 
status. The objective of this survey was to study the value of 
the two subjective MNA items (“self-wiev of nutritional status” 
(SNS) and “self-view of health status” (SHS)) as indicators of 
the nutritional status according to the MNA total score.

Methods: A Cross-sectional study was conducted on a sam-
ple of 895 residents, aged 65 or older, living in 34 nursing ho-
mes located the province of in Albacete (Spain). Correlations 
between the subjective MNA items and MNA total score were 
assessed by Spearman’s correlation. Stepwise multiple linear re-
gression analysis was used to assess the MNA items as predic-
tors of the nutritional status by the MNA. 

Results: Positive significant correlations between the SNS 
and SHS with the full MNA were found, r=0.39 (p < 0.001) 
and r=0.49 (p < 0.001), respectively. When two questions were 
considered together the correlation coefficient was r=0.58 (p < 
0.001). The stepwise linear regression showed that eight ques-
tions (among the eighteen MNA items) were able to explain 
91% of the MNA variability and the two subjective questions 
were within them. 

Conclusion: The subjective MNA items can be the first in-
dicators of the nutritional status in a rapid screening in elderly 
institutionalized population. 

Key words: Mini Nutritional Assessment (MNA), elderly, 
nursing home.
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ENVIRONMENTAL FACTORS ASSOCIATED WITH 
OVERWEIGHT IN BRAZILIAN PRESCHOOL CHIL-
DREN.
J A. Silveira1, M. Cocetti1, F A. Colugnati2, J A. Taddei1 
1Departament of Pediatrics, Universidade Federal 
de São Paulo, São Paulo, São Paulo, Brazil 
2Division of Nephrology, Universidade Federal de 
Juiz de Fora, Juiz de Fora, Minas Gerais, Brazil

Background and objectives: In Brazil, there were an in-
crease of overweight among under-five years old children in 
the last three demographic and health surveys (DHS) con-
ducted in 1989, 1996 and 2006. Such improvement in the 
overweight prevalence was due to a 2.5-fold increase among 
preschool children in the same period, since there was a decli-
ne in the overweight among infants. Therefore, our aim was to 
identify and quantify environmental factors associated to the 
overweight among Brazilian preschool children. 

Methods: Data was from the latest Brazilian Demographic 
and Health Survey-2006/07. We selected children between 
23-60 months (n=2908), living in the same house with their 
mothers. Overweight was defined using the WHO Growth 
Charts 2006 as weight-for-height z-score <+2 SD. Multivariate 
models were used to estimate the prevalence ratio and their 
respective 95% confidence interval (PR[95%CI]) of environ-
mental factors associated with overweight. 

Results: Prevalence of overweight among preschool chil-
dren was 8.0%. We observed higher overweight prevalence 
among the richest Brazilian regions (10.6%), families with high 
purchasing power (9.9%), with more than two TVs at home 
(10.5%). Among those children born with more than 3.5 kg 
and having up to one brother the prevalence of overweight at 
survey was 10.4% and 9.7%. From those variables significantly 
associated with overweight in the bivariate analysis, the inde-
pendent factors associated in the final fitted model were: living 
in the richest Brazilian regions (1.53 [1.16-2.02]), families with 
high purchasing power (1.51 [1.10–2.08]), birth weight higher 
than 3.5 kg (1.53 [1.17-2.00]) and having up to one brother 
(1.70 [1.23-2.35]). 

Conclusion: We identified that overweight among pres-
chool children in Brazil is associated with factors related to 
region’s or family’s wealth. Acknowledgement: Silveira JA re-
ceives a scholarship from Fundação de Amparo à Pesquisa do 
Estado de São Paulo.

Key words: Infants; Overweight; Surveys.
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PO1131
EXCLUSIVE BREASTFEEDING FOR 4 VERSUS 6 
MONTHS AND GROWTH IN EARLY CHILDHOOD
O H. Jonsdottir1, R E. Kleinman2, J C. Wells3, M S. Few-
trell3, P L. Hibberd4, G. Gunnlaugsson5, I. Thorsdottir1 
1Unit for Nutrition Research, Landspitali - The 
National University Hospital of Iceland and Faculty 
of Food Science and Nutrition, School of Health 
Sciences, University of Iceland, Reykjavik, Iceland 
2Department of Pediatrics, Massachusetts Gene-
ral Hospital for Children, Harvard Medical School, 
Boston, MA, USA 
3Childhood Nutrition Research Centre, UCL Institute 
of Child Health, London, UK 
4Division of Global Health, Massachusetts Gene-
ral Hospital for Children, Harvard Medical School, 
Boston, USA 
5Directorate of Health and Reykjavik University, 
Iceland 

Background and objectives: Studies are inconsistent about 
whether duration of exclusive breastfeeding is protective of 
overweight and obesity later in life. Existing evidence on this 
relationship is based on observational studies with a risk of 
bias from confounding variables. The aim of the study was to 
investigate the effect of duration of exclusive breastfeeding on 
weight gain and the risk of being overweight in later infancy 
and early childhood. 

Methods: A total of 119 mother-infant pairs were rando-
mized to either receive complementary foods from the age of 
4 months in addition to breast milk (CF), or to be exclusively 
breastfed to 6 months (EBF). Each infant’s weight, length and 
head circumference were measured at birth, 6 weeks, 3, 4, 5 
and 6 months of age. In the follow-up, the children’s weight, 
length and head circumference were measured at 8, 10, 12 and 
18 months and infant’s weight and height at 29–38 months. 
All anthropometric measurements were converted to z scores 
using the WHO Child Growth Standards. 

Results: A difference was seen between groups in gain in 
length from 4-18 months of age, where infants in the CF group 
(-0.17±0.84) had significantly greater gain in length compared 
with the EBF group (-0.51±0.84; p = 0.05). However, no di-
fference was seen in the prevalence between groups in risk of 
being overweight or those who were overweight at 18 months 
and 29-38 months of age. 

Conclusions: The differences in length seen between the 
two groups in later infancy to 18 months of age remain to be 
explained and may be a result of differences in dietary intake 
between groups. Exclusive breastfeeding for 4 or 6 months does 
not seem to affect risk of being overweight or the prevalence of 
those who were overweight or obese in early childhood. 

Key Words: Breastfeeding, complementary feeding, growth.

PO1133
EUROPEAN ADOLESCENTS CONSUMING 
BREAKFAST REGULARLY HAVE HIGHER PLASMA 
25-HYDROXYVITAMIN D CONCENTRATIONS AND 
LESS BODY FAT PERCENTAGE THAN BREAKFAST 
SKIPPERS.
J. Valtueña Santamaría1, C. Breidenassel1,2, M. Ferrari3, 
E. Azzini3, M. Cuenca-García4, S. de Henauw5, M. Kers-
ting6, F. Gottrand7, A. Kafatos8, K. Widhalm9, A. Mar-
cos10, Luis A. Moreno11, 12, M. González-Gross1,2,13 on be-
half of the HELENA Study group
1ImFine Research Group, Department of Health and 
Human Performance, Faculty of Physical Activity 
and Sport Sciences (INEF), Universidad Politécnica 
de Madrid, Madrid, Spain  
2Institut für Ernährungs- und Lebensmittelwissens-
chaften - Humanernährung, Rheinische Friedrich-
Wilhelms Universität Bonn, Germany 
3National Research Institute on Food and Nutrition, 
Rome, Italy 
4Department of Medical Physiology, School of Me-
dicine, Granada University, Granada, Spain 
5Department of Public Health, Faculty of Medicine, 
Ghent University, Ghent, Belgium 
6Research Institute of Child Nutrition Dortmund, 
Rheinische Friedrich-Wilhelms Universität Bonn, 
Germany 
7Inserm U995, IFR114, University of Lille 2, Lille, 
France  
8Preventive Medicine and Nutrition Clinic, Univer-
sity of Crete School of Medicine, Iraclion, Crete, 
Greece 
9Department of Pediatrics, Medical University of 
Vienna, Vienna, Austria 
10Immunonutrition Research Group, Departament 
of Metabolism and Nutrition, Institute of Food 
Science and Technology and Nutrition (ICTAN), 
Spanish National Research Council (CSIC), Madrid, 
Spain 
11Escuela Universitaria de Ciencias de la Salud, De-
partamento de Fisiatría y Enfermería, Universidad 
de Zaragoza, Zaragoza, Spain 
12Grupo de Investigación GENUD: Growth, Exercise, 
Nutrition and Development, Universidad de Zara-
goza, Zaragoza, Spain 
13CIBER: CB12/03/30038 Fisiopatología de la Obe-
sidad y la Nutrición, CIBERobn, Instituto de Salud 
Carlos III (ISCIII), Madrid, Spain
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Background and objectives: Breakfast skipping is an un-
healthy behaviour that often occurs during adolescence and 
could have negative consequences on nutrient status and glo-
bal health. As low 25-hydroxyvitamin D [25(OH)D] concen-
trations have been identified in European adolescents of the 
HELENA study, the aim of the present work was to find out 
whether there is an association between breakfast consumption 
and vitamin D status and body composition in adolescents. 

Methods: From a subsample of 1006 adolescents (470 ma-
les; 46.8%) of the HELENA Cross Sectional Study with an age 
range of 12.5 to 17.49 years fasting blood samples were taken. 
Plasma 25(OH)D was analyzed by ELISA. Body mass index 
(BMI) was calculated from weight and height, and body fat 
percentage by means of the Slaughter formula. Breakfast con-
sumption was obtained from a validated questionnaire. Des-
criptive statistics and ANOVA test controlling by age and sex 
were performed using SPSS 19.0. The level of significance was 
set at p < 0.05. 

Results: There were 30.5% of adolescents who slightly, 
moderately or strongly agreed to skip breakfast. The results 
showed that the prevalence of eating breakfast almost everyday 
was lower in girls (43.0%) than in boys (55.5%). Adolescents 
consuming breakfast almost every day had significantly hig-
her levels of 25(OH)D (61.43+1.26 nmol/l) than those skipping 
breakfast (55.67+1.25 nmol/l), after controlling by age and sex 
(p < 0.01). Moreover, those skipping breakfast and having low 
vitamin D status presented significantly higher body fat percen-
tage and BMI (25.45+0.77 and 22.16+0.29, respectively) than 
breakfast consumers with higher vitamin D status (22.41+0.51 
and 20.76+0.19, respectively) (p < 0.01) after controlling by age 
and sex. 

Conclusions: Adolescents eating breakfast almost every day 
had higher vitamin D levels and lower percentage of body fat 
and BMI than those adolescents not regularly eating breakfast. 

Key words: Breakfast, vitamin D, fat mass, adolescence.

 PO1134
PRENATAL LIPID-BASED NUTRIENT SUPPLE-
MENTS INCREASE CORD LEPTIN CONCENTRA-
TION IN PREGNANT WOMEN FROM RURAL BUR-
KINA FASO
L. Huybregts1, D. Roberfroid2, H. Lanou3, P. Kolsteren2, 
J. Van Camp1 
1Department of Food Safety and Food Quality, 
Ghent University, Belgium 
2Department of Public Health, Institute of Tropical 
Medicine, Belgium 
3Department of Biomedical sciences and Public 
Health, Institut de Recherche en Sciences de la 
santé, Burkina Faso

 Background and objectives: In developing countries, pre-
natal lipid-based nutrient supplements were shown to increa-
se birth size, however the mechanism of this effect remains 
unknown. Cord blood hormone concentrations are strongly 
associated with birth size. Therefore, we hypothesize that lipid-
based nutrient supplements increase birth size through a chan-
ge in the endocrine regulation of fetal development. The aim 
of the study was to test the effect of daily prenatal lipid-based 
nutrient supplements (LNS) on cord blood hormone concen-
trations. 

Methods: Umbilical cord blood samples were collected 
from 197 pregnant women participating in a randomized con-
trolled trial assessing the effect of LNS on birth size in rural 
Burkina Faso. Insulin-like growth factors I and II, their binding 
proteins IGFBP-1 and IGFBP-3, leptin, cortisol and insulin 
were quantified in cord sera using immunoassays.

Results: LNS was associated with higher cord blood leptin 
mainly in primigravidae (+57%; p = 0.02) and in women from 
the highest tertile of body mass index at study inclusion (+41%; 
p = 0.02). We did not find any significant LNS effects on other 
cord hormone concentrations. The observed increase in cord 
leptin was associated with a significantly higher birth weight. 
Cord sera from Small-for-Gestational Age newborns had sig-
nificantly lower median Insulin-Like Growth Factor I (-9 µg/L; 
p = 0.003), Insulin-Like Growth Factor II (-79 µg/L; p = 0.003), 
IGFBP-3 (-0.7 µg/L; p = 0.007) and leptin (-1.0 µg/L; p = 0.016) 
concentrations, but higher median cortisol (+18 µg/L; p = 
0.037) concentrations compared to normally grown newborns. 

Conclusions: Prenatal lipid-based nutrient supplementa-
tion resulted in increased cord leptin concentrations in primi-
gravidae and mothers with higher body mass index at study in-
clusion. The elevated leptin levels could point towards a higher 
neonatal fat mass. 

Key words: Intrauterine growth retardation - lipid-based 
nutrient supplements – endocrine regulation – pregnancy.
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PO1135
EFFICACY OF DAILY AND INTERMITTENT SUPPLE-
MENTATION WITH MICRONUTRIENT POWDERS 
DURING 6 AND 12 MONTHS ON ANEMIA IN PE-
RUVIAN INFANTS
N. Zavaleta1, D. Loza1, P. Egoavil1, J. Sanchez1, R. Mos-
queira1, K. Harding2, L M. Neufeld2 
1Instituto de Investigación Nutricional, Lima, Peru 
2Micronutrient Initiative, Canada

Background and objectives: Anemia is highly prevalent in 
infants in developing countries. The aim of this study is to com-
pare the impact of different dosing and duration schemes for 
micronutrient powders on anemia, and micronutrient status. 

Methods: We supplemented a group of 400 infants, 6-11 
months old, living in Cajamarca, in the northern highlands of 
Peru, with micronutrients powders containing iron, zinc, vita-
min A, vitamin C and folic acid. Children were randomly as-
signed to 4 supplementation groups: a) 6 months daily supple-
mentation; b) 6 months intermittent; c) 12 months daily and; 
d) 12 months intermittent supplementation. Supplements 
were provided monthly at the baby well visit. Hemoglobin and 
micronutrient status were measured at entry and at 6 and 12 
months supplementation 

Results: We found baseline anemia 72.9%, 70.7%, 73.4% 
and 75.8%, respectively (p = 0.885). At 12 months anemia 
was reduced to 21.1%, 30.4%, 6.4% and 8.4%, respectively (p 
= 0.000). Initial mean hemoglobin values were 116.6, 117.1, 
117.0, and 115.6 g/L, respectively. At 12 months mean hemog-
lobin values were 127.4, 126.0, 131.0 and 129.9 g/L. 

Conclusions: The results suggest that supplementation 
schemes with micronutrient powders for one year were more 
efficacious in reducing anemia than supplements for 6 months. 

Key words: anemia, infants, micronutrient powders. Sup-
ported by Micronutrient Initiative, Canada.

PO1136
NUTRITIONAL CARE IN PATIENTS WITH 
PARKINSON’S DISEASE LEVODOPA DRUG USERS
A I. Cruz Perez1, F J. Montanaro Mesquita1, M A. Macho 
Fische1

1Secretaria de Estado Da Saude de São Paulo, Brazil 

Background and objectives: Parkinson is a chronic/de-
generative disorder of Central Nervous System that attacks 
mainly the Motor System, causing tremor, muscle rigidity, 
slowing of movement and postural abnormalities. This disease 
is developed when the dopaminergic neurons of the substantia 

nigra degenerate/decrease their capacity to produce dopamine 
neurotransmitter. This absence is responsible for the loss con-
trol movements. The most effective drug treatment is Levodopa 
to relieves symptoms/controls evolution of disease and propi-
tiates better way of living. Levodopa is precursor to dopamine. 
It is absorbed in proximal small intestine. Some factors, such as 
the reduction of motility, gastric emptying, constipation, and 
mainly, the ingestion of food rich in protein near the time of 
taking the drug, reduce its absorption/invalidate its effect, so 
the amino acids from protein food compete for the same ab-
sorption site as Levodopa in intestine. The aim of this work is 
to guide the carriers Parkinson’s disease who use Levodopa, so 
that they have an appropriate nourishment in order to the drug 
reach its desirable therapeutic effects. 

Methods: Application of semi/opened questionnaire to ca-
rriers of Parkinson’s disease to evaluate the nutritional state, 
analyze the interaction drug/nutrient, and perform further in-
dividual nutritional orientation at home, with the delivery and 
explanation of the Guide of Nutritional Orientation to carriers 
of Parkinson’s disease and users of Levodopa drug. 

Results: Among 16 participants between 47 and 80 years 
old, 100% consume protein food (meat, chicken, fish, milk and 
its derivatives). The carriers who suffer with constipation are 
68.8% and 92.9% do not have the care of taking the Levodopa 
drug according to the recommendation. All participants ,wich 
energetic density varied from 1600/2400kcal/day, were orien-
ted individuallyin food rich in fiber and suggestions of times 
of meals and protein amount according to the medicament. 
Conclusion. Nutritional orientation become primordial once 
interaction drug/nutrient. 

Key words: Parkinson. Interaction drug/nutrient.

PO1137
NUTRITIONAL AND BEHAVIORAL PROFILE OF 
OBESE ADOLESCENTS IN TREATMENT BY LOW 
AND VERY LOW CALORIE DIETS
L. Oliveira Leite1, C M. Magalhães Nepomuceno1, M L. 
Portela de Santana2 
1Clínica Da Obesidade, Santos, Brazil 
2Universidade Federal da Bahia, Salvador de Bahia, 
Brazil

Background and objectives: Obesity constitutes an impor-
tant health problem in adulthood, as in childhood and ado-
lescence worldwide, representing a major challenge to health. 
Obesity treatment in inpatient seeks to promote better quality 
of life of individuals through the implementation of healthy 
habits, with accompanying interdisciplinary team. This study 
aims to identify the behavioral and nutritional profile of ado-
lescents in inpatient and feeding low and very low calorie diets. 
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Methods: It is a cross-sectional study, secondary base deve-
loped in an obesity clinic in the city of Camaçari, Bahia, Brazil. 
The collection of secondary data in medical records was per-
formed in January 2013, where information was obtained de-
mographic, clinical, anthropometric, and behavioral habits of 
life. The percentile for body mass index (BMI), age and sex, was 
used to define the anthropometric status of adolescents. Des-
criptive analysis was performed using SPSS statistical software. 

Results: It was evaluated the records of 15 adolescents bet-
ween 11 and 19 years. It was observed that 53.3% of participants 
were female and severe obesity was present in 66.7% of them. 
Most patients had cases of obesity in the family (93.3%). Of the 
patients, 73.3% had some comorbidity and 60% said they did 
not sleep well. Of those who were followed before admission 
by any nutritionist (86.7%), the majority responded that it not 
followed the guidelines of the professional (61.5%) and 81.3% 
reported some type of food aversion. Regarding the behavio-
ral aspects, 40% of adolescents reported waking at night to eat, 
grazing behavior was present in 40% of them and 73.3% said 
they eat quickly during meals. 

Conclusion: Importants datas were described to the profi-
le of obese adolescent, stressing the need of a deeper study to 
understanding and rationale for new practices and treatments. 

Key words: obesity, adolescents, nutritional profile, beha-
vior.

PO1138
POSTPARTUM WEIGHT RETENTION AND NUTRI-
TIONAL STATUS IN ADULT WOMEN ADMITTED AT 
HEALTH CARE UNITS IN RIO DE JANEIRO/ BRAZIL.
C V. Silva1, M H. Hasselmann1, I C. Joia1 

1Institute Nutrition, State University of Rio de Ja-
neiro, Brazil (UERJ) & Veiga de Almeida University, 
Brazil

Background and objectives: The objective of this study was 
to investigate postpartum weight retention and nutritional sta-
tus in adult women admitted at four health care units in Rio de 
Janeiro, Brazil. 

Methods: Post-partum nutritional status was calculated by 
body mass index (BMI) (OMS, 1995 ). Weight retention was 
calculated by subtracting the reported pre-pregnancy weight 
from the measured weight at each interview at the periods <1.6 
and 12 months. Statistical analyses used means and a 95% con-
fidence interval for weight retention and chi-square for catego-
rical variables. 

Results: Mean weight retention was 4.1 and 0.85 kg for un-
derweight; 3.6 and 3.2 kg for adequate weight; 1.6 and 1.5 kg 
for overweight and 1.7 and 2.0 kg for obese woman at 6 and 
12 months postpartum, respectively. Prevalence of overweight 

and obesity was 32.9%, 46.3% and 45.2% before pregnancy, at 
6 and 12 months post-partum respectively (p < 0.005). At 12 
months post-partum, 23.1% of women gained >=2 kg); 28% 
of adequate pre-pregnancy woman became overweight and 
28.2% of overweight pre-pregnancy woman change nutritional 
status to obesity. 

Conclusions: These findings highlight the importance of 
monitoring nutritional status during pregnancy and post-par-
tum to promote women health. 

Key words: post-partum weight, woman health; Maternal 
Nutrition.

PO1139
THRESHOLD SALT TASTE SENSIBILITY IN TEENS: 
RELATION TO BLOOD PRESSURE AND NUTRITIO-
NAL STATUS
V. Kirsten1, 2, M B. Wagner1, K. Sparrenberger1 
1Universidade Federal Do Rio Grande Do Sul – 
Ufrgs, Brazil 
2Universidade Federal de Santa Maria – UFSM, Brazil 

Background and objectives: The aim was to evaluate the 
sensitivity thresholds salt taste (STST) in adolescents and its 
relation to blood pressure and nutritional status. 

Methods: We conducted a cross-sectional study and the 
blood pressure was measured by a digital device and nutritio-
nal status by anthropometry and bioelectrical impedance. To 
determine the STST, were used 9 solutions of different concen-
trations of sodium chloride, per dropper tip of the tongue. The 
solutions (mmol/l) were fed increasing concentrations. Sub-
jects were classified into normal STST (n-STST: <30 mmol/l) 
and increased (i-STST: >30 mmol/l). We evaluated 421 adoles-
cents (55.6% female) with a mean of 15.8±0.91 years. 

Results: The median (P25-P75) of STST was 30 (30-60) 
mmol/L and 36.1% had i-STST. The prevalence of high blood 
pressure was 12.6% (95% CI: 9.6 to 16.1), 25.5% (95% CI: 21.38 
to 29.93) of excess weight. Groups of i-STST and n-STST were 
compared between adolescents with high blood pressure and 
there was no statistically significant difference between groups 
(p = 0.676). When comparing the mean systolic (SBP) and 
diastolic (DBP) blood pressure between the same groups, af-
ter adjustment for sex, age, physical inactivity and body mass 
index (BMI), only DBP showed a statistically significant effect 
(p < 0.0001) with a difference of 2.1 mmHg (95% CI: 0.1 to 
4.1) between the groups. The effect of i-STST on BMI after ad-
justment for sex, age and physical inactivity was not significant 
(p = 0.177). 

Conclusions: No relationship was observed between i-
STST and BMI and SBP, DBP only with adolescents evaluated.

Key words: Taste Thresholds. Sodium Chloride. Blood 
Pressure. Nutritional Status. Adolescents.
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PO1140
EARLY INTRODUCTION OF ULTRA-PROCESSED 
FOODS IN THE FEEDING OF CHILDREN UNDER 
TWO YEARS
A M. Rinaldi1, J P O. Souza1, C M. Azeredo1, L A. Pereira2 
1School of Medicine, Federal University of Uberlan-
dia, Brazill 
2School of Maths, Federal University of Uberlandia, 
Brazil

 
Background and objectives: Dietary habits established in 

early life affect the nutritional status in all cycles of develop-
ment. In recent decades, there was a change in eating patterns 
of children, with a decline in the consumption of cereals, fruits 
and vegetables and increased consumption of foods high in su-
gar, fat and sodium. The aim of this study is to evaluate the 
age of introduction of foods classified according to the type of 
processing in children under two years. 

Methods: Cross-sectional study with 285 children enrolled 
in 34 Primary Health Care Centers in Uberlândia, Minas Ge-
rais, Brazill. The food consumption was assessed by food fre-
quency questionnaire (FFQ). Foods were classified according 
to the type of industrial processing, proposed by Monteiro et al 
(2010), in group 1: unprocessed or minimally processed foods, 
group 2: processed culinary and food industry ingredients, 
group 3: ultra-processed food products. The median age of 
food introduction was calculated by survival analysis, perfor-
med in statistical software R. 

Results: A total of 285 children (55% boys) participated of 
study. The median age was seven months and most of children 
belonged to low income household. For Group 1 foods: rice, 
beans, meat, fruits and vegetables and Group 2: pasta, oil and 
salt the median age of introduction was 6 months. For sugar 
(group 2) and specific foods to children, formulas and milks 
ready for consumption (group 3) the median age was seven 
months. For sugary drinks, snacks, noodles, chocolates and 
candies the median age of introduction was 12 months. 

Conclusions: There is incorrect introduction of foods such 
as milk and infant formula to replace breast milk and early 
introduction of sugar and other foods ultra-processed, such 
sugary drinks, snacks, instant noodles, chocolates. The con-
sumption of these foods increases the risk of obesity and other 
chronic diseases related to nutrition. 

Key words: children, ultra-processed foods, food proces-
sing.

PO1141
THE EFFICACY OF MULTIPLE MICRO NUTRIENTS 
SPRINKLE TO IMPROVE IRON STATUS OF ADO-
LESCENT GIRLS IN ISLAMIC RELIGIOUS SCHOOL 
- TANGERANG, INDONESIA
M. Sitompul1, H. Ridwan2, F. Jalal3, S A. Marliyati2, R. Da-
manik2, S. Sommerset4 
1School of Nutrition, Health Polytechnic Jakarta, 
Indonesia 
2Department of Public Nutrition - Faculty of Human 
Ecology, Bogor Agriculture University, Indonesia 
3Faculty of Medicine - University of Andalas, Pa-
dang, Indonesia 
4School of Public Health - Griffith University, Logan 
Campus, Meadowbrook, Queensland, Australia

Background and objectives: Anemia is one of nutrition 
problems in adolescent school girls and the highest prevalence 
in Indonesia was found in Tangerang which was 46 – 61%. This 
research aimed to formulate multiple micro nutrients sprinkle 
(MMS) and to investigate their efficacy to improve Hb, SF and 
STfR levels of adolescent girls. 

Methods: A randomize, double blind, placebo-control trial 
were conducted for 150 anemic adolescent girls, grade 9 – 12, 
aged 14 to 18 years old in five Islamic Religious School in Tan-
gerang. All selected subjects were randomly allocated into 4 
groups. Each group received MMS twice a week for 16 weeks 
containing 30 mg (Fe30 group), 25 mg (Fe25 group) and 20 mg 
(Fe20 group) elemental iron plus vitamins and other minerals 
and placebo group, respectively. One-way ANOVA and AN-
COVA were applied to analyze difference in variables tested. 

Results: There were no difference among the groups in 
compliance, nutrient intake, the changes of AGP , IL-6 and 
hepcidin (p > 0.05). A significant difference was found in the 
changes of Hb, SF, STfR and body iron (p < 0.05). After con-
trolling with confounding variables, the changes of Hb, SF and 
STfR was not related to potential determinants (p>0.05). The 
prevalence of anemia decreased into 59.4 % and 35.1% for Fe20 
and control groups, respectively. 

Conclusions: MMS was effectively improve Hb, SF and 
STfR levels and decrease the prevalence of anemia in adoles-
cent girls and MMS contained 20 mg of elemental iron was the 
best to increase the iron store in anemic adolescent girls. 

Key words: efficacy, multiple micro nutrients sprinkle, 
adolescent girls, iron status We thank to Ministry of Health, 
Ministry of National Education and Indonesian Danone Insti-
tute who supported grant for this research and we also thank 
to Fortitech Malaysia who produce sprinkle for this research.
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PO3298
RANDOMIZED DOUBLE-BLIND CROSS-OVER 
STUDY OF A NUTRITIONAL SUPPLEMENT SPECI-
FIC FOR PATIENTS WITH NEURODEGENERATIVE 
DISEASES OVER INFLAMMATORY AND CARDIO-
VASCULAR RISK BIOMARKERS
C E. Garcia-Rodriguez1, M D. Mesa1, M V. Martin1, M C. 
Rico1, L. Campaña1, M. Perez-Rodríguez2, A J. Perez de 
la Cruz3, A. Gil1 
1Department of Biochemistry And Molecular Biolo-
gy II, Institute of Nutrition And Food Technology 
2VEGENAT, S.A. Research and Development De-
partment, Pueblonuevo del Guadiana, Badajoz, 
Spain 
3Clinical Nutrition and Dietetic Unit, University Hos-
pital Virgen de las Nieves, Granada, Spain

Background and Objectives: An adequate nutrition could 
be useful in the improvement of patients with neurodegene-
rative diseases. The aim of this study was to assess the effects 
of a specific supplement for patients with neurodegenerative 
diseases (Supressi®) over inflammatory and cardiovascular risk 
biomarkers, compared with a nonspecific diet (T-Diet Plus 
High Protein®) when administered as enteral nutrition for 
three months. 

Methods: 98 patients with neurodegenerative diseases were 
randomly divided into two groups A (n=51) and B (n=47). Sub-
jects in group A were supplemented Supressi® for three months 
and a nonspecific product (T-Diet Plus High Protein®) during 
the next three months. Patients in group B received initially 
the nonspecific diet during the first three months followed by 
the experimental product other three months. Plasma levels of 
inflammatory and cardiovascular risk biomarkers were deter-
mined at baseline and after three and six months by immu-
noassay, with MILLIplexTM kits using the Luminex200® sys-
tem based on the xMap™ technology. We examined the effect of 
the diets with t test for paired samples (p < 0.050). 

Results: After receiving Supressi® for three months, there 
was an increase of the hormone leptin. Administration of T-
Diet Plus High Protein® during three months leads to an in-
crease of resistin along with a significant decrease in mono-
cyte chemotactic protein (MCP)-1. Furthermore, a tendency 
to decrease (p = 0.065) was observed for soluble intercellular 
adhesion molecule (sICAM)-1, after ingestion of control diet. 

Conclusions: The new supplement maintains plasma levels 
of inflammatory and cardiovascular risk biomarkers similarly 
to the nonspecific diet, while increases the hormone leptin 
involved in the regulation of food intake and energy balance, 
what may indicate a better nutritional status in these patients 
with high risk of malnutrition. 

Key words: neurodegenerative diseases; nutrition; supple-
ment.

PO3309
NUTRITIONAL STATUS OF WOMEN CONSULTAN-
TING THE HEALTH CENTRES OF ERRACHIDIA DIS-
TRICT IN THE SOUTH-WEST OF MOROCCO
B. El Bouhali1, A. Bidi1, M. Benlyas1, L. Hajji1, I. Nasri2 
1Team of Nutritional Physiology and Endocrine 
Pharmacology, Faculty of Science and Technique, 
University Moulay Ismail, Errachidia, Morocco 
2Laboratory of Biochemistry, Environment & Agro-
alimentary URAC36, Faculty of Science and Techni-
que, University Hassan II, Mohammedia, Morocco

Background and objectives: Nutritional status is indicator 
of global well-being. The aim of this study was to evaluate the 
nutritional status of women and analysis of household dietary 
diversity close to socio-economic status

Methods: Information was collected by questionnaire. The 
number of housewives was 168 with an average age of 27.48 ± 
6.2 frequenting the health centres of Errachidia. Pregnant wo-
men 78%, nursing 15% and consultants 7%. Age was divided 
into 4 classes: 17-24, 25-32, 33-40 and 41-49. The food ques-
tionnaires were done by 24h dietary recall. 

Results: The study population is mostly literate, 79.3% of 
women are literate to 20.7% illiterate women. The distribution 
of participants according to age groups show that women in the 
age group [25-32] represent the highest (43%) followed by [17-
24] (36%) which shows the youthfulness of the studied sam-
ple. The quantitative estimation of vitamins A, D, E by women 
indicates excess consumption of vitamin E (≥15 mg/day) and 
low consumption of vitamins A and D (≤300 µg/day and 10 
µg/day, respectively) regardless of level of education. Surveyed 
have inadequate intakes of some micronutrients such as iodine, 
calcium, zinc and copper; in this case the level of education 
has no statistically significant effect on the intake of some nu-
trients like calcium (≥2.5 g/day) among illiterate women. Food 
availabilities showed that 67% of women have a contribution 
in excess Kcal (≥2800 kcal/d) and 40% have a normal setting 
range between 2200 to 2800 Kcal/day. Iron deficiency anemia 
seems to be especially important for pregnant women (80%). 

Conclusion: Food consumption is one of several factors 
that have contributed to improving the nutritional status ob-
served in south-west Morocco. Among these factors, it is wor-
th mentioning the improvement of socio-economic status and 
education.

Key words: Housewives, 24h recall, food availability, demo-
graphic, socioeconomic. 
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PO3310
INTERVAL EXERCISE IMPROVES EXERCISE TO-
LERANCE IN COPD PATIENTS WITH NO ALTERA-
TIONS IN ABDOMINAL FAT DEPOSITION
I. Giannopoulou1, I. Koutsikos2, S. Spetsioti1,3, M. Vasi-
lopoulou1,3, S. Ntalapera1, S. Spyridaki1, I. Vogiatzis1,3,4

1Physical Education & Sports Science Dept, Univer-
sity of Athens, Athens, Greece 
2Nuclear Medicine Dept, 401 General Military Hos-
pital of Athens, Athens, Greece 
31st Respiratory Medicine Dept, University of 
Athens, Athens, Greece 
4Clinical Exercise & Health Sciences Institute, Uni-
versity of the West of Scotland, Paisley, Renfrews-
hire, UK

Background and objectives: Abdominal obesity is an im-
portant contributor to the respiratory problems and health of 
chronic obstructive pulmonary disorder patients (COPD). In-
terval exercise has been shown to improve the exercise capa-
city of COPD patients. However, no studies have investigated 
whether interval exercise affects the abdominal fat of the pa-
tients. The purpose of this study was to investigate the effect of 
interval exercise on abdominal obesity in COPD patients and 
whether its change is related to improvements in exercise ca-
pacity. 

Methods: Ten overweight COPD patients 
(FEV1=49.57±14.13, BMI=27.49±5.71 kg/m2) participated in 
a 12-week program of interval exercise (30 sec: 100% work rate 
max (WRmax), 30 sec: active recovery) on a cycle ergometer 
for 40 minutes, 3 times/week. Pre and post intervention pa-
tients completed pulmonary function tests, a 6-min walk test, a 
VO2peak test and dual energy absorptiometry (DEXA). 

Results: Patients had a high level of abdominal fat deposition 
with a mean abdominal -gluteal fat ratio of 1.09±0.12. Interval 
training improved exercise capacity with improvements in the 
6 min walk (pre: 37±77, post: 414±35 meters, P=0.049) and the 
WRmax test (pre: 72±37, post: 94±33 watts, P=0.004). No sig-
nificant changes in body weight and composition were found. 
Abdominal fat (pre: 40.58±9.96, post: 41.0±9.77%, P>0.05), 
gluteal fat (pre: 37.66±9.72, post: 38.23±9.16%, P>0.05) and the 
ratio of the two depots did not significantly change (P>0.05). 
No significant correlations were found between changes in fat 
deposition and exercise capacity. Conclusions: In COPD pa-
tients interval exercise training does not alter the body weight 
and abdominal fat deposition despite the significant improve-
ments in exercise capacity. As with other clinical populations, 
it is possible that the addition of a diet program is necessary in 
order to reduce the body weight and abdominal obesity and 
possibly lead to greater improvements in these patients. 

Key words: Abdominal fat, interval exercise, COPD. 

PO3311
ENGAGING FATHERS AND GRANDMOTHERS TO 
IMPROVE MATERNAL DIETS AND INFANT AND 
YOUNG CHILD FEEDING PRACTICES IN WESTERN 
PROVINCE, KENYA
F. Thuita1, M. Altrena2, S. Martin3

1School of Public Health, University of Nairobi, 
Kenya 
2Counterpart International, Washington DC, USA 
3Cornell University, Div Nutritional Sciences, Ithaca, 
New York, USA

Background and objectives: Community programs see-
king to improve the wellbeing of women and children typically 
target mothers with young children while grandmothers and 
fathers are often perceived as obstacles to change. These house-
hold members are however important influencers of mothers’ 
infant feeding practices though they are usually perceived as 
maintaining cultural norms and practices, thereby providing 
negative social support for adoption of new practices. The pur-
pose of the formative assessment was to generate information 
for use in the design of culturally relevant interventions for 
engagement of fathers and grandmothers to support optimal 
maternal, infant and young child feeding practices in a rural 
area in Kenya. 

Methods: We conducted formative research on maternal 
nutrition and infant young child feeding practices and the 
role of mothers, grandmothers and fathers in the household 
and the community. We conducted 18 focus group discussions 
with mothers, fathers, and grandmothers and 28 key informant 
interviews with community leaders, health workers, religious 
leaders, and community health workers. 

Results: Grandmothers and fathers a have a positive in-
fluence on the complementary feeding practices of young 
children if they are engaged in culturally-relevant ways. Sub-
optimal practices are influenced by cultural beliefs, food availa-
bility and knowledge levels. Diets of infants and young children 
are low in energy and lack variety. Feeding frequency is low 
and preparation and feeding methods predispose to contami-
nation of foods. Responsive feeding is rare but forced feeding 
is common.

Conclusion: The family and community roles of fathers 
and grandmothers put them in key influential positions to po-
sitively impact infant feeding practices by supporting mothers, 
providing a variety of foods and encouraging mothers to prac-
tice what they have learned from health workers. 

Acknowledgement: Study conducted through support pro-
vided by USAID to PATH’s IYCN Project.

Key words: Fathers, grandmothers, maternal, child, nutri-
tion. 
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PO3312
FLUID INTAKE IN CHILDREN AND ADOLESCENTS 
OF DEVELOPED CITIES IN CHINA
S. Du1, W. Xiaojun1, X. Hu1, Q. Zhang1, L X. Lu1, J M. Gao1, 
S R. Zou1, J W. Fan1, X H. Li1, G. Ma1

1National Institute For Nutrition And Food Safety, 
Chinese Center For Diseases Control And Preven-
tion, China

Background and objectives: Body hydration is essential for 
adequate physical and mental function, especially in children. 
This study is to to investigate fluid intake and describe the daily 
consumption of plain water and beverages of of children and 
adolescents in the four cities of China. 

Methods: A total of 5914 primary, middle school and high 
school students were selected from Beijing, Shanghai, Chengdu 
and Guangzhou using multi-stage random sampling method 
and 5868 subjects completed the survey. The information on 
the amounts and types of daily drinking water was recorded 
for seven consecutive days using a quantitative measurement. 

Results: The average daily total drinking water of subjects 
was (1089-1540) ml, with significant difference among the four 
cities (F=114.28, P<0.05). The average daily drinking water 
was significantly higher in boys [(1157-1575) m1] than girls 
[(1026-1498) ml] (ƒÓ2=78.89¡AP<0.05). The difference among 
different ages was statistically significant (F=91.53, P<0.05) 
with ascending order in 7-10, 11-13 and 14-17 years old [(953-
1483) ml, (1134-1551) ml and (1170-1557) ml]. The average 
daily consumption of plain water of subjects was (744¡Ó484) 
ml (68.3% of total drinking water) with statistically significant 
different among the Guangzhou, Beijing, Shanghai and Cheng-
du ¡]F=113.74, P<0.05¡^. The average daily consumption of be-
verages was (345-1287)ml (31.7% of total drinking water). The 
consumption of beverages of high school students (356¡Ó309)
ml and middle school students (360-1301)ml were higher than 
primary school students (328-1263)ml (F=8.37, P<0.05). 

Conclusion: The daily consumption of total drinking water, 
including plain water and beverages is different in children and 
adolescents among different cities and is different in gender.
The Major drinking water of primary and middle school stu-
dents in four cities of China wasplain water. 

Key words: Children and adolescents, total drinking water 
intake, beverages, fluid intake. 

PO3313
NUTRITIONAL STATUS OF ELDERLY PEOPLE LI-
VING AT HOME IN SIDI-BEL-ABBES (WEST ALGE-
RIA)
M B. Khaled1, M. Norredine2, B. Merrakchi3, S. Bel-
braouet4 
1Departement of biology, Faculty of Natural and 
Life Sciences, Djilali Liabes University of Sidi-Bel-
Abbès, Algeria 
2Departement of biology, Faculty of Natural and 
Life Sciences, Djilali Liabes University of Sidi-Bel-
Abbès, Algeria 
3Department of General Medicine of Sidi Lahcen 
Health Center (Sidi-bel-Abbes), Algeria 
4University of Moncton, Ecole des Sciences des Ali-
ments de Nutrition et des Etudes Familiales Monc-
ton, Canada

Background and objectives: The aim of the study was to 
assess the nutritional status of a cohort of elderly people living 
independently at home. 

Methods: 314 elderly individuals were selected during ge-
neral medicine examinations. The collection of nutritional data 
concerned the measurement of some anthropometric parame-
ters (body weight, height, BMI, brachial and calf circumfe-
rences), the Mini Nutritional Assessment (MNA) and serum 
albumin. 

Results: The average age was 72.92±6.26 years with a femi-
nine predominance (59.55%). The BMI was 25.63±4.43 kg.m-2 
and serum albumin 36.45±5.77g.L-1. 61% of the investigated 
population were affected by chronic diseases such as: diabe-
tes (39%). Using the MNA as a mean of screening; 46.18% of 
individuals presented a risk of malnutrition and 4.78% were 
undernourished. However, when the BMI and serum albumin 
were used; 14.01% and 42.35% have been considered as under-
nourished respectively. 

Conclusions: The MNA seems to be a more sensitive tool 
rather than the other screening parameters (BMI and serum 
albumin) in the assessment of nutritional risk. 	  

Key words: Elderly, nutritional status, anthropometric pa-
rameters, Mini Nutritional Assessment, albumin. 
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PO3314
EFFECT OF FOOD-BASED SUPPLEMENT PRIOR 
TO AND DURING PREGNANCY ON BIRTH WEIGHT 
AND PREMATURITY IN RURAL VIETNAM (VINA-
VAC STUDY)
N. Tu1, J C. King2, D. Dean2, H. Dirren2 
1Vietnam Nutrition Association (VINUTAS), Hanoi, 
Vietnam 
2Children’s Hospital Oakland Research Institute 
(CHORI), Oakland, California, US

Background and objectives: Poor maternal nutrition is 
linked to both prematurity and fetal growth retardation, which 
are major causes of death in newborns. VINAVAC research was 
set up to study the effect of consuming a micronutrient-rich 
food supplement on pregnant outcomes. Study’s main goal is 
to determine the impact of maternal nutrition at conception on 
birth weight and prematurity. 

Methods: The study is an unmasked, cluster, randomized 
trial. A total of 450 women from 29 rural communes are being 
recruited when they register to marry. They are randomly 
assigned to one of three interventions: I) food supplement 
5 days/week from marriage to term (~18 months); II) food 
supplement 5 days/week from 16 wks gestation to term (~5 
months); or III) routine prenatal care. The primary outcome 
is birth weight and the secondary outcome is the prevalence of 
prematurity. Other outcomes include maternal micronutrient 
status (iron, zinc, folic acid, vitamins A and B12), the incidence 
of infections; infant growth and infections from 0-6 months. of 
age are also assessed. Maternal data and information are mea-
sured at recruitment, 16, and 34 weeks gestation. Infant anthro-
pometric status is measured at birth, 1, 3, and 6 months. Infant 
gestational age is assessed at birth to determine the prevalence 
of pre-term deliveries, and the mothe’s activity or physical work 
during pregnancy is also determined. 

Results: This study will be the first to compare a food-based 
supplement consumed prior to conception to term with one gi-
ven only during pregnancy. Although it is recognized by many 
that pregnancy may be too narrow a window to improve ma-
ternal nutritional health, it is typical for micronutrient supple-
ments to only be given from the time of enrolling for prenatal 
care to term. 

Conclusion: Thus, the results will have world-wide implica-
tions as to when maternal supplementation should be initiated 
during pregnancy. 

Key words: Food-based supplement, pregnant outcomes

PO3315
NUTRITION EDUCATION FOR ADOLESCENTS: 
AN INTERVENTIONAL APPROACH TO CREATE 
AWARENESS ON” EAT RIGHT AND PLAY WITH 
MIGHT”
D R. Rao1, D A. Kumar2

1National Institute of Nutrition (ICMR), Hyderabad, 
India

Background and objectives: Adolescents are most impor-
tant group of population and the adolescent phase is very cri-
tical in the lifecycle. They are also vulnerable to adopt faulty 
eating habits due to peer pressure, which coupled with lack of 
physical activity result in overweight and obesity among ado-
lescents. Therefore, a study was conducted to impart education 
on Nutrition and Physical activity through Participatory Ap-
proach. 

Methods: Five hundred students from different schools 
were recruited in the study. Informed consent was obtained 
from the study subjects and from the principals/teachers of 
the participating schools. Intervention on adolescent nutrition, 
growth, development and nutrition, food groups and balanced 
diet, importance of micronutrients and also the importance of 
the physical activity was given. Interactive lecture on “Eat right 
and play with might” was given along with participatory ap-
proaches which entailed student activities like computer-aided 
presentations on these topics. A questionnaire on the dietary 
behavior and physical activity was administered to all the stu-
dents before and after the intervention. 

Results: About 70% of the students knew the importance 
of the breakfast and consumed it regularly including different 
food groups. Most of them were aware of the importance of 
different food groups. Although they knew ill-effects of car-
bonated beverages, 50% of them consumed frequently. Since 
physical education was regular in all the schools, the students 
participated in the physical activity without realizing the bene-
fits of the same. 

Conclusions: An integrated approach on nutrition educa-
tion combining interactive lecture methods and participatory 
approaches engaging students was proved to be effective in im-
parting nutrition knowledge and creating awareness about the 
importance of physical activity. 

Key words: Adolescents, nutrition education, physical acti-
vity, participatory approach. 
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PO3316
THE IMPACT OF PRELACTEAL FEEDING ON 
BREASTFEEDING DURATION AMONG MOTHERS 
IN KUWAIT
M. Dashti1, S. Jane2, C. Edwards3, M. Al-Sughayer4

1Nutrition and Medical Catering Unit, Jaber al-Ah-
med Armed forces hospital, Kuwait 
2School of Public Health, Curtin University, Perth, 
Australia 
3Human Nutrition Section, Division of Developmen-
tal Medicine, University of Glasgow, Glasgow, UK 
4Department of Biological sciences, Faculty of 
Science, Kuwait University, Kuwait

Background and objectives: The WHO recommends that 
infants should be exclusively breastfed for the first six months 
of life. The use of prelacteal feeds is common among Middle-
Eastern countries meaning that few infants are truly exclusi-
vely breastfed from birth. Methods: This longitudinal study 
of infant feeding patterns among women in Kuwait recruited 
subjects within 48 hours of delivery over the period of October 
2007 to September 2008. All participants, whether still breast-
feeding or formula feeding, were followed up by telephone 
interview at 6, 12, 18 and 26 weeks postpartum to determine 
the duration of breastfeeding and the age of introducing solid 
foods. The multivariate Cox’s proportional hazards model was 
used to estimate the effects of independent variables on the risk 
of cessation of breast-feeding. 

Results: In total, 85% percent of women left the hospital 
breastfeeding, with 55% partially breastfeeding and only 30% 
fully breastfeeding. Less than 1% of women initiated infant-to-
breast contact within 60 mins as recommended in the WHO/
UNICEF 10 Steps to Successful Breastfeeding, with 76% of wo-
men first putting their baby to the breast 6 hours or more after 
birth, leading to high rates of prelacteal feeding (81.8%) and/or 
in-hospital formula supplementation. As a consequence only 
10.5% of infants left hospital having been exclusively breastfed 
since birth and no infant was fully or exclusively breastfed to 6 
months. Delayed initiation of breastfeeding (>6 hr after birth) 
was a strong predictor for the early cessation of breastfeeding. 

Conclusion: This study has shown that the majority of new-
borns do not benefit from exclusive breastfeeding as a conse-
quence of the delayed initiation of breastfeeding and the asso-
ciated high use of prelacteal feeds and supplementary formula 
whilst in hospital. Interventions are needed to raise awareness 
of both women and health professionals about the importance 
of early infant to breast contact to establish effective breastfee-
ding.

Key words: Breastfeeding, infantas, newborns, prelacteal 
feeding. 

PO3317
NUTRITIONAL INTERVENTION FOR SPANISH ELI-
TE MALE WHEELCHAIR BASKETBALL PLAYERS
L. Grams1, A. Ferrero1, M. Francisco1, G. Garrido1

1Faculty of Physical Activity And Sport Sciences, 
Technical University Madrid, Spain

Background and objectives: The Spanish wheelchair na-
tional team shows high performance level. Hence, optimal 
nutrition is required. There are only a few studies available 
describing nutrition practice in wheelchair basketball (Goo-
sey-Tolfrey 2010). We have offered the team nutritional advice 
for the upcoming European Championship which is taken pla-
ce in Frankfurt (Germany).The purpose of this study was to 
analyse diet composition, with and without nutritional advice, 
during the precompetitive phase. 

Methods: Energy intake (EI) of 14 Spanish elite wheelchair 
basketballers age 30.2 ± 5.8yrs and weight 75.4 ± 13.7kg was 
analysed. Diet composition was estimated by food weighing 
(Mettler-Toledo 1g accuracy) for a 3-day period, both in May 
and June 2013. Dial Alce® was used to determine nutrient com-
position. During these dates, athletes completed a 24h activity 
questionnaire. Between both periods, we provided individual 
written reports, including nutritional modifications, to optimi-
se their diet composition. Individual feedback have been given 
before the second evaluation. 

Results: EI was 2543 ± 391Kcal/d. Energy distribution was 
low in carbohydrates (44 ± 7%) and high in lipids (37 ± 5%) 
and proteins (21±7%) compared to ACSM recommendations 
for athletes. Cholesterol intake (521mg/d) and fat saturated 
distributed energy (14%) were also higher than recommended 
(7%). Conversely, fibre intake was lower (22±8g/d) than ade-
quate (FNB 2006). Therefore, our intervention focused on re-
ducing fat intake and increasing carbohydrates and fibre. Our 
results demonstrated an improved energy distribution, as well 
as an increase in fibre intake and a reduction in cholesterol in-
take, in the second evaluation. Conclusion: In order to reach 
ACMS guidelines, more nutritional advice is needed to optimi-
ze performance for these athletes. 

References: ACSM (2009).Nutrition and athletic perfor-
mance. MSSE. FNB. (2006). DRI. Essential guide to nutrient 
requeriments. Washington: NAP. 

Goosey-Tolfrey L. (2010). Nutritional practice of competiti-
ve British wheelchair games players. APAQ. 
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POTENTIALS AND BARRIERS TO EXCLUSIVE 
BREASTFEEDING AMONG WOMEN IN AN URBAN 
LOW-RESOURCE SETTING IN NAIROBI, KENYA: A 
QUALITATIVE STUDY
S. Ochola1, L. Demetre2, R. Nduati3

1Department of Food, Nutrition and Dietetics, Ken-
yatta University, Nairobi, Kenya 
2Division of Human Nutrition, University of Stellen-
bosch, Cape Town, South Africa 
3Department of Paediatrics, Faculty of Health Scien-
ces, University of Nairobi, Kenya

Background and objectives: The practice of exclusive 
breastfeeding (EBF) remains poor despite demonstrated health 
benefits to the child. Improving the practice requires an un-
derstanding of the social context of infant feeding practices. 
This study investigated the factors influencing the uptake of 
EBF. 

Methods: A randomized controlled trial in which villages 
in Kibera slum, Nairobi Kenya were randomly assigned to two 
breastfeeding counseling groups and a control group that recei-
ved no counseling. The study participants, 34-36 weeks preg-
nant, HIV-negative women, attending antenatal clinic, were as-
signed to study groups and followed up at home until 6 months 
postpartum. At the end of the 6 months, 2 focus group discus-
sions were conducted separately in each of the study groups; 
for mothers exclusively breastfeeding to 6 months and those 
who did not to gain a better understanding of the maternal ra-
tionale for the feeding method chosen. 

Results: Data was analyzed based on pre-identified themes. 
The practice of EBF was poor. There were no major differences 
in the barriers to EBF by study groups. The common barriers 
were: mothers being away for long periods of time; expressing 
breast milk was considered tedious and culturally unaccepta-
ble for some communities; pressure from relatives to introdu-
ce complementary feeding; babies need water to quench their 
thirst; breast milk is inadequate to nourish the baby and EBF 
was perceived to make the mother unhealthy. Factors encoura-
ging EBF among those who received breastfeeding counseling 
were: infants’ faster growth; fewer episodes of maternal breast 
health problems because of the acquired new skills of latching 
the baby to the breast; spousal support and the continued sup-
port offered by research team. 

Conclusions: The uptake of EBF is influenced by societal 
perceptions. The promotion of EBF should address factors in-
volved in decision making of choice of infant feeding. 

Key words: Exclusive breastfeeding, potentials, barriers, 
Kenya 
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DIETETIC EDUCATION TOOL IN PAEDIATRIC PA-
TIENTS IN HEMODIALYSIS
S. Arroyo Parisi2, N. Bueno2, C. Vezzani1, S. Blasi1

1Hospital de Pediatria ‘Prof. Dr.J.P.Garrahan’, Buenos 
Aires, Argentina 
2Escuela de Nutrición,Universidad ISALUD, Buenos 
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Background and objectives: Chronic kidney diseases is the 
main cause of pediatric morbidity and mortality due to mal-
nutrition, cardiovascular alterations and complication in the 
metabolism of calcium and phosphorus. Critical nutrients are 
proteins, phosphorus and sodium, and the nutrition approach 
require adherence to treatment and patient education. The ob-
jective was to evaluate the use of an educational tool designed 
to promote adherence to dietetic plan. 

Methods: The aim of this longitudinal descriptive study is 
the implementation of educational nutrition materials in twen-
ty pediatrics patients under hemodialysis treatment in our cen-
ter. Interactive education tool allows a practical reminder of 
basic renal nutrition guidelines. Previous and post knowledge 
test about phosphorus content, protein and sodium in foods 
as measured by self-administered questionnaire, in the other 
hand, patient´s know-how about dietetic plan as measured by 
dietary recall of 24hs; both, before and after intervention (die-
tary phosphorus intake was evaluated depending on the degree 
of serum phosphorus) The cut-off points of reference were the 
DRIs and protocol used in the institution. 

Results: Knowledge about nutrition renal topics showed a 
significant increase , 90.3 %, versus 72.8 % before intervention. 
The adequacy of intake of phosphorus improved in 25% of ca-
ses, 10% for proteins, and 60% for sodium. Post laboratory va-
lues showed decreased serum phosphorus in 55% of the cases

 The therapeutic education is essential in patient´s motiva-
tion to promote the self care and the adherence to the dietetic 
treatment. 

Conclusions: We found a favorable response to the inter-
vention. The use of the instrument represents a effective educa-
tional tool and allows an active learning and skills development 
in everyday practice. 

Key words: Renal Chronic Disease; nutrition education. 
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RELATIONSHIP BETWEEN SERUM FOLATE STATUS 
AND BLOOD CADMIUM CONCENTRATIONS IN 
PREGNANT WOMEN: MOTHERS AND CHILDREN’S 
ENVIRONMENTAL HEALTH (MOCEH)
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Hong5, N. Chang1
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nagement, Ewha Womans University, Seoul, South 
Korea 
2Department of Preventive Medicine, College of 
Medicine, Ewha Womans University, Seoul, South 
Korea 
3Department of Preventive Medicine, Dankook Uni-
versity College of Medicine, Cheonan, South Korea 
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Medicine, University of Ulsan College of Medicine, 
Ulsan, South Korea 
5Department of Preventive Medicine, Seoul Natio-
nal University College of Medicine, Seoul, South 
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Background and objectives: Cadmium has toxic effects on 
the body, including on the nervous system and reproductive 
outcomes. It is possible that folate, which is involved in sulfur-
containing amino acid metabolism, participates in the lead 
detoxification process. We evaluated the relationship between 
maternal serum folate status and blood cadmium in pregnant 
Korean women. 

Methods: The nutritional status of folate and blood cad-
mium concentration was measured in pregnant Korean women 
who participated in a multicenter prospective study between 
2006 and 2010. We analyzed existing blood mercury data based 
on serum folate status at two gestational time points (mid and 
late pregnancy; n=1281 and 890, respectively). 

Results: Serum folate concentrations in pregnant women 
were negatively associated with blood cadmium concentrations 
at late pregnancy but not at mid pregnancy (P trend 0.0028 and 
0.7205, respectively). A general linear model developed after 
adjusting for age, prepregnancy body mass index, education 
status, gestational age at blood collection, and urinary cotinine 
concentrations indicated a significant negative association bet-
ween the two at late pregnancy. 

Conclusions: These results warrant future studies to explo-
re the mechanisms responsible for the beneficial role of folate 
status against blood cadmium concentrations at late pregnancy 
in pregnant women. 

Key words: Folate, cadmium, pregnant women. 

PO3321
INFLUENCE OF DIETARY NITRATE SUPPLEMEN-
TATION ON THE PHYSICAL PERFORMANCE AND 
THE AUTONOMIC NERVOUS SYSTEM ACTIVITY IN 
HEALTHY PEOPLE – PRELIMINARY STUDY
L. Štulrajterová, P. Stejskal
1Department of Health Promotion, Faculty of Sports 
Studies, Masaryk University, Brno, Czech Republic

Background and objectives: Neural regulation of the car-
diovascular system is ensured by the basic principle of the con-
cept of sympathovagal balance. It is not known whether the 
ANS activity is changed under the conditions of increased effi-
ciency of oxygen utilization in the working muscles by nitrate 
supplementation. 

Methods: The subjects (5 M; 5 W; 20-30 y.) will be tested 
in eight occasions. Subjects will perform a ramp incremental 
exercise test for determination of the peak VO2 and respiratory 
threshold. Subjects will receive 6 days of dietary supplementa-
tion with beetroot juice and placebo in two separate periods. 
In the 4th day they pass two 6 minutes degrees of exercise in 
moderate intensity, each 5th and 6th day one degree of me-
dium and one of high intensity to determine pulmonary VO2 
dynamics. Degrees will be separated by 25 minutes of passive 
recovery. The break between the supplementation periods will 
last for 12-15 days. The supplementation of beetroot juice or 
placebo will be used two hours before testing. The ANS activity 
will be monitored in all investigative days every morning in 
orthoclinostatic conditions by SA HRV. Before the first exercise 
bout, body pressure will be measured and venous blood sam-
ples will be collected for subsequent determination of plasma 
nitrite. 

Results: If the expected results will be achieved (increase on 
plasma concentration of NO2-, decrease of VO2.kg-1.W-1 in 
submaximal load, increases in exercise tolerance during high 
intensity , the ANS activity without the changes), the project 
will be extended to the patients who are limited by the poor 
eNOS expression. 

Conclusions: Beneficial effect of physical rehabilitation 
after extensive myocardial damage and dysfunction is closely 
dependent on the bioavailability of NO. 

Key words: Nitrate supplementation, exercise tolerance, 
ANS activity. 
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FLUID INTAKE AND NUTRITION STATUS IN CHIL-
DREN AND ADOLESCENTS OF DEVELOPED CITIES 
IN CHINA
Q. Zhang1, W. Xiaojun1, X. Hu1, S. Du1, L. Lu2, J. Gao3, S. 
Zou4, J. Fan5, G. Ma1 
1Chinese Center For Disease Control And Preven-
tion, China 
2Xicheng District Center for Diseases Control and 
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3Huairou District Center for Diseases Control and 
Prevention, Beijing, China 
4Shanghai Center for Diseases Control and Preven-
tion, China 
5Guangdong Province District Center for Diseases 
Control and Prevention, China

Background and objectives: Suitable water consumption 
are important for health and leaning ability in children and 
adolescents. To assess total fluid intake and its association with 
obesity, a cross-sectional survey were carried out in four deve-
loped cities of China in September to October, 2011. 

Methods: By multi-stage random sampling method, 5868 
secondary and primary school students (aged 8.0-17.9 yrs) 
were recruited from urban and rural area of Beijing, Shanghai, 
Guangzhou and Chengdu. The amounts and types of daily fluid 
intake was recorded by subjects for seven consecutive days 
using a quantitative cup. Their height and weight were measu-
red by investigators. 

Results: The average daily total fluid intake of subjects was 
1089ml, including 744ml (68.3%) drinking water and 345ml 
(31.7%) beverages. Total fluid intakes were higher in boys 
(1157ml) than in girls (1026ml, P <0.0001), with the most 
for students in high school (1185ml), in secondary school 
(1141ml), and finally in primary school (1000ml, P <0.0001). 
Their total fluid intakes were statistically significantly higher 
in urban (1185ml) than in rural (991ml), and varied among 
four cities(all P <0.0001) . Obese children and adolescents had 
the highest total fluid intake (1270ml), including both plain 
water (894 ml) and beverages (376ml); followed by overweight 
students (1202ml, 830ml, and 371ml, respectively) and nor-
mal subjects (1067ml, 726ml, and 341ml, respectively); and 
the least was underweight subjects (1010ml, 681ml and 329ml, 
respectively, all P <0.0001). After adjusting for age, gender, city, 
living area and physical activity level, the difference on total 
fluid intake and plain water was still significant among various 
nutrition status subjects. 

Conclusions: Major of fluid intake of children and adoles-
cents came from drinking water, instead of beverage in deve-
loped cities of China. The fluid intake varied with gender, age, 
living area, city and nutrition status. 

Key words: Total fluid intake, plain water, beverage, obesity. 

PO3323
ANALYSIS OF DIETARY HABITS IN JUNIOR REPRE-
SENTATION IN SPORT GYMNASTICS
I. Hrncirikova1, K. Katerina1, L. Stulrajterova1, M. Kum-
stat1

1Faculty of Sports Studies, Masaryk University, 
Czech Republic

Background and objectives: In sport gymnastics, good 
quality performance and trainings require supply of macronu-
trients and micronutrients. In a junior category, the demand for 
quality nutrients is even higher. Currently, diet in inseparatable 
part of training programs of sporting children. Composition 
of dietary regime became crucial, as it must contain balanced 
amount of basic nutrients, vitamins, and minerals, along with 
supplementary plans and individual forms of supplements. 
All must correspond with training seasons and present requi-
rements. The demands in juniors for quality and quantity of 
nutrients are, of course, bigger than the ones of adults. Insuffi-
cient, even temporary absence of nutritive supplies may result 
in damage to health, in better scenario the outcome is merely 
inferior performance or training. 

Methods and results: We carried out a research into 33 
members of gymnastic teams. There were 13 boys and 20 girls. 
The average age was 15 years The average age of boys was 15,5 
yrs, the average age of girls was 14,5 yrs. The average height/
weight ratio of boys was 170 cm/62 kg. The average height/
weight ratio of girls was 155cm/48 kg. We applied a method 
of dietary habits analysis through 24 hour recall, a standard 
questionnaire for dietary habits in sporting and non-sporting 
population, in a four days course; i.e. 3 working days and one 
weekend day. Furthermore, we analyzed the body posture by 
bio-electric impedance and they passed through Cortex ma-
chine. 

Conclusion: The average energetic intake was 7000 kJ a day, 
consisting of 250 g of carbohydrates, 60 g of fat and 60 g of 
proteins a day. It was irregular, they suffer from vitamine and 
mineral insufficiency and rather monotonous. The absence of 
basic nutrients is apparent. Their long-term insufficiency will 
result in weariness, worse sports performance, injury, decrease 
in cognitive functions and development. 

Key words: Sport gymnastics, adolescents, nutrition.
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PO3324
INTERVENTION TO IMPLEMENT HEALTHIER EA-
TING HABIT IN SCHOLAR CHILDREN
A-Z. Herlinda1, G. Lopez-Moreno1

1University of Guanajuato, México

Background and objectives: According with WHO the tra-
ditional diets based in vegetable foods now has been change for 
high-fat diet and high-calories diet, also beef food products. 
The food eating, no one alone for prevent metabolic diseases 
exist other factors such as culture, age, sex and familiar eating 
habits. We implemented an intervention on scholar children of 
one school in Celaya, Guanajuato, Mexico; based in nutritional 
education and adherence to the nutritional guide along three 
months. 

Methods and results: We found that some anthropome-
tric measures such as arm circumference (p=0.03), Body Mass 
Index (BMI) in Z-score (p=0.04) were significantly different 
after that our intervention. We found that the index scores 
about daily intake of fruits increase (p<0.03) after our inter-
vention, furthermore index scores about daily intake of white 
bread (p<0.03), flour tortilla (p<0.03), beef (p<0.03), fish meal 
(p<0.01) and candies (p=0.01) were low down after our inter-
vention. However we didn’t find different results in the index 
scores about daily intake of corn tortilla, soda beverage, milk, 
fried food and sugar. For other hand we found that the BMI 
had inverse association with the born weight (â-0.42, p<0.05), 
the exercise minutes had both a positive association with basal 
BMI in Z-score (â 0.46, p<0.04) and negative association with 
soda beverage (â -0.48, p<0.05); in this topic the final index 
score about intake of soda beverage was negatively associated 
with time in front of the television (â-0.55, p<0.3). 

Conclusion: Our educational intervention applied in 
school children along three months promoted changes on their 
food intake, however we found that some many food rooted in 
the familiar and ethnic culture such as soda beverage, corn tor-
tilla, milk ad cheese didn’t show any change. So it is necessary 
one intervention into familiar and scholar nuclei for changing 
them. 

Key words: Nutritional Intervention, scholar children and 
intake
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PO889
ULTRASOUND MEASUREMENT OF BONE AGE IN 
CHILDREN: AN EPIDEMIOLOGICAL APPROACH
L M. Prieto Parra1, K. Moenne2, J. Kain1, G. Weisstaub1, 
M L. Garmendia1, V. Mericq3, C. Corvalán1 

1Institute of Nutrition and Food Technology, Univer-
sity of Chile, Chile 
2Las Condes Clinic, Santiago, Chile 
3Maternal and Infant Research Institute, University 
of Chile, Chile

Background and objectives: Bone age is traditionally mea-
sured using hand x-rays, however, there is also the possibility of 
using a method that does not generate radiation and has a rea-
sonable cost as it is ultrasound (US). However, the accuracy of 
US measurements may be impaired by adiposity. The objective 
of this study is to validate the bone age US measurements with 
a computational method for reading hand x-rays (BoneXpert® 
-BE-). 

Methods: This is a cross sectional study within the Chilean 
Growth and Obesity Cohort Study (GOCS). The subsample 
was 194 low socioeconomic status children (54.1% female) 
with a mean age of 6.9 years (82.3 months) in 2009. We were 
performed anthropometric measures, left hand x-rays and US 
measurements of left wrist with BoneAge®. We used Spearman 
and intraclass correlations (ICC) to compare US and X-rays 
measurements and we evaluated potential interactions by nu-
tritional status. We calculated adjusted US measurements using 
an equation developed for obese (BMI >2 SD) and non-obese( 
BMI < 2 SD) children based on linear regression models adjus-
ted for gender, chronological age, BMI Z score. It was stratified 
by nutritional status. 

Results: Mean bone age according to BE was 87.9 months 
and 25% of the sample had obesity. Correlation between US 
and BE was 0.59, but it decreased to 0.52 in obese children. The 
ICC was 0.41, but it was lower in obese vs non obese children 
(0.16 vs 0.46). When we adjusted US bone age, correlations 
with BE improved (r=0.71 and ICC=0.70), and there were no 
further differences by nutritional status. 

Conclusions: Ultrasound is a noninvasive method useful in 
the assessment of bone age in epidemiological studies, particu-

larly if this equation is used to adjust the US measurements in 
order to compare with X-rays values. 

Key words: bone age, ultrasound, adiposity.

PO1142
BIRTH WEIGHT AND OBESITY IN 7-14-Y-OLD 
SCHOOLCHILDREN OF FLORIANOPOLIS CITY - 
SOUTH OF BRAZIL
C E. Rossi1, F A. Guedes de Vasconcelos2

1Universidade Federal Da Fronteira Sul, Santa Cata-
rina, Brazil 
2Universidade Federal de Santa Catarina, Santa 
Catarina, Brazil

Background and objectives: The first stages of human de-
veloping, especially the intra-uterine cycle and the first years 
of life have been associated to obesity. Birth weight, gestational 
age and catch-up growth have being indicated like factors that 
influence later weight, height and body composition. We inves-
tigated the influence of birth weight in the overweight and obe-
sity status of 7-14-y-old children and adolescents matriculates 
in public and private schools in Florianopolis (south of Brazil). 

Methods: A cross-sectional study was developed with a 
probabilistic sample. A total of 2, 696 scholars (857 children 
7-9-y-old and 1, 839 adolescents 10-14-y-old) was investigated, 
being analyzed biological (age, gender, birth weight, gestational 
age, weight, height, subscapular and triceps skinfolds thickness 
of scholars, age and parental weight and height) and socioeco-
nomics variables (type of school, family income, mother’s and 
father’s schooling). Overweight defined as a Body Mass Index 
(BMI) equal or above the 85th percentile of Must et al. (1991) 
and obesity defined for this condition plus the triceps and subs-
capular skinfolds thickness equal or above the 90th percentile 
of Johnson et al. (1981) were the outcome variables. 

Results: Birth weight and birth weight/gestational age were 
the explanation variables, and the socioeconomics variables 
and the parental BMI were the control variables. Analyses of 
multivariable Poisson regression were made, with estimative 
of prevalence ratios (PR) and confidence intervals (95%). The 
prevalence of overweight was 31.5% in 7-9-y-old (children) 
and 21% in 10-14-y-old (adolescents) and the obesity preva-
lence was 10.9% in children and 6% in adolescents. Male ado-
lescents that have being born with high birth weight (HBW) 
demonstrated overweight (PR = 1, 14; CI 95% = 1, 02-1, 27; p 
= 0, 03). 

Posters
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Conclusions: Birth weight and birth weight for gestational 
age were not significant associated to obesity. It was just obser-
ved association with overweight in the male adolescents that 
were born with HBW.

Key words: birth weight, obesity, children.

PO1143
PREPARATION AND EVALUATION OF SALAD OIL 
BLENDS RICH IN OMEGA-3 AND -6 FATTY ACIDS
M. Mostafa1, A. Bakr2, M. El-Habashy1, M. Aldin1

1Department of Food Science and Technology, Fa-
culty of Agriculture University of Minufiya, Shebin 
El-Kom, Egypt 
2Department of Hotels studies, Faculty of Tourism 
and Hotels, University of Minufiya, Shebin El-Kom, 
Egypt

Background and objectives: Egyptian people are consu-
ming more saturated fatty acids which raised blood LDL cho-
lesterol causing the risk of heart disease and stroke. This stu-
dy aimed to increase the intake of omega-3 and-6 fatty acids 
through preparing vegetable oil blends with health claims to 
maintain low LDL Cholesterol level. 

Methods: Blending of five oils: Flaxseed (F), Corn (C), Sun-
flower (SF), Soybean (SB) and Wheat Germ (WG) oils were 
used to formulate three blends of Salad (S) oils rich in n-3 and 
n-6 fatty acids. Besides, their chemical and fatty acids compo-
sition were analyzed. In addition, 36 male albinos’ rats feeding 
experiment over two months period was carried out. Data in-
cluding body weight, triglyceride level, total cholesterol and 
LDL cholesterol were collected and analyzed statistically for 
significance using CoStat version 6.311 and Duncan’s multiple 
range tests. 

Results: the highest value of n-3 to n-6 fatty 
acids (FAS) ratio was found in F oil and blend 3S 
(15%F+15%SB+19%SF+50%C+1%WGoils W/W). Triglyceri-
des level was relatively higher in the plasma of the rats feeding 
on diet containing the free n-3 FA oil than those having oil 
blends (3S, 2S) with different omega 3 and omega – 6 FA ratios. 
Using diet containing oil blend 3S instead of control caused a 
marked decrease both total cholesterol and LDL cholesterol. 
The taste of omega sponge cake was accepted by panelists. 

Conclusions: the feeding blend No 3S (rich in omega -3 
and -6) was effectively reduced the total cholesterol and LDL 
cholesterol and would be beneficial in reducing health problem 
and encourage should be made to broaden the use of Salad Oil 
blends. 

Key Words: Biological Evaluation, Blending Oils, OME-
GA-3&6

PO1144
EATING HABITS, LIFESTYLE AND OBESITY: STU-
DY OF A GROUP OF WOMEN FROM BOUMERDES 
CITY-ALGERIA
B. Ouzruat1, H. Kerbal
1Information and Training of Health-Promotion, 
Association of Boumerdes, Algeria	  
2Directorate of Health and Population of the district 
of Boumerdes, Algeria

Background and objectives: the paper consists in presen-
ting the main findings of a survey conducted in 2011 which 
targeted a group of women through six health centers Bou-
merdes city (Algeria), in order to determine the prevalence of 
overweight and obesity among those surveyed, understand the 
relationship between overweight, obesity, eating behavior and 
lifestyle, assess the prevalence of chronic diseases they might 
suffer and finally evaluating the level of consciousness with re-
gard to the relationship between overweight, obesity and chro-
nic diseases 

Methods: The survey targeted 786 women, non-pregnant 
and non-lactating, aged between 18-70 years. The question-
naire contains qualitative variables (lifestyle, eating habits, and 
education) and quantitative variables (weight, height), 3.

Results: 44.9% of respondents are aged 40 to 49 years with 
an average age of 41 years. 2/3 of these women are educated, 
37.7% with a university degree and 10% are illiterate. They are 
workers in 64.8% of cases and married in 70% of cases. Poor ea-
ting habits are observed and taking Consumption of fast food is 
found in 41.8% of cases and more than 5 times per month; The 
household budget determines the nature of the meal. Physical 
inactivity is observed; only 7.2% of women are overweight or 
obese exercise sport against 10.3% with normal weight. 51% of 
respondents spend an average of 2 hours per day watching tele-
vision. 64.3% of normal weight women and 72% of overweight 
and obese women take a nap less than 1 hour per day. 33.2% 
reported having at least one chronic disease. 92.3% are aware of 
the risks of obesity to health; 

Conclusions: Obesity and overweight pose a serious public 
health problem, in view of the nature of chronic diseases that 
are generated and the high cost of their care. Nutrition educa-
tion and physical activity are essential for their reduction. 

Key words: obesity, overweight, chronic diseases.
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PO1145
COMPARISON OF ENERGY INTAKE AND RES-
TING METABOLIC RATE AND THEIR RELATION TO 
ANTHROPOMETRIC AND SOCIODEMOGRAPHIC 
FACTORS AMONG IRANIAN WOMEN
M. Shaneshin1, S. Rabiei1

1National Nutrition and Food Technology Research 
Institute, Shahid Beheshti University of Medical 
Sciences and Health Services, Theran, Iran	

Background and objectives: This study assesses the accu-
racy of energy intake (EI) reporting and its relation to anthro-
pometric characteristics and sociodemographic factors. In 
addition, we attempt to identify foods for which under- or 
over-reporting is more prevalent. 

Methods: EI was assessed for 187 women using a semi-
quantitative 168-item food frequency questionnaire (FFQ). 
Resting metabolic rate (RMR) was measured with an indirect 
calorimeter. We calculated the EI/RMR ratio to assess the ac-
curacy of EI reporting. This study defined under-reporters as 
those with an EI/RMR<1.34 and over-reporters as those with 
an EI/RMR > 2.4. We measured anthropometric characteristics 
and collected sociodemographic information. The chi-square 
test, ANOVA and multiple linear regressions were used for sta-
tistical analyses. 

Results: Among participants, the under-reporting rate was 
35.5% and the over-reporting rate was 7.5%. The EI/RMR ra-
tio was significantly higher for younger women compared to 
older women (P < 0.04). Under-reporters had higher weight, 
waist circumference (WC), body mass index (BMI) and resting 
metabolism compared to accurate reporters (P<0.05). Resting 
metabolism was significantly lower among over-reporters than 
accurate reporters. After adjusting for energy, the consumption 
of fish, high-fat dairy products, hydrogenated oil, sweets and 
coffee was lower, whereas consumption of unsaturated oils, tea, 
salt and yellow vegetables was higher among under-reporters 
compared to accurate reporters. 

Conclusions: Under-reporting of EI is more frequent than 
over-reporting among Iranian women. Among various factors 
that may affect the accuracy of EI reporting, age and anthropo-
metric characteristics might have a significant effect. 

Key words: Anthropometric, energy intake, energy repor-
ting, sociodemographic factor.

PO1146
CHANGES IN PROTEIN- ENERGY STATUS OF HOS-
PITALIZED CHILDREN DURING THEIR STAY AT 
MOFID CHILDREN’S HOSPITAL, TEHRAN, IRAN.
M. Beheshti Beglar1, N. Shahidi2, F. Imanzadeh3, M. He-
dayati4

1Department of Nutrition, Mofid Childre’s Hospital, 
Tehran, Iran	  
2Department of Human Nutrition, Shahid Beheshti 
University of Medical sciences, Tehran, Iran 
3Department of Pediatric Gastroenterology, Mofid 
Children’s Hospital, Tehran, Iran 
4Prevention & Treatment of Obesity Research 
Center, Research Institute For Endocrine Sciences, 
Tehran, Iran

Background and objectives: Malnutrition is a common 
finding in hospitalized children and leads to increased mortali-
ty, mental and physical growth retardation and increased costs. 
The aim of the present study was to assess the nutritional status 
of the pediatric patients on admission and discharge and some 
relevant factors. 

Methods: 224 children (2-6 years old) who were consecuti-
vely admitted to mofid children’s hospital, underwent objective 
and subjective assessments on admission and discharge. Ob-
jective assessments consisted of weight, height, mid upper arm 
circumference and triceps skinfold thickness measurements 
plus determining the energy and macronutrients intake and 
plasma albumin and prealbumin levels. Subjective assessments 
was done using Subjective Global Nutritional Assessment tool. 

Results: According to objective (weight for height) and 
subjective methods, the prevalence of malnutrition on admis-
sion was 44.3% and 58.9% respectively. During hospital stay, 
the mean amount of all anthropometric parameters decreased 
significantly. This reduction was significantly greater in feve-
rish patients, patients with normal baseline nutritional status 
and surgery patients. The mean energy, carbohydrate and fat 
intake, in spite of increasing during hospital stay, were below 
the recommended intakes (DRI). The mean energy, protein 
and fat intake were significantly related with patient’s satisfac-
tion with hospital food service. The mean plasma albumin and 
prealbumin concentrations were also below the normal ranges 
on admission and discharge. Malnutrition was diagnosed by 
physician only in 6.95% of patients affected and only 0.9% of 
children were referred to a dietitian. 

Conclusions: The prevalence of malnutrition is high among 
hospitalized children and the nutritional status of them dete-
riorates during their stay. The situation may be improved by 
using appropriate screening tools with giving special attention 
to surgery patients, referring the patients at risk of malnutri-
tion for in time interventions and enhancing the hospital food 
service quality. 

Key words: Children, Hospital, Malnutrition.
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PO1147
ASSESSMENT OF NUTRITIONAL STATUS AND 
QUALITY OF LIFE OF WOMEN IN IBADAN NIGERIA
A. Okekunle1, I. Akinyele1, O. Akpa2

1Department of Human Nutrition, University of 
Ibadan, Nigeria 
2Department of Epidemiology and Medical Statis-
tics, University of Ibadan, Nigeria

Background and objectives: The well-being of women 
is vital to their reproductive roles. Of the several factors that 
affect women’s health, nutrition and Quality of Life (QoL) have 
been reported to be among the most crucial. The relationship 
between nutritional status and QoL of women is not adequately 
researched in Nigeria, particularly in relation to the different 
domains of QoL. This study was designed to examine the re-
lationship between Body Mass Index (BMI) and QoL in appa-
rently healthy Women of Reproductive Age (WRA) in Ibadan, 
Nigeria.

Methods: The study was a descriptive cross-sectional sur-
vey involving 285 non-pregnant and non-lactating WRA se-
lected by a multi-stage random sampling. Interviewer-admi-
nistered, semi-structured questionnaires were used to obtain 
information on demography, anthropometric measurements 
were taken using a stadiometer to measure height, weighing 
scale to measure weight and BMI(kg/m2) was classified ac-
cording to World Health Organization (WHO) cut-off points. 
WHO-QoL BREF questionnaire was used to assess QoL in four 
domains (Physical Health (PH), Psychological Health (PSH), 
Environment (EN) and Social Relationships (SR)) scored using 
WHO-QoL standard on a scale of 0 to 100. Descriptive statistic 
and Pearson’s correlation test were performed at p<0.05.

Results: Mean age of respondents was 29.3±8.3years and 
61.8% of the women were from urban areas. Mean BMI of 
respondents was 24.0±5.2kg/m2. Mean score of respondents 
for PH, PSH, EN, and SR domains of QoL were 70.1±30.4, 
67.0±13.3, 66.4±18.7, and 57.3±15.9 respectively. Mean overall 
QoL score was 65.2±11.4. Overall mean QoL score revealed no 
significant relationship with mean BMI; however, EN domain 
score of QoL negatively correlated with BMI (r= -0.1, p=0.017).

Conclusions: The environmental components of QoL are 
more likely to be associated with nutrition. However, further 
studies are required to clarify this finding. 

Key words: Nutrition, Quality of Life, Women, Nigeria.

PO1148
FACTORS ASSOCIATED WITH RECOVERY AMONG 
ETHIOPIAN MALNOURISHED HIV PATIENTS (PRE 
ART AND ART) THAT RECEIVED FOOD BY PRES-
CRIPTION
S. Ghosh1, D. Suri2, E. Bontrager1, J. Coates1, B. Rogers1, 
Y. Kidane1, K. Sadler3

1Friedman School of Nutrition Science and Policy, 
Tufts University, Boston, USA  
2Friedman School of Nutrition Science and Policy, 
Tufts University, Boston, USA  
3Valid International, Oxford, United Kingdom

Background and Objectives: To examine factors associated 
with recovery in treatment versus control groups in a program 
that provided RUTF supplement to malnourished HIV+ adults 
with MAM or SAM (BMI <= 18.5) also receiving standard 
ART care on nutritional status. 

Methods: RUTF was provided to subjects with MAM or 
SAM and that were pre ART or ART for up to 6 months at 15 
health centers and hospitals (n=1956), with 8 matched com-
parison health facilities (n=639). Longitudinal nutritional and 
HIV status data were collected. Recovery was defined as having 
a BMI >= 18.5 recorded for 2 or more consecutive visits. 

Results: Factors associated with recovery, regardless of 
treatment group, included being treated at a health center 
instead of a hospital (OR=0.5, p=0.045) and being female 
(OR=1.4, p=0.013). Among participants in the treatment group 
who followed protocol (i.e. attended all prescribed sessions un-
til discharge), factors associated with recovery included being 
on ART < 6 months (OR=2.1, p=0.033), a CD4 count 200 to 
350 (OR=1.77, p=0.004) or having some (OR=1.7, p=0.037) or 
severe food insecurity (OR=2.92, p=0.003). 

Conclusions: Food by Prescription does have the potential 
to improve prognosis of patients. However, successful uptake 
of Food by Prescription was associated with recovery with 
health centers faring better than hospitals. Challenges in ad-
ministering such a program in a large health facility need to be 
examined. Individual level factors including ART status, CD4 
count and level of food insecurity need further examination. 

Key words: HIV, malnutrition, Food by prescription, per-
sistence 
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PO1149
IMPACT OF HOUSEHOLD HEADS ALCOHOL CON-
SUMPTION ON DIETARY DIVERSITY AND MORBI-
DITY IN CHILDREN BELOW FIVE YEARS IN NANDI 
COUNTY, KENYA
J. Saina1, W. Kogi-Makau2, S. Mbugua2

1Kiambu Institute of Science and Technology, Kenya 
2University of Nairobi Department of Food Science, 
Nutrition and Technology, Kenya

Background and objectives: There are many causes of low 
dietary diversity and disease. Drugs and substance abuse, a 
serious global problem with adverse effects on national secu-
rities and socio-economic development, is a major contribu-
ting factor. Objective: To determine the relationship between 
household heads alcohol consumption, dietary diversity and 
morbidity in children under five years of age in households in 
Nandi County. 

Methods: The sample consisted of 170 (6-59 months) chil-
dren of simple random selected households from Nandi. Selec-
ted indicators were examined against a set of variables using 
univariate and multivariate analyses. 

Results:There were 82.9% and 17.1% male and female-
headed households respectively. Significantly high percentage 
(37%) of males consumed alcohol than female (12.4%) (p<.05). 
The present research sought to determine the dietary diver-
sity and morbidity among children under five years of age in 
households. The relationship between alcohol consumption 
and food diversity was statistically significant (p<.05). A High 
percentage (55.1%) of children from alcohol consuming hou-
seholds was ill compared to those of non-alcohol consuming 
households (44.9%). Household-heads that consumed 3 or 
more litres of alcohol per week had the highest number of sick 
children. Further statistical analyses confirmed that the morbi-
dity level was significantly higher among children from alcohol 
consuming households than among those from non-alcohol 
consuming households [β=0.045: p<0.05]. 

Conclusions: This study concludes that household heads 
alcohol consumption contributes to child negligence and low 
dietary diversity therefore resulting to poor health and high 
morbidity. 

Key words: Household Heads’, Dietary diversity, Morbidity, 
Alcohol Consumption, Children, below five years

PO1150
BALANCED NUTRITION AT WORK: THE EURO-
PEAN PROGRAMME FOOD (FIGHTING OBESITY 
THROUGH OFFER AND DEMAND)
N. Bertrand1, N. Renaudin1

1Public Affairs Department, Edenred, Brussels, 
Belgium

Background and objectives: Designated by the WHO as 
one of the greatest public health challenge of our century, obe-
sity is responsible for 10–13% of deaths in the European region. 
Companies are an important setting and information channel 
for promoting health to their employees. The 2005 study Food 
at Work from the ILO points out that employees who have 
access to healthy eating increase their productivity by up to 
20%. The European programme FOOD promotes healthy ea-
ting habits towards employees. The two main objectives of are 
to improve: 1. nutritional habits of employees by raising their 
awareness of health issues 2. nutritional quality of the food on 
offer in restaurants. 

Methods: Edenred proposed to Public Health Authorities 
as well as Nutritionists and Universities to join the project as 
partners in Belgium, Czech Republic, France, Italy, Spain and 
Sweden. To meet its objectives, the project followed a five step 
methodology: 1. Inventory of existing programmes was fo-
llowed by a quantitative questionnaire (52, 000 employees and 
5, 000 restaurants) and a qualitative study (60 interviews in 
restaurants) 2. Recommendations were made by the partners, 
subsequent to the results and analysis of the first step 3. Adap-
ted tools were developed and piloted in the restaurants and the 
companies 4. Pilots were evaluated 5. Following the evaluation, 
the tools were adapted and best practices disseminated. 

Results: The 102 communication tools reached around 4.2 
million employees and 352, 000 restaurants. A network of res-
taurants applying the FOOD recommendations has been crea-
ted, thus connecting the offer and the demand sides of balan-
ced nutrition. 

Conclusions: After the project period, the partners have 
decided to take advantage of the actions and results of the pro-
ject and created a long-term programme. The Slovak Republic 
and Portugal already joined the programme and more coun-
tries are expected. 

Key words: Nutrition; prevention; lifestyles; PPP; workpla-
ce
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PO1151
THE VULNERABILITY OF SELECTED FARMERS IN 
VALENCIA, NEGROS ORIENTAL, PHILIPPINES TO 
CLIMATE CHANGE: EL NIÑO PHENOMENON AND 
MALNUTRITION
J. Pis-An1

1Silliman University; Dumaguete City, Philippi-
nes	

Background and objectives: The purpose of the study 
was to examine the vulnerability of farmers in Valencia, Ne-
gros Oriental to the effects of climate change, specifically the 
El Niño phenomenon or Southern Oscillation, which was pre-
viously experienced by the Philippines in 2009-2010. 

Methods: Knowledge, Attitudes and Practices Survey to de-
termine their behavioural response to determine their vulnera-
bility to the effects of the El Niño. Anthropometric and Dietary 
assessments are used to identify the nutritional status. 

Results: 75 % of the respondents claimed that crop signi-
ficantly decreased during drought season.Anthropometric 
assessment showed that the prevalence of Chronic Energy 
Deficiency Grade 1 among females was 17% and 28.57% for 
Low Normal. While Male Body mass index result for Chronic 
Energy Deficiency Grade 1 is 10%, Low Normal 18.33% & and 
Obese Grade 1 is 31.67%. Dietary assessment of macronutrient 
intake of carbohydrates, protein and fat is 31.6 % among res-
pondents are below recommended amounts (Recommended 
Dietary Intake). While micronutrient deficiency are prevalent 
these are the following : calcium, iron, vitamin A, thiamine, 
riboflavin, niacin, vitamin C. 

Conclusions: Placing the current nutritional status (under 
relative normal climatic conditions) of the farmers in the con-
text of food security in the area, there are reasons to believe 
that the status will go for the worse if the extreme climatic con-
ditions like the El Niño phenomenon will once again prevail 
in the region. As the farmers rely primarily on home grown 
crops for their food supply, a reduction in farm production due 
to drought conditions during El Niño is expected to adversely 
affect their dietary intake. Local government should therefore 
institute programs to increase food resilience and help com-
munities cope with the onset of adverse climatic conditions. 

Key words: malnutrition, children, diet, anthopometry. 

PO1152
BARRIERS TO MOTIVATION FOR HEALTHY EATING
P. Enyan1, J N D. Sasraku2, Q. Enyan3

1University of Ghana, Accra, Ghana	  
2Pantang Nursing Training College, Accra, Ghana 
3Home For Women and Children Foundation, Accra, 
Ghana

Background and objectives: To gain an insight into chil-
dren views about food and nutrition. 

Methods: Data were collected in focus group discussions; 
two focus group sessions were undertaken with each school 
group. A total of 11 post primary schools in Northern Region 
in Ghana. In all, 106 children aged 11–12-y-old (n=52 boys, 
n=54 girls). 

Results: Focus group transcripts were analyzed using qua-
litative research methodology. Major barriers to healthy eating 
were taste, appearance of food, filling power, time/effort, cost, 
choice/availability, risk, rebellion, and body image/weight con-
cerns. The main difference between sexes was in terms of mo-
tivating factors for eating well; girls tended to focus primarily 
on their appearance whereas boys appeared to be more influen-
ced by sport. There was some mention of balance and variety 
within the focus group discussions, however, in practice, the 
children had a tendency to categories foods as either ‘good’ or 
‘bad’, ‘healthy’ or ‘unhealthy’. 

Conclusions: This study has revealed a number of barriers 
to, and motivations for, healthy eating, which should be taken 
into account when planning nutrition intervention strategies 
aimed at children moving into adolescence. While it may be 
possible to immediately attempt to address some of the barriers 
identified in this study, for example, in nutrition education ini-
tiatives, other barriers (such as the lack of available, attractive 
and affordable healthy foods in the school canteen) will pro-
ve more difficult to tackle without changes at the policy level. 
Overall, it appears that health promotion specialists have a 
major challenge ahead in order to encourage this age group to 
view healthy eating as an attractive and achievable behavior. 

Key words: Transcript, Barriers, motivation, Tendency, in-
terventions.
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PO1153
SAVING FUEL, COST AND PREVENTING ENVIRON-
MENTAL POLLUTION THROUGH SOLAR COOKING 
IN MID-DAY MEAL PROGRAMME
V. Purushothaman1, A. Thirumanidevi2, G. Jagadee-
san3, D. Gayathri3, K. Sobana3, S. Ithayamalar2

1Department of Community Education and Entre-
preneurship Development, Avinashilingam Insti-
tute for Home Science and Higher Education for 
Women, Coimbatore, Tamil Nadu, India 
2Department of Food Science and Nutrition, Avinas-
hilingam Institute For Home Science and Higher 
Education for Women, Coimbatore, Tamil Nadu, 
India 
3Department of Resource Management, Avinashi-
lingam Institute for Home Science and Higher Edu-
cation for Women, Coimbatore, Tamil Nadu, India

Background and objectives: Noon Meal Programme aims 
to improve the nutritional status of children, school enroll-
ments, attendance and reduce dropout rates. Increasing fuel 
cost and emission of carbon monoxide (when wood is used as 
a fuel) while cooking have remained as unsolved problems in 
mid-day meal cooking. Objective of the study was to see if solar 
cooking can save fuel, time and reduce pollution in noon meal 
preparation. 

Methods: An Sk23 paraboloid solar cooker was used for the 
study. Sixty children received solar cooked lunch (aluminium 
cooking vessel). Another 60 children received solar cooked 
lunch (pressure cooker). Third group of 60 children served as 
control. The smoke emission from conventional cooking was 
estimated. The impact of using solar cooker for noon meal was 
assessed for fuel conservation, time taken for cooking and car-
bon monoxide emission. The experiment was conducted for 
four months and solar intensity, focal point temperature and 
ambient temperature recorded. 

Results: The results of the study indicated that highest am-
bient temperature was observed during April and May (36°C 
and 37°C) and the lowest (33°C) was during July. The trend was 
similar for solar intensity (1075 w/m2 and 1094 w/m2 ) and fo-
cal point temperature (142°C). In April, the time taken to cook 
rice was 2 hours. In June, it took 2 hours 20 minutes. On an 
average carbon monoxide level was estimated as 122.75 ppm. 

Conclusions: considering 220 days in a year for solar coo-
king, about 0.4 to 0.9 tons of wood per school could be con-
served per year through the implementation of solar cooking. 
Sk23 paraboloid solar cooker is pollution free, reduces the 
drudgery of cooking, saves fuel and time, and the acceptability 
and growth promoting quality were good. Hence introduction 
of solar cooking can be taken up for noon meal cooking. 

Key words: Solar, Carbon monoxide, Drudgery, Fuel

PO1154
NUTRITIONAL STATUS AND ITS DETERMINANTS 
FOR WOMEN LIVING IN FEMALE HEADED HOU-
SEHOLDS IN ETHIOPIA: A MULTILEVEL ANALYSIS
K. Ayalew1, A. Hailemariam2

1Department of Statistics, University of Gondar, 
Ethiopia 
2Institute of Population Studies, Addis Ababa Uni-
versity, Ethiopia

Background and objectives: Nutritional status is one of the 
essential components for the welfare of an individual. However, 
the prevalence of malnutrition is high throughout the world, 
particularly in sub-Saharan Africa where 30% of its population 
is undernourished in 2010. It has become one of an important 
public health problem in countries like Ethiopia.Thus, this stu-
dy aims to assess the nutritional status and its determinants for 
women living in female headed households in Ethiopia. 

Methods: This study is carried out using data obtained from 
the 2005 Demographic and Health Survey of Ethiopia. A mul-
tilevel analysis was used to determine factors affecting the nu-
tritional status of women living in female headed households. 

Results: Among women living in female headed house-
holds, 26.6% were undernourished. In the multivariate analy-
sis, age, family size, being engaged in agriculture, living in hou-
seholds with no toilet facility were found to be factors affecting 
the nutritional status of women living in female headed hou-
seholds. The risk of under nutrition was high among women 
aged 15-19 (OR=2.17, P-value<0.01) and 40-49 (OR=1.75, P-
value<0.1) years. The risk of malnutrition was also high among 
women having small household size, whose occupation was 
agriculture, and those living in households with no toilet fa-
cility (OR=1.49, P-value<0.05). Rural women having small pa-
rity (OR=2.24, P-value<0.1) and Urban poor (OR=1.74, P-va-
lue<0.05) and very poor (OR=1.81, P-value<0.1) women were 
also likely to be undernourished. 

Conclusions: Hence based on the findings raise of aware-
ness about the importance of women nutrition, avoidance of 
childbirth at early and late ages, improvement of environmen-
tal sanitation and economic status of women and providing 
labor saving technology to the women are suggested recom-
mendation.

Key words: nutritional status, malnutrition, female headed 
households.
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PO1155
HAS THE IODINE STATUS, KNOWLEDGE AND 
PRACTICES OF PREGNANT AUSTRALIAN WOMEN 
IMPROVED SINCE MANDATORY BREAD FORTIFI-
CATION?
K. Charllton1, H. Yeatman1, E. Brock1, C. Lucas1, L. Gem-
ming2, G. Ma3

1School of Health Sciences, University of Wollon-
gong, Wollongong, NSW, Australia	  
2National Institute for Health Innovation, University 
of Auckland, New Zealand 
3Institute of Clinical Pathology and Medical Re-
search, Westmead Hospital, NSW, Australia

Background and objectives: In order to address the popu-
lation-level mild iodine deficiency in Australia, a mandatory 
iodine fortification program of salt used in bread-making was 
introduced in the country in late 2009. To date, there has been 
no assessment of the effectiveness of the program. 

Methods: A before-after quasi-experimental study was 
conducted to assess changes in median urinary iodine concen-
tration (MUIC) measurements, according to supplement use, 
in pregnant women attending a public antenatal clinic in a re-
gional area of New South Wales, Australia in 2008 (n = 139), 
2011 (n = 147) and 2012 (n = 114). Knowledge and practices 
related to iodine nutrition were investigated in the 2012 sample 
using a self-administered questionnaire and dietary iodine in-
take evaluated using a validated iodine-specific food frequency 
questionnaire.

Results: The mild to moderate iodine deficiency that was 
confirmed pre-fortification (MUIC (IQR) = 87.5 (62, 123.5) 
has steadily improved to 145.5ug/L (91, 252) in 2011 and 166 
(97, 237) in 2012 (sufficiency ≥150µg/L). However, only those 
women taking supplements containing iodine had MUIC in-
dicative of sufficiency in both years surveyed post fortification 
(178ug/L vs. 109 ug/L; P<0.001 (2011) and 202 µg/L vs. 124 
µg/L; P < 0.05 (2012). Despite bread being the vehicle for iodi-
ne fortification, dairy foods remained the major contributor to 
total iodine intake (58 %). Overall knowledge regarding health 
implications of iodine deficiency and identification of iodine 
rich food sources was poor.

Conclusions: Iodine status of women has improved since 
the introduction of mandatory iodine fortification; however 
supplementation is indicated during pregnancy. 

Key words: iodine, fortification, pregnancy, supplementa-
tion

PO1156
FROM RESEARCH TO POLICY IN CHRONIC DISEA-
SE PREVENTION: MANDATORY SALT REDUCTION 
IN SOUTH AFRICA
K. Charllton1, K. Steyn2, N. Levitt2, C. Lombard3

1School of Health Sciences, University of Wollon-
gong, Australia	  
2Department of Medicine, University of Cape Town, 
South Africa 
3Medical Research Council of South Africa, Tyger-
berg, South Africa

Background and objectives: Ischaemic heart disease and 
stroke are the leading causes of death after HIV in South Afri-
ca. Excessive salt intake, a major cause or hypertension, is con-
sidered to be a major risk factor for cardiovascular disease in 
the South African population. 

Methods: A systematic series of studies was undertaken to 
(1) assess main contributors to total salt intake; (2) to develop 
and consumer test reduced Na variants of these foods; (3) to 
conduct an 8-week randomised controlled trial to assess the 
blood pressure-lowering impact of substitution of these foods 
in African hypertensives. 

Results: Bread is the major source of dietary salt intake, 
providing 25 to 41 % of non-discretionary salt intake in va-
rious groups. Other major contributors include margarine and 
spreads, savoury snacks, processed meats, soup powders and 
stock cubes. The salt content of bread could be reduced by 32 % 
without adverse impacts on commercial baking properties or 
taste. The magnitude of BP reduction found in the RCT (sys-
tolic BP = -6, 2 mm Hg (SEM 2.63) (95 % CI: -11.4 to -0.94 
mmHg; P<0.05) provided motivation for salt reduction legis-
lation in foods. 

Conclusions: As a result of these studies, South Africa is 
leading the way globally in policy regarding mandatory salt 
reduction in various food groups. Monitoring and evaluation 
of the legislation will be required to assess its effectiveness on 
health outcomes. 

Key words: salt reduction, blood pressure, policy, bread
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PO1157
PREVALENCE AND DETERMINANTS OF ANEMIA 
AMONG OLDER SCHOOL CHILDREN IN THE VOL-
TA REGION OF GHANA.
N. Ziem1, G. Egbi2, M. Steiner-Asiedu3, M. Armar - Kle-
mesu2

1Nutrition Consultancy and Advisory Services (Gha-
na) Limited, Ghana 
2Noguchi Memorial Institute for Medical Research, 
College of Health Sciences, University of Ghana, 
Legon 
3Department of Nutrition and Food Science, Univer-
sity of Ghana, Legon 
4Noguchi Memorial Institute for Medical Research, 
College of Health Sciences, University of Ghana, 
Legon

Background and objectives: Anemia, a critical public 
health issue resulting from micronutrient deficiencies, infec-
tions and infestation confronts a wide range of population 
groups. Research in Ghana on anemia among school aged 
children is often neglected. This study aimed to assess the iron 
status of older school children, assess their dietary intake and 
screen them for parasitic infections and infestations. 

Methods: The study was cross-sectional involving School 
Children aged 6 to 12 years. 162 of the participants were ran-
domly selected for the study using a simple random sampling. 
Blood and stool samples were collected and assessed for ma-
laria parasitemia, helminthes, ferritin, and hemoglobin con-
centrations. Hemoglobin was determined in the field using 
a Hemocue Hemoglobinometer ((Hemocue AB, Angelhom, 
Sweden). Serum ferritin and serum transferrin receptor were 
measured using radioimmunoassay (Alpha Diagnostics Inc) 
and enzyme-linked immunosorbent assay respectfully. Mala-
ria parasites and helminthes were investigated using Giemsa 
staining and Standard Kato-Katz techniques respectfully. SPSS 
(version 16.0) was used for all statistical analyses. 

Results: There was high prevalence of anemia (30.8%) and 
low iron store (71.3%) among the study participants. Girls had 
higher prevalence of anemia (41.5%) than boys (21.8%). Mala-
ria prevalence was high (67.8%) among the children and evenly 
distributed across gender; girls (66.2%) and boys (69.2%). 
Hookworm infestation was only prevalent in boys (18%). The 
mean energy, iron and vitamin C intake of the children were 
982.67±255.91kcal, 18.98±8.84mg and 23.69±6.76mg respec-
tively. 

Conclusions:Anemia was high among the children in the 
region. Further research is needed to determine other factors 
responsible for the high prevalence of anemia. 

Key words: Anemia, malaria, hemoglobin, ferritin, iron.

PO1158
ADJUSTING PLASMA CONCENTRATIONS OF FE-
RRITIN, RETINOL, AND ZINC AFFECT THE PRE-
VALENCE OF MICRONUTRIENT DEFICIENCIES IN 
CHILDREN BUT NOT IN WOMEN
S. Wade1, N. Idohou-Dossou1, A. Diouf1, AB. Seydi1, AT. 
Guiro1, MG. Sall2, B. Ndiaye3

1Université Cheikh Anta Diop de Dakar, Dakar, Se-
negal	  
2L’Institut de formation et de recherche en Popula-
tion, Développement et Santé de la Reproduction 
(IPDSR), UCAD, Dakar, Senegal 
3Micronutrient Initiative (MI), Dakar, Senegal

Background and objectives: The nutritional biomarkers 
plasma ferritin, zinc and retinol concentrations are influen-
ced by subclinical inflammation/infection leading to over or 
under-estimate the real prevalence of iron deficiency (ID), zinc 
deficiency (ZD), and vitamin A deficiency (VAD) in popula-
tions. The aim of this study was to assess changes in ID, ZD, 
and VAD prevalence among women 15-49 years, and children 
12-59 months old after adjusting for subclinical infection/in-
flammation. 

Methods: Infection/inflammation was assessed by the 
measurement of plasma C-reactive protein (CRP) and alpha 
1-acid-glycoprotein (AGP) by immuno-turbidimetry in 1496 
children, and 1082 women recruited during a national repre-
sentative cross sectional nutritional survey in Senegal. Plasma 
ferritin, plasma zinc, and plasma retinol concentrations were 
measured by ELFA, AAS, and HPLC, respectively. Published 
correction factors were used to remove the influence of infec-
tion/inflammation from each biomarker and the prevalence of 
ID, ZD, and VAD were compared before and after adjustment. 

Results: In the children, inflammation decreased the pre-
valence of ID by 27% (56% vs. 82%; n= 1431; P<0.0001), in-
creased the prevalence of ZD by 7% (50% vs. 43%; n=1148; 
P<0.0001), and the prevalence of VAD by 7% (24% vs. 17%; 
n=1418; P<0.0001). In contrast, although acute and chronic 
infections were detected in 11%, and 10% among the women, 
respectively, the adjusted prevalence was for ID 39%, for ZD 
58%, and for VAD 1.9%, and was not significantly different 
from the measured one. 

Conclusions: Measures of acute phase proteins (CRP and 
AGP) are needed to estimate the real prevalence of iron, zinc, 
and vitamin A deficiency in children but not in adolescent and 
adult women in Senegal. 

Key words: micronutrients deficiency, inflammation, chil-
dren, women, Senegal.
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PO1159
CONCURRENT DEFICIENCIES OF IRON, ZINC AND 
VITAMIN A IN SENEGALESE WOMEN AGED 15-49 
YEARS: A NATIONAL STUDY
N. Idohou-Dossou1, A. Diouf1, N. Ba-Lo1, D. Ndour1, MH. 
Faye1, A T. Guiro1, M G. Sall2, B. Ndiaye3, S. Wade1

1Université Cheikh Anta Diop de Dakar, Dakar, 
Senegal 
2Institut de formation et de recherche en Popula-
tion, Développement et Santé de la Reproduction 
(IPDSR), Senegal 
3Micronutrient Initiative (MI), Dakar, Senegal

Background and objectives: The Senegalese government 
has launched a national fortification program to prevent iron 
and vitamin A deficiencies in Senegalese women. However, the 
extent of concurrent deficiencies in the population remains 
unknown. This study assessed the baseline concurrent defi-
ciencies of iron, zinc and vitamin A (VA) among Senegalese 
women aged 15 to 49 years. 

Methods: Concurrent deficiencies were analysed in 1082 
women under the framework of a national representative cross 
sectional baseline survey using a stratified two-stage cluster 
sampling method. Plasma ferritin (PF), plasma zinc (PZ), and 
plasma retinol (PR) concentrations were measured by ELFA, 
AAS, and HPLC, respectively. The data were weighted, and 
adjusted to subclinical inflammation/infection defined by the 
plasma concentration of C-reactive protein, and alpha-1 acid 
glycoprotein measured by immuno-turbidimetry. 

Results: For the individual measures, 39% and 58% of the 
women were iron and zinc deficient, respectively. Very few 
women (1.9%) was VA deficient (PR <; 0.7 µmol/L) but low 
PR values (< 1.05 µmol/L) were found in 14.2% of them. Se-
venty seven percent (77%) of the women were suffering from 
at least one micronutrient deficiency. Among them, 46% were 
deficient in one micronutrient: zinc (30%), iron (13.4%), or 
had low VA status (2.5%); P<0.0001. Concurrent two micronu-
trients deficiencies affected 26% of the women (iron and zinc: 
17.5%, zinc and low VA status: 5.5%, iron and low VA status: 
3.1%; P<0.01). Concurrent three micronutrients deficiencies 
were found in 5% of the women. 

Conclusions: Zinc is the most single micronutrient defi-
ciency among the Senegalese women, but concurrent two mi-
cronutrient deficiencies, particularly zinc and iron, were also 
prevalent. The Senegalese Government should considered zinc 
during food fortification and/or supplementation program. 

Key words: Concurrent micronutrient deficiencies, wo-
men, Senegal.

PO1160
CONCURRENT DEFICIENCIES OF IRON, ZINC AND 
VITAMIN A IN SENEGALESE INFANTS AGED 12-59 
MONTHS: A NATIONAL STUDY
A. Diouf1, N. Idouhou-Dossou1, N. Ba-Lo1, M. Sy1, AD. 
Diatta1, M. Fall Bèye1, L D. Manga1, A T.Guiro1, M G. 
Sall2, B. Ndiaye3, S. Wade1

1Université Cheikh Anta Diop de Dakar, Dakar, 
Senegal 
2Institut de formation et de recherche en Popula-
tion, Développement et Santé de la Reproduction 
(IPDSR), UCAD, Dakar, Senegal 
3Micronutrient Initiative (MI), Dakar, Senegal

Background and objectives: Home fortification with mi-
cronutrient powders has been suggested by WHO as an alter-
native to increase iron, zinc and vitamin A intake in children 
aged 6-23 months. However, the existence of concurrent de-
ficiencies on these micronutrients in children remains largely 
unknown. The aim of this study was to assess the concurrent 
deficiencies of iron, zinc and vitamin A (VA) among Senega-
lese children. 

Methods: A national representative cross sectional survey 
using stratified two-stage cluster sampling method was con-
ducted in Senegal, and 1496 children aged 12-59 months were 
investigated for iron, zinc, and VA status. Plasma ferritin (PF; 
n=1431), plasma zinc (PZ; n=1151), and plasma retinol (PR; 
n=1418) concentrations were measured by ELFA, AAS and 
HPLC, respectively. The data were weighted, and adjusted to 
subclinical inflammation/infection defined by plasma the con-
centration of C-reactive protein, and alpha-1 acid glycoprotein 
measured by immuno-turbidimetry. The analysis of concu-
rrent deficiencies involved 1135 children. 

Results: Using individual measures, 82.4%, 42.8% and 
17.1% of the children were iron (FP<12 µg/L), zinc (PZ<65 in 
the morning and PZ<57 µg/dL in the afternoon), and margi-
nal VA (POR≤0.70µmol/L) deficient, respectively. More than 
ninety percent (90.7%) of the children were suffering from at 
least one micronutrient deficiency. Among them, 46.6% were 
deficient in one micronutrient including iron (39.4%), zinc 
(5.8%), and marginal VA (1.3%); P<0.001. The prevalence of 
two micronutrient deficiencies was 27.7% for iron and zinc, 
7.7% for iron and VA, and 1.4% for zinc and VA. Concurrent 
three micronutrient deficiencies affected 7.2% of the children. 

Conclusions: Although iron is the main single micronu-
trient deficiency among the Senegalese children aged 12-59 
months, concurrent two micronutrient deficiencies (zinc and 
iron) were also prevalent and therefore needs particular atten-
tion during home fortification. 

Key words: Concurrent micronutrient deficiencies, chil-
dren, Senegal.
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PO1161
ANEMIA AND NUTRITIONAL STATUS OF PRE-
SCHOOL CHILDREN IN NORTH GAZA, PALESTINE
B. Alzain1

1Al Quds Open University, North Gaza Branch, Israel

Background and objectives: The most common cause of 
anemia is deficiency of iron; but it may also be caused by de-
ficiencies of folates, vitamin B12 and protein. Some anemias 
are not caused by nutritional factors, but by congenital factors 
and parasitic diseases such as malaria. This study attempted to 
estimate the prevalence of anemia and investigate nutritional 
status among pre-school children in three rural communities 
of North Gaza government area. 

Methods: A total of 150 children between the ages of 24 - 62 
months were randomly selected over a period of six months 
and prevalence of anaemia was estimated. The World Health 
Organization (WHO) age-adjusted cut-off for hemoglobin 
were used to classify anemia. Under- nutrition (stunting, was-
ting and underweight) was classified according to the National 
Centre for Health Statistics standards. Heights, weights and 
Mid Upper Arm Circumference were measured.Haemoglo-
bin levels of children were estimated by cyanmethaemoglobin 
method. 

Results: The prevalence of anemia was 65.3 % having hae-
moglobin levels lower than 11g/dl. The percentage of anemic 
children among male and female children was 35 and 30 res-
pectively and statistical analysis showed that male children 
were more susceptible to anemia. Malnutrition was patent; 
34.0% of the children were stunted, 20.3% wasted and 45.0% 
underweight. Anaemia was also significantly higher in Jabalia 
camp than in bait hanon and Bait lahia town pre- school chil-
dren (P<0.001). 

Conclusions: It is concluded that poor anthropometric in-
dices, undernutrition and iron deficiency anemia may be due 
to lower intake of food than recommended. 

Key words: food intake; Haemoglobin; Anthropometrics; 
Anemia; pre- school children.
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FOODBORNE DISEASES IN BAMAKO
H. Hami1, T. Diallo2, A. Maïga2, A. Mokhtari1, R. Soulay-
mani-Bencheikh3, A. Soulaymani1

1Laboratory of Genetics and Biometry, Faculty of 
Sciences, Ibn Tofail University, Kenitra, Morocco 
2Faculty of Medicine, Pharmacy and Odonto-Sto-
matology, University of Bamako, Bamako, Mali 
3Moroccan Poison Control Center, Rabat, Morocco

Background and objectives: Foodborne diseases are a se-
rious public health problem, both in developed and developing 
countries. They are the result of ingestion of food contaminated 
with microorganisms or chemicals. The present study aims to 
estimate the magnitude of the problems posed by foodborne 
diseases and their characteristics in Bamako, Mali’s capital. 

Methods: A descriptive retrospective analysis of food poi-
soning cases, notified between 2000 and 2010 by two Univer-
sity Hospitals (CHU) and six Health Reference Centers (HRC) 
in Bamako, was performed. 

Results: During 2000-2010, a total of 573 cases of foodbor-
ne diseases were identified, constituting 52% of accidental poi-
soning cases notified during this period. Of that number, 201 
cases (35, 7%) occurred in children under the age of 6 years 
(among the 563 cases for whom the age is known). The ave-
rage age of victims was 15 years. According to data recorded, 
the poisoning symptoms are varied, depending on the type of 
contaminated food, the type and degree of contamination, the 
ingested quantity and the delay before treatment. Among the 
cases for whom the evolution is known, 2 of them died after 
eating contaminated food. For other cases, the outcome was 
favorable with or without sequelae. 

Conclusions: Foodborne disease will continue to be a mat-
ter of major concern around the world in the foreseeable futu-
re, despite some important successes at reducing the levels of 
certain pathogens in foods. 

Key words: Food, Poisoning, Epidemiology, Bamako, Mali.
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COLLECTIVE FOOD POISONING IN DOUGABOU-
GOU, MALI
S K. Coulibaly1, H. Hami2, T. Conaré3, A. Maïga1, A. 
Mokhtari2, R. Soulaymani-Bencheikh4, A. Soulaymani2

1Faculty of Medicine, Pharmacy and Dentistry, Uni-
versity of Bamako, Bamako, Mali 
2Laboratory of Genetics and Biometry, Faculty of 
Sciences, Ibn Tofail University, Kenitra, Morocco 
3Health Reference Center of Kati, Kati, Mali 
4Moroccan Poison Control Center, Rabat, Morocco

Background and objectives: This study examines the rela-
tionship between educational level and the prevalence of obesi-
ty among adults in Abeokuta, Ogun State, Nigeria. 

Methods: A total of 240 respondents were selected from 
two different localities i.e rural and urban, with their ages ran-
ging from 20 years and 64 years. The educational level details 
were obtained based on the personal information given and 
the prevalence of obesity was determined using the Body Mass 
Index cut-off (≥ 30 kg/m2) to estimate those obese. The data 
were analyzed using descriptive and correlative parameters to 
demonstrate the influence of educational level and its resultant 
effect on income level on obesity across the sampled popula-
tion. 

Results: The results showed the highest level of among 
the rural males of lower educational status. Adjustments were 
made to establish relationship between educational attain-
ments and BMI graphically.

Conclusions: Conclusively, there was strong and direct as-
sociation between the educational level and the BMI; which 
further affirmed that educational level determines the income 
level and obesity mostly among the urban population. Findings 
of this nature can provide functional insights into some so-
cioeconomic developments that can help to overcome obesity 
epidemic.

Key words: Educational Level, BMI, Adults, Trends.
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EDUCATIONAL LEVEL AND OBESITY ACROSS 
ADULTS IN ABEOKUTA, OGUN STATE, NIGERIA.
A S. Adekoya1

1African Graduate of Nutrition Students’ Network 
(AGSNET) Ithaca, New York, USA

Background and objectives: This study examines the rela-
tionship between educational level and the prevalence of obesi-
ty among adults in Abeokuta, Ogun State, Nigeria. 

Methods: A total of 240 respondents were selected from 
two different localities i.e rural and urban, with their ages ran-
ging from 20 years and 64 years. The educational level details 
were obtained based on the personal information given and 
the prevalence of obesity was determined using the Body Mass 
Index cut-off (>30 kg/m2) to estimate those obese. The data 
were analyzed using descriptive and correlative parameters to 
demonstrate the influence of educational level and its resultant 
effect on income level on obesity across the sampled popula-
tion. 

Results: The results showed the highest level of among 
the rural males of lower educational status. Adjustments were 
made to establish relationship between educational attain-
ments and BMI graphically. 

Conclusions: Conclusively, there was strong and direct as-
sociation between the educational level and the BMI; which 
further affirmed that educational level determines the income 
level and obesity mostly among the urban population. Findings 
of this nature can provide functional insights into some so-
cioeconomic developments that can help to overcome obesity 
epidemic. 

Key words: Educational Level, BMI, Adults, Trends.

PO1165
EFFECTS OF AGE AND ENERGY EXPENDITURE ON 
OBESITY AMONG ADULTS IN ABEOKUTA, OGUN 
STATE, NIGERIA
A S. Adekoya1

1African Graduate of Nutrition Students’ Network 
(AGSNET) Ithaca, New York, USA

Background and objectives: The purpose of the study was 
to assess the independent effects of age and energy expenditure 
on the risks of obesity among adults (20-64 years) in Abeokuta. 

Methods: A cross-sectional study with changes in age, 
changes in work and leisure-time, and physical activities infor-
mation played roles. In all, 240 adult subjects of which 120 were 
females and 120 were males with age ranging between 20-64yrs 
in rural and urban localities in Abeokuta. The cut-off for ener-
gy expenditure and BMI were estimated in accordance with 
the FAO/WHO classifications. The data were analyzed using 
descriptive and correlative parameters to demonstrate the in-
fluence of age on energy expenditure. 

Results: Physical activity information determined the ener-
gy expenditure, while the BMI determined the risk of obesity 
among the subjects. The risks of obesity in the rural and urban 
areas strongly increased with increased age across the gender, 
while energy expenditure contributed to the risks in the urban 
population. Statistically, age has a strong and direct association 
with obesity in both rural and urban settings, while energy ex-
penditure was inverse in its association. 
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Conclusions: Findings from this study showed that in de-
veloping societies, age tends to be a risk factor for obesity, whe-
reas energy expenditure is to be protective. Level of education 
and economic development are relevant modifiers of the in-
fluences exerted by these variables. 

Key words: Age, Energy Expenditure, BMI, Rural/Urban.

PO1166
INFANT YOUNG CHILD FEEDING PRACTICE AND 
THEIR NUTRITIONAL STATUS IN A NATIONAL NU-
TRITION PROGRAM AREA
S. Sultana1, A. Hoque1, F. Saleh1

1Department of Community Nutrition, Bangladesh 
Institute of Health Science, BSMMU Dhaka, Bangla-
desh	

Background and objectives: Appropriate feeding practice 
during the first two years of life is important for the growth 
and development of a child. The aim of this study was to assess 
infant young child feeding practice and their nutritional status 
in a national nutrition program area. 

Methods: This cross-sectional study was conducted in Ka-
pasia under Gazipur district, Bangladesh. In total, 150 children 
of 0-2 years were selected purposively. 

Results: The rates of initiation of breast-feeding within 
one hour was 67.3%, exclusive breast-feeding and continued 
breastfeeding were 82.7% and 98% respectively. Starting com-
plementary feeding at appropriate time was 83.1%. Among the 
respondents 34% was reported of using bottle for child feeding. 
In responsive feeding practice 45% mother were talking during 
feeding but 17% were forcing child to eat. Majority (76%) of the 
caregivers washed their hands properly before offering com-
plementary feeding to their children but mothers did not use 
variety of foods. In the program area the underweight, stunting 
and wasting rates (<-2SD) were 22%, 31.7% and 11.6% respec-
tively. Significant association was found between education of 
mother and exclusive breast feeding (p<.005) and between sex 
of children and stunting (p<.002). 

Conclusions: In the study area infant young child feeding 
practices were good and their nutritional status was acceptable 
and the prevalence of malnutrition was low. Comprehensive 
policy response is required to address infant young child nu-
trition in Bangladesh. 

Key words: NNP, infant young child feeding practice, nu-
tritional status.

PO1167
BODY CONCERNS VARY BETWEEN ACADEMIC 
BACKGROUNDS: A COMPARISON OF FEMALE 
FASHION DESIGN AND DANCE STUDENTS
M. Kagawa1, H. May2, D. Brough3, S. Boughen3, A. Hills4

1Institute of Nutrition Sciences, Kagawa Nutrition 
University, Saitana, Japan	  
2Institute of Health and Biomedical Innovation, 
Queensland University of Technology, Brisbane, 
Australia 
3Institute of Creative Industries, Queensland Univer-
sity of Technology, Brisbane, Australia 
4Mater Mothers’ Hospital, Mater Medical Research 
Institute, Mater Mothers Hospital, Mater Medical 
Research Institute, Brisbane, Australia

Background and objectives: While an excessive desire for 
thinness has been suggested as a potential health risk for young 
females, an influence of course of study on body image has not 
been examined extensively. The present study explored lifes-
tyle, body perception and reasons for body concerns among fe-
male university students enrolled in fashion design and dance 
performance, disciplines with a professional focus on aesthe-
tics of the body. 

Methods: A self-administered questionnaire was distribu-
ted and 81 completed questionnaires were returned. Data of 27 
fashion design and 33 dance students with completed gender, 
age, and current height and weight information were included 
in the analysis. 

Results: Dance students had a shorter and a lighter phy-
sique than their design counterparts (p<0.01) but both had a 
comparable body mass index (BMI). There were no differences 
in eating behavior and effort for weight management but dan-
ce students exercise more frequently (p<0.01). Similarly, whi-
le perceptions toward their current weight and physiques did 
not differ between the groups, a greater proportion of dance 
students reported training/education as an influencing varia-
ble for body perception compared to design students (72.7% 
vs 11.1%; p<0.01). Compared to dance students, a greater pro-
portion of design students raised having reassurance (81.5% vs 
30.3%; p<0.01) and attractiveness (81.5% vs 57.6%; p<0.05) as 
reasons for body concern whereas dance students raised sports 
performance (p<0.01), comments from family members and 
a comparison of a physique with their surroundings (both 
p<0.05) as their reasons for body concerns. 

Conclusions: The current findings indicate reasons for 
body concern differ between females studying different pro-
fessions, although their eating behavior and body perception 
were comparable. It may be important to evaluate differences 
in reasons for body concerns further for future implementation 
of population-specific approaches to improve body concern of 
young females. 

Key words: Body concern; females; university students; en-
rolled course.
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PO1168
KNOWLEDGE AND USE OF FOOD LABEL INFOR-
MATION AMONG URBAN CONSUMERS IN INDIA
S. Vemula1, S M. Gavaravarapu2, V. Mendu3, L. Avula4

1Food & Drug Toxicology Research Centre, National 
Institute of Nutrition, Hyderabad, India 
2Extension & Training Division, National Institute of 
Nutrition, Hyderabad, India 
3Division of Bio-Statistics, National Institute of Nu-
trition, Hyderabad, India 
4Division of Community Studies, National Institute 
of Nutrition, Hyderabad, India

Background and objectives: Overweight, obesity and as-
sociated diseases are on the rise in India. To discourage con-
sumption of unhealthy foods, Indian food regulations made 
nutrition labeling mandatory since 2009. A study was conduc-
ted with an objective to assess knowledge, perceptions and use 
of food labels among consumers. 

Methods: A cross-sectional study was conducted in two 
metro-cities of India using both quantitative and qualitative 
methods. Intercept interviews (n=1832) were conducted at 
super-market sites by administering structured questionnaires 
on a stratified random sample of adolescent (10-19 years), adult 
(20-59 years) and elderly (60 years) consumers. This quantitati-
ve information was triangulated with qualitative data from 21 
Focus Group Discussions (FGDs). 

Results: About 45% of consumers across the age groups buy 
packed foods once in a week and 12% buy every day. Taste, 
quality, convenience and ease-of-use were reported to be rea-
sons for buying packed foods. Although 90% of the consumers 
across the age groups check food labels, majority (81%) of them 
look only for manufacturing date, expiration/best-before date. 
Only 1/3rd of the consumers check nutrition information and 
list of ingredients. Nutrient information on labels was not often 
checked because most of them felt they either lacked nutrition 
knowledge or found information too technical to understand. 
About 60% of the respondents check quality symbols. It was 
observed that the significantly (p<0.001) higher number of res-
pondents with higher education were checking quality symbols 
and nutrition information in all categories of the prepackaged 
foods. Women and girls concerned about ‘fat’ and ‘sugar’ intake 
were checking nutrition facts. 

Conclusions: The intent of promoting choice of healthy 
foods through use of food labels is not being completely met. 
Majority find nutrition information complicated to compre-
hend; there is perhaps a need to take up educational activities 
and/or experiment newer forms of nutrition labeling. 

Key words: Food-label, consumer-survey, nutrition.

PO1169
NUTRITION GOVERNANCE FOR MATERNAL AND 
YOUNG CHILD NUTRITION SECURITY IN THE PHI-
LIPPINES
M. Paunlagui1, P. Gordoncillo2, C. Barba3, M.T. Talave-
ra3, W. Carada4, A. Bustos3, N. Gordoncillo3, L. Africa3, 
Z. Torres3

1Center for Strategic Planning and Policy Studies, 
College of Public Affairs, University of the Philippi-
nes, Los Baños, College, Laguna, Philippines	  
2Department of Agricultural Economics, College 
of Economics and Management, University of the 
Philippines, Los Baños, College, Laguna, Philippines 
3Institute of Human Nutrition and Food, College of 
Human Ecology, University of the Philippines, Los 
Baños, College, Laguna, Philippines 
4Institute for Governance and Rural Development, 
College of Public Affairs, University of the Philippi-
nes, Los Baños, College, Laguna, Philippines

Background and objectives: An important dimension 
of the UNICEF and the European Union’s project to impro-
ve child survival, growth, and development through nutrition 
security and life cycle interventions was to assess the functio-
nality and state of multi-sectoral coordination in addressing 
maternal and young child nutrition security (MYCNS). Speci-
fically, this paper aimed to: 1) assess the functionality of the lo-
cal nutrition committee (LNC) and the Local Nutrition Action 
Plan (LNAP); 2) identify gaps across intervention areas and 
highlight opportunities for possible stakeholders or partners-
hips to fill these gaps; and 3) to provide the basis for prioriti-
zing the interventions towards MYCNS. 

Methods: The study covered 316 municipalities and cities 
where both primary and secondary data related to the nutri-
tion interventions were collected. Secondary data were genera-
ted to characterize the municipal level nutrition attributes whi-
le primary data to characterize the stakeholders and the extent 
of collaboration and functionality of the LNP and LNC were 
generated though key informant interviews. 

Results: The assessment revealed: 1) an indicative relations-
hip between functionality of the LNC and the LNAP; and 2) the 
positive relationship between LNC functionality LNP sustai-
nability and functionality and sustainability and effectiveness 
as measured by the extent of malnutrition. Another indicator 
used in the study is the knowledge and practices (K&P) rating 
to measure the degree of functionality of the institutions and 
the level of appreciation by the key service providers on appro-
priate knowledge and good practices in health and nutrition 
interventions. 

Conclusions: Overall, K&P rating indicates that knowled-
ge does not necessarily translate into good practices. This ra-
ting can serve as the basis for prioritizing the services either 
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by government administrative unit, by service provider, and by 
component. 

Key words: Nutrition Security, Local Nutrition Planning, 
Knowledge and Practice Rating.

PO1170
PROMOTING HEALTHY EATING HABITS IN GHANA 
THROUGH THE PRINT AND ELECTRONIC MEDIA
W. Letsa1

1The Trust Hospital, Accra, Ghana

Background and objectives: There is lack of knowled-
ge on healthy eating and preventive health practices such as 
exercise in Ghana. Taking a history on the above theme from 
patients that reported to me for dietetic care in the hospital 
revealed the truth behind this assertion. There is therefore the 
need to put out information that would elicit public interest 
in the area of gaining knowledge on healthy eating practices. 
The objectives were to write articles on healthy eating habits 
in a simple non-technical language for people to read. It was 
also aimed at getting social groups like churches, corporate 
organizations, health clubs, and clinics/hospitals to engage the 
services of dieticians and nutritionists for some basic educa-
tion to their members. 

Methods: I chose a national newspaper where I write arti-
cles once a week. The newspaper is called “The Mirror”. Con-
tact information is provided for readers to get in touch with me. 

Results: On weekly basis readers send me emails seeking 
further clarifications on their diet. There have also been calls 
from groups and corporate organizations that needed our ser-
vices in educating their members on healthy eating habits. 
Through these articles in the Mirror, other media houses in-
cluding TV stations and radio stations have interviewed me on 
various aspects of diet and health. This has been going on for 
the past three years. The various articles published in the year 
2012 will be presented at the ICN conference. The title of the 
first article published in 2012 was “Just 30 minutes of walking 
daily will do these” and the last one published in 2012 was 
“The appointments you should keep in 2013”. 

Conclusions: The whole nation gets educated on their diet 
and health. Groups and organizations also engage our services 
for further education through seminars. 

Key words: Mirror, Articles, Healthy, Diet, Knowledge.

PO1171
THE IMPACT OF VARIOUS DOSES OF LIPID-BASED 
NUTRIENT SUPPLEMENTS (LNS) ON ENERGY IN-
TAKE OF 9 MONTH OLD MALAWIAN INFANTS
J. Hemsworth1, C. Kumwenda2, M. Arimond3, A M. Re-
hman1, K. Maleta4, J. Phuka4, K G.Dewey3, P. Ashorn2, E 
L.Ferguson1

1Department of Population Health, London School 
of Hygiene and Tropical Medicine, London, UK 
2Department of International Health, University of 
Tampere Medical School, University of Tampere, 
Tampere, Finland 
3Program in International and Community Nutri-
tion, University of California (Davis), Davis, Califor-
nia, USA 
4Division of Community Health, College of Medici-
ne, Blantyre, Malawi

Background and objectives: The causal pathway of un-
dernutrition during infancy is complex. One of the key players 
is quality/quantity of complementary foods (CF). LNS has 
been successfully used to treat moderate undernutrition and 
is now being evaluated for its potential to prevent undernutri-
tion. The impact of LNS on total intake is not well understood. 
Objective: To assess the impact of various doses of LNS on 
energy intake from CF of 9 month old infants participating in 
a larger trial (International Lipid-Based Nutrient Supplement 
[iLiNS-DOSE trial]) in Mangochi, Malawi. 

Methods: Infants were randomly allocated to one of four 
LNS doses at enrolment (6 months of age) – control, 10g 
LNS/d, 20g or 40g. In the dietary assessment substudy, two 
interactive 24-hour dietary recalls per infant were completed 7 
days apart at 9 months of age. Energy and nutrient intake esti-
mations were made using a food composition table compiled 
for Malawian foods. Between group differences were asses-
sed using an unadjusted linear regression model and pair-wise 
comparisons between groups using post-hoc linear combina-
tion tests. 

Results: Recalls were collected from 568 infants. Median 
(25, 75th percentile) energy intake (kcal/d) from CF in each 
group (control, 10, 20 and 40 LNS g/d) was 345 (247, 464); 
396 (309, 532); 409 (300, 548); and 388 (304, 548), respecti-
vely; p=0.003. Upon post-hoc analysis, all LNS dose groups 
were significantly different from the control (p<0.05), but di-
fferences between LNS groups were not significant (p>0.05). 

Conclusions: LNS (10, 20 or 40 g/d) increased energy in-
take from CF; the magnitude of increase was not related to the 
dose of LNS provided. This could have important implications 
for the cost of potential interventions. Acknowledgement: This 
work was funded by grant from the Bill & Melinda Gates 
Foundation to the University of California, Davis. 

Key words: undernutrition, infant, LNS, dietary assessment.
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PO1172
FOOD LABELING IN INDIA – A STUDY ON CU-
RRENT SCENARIO OF REGULATION, COMPLIAN-
CE BY INDUSTRY AND CONSUMER PERCEPTIONS
S R M. Gavaravarapu1, S R. Vemula, V V R. Mendu, L. 
Avula
1Extension & Training Division, National Institute of 
Nutrition, Jamai, Osmania PO, Hyderabad, India 
2Food and Drug Toxicology Research Centre, Na-
tional Institute of Nutrition, Jamai - Osmania PO, 
Hyderabad, India 
3Division of Biostatistics, National Institute of Nutri-
tion, Jamai - Osmania PO, Hyderabad, India 
4Division of Community Studies, National Institute 
of Nutrition, Jamai, Osmania PO, Hyderabad, India

Background and objectives: India witnessed ~300% rise 
in consumption of packed foods in the last two decades. Con-
sidering that food labeling is an important population-based 
approach to promote healthy and informed food choices, In-
dian food regulations mandate compulsory food labeling. This 
study aimed to assess the current scenario of labeling in terms 
of regulations, market compliance, consumer perceptions and 
use of label information. 

Methods: The study was conducted in three phases. Pha-
se-I: A review of food labelling regulations in India vis-à-vis 
other countries was done through systematic library and in-
ternet search. Phase-II: To assess the manufacturer complian-
ce with mandatory labelling requirements, 815 pre-packaged 
foods encompassing 15 categories were collected from super-
markets. Their labels were assessed using pre-tested proforma.
Phase-III: Questionnaires, stakeholder interviews, and focus 
groups were used to assess use of label information and con-
sumer perceptions. 

Results: India’s food labeling regulations are on par with 
those in developed countries, however, there is ambiguity about 
nutrition and health claims. Market survey revealed food pro-
ducts were ~100% compliant with mandatory labeling; 77% of 
labels displayed ‘instructions-to-use’ and ‘storage-conditions’. 
Nutrient declaration was based on nutritive values of raw in-
gredients, whereas regulation mandates values based on final 
product analyses. Although 90% consumers claimed to read la-
bels, >80% perceived shelf-life as a concern and checked only 
‘best-before’ or ‘expiration’ dates. Only 1/5th of them read 
nutrition/ingredient information. Many found nutrition infor-
mation too complex. Education and nutrition knowledge were 
major determinants of label use. 

Conclusions: It is time to evolve permitted nutrition and 
health claims that can be used on labels. The intent of pro-
moting healthy foods through use of food labels is not being 
completely met. Nutrition education is the key to promote con-
sumer use of label information for food choices. Keywords La-
beling, Regulation, India, Consumer perceptions.

PO1173
ALARMING RATE OF ANAEMIA AMONG UNDER 
TWO YEAR CHILDREN FROM AYEYARWADY DIVI-
SION, MYANMAR
L M. Hlaing1, 2, U. Fahmida2, A. Firmansyah3, B. Utomo4, 
M K. Htet5, K M M. Aung6, S M. Hlaing7

1National Nutrition Center, Ministry of Health, 
Myanmar, Myanmar	  
2SEAMEO RECFON (South East Asian Ministers of 
Education Organization Regional Center for Food 
and Nutrition), University of Indonesia, Indonesia 
3Gasterohepatology Division, Department of Child 
Health, Faculty of Medicine, University of Indonesia, 
Indonesia. 
4Department of Population and Biostatistics, Facul-
ty of Public Health University of Indonesia, Indone-
sia 
5Research Institute Trisakti University, Indonesia 
6Research Team Member, Myanmar 
7University of Culture, Mandalay Region, Myanmar

Background and objectives: Iron deficiency (ID) is most 
common micronutrient deficiency among young children. ID 
impairs cognitive performance, behavior and physical growth 
of these children which often have long term consequences. 
Although anemia is multifactorial, prevalence of anemia is a 
practical indicator used to assess ID in low-income setting. 
Our previous study showed complementary feeding diet for 
these children cannot meet their requirement for iron, zinc, 
folate and vitamin B12. Recently, we conducted a survey to es-
timate the magnitude of anemia and undernutrition problems 
among under-2-years children from Myanmar. 

Methods: A cross-sectional survey was conducted among 
489 children of 12-18 months, in Pan-Ta-Naw and Kyaung-
Gon townships, Ayeyarwady Division, Myanmar in February, 
2013. This was screening phase of a randomized trial compa-
ring food-based and supplement-based nutrition interventions 
(ClinicalTrials.gov Identifier: NCT01758159). The children 
were screened for their Hemoglobin (Hb) concentration by 
Hemocue and anthropometry assessment was done. Screening 
for malaria infection was also done by rapid immunochroma-
tographic test (ICT) malaria p.f/p.v.

Results:Mean Hb concentration was 9g/dL and 91% of 
children were anemic (Hb<11g/dL) with 84% mild anemia, 
8.8% moderate anemia (Hb<7g/dL) and 0.2% severe anemia 
(Hb<5g/dL). Prevalence of wasting (WHZ<-2SD) was 12.1%, 
stunting (HAZ<-2SD) 28.2% and underweight (WAZ<-2SD) 
22%; severe wasting (WHZ<-3SD) 1.2%, severe stunting 
(HAZ<-3SD) 10% and severe underweight (WAZ<-3SD) 7.3% 
respectively. The prevalence of anemia and undernutrition are 
similar in two townships. Only one child was detected for ma-
laria infection. 
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Conclusions: Anemia is a major nutrition problem among 
under two year old Myanmar children. Malaria infection was 
not common among the children. Poor complementary fee-
ding practices based on monotonous and cereal-based diet 
with low bioavailability of iron may contribute to the problem. 
The study highlights the urgent need for nutrition intervention 
for the children of vulnerable age group in Myanmar. 

Key words: Anemia, Under 2 year children, Myanmar.

PO1174
BEHAVIORAL AND NEUROCOGNITIVE STATUS OF 
IRON DEFICIENT SCHOOLCHILDREN IN KENITRA 
NORTH WEST OF MOROCCO
Y. Aboussaleh1, R. Sbaibi1, M. El Hioui1, A. Ahami1

1Nutrition and Health laboratory, Ibn Tofail Universi-
ty, Kenitra, Morocco	

Background and objectives: This work aims study the pro-
blem of iron deficiency and its implication on neurocognitive 
regulations and their impact on neurocognitive development 
and choolchildren performances in Kenitra north west of 
Morocco. Iron deficiency remains an important public health 
trouble on a global scale, regional and local levels. The relations 
between iron deficiency and cognitive performance exist but 
the biochemical and physiological mechanisms linking it to an 
altered neurocognitive function are not yet clear. 

Methods: We reviewed the studies relating IDA to Neu-
rocognition especially on hippocamus functions alteration 
and consequently on learning abilities and memory. Then a 
set of cross sectional observational studies carried out in the 
city of Kenitra and its region will be presented. A total of 600 
pupils were observed in different settings in rural periurban 
and uban. After validation and adaptation of cognitive tools, 
extracted batteries were used to assess cognitive status (Raven 
Progressive matrix, Bell tests, WISC extracts etc..). Iron status 
was assessed by Hemoglobin and serum ferritin. 

Results: The results confirm that anemia is very important 
in schoolchildren and its prevalence varies from 20 to 30 %. 
A strong association was found between iron deficiency alone 
and iron deficiency anemia with a global induced intelligence 
and visual attention performances. 

Conclusions: Scientists rely on the use of new exploration 
techniques and behavioral neurocognitive (f MRI, EEG evoked 
potentials) to enlighten in the near future. 

Key words: Iron Deficiency, NeuroCognition, Develop-
ment.
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THE EFFICACY OF EDUCATION ON NUTRITIONAL 
AND DENTAL CARIES KNOWLEDGE OF OBESE 
CHILDREN’S PARENTS
A. Etebarian1, F. Esfarjani, M. Khalafi
1Dental School, Shahid Beheshti University of Medi-
cal Sciences, Tehran, Iran	  
2National Nutrition and Food Technology Research 
Institute, Shahid Beheshti University of Medical 
Sciences, Tehran, Iran 
3National Nutrition and Food Technology Research 
Institute, Shahid Beheshti University of Medical 
Sciences, Tehran, Iran

Background and objectives: Obesity, Dental caries and pe-
riodontal diseases are among major public health concerns and 
growing chronic diseases especially in children. The aim of this 
study was to determine nutritional and dental caries knowled-
ge of obese children¡¯s parents. (All parents of 7 year-old obese 
pupils, BMI≥95). 

Methods: This semi-experimental study was conducted to 
investigate the impact of nutritional and dental caries educa-
tional program (32 hours) on knowledge of 75 parents who 
were randomly selected from several Health clinics in Tehran, 
Iran (2010). A questionnaire was filled for each subject, ba-
sed on their Demographic data, Nutritional and Dental caries 
knowledge, considered into three categories: Good, Moderate 
and Weak. Data were analyzed using SPSS. 

Results: 52% of obese children were girls.85% family size, 
belonging to 4 households. The highest level of education was 
academic, 55% and 50% in fathers and mothers respectively. 
39% of Fathers were individual employees. 72% of mothers 
(mean age 35.62 yr), were housewives. Scores of nutritional 
and dental caries knowledge in three categories (Good, Mo-
derate, Weak) were: (3.6%, 50.9%, 45.5%) before, and (58.2%, 
61.8%, 0%) after education, respectively ( p< 0.0001). 

Conclusions: Considering to the results, Education on nu-
tritional and Dental caries knowledge is an effective approach 
to promote knowledge by using attractive modern technology 
is highly recommended. 

Key words: Nutrition, Dental caries, Knowledge.
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PROMOTING EDUCATION AND PROFESSIONAL 
INSERTION OF WOMEN IS KEY FOR REDUCING 
THE OBESITY GENDER GAP IN NORTH-AFRICA: 
EVIDENCE FROM TUNISIA
J. El Ati1, P. Traissac2, H. Aounallah-Skhiri3, C. Béji1, S. 
Eymard-Duvernay2, H. Ben Romdhane4, B. Maire2, F. 
Delpeuch2

1NNTA (National Institute of Nutrition and Food 
Technology), Tunis, Tunisia	  
2UMR NUTRIPASS (IRD, UM2, UM1), IRD (Institut de 
Recherche pour le Développement), Montpellier, 
France 
3INSP (National Institute of Public Health), Tunis, 
Tunisia 
4Epidemiology and prevention of CVD research 
unit, Faculty of Medicine, Tunis, Tunisia

Background and objectives: South Mediterranean coun-
tries have experienced a marked increase in prevalence of obe-
sity whose prevention is now a public health challenge in these 
countries; beyond general obesity reduction policies, the mar-
ked environmental, socio-economic and socio-cultural patter-
ning of obesity underlines the need for targeted strategies. In 
this gender sensitive socio-cultural context, we studied women 
vs. men differences in corpulence and their environmental and 
socio-economic modifiers among Tunisian adults. 

Methods: Cross-sectional survey (2005): 35-70y. Tuni-
sians. National, 3 level random cluster sample (F: n=2964, 
M: n=2379). BMI=weight(kg)/height(m)2 from measured 
height and weight, obesity was BMI >= 30, abdominal obesity 
waist(cm)/height(cm) ratio >= 0.6. The gender contrast mea-
sure was women vs. men obesity odds-ratio (OR); multivariate 
models featuring gender x covariate interaction assessed mo-
difying effect of environment (urban vs. rural) or socio-eco-
nomics (age, marital status, profession, education, economic 
level). 

Results: Obesity was much more prevalent among women 
vs. men (37.0% vs. 13.3%, OR=3.8[3.1-4.7]) as was abdominal 
obesity (42.6% vs. 15.6%, OR=4.0[3.3-4.8]). The obesity gen-
der contrast was higher in urban (OR=3.3[1.3-8.7]) than rural 
areas (OR=2.0[0.7-5.5]). This obesity gender contrast decrea-
sed with level of education (none: OR=6.9[2.0-23.3], primary: 
OR=4.2[1.5-12.3], secondary and more: OR=3.3[1.3-8.6]) and 
also steeply with professional activity (not working: 3.3[1.3-
8.6], employee/worker: 2.3[1.0-5.4], upper/intermediate: 
1.4[0.5-4.3]). Analogous results were observed for abdominal 
obesity. 

Conclusions: The large observed overall gender obesity gap 
was higher in urban areas but much lower among the more 
educated and even more so among those having more quali-
fied professional activities. Beyond general policies aimed at 

prevention of obesity, or nutrition interventions targeted at 
women as a group especially at risk, these results underline 
the importance of reducing social role gender differentials for 
reduction of gender obesity inequities in the long term. This is 
a challenge for prevention in the changing socio-political con-
text.

Key words: obesity, gender, inequities, socio-economics, 
Tunisia.
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FRUIT CONSUMPTION IS ASSOCIATED WITH 
LOWER RISK OF DEPRESSION IN MID-AGE WO-
MEN
S. Mihrshahi1, A. Dobson1, G. Mishra1

1School of Population Health, University of Queens-
land, Brisbane, Australia	

Background and objectives: There is continued interest 
in the associations between diet and depression and several 
cross-sectional studies have focused on individual diets or diet 
patterns to investigate the relationship. A Mediterranean diet 
pattern, of which fruit and vegetables form a large part, has 
been implicated as a possible protective factor. We investigated 
the association between fruit and vegetables and symptoms of 
depression in the mid-age cohort of the Australian Longitudi-
nal Study on Women’s Health. 

Methods: A total of 6869 women with a mean age of 52.5 
(SD 1.5) years at baseline were followed up at three surveys 
over 10 years. A score of greater than or equal to 10 on the Cen-
ter for Epidemiological Studies Depression-10 scale indicated 
depressive symptoms. Women were classified as chronically 
depressed if they had a score of greater than or equal to 10 at 
all surveys. Fruit and vegetable intake was assessed using short 
questions. Logistic regression, using general estimating equa-
tions, was used with adjustment for several factors including 
smoking, alcohol consumption, BMI, physical activity, mari-
tal status, education, total energy and fish intake. Analysis was 
performed using STATA 11.0. 

Results: A total of 430 women (6.3%) were chronically de-
pressed over 10 years. Among these women only 31% consu-
med two or more pieces of fruit/day at all three surveys com-
pared with 47% in the group showing no depressive symptoms. 
There was a reduced odds of depression [OR 0.89 (95% CI 
0.86-0.93, p<0.001)] among women who ate two or more pie-
ces of fruit/day even after adjustment. There were no consistent 
associations between the intake of vegetables and depression. 

Conclusions: These associations of fruit intake on depres-
sion, if replicated in future longitudinal studies, may be useful 
for dietary based primary preventive strategies for reducing the 
burden of depression. 

Key words: diet, depression, fruit and vegetable intake.
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PO1179
ASSOCIATION BETWEEN LACK OF EXCLUSIVE 
BREASTFEEDING AND DIARRHOEAL MORBIDITY: 
AN ANALYSIS OF NATIONAL DATA SETS FROM 
SOUTH ASIA
S. Mihrshahi1, K. Agho2, I. Kabir3, S K. Roy3, U. Senarath4, 
K. Tiwari5, A. Patel6, T. Hazir7, D S. Akram8, S. Puri9, M. 
Dibley10

1School of Population Health, University of Queens-
land, Brisbane, Queensland, Australia 
2University of Western Sydney, Sydney, NSW, Aus-
tralia 
3Bangladesh Breastfeeding Foundation, Dhaka 
Bangladesh 
4Faculty of Medicine, University of Colombo, Co-
lombo, Sri Lanka 
5Nutrition Health Research and Community Servi-
ces, Kathmandu, Nepal 
6Indira Ghandi Government Medical College, Nag-
pur, India 
7Children’s Hospital, Pakistan Institute of Medical 
Sciences, Islamabad, Pakistan 
8Health, Education and Literacy Programme, Kara-
chi, Pakistan 
9Institute of Home Economics, University of Delhi, 
New Delhi, India 
10Sydney School of Public Health, University of 
Sydney, Sydney Australia for the South Asian Infant 
Feeding Research Network

Background and objectives: Exclusive breastfeeding (EBF) 
for the first six months and continued breastfeeding for the first 
two years of life are among the most effective interventions for 
reducing childhood mortality and morbidity. Although the 
prevalence of breastfeeding in South Asia is high, the low pre-
valence of EBF remains a significant factor that threatens the 
health and survival of infants. This analysis aims to investigate 
the association between EBF and diarrhoea in infants aged 0-6 
months in the South Asian region. 

Methods: Public domain data sets from 2005-2007 inclu-
ding Demographic and Health Survey data from Bangladesh, 
Nepal, Pakistan and National Family Health Survey data from 
India were used for this analysis. EBF was defined using the 
WHO definition. The primary outcome variable was the two 
week prevalence of diarrhoea. Logistic regression was used 
and factors such as gender, education and age of mother, birth 
order, urban/rural location, sanitation variables and poverty 
quintile were included in the final multivariable model. Analy-
sis was performed using STATA 11.0. 

Results: A total of 5660 subjects across the four countries 
were used for this analysis. The overall prevalence of EBF was 

45.4%, ranging from 37.1% in Pakistan to 53.1% in Nepal. The 
overall prevalence of diarrhoea was 12.3%, ranging from 4.6% 
in Bangladesh to 26.5% in Pakistan. The odds ratio OR (95% 
CI) for the protective effect of EBF on diarrhoea was 0.66 (0.54-
0.82) p<0.0001. Low maternal education and male gender were 
also associated with diarrhoea. Factors associated with lack of 
EBF varied across countries. 

Conclusions: Improving rates of EBF is likely to reduce 
diarrhoeal morbidity substantially in South Asia. Because the 
prevalence and other factors associated with lack of EBF vary 
across countries in the South Asian region, promotion efforts 
should be tailored according to the context. 

Key words: exclusive breastfeeding, diarrhoea.

PO1181
FREQUENCY OF NUT CONSUMPTION AND PRE-
VALENCE OF METABOLIC SYNDROME, OBESITY 
AND DIABETES IN THE PREDIMED RANDOMIZED 
TRIAL.
N. Ibarrola-Jurado1, 2, M. Bulló1, 2, E. Ros2, 3, M A. Martí-
nez-González4, D. Corella2, 5, J. Wärnberg6, R. Estruch2, 7, 
L. Serra-Majem8, M I. Covas2, 9, J. Salas-Salvadó1, 2
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Health, Medical School-Clinica, University of Nava-
rra, Spain 
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Health, University of Valencia, Spain 
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Málaga, Spain 
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IMIM-Institut de Recerca de l’Hospital del Mar, Bar-
celona, Spain

Background and objectives: Prospective studies have con-
sistently suggested that nut consumption is inversely related 
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to fatal and non-fatal coronary heart disease. Limited data are 
available on the epidemiological associations between nut in-
take and cardiometabolic risk factors. The aim of our study was 
to evaluate associations between frequency of nut consump-
tion and prevalence of cardiometabolic risk factors [obesity, 
metabolic syndrome (MetS), type-2 diabetes, hypertension, 
and dyslipidemia] in a Mediterranean population at high car-
diovascular risk. 

Methods: Cross-sectional study of 7, 210 men and women 
(mean age, 67 y) recruited into the PREDIMED study. MetS 
was defined by the harmonized ATPIII and IDF criteria. Dia-
betes and hypertension were assessed by clinical diagnosis and 
dyslipidemia (high triglycerides, low HDL-cholesterol, and 
hypercholesterolemia) by lipid analyses. Nut consumption was 
assessed using a validated food frequency questionnaire and 
categorized as <1, 1-3, and >3 servings/wk. Control of con-
founding was done with multivariate logistic regression. 

Results: Compared to participants consuming <1 serving/
wk of nuts, those consuming >3 servings/wk had lower adjus-
ted odds ratios (OR) for obesity (0.61, 95% confidence inter-
val 0.54 to 0.68; P-trend <0.001), MetS (0.74, 0.65 to 0.85; P-
trend<0.001), and diabetes (0.87, 0.78 to 0.99; P-trend=0.043). 
Higher nut consumption was also associated with lower risk of 
the abdominal obesity MetS criterion (OR 0.68, 0.60 to 0.79; 
P-trend<0.001). No significant associations were observed for 
the MetS components high blood pressure, dyslipidemia, or 
elevated fasting glucose. 

Conclusions: Nut consumption was inversely associated 
with the prevalence of general obesity, central obesity, MetS, 
and diabetes in subjects at high cardiovascular risk. 

Key words: Nut consumption, cardiometabolic risk, obe-
sity, metabolic syndrome. Acknowledgments:We thank all the 
participants of the PREDIMED study.
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THE EXTENT AND NATURE OF TELEVISION FOOD 
ADVERTISING TO CHILDREN IN XI’AN CITY, CHINA
T. Wang1, Y. Cao1, L. Zeng1

1Department of Epidemiology and Health Statistics, 
Xi’an Jiaotong University College of Medicine, Xi’an, 
China	

Background and objectives: Childhood obesity is a 
growing global epidemic while wide sales of energy dense low 
nutrient food are a gradually prominent factor for it. Television 
advertising as a public media plays an important role in food 
propaganda and sales, and children who are without indepen-
dent judgment will be affected in food cognition and choice. 
This study aims to explore the extent and nature of food ad-
vertising that children are exposed to on television in Xi¡¯an, 
China. 

Methods: Television data for 2 weekdays and 2 weekend 
days between 6:00 and 22:00 during May and June in 2012 
from three television channels which children like most were 
recorded. Food advertisements were classified as healthy food 
(nutrient dense, low in energy), unhealthy food (high in un-
desirable nutrients or energy), or miscellaneous. The persua-
sive marketing skills were divided into promotional characters 
and premium offers. The time children watching TV were ca-
tegorized as peak viewing times and non-peak viewing times. 

Results: Of the 5527 advertisements transcribed, 25.49% 
were for food, among which 58.27% were considered to be un-
healthy. More than 50% unhealthy food advertising used per-
suasive marketing skills. The frequency of advertising was 22 
per hour per channel, including six food advertisements and 
three unhealthy food advertisements. The rate of unhealthy 
food advertising was higher during children¡¯s peak viewing 
times. Significantly more unhealthy food advertisements were 
screened on weekends compared with weekdays, children¡¯s 
television channel compared with other television channels, 
CCTV compared with local television stations. 

Conclusions: Children were exposed high levels of tele-
vision advertising for unhealthy food, with children oriented 
persuasive marketing skills. The study provided a baseline to 
this field in Xan and more research need to be done in order to 
improve children health in future. 

Key words: television food advertising; children; obesity.
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THE IMPACT OF SMOKING ON DIET IN ISRAEL
E. Mbong1, 2, Y. Neumark2, R. Goldsmith3, 4, S. Bonny4, E. 
Berry2

 
1Ministry of Public Health, Yaounde, Cameroon 
2Braun School of Public Health and Community Me-
dicine, The Hebrew University of Jerusalem Israel 
3Nutrition Department, Ministry of Health, Israel 
4Robert H. Smith Faculty of Agriculture, Food and 
Environment, The Hebrew University of Jerusalem-
Israel

Background and objectives: Israel, a multi-cultural so-
ciety, offered the opportunity to study the co-occurrence of 
unhealthy diet and smoking - both modifiable risk factors for 
chronic disease. 

Methods: The study, a cross-sectional secondary analysis 
of Israel’s national health and nutrition MABAT (1999-2001) 
adults (25-64 years) survey, compared dietary patterns, diet 
quality index (DQI) and BMI in relation to smoking status 
- never smoked, current and past smoking. Chi-squared test 
tested differences between proportions, ANOVA, differences 
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between means and binary logistics, associations between ca-
tegorical variables. 

Results: Current smokers read food labels least often and 
skipped and combined meals most often. They had the hig-
hest mean total caloric intake, but the lowest mean fiber and 
micronutrients intake except for sodium, iron, zinc, vitamins 
A, E and niacin. They had the lowest mean DQI score in con-
trast to former smokers who had the highest (54.15±0.55 and 
57.17±0.66 respectively, p=0.002). Former smokers had sig-
nificantly better dietary intakes compared to the other two 
groups. However, past smoker status was associated with a 
significant 38% increased likelihood of being obese (AOR: 
1.38 95% CI 1.06-1.80). Current smoking was not protective 
of being overweight/heavier or obese (AOR 0.88 95% CI 0.72-
1.08 and AOR 0.80 95% CI 0.63-1.01 respectively). Among 
past smokers, each cigarette smoked daily was associated with 
a 3% increased likelihood of being overweight/heavier (AOR 
1.03 95% CI 1.01-1.04) and a 2% increased likelihood of being 
obese (AOR: 1.02 95% CI 1.01-1.03). The likelihood of being 
overweight or obese differed with country of origin suggesting 
a possible genetic modification of nicotine’s action on weight 
which needs further investigation. 

Conclusions: This study adds to growing evidence that 
smoking is associated with poor dietary choices, and quitting 
improves eating habits, findings that warrant the integration of 
dietary counseling in smoking control programs. 

Key words: Smoking, diet, obesity.
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ACCESS TO AND CHOICE OF FOOD IN A STUDENT 
RESIDENTIAL AREA: THE CASE OF BONAMOUS-
SADI, CAMEROON
S. Tabe1, E N. Mbong1, 2, V. Mbi3, S. Bonny4

1Building Bridges Cameroon (BBCAM) 
2Ministry of Public Health, Cameroon 
3ISEC Higher Institute of Health and Human Servi-
ces, Annex Yaoundé, Cameroon 
4Ministry of Public Health, Cote d’Ivoire

Background and objectives: The Universal Declaration on 
Human Rights recognizes the right to food as a core element of 
basic living standards. In Cameroon, there is little data on the 
determinants of access to and choice of food amongst students, 
the country’s future. This study sought to address the above 
data gap. 

Methods: A pilot cross-sectional survey of 150 participants 
of a student residential area in Yaoundé, Cameroon’s most po-
pulous city. 

Results: Food-related expenditure represented 54.7 % of 
total monthly household expenditure, 47.6 % of which was 

on non-nutritious (junk) food. Non-nutritional factors were 
as strong a reason for food choice as were nutritional needs 
(51.3% versus 48.7%). Half (55 %) of participants depended 
on friends or relatives for food. Non-financial determinants of 
food choice included taste (55.8%), culinary skills (27.3%), co-
habitation (9.1%) and cultural restrictions (7.8%). Two-fifths 
(42.7%) of participants ate out often at restaurants. Two-thirds 
(66.0%) of participants acknowledged that this might pose a 
health risk, 42.4% of who were those who ate out often and 
57.6% those who rarely (p=0.933). The high price of food was 
the most commonly (68.0%) cited cause of restricted access 
to sufficient, safe and nutritious food, followed by insufficient 
time to cook (23.3%), and lack of storage facilities (4.7%) and 
land to farm(4.0%). Men and women, and university and non-
university graduates differed significantly (p<0.001 and 0.040 
respectively) on how important the above issues were impedi-
ments. One-third (34.7%) of participants relied on untreated 
water sources for drinking. Though 92.7% reported that envi-
ronmental hygiene influenced what they ate, only 6.0 % ack-
nowledged engaging often in environmental sanitation prac-
tices. 

Conclusions: Non-nutritional factors as well as nutritional 
needs determine access to and choice of food, and need to be 
taken into consideration in food security initiatives in Came-
roon. 

Key words: Access to food, students, food choice.
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MULTILEVEL CORRELATES OF ANTHROPOME-
TRIC TYPOLOGIES IN COLOMBIA IN 2005
D. Parra1, 3, L. Gomez2, O. Sarmiento1, L. Iannotti3, D. 
Ayala4, R. Brownson3

1Universidad de Los Andes – EpiAndes, Bogotá, 
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2Universidad Javeriana, , Bogotá, Colombia 
3Washington University, St. Louis, USA 
4Instituto Colombiano de Bienestar Familiar, Colom-
bia

Background and objectives: Overweight and underweight 
increase the risk of metabolic impairments and chronic disea-
se. The dual burden of malnutrition is also a growing problem 
in developing nations. The goal of this study was to establish 
the association of maternal, family and contextual correlates of 
anthropometric typologies at the household level in Colombia. 

Methods: Using 2005-DHS/ENDS data we included hou-
sehold level information from mothers 18-49 yrs. and their 
children <5yrs. Stunting and overweight was assessed for each 
child. Mothers were classified according to BMI. We construc-
ted four anthropometric typologies, normal, underweight, 
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overweight, and dual burden. Selected municipal and state 
level indicators were included. Hierarchical multinomial mo-
dels with three levels (states n=33, municipalities n= 226, and 
families n=9, 138) were carried out. Four separate models were 
developed using normal anthropometric typology as the re-
ference, an empty model, one including maternal and family 
characteristics, then adding municipal characteristics, and fi-
nally state characteristics. 

Results: Most of the variance was explained by maternal 
and family characteristics versus municipal and state charac-
teristics. Higher levels of municipal living conditions index 
and royalties were negatively associated with the underweight 
typology, while higher municipal density was positively asso-
ciated. Higher municipal living conditions index was positively 
associated with the prevalence of overweight, while density was 
negatively associated. Higher municipal royalties was the only 
contextual variable associated with the dual burden of malnu-
trition in a negative direction. 

Conclusions: Proximal risk factors such as maternal and fa-
mily characteristics are explaining most of the variance in hou-
sehold anthropometric typologies. Variance components show 
that municipal and state levels indicators also contribute to 
explain differences but to a lesser degree than maternal and fa-
mily characteristics. Findings highlight the fact that Colombia 
is still in the midst of a nutrition transition where overweight is 
still more prevalent among higher socioeconomic conditions. 

Key words: nutrition-transition, overweight, dual burden, 
Colombia.
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ANTHROPOMETRIC TYPOLOGIES IN COLOMBIA 
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1Universidad de Los Andes – EpiAndes, Bogotá, 
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4Instituto Colombiano de Bienestar Familiar, Colom-
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Background and objectives: Overweight and obesity are 
a growing problem in developing nations, while prevalence of 
underweight is decreasing. There is also documentation of a 
dual burden of malnutrition where both problems coexist at 
the household level. Both overweight and underweight increa-
se the risk of metabolic impairments and chronic disease. The 
goal of this paper is to determine the maternal and familial co-
rrelates of various anthropometric typologies at the household 
level in Colombia. 

Methods: Using 2010 DHS/ENDS data we included hou-
sehold level information from mothers 18-49 yrs. and their 
children <5yrs. Each child was classified according to z-score 
of height for age (HAZ <2 SD) to assess stunting, and mothers 
according to their BMI distribution. Four final anthropometric 
typologies at the household level were determined including 
normal, underweight, overweight, and dual burden house-
holds. Multinomial logistic regression models were carried out 
to examine several maternal and familial correlates of the diffe-
rent anthropometric typologies in 2010. 

Results: Maternal and familial indicators were associated 
with the prevalence of specific anthropometric typologies at the 
household level, including parity, maternal age, wealth index, 
female head of household, and area of residence (urban versus 
rural). Participation in nutrition programs for children youn-
ger than 5 was associated with a lower likelihood of overweight 
and underweight typology. Being an indigenous household 
was positively correlated with the likelihood of being classified 
as an overweight, underweight and dual burden household. 
Food purchase decisions made by the mother were positively 
correlated with likelihood of underweight and less likelihood 
of overweight and dual burden. Moderate food insecurity was 
associated with a higher likelihood of dual burden. 

Conclusions: It is necessary to identify the micro and ma-
cro determinants of the various anthropometric typologies at 
the household level to better frame policies and programs tar-
geting potentially modifiable risk factors. 

Key words: underweight, overweight, dual-burden, indige-
nous, Colombia.
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VITAMIN A SUPPLEMENTATION PROGRAMME IN 
NIGERIA-CHALLENGES AND PROSPECTS
I. Onimawo1, I. Alo2

1University, Ekpoma, Nigeria	 
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Background and objectives: Vitamin A supplementation 
has been carried out in Nigeria for over the past twelve years. It 
is therefore necessary to assess the progress made in vitamin A 
supplementation and the challenges experienced. 

Methods: Reports from various monitors and supervisors 
were analysed from all over the country. The NDHS (1999, 
2003, 2008) were used as secondary sources. 

Results: Under-five mortality rate in Nigeria was 200/1000 
live birth in 1999 (NDHS 1999) and this informed the need 
to include vitamin A supplementation as a plus in the natio-
nal immunization days (NIDs). The NID programme was later 
change to national immunization plus days (NIPDs). NIPDs 
were essentially implemented as a WHO led programme and 
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this led to resistance by the WHO- supported health workers 
to accommodate input from UNICEF that brought in the VACs 
as a component of the NIPDs. There were also disparity in the 
remuneration between health workers supported by WHO and 
those supported by UNICEF. Some health workers could not 
administer VACs correctly due to poor training. In some ca-
ses political considerations informed the recruitment of adhoc 
staff who could not administer both the vaccines and VACS. 
Data management was poorly carried out. Poor micro-plans 
and supply of enough quantities of VACs, scissors, wipes and 
tally sheets were also observed. 

Conclusions: Despite these challenges, vitamin A coverage 
for under-five children had risen from initial 27% in 1999 to 
75% in 2011. This has also positively affected the under-five 
mortality by reducing it to 157/1000 live birth (NDHS, 2008) 

Key words: Vitamin A supplementation, under-five morta-
lity, data management.
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2Fujita Health University Hospital, Otorhinolaryngo-
logy, Japan 
3Nagoya University school of medicine, Otorhino-
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4Nagoya University Graduate School of Medicine, 
Preventive Medicine, Japan

Background and objectives: In Japan, an already aged so-
ciety, healthy taste and olfaction are a necessary part in the 
process of creating a safe and fertile living environment for 
everyone, and of improving the quality of life. Given these cir-
cumstances, the objective of this study was to understand the 
age-related decline in taste and olfactory function in people 
aged 40-99 years, and identify the odours which are particu-
larly difficult for people of these age groups to distinguish in 
order to draw attention to the issues that face people and to 
facilitate the improvement in the quality of life. 

Methods: The study included 40 people aged 40-49 years, 
74 people aged 50-59 years, 191 people aged 60-69 years, 89 
people aged 70-79 years, 15 people aged 80-89 and 1 people 
aged 90-99 years in Yakumo Town, Hokkaido, Japan. Taste was 
tested using a “Test paper” (ADVANTEC Toyo Roshi Kaisha, 

Ltd., Japan). Odours were tested using a “standard odours by 
odour stick identification” (Daiichi Yakuhin Sangyo, Japan). 

Results: There was possibility of the taste disorder in 20%. 
In addition, the person with impaired taste had high BMI level. 
There was possibility of the sense of smell disorder in 7%. The 
ability to identify domestic gas - an odour that may be conside-
red closely linked to QOL - was lost from the 60-69 years to the 
80-89 years age group. 

Conclusions: Although “gas” is not an odour that people 
actively look for in everyday life, considering the dangers po-
sed by gas leaks and explosion, efforts must be made so that 
people won’t forget such an odour. It is necessary to understand 
more detail of relationship between taste disorder and the BMI. 
The taste abnormality, connection with the metabolic syndro-
me is doubted. 

Key words: Health examination, Taste, Odour, BMI, Meta-
bolic syndrome.
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SCHOOL CHILDREN IN KENYA
E F. Talsma1, I D. Brouwer1, A M. Mwangi2, M B. Zimmer-
mann3, J C M. Verhoef4, A. Melse-Boonstra1

1Division of Human Nutrition, Wageningen Univer-
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Background and objectives: Biofortified pro-vitamin A 
rich cassava could potentially contribute to reduce vitamin A 
deficiency (VAD) in Africa. Efficacy in improving vitamin A 
(VA) status in humans has not been proven. We aimed to mea-
sure the effect of daily consumption of biofortified cassava on 
VA intake in children aged 5-13 years in Kenya. 

Methods: Children (n=342) with VAD (serum retinol-bin-
ding protein concentration (RBP) 4.5 ng/ml, sd 0.75) were ran-
domly allocated to 1) biofortified cassava and placebo capsule; 
2) white cassava and placebo capsule; or 3) white cassava and a 
capsule (1, 400 µg âcarotene). Cassava was cooked and mashed 
with salt and 4 g /oil per portion; portion size was 325 and 375 
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g per child depending on age given daily for 6 days/week for 
18.5 weeks. Nine different varieties of biofortified cassava were 
locally grown and harvested daily during intervention. Parti-
cipants and staff were blinded to capsule contents but not to 
cassava type. Cassava intake was measured daily and cooked 
cassava was sampled daily for carotenoid analyses with HPLC. 

Results: Complete data were collected for 337 children. 
Mean duration of intervention was 112 days. At baseline, 
groups were similar regarding age, sex and RBP. Compliance to 
cassava feeding was 100% with no differences between groups. 
Mean cassava intake per day was 365.6 g (sd 24.5) for white cas-
sava and 360.6 g (sd 25.8) for biofortified cassava. Mean caro-
tenoid concentration of biofortified cassava was 394.20 µg (sd 
75.3) per 100 g (fresh weight). Daily mean carotenoid intake 
from biofortified cassava was 200 µg RAE. Conclusions Daily 
consumption of biofortified cassava improved the vitamin A 
intake to 50% of the EAR. Acknowledegments The project was 
realized in the framework of INSTAPA Project, funded by EU: 
FP7/2007-2013 nr 211484. 

Key words: Biofortification, cassava, Vitamin A, Randomi-
zed controlled feeding trial, Kenya
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Netherlands	 
2Applied Nutrition Programme, Department of 
Food Technology and Nutrition, University of Nairo-
bi, Nairobi, Kenya

Background and objectives: Biofortification of cassava 
with pro-vitamin A can potentially reduce vitamin A deficien-
cy in low-income countries. However, little is known about 
consumer acceptance of this deep yellow variety of cassava 
compared to the commonly available white varieties. We ai-
med to determine the sensory and cultural acceptability of the 
consumption of pro-vitamin A rich cassava in order to identify 
key factors predicting the intention to consume pro-vitamin A 
rich cassava by families with school-aged children in Eastern 
Kenya. 

Methods: Sensory acceptability was measured by replicated 
discrimination tests and paired preference tests among 30 chil-
dren (7-12 yr) and 30 caretakers (18-45 yr) in three primary 

schools. Cultural acceptability was assessed with a question-
naire based on the combined model of The Theory of Planned 
Behavior and The Health Belief Model in one primary school 
among 140 caretakers of children aged 6 to 12 years. Multiva-
riate analyses and correlations were used to determine associa-
tions between summed scores for model constructs. 

Results: Both caretakers and children perceived a signifi-
cant difference in taste between white and pro-vitamin A rich 
cassava and preferred pro-vitamin A rich cassava over white 
cassava because of its soft texture, sweet taste and attractive 
color. ‘Perceived barriers 1’ (â=-0.21, P=.02), ‘Control beliefs’ 
(â=0.18, P=.02) and ‘Cues to action’ (â=0.51, P=<.01) were the 
best predictors of intention to consume pro-vitamin A rich cas-
sava. ‘Knowledge’ was a strong predictor of ‘Health behavior 
identity’ (â=0.29, P=<.01). 

Conclusions: Pro-vitamin A rich cassava is well accepted by 
school children in our study population. Acknowledegments 
The project was realized in the framework of INSTAPA Project, 
funded by the European Union’s Seventh Framework Program-
me [FP7/2007-2013] under grant agreement nr 211484. 

Key words: Bio-fortification, Cassava, Pro-vitamin A rich 
cassava, Acceptability, â-carotene.

PO1191
APPETITE TESTING IN HIV-INFECTED AFRICAN 
ADULTS RECOVERING FROM MALNUTRITION 
AND GIVEN ANTIRETROVIRAL THERAPY (ART)
A. Rehman1, M. Chisenga2, J. Siame2, J. Kidola3, G. 
Sampson1, S. Woodd1, G. Praygod3, J. Koethe4, S. Fil-
teau1

1Faculty of Epidemiology and Population Health, 
London School of Hygiene and Tropical Medicine, 
London, UK 
2University Teaching Hospital, Lusaka, Zambia 
3National Institute of Medical Research, Mwanza, 
Tanzania 
4Vanderbilt University, Nashville, TN, USA

Background and objectives: The NUSTART trial is inves-
tigating the appropriateness of a two-stage re-feeding regimen, 
analogous to that used for severely malnourished children, for 
malnourished HIV-infected African adults starting ART. We 
investigated whether, as for children, regain of appetite could 
indicate when to increase calorie provision for adults in such 
regimens. 

Methods: Malnourished (BMI< 18.5 kg/m2) HIV-infected 
Zambian (n= 593) and Tanzanian (n=378) adults participating 
in the NUSTART trial were provided with a low calorie lipid 
nutrient supplement (LNS) from referral for ART until 2 weeks 
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after starting ART and a high calorie LNS from weeks 2-6 ART. 
At weekly visits appetite was measured by short questionnaire 
and by weight of maize porridge consumed in a standardized 
test. Appetite questions were combined for analysis using po-
lychoric correlations to generate a standardized score. Linear 
regression was used to relate appetite and body weight change 
at three key points, referral, starting ART and trial completion 
(12 weeks post ART). Cox regression was used to assess the 
effect of appetite on mortality. 

Results: Both measures of appetite showed data clumping 
in Zambia, suggesting results did not represent appetite accu-
rately. In Tanzanian participants, appetite questionnaire score 
and weight increased over time but there was little change in 
the appetite test. In Tanzanian participants, there was weak 
evidence that lower referral appetite score was associated with 
lower values of weight change up to starting ART and higher 
mortality to 12 weeks ART. 

Conclusions: There appeared cultural differences between 
the sites such that the appetite questionnaire and test were of 
little use in Zambia. In Tanzania the appetite score was a better 
indicator of changes over time than the appetite test and corre-
lated with weight change. The appetite questionnaire appeared 
an adequate and cheap way of measuring appetite in Tanzania. 

Key words: appetite, malnutrition, HIV, Africa, adults.

PO1192
ARE THE INCREASES IN BREASTFEEDING DURA-
TION EQUAL WITHIN COUNTRIES? THE FUNDA-
MENTAL CAUSE CONCEPT BEING TESTED ON 50 
COUNTRIES.
C. Boccolini1, F. Carvalhaes2, R. Pérez-Escamilla3, P. Boc-
colini4

1Department of Social Nutrition, Rio de Janeiro 
State University, Brazil 
2Instituto Universitário de Pesquisas do Rio de Ja-
neiro, Rio de Janeiro State University, Brazil 
3Department of Chronic Disease Epidemiology, Yale 
University, USA 
4Instituto de Estudos em Saúde Coletiva, Rio de 
Janeiro Federal University, Brazil

Background and objectives: Breastfeeding duration has 
been increasing in most Countries, but not all the segments 
of the society experiment those increases in the same rate. We 
aim to observe what segments of the society has been experien-
cing the highest increases on breastfeeding duration. 

Methods: The outcomes were the increase in the median 
durations (in months) of Total Breastfeeding (TBF) and Ex-
clusive Breastfeeding (EBF), obtained from secondary data of 

Countries that did at least two national representative surveys 
(from 1986 to 2011) according to Demographic and Health 
Survey (DHS) methodology. The study population was chil-
dren under three years of age, categorized according to the 
following background characteristics: place of residence (ru-
ral, urban); household wealth index (lowest, second, middle, 
fourth, highest); and educational level (no education, primary, 
secondary or higher). The differences of increase in median du-
ration of TBF and EBF between categories were evaluated with 
Wilcoxon non-parametric test. 

Results: From 86 Countries with DHS surveys, 50 Countries 
had at least two comparable surveys with data on TBF and EBF 
duration. The median duration of TBF increase within Coun-
tries was higher in the population living in urban areas (62.5%, 
p=0.05, n=48), wealthier (52.5%, p=0.46, n=40) and with hig-
hest educational level (68.1%, p<0.01, n=47). The increase of 
EBF duration was higher among: urban (58.3%, p=0.32, n=48), 
wealthier (48.8%, p=0.85, n=40) and highest educational level 
(55.3%, p=0.04, n=47) population. 

Conclusions: The population experienced increases of the 
duration of TBF and EBF in different rates, giving support to 
the theory of fundamental social causes, where people who 
have more resources (eg. knowledge, money, power, presti-
ge) are better able adopt protective health behaviors, such as 
breastfeeding. The public policies on breastfeeding must focus 
on closing the gaps between different segments of society. 

Key words: Breastfeeding, Social epidemiology, Inequali-
ties, Child nutrition.

PO1193
MILK CONSUMPTION OF COLLEGE STUDENTS
H. Yardimci1, E. Ciracioglu1, A. Ozcelik1, S. Gurel1

1Ankara University, Ankara, Turkey	

Background and objectives:Milk contains most of the 
essential nutrients for growth and it consists one of the main 
food groups which has to be consumed everyday. Milk is the 
best source of calcium which plays an important part in body 
functions during lifespan. Aim: The study is planned and con-
ducted to determine the milk consumption of college students 
who attend Ankara University and live in dorms. 

Methods: 190 Turkish and 20 foreigner students participa-
ted in the study (n=210). Data collection was made by a ques-
tionnaire. SPSS was used to evaluate data. 

Results: Median age for female (56.7%) and male (43.8%) 
students is 21 and 22 years, respectively. 42.9% of them regu-
larly drink milk (n=89) and 43.8% of the participants stated 
they made a habit of drinking milk in pre school period and 
63.3% of them are encouraged to drink milk by their parents. 
37.1% of the participants stated they consume milk for its nu-
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tritional value, 33, 3% of them consume it before sleep and 
71.9% of them apply no heat on it. Among the students who 
consume milk, 27.1% of them consume it 3-4 times a week 24, 
0% of the subjects twice a month, 21.4% of them 1-2 times a 
week, 20.3% of them everyday and 7.3% of them 5-6 times a 
week. 33.3% of the subjects who state they drink milk everyday, 
consume ≥ 500 mL /day. Mean consumption amount is 280 mL 
(male: 290 mL, female: 250 mL) which is statistically significant 
according to gender. 

Conclusions: The development of dietary habits that inclu-
de the frequent intake of milk during childhood and adoles-
cence is likely to lead to higher calcium intake in later years. 
Recommendations to the public should continue to emphasize 
increased calcium intake, perhaps most effectively achieved by 
increasing milk consumption. 

Key words: Turkey, Milk Consumption, Students

PO1194
COMPARING PHYSICAL ACTIVITY AND ENERGY 
EXPENDITURE BETWEEN OBESE AND NON-OBE-
SE PRESCHOOL BOYS OF THE KINDERGARTEN A 
HANOI IN 2011
N. Dung1, L. Tuyen2, 
1Department of Nutritional Biochemistry and 
Metabolism, National Institute of Nutrition, Hanoi, 
Vietnam 
2Department of Nutrition Surveillance and Policy, 
National Institute of Nutrition, Hanoi, Vietnam

Background and objectives: The physical activity patterns 
of Vietnamese obese and non-obese preschool boys have been 
not described. This study aims to compare physical activity 
(PA), energy expenditure between obese and non-obese pres-
chool boys. 

Methods: Body weight and height of 51 children (20 obese, 
31 non-obese), mean age of 62.5 years old from the kindergar-
ten A Hanoi were collected. Subjects were asked to wear an ac-
celerometer (Omron Active style Pro HJA-350IT) while awake 
for 5 consecutive weekdays. The Omron Bi-Link Activity mo-
nitor Professional Edition Ver1.0 software was used to generate 
the measurements of physical activity. Obesity was defined ac-
cording to WHO 2007 child growth standards. 

Results: the number of steps of obese children was 7, 623 
steps/day and that of non-obese children was 6, 389 steps/day 
(P = 0.049), physical activity level values were 1.93 and 1.86 
respectively (P = 0.099). When normalized for body weight, 
energy expenditure for walking and non-walking (kcal/kg/
day) was not different among the two groups: 11.6 vs. 11.7 (P 
= 0.959); 22.3 vs. 24.3 (P = 0.218). The quantity of PA among 
obese children was 74.2 METs•hour/wk and that of non-obese 
children was 67.9 METs•hour/wk (P = 0.347). 

Conclusions: some PA parameters are similar among obese 
and non-obese preschool boys, excessive food intake should be 
considered as the main cause of obesity in this target group. 

Key words: Physical activity, energy expenditure, preschool 
children.

PO1195
PERCEPTION OF CARDIOVASCULAR HEALTH IN 
AN ADULT POPULATION
P. Aguilar-Alonso1, A. Navarro-Cruz2, O. Vera-López2, R. 
Avila-Sosa2, N. Melgoza-Palma2, E. Herrera-Saucedo2, 
S. Cid-Pérez2

1Posgrado en Ciencias Químicas, Facultad de Cien-
cias Químicas, Benemérita Universidad Autónoma 
de Puebla, Puebla, Mexico 
2Departamento de Bioquímica y Alimentos, Facul-
tad de Ciencias Químicas, Benemérita Universidad 
Autónoma de Puebla, puebla, Mexico

Background and objectives: Cardiovascular epidemio-
logy began in the thirties as a result of the observed changes 
in the causes of mortality, in the fifties were launched several 
epidemiological studies to clarify the causes of cardiovascular 
disease and four years after the start of the Framingham Heart 
Study the researchers identified that cholesterol and high blood 
pressure were important cardiovascular risk factors. The aim of 
this study was to determine the cardiovascular risk using the 
Framingham Score in people 35-79 years in the town of Nuevo 
Necaxa, Puebla. 

Methods: It was performed a study of health perception 
in a random sample of people who voluntarily participated in 
the study through a signed consent. Study subjects were cho-
sen randomly in the busiest areas of town (down town, market, 
hospital, etc.) They were given a questionnaire that included 
parameters like: sex, age, total cholesterol, systolic blood pres-
sure and smoking habits. Were collected 221 surveys and the 
answers were assessed using the Framingham Score. 

Results: 78 % of the surveyed population perceived low risk 
of cardiovascular disease, 20.5% moderate and 1.5% high risk; 
women considered to have a low risk of cardiovascular disease 
compared with men, this could be a problem because if percep-
tion of people is of healthy or low-risk, little can do in preven-
tive health, which could lead to start the condition of chronic 
degenerative diseases. 

Conclusions: The population doesn’t have a good percep-
tion of their cardiovascular health, these results do not match 
the percentage of obesity in adults than in this year increased 
in Mexico to almost 70%, so people have to be aware of their 
health and have at least one checkup a year to rule out cardio-
vascular disease. 
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Key words: Cardiovascular health, chronic degenerative di-
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PO1196
BEVERAGES CONSUMPTION: A QUANTITATIVE 
ANALYSIS ON CHILDREN AND ADOLESCENTS 
DIET IN BRAZIL
R. Feferbaum1, L.C. Abreu2, 3, C. Leone3, A. Lemos4, G. Ro-
drigues4

1Department of Pediatrics, Faculty of Medicine, 
University of Sao Paulo, São Paulo, Brazil 
2Laboratory of scientific studies design, Faculty of 
Medicine of ABC, Santo Andre, Sao Paulo, SP, Brazil 
3Department of Maternal and Child Health, Faculty 
of Public Health, University of Sao Paulo, São Paulo, 
Brazil 
4Danone Research

Background and objectives: Epidemiological studies are 
generally designed to evaluate solid food intake; whereas, be-
verages should also be considered in the nutritional approach, 
as fluids have a relevant participation on population`s diet. The 
aim of this study was to evaluate the volume of beverages con-
sumed by children and adolescents in Brazil. 

Methods: This descriptive study was conducted in 90 cen-
sus tracts randomly selected, in order to represent socioecono-
mic diversity, in 5 Brazilian cities. It included 831 participants 
(3-17 years old), selected according to population proportions 
per each age group. Liquid intake volume was assessed using a 
dietary record. 

Results: Total volume of liquid intake increased with age, 
as did the volume of water and carbonated beverages consu-
med (p<0.05), whereas the intake of milk and dairy products 
decreased as the age of the participants increased. For study 
participants aged 3 to 6 years, 7 to 10 years and 11 to 17 years, 
water intake represented 31%, 33% and 34% of the total volume 
of liquid intake, respectively; carbonated beverages composed 
13%, 17% and 23% of that figure, respectively; and milk and 
dairy products represented 32%, 24% and 16% of that figure, 
respectively. 

Conclusions: Our findings show a worrisome beverages 
intake profile in Brazilian children and adolescents, which 
should encourage healthcare professionals to be more diligent 
in recording liquid intake and to prescribe water to their pa-
tients to ensure healthy hydration, in order to prevent compli-
cations in adulthood. 

Key words: beverages intake, children, adolescents, water

PO1197
BRAZILIAN CHILDREN AND ADOLESCENTS: 
WHAT ARE THEY DRINKING?
R. Feferbaum1, L C. Abreu2, 3, C. Leone3, A. Lemos4, G. Ro-
drigues4

1Department of Pediatrics, Faculty of Medicine, 
University of Sao Paulo, São Paulo, Brazil 
2Laboratory of scientific studies design, Faculty of 
Medicine of ABC, Santo Andre, Sao Paulo, Brazil 
3Department of Maternal and Child Health, Faculty 
of Public Health, University of Sao Paulo, São Paulo, 
Brazil 
4Danone Research

Background and objectives: Obesity is considered an im-
portant public health problem and a global epidemic. One of 
the factors that could impact on this high prevalence is energy 
from liquids. The purpose of this study was to investigate the 
quality of beverages consumed by children and adolescents and 
to determine the proportion of their daily energy intake com-
posed of liquids. 

Methods: This descriptive study included 831 individuals 
and was conducted in 5 cities, considering a random selection 
of census tracts according to Brazilian Institute of Geography 
and Statistic. Liquid intake was assessed using a dietary record. 
Energy intake from liquids was compared with the daily ener-
gy requirements recommended for children and adolescents 
by the Brazilian food regulation authority, the National Health 
Surveillance Agency (ANVISA). 

Results: Energy intake increased significantly with age. Su-
gar sweetened beverages provided 37%, 46% and 59% of the 
energy intake of individuals ages 3 to 6 years, 7 to 10 years and 
11 to 17 years (p<0.05), respectively; whereas milk and dairy 
products contributed 52%, 40% and 27% (p<0.05) of the total 
energy intake for these age groups, respectively. Among 11- to 
17-year-olds, sugar sweetened beverages alone contributed an 
average of 290 kcal/day, which constituted 15% of the recom-
mended daily energy for this age group, exceeding the maxi-
mum recommendation of World Health Organization (10%). 

Conclusions: This study indicates that a high daily energy 
intake comes from beverages and when such patterns are as-
sociated with a high-energy solid food diet, they may lead to 
excessive weight gain. Health care professionals and nutrition 
education programs should encourage water intake, which has 
no additives or calories, to ensure proper hydration. 

Key words: beverages, water, children, adolescents, obesity.
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PO1198
ANTHROPOMETRIC, BIOCHEMICAL AND LIFES-
TYLE COMPARISON OF A POPULATION DIAGNO-
SED WITH DIABETES MELLITUS TYPE II AND A 
HEALTHY POPULATION
A. Navarro-Cruz1, O. Vera-López1, P. Aguilar-Alonso2, R. 
Avila-Sosa1, R. Dávila-Márquez1, I. Centeno-García1, R. 
Ramírez y Ayala2, N. Melgoza-Palma1

1Facultad de Ciencias Químicas, Benemérita Univer-
sidad Autónoma de Puebla, Puebla, Mexico 
2Posgrado en Ciencias Químicas, Facultad de Cian-
cias Químicas, BUAP, Puebla, Mexico

Background and objectives: The prevalence of diabetes in 
Mexico has increased significantly, to stand as the second lea-
ding cause of overall death according to the National Institute 
of Statistics, Geography and Informatics, though some statis-
tics place it as the leading cause of mortality in the country. The 
development of type 2 diabetes is linked to lifestyle factors, so it 
suggests it may be a preventable disease, hence the objective of 
this study was to compare the lifestyle and anthropometric and 
biochemical parameters of a healthy adult population versus a 
population diagnosed with diabetes mellitus type II, in order to 
evaluate the differences among them. 

Methods: Laboratory tests were performed (glucose, cho-
lesterol, triglycerides, urea and creatinine) to 300 patients at-
tending the Public Health Clinic in Atlixco, Puebla. We mea-
sured blood pressure and anthropometric measurements were 
taken. Later they were given a survey of personal and dietetic 
habits in order to determine any correlation with the disease or 
health condition. The results were processed with the statistical 
program R-sigma Babel. 

Results: The population consisted of 160 diabetic and 140 
non-diabetics. The average age was 52 years. The average BMI 
was 29.7. No anthropometric differences between populations. 
Overweight in diabetics was 35.63%, while in non-diabetics 
was 40%. Obesity was 46.25% in diabetics and 42.14% in non-
diabetics. Regarding clinical parameters, there were differences 
in glucose, triglycerides and urea being higher in diabetics (p 
<0.05). Blood pressure was high in both groups, with no diffe-
rences between them. The percentages of people who smoke, 
drink alcohol, soft drinks and junk foods, as well as those who 
do not practice physical activity were similar in both groups. 

Conclusions: Diabetics are not adequately controlled and 
non-diabetics have many risk factors for diabetes, if it is not 
that already are diabetic and are undiagnosed. 

Key words: Diabetes, Obesity, Lifestyle.

PO1199
ASSESSMENT OF THE IMPACT OF ORGANIC 
SCHOOL MEALS TO IMPROVE THE SCHOOL FOOD 
ENVIRONMENT AND CHILDREN’S AWARENESS 
OF HEALTHY EATING HABITS
C. He1

1Aalborg University Copenhagen, Copenhagen, 
Denmark

Background and objectives: The aims of this study were to 
identify the extent to which public organic food procurement 
policies might act as a driver for healthy eating among chil-
dren, to explore potential actions to support the introduction 
of organic food in public school food serving outlets for school 
children, and to understand and to increase our understanding 
of sustainable nutrition among school children. 

Methods: Study I & II: These were two cross-sectional stu-
dies involving school food coordinators as the research sub-
ject and using web based questionnaires distributed in selected 
public primary and lower secondary schools in Denmark (n 
= 179), Germany (n = 2050), Finland (n = 998) and Italy (n = 
940). Study III: An observational study was carried out among 
6th grade Danish pupils in two organic schools (n = 85) and 
two non-organic schools (n = 80) in two different municipali-
ties located in the Copenhagen Capital region. 

Results: Schools with an organic food policy are more likely 
to adopt a FNP (P < 0.001), to build a health promoting school 
(P < 0.001), to promote physical activity and to supply a school 
canteen (P < 0.001). Children in schools with an organic food 
policy had better expectations of school meals (P < 0.001). 
School children’s attitudes had an impact on their intention to 
consume organic food, independently of whether the school 
had or not an organic food policy (P < 0.001). The organic con-
cept could act as a landmark/characteristic for those engaged 
in healthier lifestyles. 

Conclusions: The results of the thesis suggest that that it is 
possible to influence pupils’ awareness of health and eating ha-
bits, through combining modifications of the school lunch with 
modifications of the whole school food environment. 

Key words: School children, organic food procurement po-
licy, school meals, healthy children.
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PO1200
SHIFTING OF UNDERNUTRITION TO OVERNUTRI-
TION AND ITS DETERMINANTS IN THE LOW TO 
MEDIUM INCOME COUNTRIES
A. Mamun1, J. Finlay2

1School of Population Health, The University of 
Queensland, Brisbane, Australia 
2Harvard School of Public Health, Harvard Universi-
ty, Massachusetts, USA

Background and objectives: The shifting of underweight 
to overweight among women of child-bearing age in the low- 
to middle-income countries (LMIC) are relatively less unders-
tood. Objectives are to examine the shift away from undern-
utrition towards overnutrition for LMIC and investigate the 
potential determinants of this shift using the nationally repre-
sentative survey data. 

Methods: We analysed cross-sectional, representative sam-
ples of 540, 290 women aged 20-49 years drawn from the De-
mographic and Health Surveys (DHS) at two time points in 36 
LMIC. Potential determinants of underweight (BMI<18.5) and 
overweight (BMI≥25) are examined. 

Results: In the latest DHS compared to the earliest DHS 
(mean duration 10 years), the prevalence of underweight signi-
ficantly declined for one in two countries and the prevalence of 
overweight significantly increased for 80% of the listed coun-
tries. The annual increase of overweight was two folds higher 
than annual decline of underweight (6.4% vs. 3.3%). Although 
higher socio-demographic factors are associated with shifting 
of underweight towards overweight, over time, the risk of the 
highly educated, wealthy, and urban women being overweight 
is weakening. 

Conclusions: Findings of this study suggest that among 
women of child-bearing age there was a large shift away from 
undernutrition to overnutrition for most of the LMIC. Over-
time, the contribution of higher education, wealth and urba-
nization to the being overweight was decreasing in the LMIC. 

Key words: undernutrition, overnutrition, women, low to 
medium income countries.

PO1201
EVALUATION OF NUTRITION REPORTS BASED ON 
RESEARCH STUDIES IN POPULAR INDIAN NEWS-
PAPERS
M. Maheshwar1, G. Subba Rao1, K. Venkaiah1, D. Raghu-
natha Rao1

1National Institute of Nutrition, Indian Council of 
Medical Research (ICMR), Jamai Osmania P.O., Hyde-
rabad, Andhra Pradesh, India

Background and objectives: Newspapers are an important 
form of Mass media that can play significant role in health pro-
motion, which is crucial for social development. Studies revea-
led that newspaper reports lacked consistency in presenting 
nutrition research results to the readers. A study was conduc-
ted with a hypothesis “Newspapers often highlight nutrition re-
search findings disproportionately in order to draw reader’s at-
tention”. Objective: To assess presentation of nutrition research 
findings/ outcomes by newspapers as compared to the original 
research papers on which they are based. 

Methods: Based on the circulation figures, the top six po-
pular newspapers (three from English and three from Telugu) 
were selected for the study from 1st September 2010 to 28th 
February 2011. A scale was evolved based on 10 parameters for 
gauging accuracy of the reports. 

Results: A total of 214 reports were identified as based or 
claimed on nutrition research in all the above six newspapers. 
Overall, vernacular newspapers published more number of re-
ports (125) on nutrition research compared to English dailies 
(89). One-fourth of the newspaper reports did not conveyed 
nutrition research results properly. Few reports were found as 
contrary to the original findings on which they were based on. 
Almost one-fifth of the reports have no mention of the sou-
rce, which denies access to the reader for the original report. 
Usually, any research or scientific study has its own limitations. 
But, this vital aspect is missing in the newspapers reports on 
nutrition research. 

Conclusions: With emphasis on short, ‘newsworthy’ pieces, 
the media often only report the results of single studies, and 
many stories are chosen simply because the results run con-
trary to current health recommendations. Nutrition scientists 
need to help translate their research for consumers. 

Key words: Newspapers, Health promotion, Nutrition, Re-
search translation.
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PO1202
CAN HYDRATION STATUS IN POPULATIONS BE 
BETTER ESTIMATED FROM URINE OUTPUT THAN 
FROM WATER INTAKE?
S. Gibson1, R J. Maughan2

1Sig-Nurture Ltd, Guildford, Surrey, UK 
2School of Sport, Exercise and Health Sciences, 
Loughborough University, Loughborough, UK

Background and objectives: Guidelines for adequate 
water intake are based on observational data rather than em-
pirical estimates of water requirements. However, water losses 
may provide a better basis for estimating hydration status in 
populations. We present first results from a study aiming to 
quantify components of water balance and assess adequacy of 
water intake. Water balance = (Water intake from diet + me-
tabolic water) – (urine volume (UV) + non-renal water losses 
(NRWL)). 

Methods: Total water intake (TWI) was calculated from 
7-day weighed diet records from the UK National Diet and 
Nutrition Survey of Adults for 2000/2001 (https://www.esds.
ac.uk/). Metabolic water was calculated from macronutrient 
intake, assuming complete oxidation. Urinary losses were cal-
culated from 24 h urine collections (n 1328). 

Results: Mean TWI was 2.57 L/d (SE 0.03) and 2.11 L/d (SE 
0.03) among men and women, respectively; metabolic water 
contributed 0.33L/d for men and 0.23 L/d for women. Thus 
total available water (TAW) averaged 2.90 L/d and 2.34 L/d, 
respectively. Urine volumes (UV) were correlated with water 
intake in men and women (r 0.50, r 0.52; P<0.0001); mean 
UV was 1.98 L/d (SE 0.04) among men and 1.80 L/d (SE 0.03) 
among women. The difference between TAW and UV equals 
NRWL at zero water balance; mean NRWL was 0.92 L (SE0.04) 
for men and 0.54 L (SE 0.03) for women, decreasing with age. 
Average NRWL is usually estimated to be about 1.0-1.3 L/d, so 
our result may indicate underestimation of intake and/or over-
estimation of output in the NDNS, or possibly negative water 
balance. 

Conclusions:TWI and UV were higher than those repor-
ted in Germany (Manz et al. (2012) Br J Nutr 107: 1673-1681) 
while estimated NRWL were lower. Further investigation of 
the obligatory urine volume (OUV) may provide an estimate 
of hypo-hydration risk. 

Key words: Water, intake, urine, balance, hydration.

PO1203
EFFECT OF SELECTED DIETARY SUPPLEMENTS 
ON MICRONUTRIENT STATUS DURING RECOVERY 
FROM MODERATE ACUTE MALNUTRITION IN 
YOUNG MALIAN CHILDREN
R S. Ackatia-Armah1, 2, 3, C M. Mc Donald4, S. Doumbia5, 
J. Earhardt6, J. Peerson3, K H. Brown2, 3

1Nutrition and Metabolism, Boston University 
School of Medicine, Boston, MA, USA 
2Helen Keller International, NewYork, NY, USA 
3Program in International and Community Nutri-
tion, University of California, Davis, CA, USA 
4Boston Children’s Hospital, Boston, MA, USA 
5Department of Public Health, Faculty of Medicine, 
University of Bamako, Mali 
6Regional Center for Community Nutrition, Univer-
sity of Indonesia, Jakarta, Indonesia

Background and objectives: Moderate acute malnutrition 
(MAM) and associated micronutrient (MN) deficiencies are 
major public health concerns in low-income countries. Iron 
(Fe) and vitamin A (VA) status indicators were measured be-
fore and after 12 weeks of treatment with 1 of 4 dietary supple-
ments in young Malian children aged 6-35 mo with MAM. 

Methods: 12 health centers were randomly assigned to 
provide children with MAM 1 of the following supplements 
containing ~500 kcal/d and micronutrient (MN) profiles desig-
ned to meet or exceed WHO recommendations: 1) lipid-based, 
ready-to-use supplementary food (Supplementary Plumpy, 
SP); 2) special corn-soy blend (CSB++); 3) locally processed, 
fortified food (Misola, MI); or 4) locally milled flours and MN 
powder (HFM). The type of Fe used in the 4 groups were Fe 
sulphate, Fe fumarate, electrolytic Fe and NaFeEDTA, respec-
tively. Hemoglobin (Hb) was measured in 1154 children, and 
plasma ferritin (pF), transferrin receptor (pTfR) and retinol 
binding protein (pRBP) were measured using a sandwich ELI-
SA technique in a subset of 452 children. 

Results: Attendance at weekly/bi-weekly follow-up vi-
sits was >85% in all groups. Mean ± SD change in Hb were 
0.96±2.1, 0.27±1.7, -0.13±1.7, 0.60±2.0 for groups respectively 
(SP > MI p<0.05, ANOVA). After adjusting for inflammation, 
mean change in pF were 4.3±38.6, -7.25±35.1, -9.7±26.4, 
-8.1±38.5, for the groups respectively (SP > CSB++, MI, p<0.01, 
ANCOVA) Mean change in pTfR were -4.4±8.8, - 0.2 ± 8.3, 
-1.1±6.4, -2.6±8.6, for the groups respectively (SP< CSB, MI, 
HFM; HFM < CSB ++, p<0.05, ANCOVA). By contrast, for VA, 
mean change in pRBP were 0.05±0.39, 0.18±0.49, 0.12±0.39, 
0.08±0.39, (NS). 

Conclusions: SP was more effective than the other dietary 
regimens in increasing Hb and pF and decreasing pTfR. CSB++ 
was more effective in increasing RBP. 

Key words: Moderate Acute Malnutrition, Iron, Vitamin A 
Supported by: UNICEF.
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PO1204
THE COMPLIANCE OF PACKAGED FOOD PRO-
DUCTS IN INDIA WITH NATIONAL AND INTERNA-
TIONAL NUTRITIONAL LABELLING STANDARDS
E. Dunford1, R. Guggilla2, A. Ratneswaran3, J. Webster1, 
P. Maulik2, B. Neal1

1The George Institute For Global Health, Sydney, 
Australia 
2The George Institute for Global Health, Hyderabad, 
India 
3Queen Mary University of London, London, UK

Background and objectives: India is experiencing a nutri-
tion transition with the consumption of processed foods rapi-
dly increasing. Nutrition labels are essential if consumers are to 
understand the healthiness of these products. The Food Safety 
and Standards Authority of India has recently introduced re-
gulation defining national nutrition labelling requirements and 
Codex Alimentarius recommends a global standard. Our ob-
jective was to quantify the compliance of the nutrition labels on 
Indian packaged foods with national and global requirements. 

Methods: The presence or absence of data for seven requi-
red nutrients was recorded for all food products available for 
sale in branches of three major retail chains and three smaller 
stores in Hyderabad, India between October and November, 
2010. 

Results: Data were collected for 4166 packaged products 
that fell into 14 different food groups. 52% of products dis-
played nutrient information on energy, protein carbohydrate, 
sugar and total fat, meeting the minimum requirements of the 
Food Safety and Standards Authority of India. Only 27% met 
the minimum criteria defined by Codex which also requires 
the reporting of saturated fat and sodium. There was significant 
variation in compliance for major brands, country of manufac-
ture and food group (p<0.001 for all). 

Conclusions: The compliance of Indian packaged foods 
with food labelling requirements is sub-optimal. With the In-
dian population likely to consume much more packaged food 
over coming years full and effective food labelling will be es-
sential. The failure of Indian legislation to require labelling of 
sodium and saturated fat may warrant review. 

Key words: Food labelling, processed foods, public health 
nutrition.

PO1205
ADULTS’ CONSUMPTION OF MILK AND DAIRY 
PRODUCTS IN TURKEY
A. Uçar1, M V. Yilmaz1, E. Energin1, L S. Akan1, 
E.D.Çıracıoğlu1, N. Yabancı1, H. Yardımcı1, F P. Çakıroğlu 
1, A Ö. Özcelik1, M S. Sürücüoglu1

1Department of Nutrition and Dietetics, Faculty 
of Health Sciences, University of Ankara, Ankara, 
Turkey

Background and objectives: It is known that in Turkey, 
milk is mostly consumed as yogurt, white cheese and ayran; 
and drinking milk consumption is lower compared to other 
dairy products. In this study, it is aimed to identify the milk 
and some dairy product consumption of adults who live in 
Ankara, Turkey. 

Methods: The study sample consists of 2433 subjects 
(M:647, F:1786) who agrees to participate among the ones who 
apply to Family Health Centers in different regions of Ankara. 
Data collection was made using a questionnaire and data eva-
luated using SPSS program. 

Results: 26.7% of the participants are high school graduates, 
73.0% of them are married and 69.3% of them are employed. 
Milk was consumed regularly by 61.7% (F:60.2%, M:66.0%), 
yogurt was consumed regularly by 93.7% (F:93.6%, M: 93.8%), 
cheese was consumed regularly by 95.3% (F:95.5%, M:94.7%), 
and kefir was consumed regularly by 10.2% (F:10.6%, M:8.8%) 
of the participants. The most stated reason of not consuming 
milk (34.4%), yogurt (40.3%) and cheese (69.4%) was the sub-
jects’ dislike of taste or smell of the product. The reason of 
consuming kefir has given as kefir’s positive health benefits by 
62.0% of the subjects who regularly consume it. The most pre-
ferred kind of milk was whole milk (50.1%), yogurt (51.5%) 
and white cheese (100%) was whole fat. The mean consump-
tion amount of participants who regularly consume milk, 
yogurt, kefir and cheese were 228.8+114.5 mL, 206.7+80.7g, 
194.80+91.7 mL and 34.4+11.9 g; respectively. The mean con-
sumption amount of milk differed significantly according to 
gender (p=0.009). 

Conclusions: It is recommended for adults to consume 3 
servings of milk and dairy products daily by Dietary Guideli-
nes for Turkey. Regarding the health benefits of milk and dairy 
products, it’s essential to raise the awareness of community 
about consuming these products. 

Key words: Milk, Yogurt, Cheese, Kefir, Turkey.
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PO1206
FAMILY-BASED INTERVENTION FOR CHILDHOOD 
OBESITY: AN EXPERIENCE AMONG TEHRANIAN 
CHILDREN
F. Esfarjani1, M. Khalafi1, F. Mohammadi1, A. Mansour1, 
R. Roustaee1, N. Zamani-Nour1, R. Kelishadi2

1Department of Food and Nutrition Policy and 
Planning Research, National Nutrition and Food 
Technology Research Institute, Faculty of Nutrition 
Sciences and Food Technology, Shahid Beheshti 
University, Tehran, Iran 
2Department of Pediatrics, Child Growth and Deve-
lopment Research Center, and Faculty of Medicine, 
Isfahan University of Medical Sciences, Isfahan, Iran

Background and objectives: Treatment of childhood obe-
sity is difficult and successful management may differ in va-
rious areas with different cultural backgrounds. The present 
study was conducted to assess the effect of lifestyle modifica-
tion family-based intervention in young Iranian children. 

Methods: This field trial study was conducted in 2011 
among 156 obese children (BMI≥95th) in Tehran, Iran. They 
were randomly assigned to intervention and control groups. At 
the baseline, anthropometric measurements and biochemical 
analysis were assessed. The second and third phases consisted 
of training sessions for parents of intervention group.At the 
fourth phase there was no training program. In all four phases, 
questionnaires on demographic characteristics, lifestyle and 
food frequency were completed by interviewing with mothers 
and biochemical analysis was repeated at the end of the study. 

Results: The mean body mass index was 23.08 (2.9) kg/m2. 
Evaluation of anthropometric indices showed that weight and 
height increased significantly in both groups, though weight 
increased more slowly and waist and hip circumferences was 
decreased during 2nd and 3nd phase in the intervention group. 
Also, serum triglycerides and cholesterol decreased signifi-
cantly in intervention group (p<0.05). Analysis of food group 
consumption showed that in the intervention group, not only 
consumption of milk, dairy and nuts group increased signifi-
cantly but also the corresponding figure decreased for bread 
and cereals, sugar and confectionery ingredients; moreover, 
the family`s oil and fat consumption decreased significantly 
(p<0.05). Watching TV and playing computer decreased sig-
nificantly in intervention group; However walking time increa-
sed significantly in both groups (p<0.05). 

Conclusions: The family-based lifestyle program had limi-
ted effects on anthropometric and metabolic outcomes of the 
obese children. We suggest that if interventions were done in 
longer periods with teamwork, weight control and lifestyle mo-
dification would have been more efficient. 

Key words: Obesity, Children, Family-based intervention.

PO1207
CALORIE LABELING OF MENUS: A FEASIBILITY 
STUDY IN A UNIVERSITY CAFETERIA
J. Sych1, C. Mueller1, M. Fotohinia2, C. Brombach1

1Institute of Food and Beverage Innovation, Zurich 
University of Applied Sciences, Waedenswil, Swit-
zerland 
2Lausanne Hotel School, Switzerland

Background and objectives: Nutrition is becoming increa-
singly important in the food service and catering industry due 
to the high frequency of eating out, a trend which might con-
tribute to chronic illness and obesity. Nutritional labeling has 
been proposed to encourage healthier menu choices, but there 
is still no consensus on how it should be implemented. Calorie 
labeling is now mandatory in the USA for chain restaurants 
with 20 or more locations, and has stimulated interest in Euro-
pe, particularly among international caterers. 

Methods: A recent Swiss study at a campus gastronomy 
restaurant showed that calorie-labeling led to selection of me-
nus with significantly lower energy contents. Indeed further 
research is needed. The present preliminary study aimed to test 
calorie-labeling in a university cafeteria. Lunch menus (3) were 
labelled for three days using a traffic light system, with green, 
yellow or red corresponding to increasing energy contents. Af-
ter menu selection, customers completed questionnaires and 
their reactions were also recorded. The experiment will be re-
peated and compared with a more complex labeling system re-
cently developed at ZHAW. 

Results: In the first testing, a total of 248 students, lectu-
rers and researchers from the university participated. Answers 
showed 70% of customers took notice of, and 56% found the 
traffic-light system to be helpful. However, only 17% of custo-
mers considered the nutritional data in their menu selection, 
suggesting a low influence on customers. Further study is re-
quired to determine the reasons. Simple adjustments to the 
labeling system, such as additional nutritional information, 
might lead to higher influence on customers towards the targe-
ted outcome, i.e. selection of lower calorie menus. Nonetheless, 
the traffic light system appears to be a good starting point. 

Conclusions: Further studies should include stricter con-
trol of experimental errors associated with food catering, e.g. 
data collection, menu preparation, portion size and others. 

Key words: food service, food catering, labelling, calories, 
menu.
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PO1208
INFLUENCE OF EARLY EXPOSURE TO VITAMIN D 
FOR LATER DEVELOPMENT OF TYPE 1 DIABETES 
- THE D-TECT STUDY
R. Jacobsen1, A. Vaag2, K. Raymond1, B. Abrahamsen3, 
T. Soerensen1, B. Heitmann1

1Institute of Preventive Medicine, Frederiksberg 
Hospital, Frederiksberg, Denmark 
2Department of Clinical Medicine, Orthopedics and 
Internal Medicine, Rigshospitalet, Copenhagen, 
Denmark 
3Institute of Clinical Research, University of 
Southern Denmark, Odense, Denmark

Background and objectives: To date, the relationship bet-
ween vitamin D status during fetal life and long-term health 
has not been widely examined. Fetal vitamin D levels are simi-
lar to maternal levels, as vitamin D travels freely over placenta. 
The present study examined the influence of maternal intake 
of extra vitamin D from fortified margarine during pregnancy, 
for the development of type 1 diabetes (T1D) during child- and 
adulthood in the offspring. 

Methods: In 1961-1985 fortifying margarine with vitamin 
D was mandatory in Denmark. Fortification supplied 15% of 
vitamin D intake on average. This well-defined time period 
provide a natural experiment for comparing the effects of early 
exposure to vitamin D on the development of diseases later in 
life amongst exposed and non-exposed adjacent birth cohorts. 
To find out the incidence of T1D, the data from the Danish Na-
tional Patient Registry were used. To compare time to debut of 
T1D in the adjacent birth cohort, Cox regression analyses were 
conducted. To compare incident rates of T1D in these cohorts, 
Poisson regression models were run. 

Results: Hazards ratios (HR) as well as incident rate ratios 
(IRR) for T1D among those exposed to extra vitamin D were 
lower than among non-exposed: HR=0.763 [95 % CI 0.685-
0.849], p<0.001; IRR=0.874 [95 % CI 0.787-0.969], p=0.01. 
Time trends in meteorological conditions and influenza extent 
in the country were considered. 

Conclusions: The present results suggest that ingestion of 
extra vitamin D from fortified margarine during pregnancy 
lover the risk of T1D in the offspring. Such results add to our 
understanding of potential benefits of vitamin D, qualify the 
ongoing discussion on food fortification, and contribute to fu-
ture recommendations related to vitamin D. 

Key words: Vitamin D, long term effect, T1D.

PO1209
FOOD-RELATED LIFESTYLES AND THEIR ASSO-
CIATION TO PHYSICAL ACTIVITY IN POLAND
M. Jezewska-Zychowicz1

1Department of Organization and Consumption 
Economics, Warsaw University of Life Sciences, 
Poland

Background and objectives: Economic changes altered 
people’s lifestyle. The modern living conditions facilitate un-
healthy behaviours concerning food and physical activity. The 
food-related and physical activity can contribute together to 
the weight gain. Objective is to investigate the associations 
between physical activity and Food-Related Lifestyles (FRL) in 
Poland. 

Methods: A survey was carried out in September 2012, with 
quota samples on gender, education, and locality of residence. 
A total of 1000 respondents participated. Obtained data inclu-
ded socio-demographic characteristics, measure of the food-
related lifestyle scale and self-reported frequency of physical 
activity. Individuals were classified as physically active if the 
frequency of physical activity was one-twice a week or more 
frequently. The Cronbach’s alpha test was carried out to assess 
the internal reliability of the FRL scale dimensions. FRL scores 
are presented as means and standard deviation. Comparisons 
of means within both groups have been performed with one-
way ANOVA tests. 

Results: Non-active respondents scored lower on all di-
mensions of quality, particularly on freshness (4.89 vs 5.21), 
price/quality relation (4.80 vs 5.03) and health (4.09 vs 4.26). 
They attached lower levels of importance of shopping list (4.47 
vs 4.60), women’s task (4.46 vs. 4.64); security (4.53 vs. 4.71), 
social relationships (4.37 vs. 4.69), and social event (3.73 vs. 
3.99). Physically active respondents scored lower only on one 
dimension of consumption situations, ie. snacks vs. meals (3.59 
vs. 3.74). Thus, physically non-active respondents are generally 
less involved with food than physically active, especially regar-
ding the FRL quality and purchasing motives dimensions. They 
preferred snacks vs. meals. 

Conclusions: Exploring FRL as determinants of food intake 
and its association with consumers’ physical activity might be 
of great interest for public health, particularly for implementa-
tion of more efficient interventions focused on nutrition and 
physical activity. 

Key words: Food-Related Lifestyle; physical activity; eating 
behaviour; eating attitudes.
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PO1211
META-ANALYSIS OF DIETARY PATTERNS AND 
ESOPHAGEAL CANCER RISK
X D. Liu1, S H. Lin1, X R. Wang1

1School of Public Health and Primary Care, the Chi-
nese University of Hong Kong, Hong Kong, China

Background and objectives: Dietary patterns, which repre-
sent a complex integration between food and nutrients, have 
been reported to be related to the risk of esophageal cancer. 
However, there is no synthetically quantitative analysis from 
available. To clarify the associations between dietary patterns 
and esophageal squamous cell carcinoma (ESCC) and esopha-
geal adenocarcinoma (EAC), respectively, by pooling the re-
sults of available studies. 

Methods: Pertinent articles published up to January 2013 
were searched through Pubmed, EMBase, CNKI and VIP 
and related citations (web of science). The most common die-
tary patterns were selected. Studies defining dietary patterns 
through principle component/factor analysis were included. 
Random effects model was used to estimate adjusted odds 
ratios (ORs) by comparing the highest with lowest categories 
of a selected dietary pattern. Heterogeneity was tested using 
chi-square test and I2 statistic. Publication bias was assessed by 
funnel plot and Egger¡¯s and Begg¡¯s tests. 

Results: 6 case-control studies were included into this stu-
dy and 3 common patterns were selected: western/meat/fat 
pattern, vegetable-fruits/healthy/antioxidant pattern, alcohol 
drinking pattern. Smoking and other covariates or confoun-
ding factors were considered in all of papers. In comparison 
between the highest and the lowest scores of specific dietary 
patterns, western/meat/fat pattern significantly increased the 
risk for EAC (OR=2.56, 95%CI: 1.13-5.80), but not for ESCC 
(OR=0.64; 95%CI: 0.81-3.32). Alcohol drinking pattern was 
associated with an increased risk for ESCC (OR=2.50, 95%CI: 
1.46-4.30). Vegetable-fruits/healthy/antioxidant pattern was 
related to a decreased risk for ESCC (OR=0.44, 95%CI: 0.35-
0.57) and EAC (OR=0.89, 95%CI: 0.44-1.77), though no statis-
tical significance in the latter. 

Conclusions: The results from the limited number of stu-
dies suggested that dietary patterns may be a determining fac-
tor for EAC, though variation existed in ESCC and EAC. More 
research focusing on the dietary patterns in esophageal cancer 
patients is needed to provide more convincing evidence. 

Key words: esophageal cancer, dietary patterns, meta-
analysis.
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ORDERING FOOD ONLINE: THE HABITS OF 
KUWAIT’S RESIDENTS
S D. Garduno-Diaz1

1General Education, American University of The 
Middle East, Egaila, Kuwait, Kuwait	

Background and objectives: Fast-food consumption has 
been linked to a plethora of chronic conditions and to poor 
dietary indicators. Residents in countries undergoing econo-
mic development are exposed to obesogenic environments that 
include ample access to high-fat/high-sugar foods. Kuwait, one 
of the richest countries in the world, is rapidly becoming one of 
the fattest; home-delivered food ordered from on-line systems 
is widely popular in this country. Frequently consumed home-
delivered foods and their nutrient contribution to the diet of 
Kuwaiti residents is presented for the first time in this study. 

Methods: Data from a popular on-line food delivery sys-
tem was accessed and the ten most frequently ordered foods in 
Kuwait were identified. Nutrient composition for these foods 
was calculated using data from the USDA and is presented 
per portion. Portion sizes were obtained by direct weighing 
of the portions delivered by the on-line delivery system. The 
most frequently ordered foods from the same on-line system 
in neighboring countries were also identified and compared. 

Results: Out of the 100 most popular food items ordered 
for home-delivery in Kuwait only three were not high-fat/high-
sugar foods. On average, the top ten most frequently ordered 
foods contributed 783 calories, 14.4g of saturated fat, 1271 mg 
of sodium and 10.2g of sugar per portion to the diet. The most 
popular food items ordered included burgers, cookies and 
fries. Compared to neighboring countries, Kuwait has a hig-
her number of high-fat/high-sugar foods among its most fre-
quently home-delivered orders. 

Conclusions: Rapid lifestyle changes leave little room for 
adjustment in levels of physical activity, energy intake and diet 
quality. Availability and accessibility to an almost unlimited 
amount of food, energy, trans fats and sugars are likely to be 
significant contributors to obesity and diet-related diseases by 
creating obesogenic environments in Kuwait. 

Key words: Kuwait, obesity, fast food, obesogenic environ-
ment, food composition.
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SCHOOL-BASED INTERVENTION PRACTICES TO 
REDUCE BODY MASS INDEX: META-ANALYSIS OF 
57 RANDOMIZED TRIALS
P H. Guerra1, M R C. Nobre2, J A A. Taddei3, J A C. Silveira4

1Programa de pós-graduação em ciências do Insti-
tuto Coração da Faculdade de Medicina da Univer-
sidade de São Paulo (InCorHCFMUSP) - Cardiologia, 
São Paulo, Brazil 
2Diretor da Unidade de Epidemiologia Clínica do 
Instituto do Coração da Faculdade de Medicina da 
Universidade de São Paulo (InCorHCFMUSP), Brazil 
3Professor Associado da Disciplina de Nutrologia do 
Departamento de Pediatria, Universidade Federal 
de São Paulo (UNIFESP), Brazil 
4Programa de pós -graduação em Pediatria e Ciên-
cias Aplicadas à Pediatria, Universidade Federal de 
São Paulo (UNIFESP), Brazil

Objective:To evaluate the effectiveness of interventions that 
promoted physical activity and/or nutrition education in the 
school environment for the reduction of overweight and obesi-
ty in children and adolescents by body mass index.

Study Design: Systematic Review and Meta-analysis
Methods: We searched 14 databases and analyzed papers 

published up to September 2012. The standardized mean diffe-
rence was calculated using Hedges’ g, and random-effects mo-
del was used to obtain the summarized effect. We stratified the 
primary analysis by studies with specific samples of overweight 
/obese children.

Results: Of 5,906 papers initially retrieved, in the primary 
synthesis 57 community randomized trials provided data 
on 41,634 children and adolescents, resulting in an effect of 
-0.03 (95% CI: -0.09 to 0.03, p=0.3,I2=87%).The results of the 
overweight/obese children subgroup showed the following 
effect:-0.21 (95% CI: -0.54 to 0.13, p=0.2, I2=74%, n=644, 7 
trials). After excluding those seven studies of primary analysis, 
the summarized effect was not changed in the statistical pers-
pective: -0.02 (95% CI: -0.08 to 0.04; p=0.6; I2=88%).

Conclusions: Although the findings of this meta-analysis 
were inconclusive, we reinforce the beneficial role of physical 
activity and nutrition education interventions in the school en-
vironment. The high percentages of heterogeneity obtained de-
rive from the different characteristics of the randomized trials 
and jeopardize the external validity of the results. This suggests 
caution in generalizing these findings to other populations.

Key Words: (PubMed MeSH): schools, nutritional sciences, 
physical education and training, overweight, review

PO1214
BOLIVIA AND MALNUTRITION ZERO: EXAMINING 
ORGANIZATIONAL CAPACITY FOR MULTISECTO-
RAL NUTRITION AGENDAS
K. Cunningham1, 2, R. Uauy1, 2, L. Rico Aranibar3

1London School of Hygiene and Tropical Medicine, 
London, UK 
2Institute of Food Nutrition and Food Technology 
(INTA), Santiago, Chile 
3Technical Committee of the National Council of 
Food and Nutrition, La Paz, Bolivia

Background and objectives: Undernutrition, remains a 
significant burden in developing countries, as an important 
contributor to child death and disability. Multi-sectoral nutri-
tion programming and implementation is claimed to effecti-
vely address this pressing issue for millions. This requires not 
only designing evidence-based interventions but also ensuring 
successful delivery, often through complex partnership struc-
tures. Little attention has been paid to the organisational capa-
city requirements for these endeavors. 

Methods: We applied an organisational capacity framework 
to analyse the partners involved in Bolivia’s Malnutriiton Zero 
initiative; in addition we sought to assess particular organisa-
tional capacity constraints related to strategic leadership, struc-
ture, human resources, financial management, infrastructure, 
programme management, process management, and inter-or-
ganisational linkages, all of which may hinder effective imple-
mentation. Data collection included key informant interviews, 
document review, and structured observations. 

Results: In Bolivia, findings reveal the particular impor-
tance of: 1) strategic leadership including empowerment of all 
partners, 2) clear governing structures and division of roles and 
responsibilities, 3) substantial investments in operationalizing 
communications strategies, 4) joint meetings involving repre-
sentatives from different levels of the governing structure, and 
5) flexibility in approach. 

Conclusions: These organisational capacity weaknesses of 
the Bolivian program are context-specific, but provide exam-
ples of the type of capacity constraints which, if ignored, may 
prevent substantial investment of time, energy, and funds in 
programming from having their intended pay off in reducing 
undernutrition. There is new ground for discussion regarding 
how to best to strengthen organisational capacities of institu-
tions involved in complex programming to address undernu-
trition or other development challenges. 

Key Words: Undernutrition, organisational capacity, multi-
sectoral, implementation.
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PO1215
SUCCESS FACTORS IN INTERVENTIONS AND AC-
TIVITIES IN THE NEIGHBORHOOD VINKHUIZEN IN 
GRONINGEN (THE NETHERLANDS) TO PREVENT 
OVERWEIGHT.
J. van der Kruk1, 2, H. Jager-Wittenaar1, I. Stoker-
Koekoek2

1Professorship in Health Care and Nursing, Gro-
ningen, Hanze University of Applied Sciences, The 
Netherlands 
2Division of Care & Youth, Groningen, Common 
Health Service, The Netherlands

Background and objectives: The aim of this study is 
identifying success factors in group interventions to prevent 
overweight in the neighborhood Vinkhuizen in Groningen 
(the Netherlands). The study is part of the project (2010- 2014) 
“what is an effective approach to prevent overweight among 
low SES-groups in the neighborhood, by a community based, 
integrated approach in collaboration with stakeholders?”. 

Methods: We screened already collected information on 
group interventions (2011-2012)in Vinkhuizen regarding 
effectiveness. To assess whether an intervention has sufficient 
potential to be successful, the quickscan developed by Coope-
rative Effective Youth Care Nederland (SJEN) was used. 

Results: In total 102 group interventions to prevent 
overweight were organized in Vinkhuizen. 16 interventions 
were carried out by professionals. Two of them were reviewed 
as “well described”, two as ‘well founded” and two as “program 
with potential”. No detailed information was available about 
the effectiveness of these interventions. 86 interventions were 
carried out by volunteers. These interventions were summarily 
described and had no methodical approach. Health perspecti-
ves and effectiveness were indirect targets, pleasure was more 
important. We suggest to define the group interventions by vo-
lunteers as “activities”. Due the lack of information none of the 
“activities” could be labeled as “programs with potential” and 
data of effectiveness were missing. We developed a modified 
version of the quickscan specific for “activities”, consisting the 
SJEN items and added with successful Dutch BBOFT elements. 
BBOFT is a Dutch acronym for encouraging Breastfeeding, 
Exercise and Outdoor Playing, Breakfast and limiting Soft 
Drinks and TV/PC watching. 

Conclusions: Most of the group interventions in the neigh-
borhood were carried out by volunteers. Additional informa-
tion is needed about content, methodology, results and expe-
riences to screen success factors and monitor effectiveness. 

Key words: overweight, neighborhood, interventions, acti-
vities.
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ASSESSING IMPLEMENTATION OF INTEGRATED 
MANAGEMENT OF ACUTE MALNUTRITION PRO-
TOCOL FOR MANAGEMENT OF ACUTE MALNU-
TRITION IN PILOTING SITES OF WAKISO DISTRICT
T. Rwegyema1, E. Nabankema1

1Institute of health policy and management, 
International Health Sciences University, Kampala, 
Uganda

Background and objectives: In Uganda, the malnutrition 
levels are unacceptably high and recently the Ministry of Health 
developed guidelines on management of acute malnutrition. 
Integrated Management of Acute Malnutrition (IMAM) pro-
tocol should be part of the routine activities within health 
facilities. IMAM to be successfully implemented, a favorable 
environment of adequate technical human resource like the 
nutritionists, doctors, and nurses is paramount. The protocol 
has been piloted with support from UNICEF in Kampala and 
Wakiso districts. The study assessed capacity of piloting facili-
ties, level of integration and exploring other basic requirements 
for implementation in Wakiso to integrated IMAM into routi-
ne services. 

Methods: It was a descriptive cross sectional study design. 
The study population was all health workers in pilot sites in 
Wakiso district and total 7 pilot health facilities were purposely 
selected. 

Results: Only 25% of the health workers within the facili-
ties have been trained to implement IMAM as a new approach 
in the district. Despite low training coverage, majority of the 
health workers (68.6%) know that weight is a nutrition as-
sessment criterion and is also conduct regularly in most health 
facilities. However, more than 10% of health workers do not 
know how to interpret the nutrition assessment results using 
indices like BMI, and Z-scores. As such, the capacity of health 
workers is still lacking within most facilities to implement 
IMAM. Only 27.5% of the health workers are directly involved 
in management of acute malnutrition out of which majority are 
only nurses involved. 

Conclusions: The integration of IMAM protocol within the 
health facilities has not been realized. The low involvement of 
health workers and lack of key supplies and equipment at key 
points indicates they are implementing but not as a routine ac-
tivity.

Key words: Malnutrition, Health workers, Health facilities.
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PO1217
CORRELATING DIET AND LIFESTYLE TO OBESITY 
IN BULGARIAN SAMPLE
D. Ivanova1, 2, D. Vankova1, D. Gerova2, V. Madjova2, Y. 
Kiselova1

1Department of Biochemistry, Molecular Medicine 
and Nutrigenomics, Medical University Varna, Bul-
garia	 
2Department of General Medicine and Clinical La-
boratory, Medical University Varna, Bulgaria

Background and objectives: Obesity as a multifactoral 
origin disease results from the interplay of social, behavioral, 
psychological, genetic, cellular, molecular and metabolic fac-
tors. Nowadays obesity is related to increased prevalence of 
metabolic diseases, cardiovascular diseases, colon cancer and 
even mortality. The present study aims to investigate the con-
tribution of nutritional habits, physical activity and certain 
socio-demographic factors to the manifestation of obesity in 
Bulgarian sample. 

Methods: The study involved 182 adults of Bulgarian ori-
gin. Anthropometric characterisation included height, weight, 
waist and hip circumferences, body mass index (BMI) and 
waist/hip ratio. Obesity-associated clinical indices were deter-
mined: levels of plasma glucose, triglycerides, total cholesterol, 
high-density lipoprotein cholesterol (HDL-C), and blood pres-
sure (systolic/diastolic). Respondents filled in questionnaires 
including their diet habits, physical activity, educational and 
social status.

Results: Statistically significant difference in all clinical pa-
rameters between the two groups - normal weight and obese 
subjects was established. Regular consumption of fresh fruits 
and vegetables was related to lower BMI, while juices rich in 
sugar had a negative impact. Interestingly, the consumption of 
salty foods was not prevalent in overweight people but rather 
in those with normal weight. The level of physical activity had 
significantly positive impact on BMI. A positive correlation 
between BMI and age, hypertension, and marital status, and a 
negative correlation between BMI and employment was found.

Conclusions: Some features specific to the Balkan area 
were established for the Bulgarian sample. Data obtained in 
this study may serve in creating adequate recommendations 
for a healthy lifestyle to optimize national strategies for obesity 
prevention.

Key words: obesity, Bulgarian population, diet, lifestyle.

PO1218
25-HYDROXYVITAMIN D AND COGNITIVE PER-
FORMANCE IN MID-LIFE
J. Maddock1, M C. Geoffroy1, C. Power1, E. Hyppönen1

1Centre for Paediatric Epidemiology and Biostatis-
tics, Institute of Child Health, University College 
London, London, UK	

Background and objectives: Hypovitaminosis D has been 
linked with poor cognitive function, particularly in elderly po-
pulations, but the effect of reverse causality remains unknown. 
We aimed to assess the relationship between 25(OH)D and 
subsequent performance in cognitive tests in mid-adulthood 
and the influence of earlier life factors including childhood 
cognitive ability, on this association. 

Methods: Information came from members of the 1958 
British birth cohort (n=6, 496). Serum 25(OH)D, indicating 
vitamin D status, was measured at 45y. Verbal memory (im-
mediate and delayed word recall), verbal fluency (animal na-
ming) and speed of processing were tested at 50y. Information 
on childhood cognitive ability, educational attainment, vitamin 
D-related behaviours and other covariates was collected pros-
pectively from participants throughout their life. 

Results: Childhood cognitive ability and educational attain-
ment by 42y were strongly correlated with cognitive perfor-
mance at 50y, and with several vitamin D-related behaviours in 
mid-adulthood, but not with 25(OH)D concentrations at 45y. 
Participants with both low (<25nmol/l) and high >75nmol/l) 
25(OH)D concentrations at 45y performed significantly wor-
se on immediate word recall. Associations attenuated after 
adjustment for childhood cognitive ability, education, and so-
cioeconomic position, however, for immediate word recall test, 
there was a non-linear association with 25(OH)D even after 
further adjustment for obesity, menopausal status, smoking, 
alcohol, physical activity and depressive symptoms at 45 years 
(pcurvature=0.01). 

Conclusions: 25(OH)D concentrations were found to be 
non-linearly associated with immediate word recall in mid-life. 
Clarification of the level of 25(OH)D that is most beneficial for 
predicting better cognitive performance in mid-life is required. 

Key words: Vitamin D; Cognitive function; 1958 British 
Birth Cohort.
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PO1219
VITAMIN D AND COMMON MENTAL DISORDERS 
IN MID-LIFE: CROSS-SECTIONAL AND PROSPEC-
TIVE FINDINGS
J. Maddock1, D.Berry1, M C. Geoffroy1, C. Power1, E. 
Hyppönen1

1Centre for Paediatric Epidemiology and Biostatis-
tics, Institute of Child Health, University College 
London, London, UK	

Background and objectives: While there is a biologically 
plausible link between vitamin D and common mental disor-
ders (CMDs), epidemiological evidence to date remains un-
clear. We aimed to determine if behaviours affecting vitamin 
D concentrations differ between individuals with or without 
CMDs and evaluate, cross-sectionally and prospectively, the 
extent to which the association between 25(OH)D and CMDs 
are explained by these behaviours. 

Methods: Data are from the 1958 British birth cohort (n=7, 
401). Behaviours were ascertained by questionnaire at age 45 
years. CMDs (depression, anxiety, panic, phobia) were assessed 
using the Clinical Interview Schedule-Revised at 45 years and 
depression using Mental Health Inventory-5 at 50 years. 

Results: Participants with CMDs at 45 years differed from 
others on some but not all vitamin D related behaviours. There 
were inverse, cross-sectional associations at 45 years of 25(OH)
D with depression and panic, which persisted after adjustment 
for vitamin D related behaviours (OR=0.57, 95%CI: 0.40, 0.81 
and OR=0.33, 95%CI: 0.40, 0.81, respectively). Association 
between 25(OH)D and subsequent (50 years) risk of depres-
sion was non-linear (p=0.01), with lower risk for participants 
with 25(OH)D between 50 and 85 nmol/l compared with those 
with lower or higher concentrations. 

Conclusions: This study provides support for an associa-
tion of low 25(OH)D concentrations with current and subse-
quent risk of depression in mid-adulthood. 

Key words: Vitamin D; Common mental Disorders; 1958 
British Birth Cohort.

PO1220
SERUM FOLATE AND VITAMIN B12 IN ELDERLY 
CHILEANS. RESULTS FROM THE NATIONAL 
HEALTH SURVEY 2009-10
C. Castillo-Lancellotti1, P. Margozzini2, G. Valdivia2, O. 
Padilla2, R. Uauy3, 4, J. Tur1, J. Rozowsky5

1Research Group on Community Nutrition and 
Oxidative Stress, Department of Fundamental Bio-
logy and Health Sciences, University of the Balearic 
Islands, Balearic Islands, Spain 
2Department of Public Health, Faculty of Medicine, 
Pontifical Catholic University of Chile, Santiago, 
Chile 
3Public Health and Nutrition Unit, Laboratory of 
Molecular Epidemiology, Institute of Nutrition and 
Food Technology, University of Chile, Santiago, 
Chile 
4Department of Pediatrics, Faculty of Medicine, 
Pontifical Catholic University of Chile, Santiago, 
Chile 
5Department of Nutrition, Diabetes and Metabo-
lism, Faculty of Medicine, Pontifical Catholic Univer-
sity of Chile, Santiago, Chile

Background and objectives: Supraphysiological levels 
(SFL) of serum folate (SF) derived from the flour fortification 
with folic acid (FA) could determine major health risks espe-
cially in older adults with low levels of vitamin B12 (B12. The 
objective of this study is to describe and analyze SF and B12 
levels in elderly Chileans and to identify risk groups. 

Methods: Participants were 1043 seniors from the National 
Health Chilean Health Survey 2009-2010 (NChHS 2009-10), a 
multistage stratified random sample, representative of the na-
tional population. SF (µg/L) and B12 (pg/ml) were determined 
in fasting samples (Competitive Chemiluminescence Immu-
noassay). Average, deciles and percentiles (5th and 95th) were 
calculated. We define four SF categories: <4, 4 (deficit); 4, 41-
20 (normal) and SFL: 20, 01-25, 6; 25, 601-29 and> 29 µg/L 
(80th percentile of the distribution) and three vitamin B12 ca-
tegories: < 200 (deficit); 200, 01-299, 5 (marginal deficit) and 
>299, 5 (normal). Prevalences by sex and age were calculated. 
Multiple and logistic regression models were used and adjusted 
considering educational level and urban/rural area. 

Results: FS and B12 average and 95th percentil: 21, 2(± 
0.56)/38, 6 µg/L and 348, 4(±7, 6)/637(pg/ml). 0, 3% and 8, 1% 
present folate and B12 deficiency. Men versus women have sig-
nificantly lower SF level >29µg/L (OR adjusted 0, 47 95%CI: 0, 
26-0, 84). B12 shows no significant variation by age and sex. No 
statistically significant association was observed between levels 
of folate and B12. 
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Conclusions: For the first time, NChHS 2009-10 enabled 
the evaluation of effects of folic acid fortification in older 
adults. SF deficit is low, but a significant percentage of elderly 
sample have SFL. Only 4, 1% of the total sample has SFL asso-
ciated with B12 deficiency. 

Key words: folic acid, vitamin B12, seniors, fortification

PO1221
BREASTFEEDING PRACTICE, PARENTAL EDUCA-
TIONAL LEVEL AND STUNTING IN CHILDHOOD
I. Purnakarya1

1Faculty of Public Health, Andalas University, Indo-
nesia

Background and objectives: Malnutrition among child-
hood is a major public health problem in developing countries, 
including Indonesia. The objective was to study association 
between exclusive breastfeeding, duration of breastfeeding, 
mother’s education, father’s education and stunting in child-
hood. 

Methods: A cross-sectional survey was conducted on 81 
mother-child pairs of 3 – 8 years old children in West Sumatra 
between October and November 2012. A bivariate analysis was 
performed using a chi square test. This study examined exclusi-
vely breastfeeding, duration of breastfeeding, mother educatio-
nal level, and father educational level in relation to childhood 
stunting. 

Results: The analysis revealed that 37.0% of children 3 – 8 
years old were suffering from stunting. The result of this stu-
dy showed that analysis significantly association between non 
exclusive breastfeeding (OR=3.00, 95% CI=1.18-7.64) but not 
duration of breastfeeding and childhood stunting. There was 
also significantly relationship between mother with low level 
of education (OR=3.07, 95% CI= 1.18-8.01), father with low 
level of education (OR=3.09, 95% CI=1.16-8.22) and stunting 
in childhood. 

Conclusions: Development and implementation on exclu-
sively breastfeeding program aimed at addressing childhood 
malnutrition should also consider improving parental educa-
tional level. 

Key words: childhood stunting, breastfeeding, parental 
education.

PO1222
DECLINING INEQUALITY IN OBESITY AMONG 
URBANISED ADULT MEXICAN WOMEN, BUT IT IS 
NOT GOOD NEWS
C. Perez Ferrer1, A. McMunn1, EJ. Brunner1

1Department of Epidemiology and Public Health, 
University College London, London, UK

Background and objectives: The objective of this study 
was to assess the trend in socioeconomic inequalities in obesity 
from 1988-2012 for adult Mexican women. We hypothesised 
that education would be inversely associated with obesity in 
richer urban areas of Mexico but not in rural areas, and that the 
gradient in urban areas would become steeper as the nutrition 
transition progressed.

Methods: Data came from four nationally representative 
surveys carried out in 1988, 1999, 2006 and 2012. Response 
rate ranged from 80% to 97% and sample size of non-pregnant 
women age 20 to 49 from 10, 318 to 14, 531. Weight and height 
were measured by a nurse and education level (higher educa-
tion, high school, secondary, primary or less) was self-reported. 
Analyses were adjusted for survey design. The relative index of 
inequality (RII) was computed and its trend from 1988-2012 
tested. 

Results: Nationally, age-standardised obesity prevalence in-
creased from 9.3% to 33.7% over the 25 year period. An inverse 
association between education and obesity was observed in ur-
ban areas. In rural areas, obesity prevalence increased marke-
dly but there was no association with education level. Obesity 
increased 5.92 fold (95% CI 4.03, 8.70) among urban women 
with higher education in the period 1988-2012 compared to 
3.23 fold (95%CI 2.88, 3.63) for urban women with primary or 
no education. The RII in urban areas declined over the period 
(2.87 (95% CI: 1.94, 4.25) in 1988, 1.55 (95% CI: 1.33, 1.80) in 
2012, trend p<0.05). 

Conclusions: As expected, an inverse association between 
education and obesity was observed in urban areas of Mexico. 
However, the stepwise decline in obesity inequalities was be-
cause obesity prevalence increased faster among higher edu-
cated groups. In rural areas there was no association between 
education level and obesity across the four surveys. 

Key words: obesity, socioeconomic status, middle income 
countries, health trends, Mexico.
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PO1223
BODY SHAPE CONCERNS IN FEMALE COLLEGE 
STUDENTS: VALIDATION STUDY
W. Silva1, J.Maroco2, F. Pimenta2, J. Campos3

1Department Food and Nutrition, area of Nutritio-
nal Sciences, Faculty of Pharmaceutical Sciences 
of Araraquara - State University Júlio de Mesquita 
Filho, Brazil 
2Psychology Research Unit and Health - UIPES 
Superior Institute of applied psychology, SPA/IU, 
Lisboa, Portugal 
3Department of Social Dentistry, Faculty of Dentis-
try Araraquara - State University Júlio de Mesquita 
Filho, Brazil

Background and objectives: The body shape concerns may 
have an important role in the daily life of an individual. Usua-
lly, clinical and epidemiological studies use scales to assess the 
information. Therefore, knowing the validity and reliability of 
these instruments is important so that the decision making re-
garding their use is well informed. The Body Shape Question-
naire (BSQ) evaluates the level of body shape concerns. Thus, 
the present study was developed to assess the BSQ’s psychome-
tric properties, in a sample of female college students. 

Methods: Overall 753 students participated in the study. 
The Portuguese full version of the instrument (entailing 34 
items) was used. It was considered the original factorial model, 
with a single factor. A characterization of the sample was done 
through sociodemographic and anthropometric data collec-
tion. Construct validity was estimated through factorial and 
convergent validity. A Confirmatory Factor Analysis (CFA) 
was done. The Composite Reliability (CR) and the Average Va-
riance Extracted (AVE) were estimated. The internal consisten-
cy was given by the Cronbach’s Alpha. 

Results: The student’s mean age was 20.9 (SD=4.0) years 
old. Most students (70.1%) presented an adequate weight, 
were studying in the Humanities field (70.6%), do not word 
(69.6%) and have a monthly income of USD 1307.09 – 2339.57 
(52.3%). The factorial model presented an inadequate quality 
of fit (x2/gl=7.280; CFI=.826; GFI=.699 and RMSEA=.091). 
To achieve an adequate fit between the model and the sample 
used, items 26 and 32 were removed (x2/gl=6.321; CFI=.868; 
GFI=.751 e RMSEA=.084). Adequate values of convergent vali-
dity (AVEsingle-factor=.51; CRsingle-factor=.97) and internal 
consistency (single-factor=.97) were shown. 

Conclusions: To assess the body shape concerns in female 
college students, the BSQ should be used without two items, in 
order to collect data with quality. 

Key words: body shape; validity; college students. Grant 
number FAPESP: 2012/13475-4.

PO1224
EFFECT OF FEEDING PRACTICES ON ANTHRO-
POMETRIC STATUS OF CHILDREN 0-5YEARS IN 
ORPHANAGES OF ABUJA, NIGERIA.
C. Steve-Edemba1, N. Nnam
1Department of Primary Health Care, FCT Primary 
health care Board, Federal Capital Territory Abuja, 
Nigeria 
2Department of Home Science, Nutrition and Diete-
tics, University of Nigeria Nsukka, Nigeria

Background and objectives:The Prevalence of malnutri-
tion increases rapidly in under-five children because of their 
rapid growth and development. The objectives was to assess 
the feeding practices, Anaemia and anthropometry status of 
orphans and provide evidence based data for appropriate nu-
trition interventions for orphans in Nigeria. 

Methods: Cross sectional descriptive study was used among 
20 orphans, 96 males and 104 females between 0-5 years living 
in ten orphanages. Hemocue was used for anaemia assessment. 
The children were screened for malaria parasites and worm 
infection. Height, weight and MUAC were used for anthropo-
metric assessment. Feeding practices and socioeconomic were 
assessed using questionnaires. Dietary intake was determined 
using food frequency questionnaire and weighed food intake. 
The values obtained from nutrient intakes were compared with 
FAO/WHO recommended nutrients intake. Abuja Health Re-
search Ethics Committee approved the study. Informed verbal 
consent was obtained from the management of the orphanages. 

Results: The study recorded high prevalence of malnu-
trition among the children. 45.5% of the orphans were un-
derweight, 63.5% were stunted while 47.5% were wasted. 
Anaemia prevalence was 42.5%. The children met the mean 
daily energy, protein, calcium, iron, thiamin and riboflavin 
intake. Zinc, vitamin A, niacin and ascorbate were below the 
recommended allowance. There was low prevalence of malaria 
parasite(12.5%) and worm infestations(10.0%). Anaemia was 
significantly (P<0.05) associated with helminthes infestation as 
well as malaria parasite. The children were feed infrequently 
as against recommended standard. These deficiencies were 
associated with poor feeding practices, low caregiver to child 
ratio (1:5) and low socio-economic status. There was signifi-
cant (P<0.05) difference between income level and the preva-
lence of malnutrition and also significant (P<0.05) relationship 
between the children that were moderately stunted and zinc 
deficiency. 

Conclusions: The study shows that protein energy malnu-
trition is still of public health important in Nigeria. 

Key words: Anemia, Anthropometric, Feeding practices, 
Orphanages.
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PO1225
EARLY DETERMINANTS OF CHILDHOOD OBESI-
TY: WHAT FACTORS CONTRIBUTE TO ITS DEVELO-
PMENT SIMULTANEOUSLY IN URUGUAYAN CHIL-
DREN 6-23 MONTHS?
F. Peregalli1, I. Bove1

1Master of Nutrition, Catholic University of Uruguay, 
Montevideo, Uruguay

Background and objectives: The roots of the obesity pan-
demic require an early focus on the life cycle to prevent accele-
rated growth and childhood obesity so as to prevent its impact 
on health throughout life. This paper aims to study the factors 
that contribute to the childhood obesity simultaneously in 
Uruguayan children aged 6-23 months. 

Methods: Analytical-cross. 1619 children were studied in a 
nationwide survey. Multivariate analysis was performed using 
multiple logistic regression. Test: Chi2. Processing: Anthro-
Plusv1.0.2. Statistical analysis: SPSSv15. 

Results: Children were distributed evenly by gender (50.7% 
male) and age. The 11, 9% were obese (> BMIZ 2DS) and 1.9% 
severely obese (> 3 BMIZ DS). Risk factors (RF) were inclu-
ded in the equation: rapid weight gain (Z score P/E variation > 
0.67) OR: 8.12 (4.74 to 13.91); obese mother OR: 3.69 (2.06 to 
6.63), macrosomia OR: 3.40 (1.29 to 8.99), cesarean OR: 1.76 
(1.10 to 2.82), no consumption of fruit OR 1, 78 (1.03 to 3.05) 
and growth retardation in height (stunting) OR: 2.90 (1.28 to 
6.57). The low birth weight (LBW), stunting and low ponde-
ral index (PI <10 p) at birth, like not being breastfed were RF 
for rapid weight gain. Gestational Diabetes (GDM) and excess 
weight gain during pregnancy increased the risk of macroso-
mia. These latter, obesity and maternal age> 35 years increased 
the risk of cesarean delivery. Failure fruit consumption was as-
sociated with low income. LBW infants whose mothers had low 
height and pre-pregnancy underweight showed more chances 
of stunting and it increased almost three times the likelihood 
of obesity. 

Conclusions: The high prevalence of childhood obesity 
emphasizes the need to focus prevention efforts as early as pos-
sible in the lives of children. This work contributes on identi-
fying RF in which would correspond to act. 

Key words: childhood obesity, rapid weight gain, stunting, 
breastfeeding.

PO1226
EFFECT OF A NUTRITION EDUCATION INTERVEN-
TION ON CONSUMPTION OF FRUITS, VEGETA-
BLES AND FISH IN FAMILIES
G. Fretes1, J. Salinas1, F. Vio1

1Instituto de Nutrición y Tecnología de los Alimen-
tos (INTA), Universidad de Chile, Santiago, Chile

Background and objectives: In Chile there have been di-
fferent initiatives to address the problem of childhood obesity, 
especially from nutrition education in schools. For this purpo-
se, different types of educational materials have been used, but 
only a few cover preschool and school children including their 
families. The objective of this study was to assess the impact of 
a nutrition education intervention on fruits, vegetables and fish 
consumption in pre-school and school age children families. 

Methods: A three months education intervention was de-
veloped, with a pre-post evaluation in 22 intervened families 
and 29 controls from public schools in Santiago, Chile. A food-
frequency questionnaire on fruits, vegetables and fish, and a 
survey on food and nutrition knowledge, attitudes and prac-
tices were applied. The intervention consisted in six 90 minu-
tes cooking workshops, including the utilization of videos and 
photovoice for those who cooked in the families. 

Results: showed a significant more consumption of fruits, 
vegetables and fish in the intervened than in the control group 
(test de Kolmogorov-Smirnov, test de Wilcoxon, p<0, 05). 
Comparing pre-post consumption by group, significance diffe-
rences were for the intervened group in all cases (test de Wilco-
xon for paired samples, p<0, 05). In parents, fruit consumption 
increased 135.8 g, vegetables 19.5 g, and fish 10, 2 g per day. In 
children, the increase in fruits was 92.1 g, vegetables 65.9, and 
fish 5.2 g per day. All the intervened families (n=22) introdu-
ced a significant healthy food improvement at home. 

Conclusions: Results showed that it is possible to change 
food habits in families with the implementation of a nutrition 
education intervention including cooking workshops, videos 
and photovoice. 

Key words: nutrition education; fruits, vegetables and fish 
consumption; cooking workshops. 
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PO1228
IRON AND CANCER RISK - A REVIEW OF THE EPI-
DEMIOLOGICAL EVIDENCE
A. Agudo1, P. Jakszyn1, A. Fonseca-Nunes1

1Unit of Nutrition, Environment and Cancer, Cancer 
Epidemiology Research Programme, Catalan Insti-
tute of Oncology, IDIBELL, Barcelona, Spain	

Background and objectives: Iron has been suggested as a 
risk factor for different types of cancer due to its prooxidant 
activity which can lead to more oxidative stress and DNA da-
mage. Our purpose was to systematically review and analyze 
the link between iron intake and body iron status and the risk 
of developing cancer. 

Methods: In this article, using the PUBMED database, we 
gathered information on dietary iron, heme iron, iron biomar-
kers, and cancer risk from 54 studies (38 prospective and 16 
case-control) published between 1995-2012. 

Results: From the six studies studying colorectal cancer and 
heme iron intake, two found a positive association with cancer 
risk and one was statistically significant while the other four 
studies reported no association. Within the same cancer type, 
three out of the four studies investigating the association bet-
ween serum ferritin and colorectal cancer found a statistica-
lly significant negative association. This same effect was found 
in a gastric and an esophageal cancer study. Three out of four 
studies researching the association between esophageal cancer 
and heme iron intake reported a positive association (two were 
statistically significant). For gastric and lung cancer, two out of 
three studies for each cancer type found a positive association 
between heme iron intake and cancer risk (one each was found 
to be statistically significant). 

Conclusions: Despite the heterogeneity of the results found 
in this review, there is some tendency towards the positive as-
sociation between heme iron intake and cancer risk. Moreover, 
data on iron biomarkers was insufficient. Nevertheless, serum 
ferritin clearly showed a negative association with gastro-intes-
tinal cancer risk. For this reason, more studies combining re-
search on iron biomarkers, dietary iron intake and also genetic 
output need to be conducted for better understanding the role 
of iron on cancer development. 

Key words: cancer, iron, dietary, heme, biomarkers.

PO1229
EFFECTIVE GOVERNANCE AND POLICIES TO IM-
PROVE NUTRITION OUTCOMES: A CROSS COM-
PARISON OF NINE COUNTRY CASES
A. Meija Acosta1, J. Fanzo2

1Governance Team, Institute For Development Stu-
dies, Brighton England 
2Institute of Human Nutrition, Columbia University, 
New York, USA

Background and objectives: Undernutrition chronica-
lly afflicts 171 million children worldwide which has lifelong 
negative consequences. One of the underlying reasons why 
undernutrition persists is because of the lack of credible and 
sustained government commitment to tackle the issue. Yet, 
understanding the motivations, institutions, and dynamics of 
nutrition government and non-government actors remains an 
underexplored area in advancing the nutrition agenda. 

Methods: This study used a political economy approach to 
compare the formulation and implementation of government 
nutrition strategies in nine countries. In order to identify the 
drivers of nutrition governance, a framework was developed 
focusing on three key factors: Intersectoral cooperation bet-
ween government sectors and nongovernment agencies, ver-
tical coordination across different levels of government, and 
sustainable funding to encourage policy coordination, imple-
mentation and ownership. The available data includes original 
stakeholder interviews and nutrition statistics available in each 
of the case studies. 

Results: The study looks at the formation and maintenance 
of relevant policy coalitions behind effective nutrition policies. 
There is a set of institutional factors that facilitate improved 
government commitment. Depending on the context, effective 
coalitions around nutrition may be facilitated with the presence 
of decisive political leadership, cooperation across different go-
vernment sectors, and effective coordination of interventions 
from the national to the local sphere. Finally, the comparative 
study argues that abundant nutrition funding is a necessary but 
not sufficient condition for success; a critical factor is the ac-
tual coordination and allocation of funding sources, including 
greater government participation, to ensure effective delivery 
of nutrition interventions and increased accountability. 

Conclusions: In the context of global efforts, e.g. the Scaling 
Up Nutrition movement, this is a critical time to understand 
how governance works best to improve nutrition outcomes, 
and how various stakeholders can support government officials 
in sustaining political commitments over the long term. 

Key words: governance, commitment, accountability, fi-
nancing, undernutrition.
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PO1230
THE ALADINO STUDY: A NATIONAL STUDY OF 
PREVALENCE OF OVERWEIGHT AND OBESITY IN 
SPANISH CHILDREN IN 2011
T. Robledo de Dios1, M A. Dal Re-Saavedra1, N. Perez-
Farinos1, C. Villar-Villalba1, E. Labrado-Mendo1, C. 
Biansan1

1Spanish Agency For Food Safety and Nutrition

Background and objectives: The monitoring of the child 
obesity epidemic requires the use of accurate, up-to-date in-
formation. The aim of the present work was to analyse the pre-
valence of overweight and obesity in Spanish children using 
different sets of cut-off criteria. 

Methods: This cross-sectional study involved 7569 boys and 
girls aged 6-9 years. All were weighed, measured, and asked 
questions about their socio-economic background, food habits 
and physical activity. The BMI of each was calculated and the 
prevalence of overweight and obesity determined by age and 
sex using Spanish reference tables, IOTF reference values, and 
WHO growth standards. The McNemar test for independent 
samples was used (comparing two sets of data each time) to 
determine the significance of the differences in the prevalence 
values of overweight and obesity returned using these different 
sets of cut-off criteria. 

Results: The prevalence of overweight in boys ranged from 
13.9% to 26.5%, and in girls from 13.8% to 25.6%, depending 
on the cut-off criteria. Similarly, the prevalence of obesity in 
boys ranged from 11.5% to 21.8%, and in girls from 11.9% 
to 16.2%. Independent of the criteria used, the prevalence of 
overweight was found to be greatest among 9 year-olds in both 
sexes. The prevalence of obesity was highest among these same 
children when using the Spanish reference tables or WHO cri-
teria, but among 7 year-olds (both sexes) when using the IOTF 
reference values. 

Conclusions: The results show that overweight and obesity 
remain widespread among Spanish children, underscore the 
need for periodic studies on their prevalence, and the necessity 
of coming to consensus on the definition of overweight and 
obesity cut-off criteria. 

Key words: Childhood Obesity, Prevalence, Body Mass In-
dex, Reference values.

PO1231
ABDOMINAL OBESITY AS PREDICTOR OF OTHER 
CARDIOMETABOLIC RISK FACTORS. STUDY IN 
TWO URBAN POPULATION GROUPS: COTONOU 
(BENIN) AND PORT-AU-PRINCE (HAÏTI)
A. El Mabchour1, H. Delisle1, P. Larco2, C. Vilgrain2

1TRANSNUT, Department of Nutrition University of 
Montreal, Canada  
2FHADIMAC, Port-Au-Prince, Haïti

Background and objectives: The nutrition transition in-
creases cardiometabolic risk factors (CMRFs) like abdominal 
obesity, dyslipidemia, dysglycemia, hypertension and insulin 
resistance. We aimed to compare the prevalence of CMRFs 
and to assess the relationship of abdominal obesity with other 
CMRFs in two urban black population groups with a common 
African heritage but living in two different countries, Benin 
and Haiti. 

Methods: Our cross sectional study included 452 appa-
rently healthy men and women, 200 from Cotonou and 252 
from Port au Prince (PAP), aged 25y to 60y. Criteria for abdo-
minal obesity (Waist circumference > 94cm in men and >80cm 
in women), hypertension, dyslipidemia and hyperglycemia 
were those of the International Diabetes Federation. Insulin re-
sistance was defined as the 75th centile of HOMA for the study 
population. Biochemical analyzes were performed in the same 
laboratory (Nancy, France). 

Results: Mean age of subjects was 36.9±10.3y in Haitians 
and 38.9±9.8y in Beninese. Abdominal obesity was observed in 
83% of Beninese women versus 67% of Haitians and in 22% of 
Beninese men versus 9.6% of Haitians. The prevalence of high 
blood pressure was 26.5% in Beninese and 20% in Haitians 
(p=.088). Low HDL-cholesterol was highly prevalent in both 
cities but significantly higher in PAP, 89% versus 79% in Coto-
nou (p=.003). Controlling for age and gender, in subjects with 
abdominal obesity, the odds ratio for high blood pressure was 
5.3 in Beninese and 4.8 in Haitians, the odds for insulin resis-
tance was 6.0 in Beninese and 5.2 in Haitians, and the odds for 
low HDL-cholesterol was 3.5 in Beninese and not significant 
in Haitians. 

Conclusions: CMRFs were widespread and abdominal 
obesity was predictive of high blood pressure and insulin re-
sistance in both population groups and it was associated with 
atherogenic blood lipid profile only in Benin. 

Key words: Abdominal obesity, cardiometabolic risk fac-
tors, Benin, Haiti.
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PO1232
EATING BEHAVIOUR PATTERNS AND BMI IN POR-
TUGUESE HIGHER EDUCATION STUDENTS
R. Poínhos1, B M P M. Oliveira1, 2, F. Correia1, 3, 4

1Faculdade de Ciências da Nutrição e Alimentação, 
Universidade do Porto, Porto, Portugal 
2Laboratório de Inteligência Artificial e Apoio à De-
cisão, Instituto de Engenharia de Sistemas e Com-
putadores, Tecnologia e Ciência, Portugal 
3Centro Hospitalar de São João, E.P.E., Porto, Portu-
gal 
4Unidade de Investigação e Desenvolvimento de 
Nefrologia, Faculdade de Medicina, Universidade 
do Porto, Porto, Portugal

Background and objectives: Our aim was to determine 
prototypical patterns of eating behaviour among Portuguese 
higher education students, and to relate these patterns with 
BMI. 

Methods: Data from 280 higher education students (63.2% 
females) aged between 18 and 27 years were analysed. Several 
eating behaviour dimensions (emotional and external eating, 
flexible and rigid restraint, binge eating, and eating self-effica-
cy) were assessed, and eating styles were derived through clus-
ter analysis. BMI for current, desired and maximum self-repor-
ted weights and the differences between current and desired 
BMI and between maximum and current BMI were calculated. 

Results: Women scored higher in emotional eating and 
restraint, whereas men showed higher eating self-efficacy. Men 
had higher current, desired and maximum BMI. Cluster analy-
sis showed three eating styles in both male and female subsam-
ples: “Overeating”, “High self-efficacy” and “High restraint”. 
Unlike the other pairs, the two high restraint clusters show re-
levant differences. Relationships between eating styles and BMI 
are presented and discussed. 

Conclusions: Restrictive women and men differ on impor-
tant eating behaviour features, which may be the cause of diffe-
rences in the relationships with BMI. Eating self-efficacy seems 
to be a central variable moderating the relationships between 
other eating behaviour dimensions and BMI. 

Key words: Eating behaviour; Eating styles; Body Mass In-
dex.

PO1234
EXPERIENCES FROM A COMPREHENSIVE COM-
MUNITY NUTRITION PROGRAM IN TWO DIS-
TRICTS IN KENYA. LESSONS FOR NATIONWIDE 
MNP SUPPLEMENTATION ROLL OUT
J. Suryantan1, F. Wambua2, S. Mutua3, D. Tyler3, M 
A.Bloem1

1CWS Inc, New York, USA 
2Nutrition Division, Ministry of Public Health and 
Sanitation, Government of Kenya 
3CWS Africa Regional Office, Nairobi, Kenya

Background and Objectives: Kenya has high stunting ra-
tes (35%) and is experiencing rise in diet-related non-commu-
nicable diseases. Kenya joined SUN in 2012. Third strategic 
objective of NNAP 2012-2017 includes scaling up and stren-
gthening of existing strategies of MNP supplementation at all 
levels. MNP supplementation in Kinango and Mwingi District 
was part of a comprehensive community nutrition program. A 
survey was also conducted in Kinango district to assess health 
and nutritional status of under-five children. 

Methods: Cross-sectional survey used two-stage cluster 
sampling method (SMART) in 3 divisions of Kinago District. 
Total of 430 households (43 clusters) were visited and 583 chil-
dren from 6 to 59 months were part of anthropometric survey. 

Results: Survey revealed that GAM and stunting prevalen-
ce amongst children under-five years old are 10.9% and 50%, 
respectively. Early initiation of breastfeeding within 1 hour of 
birth for children born in past 24 months was 43.5%. 13% of 
children less than 6 months of age were exclusively breastfed in 
past 24 hours. Only 18% of children aged 6 – 23 months met 
minimum dietary diversity in past 24 hours. MNPs supple-
ments are well accepted by mothers which covers more than 
2800 under-five children. Mothers observed positive changes 
like improved appetite and less prone to illness. After initial po-
sitive impacts, program coverage expanded from 8 to 23 health 
facilities. Outreach activities brought health services nearer to 
mothers and their children. 

Conclusions: Prevalence of malnutrition is higher than na-
tional figure. IYCF practices are far from optimal and might 
exacerbate nutritional status even further. MNPs are requi-
red to improve quality of food fed to children. Strengthened 
outreach activities increased MNP coverage. As such, nation 
wide MNPs supplementation in Kenya seems feasible. Stren-
gthening outreach activities can also be used as entry point in 
addressing underlying causes. 

Key words: Stunting, IYCF, Kenya, MNPs, SUN
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METHODS OF INFLUENCE: A CONTENT ANALYSIS 
OF THE CANADIAN FEDERAL MENU LABELLING 
POLICY COMMUNITY
M. Smith1, R. Yada1, J. Sheeshka2, T. MacLaurin3, Q. Liu4

1Department of Food Science, University of Guelph, 
Guelph, Ontario, Canada 
2School of Biomedical and Health Sciences, Victoria 
University, Melbourne, Victoria, Australia 
3Department of Hospitality and Tourism Mana-
gement, University of Guelph, Guelph, Ontario, 
Canada 
4Structure and Function Team, Agriculture and Agri-
Food Canada, Guelph, Ontario, Canada

Background and objectives: Policy-makers may lack the 
access, time, and skills required to critically appraise nutrition 
research related to addressing population health problems. As 
such, the stakeholders engaged in any nutrition issue (i.e. the 
policy community) have an important role in bringing po-
tential food policy solutions to the attention of public policy-
makers. However, this is a poorly understood process. This 
research aims to clearly describe the methods a policy commu-
nity uses to create political will for healthy public policy. 

Methods: Documents pertaining to Bill C-398, a Canadian 
federal menu labelling bill, were identified from the academic 
and unpublished/grey literature using a defined search strate-
gy. Messages pertaining to the bill were extracted and coded to 
record the sender, the target audience, the major themes, and 
how the message was sent. Content analysis protocol, including 
a second coder, was used to analyze the results. 

Results: A total of 246 unique messages were identified 
from 103 documents. The menu labelling policy community 
was made up of 31 stakeholders, the most active of whom were 
consumer public interest groups (26% of messages). The majo-
rity of messages were targeted to federal politicians (24%), but 
members of the media (23%) and general public (15%) were 
also frequent recipients. Major themes identified were: defining 
and describing the problem and potential solutions, explaining 
the bill, its intended outcomes, and the technical feasibility 
of enacting it, and identifying support. Messages were sent 
through 35 channels, but participating in interviews (14%), 
creating online documents (12%), and writing letters (11%) 
were the top three. 

Conclusions: Individual policy communities are complex 
and employ diverse methods to influence political will. Results 
from this project may help nutrition advocates identify gaps in 
their current approaches to knowledge translation for policy-
makers. 

Key Words: content analysis; healthy public policy; menu 
labelling; policy community.

PO1236
TRACE ELEMENTS OF COLON CANCER – A CASE 
CONTROL STUDY
N. ALfaris1, D. Ahmad2, N. Alqohaiz1

1Department of Nutrition and Food Science, Prin-
cess Nora University, Riyadh, Saudi Arabia

Background and objectives:The pathogenesis of a number 
of diseases like cardiovascular diseases, diabetes and cancer has 
been associated with changes in the balance of certain trace ele-
ments. 

Methods: In the present study we aimed to investigate the 
levels of trace elements like calcium, copper, iron and zinc in 
colon cancer patients in comparison with healthy controls. 
Serum samples were collected from 256 colon cancer patients 
and 180 healthy age and sex matched controls. Trace element 
levels were detected using commercially available kits and an 
Auto-Analyzer (ChemWell 2910, Awareness Technology, and 
USA).

Results: The concentrations of calcium, copper and iron 
were not significantly different in patients in comparison with 
healthy controls. The concentration of zinc was significantly 
lower in colon cancer patients (p = 0.001) as compared to nor-
mal subjects. Conclusins:Deficiency of zinc may play a role in 
the development of colon cancer or may contribute to damage 
already underway. Zn may represent an independent risk factor 
for colon cancer and therefore a possible target for prevention. 

Key words:Colon cancer; Trace elements; Calcium; Copper.

PO1237
BOLSA FAMILIA PROGRAM: NUTRITIONAL STA-
TUS AND DIET QUALITY OF WOMEN IN A RURAL 
AREA OF THE NORTHEAST BRAZIL
F. Lima1, C. Barreto2, C. Dantas2, O. Raposo2, E. Ribeiro2

1Department of Nutrition, Universidade Federal da 
Paraíba, Brazil 
2Universidade Federal de Sergipe, Brazil 
3Departament of Statistics, Universidade Federal de 
Sergipe, Brazil

Background and objectives: The Bolsa Família Program is 
the largest program of conditional cash transfer in Brazil, and 
its major goal is to reverse the current food insecurity. In spite 
of that, there are few studies that shows nutritional status and 
food habits for this population in rural area. This study aimed 
to describe the nutritional status and diet quality of women en-
rolled in the Bolsa Família program in Campo do Brito, rural 
area of Sergipe State, Northeast Brazil. 
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Methods: Cross-sectional study with women enrolled in 
Bolsa Familia Program in the municipality of Campo do Bri-
to, rural area of Sergipe State, Northeast Brazil. A total of 301 
beneficiaries, aged 19 years or more, were interviewed. A 24 
hour-recall was applied to assess diet quality and the Healthy 
Eating Index (HEI) was used as a parameter to categorize the 
group into consumption levels. To assess the nutritional status 
of this po¬pulation, we measured weight (kg), height (cm), and 
calculated the body mass index (BMI). 

Results: According HEI, 79, 1% of the population has a 
diet that requiring adjustments. The median score of each 
component of the HEI shows a low intake of pulses, milk and 
dairy products, and high intake of cereals, beans and meat. 
Overweight prevalence was 30, 6% and 18, 9% from obese. 

Conclusions: Bolsa-familia program help to promote nu-
tritional food security.Studies that evaluate diet quality and nu-
tritional status are essential to support the implementation of 
nutrition education programs aimed at the core of the problem 
present in the populations studied. 

Key words: Nutritional status, diet quality, overweight.

 PO1238
HIGH PREVALENCE OF HOUSEHOLD LEVEL FOOD 
INSECURITY AND ITS DETERMINANTS IN AN UR-
BAN SLUM POPULATION IN NORTH INDIA
K. Yadav1, P. Chinnakali2, R K. Upadhyay3, D. Shokeen4, 
K. Singh4, M. Kaur4, A K. Singh1, A. Goswami1, C S. Pan-
dav1

1All India Institute of Medical Sciences, New Delhi, 
India	 
2Indira Gandhi Medical College and Research Insti-
tute, Puducherry, India 
3Vardhman Mahavir Medical College and Safdar-
jang Hospital, New Delhi, India 
4Institute of Home Economics, University of Delhi, 
New Delhi, India

Background and objectives: India has the world’s largest 
population living in slums and these have largely been an un-
der-served population. Various studies have been conducted to 
assess food insecurity at global level; however, the literature is 
limited as far as India is concerned. The present study was con-
ducted with the objective of estimating the prevalence of food 
insecurity at household level and it’s determinants in an urban 
slum population of northern India. 

Methods: This cross-sectional study was conducted in an 
urban resettlement colony of South Delhi, India. A pre-desig-
ned, pre-tested, semi-structured questionnaire was used. Food 
insecurity was assessed using Household Food Insecurity Ac-

cess Scale (HFIAS). Logistic regression analysis was performed 
to determine the factors associated with food insecurity. 

Results: A total of 250 women were interviewed through 
house to house survey. Majority of the households were having 
a nuclear family (61.6%) with mean family size being 5.5 (SD 
±2.5) and the mean monthly household income being INR 
9784 (SD ±631). Nearly half (53.3%) of mean monthly house-
hold income was spent on food. The study found that a total of 
77.2% households were food insecure (49.2% households mil-
dly food insecure, 18.8% households moderately food insecure 
and 9.2% of the households severely food insecure). Education 
of the women handling food [0.37, 95% CI 0.15 – 0.92; 0.03] 
and number of earning members in the household [0.68, 95% 
CI 0.48 – 0.98; 0.04] were associated with lesser chance/odds of 
being food insecure. 

Conclusions: The study demonstrated a high prevalence of 
food insecurity in the marginalized section of the urban society 
in India. The government of India needs to adopt urgent mea-
sures to combat this problem. 

Key words: Food insecurity; Urban slum; Prevalence; De-
terminants; North India.

PO1239
DEVELOPMENT AND VALIDATION OF A FOOD 
SELF-EFFICACY SCALE
R. Poínhos1, H. Canelas2, B M P M. Oliveira1,3, F. Correia1, 4, 5

1Faculdade de Ciências da Nutrição e Alimentação, 
Universidade do Porto, Rua Dr. Roberto Frias, Porto, 
Portugal 
2Nutritionist, Independent Researcher, Porto, Por-
tugal 
3Laboratório de Inteligência Artificial e Apoio à De-
cisão, Instituto de Engenharia de Sistemas e Com-
putadores – Tecnologia e Ciência, Porto, Portugal 
4Centro Hospitalar de São João, E.P.E., Porto, Portu-
gal 
5Unidade de Investigação e Desenvolvimento de 
Nefrologia, Faculdade de Medicina, Universidade 
do Porto, Alameda Prof. Hernâni Monteiro, Porto, 
Portugal

Background and objectives: Self-efficacy refers to the be-
liefs in the ability to organise and implement the action plans 
needed to achieve a certain result and the feeling of control 
over the behaviours and environment. It determines the ini-
tiation, maintenance and cessation of strategies or behaviours, 
being a good predictor of eating behaviour. Despite its poten-
tial in terms of research, prognosis and evaluation of interven-
tions, we are unaware of instruments to assess global features 
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of food self-efficacy validated for the Portuguese population. 
The aim of this work is to develop and validate a scale to assess 
general features of food self-efficacy (“Escala de Auto-Eficácia 
Alimentar Global”). 

Methods: We evaluated a sample of 275 higher education 
students, and the analysis was performed separately for the sub-
samples of females and males. The items were created through 
the adaptation of the six items of the self-efficacy subscale of 
the “Inventário Clínico de Auto-Conceito” (Serra, 1986). 

Results: The analysis led to the maintenance of five of the 
six items initially considered. The scale shows an unifactorial 
structure, and the proportion of total variance explained by 
the principal components extracted is higher than 64%. It also 
shows good internal consistency, with values of Cronbach’s 
alpha above 0.85. The study of relations with other measures 
showed evidence of its construct, convergent, and discriminant 
validities. 

Conclusions: The “Escala de Auto-Eficácia Alimentar Glo-
bal” showed good psychometric properties, and may prove to 
be an useful tool for the prognosis and the evaluation of inter-
ventions related to the change in eating habits. 

Key words: Eating self-efficacy; Scale; Development; Vali-
dation; Psychometric properties.

PO1240
MALNUTRITION AND ITS CORRELATES AMONG 
PRIMARY SCHOOL CHILDREN IN FOGERA DIS-
TRICT, RURAL ETHIOPIA
H. Zeleke1, T. Adafrie2, T. Kisi3

1Health and nutrition Promotion and Disease 
prevention Directorate, Federal Ministry of Health, 
Addis Ababa, Ethiopia 
2Institute of Public Health, University of Gondar, 
Gondar, Ethiopia

Background and objectives: Malnutrition is a major public 
health concern affecting a significant number of school chil-
dren influencing their health, growth and development, and 
school academic performance. The objective of the study was 
to determine the nutritional status of school children in terms 
of stunting, underweight and thinness at Fogera woreda, Nor-
thwest Ethiopia, 2012. 

Methods: Institutional and community based cross sectio-
nal study was conducted from June to December, 2012. The 
study included 790 primary school children who were selected 
from the source population by multi stage random sampling 
technique. Data were collected through interview with parents 
with a standardized and pretested questionnaire, microsco-
pe, physical examination and anthropometric measuring and 
data were entered and analyzed using SPSS version 16.0 and 

AnthroPlus softwares. Binary and Multivariate logistic regres-
sion analyses were used to identify factors associated with mal-
nutrition among school children. 

Results: Prevalence of malnutrition was high among school 
children aged six to fourteen years old (mean age 11.4 ± 2.1 
years); Study contents include questionnaire surveys, anthro-
pometric measurement, observation and laboratory methods. 
Finally 790 school-age students took part in study. The results 
showed that the overall prevalence of stunting was stunting, 
underweight and thinness were 243 (30.7%), 96(59.7%) and 
294 (37.2%). Rice consumption, family size, Family radio, in-
fection, vaccination and latrine availability were significantly 
associated with malnutrition. 

Conclusions: The study found high prevalence of malnu-
trition and parasitic infection among primary school children. 
De-worming, vaccination, family planning, latrine construc-
tion and utilization, rice production and prevention and early 
treatment of infection are essential to reduce the risk of mal-
nutrition. 

Key words: malnutrition, school children, Fogera, Ethiopia.

PO1241
MODIFYING EFFECTS OF MATERNAL NUTRITION 
STATUS ON THE RESPONSE TO MULTIPLE MICRO-
NUTRIENTS SUPPLEMENTATION ON PRETERM 
AND NEONATAL MORTALITY IN CHINA
L. Zeng1, H. Yan1, Y. Cheng1, M. Dibley2

1School of Public Health, Xi’an Jiaotong University 
College of Medicine, Xi’an City, Shaanxi Province, 
China 
2The Sydney School of Public Health, Faculty of 
Medicine, The University of Sydney, Sydney, NSW, 
Australia

Background and objectives: Nutritional status of peri-
pregnancy affect the health and survival rate of the new born. 
Maternal mid-upper arm circumference (MUAC) is currently 
the best tool for screening pregnancy women eligible for 
supplementation programmers. We assessed the modifying 
effects of baseline maternal MUAC on responses to micronu-
trient supplements in pregnancy on gestational age and neona-
tal mortality. 

Methods: A cluster randomized double-blind controlled 
trial conducted in two rural counties in north-western Chi-
na. All pregnant women in villages were randomly allocated 
from enrolment until delivery to daily supplementation with 
folic acid (control), iron/folic acid, or multiple micronutrients 
(MMN) with a recommended allowance of 15 vitamins and 
minerals. MUAC was categorized as indicator of maternal 
nutritional status for the lower (<23.5 cm) and normal (≥23.5 
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cm). Analysis was by intention to treat with GEE models to 
adjust for the cluster randomized design.

Results: In the pregnant women with MUAC <23.5 cm, 
MMN supplement significantly increased the duration of ges-
tation by 0.29 weeks (95% CI: 0.12 - 0.45), reduced preterm bir-
th by 35% (RR 0.55, 95% CI: 0.32 - 0.93), and reduced neonatal 
mortality by 58% (RR 0.42, 95% CI: 0.19 - 0.90) compared to 
folic acid. Iron/folic acid significantly increased the duration 
of gestation by 0.27 weeks (95% CI: 0.09 - 0.45), reduced early 
preterm birth by 59% (RR 0.41, 95% CI: 0.17 - 0.98), and redu-
ced neonatal mortality by 54% (RR 0.46, 95% CI: 0.22 - 0.96) 
compared to folic acid. Iron/folic acid and MMN supplements 
had no significant effects on women with MUAC ≥23.5 cm. 

Conclusions: Women with poor nutritional status had hig-
her responses of perinatal outcomes to antenatal micronutrient 
supplementations in rural China. In these women standard 
iron/folic acid provided similar protection for neonatal survi-
val than MMN supplements.

Key words: micronutrients, randomized controlled trials, 
mid-upper arm circumference, neonatal death.

PO1242
LIFESTYLE PATTERNS ARE CORRELATED WITH 
SIGNS OF THE METABOLIC SYNDROME IN KILI-
MANJARO REGION, TANZANIA
K M. Demmler1, C. Ludwig1, J. Msuya2, M B. Krawinkel1

1Institute of International Nutrition, Justus-Liebig-
University, Giessen, Hessen, Germany 
2Department of Food Science and Technology, 
Sokoine University of Agriculture, Morogoro, Tan-
zania

Background and objectives: A shift in lifestyle patterns 
towards energy-dense foods and low activity levels leads to an 
increase in signs of the metabolic syndrome in East Africa. In 
the Kilimanjaro Region, Tanzania, nearly 35% of women are 
already overweight or obese, accompanied by increased blood 
glucose and lipid levels. The current study assessed food intake, 
physical activity, and health indicators to identify signs of the 
metabolic syndrome in Tanzania. 

Methods: A cross-sectional study with a standardized sur-
vey was conducted in several urban and rural areas around 
Moshi, Kilimanjaro Region, 2012. Women and men between 
18 and 65 years with no diagnosed diseases were randomly 
selected. Dietary intake and physical activity were assessed by 
a food frequency and physical activity questionnaire, respecti-
vely, and two 24 hour recalls each. As health indicators for the 
metabolic syndrome, body mass index (BMI), waist-to-hip-
ratio (WHR), blood pressure, fasting blood glucose (FPG), and 
-cholesterol were measured. 

Results: Out of four derived dietary patterns, the roots and 
tuber diet showed significantly positive correlations with FPG. 
Intake of carbohydrates, polyunsaturated fats, dietary fiber, 
and physical activity level were negatively correlated with BMI. 
Alcohol consumption was significantly positively correlated 
with blood pressure. Of the total 105 participants in the data 
analysis, 59% had high blood pressure, 17% were classified as 
pre-diabetic, 8% as diabetic, and 23% were obese (BMI >30 kg/
m2). Almost 10% had at least three of these metabolic syndro-
me signs simultaneously. 

Conclusions: Lifestyle patterns are correlated with an alar-
ming high number of obesity and secondary outcomes. Nu-
trition- and social settings need to be studied and addressed 
with preventative action plans to stem the merging signs of the 
metabolic syndrome. 

Key words: lifestyle patterns, metabolic syndrome, Tanza-
nia.
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INTERDISCIPLINARY COLLABORATION BETWEEN 
SOCIAL WORKERS AND DIETICIANS TO IMPRO-
VE NUTRITIONAL STATUS AND LIFE QUALITY OF 
CHILDREN IN RISK
Á. García González1, P. Muro Sans2

1Facultad Farmacia, Universidad CEU-San Pablo, 
Madrid, Spain 
2Fundació Pere Tarrés, Universidad Ramon Llull, 
Barcelona, Spain

Background and objectives: Physical well-being will not be 
understood without social welfare and vice versa. Interdiscipli-
nary work between Social Workers and Social Educators (SW) 
and Dieticians (D) is an obvious necessity, especially when it 
comes to social vulnerable populations, but it does not occur 
in real life. Nutrition is not just a biological aspect it is related 
to poverty and social psycho aspects. Furthermore, equity in 
health is involved in the field of social justice in different ways, 
and must be understood as a multidimensional issue. To esta-
blish the bases for an interdisciplinary work between SW and 
D an innovative, multidisciplinary and multicultural educatio-
nal program, that faces students to real situations that require 
social and dietary action for success, was held. 

Methods: TS and D Students from 5 European universi-
ties, participating in the Erasmus Intensive Program: Quality 
of Food Intake and Social Exclusion were challenged, by some 
Institutions that work with children at risk of social exclu-
sion, to develop an educational program aimed to improve the 
nutritional status of the children. They should empower the 
stakeholders into healthy eating habits, taking into account the 
socio-economic and cultural environment, as well as use food 
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as a tool to improve independence, self-esteem, socialization 
and social integration. 

Results: The collaboration between students of both disci-
plines resulted in programs adapted to the real situation, taking 
into account the sociocultural environment, and that exceeded 
to simple nutritional recommendation. The proposed activities 
(games, workshops, theatre)tried to improve the nutrition sta-
tus of children while facilitating the integration of families and 
their involvement in the care of children (multicultural fairs, 
games with families, parent’s council) 

Conclusions: Interdisciplinary collaboration facilitated 
mutual understanding between both professionals and increa-
sed their competences in health education intended for vulne-
rable groups. Collaboration is viable and productive. 

Key words: Nutrition education, Social exclusion, children 
at risk.
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Background and objectives: Having insufficient and/or 
incorrect information about fat and cholesterol is known to 
increase the prevalance of some chronical diseases. This stu-
dy is planned and conducted in order to identify the adults’ 
knowledge of fat and cholesterol and the factors affecting it. 

Methods: The study sample consists of 1710 subjects 
(M:531, F:1179) who agreed to participate among the ones who 
apply to Family Health Centers in different regions of Ankara. 
Data collection were made using a questionnaire which con-
tains questions about demographical data and fat and choleste-
rol knowledge (30 questions of fat and 25 questions of choleste-
rol). The confidence bounds of fat and cholesterol questions are 
calculated and Chronbach’s Alpha values are 0.634 and 0.749 
respectively. Total fat and cholesterol scores were calculated gi-
ving “1” point for each correct answer and “0” point for each 
incorrect answer. Data evaluation was made using SPSS pro-
gram. 

Results: 33.0% of the participants were high school gra-
duates and 69.2% of them were married. According to BMI 
classification, 36.9% of the participants were in normal ran-
ge and 60.2% of them were pre-obese and obese. The mean 
score of fat knowledge has found 18.20±3.96 and cholesterol 
knowledge has found 13.99±4.29. Female participants’ mean 
fat (p<0.05) and cholesterol (p<0.001) scores were higher then 

the males’. There has found a statistically significant difference 
between both mean scores and BMI caused by obese subjects 
(p<0.05) whose mean fat score was lower and mean cholesterol 
score was higher than normal range subjects. A positive corre-
lation identified between education level and mean fat score 
(p<0.001). 

Conclusions: Having information about fat and cholesterol 
is closely related to BMI, gender and education. It’s concluded 
that it’s essential to provide subjects with nutrition education 
continuously. 

Key Words: Turkey, Fat, Cholesterol, Knowledge.
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SITUATIONAL ANALYSIS AND EXPERT EVALUA-
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HARAN AFRICA
M. Alles1, S. Eussen1, O. A-T2, S. Diouf3, A. Tanya4, A. 
Lakati5, A. Oduwole6, C. Mauras7

1Danone Research – Centre For Specialised Nutri-
tion, Wageningen, The Netherlands 
2Institut National de Santé Publique, Abidjan, Ivory 
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3Institut de Pédiatrie Sociale UCAD, Dakar, Senegal 
4Department of Public Health, University of Yaoun-
de, Yaounde, Cameroon 
5African Medical and Research Foundation, Nairobi, 
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6College of Medicine, University of Lagos, Lagos, 
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7Danone Baby Nutrition Africa & Overseas, Villefran-
che sur Saone, France

Background and objectives: The poor feeding practices of 
pregnant women, infants and young children contribute to the 
burden of malnutrition, and subsequently to childhood morbi-
dity and mortality in sub-Saharan Africa. Gaining insight into 
the nutritional and health status of infants and children will 
help to focus future nutrition programs and actions. This re-
view aims to provide an overview of the nutrition and health 
status of infants and young children in five sub-Saharan Afri-
can countries (Ivory Coast, Senegal, Cameroon, Kenya and 
Nigeria) 

Methods: Published and gray literature was critically re-
viewed and enriched with the views of local experts from 
academia, hospitals and institutions in order to assess infants’ 
and children’s diet and health in the African countries. Subse-
quently, the Africa Nutriday Conference was held in Senegal 
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(November 2011) to discuss key challenges, action plans and 
recommendations for future research. 

Results: In sub-Saharan Africa, the under 5-year mortality 
rate is high, mainly because of deaths from diarrhea, malaria 
and pneumonia. Malnutrition is the main contributor of this 
high burden of disease, with vitamin A and iron continuing 
to be the most important nutritional deficiencies in the re-
gion. Paradoxically, there is at the same time a rising preva-
lence of overweight and obesity. Education for parents and 
health care professionals is urgently needed in order to increa-
se their knowledge on breastfeeding, vaccination programs 
and over-and undernutrition. Moreover, an integrated health 
and nutrition surveillance program is required both to iden-
tify micronutrient deficiencies and to recognize early signs of 
overweight. These data will inform nutrition education and 
food fortification programs in the target population. 

Conclusions: Different countries in sub-Saharan Africa 
face similar nutrition and health issues and are currently not 
sharing best practices, nutrition programs and scientific stu-
dies optimally. There is a need for a close collaboration between 
scientists and policy makers within and between countries. 

Key words: Nutrition, children, adolescents, hospitals.
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DIETARY PATTERNS AND COGNITIVE DYS-
FUNCTION IN A PROSPECTIVE STUDY OF 
70-YEAR-OLD SWEDISH MEN
E. Olsson1, B. Karlstrom1, L. Kilander2, L. Byberg3, T. Ce-
derholm1, P. Sjogren1

1Unit of Clinical Nutrition and Metabolism, De-
partment of Public Health and Caring Sciences, 
Uppsala University, Sweeden 
2Unit of Geriatrics, Department of Public Health and 
Caring Sciences, Uppsala University 
3Uppsala Clinical Research Center, Uppsala Univer-
sity, Sweeden

Background and objectives: With the global increase in life 
span dementia disorders are increasing in prevalence and nu-
tritional intake is one modifiable life style factor that may play a 
role in this context. We therefore studied the association of die-
tary patterns with the 12-year incidence of Alzheimer’s disease 
(AD), all-type dementia, and all-type cognitive impairment in 
elderly Swedish men. 

Methods: Dietary habits in 1138 men from the Uppsala 
Longitudinal Study of Adult Men (ULSAM study) were de-
termined by a 7-day food record. Adherence to the following 
dietary patterns were assessed: i) recommendations according 
to WHO guidelines, ii) a Mediterranean-like diet score (MDS) 
and iii) a low carbohydrate high protein diet score (LCHP). 

All-type cognitive impairment was defined as the combined 
incidence of all-type dementia and cognitive decline, measured 
with Mini Mental Test. Cox proportional hazard regression and 
logistic regression with multivariable adjustments was used. 

Results: Altogether 84, 143 and 198 developed AD, all type 
dementia or all-type cognitive impairment, respectively. A 
LCHP-resembling pattern was weakly related to all-type de-
mentia and all type cognitive impairment, whereas adherence 
to MDS appeared as protective for all type cognitive impair-
ment. When only adequate reporters of energy intake accor-
ding to Goldbergs cut-off (n=564) where considered, a high 
adherence to MDS was highly protective even after adjustment 
for energy intake, education level, ApoE4 carriage, marital sta-
tus, smoking and physical activity (OR 0.32, 95% CI 0.11, 0.89). 

Conclusions: A high adherence to a Mediterranean like 
dietary pattern among older Swedish men was associated with 
a more than halved risk for all-type cognitive impairment du-
ring a 12-year period. A combined intake low in carbohydrates 
and high in proteins may associate with a risk of developing 
cognitive dysfunctions. 

Key words: Dietary pattern, dementia, alzheimers disease, 
Epidemiology.
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A SCHOOL MEAL STUDY: COMPARING PLATE 
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tensen1, A. Biltoft-Jensen1, R. Andersen1, C T. Damsga-
ard3, R A. Petersen3, I. Tetens1

1Division of Nutrition, National Food Institute, Tech-
nical University of Denmark, Denmark 
2Department of Applied Mathematics and Com-
puter Science, Technical University of Denmark, 
Denmark 
3Department of Nutrition, Exercise and Sports, 
Faculty of Science, University of Copenhagen, 
Denmark

Background and objectives: The majority of Danish chil-
dren do not eat in accordance with the national dietary gui-
delines. The OPUS School Meal Study is a school-based inter-
vention study testing the health effects of the New Nordic Diet 
(NND). The aim of this sub-study was to compare edible plate 
waste and self-reported likings between packed lunch from 
home and the served NND meal. 

Methods: The OPUS School Meal study is a cluster-rando-
mized controlled 2-period cross-over study consisting of two 
three-month periods: an intervention period (NND) and a 
control period. 187 children (8-11y) at two schools were as-
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signed to the sub-study. Edible plate waste was measured by 
weighing individually meals for 5 consecutive days before and 
after lunch at the end of each dietary period. Self-reported smi-
ley ratings from a web-based dietary assessment software for 
children were compared to edible plate waste. The data were 
modelled in two steps, a generalised linear mixed model was 
fitted for the probability of waste/no waste, and secondly a li-
near mixed model for positive waste data was fitted. 

Results: 74% of all meals (N=1558) had edible plate waste 
(>5g). Looking at all lunches the odds for leaving edible plate 
waste was 11 times higher for NND than for packed lunch (P < 
0.001). Looking at the meals with edible plate waste (N=1060) 
the amount was not significantly different between meal types; 
the median (IQR) for NND was 85.0 (36.5; 150.0) and for pac-
ked lunch 70.0 (40.0; 119.0). Lunches rated as ‘really bad’ or 
‘bad’ in the self-reported likings had more waste than lunches 
rated ‘really good’ (P < 0.001). 

Conclusions: The odds of having edible plate waste were 
significantly higher for NND meals compared to packed lunch. 
Liking of school meals are an essential determinant in order to 
reduce edible plate waste. 

Key words: School-intervention, New-Nordic-Diet, pac-
ked-lunch.
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CONSUMPTION OF MEDITERRANEAN DIET COM-
PONENTS IS ASSOCIATED WITH LOWER CARDIO-
VASCULAR RISK. DATA FROM ALIMENTATE SANO, 
A CROSS-SECTIONAL INTERNET SURVEY
G. Echeverria1, P. Jimenez1, S. D’Acuña1, I. Urquiaga1, A. 
Rigotti1, F. Leighton1

1Centro de Nutricion Molecular y Enfermedades 
Cronicas, Pontificia Universidad Catolica, Santiago 
de Chile, Chile

Background and objectives: Self-administered online food 
intake surveys offer new opportunities to assess dietary intake 
at population levels.Aliméntate Sano (AS, www.alimentatesa-
no.cl) is a website in Spanish that promotes and educates on 
healthy lifestyles, including Mediterranean dietintake, to pre-
vent chronic diseases. It has a personal and private record of 
self-reportedlifestyle habits and health status. Our goal was to 
evaluate the ability of this website tool to detect a relationship 
between Mediterranean diet (MD)intake and risk of cardiovas-
culardisease (CVR).

Methods: Diet quality was measuredthrough a validated 
MDscore(MDS).CV risk was assessed by presence of meta-
bolic syndrome (MS)components: waist circumference (WC), 
blood pressure (BP), HDL cholesterol, triglycerides (TG) and 
glycemia (G). Dataof 3,219usersover 20 years old, who answe-

red MDSand reported valid MS components, were analyzedto-
correlateMD food groupsandMScomponentsusing one-wayA-
NOVAadjustedfor sexandage. 

Results: People who consumed ≥3 vegetable or ≥2 whole 
cereals servings/day had significant lower BP, WC, TG and G. 
In contrast, people with high sugar consumption had signifi-
cant increasedlevels of BP, WC, TG and G than people with 
moderate and low sugar consumption. In addition, there was 
aninverse correlationbetween legumeconsumption andWC. 
Fatty red meatand/or processed meat consumption was asso-
ciated with higher levels of BP, WC; TG and G; while lean red 
meat and poultry showednoassociation withMS.Among dairy 
foods,low fat and fermenteddairy product intake was inversely 
associated with BP, WC; TG and G, whereas consumption of 
whole dairy waspositively associated with MS.

Conclusions: This cross sectional internet survey shows 
that high consumptionof foods recommended by Mediterra-
nean diets is associated with lowerCVRmeasuredby the pre-
senceMS components. Supported by FundaciónBanmédica. 

Key words: Mediterranean-diet, cardiovascular-risk, meta-
bolic-syndrome.
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Background and objectives: Few studies have examined 
how health behaviors relate to weight status in college students, 
a population at risk for weight gain. This study examined rela-
tionships among health-related behaviors (i.e., sleep duration, 
fruit/vegetable intake, exercise level, and work time [based on 
credit load and hours of paid employment]) and socio-demo-
graphic characteristics by weight status (non-overweight [BMI 
<25] vs. overweight [BMI>=25]) of college students (N=1252; 
18-24 years) from 9 U.S. universities. 

Methods: Valid, reliable measures administered online 
were: Pittsburgh Sleep Quality Index (PSQI), Three-Factor Ea-
ting Questionnaire (TFEQ), Satter Eating Competence Inven-
tory (ecSI), National Cancer Institute Fruit/Vegetable Screener, 
International Physical Activity Questionnaire. Participants also 
reported height, weight, race, course credit load, and hours 
worked weekly. 

Results: Bivariate logistic regression analyses revealed that 
gender (female), race (non-white), older age, lower ecSI Con-
textual Skills scale score, higher TFEQ Emotional Eating scale 
score, and higher PSQI Sleep Quality scale score were signi-
ficantly (p<0.05) associated with overweight status. These va-
riables were subsequently entered into a multivariate logistic 
regression model with overweight status as the outcome varia-
ble of interest. Regression results indicated that gender (female; 
OR=1.84, CI: 1.39-2.43), older age (OR=1.35, CI=1.21-1.50), 
and lower SECI Contextual Skills score (OR=0.96, CI:0.92-
0.99), and higher PSQI Sleep Quality scale score (OR=1.08, 
CI:1.02-1.14) are significantly (p<0.05) associated with 
overweight status. 

Conclusions: Findings suggest that obesity prevention in-
terventions for college students should include an education 
component to enhance contextual skills associated with eating 
competence (e.g., planning regular meals, considering nutri-
tious selections) and emphasize the importance of overall sleep 
quality. 

Key words: young adults, health, behaviors, sleep.
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EXAMINING ‘A POSTERIORI’ DIETARY PATTERNS 
AND RISK OF TYPE 2 DIABETES.
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Background and objectives: Dietary pattern (DP) analysis 
may help to elucidate diet-disease relationships, such as the re-
lationship between eating behavior and risk of type 2 diabetes 
mellitus (T2DM). This review and meta-analysis was perfor-
med to examine the association between a posteriori-derived 
DP and risk of T2DM. 

Methods: MEDLINE and EMBASE were searched for ar-
ticles published up to July 2012 and data was extracted by two 
independent reviewers. Prospective studies examining DP, de-
rived by principle component analysis, and T2DM risk were 
eligible for meta-analysis. Multivariate-adjusted odds ratios 
were combined, using a random-effects meta-analysis. 

Results: Nine prospective studies involving 309, 430 par-
ticipants and 16, 644 incident cases of T2DM were included 
for meta-analysis. Two broad DPs (‘Healthy/Prudent’ and 
‘Unhealthy/Western’) were identified based on food factor 
loadings published in original studies. Pooled results indicated 
a 15% lower T2DM risk for those in the highest category of 
‘Healthy/Prudent’ pattern compared with those in the lowest 
category (95% CI:0.80, 0.91; P < 0.0001). Compared with the 
lowest category of ‘Unhealthy/Western’ pattern, those in the 
highest category had a 41% increased risk of T2DM (95% CI: 
1.32, 1.52, P < 0.0001). 

Conclusions: Food intake is an important determinant for 
T2DM risk independent of other lifestyle factors, including 
body weight. A DP characterized by increased intake of fruit, 
vegetables and complex carbohydrate and reduced intake of 
refined carbohydrate, meat, processed meat and fried foods is 
likely to reduce the public health burden of T2DM. However, 
an optimal DP for T2DM prevention is not fully elucidated at 
this time. 

Key words: Dietary pattern, diabetes, meta-analysis.



865Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

PO1251
PHYSICAL ACTIVITY IN PRESCHOOL CHILDREN 
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1Department of Biochemistry and Physiology, Insti-
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2Faculty of Medicine, University La Plata, Argentina

Background and objectives: There are scarce records of 
physical activity in children of developing countries. 

Methods: With this objective, 77 preschoolers (5.9 y of age, 
37 girls, 40 boys) were evaluated according to WHO growth 
standards; total daily energy expenditure (TEE) was measured 
by Actiheart monitors, each 15 seconds during two week-days 
and 1 week-end-day, values were weighed for a week, and clea-
ned with the software of the University La Plata, Argentina. 

Results: Boys with similar age and BMI, showed higher 
TEE values than girls (1489 vs.1372 kcal/d; p= 0, 03), and also 
per kg body weight (68, 5 vs. 59; p=0, 04). As a consequence 
of the boys´ higher BMR (1013 vs. 944 kcal/d, p=0.014), the 
PAL values of boys and girls were low (1, 44 and 1, 45) and 
not different (p=0.87). Normal vs. overweight boys showed 
higher TEE (72 vs. 57 kcal/kg, p=0.000005) in spite of the hig-
her BMR of the overweight ones (1195 vs 957, p= 0.00000). 
Overweight boys expended less time than the normal ones in 
moderate+heavy physical activity (35 vs. 101 min/d, p=0.011) 
and showed lower values of energy expended in physical acti-
vity (AEE, 16 vs. 23 kcal/kg/d, p=0.03), and similar Physical 
Activity Level (PAL, 1.40 vs. 1, 47, p=0.42); but not girls (58 vs. 
94 min/d, p=0.19) (AEE, 17.2 vs. 17.9 kcal/kg/d, p=0.75) (PAL, 
1.49 vs. 1, 38, p=0.23). 

Conclusions: Cuban preschool children showed all a low 
physical activity level; half of them did not accomplish the daily 
physical activity recommendation. 

Key words: physical activity, preschool children, accelero-
metry, heart rate, Actihearts
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ACTION SUPPORT: BENCHMARKING FOOD ENVI-
RONMENTS TOWARDS HEALTHIER DIETS
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demiology and Biostatistics, University of Auckland, 
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Background and objectives:The World Health Organiza-
tion (WHO)’s monitoring of risk factors for non-communica-
ble diseases (NCDs) does not include ’upstream’ monitoring 
of many aspects of food environments that influence popula-
tion diets. INFORMAS (International Network for Food and 
Obesity/NCDs Research, Monitoring and Action Support) is 
a global network of public-interest organisations and resear-
chers that aims to monitor, benchmark and support public 
and private sector actions to create healthy food environments 
and reduce obesity and NCDs. This monitoring of public and 
private sector policies, and their impacts on the healthiness of 
food environments, seeks to complement existing WHO mo-
nitoring efforts. 

Methods:Monitoring areas are divided into process, im-
pact and outcome modules. The two process modules focus 
on monitoring and benchmarking the policies and actions of 
the public and private sector. The seven impact modules focus 
on monitoring and benchmarking the impact of those policies 
and actions on key aspects of food environments, such as food 
composition, labelling, promotion, provision, access, availabi-
lity, affordability, and trade and investment. The three outcome 
modules focus on monitoring and evaluating changes in be-
havioural, dietary, physiological and metabolic risk factors, as 
well as health outcomes. Some aspects of these outcome com-
ponents are being developed by WHO as part of their global 
NCD monitoring framework. 

Results:The development of protocols and pilot testing is 
planned for 2013-2015. The monitoring framework will be 
trialled in large and small, and high- and low-income countries 
globally. Within five years, it is expected that all countries will 
be invited to collect their own data and contribute those data to 
a global database for benchmarking food environments.

Conclusions:Benchmarking data and good practice exem-
plars will be communicated to policymakers, civil society and 
the food industry with the aim of stimulating improvements in 
the healthiness of food environments.

Key words: Food environments, non-communicable disea-
ses, benchmarking.
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RING AND BENCHMARKING HEALTHY AND UN-
HEALTHY FOOD AVAILABILITY IN RETAIL FOOD 
ENVIRONMENTS
S. Vandevijvere1, C. Ni Mhurchu2, L. Thornton3, W. 
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Background and objectives:The International Network for 
Food and Obesity/NCD Research, Monitoring and Action Sup-
port (INFORMAS) is setting benchmarks for creating healthy 
food environments and reducing obesity and NCDs. One of the 
INFORMAS modules concentrates on monitoring and bench-
marking the availability of healthy and unhealthy foods and 
non-alcoholic beverages in retail food environments. Certain 
dimensions of both the community and the consumer food en-
vironment are associated with food purchasing behaviour and 
dietary quality.

Methods: A step-based framework was developed to mo-
nitor and benchmark the availability of healthy and unhealthy 
foods and non-alcoholic beverages in communities and within 
food outlets. Each country can select an approach based on lo-
cal resources and capacity available.

Results:Within the ‘minimal’ approach, density of food out-
lets in a defined geographic area, and linear shelf space of fresh 
fruits and vegetables (FV) and energy-dense, nutrient-poor 
foods (EDNPF) within outlets will be measured. In the ‘expan-
ded’ approach, density of food outlets within a specified buffer 
around residents’ homes and schools, and both shelf-space and 
placement (end-of-aisle and check-outs) of all FV and EDNPF 
within outlets will be measured. In the ‘optimal’ approach, rela-
tive density of healthy and unhealthy food outlets within a spe-
cified buffer around residents’ homes and schools, presence or 
absence of food outlets within predefined distances to homes 
and schools, placement and cumulative shelf space of healthy 
and unhealthy foods within outlets will be measured. The fra-
mework is designed to support monitoring of retail food envi-
ronments over time and comparison between countries.

Conclusions:Systematic monitoring of healthy and un-
healthy food availability in retail food environments and their 
potential positive and harmful impacts on nutrition is essential 
for the development of effective policy approaches aimed at re-
ducing the burden of obesity and NCDs. 

Key words:Retail food environment, benchmarking, food 
access, food availability, food placement.
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Background and objectives: Malnutrition is one of the lea-
ding social and developmental problems in Rwanda. The level 
of malnutrition in the country remained very high stunting 
level of 44% and underweight prevalence of 11.4%. The gover-
nment of Rwanda and its partners are committed to reduce the 
burden of malnutrition in the country and establishment and 
capacity building of community cooperatives one of the suc-
cessful approaches. The purpose of this study was to share the 
WV program impact in reducing the burden of malnutrition in 
rural communities in Rwanda. 

Methods: the assessment was conducted using program 
and health facilities report review. In addition the key infor-
mant interview and focus group discussion were held with key 
partners working with World Vision and the beneficiaries. The 
cooperatives deliver key health and nutrition messages and 
conduct cooking demonstrations and establishment of kitchen 
garden and small animal production. Primary and secondary 
data were analyzed manually. 

Results: between 2009–2012 the program trained 14, 339 
community health workers in 29 World Vision operational 
areas. These cooperatives weighed 47, 740 children during the 
growth monitoring and promotion sessions, identified and 
referred under weight to enroll in to the nutrition program. 
Among the referred children 27828 were successfully rehabi-
litated, a graduation rate of as high as 86.5% in some areas, 
children. Ruhuha health center data showed drop of acutely 
malnourished children by 70% (1936 – 638) and malnourished 
pregnant mothers by 75% (553 – 130). In some communities 
the underweight prevalence has reduced from 46% to 7% in 
2011 and as low as 0.3% in 2012. Cooperatives avail vegetables 
and eggs to the nutrition education sessions. 

Conclusions: use of local community health workers orga-
nization successfully rehabilitation of malnourished children 
through availing nutritious foods. Other countries in the re-
gion need to learn from this experience. 

Key words: community cooperatives, cooking demonstra-
tion, rehabilitation.
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Background and objectives: Triathlon is a popular sport in 
Germany and the number of memberships in Triathlon Clubs, 
which belong to the German Triathlon Union, is rising. This 
sport is known to be associated with lean body mass, but the 
occurrence of eating disorders in triathlon is unknown. The 
aim of the present study was to characterize active triathletes 
and to investigate the occurrence of eating disorders in compa-
rison to the general population. 

Methods: All Participants of four selected leisure triathlon 
events in north-western Germany received an standardized 
online questionnaire prior to the competition. Inclusion cri-
teria were defined as not more than 20 training hours per 
week. Data collection included first three scales of the Eating-
Disorder-Inventory 2 (EDI-2) as well as the extent of training, 
anthropometric data and motivation for triathlon. 

Results: 284 triathletes (82 women, 202 men) average age 
38.5 years (women 36.8 ± 10.4 years; men 39.2 ± 11.1 years) 
participated in the study. Mean BMI was calculated with 21.6 
±2.7 kg/m2 in women and 24.0 ±2.3 kg/m2 in men. 26.7% of 
males were overweight, 1.5% obese. Triathletes scored higher 
on EDI-2-scales than the control group of Thiel et al. (1997). 
Women scored higher than men, younger than 30 year old par-
ticipants scored higher than over 30 year old participants. 

Conclusions: The present study shows a higher rate of ea-
ting disorder characteristics among triathletes. Due to metho-
dical limitations the question, if eating disorders are the moti-
vation for triathlon or if eating disorders are a consequence of 
triathlon, could not be answered. It is recommended to develop 
low-threshold intervention programs to promote healthy nu-
trition in triathlon for primary prevention of eating disorders. 

Key words: triathlon, eating disorder, Eating-Disorder-In-
ventory 2 (EDI-2), BMI, primary prevention.

PO1256
FACTORS AFFECTING THE REHABILITATION 
OUTCOME OF SEVERELY MALNOURISHED CHIL-
DREN AMONG SEMI-NOMADIC COMMUNITIES IN 
SOUTHERN ETHIOPIA
Y. Gedefa1, S. Sinamo2

1World Vision Ethiopia, Ethiopia 
2World Vision International East Africa Region

Background and objectives: Malnutrition is one of the 
priority health and developmental challenge in the country. 
Understanding the underlying causes is important in the de-
sign and implementation of both emergency and non-emer-
gency programs. World Vision Ethiopia conducts nutrition 
survey in its program areas to assess the nutrition situation and 
understand the need and measure impact of its interventions. 
The purpose of this study is to assess the factors that affect the 
rehabilitation outcome of under nutrition children among the 
semi-nomadic communities in rural Ethiopia. 

Methods: a two stage cluster sampling method was emplo-
yed to conduct the nutrition assessment. 591 children of 6-59 
months old from 50 villages were included for anthropometric 
measurement. Household interviews were also conducted in 
250 households and community interviews were also conduc-
ted in 50 villages (clusters). The program provided therapeutic 
interventions. Data was analyzed using the ena /SMART/ and 
SPSS software. 

 Results: by the end of its eight months intervention the 
prevalence of global acute malnutrition (GAM) among the 
surveyed population reduced from 10.7% (7.8 - 14.6 95% C.I) 
to 7.1 % (4.8 - 10.4 95% C.I.). The prevalence of severe acu-
te malnutrition (SAM) reduced from 1.0% (0.5 - 2.1 C.I.) 0.3 
% (0.1 - 1.4 95% C.I.). According to the key informants the 
main contributor for this change was relatively improved crop 
production and livestock performance. The morbidity rate for 
common childhood infectious diseases (Diarrhea, malaria and 
ARI), though low and the low coverage vitamin A supplemen-
tation remained unchanged during the course of the program. 

Conclusions: nutritional interventions contribute to reduce 
the nutrition status. Future program to consider interventions 
that addresses common childhood illnesses and improve servi-
ces such as Vitamin A supplementation and immunization to 
maximize the impact. 

Key words: under nutrition, childhood illnesses, vitamin A 
supplementation and acute malnutrition.
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PO1257
ANTHROPOMETRIC PROFILE AND PREVALENCE 
OF OVERWEIGHT AND OBESITY IN A POPULA-
TION OF UNIVERSITY STUDENTS
R. Ramírez y Ayala2, O. Vera-López1, P. Aguilar-Alonso2, 
A. Navarro-Cruz1, R. Avila-Sosa1, M. Lazcano-Hernán-
dez1, R. Ramírez-Valverde1, P. Munguía-Villeda1, R. Dá-
vila-Márquez1

1Departamento de Bioquímica-Alimentos, Facul-
tad de Ciencias Químicas, Benemérita Universidad 
Autónoma de Puebla, México 
2Posgrado en Ciencias Químicas, Facultad de Cien-
cias Químicas, BUAP, México

Background and objectives: Obesity is a major modifiable 
risk factor for the development of chronic non communicable 
diseases, such as diabetes mellitus and cardiovascular disease 
(the two leading causes of death in Mexico). According to the 
National Survey of Health and Nutrition (ENSANUT 2012), 
overweight and obesity affect 7 in 10 Mexican adults. The aim 
of this study was to evaluate the prevalence of overweight and 
obesity in a population of university students at the Autono-
mous University of Puebla. 

Methods: A study was conducted on 974 students of which 
517 (51.7%) were men and 457 (45.7%) women aged between 
18 and 25 years old. They were weighed and their height mea-
sured. They were given a questionnaire on food frequency, die-
tary habits and physical activity. The statistical treatment of the 
data was performed using the computer program R-sigma Ba-
bel 2000. The Student t test was used to compare the distribu-
tion between sexes for quantitative parameters such as weight, 
height and body mass index (BMI). 

Results: We found an average weight of 67.97 ± 12.42Kg, 
an average BMI of 24.29 ± 2.95 kg/m2 significantly lower (p 
<0.001) in women. The percentage of underweight students was 
1.54%, the normal weight of 60.37%, the 34.91% of overweight 
and obese 3.18%, with no difference by gender. The frequency 
of fast food consumption increased with increasing BMI, from 
a daily intake of 6.67% to 9.68%. 84% of students usually have 
breakfast while the rest do not 

Conclusions: Only five out of ten adult undergraduate stu-
dents at the Autonomous University of Puebla had adequate 
nutritional status, this is a smaller proportion than reported in 
ENSANUT 2012; however, the data provided by the national 
survey covered an older group. 

Key words: Nutritional status, BMI, obesity.

PO1258
STUDENT WELLNESS AND ADVOCACY PROJECT: 
ENGAGING YOUNG MINDS
S. McWhinney1, A. McDonald2, C. Outley2, E. McKyer2

1Prairie View A&M University, Texas, USA 
2Texas A&M University, Texas, USA

Background and objectives: Obesity has been identified as 
one of the ten leading health indicators resulting in the call for 
action to reduce the number of children in this category. Child-
hood obesity continues to be a growing concern in all segments 
of the population regardless of ethnicity, income, and location. 
Recent report has indicated that the overall population increa-
se in obesity has slowed, however, monitoring and intervention 
is still warranted. To aid in the continued fight against child-
hood obesity, a culturally tailored school based nutrition and 
physical activity intervention project was implemented in six 
rural low income middle schools in a southeast Texas County. 

Methods: The design and development of the curriculum 
administered was guided by the contextual data analyses from 
pre-administered focus groups and structured interviews that 
were completed within the selected population. The school ba-
sed intervention was conducted among 4th grade students over 
a period of 9 months, and included 298 children between the 
ages of 9 and 10 years old. At the culmination of the interven-
tion period, children were selected from each school to parti-
cipate in focus group sessions to evaluate the program effec-
tiveness. Forty three percent of the children who participated 
in the intervention represented minority groups and over 60% 
were from homes with less than $30, 000 annual income. Qua-
litative data were analyzed using Atlas ti. 

Results: indicated that a majority of the participants retai-
ned the knowledge imparted during the intervention. Children 
were able to convey relevant nutrition information to their pa-
rents at home and even while food shopping. 

Conclusions: Overall the children demonstrated impro-
ved nutrition knowledge, skills, and understanding. They were 
more physically active but indications suggested no change in 
afterschool television viewing and video game activities. Fun-
ding was made possible by Grant # 1P20MD0002295 from the 
National Center on Minority Health and Health Disparities 
obesity nutrition children physical activity. 

Key words: Young, wellness, nutrition. 
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PO1259
ACUTE RESPIRATORY INFECTIONS IN CHILDREN 
LIVING IN HIV-AFFECTED COMMUNITIES IN GHA-
NA
H. Okronipa1, G. Marquis1, 2, A. Lartey3, L. Brakohiapa4, 
R. Perez-Escamilla5, R. Mazur2

1School of Dietetics and Human Nutrition, McGill 
University, Montreal, Quebec, Canada 
2Department of Food Science and Human Nutri-
tion, Iowa State University, Ames, Iowa, USA 
3Department of Nutrition and Food Science, Univer-
sity of Ghana, Legon, Ghana 
4Nutrition Department, Noguchi Memorial Institute 
for Medical Research, Legon, Ghana 
5School of Public Health, Yale University, New Ha-
ven, Connecticut, USA

Background and objectives: Acute respiratory infections 
(ARI) remain one of the leading causes of morbidity. They ac-
count for 17% of deaths in children under the age of five years. 
We examined the incidence and days ill with ARI among in-
fants of women of different HIV status: HIV positive (HIV-P), 
HIV negative (HIV-N) and unknown HIV status (HIV-U). 

Methods: Pregnant women (n=492) were recruited from 
three antenatal clinics in Ghana and their infants were followed 
from birth to 1 year of age. Data on ARI (presence of cough 
or difficulty in breathing, with or without fever) was collected 
weekly. 

Results: Incidence of ARI was 0.81±0.03 episodes/100-
d at risk. Overall total days ill with ARI was 7.52±0.37 days 
ill/100-d observed. There was no difference in both inciden-
ce (HIV-P 0.86±0.07 episodes/100-d at risk, HIV-N 0.77±0.05 
episodes/100-d at risk, HIV-U 0.83±0.06 episodes/100-d at 
risk, P=0.807) and total days ill with ARI (HIV-P 7.06±0.67 
days ill/100-d observed, HIV-N 7.29±0.60 days ill/100-d ob-
served, HIV-U 8.20 ±0.66 days ill/100-d observed, P=0.189) by 
maternal HIV status. 

Conclusions: Interventions to reduce morbidities from acu-
te respiratory infections in HIV-affected communities should 
focus on all children, irrespective of their mother’s HIV-status. 

Key words: Acute Respiratory Infections, HIV, Ghana.

PO1261
MALNUTRITION AND ITS RISK FACTORS AMONG 
PERSONS WITH DISABILITIES IN MALAYSIA
S T. Chen1, K L. Soo2, A R. Azriani3, H. Van Rostenberg-
he4, H. Sakinah1

1Dietetics Program, School of Health Sciences, Uni-
versiti Sains Malaysia, Kelantan, Malaysia 
2Nutrition Program, School of Health Sciences, Uni-
versiti Sains Malaysia, Kelantan, Malaysia 
3Department of Community Medicine, School of 
Medical Sciences, Universiti Sains Malaysia, Kelan-
tan, Malaysia 
4Department of Pediatrics, School of Medical Scien-
ces, University Sains Malaysia, Kelantan, Malaysia

Background and objectives: Population with disabilities 
are susceptible to malnutrition and limited data has been do-
cumented especially for those with low socio-economic bac-
kground. A cross-sectional study was conducted to assess the 
nutritional status of persons with disabilities (PWD) in Kelan-
tan, Malaysia; and to identify the malnutrition risk factors. 

Methods: There were 462 PWD (276 children and adoles-
cents; 186 adults) recruited from rehabilitation centres in 2010. 
Socio-demographic and food intake information was obtained 
from their primary caregivers. Body weight and height of PWD 
were measured. 

Results: The prevalence of malnutrition, as indicated by 
BMI-for-age for children and adolescents and BMI categories 
for adults, demonstrated 20.3% were underweight while 22.7% 
were overweight and obese. Nutrition screening checklist do-
cumented 7.5% of respondents required others assistance for 
feeding; 14.7% needed food texture modification; 8.8% had 
difficulty in chewing; 9.3% suffered from choking; 15.3% had 
drooling; 66.6% had dental problems; 13.5% had food allergy; 
16.0% had constipation; and 22.7% with food choosy problems. 
Among the socio-demographic parameters, multiple linear 
regression analyses demonstrated that birth weight (R=1.14), 
ability to ambulate by own self (R=3.51) and primary caregi-
vers’ years of education (R=0.30) were significantly associated 
with BMI of the children and adolescents; while birth weight 
(R=2.27), household size (R=0.70) and monthly household 
income (R=0.01) were the significant socio-demographic de-
terminants for the adults. For the food intake characteristics, 
analyses showed that ability of self feeding (R=3.57), eating 
duration (R=0.07), having drooling (R=2.83) and dental pro-
blems (R=2.22) were significantly associated with BMI of the 
children and adolescents; while difficulty in chewing (R=12.29) 
and the need for food texture modification (R=7.43) were the 
significant risk factors among the adults. 

Conclusions: The dual burden of malnutrition was noticea-
ble. Identification of its risk factors may help in public health 
nutrition effort in overcoming this problem. 

 Key words: body mass index, disabilities, malnutrition.
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PO1262
DISORDERED EATING, PHYSICAL ACTIVITY, BODY 
WEIGHT STATUS AND SELF-ESTEEM AMONG FE-
MALE COLLEGE STUDENTS IN MALAYSIA
K L. Soo1, A S. Mohamad1

1Nutrition Program, School of Health Sciences, Uni-
versiti Sains Malaysia, Kelantan, Malaysia

Background and objectives: Studies regarding disordered 
eating indicate that the prevalence of disordered eating is in-
creasing from time to time across the world and female college 
students are regarded as one of the high risk group exposed to 
this problem. Hence, this cross-sectional study aimed to deter-
mine the prevalence of disordered eating and its relationship 
with physical activity, body weight status and self-esteem.

Methods: The Eating Attitudes Test-26 (EAT-26), the Ro-
senberg Self-Esteem Scale (RSES) and the International Phy-
sical Activity Questionnaire (IPAQ) were administered on 262 
female college students aged 18 to 24 years to assess disorde-
red eating, self-esteem and physical activity, respectively. The 
respondents were recruited from one nursing college and one 
public university in the Eastern region of Peninsular Malaysia. 

Results: Most of the respondents were Malay (76.8%), fo-
llowed by Chinese (16.6%), Indian (5.4%) and other ethnicity 
(1.2%). Based on the Asian cut-off point for Body Mass Index 
(BMI) classification, the prevalence of overweight (27.9%) and 
underweight (22.5%) respondents was quite close. There was 
14.9% respondents at-risk of eating disorders. Mann-Whitney 
U Test showed no significant different between disordered ea-
ting group and normal eating group in terms of their physical 
activity, self-esteem and body weight status. However, Spear-
man correlation showed there was significant relationship 
between disordered eating and physical activity (rs = 0.233, 
p<0.01), as well as BMI (rs = 0.238, p<0.01). 

Conclusions: higher BMI or physical activity level is linked 
to disordered eating. Colleges and universities can become 
great setting for promoting healthy eating habit. Future studies 
are needed to create health-promotion strategies that best suit 
the needs of college students as well as those young adults who 
not enrolled in tertiary institutions. 

Key words: EAT-26, disordered eating, physical activity, co-
llege students

PO1263
ASSESSMENT OF FOOD SECURITY STATUS 
AMONG RURAL AND URBAN HOUSEHOLDS IN 
KUCHING DISTRICT, SARAWAK, MALAYSIA
M A B. Wan Azdie1, M R. Ainnalina1

1Department of Nutrition Sciences, Kulliyyah of 
Allied Health Sciences, International Islamic Univer-
sity Malaysia, Kuantan, Pahang, Malaysia	

Background and objectives: Food security can be defined 
as the availability of and accessibility to food, acquired in an ac-
ceptable means at any given time and place in a way that could 
maintain health and wellbeing. Research on food security in 
Malaysia is still in its infancy stage, and the extent of food se-
curity situation in Sarawak, a part of Borneo Island, remains 
unexplored. 

Methods: This cross-sectional study aimed to measure the 
prevalence of food insecurity and to examine the associations 
between food security status with demography, socioeconomic 
factors and coping strategies. A total of 127 mothers from low 
income households in Padawan and Petra Jaya areas in Ku-
ching District, Sarawak were interviewed. Structured question-
naire was used to collect the data and information. The Radi-
mer/Cornell Hunger and Food Insecurity measures were used 
to assess food security status. 

Results: The information gathered from this study indica-
ted that majority of households in this study were food insecu-
re. The results show that 75% of the respondents interviewed 
were experiencing household food insecurity, whereas 58.3% 
having individual food insecurity and 48.8% with child hunger. 
Higher prevalence of household food insecurity was observed 
in the urban area. Meanwhile, individual food insecurity and 
child hunger were more prominent in the rural area. From the 
variables available in this study, household income, income per 
capita and coping strategies showed a significant associations 
with food security status (p<0.05). onclusions: The findings su-
ggest that food insecurity among household in this study were 
primarily a direct result of inadequate income to buy sufficient 
foods for the household members. This further suggests why 
more households were found to rely on non-food related co-
ping strategies in order to acquire enough foods to feed their 
family. 

Key words: food security, hunger, Malaysia.
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PO1264
ETHNIC DIFFERENCES IN ASSOCIATION BETWEEN 
SERUM VITAMIN D AND PARATHYROID HORMO-
NE CONCENTRATIONS: THE 2008/09 NEW ZEA-
LAND ADULT NUTRITION SURVEY
C. Skeaff1, R. Brown1, S. Williams1, W. Parnell1

1University of Otago, Dunedin, Nerw Zea-
land	

Background and objectives: Suppression of serum pa-
rathyroid hormone (PTH) concentration is a potential indica-
tor of vitamin D requirement. Evidence shows that the decline 
in serum PTH in Black Americans is sharper and occurs at 
lower concentrations of serum 25-hydroxyvitamin D than in 
White Americans. Our purpose was to examine and compare 
the relation between serum PTH and 25OHD in three different 
New Zealand ethnic groups, Maori, Pacific People, and New 
Zealand European and Others (NZEO). Skin colour tends to 
be darkest in Pacific and lightest in NZEO. 

Methods: Serum 25OHD and PTH were measured in 2960 
individuals, 15 y or over, participating in the 2008/09 New 
Zealand Adult Nutrition Survey; 548 Maori, 342 Pacific, and 
2070 NZEO. Survey regression analysis adjusting for age, sex, 
BMI, latitude, ethnicity, and date of blood sampling was used 
to determine the change in serum PTH concentration per 10 
nmol/L increase in serum 25OHD. 

Results: In participants with serum 25OHD less than 50 
nmol/L, the decrease in serum PTH per 10 nmol/L increase 
in serum 25OHD was significantly greater in Pacific than in 
NZEO – ratio of decreases between Pacific and NZEO was 1.16 
(95%CI, 1.03 to 1.29; P=0.012). In participants with serum 
25OHD 50 nmol/L or higher, the decrease in serum PTH per 
10 nmol/L increase in serum 25OHD was not significantly di-
fferent between Pacific and NZEO – ratio of decreases was 0.98 
(95%CI, 0.92 to 1.04; P=0.515). Thus, the decrease in serum 
PTH per incremental increase in serum 25OHD was sig-
nificantly greater in Pacific than in NZEO only when serum 
25OHD was below 50 nmol/L (P=0.011 for interaction). 

Conclusions: These results suggest that maximal suppres-
sion of serum PTH occurs at lower serum 25OHD concentra-
tions in Pacific than in NZEO. 

Key words: parathyroid hormone, vitamin D requirement, 
national survey, ethnicity.
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ASSOCIATIONS OF MATERNAL FOLATE STATUS 
WITH BIRTH OUTCOMES IN AN ASIAN POPULA-
TION: GROWING UP IN SINGAPORE TOWARDS 
HEALTHY OUTCOMES (GUSTO)
L W. Chen1, M F F. Chong2, A. Tan3, Y S. Chong0, P. Gluck-
man3, K. Godfrey6, K. Kwek7, S M. Saw1, F. Yap7, Y S. Lee2, 
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4Department of Obstetrics and Gynaecology, Yong 
Loo Lin School of Medicine, National University of 
Singapore, Singapore 
5National University Health System, Singapore 
6Medical Research Council Lifecourse Epidemiology 
Unit and NIHR Southampton Biomedical Research 
Centre, University of Southampton and Universi-
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9Department of Medicine, Yong Loo Lin School of 
Medicine, National University of Singapore, Singa-
pore

Background and objectives: Insufficient maternal folate 
intakes have been associated with adverse birth outcomes, but 
the evidence is inconclusive. We aimed to further elucidate the-
se associations in an Asian population. 

Methods: The GUSTO birth cohort study comprises par-
ticipants (n=1152) with a mean age of 30.4 years (SD 5.2) and 
ethnic composition of 54.3% Chinese, 27.3% Malay, and 18.3% 
Indian women. Maternal blood samples (n=999) collected du-
ring 26th-28th week gestation were assayed for plasma folate 
concentrations. Relationships between folate concentrations 
with preterm birth and neonatal anthropometry were asses-
sed using logistic and linear regression respectively, with ad-
justment for important confounders. 

Results: Deficient or marginal folate status (<6ng/mL) was 
observed in 6.1% of Chinese, 19.9% of Malay, and 13.4% of In-
dian women in this cohort. Higher plasma folate concentrations 
were associated with lower risk of preterm birth [OR=0.74 per 
SD increase of folate; 95% confidence interval (CI) = 0.58, 0.93] 
and longer gestational duration (ß=0.13 week, 95% CI= 0.02, 
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0.24). Similar trends were observed in analyses stratified by 
ethnicity (P-values for interaction >0.05). In univariate analy-
sis, higher folate concentrations were associated with greater 
birth weight (ß=28.3 g, 95% CI= 0.58, 56.0) and birth length 
(ß=0.21 cm, 95% CI= 0.08, 0.34), but these associations were 
no longer apparent after adjustment for gestational duration 
(birth weight), infant gender, maternal age and ethnicity (birth 
length). Folate concentrations were not associated with neo-
natal head, mid-upper arm and abdominal circumferences or 
with neonatal triceps and subscapular skinfold thickness. Simi-
lar findings were observed when folate was modeled based on 
clinical cut-offs. 

Conclusions: Higher maternal folate concentrations were 
associated with a lower risk of preterm birth, but were not inde-
pendently associated with birth weight and length. The current 
results suggest that adequate folate intake during pregnancy 
remains a concern even in this high-income Asian population. 

Key words: Maternal, Folate, Birth outcomes.

PO1266
KNOWLEDGE, ATTITUDES AND PRACTICES ON 
FOLIC ACID SUPPLEMENTATION AMONG PREG-
NANT MOTHERS IN A SRI LANKAN SETTING
A. Wickramasinghe1, U. Senarath2
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Background and objectives: Folic acid supplementation 
programme is in existence in Sri Lanka to prevent neural tube 
defects of foetuses and anaemia of women in childbearing age. 
The programme is implemented through Public Health Mid-
wives (PHMM). After several years of implementing the pro-
gramme the country is still lacking reliable data on its progress 
and outcome. Objective of this study was to describe knowled-
ge, attitudes and practices on folic acid supplementation and 
associated factors among pregnant mothers. 

Methods: A descriptive cross-sectional study was carried 
out in a health unit in Sri Lanka in 2011. Data were collec-
ted from a systematic random sample of 524 pregnant mothers 
through an interviewer administered questionnaire represen-
ting all the antenatal clinics of the health unit. 

Results: Awareness of folic acid was 96.4% (n=505). Though 
the majority (81.9%, n=429) have received knowledge on folic 
acid from PHMM, overall knowledge on folic acid was ‘poor’ 
in 84.9% (n=445). Ninety-six percent (n=503) have used folic 
acid at any stage of pregnancy, but only 46% (n=241) have used 
it before conception. Among the mothers who used folic acid 

before conception, majority (88%, n=212) have bought it from 
a private pharmacy. Poor knowledge was associated with lower 
age, belonging to an ethnicity other than Sinhalese, living in 
urban or estates and low education. A lower rate of utilization 
of folic acid before and during pregnancy was associated with 
low education, unplanned pregnancies and not receiving advi-
ce from healthcare workers. Parity 2nd or higher, belonging to 
an ethnicity other than Sinhalese and living in estates were also 
predictors of poor preconceptional folic acid use. 

Conclusions: Planned health promotion campaigns, pre-
venting unplanned and teenage pregnancies, distributing folic 
acid through government clinics during preconceptional pe-
riod and developing monitoring systems for folic acid supple-
mentation programme are recommended. 

Key words: Folic acid, pregnancy, preconception, Sri Lanka.
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IMPROVEMENT OF PHYSICAL FUNCTIONS AND 
NUTRITIONAL STATUS IN ELDERLY PERSONS BY 
LONG-TERM TRAINING FOR PREVENTIVE CARE
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Nakamura4
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Japan

Background and objectives: We have examined changes 
in physical function and also the correlation between physical 
function or mastication ability, or comprehensive QOL and nu-
tritional status, in elderly who received long-term training for 
preventive care. 

Methods: Forty elderly aged 65 years or older who have 
been trained at our fitness club (RTG). Sixteen elderly in RTG 
who were able to participate in a 3-year exercise evaluation 
have been examined the efficacy of our training program on 
physical ability. The items of physical fitness tests were divided 
into ten items including the knee extension strength and one-
leg standing time with eyes open. The average nutrient intake 
of energy was calculated by using a meal questionnaire for diet 
content of 3 days prepared to participants. The masticatory 
performance was evaluated by using color-chewing gum. The 
assessment of QOL was performed by using SF-8TM question-
naire. 

Results: The knee extension strength and one-leg standing 
time with eyes open were significantly increased following the 
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training. We recognized a significant positive correlation bet-
ween the masticatory performance and knee extension stren-
gth, and between the masticatory performance and average 
nutrient intake of energy for 3 days. Furthermore, there were 
significant negative correlations between their initial values 
and changes resulting from training. In addition, there was a 
significant positive correlation mental component summary 
score in the SF-8TM questionnaire and BMI in the elderly re-
ceived the long-term training. 

Conclusions: These results of this study demonstrate that 
our long-term training was effective for improving physical 
ability and maintaining the masticatory performance and good 
nutrient status in the elderly. It is suggested that long-term tra-
ining would be useful for preventive care in elderly persons, 
especially those with lower physical function. Furthermore, it 
was clear that good mastication led to better physical function 
and comprehensive QOL. 

Key words: elderly, long-term training, physical function, 
nutrition, mastication.
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PREVALENCE AND FACTORS ASSOCIATED WITH 
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Background and objectives:Anemia is an important health 
problem in elderly people but it is mostly overlooked. This stu-
dy aimed to study the prevalence and factors associated with 
anemia in Thai elderly. 

Methods: Data from the multistage cross-sectional Natio-
nal Health Examination Survey (NHES) IV of Thai older adults 
aged 60 years and higher conducted in 2009 were used.There 
were 22, 847 which had blood test results and other selected 
factors assessed by interviewed using standard tools. Anemia 
was defined due to the World Health Organization criteria as 
hemoglobin levels below 12g/dL in women and below 13 g/dL 
in men. 

Results:The prevalence of anemia in Thai elderly was 40.3% 
in overall, 34.5%, 48.4%, and 60.7% in the group of 60- 69, 70-
79, and >80 years old, respectively. Multiple logistic regression 
analysis showed that people with older age, female, depression, 
having care giver, poverty, chronic kidney disease are more 
likely to have anemia than those without these conditions, sig-
nificantly. Herbal used elderly are less likely to have anemia. 

Conclusions: Due to high prevalence of anemia in Thai el-
derly, it is a significant severe public health problem. Health 
team should keep in mind and properly manage in old and very 
old persons and all who had the risk factors. 

Key words: Elderly, anaemia, nutrition, NHED. 

PO1270
GENDER DIFFERENCES IN FOLATE STATUS OF AN 
ADULT POPULATION IN GHANA
M. Asante1, M. Pufulete2, J. Thomas2, E. Wiredu3. 
1Department of Dietetics, School of Allied Health 
Sciences, University of Ghana, Accra, Ghana 
2Nutritional Science Division, Kings College Lon-
don, UK 
3Department of Pathology, University of Ghana 
Medical School, Accra, Ghana

Background and objectives: Folate deficiency has been 
associated with neural tube defects, certain cancers and vas-
cular disease. Low concentrations of folate have been associa-
ted with elevations in plasma homocysteine. We conducted a 
cross-sectional study to compare blood folate and homocystei-
ne concentrations in men and women living in a coastal area 
in Ghana. 

Methods: A total of 140 healthy individuals (men - 86; 
women -74) participated in this study. Subjects in this study 
were part of a larger study to compare folate status of a first 
generation migrant Ghanaian population in the UK with an 
urban population in Accra. Anthropometric measurements 
were taken and dietary intakes were determined using three 
24 hour recalls. Blood samples were collected for determina-
tion of serum and erythocyte folate concentrations and the 
methylenetetrahydrofolatereductase (MTHFR) 677C ? T poly-
morphism. 

Results: Results showed that serum and erythrocyte folate 
were significantly lower in men compared to women (p < 0.05). 
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This was accompanied by significantly higher homocysteine 
concentrations in males (p < 0.001). There was no significant 
difference in folate intakes between gender ( p> 0.05) however, 
folic acid supplement use was significantly higher in females 
than males (18.9% vs. 5.8%, p < 0.001). A significant associa-
tion was found between dietary folate and erythrocyte folate 
(p< 0.01). Male sex was the main predictor of plasma homocys-
teine concentrations in this population (p< 0.001). 

Conclusions: Findings of this study suggest that women 
living in a coastal area in Ghana have improved biomarkers 
of folate, although there were no differences in dietary folate 
intakes between gender. Intervention programmes to improve 
folate status of men in this population are needed. 

Key words: folate status, homocysteine, Ghana.

PO1271
EFFICACY OF A SHORT INTERVENTION PROGRAM 
TO IMPROVE FRUIT AND VEGETABLE ACCEPTAN-
CE AMONG CHILDREN
V M. Rodríguez1, A. Elbusto1, J R. Mauleón2, I. Etaio3, O. 
Martínez4, A. Perales1, G. Aizpuru1, L. Cassetti1, FJ. Pérez-
Elortondo3, F. Gómez5, M P. Portillo1

1Nutrition & Obesity Group, University of the Bas-
que Country UPV/EHU, CIBERObn Physiopathology 
of Obesity and Nutrition, Vitoria-Gasteiz, Spain 
2Sociology II, University of the Basque Country UPV/
EHU, Vitoria-Gasteiz, Spain 
3Sensory Analysis Laboratory (LASEHU), University 
of the Basque Country UPV/EHU, Vitoria-Gasteiz, 
Spain 
4Food Sciences, University of the Basque Country 
UPV/EHU, Vitoria-Gasteiz, Spain 
5Department of Environment and Public Area, 
Vitoria-Gasteiz City Council, Vitoria-Gasteiz, Spain

Background and objectives:Eating habits, which are de-
terminant for health, are established during childhood. 80% 
of children from Vitoria-Gasteiz do not eat enough vegetables 
and 60% don’t eat enough fruit. Effective intervention pro-
grams are needed to improve these foodstuffs eating. The ob-
jective of the present work was to improve fruit and vegetable 
(FV) acceptance among children aged 6-12 years from Vitoria-
Gasteiz City. 

Methods:A short intervention program, was carried out in 
the municipal market. The program which consisted in three 
workshops (nutritional, dietetic, sensorial and culinary aspects 
of FV), allows us to work on food choice determinants: moti-
vation (nutritional and dietetic knowledge), abilities (dietetic, 
culinary, sensorial), opportunity (environment), reward (salad, 

fruit) and models (teachers, parents). After the workshops, 
children visited the greengrocer’s and were given a piece of 
fruit for the next day breakfast. Instructions were given to pa-
rents and teachers for the positive reinforcement. Questionnai-
res were used to evaluate the process, the program impact on 
FV choice determinants and intention to consume FV. 

Results:914 children participated in the program. 51% and 
54% acquired nutritional and dietetic knowledge respectively. 
22%, 23% and 40% acquired culinary, sensorial and dietetic 
abilities. After the program, 77% showed intention to eat more 
fruit (18% even new and unknown fruits) and 60% to eat more 
vegetables. 43% ate the fruit in the next day breakfast (38% ate 
it before). 74% of parents found that their children were more 
interested in eating more FV. 

Conclusions:The program has positive effects on acceptan-
ce of fruit and vegetables. Motivation or knowledge is easier to 
change than abilities. Promoting the consumption of vegeta-
bles is more difficult than promoting the consumption of fruit. 

Key words: children, eating habits, food choice determi-
nants, fruit and vegetable intake Research funded by Universi-
ty of the Basque Country UPV/EHU and Vitoria-Gasteiz City 
Council.

PO1272
PHYSICAL ACTIVITY LEVEL OF HEALTHY ADULT 
WOMEN IN VALLADOLID (SPAIN)
M J.Cao1, 2, M J.Castro1, 2, E. Quinto1, J M.Jimenez2, 
V.Niño2, A. Mayo3

1Instituto Endocrinologia Y Nutricion (Ienva)Univer-
sidad de Valladolid, Spain 
2Departamento Enfermeria, Universidad Valladolid, 
Spain 
3Departamento Estadistica, Universidad de Vallado-
lid, Spain

Background and objectives:Both a balanced diet and a 
regular physical activity are important to promote and main-
tain health (European Public Health Commission, 2007). That 
is important for women because there are biological factors 
related to health explained from a gender (masculine) point 
of view (Rohlfs 2000). Adult women should be considered as 
a vulnerable group, and must be analyzed specifically to be 
reoriented towards healthier habits. 

Key words: Physical activity, women, health. To study the 
physical activity during both working hours and leisure time 
of women between 40 and 60 years old in the city of Valladolid 
(Spain). 

Methods: A sample of 500 women was selected through 
random sampling. They were asked to fill the Global Physical 
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Activity Questionnaire (WHO 2008) which includes activity in 
work and leisure. 

Results: Activity at work: Light: 32.4%. Moderate: 56.5%. 
Heavy: 6.4%. Not listed: 4.0%. Activity during leisure time: 
Light: 63.2%. Moderate: 28.0%. Heavy: 5.8%. Not listed: 4.0%. 
Classification of Physical Activity: SEDENTARY: 0.8%. LIGHT: 
64.2%. MODERATE: 29.0%. HIGH:1.6%. 

Conclusions: Women physical activity can be classified 
as “light” in most cases. It would be necessary to implement 
actions to promote its increase, especially during leisure time 
with moderate activities such as walking or swimming. Those 
activities will help in improving the health of women.

Key words: physical activity, adults, women, health. 

PO1273
EXCESSIVE RED AND PROCESSED MEAT CON-
SUMPTION IN SÃO PAULO, BRAZIL: DIET QUALI-
TY AND ENVIRONMENTAL IMPACT
A. Carvalho1, S. Selem1, A. Mendes1, J. Pereira1, R. Fis-
berg1, D. Marchioni1

1Department of Nutrition, Faculdade de Saúde 
Pública, Universidade de São Paulo, São Paulo, São 
Paulo, Brazil	

Background and objectives: Red and processed meat con-
sumption has been negatively associated with diet quality in 
some countries. Furthermore, livestock production has been 
linked to negative environmental impacts, like greenhouse ga-
ses emission. The aim of the present study was to evaluate red 
and processed meat consumption and also to assess the impact 
of this consumption on the diet quality and on the environ-
ment in São Paulo, Brazil. 

Methods: A cross-sectional population-based survey 
among a representative sample (n=1677) of adults and elderly 
people living in Sao Paulo, Brazil, was conducted in 2003. Diet 
was assessed by Multiple Source Method, using two 24-hour 
dietary recalls. The recommendation of 500g/week of red and 
processed meat consumption was considered excessive con-
sumption. To investigate the relationship between meat con-
sumption and diet quality we used the Brazilian Healthy Eating 
Index Revised. The environmental impact was analyzed accor-
ding to estimates of CO2 equivalents emission from meat pro-
duction (production of 1kg of Brazilian beef generates about 44 
kg of CO2 equivalents). 

Results: The mean of red and processed meat intake was 
110g/day (138g/day for men and 81g/day for women) and 
about 70% of population consumed more red and processed 
meat than what is recommended. Diet quality was inversely as-
sociated with excessive red and processed meat consumption 
in men. The greenhouse gases emission from meat consump-

tion in São Paulo, in 2003, were estimated at approximately 18, 
071, 988 tons of CO2 equivalents, representing about 5% of to-
tal CO2 emitted by agriculture in Brazil in 2003. 

Conclusions: The excessive red and processed meat con-
sumption, associated with poorer diet quality and important 
environmental impact observed, support initiatives and poli-
cies to advise to reduce red and processed meat consumption 
within the recommended amounts, as part of a healthy and en-
vironmentally sustainable diet. 

Key-words: red and processed meat; food intake; diet quali-
ty; environmental impact.

PO1274
NUTRITION OF CHILDREN WITH NEUROLOGICAL 
DISORDERS AND MENTAL RETARDATION FROM 
SOCIAL ESTABLISHMENTS IN BULGARIA
V. Duleva1, L. Rangelova1, S. Petrova1, E. Chikova-Ische-
ner1

1Department Food and Nutrition, National Centre 
of Public Health and Analyses, Sofia, Bulgaria

Background and objectives: Children with neurological 
disorders and mental retardation are at risk for nutrition and 
nutritional status. The most common deficits in these children 
are reduced average daily intake of energy and nutrients: pro-
tein, vitamins (vitamin D, vitamin B12, folate) and minerals 
(calcium, copper, phosphorus, magnesium, zinc). The aim of 
the study is to assess the food offered in social establishments 
in Bulgaria. 

Methods: In November 2010, the survey on nutrition of 
children aged of 3 to 19 years old with neurological disorders 
and mental retardation from 12 social establishment in Bulga-
ria was carried out. The weekly menu and corresponding food 
balance sheet from 4 seasons were analyzed. The results were 
compared with Reference Values for Energy and Nutrients In-
take for healthy children with moderate physical activity. 

Results: The main results reveal that the average daily In-
take from offered food for - Energy, Vitamin B1, Folate, Vi-
tamin D, Iron, Magnesium, Zinc and Calcium are under the 
recommendation for the children from two studied groups 
(3-7 and 7-19 years old) and Sodium is over the recommended 
levels. In the weekly menu the wholegrain products, milk and 
milk products, fruit and vegetables, meat and fish are insuffi-
cient and unbalanced presented. There are increased risk for 
deficiency of main nutrients and impaired nutritional status of 
children. 

Conclusions: The results are basis for methodical guideli-
ne material and recommendations for improving nutrition of 
children with neurological disabilities and mental retardation 
from social establishment in Bulgaria. 
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Key words: children with neurological disorders, children 
with mental retardation, nutrition, requirements.

PO1275
“SALT REDUCTION IS HEALTHY, BUT MY INTAKE 
IS FINE” INTERNATIONAL RESEARCH REVEALS 
BARRIERS FOR PROGRESS IN SALT REDUCTION.
R. Newson1, I. Elmadfa2, G. Biro3, Y. Cheng4, V. Prakash5, 
P. Rust6, M. Barna3, R. Lion1, G. Meijer1, N. Neufingerl1, I. 
Szabolcs3, R. van Zweden1, Y. Yang7, G. Feunekes1

1Department of Research & Development, Unilever, 
The Netherlands 
2Institute of Nutritional Sciences, University of Vien-
na, Vienna, Austria 
3Faculty of Health Sciences, Semmelweis University, 
Hungary 
4Nutrition Sciences Group, Chinese Nutrition Socie-
ty, China 
5Council of Scientific & Industrial Research (CSIR), 
JSS Institution, India 
6Department of Nutrition Sciences, University of 
Vienna, Vienna, Austria 
7National Institute of Nutrition and Food Safety, 
Chinese Center for Disease Control and Prevention, 
China

Background and objectives: Salt reduction is important for 
reducing hypertension and risk of cardiovascular events, ne-
vertheless worldwide salt intakes are consistently higher than 
recommendations. Consequently strategies to reduce intake 
are required, however effective strategies require an unders-
tanding of salt intake behaviours, and limited information is 
available on this. As such, a multinational study was conducted 
to derive knowledge on salt intake and salt reduction characte-
ristics and behaviours in the general population. 

Methods: Participants, aged 18-65years, were recruited 
from Germany, Austria, Hungary, India, China, South Africa, 
and Brazil (n=5, 987: stratified by age-group and gender). In-
formation was collected on: salt intake and openness to chan-
ge, perceptions of intake and key sources of salt, knowledge of 
intake recommendations, beliefs and attitudes towards salt re-
duction, responsibility and communication preferences. 

Results: While salt reduction was seen as important and 
healthy, over one third of participants were not interested in 
salt reduction and the majority were unaware of recommen-
dations. Salt intake was largely underestimated, and there was 
a lack of awareness of the sources of dietary salt. Across all 
countries participants saw themselves as the main person res-
ponsible for their salt intake, but also acknowledged the role 

of a variety of key players. In order to improve salt reduction 
participants wanted to learn more about why salt was bad for 
health, and what the main sources in the diet were. 

Conclusions: Strategies to reduce salt intake need to rai-
se interest in engaging in salt reduction – through improving 
awareness, and increasing understanding of levels of intake and 
sources of salt in the diet. Similarities and differences were no-
ted between the countries, indicating that while some aspects 
of salt reduction can be globally implemented, local tailoring 
is required to match the stage of salt reduction that the popu-
lation is in. 

Key words: salt reduction, cardiovascular disease, beha-
viour.

PO1276
DELPHI METHOD TO IDENTIFY EDUCATIONAL 
MATERIALS ON HEALTHY FOOD FOR TEACHERS, 
SCHOOL-AGE CHILDREN AND THEIR PARENTS.
F. Vio1, L. Lera1, J. Salinas1, A. Fuentes-García2

1Institute of Nutrition and Food Technology (INTA), 
University of Chile, Chile 
2School of Public Health, University of Chile, Chile

Background and objectives: Delphi method applied to get 
expert consensus about healthy food topics to include in edu-
cational materials for preschool and school-age children, their 
parents and teachers is described. 

Methods: The questionnaire was developed with the results 
of surveys and focus groups in children, parents and teachers 
made previously in a research project. The questionnaire was 
mailed to 54 experts in nutrition, education and communica-
tion in a first round. The results were analyzed and forwarded 
in a second round with the subjects without consensus with 38 
responses. 

Results: The cycle was completed by a validation conducted 
through a questionnaire with two groups of teachers and two 
groups of parents (total 20 parents and 23 teachers). Results 
prioritized audiovisual educational materials on the writings, 
favoring participatory activities such as cooking workshops, 
games, activities over the passive, such as information at parent 
meetings, delivery of educational materials and conferences of 
experts. There was consensus on education in health behaviors 
such as not giving them money to carry to school for buying 
non healthy snacks, make healthy food choices on family ou-
tings and recreational activities associated with healthy eating 
during weekends; prefer healthy food prepared at home instead 
of the processed food; restrict eating out candy and prefer fa-
mily meals without watching TV and food instead of taking a 
snack in the evening. 

Conclusions: These results are critical to design educatio-
nal materials on healthy eating plans to change current eating 
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habits that are contributing significantly to increase childhood 
obesity. Acknowledgements: This study was funded by FON-
DECYT project Nº 1110044. 

Key words: Delphi method, healthy eating, nutrition edu-
cation, eating habits.

PO1277
CONSUMPTION OF MACRO AND MICRONU-
TRIENTS IN CHILDREN BETWEEN 6 AND 23 
MONTHS OF AGE IN THE HIGHLANDS OF PERU
A. Vargas1, H. Torres1, N. Zavaleta2, G. Respicio2

1Technical Department, Action Against Hunger 
Spain, Lima, Perú 
2Instituto de Investigación Nutricional, Lima, Peru

Background and objectives: The period of infant growth 
between 6 and 23 months is critical in developing countries, 
with high prevalence of chronic malnutrition and iron defi-
ciency anaemia. Investigations on food consumption in the 
Andean region are not common despite their importance for 
food and nutrition policy formation. This study examines the 
extent to which macro and micronutrient consumption levels 
compare with standard requirements in the province of Vilcas-
huaman, Ayacucho, in Peru. 

Methods: The study is descriptive, using a random sub-
sample of 50 conglomerates (one child per conglomerate), 
which belong to a multistage stratified probabilistic sample, 
by conglomerate, with a level of confidence of 95% and 5.08% 
maximum error. A food consumption survey was applied, 
combining the 24 hour recall method and direct weighing of 
food portions, from January to March, with mothers as infor-
mants. 

Results: 3 age groups are presented, from 6 to 8, from 9 to 
11 and from 12 to 23 months of age, and intake from comple-
mentary foods is considered. Average calorie consumption was 
186 Kcal/day; 310 Kcal/day, and 517 Kcal/day respectively, and 
that of protein was 5.54 g/day; 9.2 g/day and 15.1g/day respec-
tively. Average iron consumption was 1.8 g/day, 2.6 g/day and 
4.4 g/day respectively, and that of vitamin A was 525.6 RE/day; 
252.8 RE/day and 320.8 RE/day respectively. Considering that 
food consumption of these age groups also includes a portion 
of breast milk, 38% of children manage to cover their caloric 
requirements, 82% cover recommended protein levels, 12% 
those of iron, and 66% those of vitamin A. 

Conclusions: A high percentage of children from 6 to 23 
months of age in rural areas show deficient consumption of ca-
lories and iron, as well as protein and vitamin A deficiencies, 
which impede proper child growth and development. 

Key words: calories, protein, iron, vitamin A, rural.

PO1278
IRON DEFICIENCY ANAEMIA IN CHILDREN IN RU-
RAL DISTRICTS OF PERU
A. Vargas1, L. Espejo1, J. Diaz1, H. Torres1, R. Ruiz2

1Technical Department, Action Against Hunger 
Spain, Lima, Perú 
2Technical Department, INTERSOCIAL, Lima, Perú

Background and objectives: Iron deficiency anaemia is a 
severe public health problem in Peru. Few studies have inves-
tigated the situation in rural areas. This study examines anae-
mia and associated factors in 4 rural districts in the region of 
Ayacucho. 

Methods: The study is descriptive and analytic, with a two 
stage probabilistic sample with a level of confidence of 95% and 
5% accuracy. Hemoglobin levels in 297 children from 6 to 35 
months were measured with a HemoCue® photometer hemog-
lobin detection system, with adjustments for altitude. A survey 
and qualitative recall for child food consumption for the pre-
vious day were implemented. 

Results: 74% of children from 6 to 35 months suffer from 
iron deficiency anaemia (<11 g/dl Hb). The prevalence is hig-
her in those from 6 to 12 months (90%). In relation to mothers’ 
knowledge, 83% do not know the causes and consequences of 
anaemia and 92% do not know preventative measures. Regar-
ding food consumption, 45% of children ingested food rich in 
iron, 8% consumed an iron-absorption enhancer and 53.2% 
consumed iron-absorption inhibitors, mainly herbal teas. The 
study identified less anaemia in children whose mothers work 
for income compared to those whose mothers do not (67% vs 
77%; p=0.001). Within the group of anaemic children rates 
of moderate and severe anaemia were higher for those who-
se mothers do not know preventative measures (65% vs 46%; 
p=0.02), those who do not consume enhancers (67% vs 36%; 
p=0.000) and those who do consume inhibitors (72% vs 55%; 
p=0.000). 

Conclusions: Iron deficiency anaemia in children under 
three is high in rural areas. Factors associated with the preva-
lence of anaemia are the child’s age and the mother’s partici-
pation in salaried work. Factors associated with the severity of 
anaemia are knowledge regarding preventative measures, and 
consumption of enhancers and inhibitors. 

Key words: anaemia, rural, enhancers, inhibitors.
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PO1279
REVIEW OF FOOD-BASED DIETARY GUIDELINES 
IN LATIN AMERICA AND THE CARIBBEAN AND 
EMERGING RECOMMENDATIONS
V. Molina1, E. Muehlhoff1, C. Alvarez1, C. Dárdano1

1FAO, Guatemala

Background and objectives: Food-Based Dietary Guideli-
nes (FBDG) are important in the promotion of healthy diets 
and lifestyles and can play a critical role in countries’ efforts to 
improve dietary patterns and public health. FAO carried out a 
study to assess progress made by Latin America and Caribbean 
(LAC) countries in the development, implementation and eva-
luation of FBDG. 

Methods: National responsible officers for FBDG in 33 
countries were requested to complete a questionnaire and pro-
vide their published FBDG. This was supplemented by a litera-
ture review to evaluate information relating to the implemen-
tation and evaluation of FBDG in LAC.

Results: Twenty-four countries in the LAC region have de-
veloped FBDG; to date 11 have revised them, messages show 
a shift in orientation from addressing undernutrition and mi-
cronutrient malnutrition to obesity and NCDs, with frequent 
focus of messages on: ‘maintain a healthy weight’, ‘reduce salt 
or fat consumption’, reflecting the nutrition transition that 
the region is experiencing. Often guidelines use ambigous 
terms (i.e. increase/decrease consumption) and do not speci-
fy quantities and portion sizes, making it difficult for people 
to put them into practice. While most countries (15) have im-
plementation plans, these are not comprehensive enough and 
lack the necessary political and financial support to reach the 
public at large. FBDG are rarely evaluated thus their impact 
remains unknown; also the published literature on implemen-
tation in the LAC region is very limited. Some LAC countries 
are initiating novel approaches through integrating FBDG into 
a broader health promotion strategies (e.g. Chile “Elige Vivir 
Sano” program) involving diverse sectors backed up by high 
level political support. 

Conclusions: To halt the rising tide of obesity and NCDs, 
improvements are needed in the implementation and evalua-
tion of FBDG. Emerging recommendations are discussed for 
consideration by countries when updating their FBDG. 

Key words: Food-Based-Dietary-Guidelines, healthy diets 
and lifestyles, NCDs prevention.

PO1280
THE SCHOOL FRUIT SCHEME IMPACT ON FRUITS 
AND VEGETABLES CONSUMPTION BY CHILDREN 
IN POLAND.
K. Wolnicka1, M. Jarosz1, J. Jaczewska-Schuetz1, A. Ta-
raszewska1

1Department of Dietetic and Nutrition in Hospitals 
with Clinic of Metabolic Diseases and Gastroentero-
logy, National Food and Nutrition Institute, Warsaw, 
Poland

Background and objectives: The main objective of evalua-
ting the UE School Fruit Scheme was to determine its impact 
on the eating habits of children, especially on fruits and vege-
tables consumption. 

Methods: The evaluation of the School Fruit Scheme was 
performed among third-grade pupils (9 years old) from 58 ran-
domly selected primary schools before launching the distribu-
tion of fruit and vegetables (October 2010) and at the end of 
the fruits and vegetables distribution period (May-June 2011). 
The study was conducted in schools participating in the School 
Fruit Scheme (intervention group) and in schools not partici-
pating in the Scheme (control group). Evaluation of fruits and 
vegetables consumption was based on the 3-day food record 
method. 

Results: At the end of the School Fruit Scheme, fruits con-
sumption, vegetables consumption and total fruits and vegeta-
bles consumption on school days and weekends days was sig-
nificantly higher in the intervention group than in the control 
group but was still under recommendations. At the end of the 
Scheme the total consumption of fruit and vegetables on school 
days in the intervention group was 21% higher in comparison 
to the control group. 

Conclusions: The evaluation results show that the Scheme 
has a very strong potential and is an appropriate tool to impro-
ve the eating habits of children towards consuming more fruit 
and vegetables for the future. 

Key words: intervention, school, fruits vegetables con-
sumption, children, public health.
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PO1281
THE SCHOOL FRUIT SCHEME IMPACT ON SELEC-
TED NUTRITION BEHAVIOURS OF PARENTS IN 
POLAND.
M. Jarosz1, K. Wolnicka1, A. Taraszewska1, J. Jaczewska-
Schuetz1

1Department of Dietetic and Nutrition in Hospitals 
with Clinic of Metabolic Diseases and Gastroentero-
logy, National Food and Nutrition Institute, Warsaw, 
Poland

Background and objectives: The main objective was to de-
termine the UE School Fruit Scheme impact on the nutrition 
behaviours of parents especially their attitudes towards child 
nutrition. 

Methods: The analysis was performed among third-grade 
pupils (9 years old) from 58 randomly selected primary schools 
before launching the distribution of fruits and vegetables (Oc-
tober 2010) and at the end of the fruits and vegetables distri-
bution period (May-June 2011). The study was conducted in 
schools participating in the Scheme (intervention group) and 
in schools not participating in the Scheme (control group). 
The analysis of parents habits was undertaken by means of a 
children’s questionnaire. 

Results: After the intervention, children from the group 
participating in the Scheme significantly statistically more of-
ten responded that their parents encouraged them to eat vege-
tables (p<0, 0001) and to eat fruit (p<0, 0001) daily or almost 
every day. A child’s participation in the School Fruit Scheme 
may have had a positive effect on its parents’ behaviour and 
on encouraging parents to more frequently remind their chil-
dren about eating vegetables/fruits. Positive changes related to 
children bringing vegetables to school were observed only in 
the group participating in the School Fruit Scheme (11.7% be-
fore the Scheme vs 18.6% towards the end of the Scheme; p<0, 
0001). The mean calculated on the basis of answers reflecting 
the frequency of providing children with prepared, ready-to-
eat sliced fruit between meals was significantly greater in the 
intervention group than in the control group after the Scheme’s 
completion (p=0, 03). 

Conclusions: The Scheme influenced some of the parents’ 
dietary habits, especially their attitudes towards child nutrition 
e.g. encouraging children more frequently to eat fruits and ve-
getables, serving children sliced fruit between meals more fre-
quently or packing vegetables into children’s lunchboxes more 
frequently. 

Key words: intervention, fruits and vegetables, schools, nu-
trition behaviours, parents.

PO1282
FOOD KNOWLEDGE AND FOOD CONSUMPTION 
IN SCHOOL-AGE CHILDREN, PARENTS AND TEA-
CHERS: A COMPARATIVE ANALYSIS
F. Vio1, J. Salinas1, L. Lera1, C. Gloria. González1, C. Huen-
chupán1

1Institute of Nutrition and Food Technology (INTA) 
University of Chile, Chile

Background and objectives: The objective was to conduct 
a comparative analysis about food knowledge and food con-
sumption in pre-school and school-age children, their parents 
and teachers, to establish a baseline for a nutrition education 
intervention model in schools. 

Methods: Surveys were conducted to pre-school and 
school-age children, their parents and teachers about healthy 
and non healthy food knowledge and food consumption. 

Results: showed an excellent healthy food knowledge and 
food consumption in children (100% recognized fish, fruits 
and vegetables as healthy food). In parents, despite a good 
knowledge about healthy food, consumption was unhealthy: 
30.8% of pre-school parents drank more than 2 soft drinks 
per day, compared to 64.7% of basic school parents (p<0.001). 
Teacher’s food consumption was also unhealthy: 64% ate more 
than two portions of bread per day, 36% salty snacks and 64% 
sweet snacks during the week, and 55% consumed hamburguer 
or pizzas at least twice per week. Distribution of food during 
the day showed that 98% of parents had breakfast; 96% had 
lunch, and 77% had an afternoon snack with a lot of bread 
and soft drinks, and just 55% had dinner. 69% of pre-school 
age parents ate dinner compared to 44% of school-age parents 
(p<0.01). Pre-school age parents did not give money to their 
children to buy snacks at the school; however, a third of the 
school-age parents gave money to their children (p<0.05). This 
fact demonstrates a major care for healthy food in pre-school 
age children that is not maintained during the first school gra-
des. 

Conclusions: This study shows how to design nutrition 
education programs, considering the present food knowledge 
and food consumption of pre-school and school age children, 
their parents and teachers. Acknowledgements: This study was 
funded by FONDECYT project Nº 1110044. 

Key words: food knowledge, food consumption, nutrition 
education, school food programs.
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PO1283
HOSPITAL SUPPORT FOR MALNOURISHED CHIL-
DREN
O. Ousmane1

1Université de Ouagadougou/UFR-SVT/CRSBAN, 
Burkina Faso 
2Université de Kara/FAST, Togo

Background and objectives:Malnutrition which is a con-
sequence of disease and inadequate food intake is one of the 
main problems of health and well-being affecting children 6 
to 59 months in Burkina Faso. The objective of this study is: 
determining provenance geographic and social of ill children, 
identify health structures which refer the malnourished chil-
dren at the Saint Camille CREN. 

Methods: it is a longitudinal study which focused on data 
of 60 children in nutritional rehabilitation at the medical center 
CREN Saint Camille. For the collection of data, two methods 
have been used: individual maintenance where individual in-
formed consent has been asked to all the mothers of the chil-
dren and observation. 

Results: During the study period, the annual average of the 
admission is 600 children. The classic excess morbidity of wo-
men has been found (52% of girls compared with 48% of boys). 
The socio-economic level of the mothers it appears that 80% do 
not have a job or access to a regular income. The low income 
of the parents and their lack of knowledge of the nutritional 
needs of the children explain the maximum recruitment of the 
malnourished in these groups. Dietary therapy cured rate is 
86.7% for an average length of stay of 28 ± 6 days. They have on 
average 6, 8 g / kg/day during the stay at the CREN. Ignorance, 
poverty and family difficulties prevent the parents to provide 
the child malnutrition, care and adequate food. 

Conclusions: It is very important that persons dealing with 
children have appropriate recommendations for infant and 
young child, and both illness feeding, they know the path to 
follow for the management of malnourished. 

Key words: Support, malnutrition, Burkina Faso.

PO1284
DO WE NEED TO CORRECT SERUM FERRITIN FOR 
INFLAMMATION TO ASSESS IRON DEFICIENCY 
IN OBESITY-RIDDEN SETTINGS? EXAMPLE IN UR-
BAN MOROCCO
A. Gartner1, J. Berger1, A. Bour2, J. El Ati3, P. Traissac1, E. 
Landais1, S. El Kabbaj4, F. Delpeuch1

1UMR Nutripass IRD-UM2-UM1, Institut de Recher-
che pour le Développement (IRD), Montpellier, 
France 
2Equipe de Transition Alimentaire et Nutritionnelle 
(ETAN), Faculté des Sciences, Université Ibn Tofaïl, 
Kénitra, Morocco 
3Service Etudes et Planification, Institut National de 
Nutrition et de Technologie Alimentaire (INNTA), 
Tunis, Tunisia 
4Laboratoire de Recherche et d’Analyses Médica-
les (LRAM), Fraternelle de la Gendarmerie Royale, 
Rabat, Morocco

Background and objectives: Many developing countries 
are already facing high levels of overweight/obesity, along 
with still high levels of iron deficiency (ID). Although causes 
of inflammation as infectious/malaria/parasitic diseases are 
no longer widespread, new reasons to correct serum ferritin 
(SF) concentrations, such as adiposity-induced inflammation, 
should be taken into consideration. Objective was to assess the 
extent of underreporting of ID when using uncorrected SF vs. 
corrected SF according to adiposity. 

Methods: A cross-sectional survey in the area of Rabat used 
a random sample of 811 women aged 20-49y. Corrected SF 
was SFx0.65 when inflammation (C-reactive protein>5mg/L). 
ID was SF<15µg/L. Adiposity was assessed by BMI (normal 
BMI<25, pre-obese 25<BMI<30, obese BMI>30 kg/m2), waist 
circumference and body fat. Differential effect of SF correction 
on ID status based on adiposity was assessed by models inclu-
ding adiposity x correction interactions and accounting for re-
peated measurements. 

Results: Prevalence of pre-obesity was 33.0%, of obesity 
34.0% and of inflammation 26.7%. Adjusted for socio-demo-
graphics or not, inflammation was strongly linked with adipo-
sity (9.6%, 23.7% and 46.1% in normal, pre-obese and obese 
subjects, respectively, P<0.0001). Not correcting SF underes-
timated prevalence of ID (37.2% vs. 42.1%; difference=-4.9%, 
P<0.0001). The difference increased with adiposity (-1.3%, 
-4.3% and -9.1% in normal, pre-obese and obese subjects, in-
teraction P=0.0002). False negative ID cases (SF not corrected 
vs. corrected) reached 22.4% in obese women vs. 3.0% in nor-
mal-BMI. Analogous results were observed for other adiposity 
measures. 

Conclusions: Using corrected SF avoided failure to detect 
ID in about one woman out of five because she was obese. In 
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middle-income countries concerned by ID and obesity, as-
sessment of ID with a single indicator still needs to use correc-
ted SF even if infectious diseases are no longer widespread but 
because overweight/obesity has become the main cause of in-
flammation. 

Key words: Adiposity-induced inflammation; Women; 
North Africa; Health/nutrition transition.

PO1285
NUTRITIONAL STATUS IN THE CUBAN POPULA-
TION MORE THAN 15 YEARS OLD OF THE III NA-
TIONAL SURVEY OF RISK FACTORS
M E. Díaz-Sánchez1, S. Jimenez-Acosta1, R. García-Ro-
che2, M. Bonet2, M. Hernández-Triana1

1Instituto de Nutrición e Higiene de los Alimentos, 
La Habana, Cuba 
2Instituto Nacional de Higiene, Epidemiología y 
Microbiología, La Habana, Cuba

Background and objectives:The world-wide tendency of 
the body weight and adiposity increase promotes the popula-
tion studies in different countries. 

Methods: Data of the Body Mass Index and the Waist/Hip 
ratio obtained from a complex sample design by multi-stage 
conglomerates, in men and women of III the National Survey 
of Factors of Risk carried out in Cuba, older than 15 years. The 
nutritional status in the urban and rural zone of the country 
was evaluated. Objectives: Analyze the changes of the nutritio-
nal status in Cuban population by ages, sex, zone of residence 
and other socio demographic characteristics. 

Results: Lower body weight is present in the 7, 6% [IC: 6, 
9-8, 3] of the total population, normal weight is 47, 6% [IC: 
46, 2-48, 9]. The 44, 8% [IC: 43, 4-46, 3] of global overweight 
and the 15, 0% [IC: 14, 0-16, 1] of the obesity, indicate that the 
excess of body weight has been increased in Cuba in the last de-
cade. The global overweight in men (41.16% [IC: 39.2-43.1]) is 
less than in women (48.3% [IC: 46.6-50.0]), to expenses mainly 
of a higher prevalence of the obesity in these last ones. Ap-
proximately a quarter of the population has a greater propor-
tion of body fat deposited around the waist, more elevated in 
feminine sex; the risk for a waist increased by central adiposity 
excess exists even with normal weight. The higher percenta-
ge of overweight appears in people with university instruction 
and married, of different labor activities. Higher prevalence of 
overweight and obesity in the urban zone stand out. 

Conclusions: The Cuban population has reduced its preva-
lence of low weight, but it was increased the obesity in the last 
years significantly. 

Key words: Nutritional status, Obesity, Risk Factors.

PO1286
EVIDENCE FOR A NEED TO REVIEW CURRENT 
RECOMMENDATIONS: SEDENTARY BEHAVIOUR 
AND PHYSICAL ACTIVITY IN URBAN SOUTH 
ASIAN WOMEN
I. Waidyatilaka1, P. Lanerolle1, R. Wickremasinghe2, S. 
Atukorala1, N. Somasundaram3, A. de Silva4

1Department of Biochemistry and Molecular Bio-
logy, Faculty of Medicine, University of Colombo, 
Colombo, Sri Lanka 
2Department of Public Health, Faculty of Medicine, 
University of Kelaniya, Ragama, Sri Lanka 
3Endocrine Unit, National Hospital of Colombo, 
Colombo, Sri Lanka 
4Department of Physiology, Faculty of Medicine, 
University of Colombo, Colombo, Sri Lanka

Background and objectives: Despite Asians being at a hig-
her risk of type 2 diabetes mellitus than non Asians, the relative 
effects of physical activity and sedentary behaviours on glycae-
mic status among South Asians are unclear. Our aims were to 
describe physical activity and sedentary behaviours in urban 
Sri Lankan women of South Asian ancestry, and examine their 
relative contribution to glycaemic status. 

Methods: 2800 women (30-45 years) from urban Colom-
bo were selected by random cluster sampling and screened for 
dysglycaemia. All newly diagnosed drug naive dysglycaemics 
(n=272) were recruited, and a further 345 normoglycaemic 
women were randomly selected from each cluster. Glycaemic 
status was confirmed by HbA1c. Physical activity and seden-
tary behaviours were assessed by International Physical Activi-
ty Questionnaire (IPAQ). TV viewing time, demographic data, 
diet and anthropometry were recorded. Contribution of varia-
bles to dysglycaemia was assessed through logistic regression 
analysis. 

Results: Mean energy expenditure on walking (2648.5 ± 
1023.7 MET-min/week) and on moderate and vigorous physi-
cal activity (4342.3 ± 1768.1 MET-min/week) for normoglyce-
mic and dysglycaemic women (walking;1046.4 ± 728.4, mode-
rate and vigorous physical activity; 1086.7 ± 1184.4 MET-min/
week) exceeded WHO recommendations. 94.3% spent > 1000 
MET-minutes/week on physical activity. Mean sitting and TV 
time for normoglycaemic and dysglycaemic women were 154.3 
± 62.8, 38.4 ± 31.9, 312.6 ± 116.7 and 140.2 ± 56.5 minutes/day 
respectively. Both, physical activity and sedentary behaviour 
contributed to dysglycaemia, after adjusting for family history, 
diet, systolic blood pressure and BMI. 

Conclusions: Although compared to recommendations, 
physical activity was high and sedentary behaviours were low, 
both were associated with glycaemic status. Urban South Asian 
women are at risk of dysglycaemia at lower levels of sedentary 
behaviour and greater physical activity than western popula-
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tions, indicating the need to re-visit current classifications in 
physical activity guidelines for South Asians. 

Key words: Physical activity, sedentary behaviour, Asia.

PO1287
EFFECTS OF ECONOMIC TRANSITION ON DIE-
TARY FAT INTAKE AMONG CHINESE ADULTS
B. Zhang1, H. Wang1, W. Du1, C. Su1, S. Du2, Z. Wang1, J. 
Zhang1, J. Zhang1, F. Zhai1, B. Popkin2

1National Institute of Nutrition and Food Safety, 
Chinese Center For Disease Control and Prevention, 
China 
2Department of Nutrition, University of North Caro-
lina at Chapel Hill, USA

Background and objectives: To explore effects of economic 
changes on dietary fat intake among Chinese adults. 

Methods: Data of the China Health and Nutrition Sur-
vey from 1991 to 2009 were used. Dietary data were collected 
by using 3 consecutive 24-hour recalls in combination with 
weighing methods. Tertiles of urbanization scales and per ca-
pita annual household income were used to measure economic 
changes over time. 

Results: Average fat intake among Chinese adults increased 
from 62.7 grams/day (g/d) in 1991 to 77.2 g/d in 2009. Fat in-
take increased faster in low urbanization group (from 54.0 g/d 
to 72.1 g/d) than in high urbanization group (from 72.1 g/d 
to 80.8 g/d). It was increasing constantly in low urbanization 
group while it increased before 2000 and declined thereafter 
in high urbanization group. More than half of Chinese adults 
consumed 30% or more energy from fat, including 39.8% po-
pulation in low urbanization group and 47.6% in low income 
group in 2009. The patterns and trends were similar among in-
come and urbanization tertiles. 

Conclusions: This study presents extra evidence that in-
creased income is pushing Chinese adults away from traditio-
nal low-fat diet to high-fat diet, particularly in low income and 
urbanization populations. 

Key words: fat intake, urbanization, income.

PO1288
CONSUMER ACCEPTABILITY AND EFFECTIVE-
NESS OF SIX MENU CALORIE LABELING FORMATS 
ON FOOD CHOICES USING MOBILE TABLET TECH-
NOLOGY
M. Fotouhinia Yepes1,2, M. Siegrist1, J. Yen2

1Department of Consumer Behavior, ETH Zurich, 
Zurich, Switzerland 
2Department of Nutrition, EHL Lausanne, Lausanne, 
Switzerland

Background and objectives: In an effort to reduce national 
obesity epidemic, placement of calorie information on restau-
rant menus has been approved as national law in certain coun-
tries. With increasing proportions of foods consumed away 
from home, such legislation serve to provide simplified and 
visible nutrition information at points of purchase. This study 
aimed to determine the most acceptable and effective nutrition 
labeling format for use in restaurant settings. 

Methods: Using mobile tablet technology, five different nu-
trition labeling formats were tested including combinations of 
numeric calorie labels, Traffic Light (TL) system and % Daily 
Intake system (%DI), plus a control group without calorie in-
formation. Using a local restaurant menu, 126 participants 
made their food selection and completed a post selection ques-
tionnaire on perceived attractiveness and influence of each la-
beling formats on their food decision process. Each participant 
was exposed to a single labeling format and calorie content of 
each participant’s selection was calculated to determine actual 
impact of calorie labeling on food choices. 

Results: Overall participants indicated a strong support for 
inclusion of nutrition information on restaurant menus using 
tablet technology. Comparisons of different labeling format 
using One way ANOVA indicated a significant overall diffe-
rence between labeling groups in terms of attractiveness F (4, 
100)= 4.353, p=.003. The response for attractiveness was hig-
hest amongst TL color coding groups. The attractiveness was 
significantly increased if color coding was combined with %DI 
information. The results revealed a positive correlation bet-
ween attractiveness and perceived influence on food choice for 
the TL groups. (r=0.712, p<0.001). The findings indicated no 
significant effect of calorie labeling on total calories selected. 

Conclusions: Tablet technology can be used to provide va-
luable nutrition transparency to consumers, in a format that’s 
easy to understand and use while making food decisions in res-
taurant settings. 

Key words: Menu calorie labeling, food choice, technology
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PO1289
SEASONAL CHANGES IN IRON AND VITAMIN A 
STATUS AMONG WOMEN IN RURAL SOUTH-EAST 
PERU
U. Chavez Zander1, J. Erhardt2, A. Mujica Sanchez3, M. 
Krawinkel1

1Justus Liebig University of Giessen, Giessen, Ger-
many 
2VitA-Iron Lab, Willstaett, Germany 
3Universidad Nacional del Altiplano UNA, Puno, 
Peru

Background and objectives: Dietary diversity (DD) is a 
long term strategy to tackle micronutrient deficiencies in re-
source-poor populations but may be influenced by seasonal 
food availability. In isolated regions, qualitative food scores are 
a proxy indicator of diet quality. In this context, micronutrient 
status based on biochemical data also needs to be assessed 
using field-friendly methods. Objective: A) To assess iron and 
vitamin A status, and DD and their seasonal changes among 
women of childbearing age in the post-harvest (post-S) and 
farming season (farm-S). B) To examine whether the micronu-
trient status is associated with DD. 

Methods: A repeated cross sectional study was carried out 
with 167 women aged 15 – 49 in post-S and 157 in farm-S du-
ring 2007. DD was assessed with a qualitative 24h recall in each 
season. Haemoglobin (Hb) and soluble transferrin receptor 
(sTfR) for iron status, retinol binding protein (RBP) for VA sta-
tus, and inflammation indicators were measured using dried 
blood spot assays. 

Results: Prevalence of anemia was 51.4% and 43.6% in each 
season, but only 12.6% and 4.0% of the women had a low iron 
status, respectively. Vitamin A status was marginal in 11.5% 
and 28.2% of the women. A significant seasonal decrease in 
sTfR (amelioration of the iron status) and RBP (impaired VA 
status) concentrations could be identified. Two women had 
VAD (2.8%) in farm S. Lower DD was associated with lower 
Hb concentrations, while animal source foods (ASF) were co-
rrelated with higher Hb and RBP levels (p < 0.05), and gathe-
ring of herbs with better VA status (p < 0.01)in post-S only. 

Conclusions: Anemia in this population is still highly pre-
valent and might not be related to iron deficiency only. Sea-
sonality alters iron and VA status. Even qualitative dietary 
assessments detected an association between consumption 
patterns and nutritional status. 

Key words: anemia, dietary diversity, vitamin A.

PO1290
LOGIC MODEL OF THE INITIATIVE LINKING THE 
BRAZILIAN NATIONAL SCHOOL FEEDING PRO-
GRAMME AND FAMILY FARMING
F. Schwartzman1, C. Mora1, B. Januario1, C. Bogus2, B. 
Slater1

1Department of Nutrition, School of Public Health, 
University of São Paulo, Brazil 
2Department of Public Health Practice, School of 
Public Health, University of São Paulo, Brazil

Background and objectives: The application of logic mo-
dels in the evaluation of process and outcomes of public po-
licies is highly recommended. The Brazilian National School 
Feeding Program (PNAE) has more than 50 years of existence 
and to date, there is no knowledge of the development of logic 
models to support it. The program has undergone important 
changes, one them being the strong connection with family far-
ming. Since 2009, with the implementation of the Law 11.947, 
at least 30% of the resources transferred to the states and mu-
nicipalities for PNAE should be used in the procurement of 
foods directly from family farmers. The implementation of this 
initiative is underway and it is important to evaluate how the 
process is taking place and its possible effects in schools and 
for local producers. The objective was to build a logic model 
focusing on the initiative linking PNAE with family farming. 

Methods: Key informants who participated in the drafting 
of the Law were interviewed. Information on the origin, objec-
tives, target audience, actions implemented and expected re-
sults of the initiative were collected, analyzed and systematized. 

Results: The information obtained subsidized the develo-
pment of a graphical representation of the logic model (which 
will be presented in the event) which allowed the identifica-
tion of the main components of the initiative linking PNAE 
and family farmers, in an articulated way. It also allowed the 
systematization of the expected results, supporting the identi-
fication of intermediate and final results, and direct and indi-
rect effects, both for schools and students, as for local farmers. 
Conclusions: The development of the logic model has been im

portant to identify the main elements of this initiative and 
has helped in the identification of the best performance indica-
tors to use in its process and outcome evaluation. 

Key words: Evaluation, logic model, PNAE, school feeding, 
family farming.
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PO1291
PREVALENCE OF INADEQUATE INTAKE OF FO-
LATE IN BRAZIL AFTER MANDATORY FORTIFICA-
TION: RESULTS FROM THE FIRST NATIONAL DIE-
TARY SURVEY
D M. Marchioni1, E. Verly Jr2, J. Steluti1, R M. Fisberg1, R. 
Pereira3, R. Sichieri2

1Universidade de São Paulo, São Paulo, Brazil	 
2Universidade Estadual do Rio de Janeiro, Rio de 
Janeiro, Brazil 
3Universidade Federal do Rio de Janeiro, Rio de 
Janeiro, Brazil

Background and objectives: evidence that folic acid de-
creases the incidence of neural tube defects led to mandatory 
food fortification in more than 50 countries, including Brazil. 
Our aims were to estimate the prevalence of folate inadequacy 
(POFI) according to life-stage and socio educational status. 

Methods: data from two non-consecutive food records 
from the National Dietary Survey/Household Budget Survey 
(HBS) 2008-2009 (33, 004 individuals over 10 years old) were 
used to estimate the usual dietary intake amounts of folate in 
mcg DFE - dietary folate equivalents, using the National Can-
cer Institute method to account for within person variance and 
the EAR (Estimated Average Requirement) cut-point method 
was used to calculate the POFI. 

Results: Overall POFI was 29.3%. In women of childbea-
ring age, the POFI was 36.7%, and in women over 50 y was 
higher than 40%. In men, POFI ranged from 14% in the youn-
gest to 36% in the eldest group. The median intake of folate was 
< 400 mcg for women in all age groups. The 95th percentile of 
folate intake was 740 mcg. 

Conclusions: In Brazil, public policy aiming to prevent 
POFI 

has been achieving positive results. Fortification with folate 
enhanced folate intake in all sex age groups, while maintaining 
the intake in a safe range. However, our data suggest that fur-
ther actions need to be taken to assure that women in childbea-
ring age accomplish the recommended intake of 400 mcg/d. 

Key words: folate, folic acid, food fortification, survey.

PO1292
FOLATE AND OTHER ONE CARBON METABOLISM 
RELATED NUTRIENTS AND RISK OF BREAST CAN-
CER
D M. Marchioni1, D. Chan2, M R. Vieira2, T. Norat2

1Universidade de São Paulo, São Paulo, Brazil	 
2Imperial College London, London, UK

Background and objectives: Adequate intake of folate ap-
pears to protect against cancer, however, it might act as a can-
cer promoting agent under circumstances of excessive intake. 
We conduct a systematic review and meta-analysis of the rela-
tionship between folate and metabolically related vitamins B12 
and B6 and breast cancer. 

Methods: Seventeen cohort studies, identified from a Pub-
med search up to December 2012, presented results on folate, 
B12 and B6 and breast cancer risk. Summary relative risks es-
timates (RR) and 95% Confidence Intervals (CI) for the hig-
hest versus the lowest level (HxL) and for linear dose–response 
analysis were estimated using a random effects model. 

Results: Total folate intake ranged from 45 to 1082 mcg/d. 
Intake of dietary folate and folic acid supplements were not re-
lated to breast cancer risk. The summary relative risks per 100 
mcg/d intake increase were 1.00 (95% CI: 0.99, 1.02; I2: 56%) 
for dietary and supplemental folate and 0.98 (95% CI: 0.95, 
1.02; I2:56%) for dietary folate. The RR for 2ng/ml/d increa-
se in blood levels was 1.00 (95% CI: 0.93, 1.09; I2: 64%). No 
association was observed in HxL meta-analysis. The analysis 
for B12 (dietary, supplemental and blood levels) and B6 intake 
yielded null results. Stratified analysis for total folate by folate 
intake level, age at first birth, parity, familial cancer, alcohol in-
take, smoking, BMI and energy intake displayed no significant 
associations. 

Conclusions: The reviewed evidence does not support the 
hypothesis of an effect of folate, B12 and B6 vitamins on breast 
cancer incidence. Acknowledgement: TN, DC, AV have been 
funded by the World Cancer Research Fund International 
(Grant number: 2007/SPO1). DMLM, by the Conselho Nacio-
nal de Desenvolvimento Científico e Tecnológico (Grant no. 
202537/2011-0). The views expressed are the opinions of the 
authors. They may not represent the views of the funders. 

Key words: breast cancer, folate, meta-analysis, B vitamins.
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PO1293
IT’S UTILIZATION, NOT SPATIAL ACCESS TO FOOD 
STORES THAT MATTERS, ESPECIALLY IN RURAL 
AREAS
J. Sharkey1, W. Dean1, C. Nalty1, C. Johnson2

1Program For Research In Nutrition and Health 
Disparities, School of Rural Public Health, TAMHSC, 
College Station, TX, USA 
2UNC Department of Nutrition, UNC-CH, Chapel 
Hill, NC, USA

Background and objectives: With a few notable excep-
tions, the majority of food environment research is urban-
centric and has not ventured into unincorporated and rural 
areas. Furthermore, much of the research on the environmen-
tal determinants of food choice and dietary intake focuses on 
spatial access to the retail food environment, especially larger 
supermarkets. However, distance to a food store alone may not 
reveal the way in which individuals interact with the food en-
vironment. Thus, the question becomes not one of estimating 
spatial access defined as distance, but what patterns of utiliza-
tion exist? And, how does utilization vary within an area?. 

Methods: Two 2006 datasets were linked: 1) a community 
health assessment of 1, 169 adults in six rural Central Texas 
counties (demographics, perceived community food environ-
ment, food security, location of store where most groceries 
were purchased, and travel for medical/dental services) and 2) 
ground-truthed identification and geocoding of all supermar-
kets and convenience stores in the 11, 567 km2 region. Analy-
ses included descriptive statistics, correlations, and hierarchical 
regression analyses for grocery purchases outside the 6-county 
region compared with shopping within the region. 

Results: 34% of survey participants shopped outside the 
6-county region. The odds for shopping outside the region 
were greater for adults who could not afford to eat balanced 
meals, traveled a greater distance for multiple services, and li-
ved greater than 14.4 miles to the nearest large supermarket. 

Conclusions: Although the nearest food store that marke-
ted fresh and canned fruits and vegetables was located within 
the 6-county region, more than one-third of participants shop-
ped outside the region and many combined shopping trips 
with traveling outside the region for medical and dental servi-
ces. Understanding environmental influences on dietary health 
must go beyond potential spatial access and take into conside-
ration patterns and determinants of utilization. 

Key words: food environment, food store utilization, rural.

PO1294
NIGERIAN WOMEN PARTICIPATING IN AN INTE-
GRATED MICROCREDIT AND mHEALTH BREAST-
FEEDING PROMOTION INTERVENTION WERE 
MORE LIKELY TO ADOPT INTERNATIONAL 
BREASTFEEDING RECOMMENDATIONS
V. Flax1, M. Negerie2, A. Usman2, S. Leatherman3, E. 
Daza1, M. Bentley1

1Carolina Population Center, University of North 
Carolina, Chapel Hill, NC, USA 
2Partners for Development, Abuja, Nigeria 
3Department of Health Policy and Management, 
University of North Carolina, Chapel Hill, NC, USA

Background and objectives: International breastfeeding 
recommendations are intended to reduce morbidity and mor-
tality in infants living in resource-limited settings. Only a small 
proportion of mothers in northern Nigeria follow the guideli-
nes. This study tested if providing group breastfeeding coun-
seling during routine microcredit meetings and sending cell 
phone breastfeeding messages would promote recommended 
breastfeeding practices in Bauchi state, Nigeria. 

Methods: We conducted a cluster-randomized controlled 
trial within the context of women’s microcredit. Several small 
groups of microcredit clients (with 5-6 women) met together 
monthly with their credit officer, who conducted seven monthly 
breastfeeding learning sessions with them. Randomization oc-
curred at the level of the monthly meeting groups. Text and 
voice messages were sent out weekly to a cell phone provided 
to each small group. Pregnant clients were recruited at baseli-
ne and interviewed again when their infants were >6 months. 
Logistic regression models adjusted for clustering were used to 
estimate the odds of performing behaviors in the intervention 
versus control group. 

Results: Among the women who completed the final survey 
(n=390), there were no significant differences in breastfeeding 
intentions at baseline. Post-intervention, reported practices 
were:exclusive breastfeeding to six months (51% intervention, 
34% control); initiation of breastfeeding within one hour of de-
livery (70% intervention, 47% control); and giving fluids other 
than milk during the first three days of life (14% intervention, 
30% control). The odds of exclusive breastfeeding (OR 2.4, 95% 
CI 1.4, 4.0) and timely breastfeeding initiation (OR 2.6, 95% CI 
1.6, 4.1) were increased while the odds of giving non-breastmi-
lk fluids in the first days of life (OR 0.4, 95% CI 0.2, 0.7) were 
decreased in the intervention versus control group. 

Conclusions: A face-to-face and mhealth breastfeeding 
promotion intervention provided in the context of microcredit 
increased the likelihood that women adopted recommended 
breastfeeding practices. 

Key words: breastfeeding, microcredit, mhealth.



886 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

PO1295
VITAMIN D INTAKES OF CHILDREN DIFFER BY IN-
COME AND RACE/ETHNICITY IN THE UNITED STA-
TES, 2007 TO 2010
C. Moore1, J. Radcliffe1, Y. Liu2

1Texas Woman’s University, USA 
2United States Department of Agriculture/Agricul-
tural Research Service, Children’s Nutrition Research 
Center, Department of Pediatrics, Baylor College of 
Medicine, USA

Background and objectives: Vitamin D status is a public 
health concern in the United States (U.S.), and differences in 
vitamin D intake may contribute to health disparities of chil-
dren from different race/ethnic groups. Mehotds: Total, dietary 
and supplemental vitamin D intakes of 6226 children age 1 
to 18 years in the U.S. were estimated and compared by inco-
me (low, medium, high) and race/ethnicity. Vitamin D intake 
was estimated utilizing 24-h dietary intake recalls and dietary 
supplement use questionnaires from the 2007-2010 National 
Health and Nutrition Examination Survey. Statistical analyses 
of weighted data were performed using SAS (V 9.2) to estimate 
vitamin D intake (means ± SE). 

Results: The race/ethnic distribution of children was 62% 
Non-Hispanic (NH) White, 23% Hispanic, and 15% NH 
Blacks. One-third of the children (33% ± 1.6) were in the low 
income category. Race and ethnic intake differences controlling 
for income, gender and age were assessed by ANCOVA. Total 
(dietary and supplement) vitamin D intake was greater in the 
high (7.9 ± 0.3 ug/d) income versus the low (7.2 ± 0.2 ug/d) in-
come category. Total vitamin D intake of Non-Hispanic (NH) 
White children (8.1 ± 0.2 ug/d) was greater than Hispanic chil-
dren (7.5 ± 0.1 ug/d) and NH Black children (5.9 ± 0.2 ug/d) 
(P <0.05). Although supplements were consumed by 80% of 
the children, the majority (73 % ± 0.9) were not meeting the 
Estimated Average Requirement for vitamin D from diet and 
supplements.

Conclusions: Public health efforts should target health 
messages especially to Black and Hispanic parents to increase 
vitamin D intake of children. Sponsored by a Texas Woman’s 
University Chancellor’s Research Fellowship grant. 

Key words: vitamin D, children, income, ethnicity.

PO1296
METABOLIC SYNDROME IN HEALTHCARE PER-
SONNEL FROM THE UNIVERSITY OF ANTIOQUIA- 
COLOMBIA: LATINMETS STUDY
L I. González-Zapata1, G. Deossa1, J. Monsalve-Álva-
rez1, J. Díaz-García1, N. Babio2, J. Salas-Salvadó2

1School of Nutrition and Dietetics, University of 
Antioquia, Medellín, Colombia 
2Human Nutrition Unit, Universitat Rovira i Virgili, 
Reus, Spain

Background and objectives: Hypertension (HTN), athe-
rogenic dyslipidemia, an increased glycemia in a fasting state, 
and abdominal obesity (AO), constitute a cluster of risk factors 
for cardiovascular disease named metabolic syndrome (MS). 
The objective of this research was to analyze the prevalence and 
distribution of MS and its components in healthcare personnel 
from the University of Antioquia. 

Methods: Cross-sectional study conducted between 2010 
and 2011. The collected data included anthropometrical, bio-
chemical, socio-demographic, and lifestyle variables. The MS 
was diagnosed using the harmonized IDF/AHA definition. 
Descriptive and analytical statistical analyses were performed, 
including Chi2 tests, and α=0.05. 

Results: 285 volunteers (29.1% men) with ages between 20-
61 years were included. 31.6% of participants were overweight 
(Body Mass Index BMI higher than 25 kg/m2. AO (29.8%) and 
HTN (29.8%) were the most frequent components of MS. Glo-
bal prevalence of MS was 17.5% (95%CI:13.1;22). There was no 
significant difference between men and women in terms of the 
prevalence of AO (women 30.7%, men 27.7%; p>0.05), and low 
HDL (women 28.7%, men 24.1%; p>0.05), but the other diag-
nostic components were more prevalent in men. Except for 
the HDL, all the diagnostic components of MS were associa-
ted with being overweight by BMI. There was a lower presence 
of MS among women (OR 0.328; 95%CI:0.175;0.614; p<0.05), 
and a positive gradient with age and income. Likewise, the pre-
valence of MS was higher among smokers and those who are 
overweight (p<0.05). After adjusting for age, MS was associated 
with sex (OR 0.348; 95%CI: 0.178;0.680) and being overweight 
(OR 14.592; 95%CI: 6.343;33.570). 

Conclusions: The most frequently observed components of 
MS in the studied sample were AO and HTN. BMI, sex, and 
socio-economic status are important independent risk factors 
associated with MS. 

Key words: Metabolic syndrome, cardiovascular disease, 
socio-demographic risk factors, Body Mass Index, healthcare 
personnel.
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THE INFORMAS FRAMEWORK FOR MONITORING 
FOOD MARKETING TO CHILDREN
B. Kelly1, L. King2, L. Baur2, M. Rayner3, T. Lobstein4, C. 
Monteiro5, J. Macmullan6, S. Mohan7, 
1School of Molecular Bioscience, The University of 
Sydney, Sydney, Australia	  
2Prevention Research Collaboration, The University 
of Sydney, Sydney, Australia 
3British Heart Foundation Health Promotion Re-
search Group, University of Oxford, Oxford, UK 
4International Association for the Study of Obesity, 
London, UK 
5School of Public Health, University of Sao Paulo, 
Sao Paulo, Brazil 
6Consumers International, London, UK 
7Public Health Foundation of India, New Delhi, India

Background and objectives: The International Network for 
Food and Obesity/NCD Research, Monitoring and Action Sup-
port (INFORMAS) is setting benchmarks for creating healthy 
food environments. This paper describes the framework for 
assessing the extent of children’s exposure to food marketing 
and the nature of these promotions. A standardised framework 
is needed to allow comparisons between countries, between 
companies and between different time periods. 

Methods: A review of studies measuring the nature and ex-
tent of food marketing was undertaken to identify approaches 
to monitoring across media platforms. This was supplemen-
ted with detailed methods used by the authors in national and 
international monitoring studies since 2007 to describe food 
marketing across multiple media, including television, print, 
internet and outdoor advertising. 

Results: Food marketing studies indicate children in both 
high and low/middle income countries are exposed to large 
volumes of unhealthy food promotions on different media. Ac-
tive monitoring using a standard assessment tools is currently 
underway in a range of countries, including China, Mongolia, 
Malaysia, Philippines and these 2012/3 data will be released. 
A step-wise approach to monitoring food marketing is propo-
sed, suitable for differing levels of engagement and resources. 
This framework includes monitoring activities that assess the 
frequency of food promotions across different media and time 
points, and measures of persuasive appeal of promotions. 

Conclusions: Globally, children are exposed to high volu-
mes of unhealthy food promotions. The monitoring framework 
proposed here will assist in the implementation of the World 
Health Organization’s set of recommendations on the marke-
ting of foods and non-alcoholic beverages to children, which 
recognise the need for reducing the impact of unhealthy food 
marketing to children. 

Key words: food; non-alcoholic beverage; marketing; mo-
nitoring; public health.

PO1298
MODELLING HEALTH BENEFITS OF FOLIC ACID 
FORTIFICATION IN NEW ZEALAND
M. Gibbs1, T. Ryan2, C. Thornley1

1Science and Risk Assessment, Ministry for Primary 
Industries, Wellington, New Zealand 
2Ryan Analysis Ltd, Raglan, New Zealand

Background and objectives: Higher intakes of folic acid 
in women are associated with a decreased risk of neural tube 
defect affected pregnancies (NTD). Accordingly, many Gover-
nments internationally have introduced mandatory folic acid 
fortification of cereal products. In 2012 the New Zealand go-
vernment reviewed its folic acid fortification standard. The ob-
jective of this study was to estimate the effects of folic acid for-
tification of bread, in line with two proposed policy options, on 
the prevalence of NTDs in New Zealand to inform the review. 

Methods: Two policy options were compared: mandatory 
fortification of bread at 140 ug per 100 g of bread; and lower 
proportions of bread fortified at 200 ug/100 g. A stochastic mo-
del was developed to estimate the effect of increased intake of 
folic acid through fortification of bread on the prevalence of 
NTDs. Available survey data on bread consumption and serum 
folate status were used to calculate the change in folate status 
post-fortification in a simulated population of women. Chan-
ges in folate status were applied to published equations to esti-
mate reductions in NTDs from baseline prevalence rates. 

Results: Mandatory folic acid fortification of bread, at 140 
ug/100g, was estimated to result in a mean reduction of 17 
(95%CI 14, 20) NTDs per year. Fortification of 70% of bread at 
200 ug/100g resulted in a larger reduction than the equivalent 
proportion at a lower concentration (140 ug/100g), preventing 
15 (95% CI: 13, 17) compared to 9 (95%CI 7, 11) NTDs per 
year, respectively. 

Conclusions: Mandatory fortification had the greatest im-
pact on reducing NTDs. However, fortifying a lower propor-
tion of bread at a higher concentration had a similar impact. 
The effectiveness of folic acid fortification of bread can be im-
proved either through increasing the proportion of bread forti-
fied or level of fortification. 

Key words: folic acid, fortification, neural tube defects.
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PO1299
EVALUATION OF A COMMUNICATION STRATEGY 
ON CENTRAL ADIPOSITY
F. Fontes1

1Ministerio de Salud, Departamento de Salud Nutri-
cional, Panamá, Republic of Panama	

Background and objectives: Obesity is increasing in the 
Republic of Panama, having a fourfold increase in prevalence 
among adults in the last 26 years. Recent studies revealed that 
six out of every ten adult Panamanians are overweight and were 
able to determine the relationship with cardiovascular diseases. 
A mass media campaign was carried out to increase awareness 
in the population about the consequences of excess body fat, 
focusing the communication strategy on central adiposity due 
to its cardiovascular risk. The objectives of this work were to 
assess the understanding of the campaign’s message, to know 
the perception and awareness of the population regarding the 
consequences of central adiposity and to identify the most wat-
ched communication media. 

Methods: a survey was conducted among 1, 378 persons, 
with a non-probabilistic sample, by quotas, in all the 9 provin-
ces and the 3 indigenous region of the country. 

Results: 75.8% responded having seen or heard the Cam-
paign; among these, 86.5% remembered the message correctly 
and 99.0% believed that fat around the waist was a health pro-
blem. Among those who saw the campaign, 82.5% responded 
having seen it on television, 23.4% on the radio and 9.6% in 
billboards. 

Conclusions: Mass media campaigns, with well-defined 
objectives, are able to have an impact on the knowledge about 
a health problem and its consequences. Television has a high 
penetration in Panamanian households. Respondents reported 
having interest in the subject and requested follow-up to the 
mass media campaign, with topics aimed at decreasing central 
adiposity. 

Key words: ‘central adiposity’, ‘educational campaign in nu-
trition’, ‘mass media’.

PO1300
LOW BIRTH WEIGHT: COMPARISON OF TWO BIR-
TH COHORTS IN SÃO LUIS, NORTHEASTERN BRA-
ZIL, 1997/98 AND 2010
H. Veloso1, A. Silva1, M. Barbieri2, H. Bettiol2, R. Batista1, 
V. Simões1, F. Lamy Filho1

1UFMA, Sao Luis, Brazil 
2USP Ribeirão Preto, Sao Luis, Brazil

Background and objectives: To analyze factors associated 
with LBW in São Luis comparing two birth cohorts with an 
interval of 12 years. 

Methods: 2, 426 births were analyzed in 1997/98 and 5, 040 
in 2010. The dependent variable was LBW considered birth 
weight (<2, 500 g) and without LBW (> 2, 500 g). To verify 
the association of independent variables and LBW, multiple lo-
gistic regression was performed. Data were also obtained from 
SINASC to analyze stillbirths rate and LBW historical series 
from 1996 to 2010. 

Results: LBW, intra-uterine restriction growth (IURG), 
preterm birth, maternal smoking and parity rates remained 
stable. Despite stabilization of LBW rate in the two cohorts, 
data derived from SINASC showed increasing rates of LBW 
until 2001 then a decline after that. Significant reduction was 
observed in rates of small for gestational age, teenage mothers, 
mothers with up to 4 years of education, family income up to 
the minimum wage and mothers who did not have prenatal 
care. There was an increase in mothers over 35 years with 12 or 
more years of schooling and who underwent prenatal properly. 
It was also observed a decrease in the rate of stillbirths coinci-
ding with the period of highest elevation in the rate of LBW. 

Conclusions: The stability of LBW rate in São Luis can be 
explained because IUGR and preterm birth rates remained sta-
ble in spite of improvement in maternal education, assistance 
to prenatal and delivery care. However, this apparent stability 
hides amid increased the period to 2001 and change in the pat-
tern of the components of LBW, because in 2010 increased the 
proportion of births without LBW, preterm and not without 
IUGR. The rise and fall in the rate of LBW were parallel to the 
reduction of the stillbirth rate period, suggesting improvement 
in medical care. 

Key words: Low birth weight. Prematurity. Cohort studies.
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DIETARY HABITS AMONG PRESCHOOL CHILDREN 
IN SEVERAL AREAS IN JAPAN
Y. Sato1, R. Suzuki2, Y. Sato3

1National Institute for Environmental Studies, Japan 
2Tokyo Healthcare University, Japan 
3Yokohama National University, Japan

Background and objectives: Dietary habits during child-
hood have been widely studied, but epidemiologic data of re-
cent dietary habits are insufficient in Japan, especially that for 
preschool children. We have planned a detailed dietary survey 
to examine the recent dietary pattern and other diet-related 
factors among preschool children living in Japan. 

Methods: The survey began in March–June 2012. Subjects 
were enrolled by the network of society of dietitians and public 
health center. Their mothers and/or guardians (i.e., the per-
son who prepared the child’s diet) completed a questionnai-
re and dietary records. The questionnaire included questions 
about the child’s physique, meal frequency, eating-out habits, 
use of supplements, and precooked/instant foods. It also inclu-
ded questions about the children’s family, such as household 
income, number of family members, number of siblings, and 
characteristics of the mother and/or guardian (age, occupation, 
and education). 

Results: A total of 467 children, aged 2–6 years and living in 
13 prefectures in Japan (Hokkaido, Iwate, Miyagi, Gunma, Nii-
gata, Ishikawa, Chiba, Tokyo, Kanagawa, Hyogo, Hiroshima, 
Kochi, and Kagoshima) participated in this study. Briefly, the 
characteristics of the mother and/or guardian as follows: me-
dian age was 36 years (range, 22 –60 years), 53% were full-time 
housewives, 71% graduated from a university or college, 46% 
had an annual household income of 4–8 million yen. Additio-
nally, almost 98% children had breakfast every day, 50% ate out 
less than once per week, 62% ate precooked foods almost once 
a month, and 7.2% used supplements. 

Conclusions: We conducted a survey to reveal the recent 
dietary habits among preschool children. Basic data collected 
from several areas are apparently insufficient in Japan. This 
study provides useful epidemiologic data. Acknowledgements: 
This study was supported by research grants from Advanced 
Research Programs in National Institute for Environmental 
Studies, Japan. 

Key words: Dietary habit, preschool children, Japan.
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ELEMENTS OF SOCIAL FRANCHISING IMPROVE 
THE QUALITY OF INFANT AND YOUNG CHILD 
FEEDING COUNSELING SERVICES IN GOVERN-
MENT CLINICS IN VIETNAM
P H. Nguyen1, P. Menon2, S C. Keithly3, S. Kim4, N. Hajee-
bhoy5, L M. Tran1, M T. Ruel4, R. Rawat4

1International Food Policy Research Institute (IFPRI), 
Hanoi, Vietnam 
2IFPRI, New Delhi, India 
3Institute of Social and Medical Studies, Hanoi, 
Vietnam 
4IFPRI, Washington DC, USA 
5FHI 360, Hanoi, Vietnam

Background and objectives: Evidence indicates that so-
cial franchising improves the quality of health services in de-
veloping countries but this approach has not been tested for 
nutrition services. Under the Alive & Thrive (A&T) initiative, 
elements of social franchising, particularly, standardized and 
branded services for infant and young child feeding (IYCF) 
counseling were introduced in 800 government-owned health 
centers as the first step towards establishing a social franchise 
service. This study assessed the role of the A&T interventions 
in shaping the quality of the counseling facilities and services. 

Methods: Using a cluster-randomized design, process-re-
lated data were collected 12 months after implementation, to 
compare A&T-supported facilities (A&T-F, n=20) to standard 
facilities (SF, n=12) across 3 dimensions of service quality: 
structure, process and outcome that capture the quality of faci-
lities, service delivery and client perceptions and use. Data co-
llection included facility inventories (n=32), provider surveys 
(n=96), counseling observations (n=137), client exit interviews 
(n=137), and in-depth interviews with mothers (n=48). 

Results: Structure: A&T-F facilities were more likely to 
have a well equipped room (65.0% vs. 10.0%) for nutrition 
counseling than SF. Process: A&T-F providers had slightly bet-
ter knowledge of optimal IYCF practices, substantially better 
interpersonal counseling skills and offered longer and more fo-
cused counseling sessions. Outcome: While overall utilization 
was low given the early stage of implementation, utilization by 
pregnant women was satisfactory at 48.9%, compared with uti-
lization by mothers with older infants (1.4%). Client satisfac-
tion was not different between A&T-F and SF, but users valued 
the A&T-F facilities for problem solving on feeding issues. 

Conclusions: Incorporating elements of social franchising 
significantly enhances the quality of nutrition counseling ser-
vices within government primary health facilities. This model 
has the potential to improve IYCF practices provided utiliza-
tion of services increases substantially. 

Key words: social franchise, counseling, infant and young 
child feeding practices, quality of care, Vietnam.
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FATTY ACID INTAKES, PLASMA FATTY ACIDS AND 
MORTALITY: AN AUSTRALIAN PROSPECTIVE 
STUDY
K. Miura1, M C. Hughes1, T. Ibiebele1, A C. Green1, 2

1Cancer and Population Studies Group, Queensland 
Institute of Medical Research, Brisbane, Queens-
land, Australia 
2Manchester Academic Health Sciences Centre, 
University of Manchester, Manchester, UK

Background and objectives: High intakes of total fat and 
saturated fat are associated with increased mortality from car-
diovascular disease (CVD) and cancer, whereas high intakes 
of omega-3 may reduce risk of CVD mortality. We aimed to 
examine the association between intake of major types of fatty 
acids, plasma polyunsaturated fatty acids and mortality from 
all causes, CVD, or cancer.

Methods: A 16-year prospective study was conducted in a 
community-based sample of Australian adults (25–79 years). 
Mean fatty acid intakes were estimated from food frequency 
questionnaires collected in 1992, 1994 and 1996. Plasma phos-
pholipid fatty acid levels were measured in 1996. Death data 
from 1997-2012 were determined from the National Death 
Index. Hazard ratios (HR) and 95% confidence intervals (95% 
CI) were calculated according to tertiles of intake and plasma 
level. 

Results: Of 1185 participants, 167 (14%) died during the 
follow-up period. Causes of death included cancer 60 (5%), 
CVD 67 (6%) and other causes 60 (5%). After adjusting for 
confounders, participants with the highest intakes of total fat 
(HR 2.14; 95% CI 1.08–4.23, p-trend=0.03) and saturated fat 
(HR 2.38; 95% CI 1.17–4.87, p-trend=0.02) had the highest 
risks of cancer mortality compared with the lowest tertiles. 
Intakes of total omega-3, omega-6, eicosapentaenoic (EPA) or 
docosahexaenoic acid (DHA) were not associated with morta-
lity from any cause. Higher plasma EPA tended to reduce the 
risk of mortality (HR 0.69; 95% CI 0.46-1.04, p-trend=0.09). 
No other significant associations were observed. 

Conclusions: Increasing intake of total fat and saturated 
fatty acids increased the risk of cancer mortality whereas high 
intakes or high plasma concentrations of omega-3 fatty acids 
did not show any effect. Food sources of fatty acids, omega-3 to 
omega-6 ratio, sex-specific effects and interaction with history 
of medical conditions will be explored. 

Key words: Fatty acids, mortality, omega-3, omega-6.
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STOCKPILES AND FOOD SUPPLY AFTER GREAT 
EAST JAPAN EARTHQUAKE IN FEEDING FACILI-
TIES
M. Nozue1, K. Ishikawa-Takata2, N. Sarukura2, N. Tsubo-
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1Center for International Collaboration and Part-
nership, National Institute of Health and Nutrition, 
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nal Institute of Health and Nutrition, Japan 
4The Japan Dietetic Association, Japan

Background and objectives: Public concerns on stockpiles 
have increased after recent disaster worldwide. The purpose of 
this study was to clarify the stockpiles of food and drinking 
water before the Great East Japan Earthquake. In addition, 
food supply in feeding facilities after the Great East Japan Ear-
thquake was also investigated. 

Methods: Questionnaire survey was conducted to dietitians 
who belong to the Japan Dietetic Association in Iwate, Miyagi 
and Fukushima prefecture between August and October 2012. 
The questionnaire included items on types of feeding facilities, 
stockpiles of food, drinking water and food for special dietary 
uses (FOSDU) before the Great East Japan Earthquake. Situa-
tions of supply of food were also asked by period (within 3 days 
and 4 days to 1 month after the Great East Japan Earthquake). 

Results: The surveys were completed by 435 dietitians 
(response rate: 21.8%). Dietitians who worked at feeding fa-
cilities and answered types of facilities where they belonged 
were included for analysis. 39.9% of subjects belonged to hos-
pital, 32.5% belonged to facilities for elderly, 12.5% belonged 
to school and 15.1% belonged to other facilities. More than 
70% of subjects in hospital and facilities for elderly answered 
that they had stockpiles of food and water. In school, 6.3% an-
swered they had stockpiles of food and 23.5% answered they 
had stockpiles of drinking water. About situations of supply of 
food, supply of water, rice and vegetables were raised to 70%, 
but supply of dairy products was 40% within a month after the 
Great East Japan Earthquake. 

Conclusions: Stockpiles of food and drinking water were 
varied by feeding facilities. Situations of food supply were di-
fferent depending on food groups. These findings are helpful to 
consider future stockpiles of feeding facilities. 

Key words: stockpiles, food supply, feeding facilities, Great 
East Japan Earthquake.
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CHARACTERISTICS OF SOLO-EATING AMONG 
YOUNG JAPANESE: DIFFERENCES IN MEAL OCCA-
SIONS AND CONTEXTS
M. Tsubota-Utsugi1, W. Takeda2, Y. Ohmori3, O. Yujin4, L. 
Youngmee5, N. Aiba3
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Background and objectives: Recent studies show that solo-
eating practice (eating alone) leads people’s unhealthy eating 
behaviors and health outcome, e.g., overeating and depression. 
However, contexts of solo-eating practices in various meals 
(i.e., breakfast, lunch, dinner and snacking) have not yet repor-
ted. The aim of study is to identify characteristics of solo-eating 
practice in various meals. 

Methods: A total of 753 university students (men 40.2%) 
who completed questionnaires were analyzed. Solo-eaters were 
defined by eating alone more than 2 times/day. The relation-
ships with social (e.g., living arrangement, income), lifestyle 
(e.g., duration of sleep, wake-up/bed time, in/out campus ac-
tivity, part-time job), psychological (e.g., self-rated health, fear 
of awareness), and contexts of each solo-eating practices (e.g., 
occasions, place, duration, and frequency) were examined. 

Results: Among participants, 307 solo-eaters (men 41.0%) 
were identified. In multiple logistic regression analysis, several 
factors were associated with a high frequency of solo-eating 
[Odds Ratio (95% Confidence Interval); living alone 4.04 (2.74-
5.97), early wake-up (before 6 a.m.) 0.50(0.32-0.80), scholars-
hip recipients 1.73(1.17-2.54), and higher income (> 40,000 yen 
per month) 1.50 (1.01-2.21), respectively]. For contexts of solo-
eating practices, less vegetable eater for breakfast[2.82 (1.31-
6.06)], those who always think of meal balance for lunch[2.27 
(1.01-5.10)], those who keep eating as long as food is available 
for dinner [1.93 (1.07-3.48)], and those who snack in less than 
5 minutes [1.48 (1.02-2.15)] were significantly associated with 
solo-eating. 

Conclusions: The present study revealed different characte-
ristics for solo eating in meals. This finding provides in-depth 
understanding of solo-eating practice among young people, 
and contributes to more effective development of nutrition 
education guideline. 

Key words: Solo-eating (eating alone), Japanese, University 
student, Food intake
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Background and objectives: Food security, FS is a high 
priority issue for all nations, its main objective is to promote 
physical and economic access to safe and nutritious food in or-
der to cover specific needs for an active and healthy lifestyle. A 
menace to food security is the failure of a sufficient supply and 
availability of adequate food which can generates a food gap 
between supply and demand. Globalization has helped to close 
such gap, especially in urban areas; however, access to certain 
foods may not be suitable for healthy eating, for example food 
offered at coffee shops of universities. The globalizing pheno-
menon increase diseases such as metabolic syndrome and ab-
dominal obesity AO, which has proven to be an indicator of 
metabolic risk. The aim of this study is to determine the co-
rrelation between the degree of food insecurity and abdominal 
obesity in young adults from a university of Tabasco. 

Methods: Evaluation of anthropometric parameters and 
dietary intake by 24 hours reminders. The study describes the 
food offered at the university’s coffee shops analyzing breakfast, 
snack and lunch content. 

Results: 197 people 75.5% female and 24.5% male with a 
mean age between 30.47 ± 10.92 years old. Findings: 80.9% of 
AO; food consumption: 69.2% sugary drinks, 35.8% carbona-
ted beverages, 27%pastries, 66.7% red meat, 37.1% fish, 65.4% 
chicken, 70.4% milk, 51% fries, 86.2% vegetables, 69.8% fruits, 
30.2% nuts and 85.5% cereal. People without AO consumed 
less sugary drinks and have a higher fruits, vegetables, milk, 
and cereal intake. 

Conclusions: As a result of a positive correlation between 
AO and consumption of foods with low nutritional level, limi-
ted availability of food with adequate nutritional quality pro-
duce food insecurity. Nutrition intervention programs are nee-
ded to promote FS and close the food gap between supply and 
demand of nutritious foodabdominal-obesity, food-insecurity. 

Key words: Obestiy, youth, Tabasco. 



892 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

PO1307
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AND NUTRIENT INTAKES OF SELECT FILIPINO SE-
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Elk2, M. Principe3, J. Buenviaje3, C. Patalen1

1Department of Science and Technology, Food and 
Nutrition Research Institute, Philippines 
2Unilever R&D Vlaardingen, The Netherlands, 
Netherlands 
3Unilever Philippines, Manila, Philippines

Background and objectives: Currently, Filipino school 
canteens serve meals consisting mostly rice, meat or fish, and 
minimal fruits and vegetables. Nutri-meals, representing ma-
jor food groups, were developed to increase energy intake and 
nutrient balance, while maintaining the liking of the meal. The 
study aims to assess the energy and nutrient intake and liking 
of nutri-meals compared to regular school meals. 

Methods: About 112 Filipino students aged 13-16 years 
participated in the study. The first two weeks of the study, stu-
dents consumed the regular school meal for 5 d/wk (baseline), 
followed by 7 weeks of nutri-meal consumption. Actual con-
sumption of meals was calculated by weighing plate waste per 
dish which was subtracted from the portion size served. Con-
sumption was converted into nutrient intake using USDA and 
local food composition tables. Differences in nutrient intake 
between regular and nutri-meals were calculated with mixed 
model ANOVA. Liking was measured directly after every meal 
using a self-administered questionnaire to a random subsam-
ple of 22 students. 

Results: Preliminary results showed that students consu-
med significantly more vegetables (+ 80±1 g), fruits (+ 77±1 
g), fish (+ 19±0.3 g) and less meat (-17 ±0.5 g), all P<0.001) 
from nutri-meals compared to regular meals. Consequently, 
intakes of energy (+ 125±3 kcal), protein (+ 2.8±0.1 g), and 
micronutrients from the nutri-meals were significantly greater, 
all P<0.001, except for zinc (- 0.37±0.02, P<0.001). Data of the 
liking questionnaire is currently being analysed. 

Conclusions: The school meals were effective in increasing 
energy and nutrient intake. However, it remains difficult to 
meet energy and nutrient requirements, due to factors such as 
budget restrictions for school meals and food preferences of 
the students. Further optimization of the school meal compo-
sition is needed, and micronutrient fortification and nutrition 
education are essential strategies to address the nutrient gap. 

Key words: school meal, dietary intake, adolescents.

PO1308
THE INFORMAS FRAMEWORK FOR ASSESSING 
THE IMPACT OF TRADE AGREEMENTS ON FOOD 
ENVIRONMENTS AND OBESITY RISK
S. Friel1, C. Hawkes2, D. Sanders3, L. Hattersley1, W. 
Snowdon4, T. Lobstein5, A M. Thow6

1National Centre for Epidemiology and Population 
Health, The Australian National University, Canbe-
rra, ACT, Australia 
2Policy and Public Affairs, World Cancer Research 
Fund, London, UK 
3School of Public Health, University of the Western 
Cape, Cape Town, Western Cape, South Africa 
4C-POND, Fiji National University and Deakin Uni-
versity, Suva, Fiji 
5International Association for the Study of Obesity, 
London, UK 
6Menzies Centre for Health Policy, School of Public 
Health, The University of Sydney, Sydney, NSW, 
Australia

Background and objectives: The International Network 
for Food and Obesity/NCD Research, Monitoring and Action 
Support (INFORMAS) was established to monitor and support 
upstream actions for creating healthy food environments to 
reduce the burden of obesity and NCDs. The INFORMAS Tra-
de and Investment module is concerned with monitoring the 
risks and benefits to food environments and diets from trade 
agreements. Trade underlies many of the upstream drivers of 
contemporary food environments, because it shapes the avai-
lability, price, nutritional quality, and promotion of foods for 
human consumption. 

Methods: Based on a systematic review of the published 
literature on the relationship between trade agreements, food 
environments and diets, a framework was developed to mo-
nitor the actual and potential impacts of trade agreements on 
national food environments. 

Results: The proposed monitoring system encompasses a 
set of guiding principles, recommended procedures for data 
collection and analysis, and quantifiable minimal, expanded, 
and desirable indicators relating to the form and scope of tra-
de agreements, trade in goods, trade in services, foreign direct 
investment, and policy space and governance. The framework 
is intended to be used by countries during both the negotia-
tion and implementation phase of a trade agreement to as-
sess how the provisions may facilitate or inhibit healthy food 
environments, and to identify potential measures to mitigate 
the adverse impacts, and enhance the positive impacts, of that 
agreement. The framework is designed to support monitoring 
of impacts over time and, where possible and relevant, compa-
rison between jurisdictions. 
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Conclusions: When conducted in the context of a multi-
level obesity monitoring system, as proposed by INFORMAS, 
systematic monitoring of trade agreements and their potential 
positive and harmful impacts on food environments is essen-
tial for the development of effective policy approaches aimed at 
reducing the burden of obesity and NCDs. 

Key words: Obesity, Trade agreements, Food environments, 
Monitoring.

PO1309
EFFECTS OF EXERCISE TRAINING AND DETRAI-
NING ON FATTY LIVER IN ZUCKER FATTY RATS.
Y. Shiroya1, Y. Kurosaka1, H. Kitamura1, K. Minato1, H. 
Yamauchi2

1School of Human Ecology, Wayo Women’s Universi-
ty, Ichikawa, Chiba, Japan 
2Jikei University School of Medicine, Tokyo, Japan

Background and objectives: Exercise training is commonly 
recommended for prevention and amelioration of obesity and 
lifestyle-related diseases. We have recently shown that exercise 
training with diet-restriction may improve fatty liver in obese 
rats. The aim of this study was to investigate whether the exer-
cise training-induced improvements in fatty liver of Zucker 
Fatty rats are influenced by detraining. 

Methods: Male Zucker Lean rats were used as control (LC). 
Male Zucker Fatty rats were divided into 3 groups; Obese (OB), 
Trained (TR) and Detrained (DTR) groups. The LC and OB 
rats had free access to food, the TR and DTR rats had food 
intake restricted to 78 % of the OB group level. The TR and 
DTR rats were exercised voluntarily on the wheel ergometer 
with a load of 30 % on their body weight every day. Following 
4 weeks of exercise training, DTR rats were kept inactive (i.e., 
detrained) for 2 weeks with free access to food. After 6 weeks, 
all rats were prepared for experiment. The liver was excised and 
weighed. Hepatic tissue was prepared for transmission electron 
microscopy. 

Results: OB rats became overweight, exhibited elevated le-
vels of hepatic triglycerides, and electron micrographs revealed 
numerous lipid droplets in the hepatocytes. Voluntary wheel 
running attenuated weight gain and reduced serum glucose 
and triglycerides in TR rats compared with OB rats. Hepa-
tocytes from TR rats also showed reduction of lipid droplets. 
However, detraining increased body weight, elevated serum 
triglycerides, and further accumulated lipid droplets in the he-
patocytes. 

Conclusions: Exercise-induced improvements observed 
in fatty liver were not long lasting, since they were reversed 
toward the obese rat levels after 2 weeks of detraining. 

Key words:¡¡exercise training, detraining, fatty liver, elec-
tron microscopy, obesity.

PO1310
EFFECTS OF EXERCISE AND DIET RESTRICTION 
ON THE EXPRESSION OF HEPATIC FAT/CD36 IN 
ZUCKER FATTY RATS
Y. Kurosaka1, H. Kitamura1, H. Yamauchi2, Y. Shiroya1, K. 
Minato1

1Wayo Women’s University, Chiba, Japan 
2Jikei University School of Medicine, Tokyo, Japan

Background and objectives: We recently reported that diet 
restriction may facilitate fatty liver while voluntary exercise 
may suppress fat accumulation in the liver of fasted fatty rats. 
Fatty acid translocase (FAT/CD36) is a key protein involved in 
regulating the uptake of fatty acid (FA) in the liver. The purpose 
of the present study was to investigate the effects of exercise 
and diet restriction on FAT/CD36 protein expression in the li-
ver of Zucker fatty rats. 

Methods: Male Zucker lean rats were used as the con-
trol group (L, n = 8). Male Zucker fatty rats were divided 
into obese (Ob, n = 8), diet restriction (DR, n = 8), and diet 
restriction+exercise (DR+Ex, n = 8) groups. The rats in the L 
and Ob groups had free access to food. Food intake in the DR 
and DR+Ex groups was restricted to 67% and 70% of the Ob 
group level, respectively. The rats in the DR+Ex group volun-
tarily exercised on a wheel ergometer with a load of 30% of 
their body weight. After 6 weeks, all rats were prepared for the 
experiment. Blood was collected to measure serum leptin and 
free fatty acid (FFA) levels. Liver tissue samples were excised 
to measure the hepatic triglyceride (TG) content and the FAT/
CD36 expression level. 

Results: Hepatic TG content, serum FFA, and serum leptin 
levels were significantly higher in the DR group than in the Ob 
group whereas significantly lower in the DR+Ex group than in 
the Ob group. Hepatic FAT/CD36 expression was significantly 
higher in the DR group than in the Ob and DR+Ex groups. 

Conclusions: These results suggest that hepatic FAT/CD36 
expression may contribute to the effect of exercise and diet res-
triction on fatty liver. 

Key words: Fatty liver, obesity, lifestyle diseases.
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PO1313
ASSOCIATION OF PHYSICAL ACTIVITY WITH EA-
TING HABITS AND KAUP INDEX IN PRESCHOOL-
AGED JAPANESE CHILDREN.
K. Minato1, H. Kitamura1

1Exercise Physiology, Wayo Women’s University, 
Ichikawa, Chiba, Japan

Background and objectives: The results of recent lifestyle 
surveys in Japan have indicated that Japanese children take 
nutritionally inadequate meals, and are physical inactive. We 
have developed a physical activity (PA) questionnaire for the 
evaluation of PA status of adults. The purpose of this study was 
to determine whether habitual physical activity was associated 
with food habits and Kaup Index in preschool-aged Japanese 
children using our PA questionnaire for children and food-
frequency questionnaire. 

Methods: We surveyed 980 nursery-school children (1-5 
years old), all residents of Funabashi city (a suburb of Tokyo). 
We assessed their PA and food intake (FI) with original ques-
tionnaires answered by their mothers. Furthermore, we asses-
sed their mothers PA with the questionnaires for adults. Based 
on the results of the questionnaires, we estimated a PA score 
and a FI score. A one-way ANOVA was used to compare the 
differences among the three classes of PA scores. 

Results: Mean PA score of children was 15.8 (range: 4-23, 
max: 26). Mean PA of their mothers was 13.8 (range: 2-25, 
max: 28). Mean FI score of children was 26.7 (range: 6-55, max: 
60). Mean Kaup Index (KI) of children was 15.7 (range: 9.8-
32.7). There was a significant difference in PA score of children 
among the three classes of PA score of their mothers. There 
were significant differences in both FI score and KI among the 
three classes of PA score of children. 

Conclusions: Physical activity levels of preschool-aged chil-
dren were affected by their mothers’ active lifestyle. High PA 
score associated with high FI score, and low KI in preschool-
aged Japanese children. A more active lifestyle may improve 
eating habits and anthropometric characteristics of children. 

Key words: preschool-aged children, physical activity, food 
intake, Kaup Index.

PO1314
PROMOTION AND ASSESSMENT OF NUTRITION 
AND HEALTHY LIFESTYLE IN THE WORKPLACE: 
PHILIPPINES’ DOST EXPERIENCE
C. Javier1, M. Capanzana1, R C. Tan1, N L. Santos1

1Food and Nutrition Research Institute, Department 
of Science and Technology, Philippines

Background and objectives: The Department of Science 
and Technology (DOST) in the Philippines conducted a well-
ness activity which aimed to promote healthy lifestyle among 
employees. The event promoted the tagline, “Science in Well-
ness. Wellness in Science”, to emphasize the scientific way to 
wellness, and that people in the science community should 
achieve good nutritional well-being and practice healthy lifes-
tyle both in the workplace and outside. 

Methods: The event was open to all DOST employees. A 
fun run and aerobic dancing sessions were organized. All par-
ticipants were given fitness passes. A total of five fitness stations 
were set up, including BMI and blood pressure assessment 
booths and nutrition counselling. Participants received rewards 
if they received services from the five fitness stations as indica-
ted by the five stamps in the fitness pass. To further promote 
healthy eating, nutritious breakfast was distributed among the 
participants. 

Results: The event was participated in by 645 employees 
and executive officials of the Department. Participants were as-
ked about their fitness goals and the top three responses were 
to live longer (13.5%), increase stamina (13.2%) and look great 
(12.9%). Some said they want to lose weight (11%) and increase 
strength (10.4%). In terms of BMI, 61.2 percent were normal, 
28.7 percent were overweight, 4.8 obese, and 5.3 percent were 
underweight. In terms of blood pressure measurement, 77.1 
percent were normal, 12.0 percent were pre-hypertensive, while 
the rest were hypertensive. Those who were found overweight, 
obese and hypertensive were given health and nutrition coun-
seling by doctors and nutritionists, respectively. 

Conclusions: The active participation of employees showed 
commitment to live a more fit and healthy lifestyle. Other ac-
tivities to complement the event and support sustainability of 
the employees’ pledge to practice healthy lifestyle must be im-
plemented. 

Key words: nutrition promotion, wellness, employee fit-
ness.
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PO1315
DIETARY FAT AND BREAST CANCER SURVIVAL: A 
SYSTEMATIC REVIEW AND META-ANALYSIS.
S. Brennan1, J. Woodside1, M. Lunny1, C. Cardwell1, M. 
Cantwell1

1Centre for Public Health, Institute of Clinical Scien-
ces B, Queen’s University Belfast, Northern Ireland, 
UK

Background and objectives: A positive association between 
dietary fat and breast cancer risk has been previously reported 
but its influence upon survival is unclear. As the number of 
breast cancer survivors increases worldwide, the aim of this re-
view and meta-analysis is to critically appraise the published 
literature and conduct meta-analyses to clarify the association 
between dietary fat and breast cancer survival. 

Methods: Articles published up to March 2011 that exa-
mined dietary fat and breast cancer recurrence/survival were 
identified from searches in MEDLINE and EMBASE. Meta-
analyses were conducted in which we evaluated the risk of all-
cause or breast cancer specific death in women in the highest 
compared with the lowest categories of intake and per 20 gram 
increase in total and saturated fat intake (g/day). Multivaria-
ble adjusted hazard ratios (HR) and 95% CIs from individual 
studies were weighted and combined using a random-effects 
model to produce a pooled estimate. 

Results: Fifteen prospective cohort studies investigating 
total fat and/or saturated fat intake (g/day) and breast can-
cer mortality were included. There was no difference in risk 
of breast cancer specific death (n=6; HR=1.14; 95% CI: 0.86, 
1.52; P=0.34) or all cause death (n=4; HR=1.73; 95% CI: 0.82, 
3.6; P=0.15) for women in the highest versus lowest category 
of total fat intake. Breast cancer specific death (n=5; HR=1.63; 
95% CI: 1.19, 2.24; P<0.01) was however higher for women in 
the highest versus lowest category of saturated fat intake. No 
trends were observed per linear (20 gram) increase in intake of 
total or saturated fat. 

Conclusions: The results of this systematic review and me-
ta-analysis suggest that a lower saturated fat intake is associa-
ted with a lower risk of breast cancer death. Modification of 
dietary intake, to reduce saturated fat intake may therefore be 
warranted. 

Key words: Breast cancer survival; dietary fat.

PO1316
AUTUMN VITAMIN D STATUS IN 782 EIGHT-ELE-
VEN YEAR OLD DANISH CHILDREN - PRELIMI-
NARY RESULTS FROM THE OPUS SCHOOL MEAL 
STUDY.
R A. Petersen1, C T. Damsgaard1, S. Dalskov1, L B. Søren-
sen1, R P. Laursen1, L. Kjølbæk1, R. Andersen2, I. Tetens2, 
H. Krarup3, A. Astrup1, K F. Michaelsen1, C. Mølgaard1

1Department of Nutrition, Exercise and Sports, 
Faculty of Science, University of Copenhagen, 
Denmark 
2Division of Nutrition, The National Food Institute, 
Technical University of Denmark, Denmark 
3Department of Clinical Biochemistry, Section of 
Molecular Diagnostics, Aalborg University Hospital, 
Aalborg, Denmark

Background and objectives: Low vitamin D concentra-
tions are frequently reported among groups of children and 
adolescents at northern latitudes, particularly during winter. 
Negligible solar UVB radiation from October-March at latitu-
des above ~52°N is acknowledged as a major determinant. Few 
studies have focused on status and determinants of vitamin 
D in Nordic school children during autumn where UVB has 
recently peaked. Objective: To evaluate and identify determi-
nants of vitamin D status in 782 healthy 8-11 year old Danish 
children (55°N) during September-November. 

Methods: Cross-sectional baseline study from the OPUS 
(Optimal well-being, development and health for Danish chil-
dren through a healthy New Nordic Diet) School Meal Study, 
including 3rd and 4th graders from nine schools. In autumn 
2011, a fasting blood sample was drawn and serum 25-hydro-
xyvitamin D (25(OH)D) analysed (CLIA). Background inter-
views were conducted and anthropometry, puberty stage, die-
tary intake and intake of dietary supplements registered. Data 
analyses by linear mixed model. 

Results: Serum 25(OH)D ranged from 15.2 to 132 nmol/l, 
with mean of 60.8 nmol/l±18.7. Twenty-six per cent of the 
children had concentrations between 25-50 nmol/l, while 2.4% 
had concentrations <25 nmol/l. 25(OH)D was inversely asso-
ciated with age, was higher in boys, Caucasians, children who 
had ancestral roots in Denmark, who took dietary supplements 
>3 days a week (n=305), or whose parents had educational le-
vels >16 years, (All p<0.05). Also, 25(OH)D was lower in No-
vember compared to September and October (p<0.05). BMI, 
waist circumference, dietary vitamin D intake and puberty sta-
ge were not associated with 25(OH)D. 

Conclusions: A substantial number of children did not 
reach the recommended 50 nmol/l of serum 25(OH)D despite 
the recent seasonal peak in solar UVB radiation. Body com-
position and dietary intake of vitamin D was not found to be 
determinants in autumn. 

Key words: Vitamin D, Children. OPUS is supported by a 
grant from the Nordea Foundation.
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PO1317
RELATIONSHIP BETWEEN BONE MINERAL DEN-
SITY AND ALCOHOL CONSUMPTION IN KOREAN 
MEN
H. Kwon1, B. Cho2, C-M. Lee1, K Y. Son2, H C. Choi2

1Seoul National University Hospital Healthcare Sys-
tem Gangnam Center, Korea 
2Seoul National University Hospital, Korea 

Background and objectives: In recent days, interest in os-
teoporosis in men is increasing. One of the risk factors, drin-
king, is a common problem in Korean men. However, there 
are controversies about the relationship between alcohol con-
sumption and bone mineral density (BMD). No study using 
large-scale data has been reported in Korea. 

Methods: A cross-sectional study was performed on 2, 421 
men aged over 40-93y from the fourth Korea National Health 
and Nutrition Examination Survey in 2008-2009. Alcohol in-
take was calculated by self-administered questionnaire and 
BMD was measured by dual energy x-ray absorptiometry. 
ANOVA was used to find the relationship between alcohol in-
take and BMD, and ANCOVA was done after adjustment for 
age, body mass index (BMI), education, house income, smo-
king status, calcium intake, physical activity and serum 25-hy-
droxyvitamin D level. 

Results: With increasing alcohol intake, BMD increa-
sed significantly in the lumbar spine, femur total and femo-
ral neck (p for trend=0.028, p for trend <0.001, p for trend 
<0.001, respectively). But, after adjustment for age, statistical 
significance disappeared in all three bone sites (Lumbar; p for 
trend=0.606, Femur total; p for trend=0.342, Femoral neck; p 
for trend=0.549). In addition, after adjustment for age, BMI, 
education, house income, smoking status, calcium intake, phy-
sical activity and serum 25-hydroxyvitamin D level, no signifi-
cant relationship was reported in all three bone sites (Lumbar; 
p for trend=0.451, Femur total; p for trend=0.150, Femoral 
neck; p for trend=0.343). 

Conclusions: In Korean men, after adjustment for age and 
other confounders, no significant relationship was reported 
between alcohol intake and BMD 

Key words: Osteoporosis, Alcohol, Bone density.

PO1318
THE ATTITUDES, INTENTIONS, PERCEPTIONS 
AND BEHAVIOUR OF OBESE PEOPLE IN RELATION 
TO THEIR WEIGHT, WESTERN AUSTRALIA 2009
C. Pollard1, 2, A. Daly1

1School of Public Health and Curtin Health Innova-
tion Research Institute, Faculty of Health Sciences, 
Curtin University, Perth, Western Australia, Australia 
2Department of Health in Western Australia, Royal 
Street Eat Perth, Western Australia, Australia

Background and objectives: Obesity is rising annually in 
Western Australia. Knowledge of intentions, influences, steps 
and difficulties around losing weight is critical to developing 
effective interventions. This study aims to identify how obese 
people perceive themselves in relation to their weight. 

Methods: The 2009 Nutrition Monitoring Survey conduc-
ted telephone interviews with a random sample of 1284 adults 
aged 18 to 64. Self-reported height and weight, perceptions and 
intentions regarding weight loss and knowledge of the health 
effects of being overweight were measured. BMI was calculated 
using the WHO methods adjusted for over-reporting of height 
and under-reporting of weight. Data were weighted for proba-
bility of selection and adjusted to the 2009 age, sex and area of 
residence distribution of the population. 

Results: Chi Square and WALD tests were used to determi-
ne significant differences. Ten percent of obese adults (BMI > 
30) thought their weight was ‘about right’. Compared with peo-
ple who are not obese, obese people reported no willpower to 
exercise (3.8 vs 9.6 p<.001) and no willpower to eat better (4.3 
vs 11.3 p<.001). A fifth of obese adults weighed more now than 
12 months ago, and 19% of these were currently doing nothing 
about their weight. Only 12.7% of obese adults reported being 
influenced by a doctor to lose weight. Obese people were more 
likely to report difficulties losing weight compared with those 
who were not obese (0.9 vs 1.3; F=30.9 p<.001). Knowledge of 
health effects of excess weight was low. 

Conclusions: Knowing what obese adults find difficult 
about losing weight is important for development of interven-
tions. Over optimistic perception of current weight and poor 
knowledge of the health effects of excess weight may be ba-
rriers to change. Acknowledgements: Healthway funded Cur-
tin University to assist the translation of research into practice. 

Key words: obesity, perceptions, attitudes, behaviour.
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PO1319
NNR 2012: NORDIC NUTRITION RECOMMENDA-
TIONS – INTEGRATING NUTRITION AND PHYSI-
CAL ACTIVITY
W. Becker1, S A. Anderssen2, M. Fogelholm3, I. Gunnars-
dottir4, U K. Koivisto Hursti1, H M. Meltzer5, A N. Peder-
sen6, U. Schwab7, I. Tetens6, E. Wirfält8

1National Food Agency, Uppsala, Sweden 
2Department of Sports Medicine, Norwegian 
School of Sport Sciences, Oslo, Norway 
3Department of Food and Environmental Sciences, 
University of Helsinki, Helsinki, Finland 
4Unit for Nutrition Research, Faculty of Food Scien-
ce and Nutrition, School of Health Sciences, Uni-
versity of Iceland & Landspitali-University Hospital, 
Reykjavik, Iceland 
5Department of Food Safety and Nutrition, The 
Norwegian Institute of Public Health, Oslo, Norway 
6Department of Nutrition, National Food Institute, 
Technical University of Denmark, Copenhagen, 
Denmark 
7Institute of Public Health and Clinical Nutrition, De-
partment of Clinical Nutrition, University of Eastern 
Finland, Kuopio Campus, and Kuopio University 
Hospital, Kuopio, Finland 
8Department of Clinical Sciences in Malmö, Nu-
trition Epidemiology, Lund University, Malmö, 
Sweden

Background and objectives: The Nordic countries have 
collaborated in setting guidelines for dietary composition and 
recommended intakes of nutrients for several decades. The 
Nordic Nutrition Recommendations (NNR) are based on cu-
rrent scientific knowledge taking into consideration the cu-
rrent nutritional situation in the Nordic countries. The NNR 
constitute the scientific basis for planning and assessing diets 
for population groups, and form the basis for the development 
of national guidelines for food-based dietary guidelines and 
physical activity in the Nordic countries. The NNR give refe-
rence values for the intake of and balance between individual 
nutrients which, based on current scientific knowledge, are 
adequate for development and optimal function and reduce the 
risk of development of certain diet-related diseases. The NNR 
are currently being updated using an evidence-based approach. 
Systematic reviews (SR), covering years 2000—2012, have been 
applied, including a quality assessment of all pertinent studies 
and grading of the overall evidence for selected nutrients/to-
pics. Previous editions mainly focused on setting dietary re-
ference values (DRVs) for the intake of, and balance between, 
individual nutrients. The current 5th edition puts the whole 
diet in focus and more emphasis is given to the role of die-

tary patterns and food groups contributing to the prevention of 
diet-related chronic diseases. Also, the NNR emphasize the im-
portance of adequate physical activity that in combination with 
a food pattern supports maintenance of a healthy body weight 
in the long-term. Most of the recommendations from the 4th 
edition (2004) are proposed to remain unchanged. Proposed 
changes include increased recommended intakes (RI) for vi-
tamin D and selenium. Also, more emphasis is put on quality 
of fats and carbohydrates and their dietary sources. NNR 2012 
will be launched in June 2013, after being subject to an open 
public consultation. All information about the project is avai-
lable at www.nnr5.org.

PO1320
INCREASING THE NUTRITIONAL IMPACT OF THE 
INDONESIAN CONDITIONAL CASH TRANSFER 
PROGRAM: EVIDENCE FOR SOCIAL PROTECTION 
POLICY
A. Usfar1, S. Nazara1, F. Howell1, P. Agnew1

1Secretariat of The National Team For The Accelera-
tion of Poverty Reduction, Indonesia

Background and objectives: The government of Indone-
sia implements a Conditional Cash Transfer (CCT) program 
targeted at very poor households, with pregnant or lactating 
women, and children conditioned on the use of basic health 
and education services. Initial reviews of the program showed 
higher protein intake by beneficiaries. This presentation aims 
to highlight the nutritional requirements and gaps of the target 
families of the CCT program and proposes interventions to in-
crease the nutritional impact of the program.

Methods: A calculation of the macro-and-micronutrient 
requirements of an average beneficiary family of four was con-
ducted and broken down by family members based on age, sex, 
and activity. The results were then compared with national & 
international standards to estimate gaps and develop recom-
mendations. 

Results: The main identified gaps are low intake of energy, 
protein and iron leading to anemia of women of reproductive 
age and children under the age of five. To address these, a series 
of focused interventions are proposed: provision of 15 kg of 
fortified rice/family/month; 6 kg of eggs/month; multiple mi-
cronutrients for the mother and child under-five; deworming 
for children 12-59 months; zinc for diarrhea for children 6-59 
months; and an additional cash transfer of USD 10/month. The 
rice and the egg contribute to nearly two-thirds of the energy 
and protein adequacy of the mother respectively, and fulfilling 
the adequacy of both nutrients for the children under-five. 
With the provision of the above, the household would only 
need to complement USD 25 monthly to cover nutrients for 
other family members. 
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Conclusions: Development of a series of interventions to 
address identified nutritional gaps within a piloted study. 

Key words: Conditional Cash Transfer, Indonesia, Nutri-
tion.

PO1321
THE EFFECT OF AN INDIVUALLY TAILORED NU-
TRITION INTERVENTION FOR DUTCH PARENTS 
ON DIETARY INTAKE AND PHYSCIAL ACTIVITY OF 
THEIR CHILDREN
E. Hooft Van Huysduynen1, L. van Lee1, A. Geelen1, E. 
Feskens1, P. van ‘t Veer1, C. van Woerkum2, J. de Vries1

1Division of Human Nutrition, Wageningen Univer-
sity, The Netherlands 
2Division of Communication Sciences, Wageningen 
University, The Netherlands

Background and objectives: Parents are an important role 
model of a healthy diet for their primary schoolchildren. To 
improve the diet of parents, an intervention strategy was eva-
luated. The objective of our study was to determine the effect 
of an individually tailored nutrition intervention for parents on 
dietary intake and physical activity of their children. 

Methods: In total, 165 Dutch participants with children 
aged 4-12 were randomized to intervention or control group. 
During five visits distributed over a six-month interven-
tion period, the dietician provided dietary counselling based 
on motivational interviewing and the Dutch guidelines for a 
healthy diet. During the six-months the dietician also sent the 
participants three personalised e-mail messages based on the 
participant’s goals and dietary intake. The dietary counselling 
and the e-mails were focused on the parent taking the family 
setting into account. The control group did not receive any 
treatment. Before and after the intervention period, partici-
pants filled in a questionnaire on dietary intake and physical 
activity of their child. 

Results: The fish intake of the children in the intervention 
group increased by 1.1 portions per month and the fruit and 
vegetable intake by 1.4 and 1.6 portions per week, respectively. 
These increases were significantly larger than in the control 
group. In addition, the intake of soda decreased by 2 glasses 
and the intake of snacks by 1.8 portions per week, and physical 
activity increased by 30 min per week. However, these changes 
were not significantly different from the control group. 

Conclusions: The present study is one of few studies stu-
dying the effect of an intervention tailored to the diet of the 
parent on the dietary intake of their children. We conclude that 
focussing on the parents’ diet is beneficial on fish, fruit and ve-
getable intake of children. 

Key words: intervention, dietary intake, parents, children.

PO1322
THE IMPORTANCE OF HAVING INTEREST IN 
COOKING AND VEGETABLES AND FRUIT INTAKE 
FOR CHEWING CONSCIOUSNESS IN PRIMARY 
SCHOOLCHILDREN
N. Tanaka1, T. Okuda2, H. Shinohara3, I. Hamaguchi4, Y. 
Asano5, Y. Higashine6, J. Kang7, K. Wakimoto8, N. Hira-
no9

1Faculty of Home Economics, Kobe Women’s Uni-
versity, Kobe, Japan 
2Faculty of Human Sciences, Tezukayamagakuin 
University, Sakai, Japan 
3Faculty of Education and Culture, University of 
Miyazaki, Miyazaki, Japan 
4Faculty of Human Sciences, Konan Women’s Uni-
versity, Kobe, Japan 
5Faculty of Health Science, Kio University, Nara Pref, 
Japan 
6Department of Health and Nutrition, Osaka Aoya-
ma University, Minoo, Japan 
7Department of Nutrition, Hyogo NCC College, 
Nishinomiya, Japan 
8Nishitani Primary School, Takarazuka, Japan 
9Department of Food and Nutrition Science, Kobe 
Women’s Junior College, Kobe, Japan

Background and objectives: The chewing ability is one 
of important factors for good health and thus for developing 
and educating dietary good habits. Recently, the decrease in 
chewing abilities of children is discussed. We examined their 
chewing consciousness and its relation to daily and dietary ha-
bits through questionnaire survey. 

Methods: Questionnaire survey about daily and dietary ha-
bits was done in 592 children (294 males and 298 females, 11-
12 years old) from four primary schools at the Kansai area in 
Japan. When high score was allotted in their better habits, there 
were significantly positive correlations between gCC: chewing 
consciousness and gHIC: having interest in cooking h or gFV-
FI: frequency of vegetables and fruit intake h. According to 
each category score, they were divided into high and low sco-
re groups. Statistical analysis in contingency tables was done 
by chi-square test. And then the multiple regression analysis, 
as CC or gLMLA: learning motivation and learning attitude h 
with a dependent variable, was done. 

Results: In the higher score group of HIC, scores of FVFI, 
CC, and LMLA were significantly higher than those in the 
lower score group of HIC. In the higher score of FVFI, scores 
of HIC, g playing sports and studying well h, and also CC were 
significantly higher than those in its lower score group of FVFI. 
The multiple regression analysis, as CC with a dependent va-
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riable, indicated that CC was affected by HIC and FVFI with 
27 % coefficient of determination. Also, LMLA was affected by 
FVFI, g self-efficacy h, g refrain from between meals and eating 
outside h, and CC with 23% coefficient of determination. 

Conclusions: The present analytical results indicated that 
the chewing consciousness was affected by having interest in 
cooking and frequency of vegetables and fruit intake, and the 
learning motivation and learning attitude was affected by FVFI 
and CC. 

Key words: chewing consciousness, cooking, vegetables.

PO1323
HOW MEALS INTAKE BEHAVIOURS ARE RELATED 
TO FRUIT AND VEGETABLES CONSUMPTION IN 
SPANISH ADULTS?
K. Keller1, S. Rodríguez López1, M. Carmenate Moreno1, 
P. Acevedo Cantero1

1Department of Biology, Universidad Autónoma de 
Madrid, Madrid, Comunidad de Madrid, Spain

Background and objectives: Despite the strong evidence 
that fruit and vegetables are health promoters against chronic 
diseases, their intake is reduced in many countries. Therefo-
re, we aimed to identify meals intake behaviours, which might 
lead to a recommended consumption of fruit (RCF) and vege-
tables (RCV). 

Methods: During the events “Jornadas de Prevención en 
Salud” in four Spanish cities in 2008, we collected data from 
958 women and 543 men (aged 20-89) about their daily intake 
of fruit and vegetables, the number and kind of meals, and 
snacking patterns between meals. A recommended intake was 
assumed when more than one ration of fruits (RCF) and ve-
getables (RCV) was consumed. We used x2-tests to determine 
differences within RCF and RCV in the categories of the meals 
intake behaviours variables. 

Results: A greater number of persons showed a RCF when 
compared with the RCV (75, 9% vs. 38, 0% in women; 71, 3% 
vs. 28, 5% in men). Consuming four/five meals daily vs. three 
meals, breakfast, forenoon and afternoon meals, and abstai-
ning from snacking, leads to a higher frequency of women 
with a RCF, whereas the number of women having a RCV is 
greater when five meals daily and forenoon meal (p<0, 05) are 
consumed. A higher number of men achieve RCF when having 
four/five meals daily, breakfast and afternoon meal. The same 
applies for the RCV, but with the forenoon meal instead of the 
breakfast (p<0, 05). 

Conclusions: The investigated meals intake behaviours are 
related with the number of persons consuming the recommen-
ded servings of fruit and vegetables, but which of them leads to 
a higher RCF and RCV depends on sex. 

Key words: meals intake behaviours, fruit and vegetables 
consumption, Spanish adults Acknowledgements: The “Uni-
versidad Autónoma de Madrid” supported this work by provi-
ding a studentship to one of the authors.

PO1324
NON-EXERCISE ALGORITHMS TO ESTIMATE CAR-
DIORESPIRATORY FITNESS: ASSOCIATIONS WITH 
MORTALITY AND NON-FATAL CARDIOVASCULAR 
DISEASE
E G. Artero1, 2, X. Sui2, A S. Jackson3, S N. Blair2, 4

1Area of Physical Education and Sport, Department 
of Education, University of Almería, Spain 
2Department of Exercise Science, Arnold School of 
Public Health, University of South Carolina, USA 
3Department of Health and Human Performance, 
University of Houston, Texas, USA 
4Department of Epidemiology and Biostatistics, 
Arnold School of Public Health, University of South 
Carolina, USA

Background and objectives: Unlike other risk factors, car-
diorespiratory fitness (CRF) is not routinely measured as it re-
quires trained personnel and specialized equipment. The pur-
pose of this study is to predict risk for non-fatal cardiovascular 
disease (CVD) and disease-specific mortality using CRF algo-
rithms that do not involve exercise testing (non-exercise CRF). 

Methods: Participants were 43 356 adults (21% women) 
from the Aerobics Center Longitudinal Study followed bet-
ween 1974 and 2003. Non-exercise CRF was estimated based 
on sex, age, body mass index, waist circumference, resting 
heart rate, physical activity level and smoking status. Exercise 
CRF was measured by a maximal treadmill test. 

Results: The mean intra-individual differences between 
non-exercise CRF and exercise CRF were 0.4 ± 1.7 and 0.3 ± 
1.6 METs in men and women, respectively (p<0.001 in both). 
Bland-Altman analyses showed a tendency to underestima-
te at high values of CRF. During an average follow-up of 13.3 
years, 1934 deaths occurred: 627 (32.4%) due to CVD and 737 
(38.1%) due to cancer. In a sub-sample of 18 095 participants, 
1049 cases of non-fatal CVD events were ascertained. After ad-
justing for potential confounders, a higher non-exercise CRF 
was associated with a lower risk of mortality from all-causes 
(hazard ratio per 1 MET increase = 0.85, 95% confidence in-
terval = 0.82–0.88 in men; 0.87, 0.75–0.99 in women), from 
CVD (0.81, 0.77–0.86 in men; 0.84, 0.64–1.12 in women), from 
cancer (0.86, 0.82–0.91 in men; 0.99, 0.79–1.23 in women) and 
a lower risk of non-fatal CVD (0.89, 0.85–0.93 in men; 0.76, 
0.58–0.99 in women). 
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Conclusions: Although non-exercise CRF method is not 
ideal, it predicts risk for non-fatal CVD, and all-cause and 
disease-specific mortality. It could be useful for identifying 
persons at risk and for exercise prescription for primary pre-
vention. 

Key words: fitness, mortality, cardiovascular disease, can-
cer, non-exercise algorithms.

PO1325
PERCEPTIONS OF FIRST YEAR STUDENTS ON 
FRUIT INTAKE AND EXERCISE HABITS
J. Setorglo1, M. Steiner-Asiedu2, S A. Morenike2

1University of Cape Coast, School of Medical Scien-
ce, Ghana 
2University of Ghana, Department of Nutrition and 
Food Science, Legon, Ghana

Background and objectives:Consuming fruits regularly 
and performing exercise is a good health promoting behaviour. 
This study seeks to determine the perception of University stu-
dents on fruit intake and exercise habits. 

Methods: This was a cross sectional study involving 400 
(197 males and 203 females) randomly sampled first year stu-
dents resident in 4 halls/hostels on University of Ghana cam-
pus. Semi structured questionnaires on exercise habits and 
perception on fruit intake were administered for self comple-
tion. Anthropometric information were collected according to 
standard procedures and categorized according to WHO body 
mass index cut-offs. Statistical Package for Social Scientist 
(SPSS, version 16) was used to analyse data. 

Results: About 84.3% consumed fruit because of percei-
ved health benefits, 98.8% protection against development of 
chronic diseases while 14.5% has no reason for consuming a 
fruit (p =0.015), 76% consume fruit when they feel like (p= 
0.004). Majority (60.0%) buys one serving of fruit to last for 
a day and factors that discourage fruit consumption includes 
unattractiveness (72.8%) and short life span (68.8%), unavai-
lability of fruits (60.8%). A significant positive association was 
observed between BMI and attitude towards frequency of fruit 
consumption (r= 0.119, P= 0.047) although there was no diffe-
rence in the perception between the sexes. More males (85.8%) 
than females (75.9%) perceived that they need exercise regu-
larly to build muscle and lose weight respectively (P= 0.034). 
Duration and frequency of exercise were both significant (p< 
0.001). 

Conclusions: Perception of students on the health benefits 
of fruit intake was high but consume fruits when they choose. 
Both sexes’ exercise habits are different and the outcomes of 
exercise sought are also different. 

Key words: Fruits, perception, exercise habits, anthropo-
metry

PO1326
ACCEPTABILITY OF YELLOW CASSAVA FOR CON-
SUMPTION BY SCHOOLCHILDREN IN DIDJA, BE-
NIN
I D. Brouwer1, V. Uwirigiyimana1, E F. Talsma1, R A M. 
Dossa2, A. Melse-Boonstra1

1Division of Human Nutrition, Wageningen Univer-
sity, Wageningen, The Netherlands 
2Department of Nutrition and Food Sciences, Uni-
versity of Abomey-Calavi, Cotonou, Benin

Background and objectives: Consumption of yellow va-
rieties of cassava with an elevated beta-carotene content may 
contribute to reducing the high prevalence of vitamin A defi-
ciencies (VAD). The success of this strategy is for a large part 
depending on the acceptability of yellow cassava. We studied 
the factors determining the intention to consume yellow cas-
sava by schoolchildren in Didja, a rural cassava consuming 
community in Central Benin. 

Methods: A cross-sectional survey, based on an integrated 
model of the theory of Planned Behaviour and the Health Be-
lief Model was conducted among 147 randomly selected care-
takers of schoolchildren (6-12 years old). Multivariate analyses 
and correlations were used to determine associations between 
summed scores for model constructs. 

Results: More than 90% of the caretakers had the inten-
tion to prepare yellow cassava for their children 2 or more ti-
mes a week. Knowledge on yellow cassava and VAD (â=0.20, 
p=0.01) and perceived susceptibility of the child to develop 
VAD (â=0.13, p=0.05) predicted health behaviour identity with 
55% of the variance explained. Cues to action (sight problems 
of children, recommendations of health workers, high produc-
tivity and educational campaigns about benefits of yellow cas-
sava) determined intention to consume yellow cassava (â=0.48, 
p=0.00) with 11% of variance explained. Barriers and attitudes 
towards yellow cassava did not determine intention to consu-
me cassava. 

Conclusions: In a cassava consuming area intake of yellow 
cassava by schoolchildren can be promoted by (1) increasing 
knowledge of caretakers on ability of yellow cassava to reduce 
VAD, (2) raising awareness on risk their children run on VAD 
and (3) positive triggers to yellow cassava consumption such 
as recommendations from influential people and educational 
campaigns. Acknowledegments The project was realized in 
the framework of INSTAPA Project, funded by the European 
Union’s Seventh Framework Programme [FP7/2007-2013] un-
der grant agreement nr 211484 

Key words: Biofortification, cassava, acceptability, school-
children, Benin
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PO1327
IDENTIFICATION OF FACTORS DETERMINING 
CONSUMPTION OF YELLOW MAIZE BY SCHOOL-
CHILDREN IN KANDI, NORTHERN BENIN
I D. Brouwer1, B. Ates1, E F. TAlsma1, R A M. Dossa2, A. 
Melse-Boonstra1

1Division of Human Nutrition, Wageningen Univer-
sity, Wageningen, the Netherlands 
2Department of Nutrition and Food Sciences, Uni-
versity of Abomey-Calavi, Cotonou, Benin

Background and objectives: Through biofortification va-
rieties of yellow maize with an elevated beta-carotene concen-
tration have been developed. However, adding beta cartene 
may alter perception and taste of maize, determining succes of 
biofortification to reducing vitamin A deficienies (VAD). We 
studied the factors determining the intention to consume ye-
llow maize by schoolchildren in Kandi, in northern Benin. 

Methods: A descriptive cross-sectional survey, based on 
an integrated model of the Theory of Planned Behaviour and 
the Health Belief Model was conducted among 149 randomly 
selected caretakers of schoolchildren (6-12 years old). Multiva-
riate analyses and correlations were used to determine associa-
tions between summed scores for model constructs. 

Results: More than 60% of the caretakers had the intention 
to prepare yellow maize for their children daily. Perceived sus-
ceptibility of the child to attract VAD (â=-0.17, p=0.05), percei-
ved severity of VAD (â=-0.21, p=0.03), and the value given to 
good health of the child (â=0.25, p=0.00) predicted health be-
haviour identity. Intention to consume yellow maize was as-
sociated with positive health behaviour (â=-0.22, p=0.05) and 
subjective norms (â=-0.21, p=0.03). A significant correlation 
was shown between health behaviour identity and barriers to 
consumption (rs=-0.29, p=0.00), but barriers had no signifi-
cant influence on intention. 

Conclusions: Consumption of biofortified yellow maize by 
schoolchildren in Kandi could be promoted by increasing the 
awareness about the risks their children run to develop VAD 
and the severity of the consequences, involving mothers, family 
members and local authorities. Acknowledgements The pro-
ject was realized in the framework of INSTAPA Project, fun-
ded by the European Union’s Seventh Framework Programme 
[FP7/2007-2013] under grant agreement nr 211484 Key words 
Biofortification, yellow maize, acceptability, Benin, VAD. 

Key words: Schooldren, nutrition, beta-carotene. 
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THE ROLE OF WOMEN AND THE DETERMINANTS 
OF CHILD NUTRITION IN THE 2009 EXTREME 
WEATHER EVENTS IN THE PHILIPPINES
E. Clark1, C. Banwell1, S. Friel1, K. Lokuge1, D. Zoleta-
Nantes2, T. Neeman3

1National Centre of Epidemiology and Population 
Health, Australian National University, Acton, ACT, 
Australia 
2Crawford School Resource Management of the 
Asia Pacific, Australian National University, Acton, 
ACT, Australia 
3Statistical Consulting Unit, Australian National 
University, Australian National University, Acton, 
ACT, Australia

Background and objectives: Increasing extreme weather 
events (EWEs) attributed to climate change has direct and in-
direct effects on health and food and nutrition security. Vulne-
rable communities in developing countries such as the Philip-
pines will be increasingly challenged. EWEs trigger a cascade 
of events that can lead to child malnutrition. The 2009 EWEs 
Tropical Storm Ketsana and Typhoon Parma were used as a 
case study to determine the factors affecting child undernutri-
tion and to understand the role of women in the process of 
child nutrition preservation in natural disaster situations. 

Methods: A cross-sectional study was carried out in 13 
flood-affected villages of District IV Laguna Province, 18-24 
months after the flooding disaster. Combined methods using 
structured questionnaires and in-depth interviews were ad-
ministered to mothers to examine socio-demographic cha-
racteristics and explore women’s disaster experiences. Clinical 
history and physical examination with anthropometry were 
conducted on 946 children to evaluate health and nutritional 
status using weight for age and height for age. Statistical analy-
sis using logistic regression and thematic analyses were done. 

Results: The prevalence of underweight in children was 
27.3% while stunting was 36.7%. The child’s age, number of 
siblings, birth order and their village of residence were impor-
tant determinants of child nutritional status. During and after 
the floods, maternal care ensured preservation of child health 
and nutrition. 

Conclusions: Child undernutrition can be an indirect con-
sequence of flood exposure. With the future threat of climate 
change, policies and multidisciplinary malnutrition prevention 
programs in flood-prone areas should focus not only on the 
determinants but also consider ways to support women’s con-
tribution in the prevention of poor child nutritional outcomes. 

Key words: climate change, women, malnutrition, Philip-
pines.
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 PO1329
SALT CONTENT CONTROL IN PUBLIC MASS CATE-
RING MEALS DEDICATED TO CHILDREN, ADOLES-
CENTS AND STUDENTS IN THE CITY OF NOVI SAD
L J. Trajkovic Pavlovic1, M. Popovic, R. Velicki, L J. Toro-
vic, S. Bijelovic
1Institute of Public Health of Vojvodina, University 
of Novi Sad, School of Medicine, Novi Sad, Serbia

Background and objectives: Investigations brought evi-
dences that salt intake was in a positive relationship with blood 
pressure and that children and adolescents with higher blood 
pressure were more susceptible to develop hypertension in 
adulthood. The aim of this paper was to analyze data on four-
year (2008/2011) salt reduction program in meals provided by 
the public catering service for children, adolescentst and stu-
dents in Novi Sad. 

Methods: Relating to the established program, each year 
during the four-year period, 50, 22, 26 and 25 daily meals 
were taken from kindergarten, school canteens, boarding 
schools, student’srestauraunts, respectively. In the meal time 
unannounced samplers took meals from public kindergar-
tens, schools (breakfast, dinner, snack), boarding schools and 
student’srestaurants (breakfast, dinner, supper). Laboratory 
examination of energy value and salt content in daily meals 
was performed using standardized and validated methods. 
student’st-test was applied to determine statistical differences 
in energy and salt content of the average daily meals at the be-
ginning and at the end of the observed period. 

Results: The average annual energy values of the controlled 
daily meals in kindergartens, school canteens, boarding schools 
and student’srestaurants for the 2008/2011 were 1025.7Â±167.
19kcal/1059.83Â±152.96kcal; 1617.39Â±249.16kcal/1602.04Â
±288.04kcal; 3127.07Â±403.32kcal/3005.68Â±311.59kcal and 
2745.80Â±1072.19kcal/3033.39Â±248.42kcal respectively, sta-
tistically significant difference were not recorded (p>0.05). The 
average annual salt content values in daily meals in kindergar-
tens, school canteens, boarding schools and studentâ€™s restau-
rants fallen from: 5.02Â±2.09g to 3.27Â±1.03g; 5.79Â±2.14g to 
7.45Â±3.07g; 18.10Â±4.00g to 8.62Â± 5.08g, respectively. The 
decline was statistically significant (p<0.0001). 

Conclusions: Within the observed period, the program on 
salt reducing in meals of controlled public facilities has been 
implemented successfully, salt content dropped significantly, 
but the established goals have not been achieved. Acknowledg-
ment: The program was supported by the Secretariat for Health 
and Social Policy of the City of Novi Sad. 

Key words: Salt, meals, schools, children, adolescents.
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ADOLESCENTS’ VIEWS ABOUT A PROPOSED 
REWARD INTERVENTION TO PROMOTE HEALTHY 
EATING IN THE SCHOOL SETTING
C T. McEvoy1, J. Lawton2, F. Kee1, I S. Young1, J V. Wood-
side1, J. McBratney3, M C. McKinley1

1Centre for Public Health, Queen’s University Bel-
fast, UK 
2Centre for Population Health Sciences, University 
of Edinburgh, UK 
3Health and Social Wellbeing Improvement Directo-
rate, Public Health Agency, Belfast, UK

Background and objectives: A reward or incentive scheme 
may be an effective method to influence young people’s eating 
behaviour but evidence regarding this approach is limited. The 
aim of this qualitative study was to explore the views of 11-12 
year olds about a proposed reward intervention associated with 
their food choices in the school canteen. 

Methods: Focus groups were held in ten extended schools 
(i.e. the most disadvantaged schools according to the areas 
in which their pupils live) in Northern Ireland. Focus group 
sessions were audio-recorded and transcribed verbatim. An 
analytical data coding framework was applied to transcript 
data. 

Results: Five schools were located in urban-cities, three in 
urban-towns and two in rural areas. Ninety pupils took part in 
the focus groups (54 girls, 36 boys). There was a high degree 
of acceptability for the concept of a reward scheme. There was 
diversity in the type of rewards valued by pupils, largely de-
fined by geographical area and socio-cultural differences; for 
example, pupils from rural and small urban-towns tended to 
emphasise more group-based and longer-term rewards, whe-
reas pupils from urban-city schools tended to suggest more 
individualistic and immediate rewards. In terms of factors 
influencing food choice within the school canteen, the major 
factors were food price, value for money, taste and visual ap-
pearance. Pupils felt that factors outside of their control, such 
as being assigned to the second lunch sitting, availability of sea-
ting and length of queues, placed considerable constraints on 
their food choice. 

Conclusions: This research indicates a high degree of ac-
ceptability for a proposed rewards-based intervention but has 
also highlighted a number of socio-cultural and micro-envi-
ronmental factors that need to be considered and addressed 
when developing such an intervention. Acknowledgements: 
This research was funded by the Northern Ireland HSC R&D 
Office. 

Key words: Focus groups, school, healthy eating, rewards.



903Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

PO1331
QUANTITY AND QUALITY OF FATS IN GLUTEN 
CONTAINING FOODS COMPARED TO SPECIFICA-
LLY GLUTEN-FREE PRODUCTS
J.Calvo Lerma1, P. Crespo Escobar1, A. Durán1, C. Ribes-
Koninckx1

1Pediatric Gastroenterology unit, La Fe University 
Hospital, Valencia, Spain

Background and objectives: To compare the quantity and 
quality of fats in common gluten-containing foods (GCF) and 
special gluten-free products (GFP). 

Methods: We conducted a prospective pilot study to deter-
mine the most frequently GCF and brands consumed by chil-
dren in the general population as well as, similar GFP consu-
med by celiac children. Quantity and quality of fat content was 
obtained from different sources of information. 

Results: Ten of the most frequently consumed products 
were analyzed: The amount of fat in the products with low lipid 
content such as pasta, flour or cereal was very similar in both 
type of product (with and without gluten) and the difference 
was not statistically significant (p>0.05 for all compared items). 
However, if we compare complex manufactured products, GCF 
have a lower fat content than GFP and this difference is statis-
tically significant for all analyzed foods (p<0.01). Regarding to 
the quality of fats of GFP, it is noteworthy that in many of them 
saturated fat percentage is higher than in equivalent conventio-
nal foods, reaching values above 50% of the total lipid contents. 

Conclusions: It can be asserted that celiac children consu-
ming special gluten-free products, are at risk of a higher fat 
intake as compared with children consuming conventional 
products, and a higher percentage of saturated fats. Thus food 
labels should clearly specify both the fat amount and the qua-
lity; however this information is often missing and not easily 
accessible. These preliminary results reflect the need to control 
the diet of celiac children in order to avoid a fat intake excee-
ding the recommendations, and to ensure these children carry 
a balanced diet. A prospective study in a pediatric coeliac po-
pulation is currently on going. 

Key words: Fats, specific products, children.
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DIETARY HABITS AND GROWTH: AN URBAN/RU-
RAL COMPARISON IN THE ANDEAN REGION OF 
APURIMAC, PERU
L. Andrissi1, G. Mottini1, V. Sebastiani2, L. Boldrini2, A. 
Giuliani3

1Institute of Scientific and Technological Acting, 
University Campus Bio Medico, Rome, Italy 
2MSci in Food Science and Human Nutrition, Uni-
versity Campus Bio Medico, Rome, Italy 
3Environment and Health Dept. Istituto Superiore di 
Sanit, Roma, Italy

Background and objectives: In this work we investigated 
the relations between dietary pattern and growth comparing 
children from a rural and urban area in Andean Peru, in terms 
of food habits and anthropometric variables to develop a mo-
del usable in context interventions against malnutrition. 

Methods: A sample of 159 children (80 from urban, 79 
from rural area), aged from 4 to 120 months (72, 7± 37, 5 SD) 
was collected. The data were investigated by a multidimen-
sional (Principal Component Analysis followed by inferential 
approach) analisys to correlate anthropometric and dietary va-
riables. 

Results: Under 20 months children are more fatty than the 
reference population in general, and rural more than urban 
(Student’s t-test p < 0, 0005). In children > 20 months is showed 
an higher caloric intake in the city with a marked gender de-
pendence (Pearson r = 0.33, p < 0.0001). About malnutrition 
there is a statistically significant difference (Chi-square = 5.03 
p < 0.02) in the two sets (42% in rural vs. 25% in urban). Mal-
nutrition cannot be considered as pure quantitative extreme of 
dietary intake given the complex relation it has with dietary 
and anthropometric patterns. 

Conclusions: This is a direct proof of the need to calibrate 
interventions on food and socio-cultural field for understand 
malnutrition effects on growth. The main way to do that is to 
start from the analysis of malnutrition not as an effect but as a 
“source of variation” of the studied variables. A periodic eva-
luations of the growth of children are a prerequisite for any Pu-
blic Health intervention against malnutrition. 

Key words: Multidimensional Analysis, Malnutrition, Pu-
blic health intervention, Dietary habits.
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PO1333
BMI AND PERCEPTIONS, ATTITUDE AND PRAC-
TICES OF UNDERGRADUATE STUDENTS OF THE 
UNIVERSITY OF THE FREE STATE, SOUTH AFRICA, 
REGARDING EXERCISE
V L. Van Den Berg1, E. Du Toit1, J. Raubenheimer2

1Department of Nutrition and Dietetics, Faculty of 
Health Sciences, University of The Free State, South 
Africa 
2Department of Biostatistics, Faculty of Health 
Sciences, University of The Free State, South Africa

Background and objectives: A sustainable pattern of par-
ticipation in physical activity is important to maintain health 
and prevent chronic diseases of lifestyle. Studies find that ado-
lescents typically transition from an active youth to more se-
dentary adult behavior patterns. This study aimed to determine 
perceptions, attitude and practices of undergraduate students 
at the University of the Free State, South Africa, regarding exer-
cise. 

Methods: A cross sectional descriptive study was conduc-
ted via a self-reported electronic questionnaire made availa-
ble to all students. The questionnaire included assessment of 
physical activity levels with the International Physical Acti-
vity Questionnaire (IPAQ, short version), self-reported body 
weight and height, and knowledge, attitudes and practices re-
garding physical activity. 

Results: The respondents (N=1311; 21±3yrs), were mostly 
female (54%); black (61%) or white (31%), and 69% resided 
off-campus (with 47% of these walking or cycling to cam-
pus). Eighty present strongly agreed that exercise is impor-
tant; around 80% knew the exercise recommendations; and 
over 90% had correct perceptions on the role of exercise in 
health. Most (72%) participated in sport at school. When asked 
whether they exercise, most (72%) indicated that they do, and 
around 60% claimed that they adhere to the recommendations, 
listing their main motivations as physical fitness, health im-
provement and enjoyment. In contrast, the IPAQ revealed that 
46% have low activity levels; and 39% were overweight /obese. 
Those admitting to not exercising, listed lack of motivation to 
exercise alone, time constraints and expenses as main reasons. 
Low social support for exercising, low use of campus exercise 
facilities, and various misperceptions regarding exercise were 
identified. 

Conclusions: Although the students knew the benefits of 
exercise and revealed positive perceptions of and attitudes 
towards exercise, almost half had low actual activity levels. 
Misperceptions and barriers regarding exercise, which inter-
ventions should focus on, were identified. 

Key words: students, exercise, knowledge, attitudes, prac-
tices.

PO1334
GUADIX, PROMOTING HEALTHY EATING HABITS 
FROM LOCAL GOVERNMENT
F. Rivas-García1, J. Lorente Fernández1, J A. González 
Alcalá1, L. Serrano Cruz1, M C. Alcalá1, M. Sánchez1, J. 
Perona2, A. Martos-López3

1Ayuntamiento de Guadix, Granada, Spain 
2Instituto de la Grasa (CSIC), Sevilla, Spaim 
3Colegio Oficial de Veterinarios, Murcia, Spain

Background and objectives: As part of the legislative 
powers of local government, the city of Guadix (Granada) ini-
tiated a municipal strategy designed to prevent obesity, which 
has subsequently been subsumed under the Health Plan I 
(2010-2014). Currently Guadix has acquired a leading role in 
the implementation and development of public policies about 
obesity. Objective: To prevent childhood obesity through opti-
mization and unification of all available local resources and put 
the politics of health promotion in Guadix. 

Methods: It has managed to develop an intersectorial com-
mon and continuing between all municipal departments that 
may be involved directly and indirectly in preventing obesity. 

Results: Among the most highlights the participation of 
students, estimated at 2180, ages 6 and 17, from different edu-
cational levels, 62 percent of the activities have focused on the 
school while the rest about 32 per cent were distributed in the 
community and familiar. 6 percent of the proceedings had as 
objectives the health sector including the incorporation of the 
city in a research study on childhood obesity and restoration. 
Information campaigns were developed and 32, 965 people 
participated in outdoor activities. 

Conclusions: Current date have built a healthy lifestyle ba-
sed on promoting physical activity and healthy eating also have 
generated new lines of work under the municipal health plan. 

Key words: Guadix; Healthy habits; Childhood obesity.
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PO1335
TASTE SENSITIVITY AND DIETARY HABIT AMONG 
SCHOOLCHILDREN IN MIYAZAKI
H. Shinohara1, T. Okuda2, N. Tanaka3, I. Hamaguchi4, Y. 
Asano5, Y. Higashine6, J. Kang7

1Faculty of Education and Culture, University of 
Miyazaki, Miyazaki, Miyazaki, Japan	  
2Faculty of Human Sciences, Tezukayamagakuin 
University, Sakai, Osaka, Japan 
3Faculty of Home Economics, Kobe Women’s Uni-
versity, Kobe, Hyogo, Japan 
4Faculty of Human Sciences, Konan Women’s Uni-
versity, Kobe, Hyogo, Japan 
5Faculty of Health Science, Kio University, Koryou, 
Nara, Japan 
6Department of Health Sciences, Osaka Aoyama 
University, Minoo, Osaka, Japan 
7Department of Nutrition, Hyogo NCC College, 
Nishinomiya, Hyogo, Japan

Background and objectives: The common problems of 
eating habits in children are inadequate chewing, taking no 
breakfast, and dislikes of certain tastes. The purpose of this stu-
dy is to clarify the sense of taste and dietary habit of primary 
schoolchildren. 

Methods: The survey was conducted from February to De-
cember 2011 on 222 schoolchildren (112 boys, 110 girls, aged 
11-13 years old) in Miyazaki, Japan. Taste examination was 
performed using five basic tastes (sweet, salty, sour, bitter, and 
umami) and five g dashi h soup (Japanese soup stock: brown 
kelp, dried bonito, mixed brown kelp and dried bonito, dried 
sardines and monosodium glutamate). The questionnaire sur-
vey (55 items) consisted of four scales; namely, dietary habit 
and life-style. We performed statistical analysis by Chi-square 
test, factor analysis by the least-square method, and path analy-
sis. 

Results: The rate of all correct answer tasting was 12.6% for 
the five basic tastes, and 30.6% for the five g dashi h soup. The 
taste sensitivity was higher for salty taste than for umami and 
bitter taste, and higher for brown kelp taste than for dried bo-
nito and mixed taste. The high-score group of five basic tastes 
showed significantly higher scores in interested in good tas-
te,  learn how to cook by books and chewing food thoroughly  
than the low-score group. Factor analysis was conducted and 
five factors were extracted; namely, interest in cooking, intake 
frequency of vegetables and fruits, refrainment from eating 
between meals, refrainment from eating out, and enjoyment of 
sports. The path analysis revealed that the  number of correct 
answers for the five basic tastes had significant direct effect on 
the interest in cooking . 

Conclusions: These results suggest that the teachers and 
parents should work together to develop interest in cooking  
and sense of taste in the schoolchildren. 

Key words: sense of taste, dashi, dietary habit, schoolchil-
dren, interest in cooking.

PO1336
USING NEW METHODS TO ASSESS COVERAGE OF 
DECENTRALIZED NUTRITION PROGRAMMES IN 
COMPLEX EMERGENCIES IN EAST AND THE HORN 
OF AFRICA
C. Ouma1

1Health and Nutrition Learning Centre, World Vi-
sion, Kenya

Background and objectives: For a long time acute malnu-
trition programmes have been implemented in complex emer-
gencies but without scientific methodologies to evaluate po-
pulation access and coverage.Currently low-resource methods 
capable of evaluating program coverage, identifying barriers to 
service access have been developed. Semi quantitative evalua-
tion of access and coverage method was used to evaluate access 
and coverage and investigate any barriers to uptake. 

Methods: In stage 1, prior, the expression of beliefs about 
coverage based on qualitative and qualitative data provided by 
the Mind Mapping exercise. The distribution of prior covera-
ge estimate was determined through a beta distribution of the 
belief of or perceived possible coverage estimates. The prior 
estimate of programme coverage was then further refined by 
determining the likelihood through conducting a wide area 
survey. Using an active and adaptive case-finding methodolo-
gy informed and defined by the information gathered during 
prior building, cases of severe acute malnutrition children were 
identified and categorized as either being in or out of the pro-
gramme. 

Results:Programme Coverage was 83.2% in galckayo, So-
malia, 76% in Rwanguba and 68.9% in Masisi territory of De-
mocratic republic of Congo, 63%.in Turkana county of Kenya, 
67% in Durame in Ethiopia and 67.1% in Tonj South County 
of south Sudan. Major barriers to access included distance, in-
security, mothers’ workload, cultural issues and long waiting 
times at feeding centres.

Conclusions: Even in protracted and complex emergencies, 
nutrition programmes can produce good quality and high co-
verage. They can still meet international SPHERE standards for 
coverage of more than 50% with enhanced access and decen-
tralization.

Key words: coverage, complex emergencies, nutrition.
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PO1337
2012 “DON’T GET DEHYDRATED” HEALTH CAM-
PAIGN
A. García1, M R. Pastor1, J A. Tur1, J M. Miquel1, A. Hardis-
son1, M P. Zaragoza1, E. Franco1, A. Bach1, A. Sierra1, M. 
Motero1, I. Espada1

1National Committee of Nutrition, General Council 
of Spanish Pharmacists, Madrid, Spain

Background and objectives: From July to September 2012 
the ‘Don’t Get Dehydrated’ health campaign was conducted in 
order to educate the populace about the importance of preven-
ting dehydration to enjoy an enhanced quality of life and better 
health. 

Methods: During the carrying-out of this campaign phar-
macists throughout Spain offered pharmacy patrons perso-
nalized guidance with regards to hydration. To this end they 
employed a technical consensus document and a brochure for 
customers featuring ‘10 Dehydration Prevention Tips’ to get 
their message across. These materials were distributed to phar-
macies through the General Council of Spanish Pharmacists. 
Member pharmacists were also able to consult and download 
materials at www.portalfarma.com. 

Results: The health campaign ‘Don’t Get Dehydrated 2012’ 
featured participation by a total of 47 Spanish provinces, from 
whose pharmacies a total of 961, 850 brochures were distribu-
ted amongst the general population, offering them ‘10 Dehy-
dration Prevention Tips.’ 

Conclusions: - Pharmacists play an essential role by infor-
ming and counseling the public about healthy lifestyle habits. - 
The widespread participation in this educational campaign led 
to preventive and awareness-raising efforts keys to an essential 
educational drive carried out by Spanish pharmacists. - There 
is a need for educational Health Campaigns making it possible 
to establish preventive and informative programs at all levels. 
These programs should encourage the adoption of healthier 
habits, based on our traditional diet, regular and moderate 
exercise, and shifts to healthier habits by the population. 

Key words: Hydration, mineral salts, water.

PO1338
POST SUPPLEMENTARY AND THERAPEUTIC 
FOOD DISTRIBUTION AND UTILIZATION MONI-
TORING SURVEY IN WUROR COUNTY, SOUTH SU-
DAN
C. Ouma1

1World Vision, Nairobi, Kenya	

Background and objectives: The post distribution follow-
up was conducted to investigate the utilization of emergency 
relief commodities provided with the aim of establishing how 
much of the rations were actually consumed by the malnouris-
hed child. The data collection was conducted by the nutrition 
staff as part of the routine home visits among beneficiaries. The 
target was families of children still registered in the humanita-
rian programme. 

Methods: Primary caregivers of malnourished children 
under five year’s children admitted in the supplementary or 
therapeutic programme. 90 randomly selected from 3 centres. 
Home visits done three to seven days after the distribution. 
Structured questions administered to families of beneficiaries. 
Physical examination of rations done to assess use and storage. 

Results:Of the 90 families which had received the rations, 
only 20 (22%) had some of the 14 day-ration.65 (72%) of the 
mothers were able to produce the expected number of sachets 
71 (78%) of the caregivers visited could not account for the 
entire Plumpy nut ration on the visit day. 13(14%) had more 
RUTF than was required. 69 carers (76%) of the mothers co-
rrectly described how to prepare porridge and only 43(47%) 
followed the method. Hygiene during preparation and serving 
was observed to be minimal. In distant villages, the mothers 
obtained water from the open pools, filtered it before using it 
for cooking. 

Conclusions:Household practices on the utilization of 
emergency nutrition rations for treatment are poor.Intensifica-
tion of post distribution home visits and follow-ups to ensure 
that the child under rehabilitation is crucial. 

Key words: supplementary, Therapeutic, food distribution.



907Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

PO1339
RESPONSE EXECUTION/INHIBITION TRAINING 
WITH FOOD IMAGES ALTERS ON SUBSEQUENT 
EATING BEHAVIOUR
K. Kazami1,2, S. Shiga2, K. Yamanaka2

1Department of Health and Nutrition, University of 
Human Arts and Sciences, Saitama, Japan 
2Graduate School of Human Life Sciences, Showa 
Women’s University, Saitama, Japan

Background and objectives: Some previous studies sugges-
ted that training to inhibit food-related responses may be effec-
tive to decrease food intake. In the present study, therefore, we 
examined whether response execution/inhibition training with 
images of three confectionaries (chocolate, manju (Japanese 
steamed bun stuffed with red bean paste), and sio-senbei (rice 
cracker flavored with salt)) affected subsequent their intakes. 

Methods: For the training, we used a go/no-go task that in-
volved repeatedly respond to a go signal or not to respond it to 
a no-go signal, both of which simultaneously presented with 
one of the images of three confectionaries or empty plate. A 
total of 80 Japanese university students, 40 male and 40 female, 
were divided into two conditions: go signal consistently pre-
sented with chocolate image (chocolate-go condition) or no-go 
signal consistently presented with chocolate image (chocolate-
no-go condition). In both conditions, manju and senbei images 
were presented evenly with go and no-go signal. We measured 
amount of consumption of each confectionery in a sham taste 
test following the go/no-go training. 

Results: Female participants ate 13.3 ± 9.4g (go condition) 
and 21.0 ±12.1g (no-go condition) of chocolate while male 
participants ate 26.8 ± 12.7g (go condition) and 17.5 ± 12.7g 
(no-go condition) of chocolate. Two-way ANOVAs on choco-
late consumption did not reveal significant main effects of con-
dition and gender, but revealed significant interaction of them 
(F[1,76] =10.378, p = 0.02). On the other hand, two-way ANO-
VAs on manju and senbei consumptions reveal no significant 
main effect or interaction. 

Conclusions: These findings demonstrate that,after the res-
ponse execution/inhibition training with food images,eating 
behaviour only in the food whose image is used in the training 
might be altered differently between male and female. We su-
ggest that such training might be effective for the control of 
eating behaviour. 

Key words: eating behaviour, go/no-go training, food ima-
ge

PO1340
DIFFERENCES IN BEVERAGE CONSUMPTION 
STRUCTURE FOR ADULTS IN RELATION TO AGE
A. Jarosz1, M. Jarosz1

1Food and Nutrition Institute, Warsaw, Po-
land	

Beverage consumption may have a significant influence on 
a variety of health related elements, such as excess weight and 
obesity, diabetes therapy or the development of certain types 
of cancer. They are an important part of everyday diet. Aim: 
Comparison of beverage consumption between adults aged 18 
– 24 and adults aged 55 – 64. 

Method and material: 209 persons aged 18 – 24 and 199 
persons aged 56 – 64 took part in the study. The average age 
was 21 and 60 years correspondingly. The consumption was as-
sessed using a 7 day consumption log. 

Results: The average beverage consumption in the younger 
group was at a level of 1,85l/day and 1,55l/day for the older. 
Water consumption was similar for both groups and was mea-
sured at 560 ml which made up for 33% of all liquids consu-
med. The senior group consumed a higher amount of warm 
liquids (782ml vs 648ml, 46 vs 38%) while the younger group 
drank more coloured soft drinks (140ml vs 40ml, 8 vs 2%). 
Additionally persons aged 18 – 24 drink more milk and fruit 
beverages. Alcohol consumption is identical and was measu-
red to be 85ml on average making up for 5% of all the liquids 
consumed. Energy drinks are drank by younger persons but on 
average it’s only 55ml – 3% of all liquids consumed. 

Conclusions: Younger persons consume more liquids. 
Furthermore they drink more coloured soft drinks and fruit 
drinks. Older persons prefer warm beverages like tea and co-
ffee. The results show the need for further education. 

Key words: beverages, consumption, relation to age
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PO1341
EPILEPSY: ANALYSIS OF NUTRITIONAL STATUS 
AND SERUM VITAMIN D LEVEL (VIT D).
P. Jesus1, 3, 4, B.Godet2, 3, 4, L. Pouchard1, F. Abdallah-Le-
beau2, O. Villeneuve2, C. Marcon2, L. Gimenez2, P. Faye-
mendy1, P M. Preux3, 4, P. Couratier2, 3, 4, J C. Desport1, 3, 4

1Nutrition Unit, University Hospital, Limoges, France 
2Department of Neurology, University Hospital, 
Limoges, France 
3INSERM UMR1094, Tropical Neuroepidemiology, 
Limoges, France 
4Univ Limoges, School of Medecine, institute of 
Neuroepidemiology and Tropical Neurology, CNRS 
FR 3503 GEIST, Limoges, France

Background and objectives:In France, the number of peo-
ple with epilepsy (PWE) is estimated to 500000. Their nutritio-
nal status is poorly studied. Impaired nutritional status might 
play a role in the response to treatment. Vit D might be invol-
ved in some forms of epilepsy.The main purpose of this study 
was to describe the nutritional status of patients with epilepsy 
and analyze their serum vit D level. 

Methods: After consent, a nutritional assessment was per-
formed in 46 PWE with or without drug resistance. Weight, 
height, body mass index (BMI), waist circumference, triceps 
skinfold (TS), biceps, supra-iliac, subscapular skinfolds, arm 
circumference, fat mass (FM) and fat-free mass (FFM) by 
bioimpedance were measured. The serum vit D dosage was 
realized before supplementation (deficiency <30 ng/mL). Sta-
tistical analysis used Student’s t test, chi2 and ANOVA. 

Results: The mean age was 44.5 ± 14.3 years, with a sex ratio 
M/F at 1.3. 60.9% were drug-resistant. BMI was 28.7 ± 7.0 kg/
m2, with 2.2% of malnourished and 30.4% obese. Vit D con-
centration was 15.3 ± 9.9 ng/mL with 87% of deficient patients, 
and 40% with severe deficiency (<10 ng/mL). The TS was hig-
her in the drug-resistant group (p=0.03). Drug resistance was 
not linked with nutritional status, other skin fold measures, 
FM, FFM and vit D level. 

Conclusions: The number of PWE was low, but the study 
shows that they are rarely malnourished. However, studies fo-
cused primarily on clinical cases or African populations. Obe-
sity is common in PWE, possibly iatrogenic and should be dee-
ply studied. Vit D deficiency is very common, often severe, but 
as nutritional status, seems not playing on the drug-sensitivity 
of patients studied. 

Key words: Epilepsy, drug resistance, nutritional status, vi-
tamin D.

PO1342
NUTRITIONAL VULNERABILITY OF UNDER-5 
CHILDREN IN URBAN POOR SETTELEMENTS OF 
DELHI, INDIA: NEED FOR ALIGNING POLICY TO 
FOOD CONSUMPTION PATTERN
S. Ghosh-Jerath1, N. Devasenapathy1, A. Singh2, S. Zo-
dpey1

1Indian Institute of Public Health-Delhi, Public 
Health Foundation of India, New Delhi, India 
2Department of Biochemistry, All India Institute of 
Medical Sciences, New Delhi, India

Background and objectives: One in every three malnou-
rished children in the world lives in India. Millions of children 
living in urban poverty confront daily violations of rights and 
fare poorer than rural counterparts in terms of undernutrition 
and under-5 mortality. Objective: To assess nutritional status of 
children residing in urban poor settlements of Delhi and iden-
tify factors that may affect their dietary consumption pattern. 

Methods: A cross sectional study on random sample of 202 
under-5 children from population of 30, 000 in 3 urban poor 
settlements of North-East district of Delhi. Nutritional status 
was assessed using standard anthropometric techniques, 2 days 
dietary recall along with food frequency questionnaire. Key 
socio-demographic characteristics, IYCF practices and dietary 
intake pattern were assessed. 

Results: High prevalence of undernutrition with un-
derweight (WAZ<-2SD) as 34.9 %, stunting (HAZ<-2SD) 
as 61.3% and wasting (WHZ<-2SD) as 10.2% was observed. 
Mean calorie and protein intake was higher than RDA for age. 
Mean intake for iron, zinc, thiamine, riboflavin, niacin, vita-
min C was poor when compared to age specific RDAs. Mean 
consumption of vegetables (4 gm/day), fruits (32gm/day) and 
pulses(16gm/day) was sub-optimal. About 90% reported a 
daily consumption of packaged snack foods like chips, choco-
lates, local crisps, sweets, aerated beverages(known sources of 
saturated fat, trans fat, energy, refined carbohydrates and salt). 

Conclusions: In spite of an adequate consumption of calo-
ries, habitual diet had poor nutritional quality. Targeted mar-
keting, food policy especially pricing policy and easy access 
to unhealthy foods may have bearing on food behaviour of a 
vulnerable community. While addressing nutrition gap, it is 
essential to have a multidimensional approach and apart from 
creating awareness and access to community based nutrition 
services, there is need to create an enabling environment with 
nutrition sensitive policies that make healthier options more 
accessible and affordable to community. 

Key words: Urban poor children nutritional status.
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PO1343
BIOAVAILABILITY OF VITAMIN D2 AND D3 IN 
HEALTHY VOLUNTEERS – A RANDOMIZED TRIAL
U. Lehmann1, F. Hirche1, G I. Stangl1, K. Hinz2, S. Wes-
tphal2, J. Dierkes3

1Institute of Agriculture and Nutritional Science, 
Martin-Luther University, Germany 
2Institute of Clinical Chemistry and Biochemistry, 
Otto-von-Guericke University Magdeburg, Gemany 
3Dept. of Clinical Medicine, University of Bergen, 
Norway

Background and objectives: Vitamin D exits as ergocalci-
ferol (vitamin D2) and cholecalciferol (vitamin D3). It was the 
aim of the study to investigate whether both forms are bioequi-
valent. 

Methods: We tested the effect of supplementation of either 
50 µg/d vitamin D2, D3 or a placebo for a period of 8 weeks on 
25(OH)D2, 25(OH)D3, total 25(OH)D serum levels, and pa-
rathyroid hormone in healthy volunteers. Blood samples were 
collected at baseline, after 4 and 8 weeks of supplementation. 

Results: 25(OH)D3 decreased in the placebo group from 
39.4 ± 14.2 nmol/L to 31.1 ± 12.4 nmol/L after 8 weeks (p < 
0.01). In the vitamin D3 group, concentrations of 25(OH)D3 
increased from 41.5 ± 22.8 nmol/L at baseline to 88.0 ± 22.1 
nmol/L after 8 weeks (p < 0.01). In the group receiving vita-
min D2, 25(OH)D2 concentrations increased from 1.3 ± 1.9 
nmol/L at baseline to 51.2 ± 18.5 nmol/L after 8 weeks. The 
25(OH)D3 concentration decreased from 36.4 ± 13.3 nmol/L 
at baseline to 16.6 ± 6.3 nmol/L after 8 weeks (p < 0.01). To-
tal 25(OH)D was not different among the groups at baseline, 
but was significantly different among the 3 groups after 4 and 8 
weeks (by ANOVA, p < 0.001). 

Conclusions: Vitamin D3 is more effective than vitamin D2 
which was demonstrated by the increase of the total 25(OH)
D concentration. Vitamin D2 supplementation was associated 
with a decrease in 25(OH)D3 which can explain the different 
effect on total 25(OH)D. 

Key Words: ergocalciferol, cholecalciferol, bioavailabilty.

PO1344
WHICH NUTRIENTS LIMIT CHANGES TO MORE 
SUSTAINABLE DIETS?
G. Horgan1, J. Macdiarmid2, J. Kyle2, A. Perrin1, G. Mc 
Neill2

1Biomathematics & Statistics Scotland, Aberdeen, 
UK 
2Rowett Institute, University of Aberdeen, Aber-
deen, UK

Background and objectives: Improving the environmental 
sustainability of human diets is clearly desirable but changes to 
achieve this need to take into account nutritional requirements 
and recommendations. Recommendatios of some nutrients are 
harder to meet than others if animal foods are reduced, and it 
is important to be able to identify these. 

Methods: Reducing greenhouse gas emissions (GHGE) was 
used as an indicator of improving sustainability. Linear pro-
gramming was used to create diets that minimised GHGE whi-
le still meeting dietary requirements for health. These include 
requirements which are lower limits ( energy, protein, vitamins 
and many minerals and micronutrients) and upper limits (fat, 
sodium). In the diets generated, some nutrient requirements 
tend to be at their limit and prevent further reduction of GHGE. 

Results: In the diets generated, it became apparent that re-
quirements for sodium (maximum) and calcium (minimum) 
were often at their limit. This meant that satisfying them pre-
vented greater selection of lower GHGE food items. In the 
case of sodium, it was then possible to investigate the effect 
of reducing the amount in e.g. bread and breakfast cereals, as 
it tends to be added in processing rather than naturally pre-
sent. In the case of calcium, fortification of wheat based foods 
allowed more of these to be selected instead of higher GHGE 
items which contained natural calcium. Reducing fat in foods 
also led to GHGE reduction, though this was less effective be-
cause fat reduction also reduces energy content, the primary 
requirement. 

Conclusions: Some dietary requirements limit the ability 
to construct more sustainable diets. Policies such as reducing 
added sodium or considering further fortification of certain 
foods may have a role to play in improving diet sustainability. 

Key words: sustainable diets, healthy, greenhouse gas emis-
sions, food, nutrients.
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PO1345
DIFFERENT HEALTH RELATED BEHAVIORS CON-
DUCTED BEFORE SCHOOL HOURS IN SEVEN EU-
ROPEAN COUNTRIES – THE ENERGY PROJECT
M. Roed1, F N. Vik1, J. Brug2, Y. Manios3, E. Bere1

1Department of Public Health, Sport and Nutrition, 
University of Agder, Kristiansand, Norway 
2EMGO Institute for Health and Care Research and 
the department of Epidemiology and Biostatistics, 
VU University Medical Center, Amsterdam, The 
Netherlands 
3Department of Nutrition and Dietetics, Harokopio 
University, Athens, Greece

Background and objectives: Children in Europe have di-
fferent habits before they start their schooldays. The purpose 
of this study was to create a score on “a good start of the school 
day” assessing different health related behaviors conducted be-
fore school hours in seven European countries, as well as as-
sessing potential inequalities regarding gender, ethnicity and 
parental education in the score. 

Methods: The study sample included 5595 children and 
one of their parents/caretakers from the ENERGY cross sec-
tional study with data on health related behaviors. A score was 
created by four frequency items from the child questionnaire 
concerning breakfast and active commuting to school. Fur-
ther, one item from the parent questionnaire about children’s 
sleep hours, was added in the score. Each unit got one point 
per healthy behavior. Descriptive frequency analyzes, analyzes 
of variance (ANOVA) and Post Hoc test were used to assess the 
differences in socioeconomic status, ethnicity and gender. 

Results: The children in Norway, The Netherlands, Belgium 
and Spain had a higher score than Greece Slovenia and Hun-
gary. Children with highly educated parents had significantly 
more healthy morning habits (p<0.001) than children with low 
educated parents. Non-native children had a lower score, than 
natives (p<0.001). No such disparities were observed for gen-
der differences. 

Conclusions: In families with at least one highly educated 
parent, the children made more favorable choices before they 
began the school day. Being non-native was associated with a 
lower score. Gender was not associated with differences in how 
children start their school day. 

Key words: Morning habits, socioeconomic status, chil-
dren.

PO1346
ASSESSMENT OF THE POTENTIAL IMPACT OF THE 
NUTRITIONAL COMMITMENTS OF FOOD OPERA-
TORS ON FRENCH NUTRIENT INTAKES
C. Battisti1, C. Perrin1, J. Gauvreau-Beziat1, J L. Volatier1, 
C. Menard1

1French Agency For Food, Environmental and Oc-
cupational Health & Safety (Anses), Maisons-Alfort, 
France

Background and objectives: In accordance with French 
health authorities, food operators have signed voluntary com-
mitment charters to improve the nutritional quality of their 
foodstuffs. The purpose of this study is to assess the potential 
cumulative impact of these reformulations on French consu-
mers’ nutrient intakes. 

Methods: Initial nutrient intakes were computed by com-
bining the data from the French individual consumption sur-
vey (INCA 2) and the CIQUAL food composition database. 
Potential new nutrient intakes were simulated by integrating 
improved nutrient contents to foodstuffs concerned by refor-
mulations. These new contents were matched with the corres-
ponding consumption data, according to the real market shares 
of these improved foodstuffs. New nutrient intakes were simu-
lated for 1918 adults and 1544 children and compared to the 
initial intakes.

Results: Potential improved nutrient intakes differed sig-
nificantly from the initial ones for all the nutrients studied 
(sugars, dietary fibers, lipids, saturated fatty acids, trans fatty 
acids, sodium, calcium, vitamin D). For instance for men, so-
dium and lipids intakes decreased (-1.1% and -0.4%) mainly 
due to reductions in delicatessen meats and sugar intakes de-
creased (-0.4%) mainly due to reformulations of dairy products 
and soft drinks. All socio-economic groups were significantly 
impacted by the reformulation agreements proposed and for 
all the nutrients studied (except for calcium). 

Conclusions: This study represents an interesting tool to 
assess French nutritional policies. This impact assessment of 
reformulations proposed by food operators doesn’t take into 
account all reformulations but only those defined in the agree-
ments. This study highlights the limited potential impact of 
these reformulations on French nutrient intakes. Now, the 
magnitude of the impact depends on the number of food ope-
rators involved and on their market shares. That’s why new 
commitments are needed to enhance the impact.

Key words: nutrition policies assessment, food composi-
tion, nutritional improvements, nutrient intakes, socio-econo-
mic groups.
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PO1347
ADHERENCE TO THE DUTCH DIETARY GUIDELI-
NES AND 20-YEAR MORTALITY: THE ROTTERDAM 
STUDY
L. van Lee1, N. Vonk1, N. Jankovic1, J. Kiefte - de Jong2, 
A. Hofman2, J. Witteman2, E. Hooft van Huysduynen1, 
J. de Vries1, A. Geelen1, P. van ‘t Veer1, O. Franco2, E. Fes-
kens1

1Division of Human Nutrition, Wageningen, The 
Netherlands 
2Department Epidemiology, Erasmus Medical Cen-
tre Rotterdam, Rotterdam, The Netherlands

Background and objectives: The Dutch Healthy Diet in-
dex (DHD-index) assesses adherence to the Dutch dietary 
guidelines for a healthy diet of 2006. These dietary guidelines 
were mainly developed for preventing chronic diseases. Conse-
quently, adherence to these guidelines as assessed by the DHD-
index, should hypothetically lower the risk of chronic diseases 
as coronary heart diseases (CHD). However, this has not been 
examined yet. Therefore, we aimed to examine the association 
of the DHD-index with all-cause mortality and CHD mortality 
in the Netherlands. 

Methods: We studied 4, 829 men and women aged 55 years 
and older from baseline (1990-1993) measurements of the Rot-
terdam Study. Maximum follow-up was 20 years. Coronary 
heart diseases and mortality cases were determined from ge-
neral practitioners databases, hospital databases, and follow-
up examinations. Diet was assessed at baseline with a 170-item 
food frequency questionnaire. Based on these dietary data the 
DHD-index score was calculated excluding the component on 
consumption occasions of acidic drinks and foods. This results 
in a range of scores between 0-90, where higher scores indicate 
better adherence to the dietary guidelines. Cox proportional 
hazards models were used to estimate hazard ratios (HR) and 
95% confidence intervals (95% CI) adjusted for age, sex, total 
energy intake, smoking and educational level. 

Results: Out of 4, 829 participants, 2, 394 (49.6%) parti-
cipants died. In 3, 770 participants free of CHD, in 554 par-
ticipants occurred fatal CHD event. A ten-unit increment in 
DHD-index score was inversely associated with all-cause mor-
tality (HR: 0.92; 95% CI: 0.88-0.96 ), and CHD mortality (HR: 
0.88, 95% CI: 0.81-0.96). 

Conclusions: Better adherence to the Dutch dietary guide-
lines for a healthy diet was associated with a significant lower 
risk of all-cause mortality and CHD mortality 

Key words: DHD-index, dietary guidelines, mortality, co-
hort.

PO1348
NEW MEANINGS OF EATING OUT FOR A GROUP 
OF ELDERLY IN BRASIL
M C. Carvalho1, C. Monsores2, S. Prado2, F. Ferreira2

1Universidade Federal do Rio de Janeiro, Universi-
dade do Estado do Rio de Janeiro, Brazil 
2Instituto de Nutrição, Universidade do Estado do 
Rio de Janeiro, Brazil

Background and objectives: To make meals out of home in 
major centers in Brazil is a habit that has becamed part of the 
daily life of a good portion of the population in recent decades, 
this is due to the accelerated pace of life, convenience, low cost, 
wide range of restaurants and industrial products and greater 
sociability. The home kitchen has no longer a central role in 
the preparation of meals and eating out has become a common 
practice in the lives of seniors. To understand this habit is a 
way to improve Public Health Programs. The objective of this 
study is to analyze the meanings of food habits of eating out in 
a group of elderly population. 

Methods: Our study followed an Extension Program Pro-
moting health and quality of life of elderly, developed at the 
Federal University of the State of Rio de Janeiro for 17 years, 
and, based on ethnography analyze the transition social pheno-
mena of eating out considering the meaning that social actors 
attribute to their actions (Geertz, 1989). 

Results: We realize that biological, psychological and social 
factors as retirement, widowhood and children leaving home 
are related to changes in food habits of elderly men living alo-
ne, beyond disinterest in preparing meals and a search for new 
environments more propitious to social relations. Eating outsi-
de became a way of socialization, besides being a form of inclu-
sion in the globalized world.

Conclusions: frequenting food plazas eventually, especially 
when someone is alone, proved most interesting for the elderly 
than spending time in the kitchen to prepare a meal that will 
not always be shared. We observed that eating out as well as 
buy food outside and bring it back home promotes new kinds 
of relationships in this age range of the population 

Key words: eating out, elderly, life style.
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PO1349
LIFESTYLES AND RISK FACTORS ASSOCIATED 
WITH BASELINE ADHERENCE TO THE MEDITE-
RRANEAN DIET IN THE PREDIMED TRIAL
E. Hu1, E. Toledo1, 2, 3, J. Diez-Espino3, 4, R. Estruch0, D. Co-
rella0, J. Salas-Salvado3, 7, E. Vinyoles3, 8, E. Gomez-Gra-
cia3, 9, F. Aros3, 10, M. Fiol3, J. Lapetra3, L. Serra-Majem3, X. 
Pinto3, M P. Portillo3, R M. Lamuela-Raventos3, E. Ros3, J 
V. Sorli3, M A. Martinez-Gonzalez2, 3

1Department of Nutrition, Harvard School of Public 
Health, Boston, MA, USA	  
2Department of Preventive Medicine and Public 
Health, University of Navarra, Pamplona, Navarra, 
Spain 
3CIBER Fisiopatología de la Obesidad y Nutrición 
(CIBER obn), Instituto de Salud Carlos III, Spain 
4Primary Health Care Center of Tafalla-Osasunbidea, 
Tafalla, Navarra, Spain 
5Department of Internal Medicine, Institut 
d’Investigacions Biomediques August Pi Sunyer 
(IDIBAPS), Hospital Clinic, University of Barcelona, 
Barcelona, Spain 
6Department of Preventive Medicine, University of 
Valencia, Valencia, Spain 
7Human Nutrition Department, IISPV, Universitat 
Rovira i Virgili, Reus, Tarragona, Spain 
8La Mina Primary Care Center, University of Barce-
lona, Barcelona, Spain; IDIAP JordiGol, Barcelona, 
Spain 
9Department of Preventive Medicine, University of 
Malaga, Malaga, Spain 
10Department of Cardiology, University Hospital of 
Alava, Vitoria, Spain

Background and objectives: The traditional Mediterranean 
dietary pattern (MedDiet) has shown a beneficial relationship 
with longevity and several chronic conditions such as with car-
diovascular disease (CVD), obesity, and cancer. However, scar-
ce information on who is more likely to follow this food pattern 
is available. We aimed to evaluate which factors are associated 
with lower MedDiet adherence in elderly Spanish subjects. 

Methods: We included 7305 participants (men aged 55-80 
y, women 60-80 y) at high CVD risk from the PREDIMED trial 
(ISRCTN35739639). Lifestyle, anthropometric and socioeco-
nomic characteristics and CVD risk factors were collected. 
MedDiet adherence at baseline was evaluated with a validated 
14-item questionnaire. Multivariate logistic regression models 
were used to estimate odds ratios (OR) and their 95% confi-
dence intervals for lower adherence to the MedDiet (<9 points 
out of 14) and ascertain which factors were independently as-
sociated with adherence to the MedDiet. 

Results: Former smoking (OR=0.87; 95% CI, 0.78-0.98), 
physical activity (OR for the 3rd vs. the 1sttertile: 0.69; 0.62-
0.78), and higher educational level (OR for university vs. less 
than primary school: 0.54; 0.38-0.77) were associated with hig-
her MedDiet adherence. Conversely, having a larger waist-to-
height ratio (OR for 0.1 units, 1.35; 1.22-1.49), being diabetic 
(OR=1.13; 1.03-1.24), being single (OR=1.27; 1.01-1.61) or 
divorced or separated (OR=1.44; 1.09-1.89), and current smo-
king (OR=1.28; 1.11-1.47) were associated with lower adheren-
ce. 

Conclusions: Participants with little education, a larger 
waist-to-height ratio, or diabetes and those who were less phy-
sically active, single, divorced, or separated, or smokers were 
less likely to adhere to the MedDiet, an ideal model for food 
choices. Stronger efforts of health promotion are needed in the-
se groups to foster adoption of the MedDiet. 

Key words: Mediterranean diet, lifestyle factors, PREDI-
MED trial.

PO1350
INCREASE IN BODY MASS INDEX IS ASSOCIATED 
WITH A WORST LUNG FUNCTION IN SPANISH 
MEDITERRANEAN SMOKERS WITHOUT RESPIRA-
TORY DISEASE
M. Sorlí1, C. Jardí1, E. Aparicio1, F. Martín1, J L. Piñol1, G. 
Flores1

1GEPAR Research Group, Unitat de Suport a la 
Recerca Reus-Tarragona, Institut Universitari 
D’Investigació en Atenció Primària Jordi Gol (IDIAP 
Jordi Gol), Reus, Catalunya, Spain

Background and objectives: Trends of overweight and 
obesity have increased dramatically in Spain. The aim of this 
study was to determine the association between body mass 
index (BMI) and the lung volumes in a smoking population 
without history of respiratory disease.

Methods: Cross-sectional study. Setting: 12 Spanish pri-
mary care centers. The period of study was between June 2008 
and June 2010. Subjects: smokers of 10 or more packs/year, 35 
to 70 years, of both sexes and no history of lung disease who 
consented to undergo spirometry with bronchodilator test. 
Study variables: demographic data, smoking habit, medical 
history, anthropometric measures and spirometric values. We 
performed multivariate analysis unconditional logistic regres-
sion, using SPSS for Windows v15.

Results: Sample comprised of 738 patients (53% male) 
with a mean age of 53.7 years old (SD: 8.3), BMI of 27.2 kg/
m2 (SD 4.8). With regard to smoking, consumption was 34.6 
packs /year (SD: 21.8). Spirometric values were: FVC 93.3% 
(SD 16.5) and FEV1 94.7% (SD 18.1). In multivariate analy-
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sis, after adjusting for all variables studied, were independent 
determinants for altering FEV1, age (OR:1, 05 ; IC95%:1, 03-
1, 07), male gender (OR:2, 70 ; IC95%:1, 72-4, 25), smoking 
(packs/year) (OR:1, 01 ; IC95%:1, 00-1, 02) and BMI (OR:1, 05 
; IC95%:1, 02-1, 11), and FVC were age (OR:1, 05 ; IC95%:1, 
03-1, 08), male gender (OR:3, 27 ; IC95%:2, 03-5, 26), smoking 
(packs/year) (OR:1, 02 ; IC95%:1, 01-1, 03) and BMI (OR:1, 11 
; IC95%:1, 06-1, 15). 

Conclusions:	 BMI, as well as age, gender and accumulated 
consumption of tobacco is an independent determinant of lung 
function in Spanish Mediterranean smokers without a known 
respiratory disease.

Key words: Body Mass Index, Lung function, Smoking

PO1351
IRON STORES AND ANAEMIA PREVALENCE 
AMONG SCHOOL CHILDREN FED COWPEA-BA-
SED FOOD PLUS FISHMEAL WITH VITAMINC-RICH 
DRINK
G. Egbi1, M. Steiner-Asiedu2, F. Saalia2, I. Ayi1, W. Ofosu3, 
J. Setorglo4

1Nutrition Department, Noguchi Memorial Institute 
for Medical Research, College of Health Sciences, 
University of Ghana, Legon, Ghana 
2Department of Nutrition and Food Science, Univer-
sity of Ghana, Legon, Ghana 
3Department of Nutrition and Food Science, Univer-
sity of Ghana, Legon, Ghana 
4Parasitology Department, Noguchi Memorial Insti-
tute for Medical Research, College of Health Scien-
ces, University of Ghana, Legon, Ghana

Background and objectives: Iron deficiency anaemia 
affects growth, development and academic performance of 
school children. This study investigated the effect of cowpea-
based food fortified with fishmeal consumed with vitamin C-
rich drink on the iron status and anaemia prevalence among 
school children. 

Methods: The study consisted of a cross-sectional baseline 
and a six month’s nutrition intervention phase. The participants 
were 143 school children (78 males and 65 females), aged 6 to 
12 years, randomly assigned into 3 groups: group I (cowpea 
+ fishmeal + vitaminC), Group II (cowpea + vitaminC) and 
a control group (cowpea only). Socio-demographic data were 
collected using questionnaires at baseline. The following data 
were collected at baseline and end-line: height and weight by 
standard procedures, dietary data by 24-hour recall and food 
frequency questionnaires, haemoglobin concentrations by 
Haemocue Haemoglobinometer and serum ferritin by Enzyme 

Linked Immunosorbent Assay (ELISA). Malaria parasites and 
soil-helminthes were examined throughout the study. 

Results: Mean ferritin concentrations at baseline were 
23.21±12.64ng/ml, 24.96±18.67ng/ml, 23.53±13.81ng/
ml; at end-line 32.71±21.45ng/ml, 27.62±16.29ng/ml and 
26.83±17.06ng/ml for intervention group I, II and control 
group respectively. The mean haemoglobin concentration in-
creased significantly in intervention I, intervention II and con-
trol group from 120.08 ± 9.8 g/L, 119.09 ± 12.4 g/L and 119.16 
± 10.4 g/L at baseline to 128.41 ± 7.2, 126.37 ± 8.9 g/L and 
123.12 ± 6.6 g/L respectively at end-line. Prevalence of anaemia 
reduced largely in group I (23.5% to 3.9%), followed by group 
II (34.9% -9.3%) and control group (30.6% -18.4%). 

Conclusions: Cowpea-based food plus fishmeal and vita-
min C-rich drink consumption improved ferritin and haemog-
lobin concentrations significantly and reduced anaemia preva-
lence in school children. The meal promises to be an important 
dietary strategy for improving ferritin, haemoglobin concen-
tration and controlling anaemia among school children. 

Key words: Fishmeal, cowpea, anaemia, children, vita-
minC.

PO1352
STABILITY IN WEIGHT STATUS DESPITE INCREA-
SED SEDENTARY BEHAVIOR AFTER TWO YEAR 
FOLLOW-UP IN SWEDISH SCHOOLCHILDREN
L. Moraeus1, L. Lissner1, A. Sjöberg2

1Department of Public Health and Community 
Medicine, University of Gothenburg, Gothenburg, 
Sweden 
2Department of Food and Nutrition, and Sport 
Science, University of Gothenburg, Gothenburg, 
Sweden

Background and objectives: Sedentary behavior and phy-
sical activity are factors influencing children’s weight status. We 
aim to observe longitudinal changes in weight status and some 
lifestyle factors in schoolchildren in Western Sweden. 

Methods: Anthropometric data from 1182 schoolchildren 
(7-9 y) in the county of Västra Götaland, Sweden were collec-
ted in 2008, following a standardized methodological protocol. 
A follow-up was conducted in 2010 including 1055 children (9-
11 y). Included in this study were 810 children (69%) that were 
measured both years. Prevalence of pre-obesity and obesity 
were classified using International Obesity Task Force cut-offs. 
Parents filled in lifestyle questionnaires containing questions 
about physical activity and sedentary behavior. 555 children 
(69%) returned the questionnaire. 

Results: Prevalence of pre-obesity was 13.0% in 2008 and 
13.6% in 2010 (p=0.53), corresponding numbers for obesity 
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was 2.8% and 2.5% (p=0.44). Most children, 92%, remained in 
the same weight category both years, 4% increased one cate-
gory, 4% decreased one category. One child moved two catego-
ries from normal weight to obese. 30% of children spent more 
time on sedentary activities in 2010, while 60% spent the same 
amount and 10% spent less time. At the same time, 33% of chil-
dren increased the number of days they participated in sports 
over the 2 year follow-up, while 56% reported the same level. 

Conclusions: Most children did not change weight cate-
gory after two years of follow up. We observed an increase in 
sports participation as the children grew older but sedentary 
behavior also increased. It may be possible to identify positive 
and negative lifestyle changes in children after a relatively short 
period of time, which can be of importance when planning pu-
blic health interventions. 

Key words: child, obesity, lifestyle, longitudinal Ack-
nowledgements Funded by the Swedish Research Council, The 
Swedish Council for Working Life and Social Research and 
Västra Götaland region.

PO1353
PERCEPTIONS, ATTITUDES AND PRACTICES OF 
UNDERGRADUATE STUDENTS AT THE UNIVER-
SITY OF THE FREE STATE REGARDING DIETARY 
SUPPLEMENTS AND ALTERNATIVE DRINKS
W. du Toit1, L. van den Berg;1, J. Raubenheimer.2

1Department of Nutrition and Dietetics, University 
of The Free State, Bloemfontein, South Africa 
2Department of Biostatistics, University of the Free 
State, Bloemfontein, South Africa

Background and objectives: The sales of dietary supple-
ments and alternative drinks (including so-called energy 
drinks) run into billion figures worldwide, yet evidence to sup-
port the benefits of these products are often lacking. This stu-
dy aimed to determine the perceptions, attitudes and practices 
regarding dietary supplements and alternative drinks of young 
South African adults. 

Methods: A cross sectional descriptive study was conduc-
ted via a self-reported electronic questionnaire made available 
to all students. The questionnaire included assessment of per-
ceptions and attitude of students regarding the use of dietary 
supplements and alternative drinks; and practices related to 
dietary supplement use, alternative drinks and food intake. 

Results: The respondents (N=1311; 21±3yrs), were mostly 
female (54%); black (61%) or white (31%) ethnicity. The 63% 
who reported consuming supplements, indicated that they 
use vitamin (56%), mineral (31%), herbal (11%), sport (11%) 
and homeopathic (2%) supplements. In contrast less than 30% 
reported daily intakes of fruit and vegetables. Most users ob-

tained information regarding supplements from the internet 
(35%) and magazines (34%), and supplements were mostly 
recommended to users by their families (45%), and friends 
(42%), with parents paying for supplements in 40% of cases. 
Eighteen persent of users reported having experienced side-
effects. “Energy drinks” like Bioplus® (30%) and Red Bull® 
(28%) were popular mainly for the taste and to provide energy. 
Various misperceptions regarding supplements were also iden-
tified. 

Conclusions: The use of dietary supplements and alterna-
tive drinks and misperceptions regarding these products were 
common among these students. Most relied on information 
and recommendations from unreliable sources and unquali-
fied people. Interventions to educate students on the safe and 
efficient use of the products, and adequate fruits and vegetables 
consumption are required. 

Key words: students, dietary supplements, perceptions, at-
titudes, practices.
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DOUBLE BURDEN OF MALNUTRITION IN AFRICA
A. Melse-Boonstra1, A. van der Honing1, S J M. Osen-
darp1, 2, I D. Brouwer1

1Division of Human Nutrition, Wageningen Univer-
sity, Wageningen, The Netherlands	  
2OsendarpNutrition, Vlaardingen, The Netherlands

Background and objectives: Various studies have repor-
ted that despite increases in income in low-to-middle income 
countries, the problem of undernutrition is persisting, whereas 
it does generate new disease burdens related to overnutrition, 
with overweight and obesity as early signs. In the present study, 
we have analyzed associations between income and various in-
dicators of over- and undernutrition for low-to-middle income 
countries in Africa. 

Methods: Country statistics were obtained from the World 
Bank and from the WHO Nutrition Landscape Information 
System, and countries were classified into low, low-to-middle 
and upper middle income categories. Double burden of mal-
nutrition was defined as a prevalence of stunting >30% and a 
prevalence of overweight >15% in children (aged< 5y), or a 
prevalence of BMI>25 >50% in adults within a country. 

Results: Prevalence of stunting correlated negatively with 
income indicators (r=-0.63 to -0.70, P<0.001), whereas the pre-
valence of overweight in both men and women was positively 
correlated with income indicators (r=0.50 to 0.70, P<0.001). 
Large heterogeneity in the prevalence of both forms of malnu-
trition existed among African countries with a gross national 
income (GNI) per capita < 2, 000 US$. Seven out of 43 coun-
tries could be classified as experiencing the double burden of 
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malnutrition, namely Botswana, Comoros, Guinea-Bissau, 
Lesotho, South Africa, Swaziland, and Zimbabwe. Strikingly, 
three of these countries are low income countries and two are 
low-to-middle income countries. 

Conclusions: The double burden of malnutrition is not 
confined to upper middle income countries, but is also present 
in low and low-to-middle income countries in Africa. Identifi-
cation of the etiology of the double burden of malnutrition in 
low and low-to-middle income countries is urgently required 
in order to define integrative approaches to reduce stunting 
and to prevent overweight simultaneously. 

Key words: Stunting; Overweight; Income; Double burden 
of malnutrition; Africa.
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DIETARY PATTERNS AND ASSOCIATED HEALTH-
RELATED LIFESTYLE FACTORS IN DENMARK
V K. Knudsen1, A. Biltoft-Jensen1, J. Matthiessen1, M R. 
Sørensen1, M. Groth1, U H. Gondolf1, E. Trolle1, T. Chris-
tensen1, S. Fagt1

1DTU Food, Søborg, Denmark

Background and objectives: Poor diet has been associated 
with increased risk of lifestyle-related diseases. Despite having 
had food-based dietary guidelines in Denmark since 1970’ties, 
the compliance is still low. Identification of major dietary pat-
terns in the population may facilitate Health authorities in 
more targeted nutrition education towards potentially vulne-
rable groups in the population. The objective was to identify 
dietary patterns in the Danish population, and to describe as-
sociations with lifestyle factors. 

Methods: Data derive from the Danish National Survey of 
Diet and Physical Activity, an ongoing, nation-wide cross-sec-
tional survey. Food intake was assessed by means of a 7-days 
food diary in a sample of the adult Danish population (n=3354), 
recruited 2003-2008. Foods and drinks were combined into 53 
overall food groups, and Principal Component Analysis (PCA) 
was applied to identify underlying dietary patterns. Multiple 
regression analysis was applied to determine associations bet-
ween dietary patterns and gender, age and health-related lifes-
tyle factors (smoking, physical activity and BMI). 

Results: Three dietary patterns were detected: A Traditio-
nal pattern characterized by high correlation with rye bread, 
topping on bread, meat, potatoes and gravy; a Health Cons-
cious pattern, highly correlated with fruit and vegetables, nuts, 
coarse bread, water and tea, and a Fast food pattern, correla-
ted with pizza, hamburger, soft drinks, sweets and crisps. The 
traditional pattern was positively associated with being male 
and physically active, while the health conscious pattern was 
associated with age, and being female, non-smoker, physica-

lly active, and negatively associated with body mass index. The 
fast food pattern was negatively associated with age and being 
physically active. 

Conclusions: Three dietary patterns were identified, and 
associations with health-related lifestyle factors were assessed. 
Identification of dietary patterns can be useful in future nu-
trition education to increase the proportion in the population 
complying with dietary guidelines. 

Key words: Dietary patterns, PCA, lifestyle factors, Den-
mark.
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MODELLING OF USUAL NUTRIENT INTAKES: PO-
TENTIAL IMPACT OF THE CHOICES PROGRAM-
ME ON NUTRIENT INTAKES IN YOUNG DUTCH 
ADULTS
A. Roodenburg1, A. Van Ballegooijen2, M. Dötsch-Klerk3, 
H. Van der Voet4, J. Seidell2

1HAS University of Applied Sciences, Den Bosch, 
The Netherlands 
2Institute of Health Sciences, VU University Amster-
dam, Amsterdam, The Netherlands 
3Unilever Research & Development Vlaardingen, 
Vlaardingen, The Netherlands 
4Wageningen UR – Biometris, Wageningen, The 
Netherlands

Background and objectives: The Choices Programme is an 
internationally applicable nutrient profiling system with cri-
teria for trans fatty acids (TFA), saturated fatty acids (SAFA), 
sodium, added sugar and for some product groups energy and 
fibre. These criteria determine whether foods are eligible to ca-
rry a “healthier option” stamp. The objective of this study was 
to evaluate these criteria by investigating the potential effect on 
nutrient intakes using an nutrient intake modelling method. 

Methods: Data were combined from the 2003 Dutch food 
consumption survey in young adults (aged 19-30) and the 
Dutch food composition table into the Monte Carlo Risk As-
sessment (MCRA) model. Three scenarios were calculated: the 
“actual intakes” (scenario 1) were compared to scenario 2, whe-
re all foods that did not comply were replaced by similar foods 
that did comply with the Choices criteria. Scenario 3 was the 
same as scenario 2 adjusted for the difference in energy density 
between the original and replacement food. Additional scena-
rios were calculated when snacks were not or partially replaced. 

Results: Calculated intake distributions showed that me-
dian energy intake was reduced by 16% by replacing normally 
consumed foods with Choices compliant foods. Intakes of nu-
trients with a maximal intake limit were also reduced (ranging 
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from -23% for sodium and -62% for TFA). Effects on intakes of 
beneficial nutrients varied from an unintentional reduction in 
fat soluble vitamin intakes (-15 to -28%) to an increase of 28% 
for fibre and 17% calcium. 

Conclusions: This intake modelling method showed that 
with the consumption of Choices compliant foods, nutrient in-
takes shift towards population intake goals for the nutrients for 
which nutrition criteria were defined, while effects on benefi-
cial nutrients were diverse. 

Key words: nutrient intake modelling, nutrient profiling, 
reformulation.
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THE EPIC-GRANADA-GIPUZKOA PROJECT ON 
DIETARY PATTERNS, ANTIOXIDANTS AND BIO-
MARKERS OF OXIDANT-ANTIOXIDANT STATUS 
(EUROPEAN PROSPECTIVE INVESTIGATION INTO 
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E. Molina-Montes1, 2, P. Amiano3, 2, M D. Ruiz-López4, R. 
Artacho4, E. Guerra4, B. García-Villanova4, C. Samanie-
go4, E. Molina-Portillo1, E. Sánchez-Cantalejo1, 2, M. Az-
piri3, A J. Pérez-Cruz5, M J. Sánchez1, 2

1Andalusian School of Public Health, Granada, 
Spain 
2CIBER Epidemiología y Salud Pública, CIBERESP, 
Spain 
3Public Health Division of Gipuzkoa, BioDonostia 
Research Institute, San Sebastián, Spain 
4Department of Nutrition and Bromatology, Univer-
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5Hospital Virgen de las Nieves, Granada, Spain

Background and objectives: The role of antioxidant nu-
trients on the relationship between intake of antioxidant-rich 
foods and the prevention of chronic diseases remains unk-
nown. Total Antioxidant Capacity (TAC) and dietary patterns 
are both a measure of overall exposure to antioxidants and to 
the diet, respectively. The project´s aims are to identify dietary 
patterns associated with TAC, and to examine whether biomar-
kers of oxidative stress are associated with TAC. 

Methods: Cross-sectional study including 7, 879 and 8, 417 
participants from Southern (EPIC-Granada) and Northern 
Spain (EPIC-Gipuzkoa), respectively, recruited during 1992-
1996. TAC of the diet will be assessed through published TAC 
data (ORAC, TRAP, FRAP, DPPH, ABTS) in food. TAC in plas-
ma will be analyzed in a subsample. Dietary patterns will be 
derived through a priori and a posteriori approaches, also con-
sidering different definitions of the Mediterranean Diet (MD), 
geographic variations (South-North Spain), Quality Diet In-

dexes and Dietary Guidelines. Statistical analysis: Regression 
analysis between TAC and the adherence to dietary patterns, 
and between TAC and antioxidant-oxidant and inflammation 
biomarkers, considering potential confounding variables and 
effect modifiers (smoking habits, and other lifestyle factors), 
will be performed. 

Results: A dietary pattern characterized by a combination 
of food groups of high antioxidants content, such as the MD, 
is expected to be associated with a higher TAC. Variants of the 
MD might be more antioxidants rich, leading to higher con-
centrations of TAC and antioxidant status (carotene, vitamin 
C, vitamin E), and to lower levels of biomarkers (IL-6, IL-8, ...). 
This effect might be more prominent in subjects with healthier 
lifestyle habits. 

Conclusions: This project will contribute to expand the 
knowledge on dietary patterns associated with a higher TAC 
and antioxidant status. The ultimate goal is to understand the 
role of dietary antioxidants in the aetiology of cancer and chro-
nic diseases related to oxidative stress. 

Key words: dietary patterns, antioxidants, biomarkers.

PO1358
PREVALENC OF UNDERNUTRITION IN HOSPITA-
LIZED INFANTS IN TABRIZ, IRAN COMPARED TO 
GLASGOW UK
S. Milani A1, 3, K. Gerasimidis2, M. Rafeey3, A. Tester2, C. 
Woodley2, O. Purcell2, M. Tsiountsioura2, C M. Wright1

1EACH Unit, School of Medicine, MVLS College, 
University of Glasgow, UK 
2Department of Human Nutrition, School of Medici-
ne, MVLS College, University of Glasgow, Glasgow, 
UK 
3Child Health Research Center, Tabriz University of 
Medical Sciences, Tabriz, Iran

Background and objectives: Hospitalized children are 
thought to be at high risk of undernutrition in developed, as 
well as developing countries, but little is known about under-
nutrition risk in children under one year. The apparent preva-
lence is likely to depend on the back ground prevalence of un-
dernutrition, but also varies with the thresholds and measures 
used. We thus surveyed hospitalized infants in two countries 
to compare the prevalence of •Risk of undernutrition using the 
Paediatric Subjective Global Nutritional Assessment (SGNA) 
tool •Malnutrition using Triceps and subscapular skinfolds z 
score Subjects and 

Methods: Infants were studied at admission to two tertiary 
children’s hospitals, 210 in Glasgow UK and 187 infants in Ta-
briz, Iran, between September 2011 and 2012. 

Results: Participants were aged mean (SD) 5.42 (2.97) 
months in Iran and 4.65 (3.43) months in UK. Their mean 
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lengths z-scores were similar (Iran -0.58 (1.53) UK -0.06(1.33)) 
but the Iranian children had much lower BMI (Iran -1.65(1.39) 
UK -0.45(1.23)). More Iranian than UK infants had high 
SGNA risk (Iran 59, 31.6%; UK 14, 6.7%; p=0.0001) and acute 
malnutrition, defined as skinfolds z score <-2 (Iran 54, 42.9%; 
UK 6, 5.4%; p=0.0001) but there were similar rates of medium 
risk (Iran 47, 25.1%; UK 63, 30.3%). Within each SGNA cate-
gory UK children had markedly higher skinfolds than Iranian 
children. While in Iran 80%(33) of high risk and 45%(18) of 
medium SGNA risk children had SF z score<-2SD, in the UK 
only 17%(1) and 10%(3) respectively had SF z score<-2SD. 

Conclusions: Higher rates of both undernutrition risk and 
acute undernutrition were seen in Iran than in the UK. Few of 
the UK children with raised undernutrition risk actually had 
objective evidence of undernutrition, but these were closely re-
lated in Iran. 

Key words: undernutrition, skinfold, SGNA.

PO1359
ASSOCIATIONS BETWEEN DIETARY FATTY ACIDS 
AND BLOOD LIPIDS IN HEALTHY SOUTH AFRICAN 
ADULTS: THE PURE STUDY
M. Richter1, J. Baumgartner1, E. Wentzel-Viljoen1, C M. 
Smuts1

1Centre of Excellence For Nutrition, North-West 
University, Potchefstroom, South Africa

Background and objectives: Results from baseline Pros-
pective Urban and Rural Epidemiology (PURE) study in South 
Africa, found higher prevalence of unfavorable blood lipid 
levels than previously documented in South African popula-
tions. We investigated associations between dietary fat and in-
dividual fatty acid (FA) intake and blood lipids of subjects from 
the PURE study. 

Methods: Cross-sectional data analysis within the PURE 
baseline study of healthy subjects (n=2000, 35–70years) from 
rural and urban areas. Dietary data was collected and blood li-
pid analysis performed. Hierarchical multiple linear regression 
models were used to determine associations between blood li-
pids and dietary fat and FA intake, gender and urbanization. 

Results: Dietary fat intake was significantly higher in urban 
(males=27%E, females=25%E) than rural areas (males=18%E, 
females=20%E), the same was true for specific FAs. However, 
essential FAs and long chain PUFA intake was below recom-
mendations in all groups. Total cholesterol (TC) and LDL were 
higher in females than males, with no differences between ru-
ral and urban areas. Intake of ALA (C18:3n-3) was significantly 
associated with higher LDL (r=0.152, p=0.016) and triglyceri-
des (r=0.241, p<0.001) in males, adjusting for age, urbaniza-
tion, energy intake, BMI and physical activity. In females ARA 

(C20:4n-6) and EPA (C20:5n-3) were associated with higher 
TC (ARA: r=0.107, p=0.020 and EPA: r=0.283, p=0.014) and 
LDL (ARA: r=0.091, p=0.045 and EPA: r=0.252, p=0.027), 
while DHA (C22:6n-3) predicted lower levels of TC (r=-0.2, 
p=0.022) and LDL (r=-0.255, p=0.028). 

Conclusions: Blood lipid profiles were more unfavorable in 
females than males. Though higher in urban areas, mean die-
tary fat intake was within recommendations. The low essen-
tial and long-chain PUFA intake in all groups is concerning, 
considering the inverse association of DHA with TC and LDL 
found in females. However, the positive association between 
ALA and TC, LDL and triglycerides in males was unexpected 
at such low levels. 

Key words: blood lipids, dietary fatty acids, urbanization.

PO1360
EFFECTS OF VITAMIN D3 AND BETA-CAROTENE 
ON RISK OF ESOPHAGEAL SQUAMOUS CELL CAR-
CINOMA-A CASE-CONTROL STUDY IN CHINA
G. Huang1, L. Yang1, M. Su2, S. Wang1, H. Yin1, J. Wang3, 
G. Sun1

1Key Laboratory of Environmental Medicine and 
Engineering of Ministry of Education, and De-
partment of Nutrition and Food Hygiene, School of 
Public Health, Southeast University, Nanjing, China 
2Huaian District Center for Disease Control and 
Prevention, Huaian City, China 
3Department of Environmental Health Science, Co-
llege of Public Health, University of Georgia, USA

Background and objectives: Beta-carotene (BC) and vita-
min D3 (VD3) may be protect factors for cancer risk, while the 
results are inconsistent, and few reports are about the effects of 
BC and VD3 on esophageal cancer in human epidemiologic 
studies. Our aim is to evaluate the etiological roles of BC and 
VD3 in the development of esophageal squamous cell carci-
noma (ESCC) based on a case–control study in Huaian, Chi-
na. Methods A population based case-control study was con-
ducted in 100 new ESCC diagnosed cases from 2007 to 2008 
and 200 residency- age-, and sex-matched healthy controls 
were recruited from Huaian, a high esophageal cancer inci-
dence region of China. Food frequency questionnaire (FFQ) 
and reversed phase high-performance liquid chromatography 
(RP-HPLC were used to measure the beta-carotene intake and 
concentrations of beta-carotene and vitamin D3 in serum. We 
calculated the odds ratios (OR) and 95% confidence intervals 
(CI) by using the conditional logistic regression models. Re-
sults The dietary intake of beta-carotene was 3322.92 μg in case 
group and 3626.83 μg in control group per capita per day and 
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their quartile ranges (QR) were 3701.84 μg and 3866.05 μg. 
There was no significant difference on BC intakes between case 
and control groups by Wilcoxon test p>0.05. The OR values of 
highest quartile and the lowest quartile of vitamin D3 and beta-
carotene are both 0.127. 

Conclusion: The circulating vitamin D3 and beta-carotene 
in serum were associated with a reduced risk of ESCC in this 
China population. But no evidence was found between dietary 
beta-carotene intake and ESCC risk. 

PO1361
IMPROVED BEHAVIOR IN CHILDREN AGED 3 TO 
5 AFTER ONE YEAR OF A SCHOOL-BASED INTER-
VENTION FOR HEALTHY LIVING
J L. Peñalvo1, M. Sotos-Prieto1, G. Santos-Beneit1, J. Re-
dondo1, S. Pocock1, 2, V.Fuster1, 3

1Department of Epidemiology, Atherothrombosis 
and Cardiovascular Imaging, Centro Nacional de 
Investigaciones Cardiovasculares (CNIC), Madrid, 
Spain 
2Department of Medical Statistics, London School 
of Hygiene and Tropical Medicine, London, UK 
3Department of Cardiology, Mount Sinai School of 
Medicine, New York, USA

Background and objectives: The onset of inadequate lifes-
tyle-related behaviors is known to occur early in life. An effec-
tive program for health promotion should focus on children, 
and include strategies capable of establishing life-long habits. 
We aimed to evaluate the efficacy of a behavioral intervention 
to introduce healthy lifestyle habits into children, their parents 
and teachers, through the school environment. 

Methods: We carried out a cluster-randomized contro-
lled intervention in schools from Madrid targeting 3-5 year 
old children. A total of 24 schools were assigned to the usual 
scholar curriculum or to engage in an additional multi-domain 
(Program SI!) intervention organized for a total duration of 
three years. Primary outcome are 1-year, and 3-year changes 
from baseline in knowledge, attitudes, and habits (KAH scores) 
of children, parents and teachers in regards to health-related 
(diet, physical activity, human body, and emotion’s manage-
ment) behaviors. 

Results: There were 12 intervention schools and 12 control 
schools including a total of 2062 children, 1949 parents, and 
150 teachers. Children in the intervention group showed a sig-
nificantly larger increase (4.3%) in all overall KAH score. By 
class level, 3 year old-children benefited the most, with an in-
crement 5.8% higher than the controls. By domain, the largest 
difference was found in the KAH-physical activity score (6.4% 
more on intervention). No effect for the emotion domain was 
found. There was a significant interaction with children’s age 

(p=0.046), as well as children’s baseline score (p=0.051), and 
parental socioeconomic characteristics (p=0.008), and higher 
economic status (p=0.011). 

Conclusions: Interim results after 1-year intervention with 
the Program SI! can be consider as a proof of an effective, and 
feasible preventive strategy at improving knowledge, attitudes 
and habits related to a healthy lifestyle in very young children. 

Key words: Comprehensive health; Behavior; Lifestyle; 
Cluster-randomized controlled intervention

PO1362
OPEN (OBESITY PREVENTION THROUGH EURO-
PEAN NETWORK), STRENGTHENING AND UP 
SCALING THE IMPLEMENTATION OF COMMUNI-
TY-BASED PROGRAMMES AT EUROPEAN LEVEL
H.du Plessis1, J N M.Borys1, L. Walter1, H. FInch1, P. Ri-
chard1, P. Harper1

1Proteines SAS, Paris, France	

Background and objectives: Building on the EPODE Euro-
pean Network (EEN) project (2008-2011) and according to the 
needs of the Community-based Programmes (CBPs) OPEN is 
a project supported by the European Commission (DG SAN-
CO), aims to scale-up a minimum of 12 European Communi-
ty-Based Programmes/Initiatives (CBPs/Is) that involve com-
munities, in terms of quality and amount of actions developed 
and in term of increased diversity of the target groups reached. 
This, in order to reduce overweight and obesity among chil-
dren and adolescents, including socially deprived groups. 

Methods: During 3 years, OPEN will base its childhood 
obesity prevention approach on the EEN recommendations 
and recent EU-funded researches (ENERGY, SPOTLIGHT, 
TEMPEST, IDEFICS). The CBPs progress will be measured ac-
cording to the WHO Good Practice Appraisal tool. An OPEN 
Coordination team will assess the needs of 12 CBPs from 17 
European countries willing to strengthen their methodology 
and improve their interventions. A scientific committee will 
gather, disseminate and facilitate practical application on the 
field of evidence and practice-based findings. 

Results: A network of 7 universities and scientific partners 
interested in the issue of 9 Community/School-Based Pro-
grammes and 2 European health promotion boards to develop 
coordinated research plans in health-related diet and physical 
activity behaviours in the future was created with the support 
of DG Sanco. 

Conclusions: OPEN will focus on increasing amount and 
efficiency of local actions developed among various target 
groups and facilitate implementation of innovative actions and 
dissemination through a best practice database to support the 
development and the efficiency of CBPs. 

Key words: Community-Based Programmes, Prevention, 
obesity, healthy lifestyle.
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PO1363
STRENGTHS AND WEAKNESSES OF COMMUNITY-
BASED PROGRAMMES FOR OBESITY PREVEN-
TION
H. Du Plessis1, 2, L. Walter1, 2, J-M. Borys1, 2, P. Harper1, 2, 
H.Finch1, 2, P. Richard1, 2

1EPODE International Network, 109-111 rue Royale, 
Brussels, Belgium 
2Proteines SAS, 11 rue Galvani, 75017 Paris, France

Background and objectives:The EPODE International 
Network (EIN) is a non-governmental organisation which 
has been created to support Community-Based Programmes 
(CBPs) aimed at preventing obesity. Today, 25 CBPs are mem-
ber of this network (9 in Europe, 11 in America and 5 in Asia-
Pacific region). The objective of this study was to identify the 
strengths and weaknesses and the needs of these programmes 
in terms of scientific and strategic expertise, evaluation pro-
cesses, political and institutional commitment, Public-Private 
Partnerships (PPP), programme visibility and communication 
strategy. 

Methods: The programme managers were interviewed 
around three topics: Network Functioning, Strengths and 
weaknesses, experience sharing. The aim of the first part was 
to identify the four main expectations of the CBPs towards the 
three network supporting platforms (Scientific, PPP and Poli-
tical). The second part was dedicated to explore the strengths 
and weaknesses of the CBPs (self-reported) and the last one to 
identify their global needs. 

Results: In total, 19 out of 25 CBPs members of the EIN 
answered the questionnaire (76% response). The main expec-
tations reported by the CBPs are the need of a methodologi-
cal support within their monitoring and evaluation process, a 
sustainable funding and a guidance for building and managing 
PPP. The strengths and weaknesses will be presented during 
ECO. One of the aspects that emerge is the need of a greater 
link between the field and the scientific community. Conclu-
sions: Based on this study the EIN will suggest a pragmatic 
methodology to improve the functioning and sustainability of 
the CBPs aimed at preventing obesity. 

Key words: Community-Based Programmes, prevention, 
obesity, evaluation, coordination.

PO1364
CHILDHOOD OBESITY PREVENTION : A SIGNIFI-
CANT DECREASE OF OVERWEIGHT PREVALENCE 
IN TWO PILOT TOWNS OF THE VIASANO PRO-
GRAMME AFTER 2 YEARS OF INTERVENTION.
J M. Borys1, M. Roillet2, J. Beysens2, N. Jacobs2, J. Nève3

1EPODE International Coordination, Brussels, Bel-
gium 
2VIASANO Coordination, Brussels, Belgium 
3Université libre de bruxelles, Brussels, Belgium

Background and objectives:VIASANO is a Communi-
ty Based Programme in Belgium adapted from the EPODE 
methodology. It is a coordinated, capacity-building approach 
for communities to implement effective and sustainable stra-
tegies to prevent childhood obesity. This methodology enables 
the entire community to be empowered and contribute to crea-
te a healthier environment facilitating social norm changes and 
healthier behaviours. 

Methods: The interventions involved the whole population 
of these pilot towns (families and children) in whole-of-com-
munity actions targeting physical activity and nutrition. The 
national coordination team using social marketing and orga-
nizational techniques trained and coached a local project ma-
nager nominated by the local authorities. The project manager 
was provided tools to mobilize local stakeholders through a 
steering committee and local network. The BMI of the children 
was assessed in 2008 and then 2 years later (in 2010) in the two 
pilot towns and in the French Community as comparator. 

Results: Over 1300 Children aged 3-6 were assessed in 
VIASANO towns in 2008 and 2010. There was a significant 
22% reduction in the prevalence of overweight in these pilot 
towns between 2008 and 2010 (p<0, 04) and between these pi-
lot towns and comparison towns of the French Community. 

Conclusions: The results of this whole community pro-
gramme are supporting the encouraging results of EPODE 
methodology which show that the involvement of the whole 
community is necessary to reduce the prevalence of childhood 
obesity. 

Key Words: Prevention, obesity, decrease, evaluation.
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PO1365
EPHE (EPODE FOR THE PROMOTION OF HEALTH 
EQUITY), A 3 YEARS EUROPEAN PROJECT TO 
PROMOTE HEALTHIER LIFESTYLES AND REDUCE 
OBESITY-RELATED HEALTH INEQUALITIES
H. Du Plessis1, J-M.Borys1, P. Harper1, P. Richard1, L. Wal-
ter1

1Proteines SAS, Paris, France

Background and objectives: Background and 
objectives:”Overweight and obesity most affect people in 
lower socioeconomic groups, and this in turn contributes to a 
widening of health and other inequalities”. EPHE is a European 
project designed to evaluate how Community-Based Program-
mes (CBPs) can reduce health inequalities linked to diet and 
physical activity. 

Methods: This 3 year project will conduct a pilot-life testing 
in 7 communities around Europe implementing the EPODE 
methodology with CBPs (Belgium, Bulgaria, France, Greece, 
Portugal, Romania, The Netherlands). They will implement 2 
years whole of population interventions enhancing the depri-
ved population around 4 themes: improve fruits and vegeta-
bles consumption, sleep duration and water consumption and 
decrease sedentary lifestyle. The evaluation will be conducted 
on each of these 4 themes and a quartile analysis of income 
will be done to compare results from the highest and lowest 
quartiles within and in-between communities. Each CBPs will 
evaluate 150 families through questionnaire. The questionnaire 
will be anonymous and will be made up of three parts, so as 
to appropriately analyse the aforementioned measurements: • 
Assessment of SES, in terms of education, profession and social 
status • Assessment of the behaviour of the four themes and 
their determinants •Parents’ perception of a healthy body 

Results: 7 Communities-Based Programmes together with 
8 European Universities are involved in this project and the re-
sults of the first survey will be presented during the IUNS. 

Conclusions: This project will lead to produce concrete 
guidelines and best-practices for policy makers, health promo-
tion services to implement sustainable and focused strategies 
among communities to reduce health inequalities linked to 
diet and physical activity. 

Key words: health inequalities, prevention, reduction, com-
munity.

PO1366
DIETARY INTAKE OF PHYLLOQUINONE IS RELA-
TED TO A REDUCED RISK OF ALL-CAUSE MORTA-
LITY: THE PREDIMED STUDY.
M. Juanola-Falgarona1, 2, J. Salas-Salvadó1, 2, M A. Mar-
tínez-González2, 3, D. Corella1, 2, E. Ros,1,2, R. Estruch2, 6, M. 
Fitó2, 7, F. Arós2, 8, J. Wärnberg2, 9, M. Fiol1, 2, J. Lapetra2, E. 
Vinyoles2, R M. Lamuela-Raventós2, L L. Serra-Majem2, 
X. Pintó2, V. Ruiz-Gutiérrez2, J. Basora1, 2, M. Bulló1, 2

1Human Nutrition Unit, Faculty of Medicine and 
Health Sciences, IISPV, Universitat Rovira I Virgili, 
Tarragona, Spain 
2CIBERobn (Centro de Investigación Biomédica en 
Red Fisiopatología de la Obesidad y Nutrición), 
Institute of Health Carlos III, Madrid, Spain 
3Department of Preventive Medicine and Public 
Health, University of Navarra, Pamplona, Spain 
4Department of Preventive Medicine, University of 
Valencia, València, Spain 
5Lipid Clinic, Department of Endocrinology and 
Nutrition, Institut d’Investigacions Biomediques Au-
gust Pi Sunyer (IDIBAPS), Hospital Clinic, University 
of Barcelona, Barcelona, Spain 
6Department of Internal Medicine, Institut 
d’Investigacions Biomediques August Pi Sunyer 
(IDIBAPS), Hospital Clínic, University of Barcelona, 
Barcelona, Spain 
7Cardiovascular Risk and Nutrition Research Group, 
Institut Municipal d’ Investigació Mèdica, Barcelona 
Biomedical Research Park, Barcelona, Spain 
8Department of Cardiology, University Hospital 
Txagorritxu, Vitoria, Spain 
9Department of Preventive Medicine, University of 
Malaga, Malaga, Spain 
10Institute of Health Sciences, University of Balearic 
Islands and Hospital Son Espases, Palma de Mallor-
ca, Spain

Background and objectives: Vitamin K has been associa-
ted with a reduced risk of CHD and fatal cancer. Dietary me-
naquinones intake has been associated with cancer mortality. 
However, the association between the dietary intake of vitamin 
K and all-cause mortality has not been evaluated in a Medite-
rranean population at high cardiovascular risk. 

Methods: A prospective analysis was conducted in 7216 
participants in the framework of the PREDIMED cohort (me-
dian follow-up: 4.8y). Energy and nutrient intakes were evalua-
ted using a previously validated 137-item food frequency ques-
tionnaire. Dietary phylloquinone and menaquinone intake was 
calculated using the USDA database and previous published 
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data, respectively. All-cause mortality was verified by medical 
records and consultation of National Death Index. Cox pro-
portional hazard models were fitted to assess the relative risk 
of all-cause mortality. 

Results: At baseline, energy-adjusted dietary phylloquino-
ne intake was associated with a significantly reduced risk of 
all-cause mortality after controlling for potential confounders 
(HR: 0.64; 95% CI: 0.43, 0.96). No significant associations were 
found between quartiles of energy adjusted dietary menaqui-
nones intake and risk of all-cause mortality. In a longitudinal 
manner, subjects who increase their consumption of vitamin 
K, phylloquinone or menaquinone, had a lower risk of all-
cause mortality (HR: 0.58; 95% CI: 0.45, 0.74 and HR: 0.59; 
95% CI: 0.45, 0.78, respectively) compared with subjects who 
decrease their consumption. 

Conclusions: The results showed that an increase of dietary 
intake of vitamin K is related with a reduced risk of all-cause 
mortality in a Mediterranean population at high cardiovascu-
lar risk. 

Key words: Vitamin K, Mortality, Phylloquinone, Mena-
quinone.

PO1367
ANTHROPOMETRY AND BLOOD PRESSURE IN 3-5 
YEAR OLD CHILDREN OF MADRID: PROGRAM SI! 
STUDY
G. Santos-Beneit1, M. Sotos-Prieto1, J L. Peñalvo1, S. Po-
cock1, 2, J. Redondo1, V. Fuster1, 3

1Department of Epidemiology, Atherothrombosis 
and Cardiovascular Imaging, Centro Nacional de 
Investigaciones Cardiovasculares (CNIC), Madrid, 
Spain 
2Department of Medical Statistics, London School 
of Hygiene and Tropical Medicine, London, UK 
3Department of Cardiology, Mount Sinai School of 
Medicine, New York, USA

Background and objectives: The Program SI! for compre-
hensive health is a multi-level school-based intervention wor-
king on four key domains (diet, physical activity, human body 
and management of emotions) for the promotion of a healthy 
lifestyle. The intervention has been initiated at preschool (3-5 
years) level, and its efficacy to modify children’s behavior is 
currently evaluated. As part of this evaluation, anthropometry 
and blood pressure measurements have been collected at base-
line to assess the long-term impact of the intervention. 

Methods: The design of the study was a cluster-randomized 
controlled intervention trial including 24 public schools of Ma-
drid (Spain). Weight, height, skinfolds thickness (triceps and 

subscapular), waist circumference and blood pressure were as-
sessed in 2011 children (1009 boys and 1002 girls). Body fat 
was calculated according to Slaughter. Obesity and overweight 
were defined in relation to BMI international references pro-
posed by the IOTF. 

Results: Percentage of body fat in boys and girls was 
14.5±3.6 and 15.8±3.5 respectively, waist circumference was 
52.2±4.0 for boys and 51.6±4.1 for girls, and systolic / diastolic 
blood pressure was 99.6±8.2 / 60.0±7.2 for boys, and 98.5±8.4 / 
61.2±7.4 for girls (p<0.01, for all). The prevalence of overweight 
children was 10% for boys (n= 101), and 14.9% for girls (n= 
149) (p<0.01), and for obese children was 4% for boys (n=40), 
and 4.6% for girls (n= 46) (p<0.01) using BMI categories. 

Conclusions: Obesity is less prevalent in these children in 
comparison to other studies in Spain with the same age range. 
Significant changes in anthropometric and clinical parameters 
of children in the intervention group will determine the long-
term efficacy of the intervention. 

Key words: Obesity, body composition, blood pressure, 
health promotion, children.
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MEDITERRANEAN DIETARY PATTERNS IN 3-5 
YEAR OLD CHILDREN AND THEIR PARENTS: THE 
PROGRAM SI! STUDY
M. Sotos-Prieto1, G. Santos-Beneit1, J L. Peñalvo1, S. Po-
cock1, 2, J. Redondo1, V. Fuster1, 3

1Department of Epidemiology, Atherothrombosis 
and Cardiovascular Imaging, Centro Nacional de 
Investigaciones Cardiovasculares (CNIC), Madrid, 
Spain 
2Department of Medical Statistics, London School 
of Hygiene and Tropical Medicine, London, UK 
3Department of Cardiology, Mount Sinai School of 
Medicine, New York, USA

Background and objectives: Dietary habits are developed 
early in life. It is therefore important to understand the deter-
minants of this development in order to design effective stra-
tegies for health promotion. Parental dietary patterns may be 
one of the most important determinants of children’s dietary 
choices. Our aim is to evaluate the parental adherence to a MD 
and its impact to the MD quality of their children. 

Methods: 24 schools from Madrid, including 2, 062 chil-
dren aged 3-5, were recruited to carry out a cluster-randomized 
controlled trial: The Program SI! for Comprehensive Health. A 
total of 1, 949 parents completed a questionnaire about their 
children’s MD quality by means of a validated questionnaire 
(KIDMED score). In addition, we evaluated the parents MD 
with the PREDIMED score (0-14 points). Information on fruit, 



922 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

vegetables, fish, olive oil, and nuts consumption is provided by 
both questionnaires. 

Results: The KIDMED score was 7.5±1.9. The MD quality 
distribution was classified as Poor in 2.4%, Average in 47.1%, 
and Good in 50.5% of the children. As for their parents, the 
average PREDIMED score was 6.3±2.4. Parents’ adherence to 
MD was significantly associated with that of children (r=0.326; 
p<0.001). Furthermore, both parents and children follow a 
similar pattern for fruits, vegetables, fish and olive oil con-
sumption (p<0.001), but differed in the consumption of nuts 
(p=0.424). In addition, a higher percentage of Good MD qua-
lity was observed in children from parents with upper educa-
tional level (67.9%) compared with middle (19.2%) and lower 
education (12.8%) (p<0.001). 

Conclusions: In this particular Spanish population from 
Madrid, the parents’ adherence to MD positively affects their 
children’s dietary habits. The parents’ educational status seems 
to play a mediating role in the beneficial effect of children’s MD 
quality. 

Key words: Mediterranean diet, preschoolers, parental edu-
cation.

PO1369
ASSESSING THE CONTINUUM OF THE DELIVERY 
PROCESS OF AN INFANT AND YOUNG CHILD FEE-
DING PROGRAM IN ETHIOPIA
S. Kim1, D. Ali1, Y. Mekonnen2, R. Rawat1, P. Menon1

1International Food Policy Research Institute, Wash-
ington D.C., USA 
2Mela Research, Inc., Addis Ababa, Ethiopia

Background and objectives: Process evaluation that is gui-
ded by program impact pathways (PIP) can shed light on criti-
cal challenges to delivery of interventions. Our study analyzed 
the PIP of a behavior change communications intervention im-
plemented as part of Alive & Thrive, an initiative to improve in-
fant and young child feeding (IYCF). The intervention is inte-
grated into the Health Extension Program in Ethiopia through 
a cascade of training. The study aim was to determine linkages 
and gaps across levels of the delivery process. 

Methods: Semi-structured interviews were conducted with 
supervisors (n=8), health extension workers (HEW) (n=16), 
community volunteers (n=48), mothers (n=80) and fathers 
(n=32) in two regions. Data were coded using NVivo and 
analyzed based on a mapping of the PIP developed with stake-
holders. We triangulated responses on four topics: (1) training 
received, (2) use of program tools, (3) work performance con-
text, and (4) exposure to program messages, across four levels: 
woreda (district), kebele (ward), gote (village/town) to house-
holds. 

Results: Program-specific IYCF training reached all super-
visors and HEWs in one region, but appeared variable in the 
other. The cascade of training was least effective at reaching vo-
lunteers, who are in most frequent contact with communities. 
There were competing sources of training from other programs 
at various levels. Patterns on the use of program tools were 
similar to those of training. Factors influencing work perfor-
mance differed between health workers and volunteers. Volun-
teers had flexibility in dealing with workload, unlike the more 
constrained health workers. Overall, exposure and knowledge 
of program messages among beneficiaries were still weak. 

Conclusions: Using the PIP analysis enabled us to identify 
patterns of linkages, gaps and the drivers along the continuum 
of the delivery process, leading to a cohesive understanding of 
the overall program process. 

Key words: process evaluation, program impact pathway, 
infant and young child feeding, Ethiopia.
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TRANS FATTY ACIDS IN EUROPEAN DIETS
T. Mouratidou1, J. Wollgast1, S. Eisenwagen1, S. Caldei-
ra1

1Public Health Policy Support Unit, Institute For 
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Background and objectives: Consumption of trans fatty 
acids (TFAs) has been linked to adverse health effects. Efforts 
to reduce exposure to TFAs are on-going in different countries 
and regions. We aimed to collect the most recent data on the 
presence of TFAs in foods and their intake by the European 
population 

Methods: A structured search of scientific articles in the 
English language, conducted in Europe from 2004 to 2012, 
was undertaken. In addition, the EuroFIR AISBL was used to 
extract data from national food composition datasets on TFA 
levels in foods. 

Results: We will present the data obtained. A preliminary 
analysis shows that there is limited information on the con-
sumption of TFAs in Europe over the last decade. Nevertheless, 
we identified eight studies on TFA intakes, four of which report 
separately the intake of industrial, ruminant and total TFA. We 
also identified twenty-eight articles evaluating the presence of 
TFAs in foods in Europe; eight of these, also distinguished bet-
ween industrial and ruminant TFA present in foods. Twenty-
six national food composition databases provide information 
on TFA. 

Conclusions: The limited information on TFA intake in Eu-
rope is of concern. Specific population groups may be at risk of 
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consuming more than the recommended 1% of energy from 
TFAs and therefore various stakeholders from food industry to 
public health authorities should address this gap. 

Key words: public health, trans fatty acids, European re-
gion, policy.
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THE MEDITERRANEAN LIFESTYLE INDEX: A MEA-
SUREMENT INSTRUMENT
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León4, JA. Casasnovas4, J L. Peñalvo1

1Department of Epidemiology, Atherothrombosis 
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2Department of Medicine, Psychiatry and Dermato-
logy, University of Zaragoza, Spain 
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Tufts University, Boston, MA, USA 
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Background and objectives: Scientific evidence indicates 
that adherence to the Mediterranean diet (MD) is associated 
with decreased cardiovascular risk. However, it is well accepted 
that this association may be also influenced by other charac-
teristics of the Mediterranean lifestyle. Our aim was to create 
an overall lifestyle index (MEDLIFE) that includes traditional 
Mediterranean-related patterns besides food consumption, 
and to assess its concordance with previously reported diet-
quality scores. 

Methods: MEDLIFE was created based on the current Spa-
nish Mediterranean Food Guide pyramid. MEDLIFE, as well 
as other known diet-quality scores (alternative Healthy Eating 
Index (aHEI), alternative Mediterranean Diet Index (aMED), 
Mediterranean Diet Adherence Screener (MEDAS)) were cal-
culated by using a FFQ that was administered to 988 partici-
pants of the Aragon workers’ health study (AWHS). The ME-
DLIFE is a 28 item- derived index consisting of questions about 
frequency of food consumption (15), Mediterranean food ha-
bits (7), physical activity, as well as social habits (6). 

Results: Participants presented an average MEDLIFE sco-
re of 11.3±2.6. Only a 6.1% met 1-point criteria for processed 
meat < serving/week) and white meat (2 servings/week). Less 
than a 50% achieved 1-point for fruit (18%, 3-6 servings/day), 
nuts (19.7%, 1-2 servings/day), olive oil (28.1%, >3 servings/ 
day) and legumes (31.1%, >;2servings/ week) consumption. 
However, 90.2% and 80% consumed fish/seafood and vegeta-

bles > servings/ week respectively. Only a 15.7 % consumed 1-2 
servings/ day of wine, and 69.1% reported no nibbling habits. 
Concerning social habits, 40.9% take a nap, 81.2% sleep bet-
ween 6-8 hour/day, and 54.5% socialize with friends>2hour/
weekend. Finally, the MEDLIFE score was significantly asso-
ciated with various diet quality-scores (aHEI, aMED, MEDAS) 
(p<0.001) (CI range: 0.44-0.62). 

Conclusions: MEDLIFE is the first quality index including 
overall lifestyle habits. It is expected to be a valid instrument to 
measure adherence to Mediterranean lifestyle in epidemiolo-
gical studies. 

Key words: diet quality, Mediterranean diet, diet score.
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CONSTRUCT VALIDITY ASSESSMENT OF AN 
ADAPTED VERSION OF THE SAIN, LIM NUTRIENT 
PROFILING SYSTEM
A. Lluch1, E. Clerfeuille2, L. Demaretz1, A. Drewnowski3, 
N. Darmon4

1Danone Research, Palaiseau, France	 
2Conut.eu, Bures sur Yvette, France 
3Center for Public Health Nutrition, University of 
Washington, USA 
4UMR NORT INRA 1260 /Inserm/ Université Aix-
Marseille, France

Background and objectives: Nutrient profiling allows ran-
king or classifying foods according to their nutrient composi-
tion. Existing systems are usually based on public health issues 
from developed countries. As part of a project aimed to deve-
lop an operational tool to be used both in developed and lower-
income countries, the objective of this study was to assess the 
construct validity of an adapted version of the SAIN, LIM nu-
trient profiling system in a French adult population. 

Methods: The adaptation of the SAIN, LIM system consis-
ted in using international references for nutrients to limit (i.e. 
free sugars, SFA and sodium) and local recommendations for 
nutrients of concern (i.e. protein, fiber, vitamin C, iron, cal-
cium and as optional vitamin D). The algorithm and classi-
fication of foods were also adapted, using 3 classes: rebalan-
cing foods (Class A), neutral foods (Class B) and unbalancing 
foods (Class C). Construct validity was assessed, using linear 
programming, with dietary data and food database derived 
from the INCA French dietary survey (n=598 foods). Different 
hypotheses were tested to assess how the three food classes can 
contribute to a 2000kcal balanced diet (e.g. is it possible to have 
a balanced diet without class A foods?). 

Results: Foods from class A were mandatory to design ba-
lanced diets, while unable alone to design unbalanced diets. It 
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was unfeasible to achieve balanced or unbalanced diets with 
class B foods only. Class C foods allowed designing unbalanced 
diets but not balanced diets, even combined with class B foods. 
The combination of foods from classes A, B and C could result 
in both balanced and unbalanced diets. 

Conclusions: This adapted version of the SAIN, LIM is 
considered as valid in this French adult population. Other local 
contexts (India, Indonesia, USA) are currently under investi-
gation. 

Key words: Nutrient profiling system, construct validity, li-
near programming, diet modeling.
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MEDITERRANEAN DIET AND COGNITIVE 
FUNCTION: THE SUN PROJECT
C. Galbete1, E. Toledo1, 3, F. Guillén-Grima1, 3, A. Marti0, 
M. Bes-Rastrollo1, M A. Martínez-González1, 3

1Department of Preventive Medicine and Public 
Health, School of Medicine University of Navarra 
and University of Navarra Clinic, Pamplona, Spain 
2Department of Nutrition, Food Sciences and Phsy-
siology, Schools of Pharmacy and Sciences, Univer-
sity of Navarra, Pamplona, Spain 
3CIBER Fisiopatología de la Obesidad y Nutrición 
(CIBERobn), Instituto de Salud Carlos III, Spain

Background and objectives: The Mediterranean diet (MD) 
has been hypothesised to have a neuroprotective effect on cog-
nitive function. The aim of this study was to evaluate the asso-
ciation between MD and cognitive function in a subsample of 
823 participants (62 ± 6 years at baseline) of the SUN Project. 

Methods: A validated 136-item food frequency question-
naire was used to assess the adherence to the MD at baseline, 
according to a nine-point score, presented in three categories 
(low, medium and high). The cognitive function was evalua-
ted with the Telephone Interview of Cognitive Status-modified 
(TICS-m) for first time at 2008-2009 and for second time two 
years later. The association between MD adherence and cogni-
tive function was assessed with linear regression models after 
adjusting for potential confounding variables. 

Results: In the first evaluation of the cognitive function no 
significant association was detected between MD adherence 
and TICS-m score. In the second evaluation, participants with 
a medium adherence to MD presented a significantly lower 
TICS-m score compared with those with high adherence (b = 
-0.63, 95 CI%= -1.07 to -0.18). Also, a higher loss of cognitive 
function (score at second evaluation minus score at first eva-
luation) was observed among participants with low and me-
dium adherence to MD in comparison to those participants 

with a high adherence (b = -0.51, 95 %CI= -0.98 to -0.03 and b 
= -0.68, 95 %CI= -1.13 to -0.24, respectively) C

onclusions: A high MD adherence might be associated 
with a better cognitive function. However, further studies are 
needed to confirm this finding.

Key words: Cognitive function, Mediterranean diet, SUN 
study Acknowledgements: The SUN Study received funding 
from the Spanish Government (Grants PI01/0619, PI030678, 
PI040233, PI042241, PI050976, PI070240, PI070312, PI081943, 
PI080819, PI1002658, PI1002293, RD06/0045, G03/140, 
87/2010), and the Navarra Regional Government (36/2001, 
43/2002, 41/2005, 36/2008, 45/2011).

PO1374
INSTAPA: IDENTIFYING INNOVATIVE STAPLE 
FOOD BASED STRATEGIES TO ALLEVIATE MI-
CRONUTRIENT DEFICIENCIES FOR HEALTH AND 
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Background and objectives: Micronutrient deficiencies are 
a leading cause of mortality and morbidity in young children 
and women. Food-based approaches involving commonly con-
sumed staple foods such as sorghum, millet, cassava and maize, 
can sustainably increase micronutrient intake. INSTAPA aims 
at identifying innovative staple food based strategies to allevia-
te iron, zinc and vitamin A (VA) deficiencies in Africa. 

Methods: Research was organized in 5 workpackages: (1) 
biofortification of sorghum (Fe) and cassava (VA); (2) optimi-
zation and (3) fortification of traditional sorghum and millet 
based diets; (4) safety of Fe fortification combined with supple-
mentation in pregnant women in malarious areas; (5) long-
term effect of micronutrient powders (MNP) on child develop-
ment. Study approaches included acceptability studies, dietary 
intake assessment, randomized controlled trials and iron ab-
sorption studies conducted in Kenya, Mali, Benin and Burkina 
Faso. Results: Yellow cassava (7-12 ppm beta-carotene) was 
acceptable for consumption and doubled VA intake by chil-
dren. Conventional breeding did not increase Fe and Zn levels 
in sorghum sufficiently. However, accompanying sauces based 
on Roselle and amaranth leaves were formulated with sufficient 
bioavailable Fe, Zn and VA. NaFeEDTA and Zn sulphate are 
the preferred fortificants for sorghum and millet based foods. 
However, asymptomatic malaria may blunt effect of iron forti-
fication in malaria endemic areas. Flour fortification at posho 
mills increased percentage of children and women meeting 
their iron requirements. After 6 months, MNP supplemented 
children improved eye-hand coordination compared to un-
supplemented children. Findings were incorporated in a trai-
ning module for stakeholders. 

Conclusions: Food-based approaches are promising in 
improving micronutrient intake. Opportunities for adding 
nutrient value in the supply chain differ per staple food and 
per micronutrient. Interaction between infections and micro-
nutrients in food-based approaches should be further studied. 
Acknowledgements The project was realized in the EU-FP7 
framework [FP7/2007-2013, 211484]. 

Key words: Staple foods, food based approaches, malaria, 
micronutrients, cognitive development.
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IDENTIFYING BARRIERS PREVENTING LATINA 
WOMEN FROM ACCESSING WIC ONLINE NUTRI-
TION INFORMATION
J. West1, B. Crookston1, R. Richards1, C. Hall1, B. Neiger1

1Brigham Young University, USA

Background and objectives: The Special Supplemental Nu-
trition Program for Women, Infants and Children (WIC) is a 
program for low-income women and children under age five. 

The purpose of this study was to identify barriers to accessing 
online WIC resources among Latina WIC clients. 

Methods: Five focus groups were conducted with Spanish-
speaking participants recruited from a single WIC clinic. 

Results: Two key themes emerged relating to barriers in ac-
cessing WIC’s online resources. The first theme, access issues, 
included three subthemes: lack of computer/Internet resour-
ces; family barriers to computer use; and computer literacy. The 
second theme, perceived value of the website, included three 
subthemes: limited time savings; preference for on-site educa-
tion; and knowledge about the website. 

Conclusions: This is the first study to evaluate barriers to 
accessing online resources among Latina women in the WIC 
program. WIC sites attempting to increase utilization of online 
resources may be more successful if they serve clients with easy 
access to a computer with Internet access. They may also con-
sider strategies to increase the value of the online resources, as 
compared to their current services offered to clients in a face-
to-face setting. 

Key words: WIC, Latinos, focus groups, computers, Inter-
net.
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Background and objectives: The risk of premature death 
due to excess adiposity may be attenuated by physical activi-
ty. Methods: Physical activity (PA), assessed by the 4-category 
Cambridge index, was examined in relation to mortality risk 
among 338, 215 participants with measured height, weight, 
and waist circumference (WC) in the multicentre EPIC cohort 
study. The association of PA on mortality risk was estimated 
by meta-analysis of centre-specific hazard ratios (HR), ad-
justed for sex, education, smoking, alcohol intake, BMI, and 
WC. Cross-classified groups of PA by BMI [<18.5 kg/m2 (un-
derweight), 18.5-24.9 kg/m2 (normal weight), 25-29 kg/m2 
(overweight), 30-34.9 kg/m2 (obese I), >35 kg/m2 (obese II)] 
and WC quintiles were examined in relation to mortality risk 
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with Cox proportional hazard models, adjusted for education, 
smoking, and alcohol intake, and stratified by centre, sex, and 
age of recruitment. 

Results:During a mean follow-up time of 12.4 years, there 
were 21, 738 deaths (11, 183 men and 10, 555 women). The 
risk of mortality was 10% lower per one category increase in 
PA (HR 0.90, 95% CI 0.89-0.92). In the combined association 
analysis, the risk of mortality was significantly lower across in-
creasing levels of PA within all strata of BMI and WC. Relative 
to the active/normal weight group, mortality risk was higher 
among the active/obese I group (HR1.34, 95% CI 1.21 - 1.49) 
and among the inactive/ normal weight group (HR 1.53, 95% 
CI (1.42 - 1.66), whereas no association was detected in the 
active/ overweight group. Similar results were obtained in the 
combined WC quintiles/PA analysis. 

Conclusions: The greatest reduction in premature mor-
tality risk is likely to be achieved by a combination of lower 
general and abdominal obesity and increased physical activity, 
however, higher levels of PA are associated with lower risk of 
mortality at all levels of adiposity. 

Key words: Physical activity, BMI, waist circumference, 
mortality.
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DOES NUTRITION LABELING HELPS CONSUMERS 
MAKE HEALTHIER FOOD CHOICES?
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Facultad de Ciencias de la Salud. Universidad de 
Alicante, San Vicente de Raspeig, Spain 
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Background and objectives:Nutrition labeling is a means 
of informing consumers about the nutrient content and mes-
sages about food and health that appear on the labels of com-
mercial foods. Such labeling would help consumers choose 
healthier foods. Several studies conclude that at European 
consumers show interest the nutritional information on the 
packaging, but it is unknown understood that information. To 
assess whether nutrition labelling influences consumers when 
choosing a product. 

Methods: Literature review of studies evaluating the in-
fluence of nutrition labeling when buying a product. We did 
a search in Medline (PubMed) and the Cochrane Library. Key 

words established as descriptors (Mesch): food labeling, nutri-
tion labeling, consumer behavior. Were established as inclusion 
criteria to evaluate all those studies consumer behavior when 
choosing a product, taking into account the information of nu-
trition labeling. 

Results: There were a total of 39 articles, 9 of which met the 
inclusion criteria. The results show that consumers are able to 
use the nutrition information, but the choice is not based on 
the product is healthier, not on qualities such as taste and price. 
The choice is determined by consumer motivation and product 
design. 

Conclusions: To ensure that consumers better understand 
the nutritional labeling and use them to choose healthier foods, 
you should design programs and education policies to ensure 
food labeling compression, besides establishing a standardized 
format: simple, clear and legible. 

Key Words: food labeling, nutrition labeling, consumer be-
havior.
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TECHNOLOGY FOR HEALTH: A QUALITATIVE STU-
DY ON BARRIERS TO USING THE IPAD FOR DIET 
CHANGE
J. West1, B. Crookston1, C. Lister1, C. Hall1, R. Richards1

1Brigham Young University, Utah, USA

Background and objectives:Emergence of tablet computers 
has led to interest in their use to impact health-related beha-
viors of users. However, little is known regarding which devices 
are most effective for changing these behaviors, and whether 
or not these devices or accompanying applications (apps) are 
feasible or desires vehicles for behavior change. 

Methods: Four focus groups were conducted with students 
from a Midwestern university who were given iPads to down-
load diet-related apps. Participants were asked questions about 
preferences regarding iPad functionality, app functionality, and 
the likelihood of using apps and iPads for facilitating diet-rela-
ted behavior change in the future. 

Results: Two key themes emerged from focus group discus-
sions on diet-related apps for iPads and their usefulness to faci-
litate behavior change. The first theme, lack of iPad practicality, 
contained three subthemes: inconvenient mid-way technology, 
internet access barriers, and smartphone preference. The se-
cond theme that emerged was attitudes towards apps in gene-
ral. Three subthemes were identified under the second theme: 
too intensive; positive functions not specific to iPads; and lack 
of reliable/trustworthy information. 

Conclusions: This study is the first to report the use of 
qualitative methods to study the practicality of using apps and 
iPads in changing diet-related behaviors. Early generations 
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of iPads may not be effective devices for facilitating behavior 
change among college students; and diet-related apps seem to 
have poor functionality that lead to cessation of use. 

Key words: IPads; diet-related behavior change; qualitative 
methods; technology and health; behavior change.
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SODIUM REDUCTION POLICIES IN ARGENTINA: 
AN ANALYSIS OF THE “LESS SALT MORE LIFE” INI-
TIATIVE
L. Castronuovo1, L. Allemandi1, V. Tiscornia1, V. Schoj1

1Fundación Interamericana del Corazón, Argentina

Background and objectives: In 2011, the Ministry of 
Health and the Ministry of Agriculture of Argentina launched 
a voluntary agreement (Less Salt More Life) with the food in-
dustry to reduce sodium content in processed foods. The ex-
pected reduction is between 5% and 18% on the maximum 
sodium levels over a period of two years. Our objectives are 
to describe the context in which the current policy has been 
created, to analyze similarities and differences with other coun-
tries, and to explore the strategies of the different stakeholders 
to comply with the reformulation of food composition policy 
in Argentina. 

Methods: We performed a stakeholder analysis to map all 
actors involved in the voluntary agreement both from the pri-
vate and public sectors and then conducted in-depths inter-
views with the most relevant actors. We used a purposive sam-
ple. Data obtained at the in-depth interviews was coded using 
qualitative data analysis. We also conducted a literature review 
to learn about similar experiences in other countries. 

Results: The Argentinean voluntary agreement to reduce 
sodium content in processed foods shows relevant differences 
as compared with other countries. The main differences in-
clude the selected targets and the lack of other comprehensi-
ve measures such as food labeling and education campaigns. 
The stakeholder analysis showed that the food industry and the 
food associations played a crucial role in the design of the vo-
luntary agreement and in the selection of the reduction targets. 
The main obstacles identified by the participants relate to the 
monitoring of the agreement. 

Conclusions: Although the Argentinean initiative is a sig-
nificant progress regarding sodium reduction in the region, 
further analysis of the content of the agreement should be con-
sidered, including reduction target selection and the inclusion 
of other comprehensive measures. 

Key words: public health– processed foods –non-commu-
nicable chronic diseases – sodium.
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Background and objectives: The International Network 
for Food and Obesity/NCD Research, Monitoring and Ac-
tion Support (INFORMAS) is setting benchmarks for creating 
healthy food environments. This study provides a step-based 
framework for monitoring the foods provided or sold in pu-
blically funded institutions (the focus is on school foods, but 
the framework can easily be applied to foods provided in other 
publically funded institutions). 

Methods: The framework was designed by conducting a re-
view of previous monitoring activities of school food and con-
sidering the key lessons learned. We also consulted experts in 
the field. 

Results: The monitoring framework includes protocols 
for data collection and evaluation that can be applied in two 
phases: Phase I: which describes steps and data to compile in-
formation on existing nutrition policies and standards across 
jurisdictions and the principles that have been applied in deve-
loping such standards. Currently, standards vary widely globa-
lly and a comprehensive review of such standards will facilitate 
institutional learnings for those jurisdictions that have not yet 
established such policies or standards, or are undergoing re-
view of existing ones. Phase II: consists of steps to follow in 
order to evaluate the quality of foods relative to the nutrition 
policy/guideline/program; or if no standards exists this may be 
an assessment of the nutritional quality of foods relative to the 
standards of a similar jurisdiction or other authoritative body 
or other appropriate standards used for defining ‘healthy’. We 
also propose examples of measurement indicators (based on 
minimal, expanded and optimal measurement indicators for 
both food-based and nutrient based standards) that can be 
used to assess success or progress over time in meeting the po-
licy objectives. 
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Conclusions: The monitoring framework has been develo-
ped to be pilot tested in a number of countries with varying 
resource capacities. 

Key words: monitoring framework, public sector, nutritio-
nal quality, nutrition standards, school foods.
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Background and objectives: As a health policy response to 
the high prevalence of childhood obesity in Uruguay there is a 
need to emphasize activities promoting healthy lifestyles, spe-
cifically eating habits and physical activity during formal edu-
cation. The objective of this study was to evaluate the impact of 
an educational intervention in nutrition and physical activity 
on nutritional status, eating habits and fitness of children at-
tending kindergarten. 

Methods: Community intervention with longitudinal mo-
nitoring, applying an educational model for 5 months, in 160 
children (intervention group-IG). The results were compared 
with those of 103 children who continued usual curricular 
activities (control group-CG). Measurements before and after 
the intervention were: BMI/age, % Fat Mass- FM (validated 
equation for uruguayan preschool children), fitness (distance 
walked in 6 minutes) and food consumption (self-administe-
red survey to parents).

Results: Mean z BMI/age declined significantly in IG 
for both genders (p<0.02) while increased in CG. Obesi-
ty prevalence declined significantly only in IG from 14, 1 to 
10.3%(p=0.04). Mean % FM had a slight not significant decline 
in IG while increased in CG (p=0.00, both genders). Fitness 
post-intervention significantly increased for both sexes in IG 
(p=0.00) while in CG did not change. The increase in daily fruit 
intake was higher in IG compared to the CG (p=0.00). The pro-
portion of children who did not consume vegetables daily de-
clined more in IG (14, 4% to 6.3%) than in CG (11.7% to 9.7%). 
In school collation, the intake of healthy foods increased only 
in IG while in CG there was a slight increase in intake of non-
recommended foods. 

Conclusions: The strategy was effective at achieving benefi-
cial changes in the prevalence of obese children, fitness, intake 
of fruits and vegetables, and type of school collation. 

Key words: educational intervention, childhood obesity, 
eating habits, physical activity.

PO1382
FACILITATING DECENTRALIZED PROCUREMENT 
MECHANISM OF GOVERNMENT ENSURING UNIN-
TERRUPTED SUPPLY FOR FULL COVERAGE OF VI-
TAMIN A IN UTTAR PRADESH, INDIA
A. Jain1, M. Varghese, S. Agarwal, S. Dutta, P. Khoberga-
de, C S. Pandey
1Micronutrient Initiative, Lucknow UP, India 
2Department of Medical Health and Family Welfare, 
GOUP 
3Micronutrient Initiative, Delhi, India

Background and objectives: Since 2006, Uttar Pradesh 
adopted fixed months (June and December) biannual Vitamin 
A supplementation strategy. These months were denoted as Bal 
Swastha Poshan Mah (BSPM). Micronutrient Initiative (MI) is 
supporting biannual VAS rounds since 2010 in 38 districts of 
UP with other partners UNICEF and Woman and Child Deve-
lopment department. A major barrier identified was untimely 
procurement and interrupted supply of Vitamin A marked as 
missed BSPM rounds or low coverage. 2010-11 was counted as 
zero year for full coverage due to missed round in December. 
In 2011-12 coverage decreased from 50% to 36%. Focus was 
therefore on to systematically work with government systems 
to establish decentralized procurement mechanism (DPM) in 
the state. Objective: Incorporating Vitamin A into State Drug 
List and establish DPM for Vitamin A 

Methods: MI provided specification of vitamin A syrup for 
procurement to government to facilitate incorporation of vita-
min A in the state drug list. Systematic plans for procurement 
based on targets and distribution of vitamin A were prepared 
for all 75 districts and shared at all levels. 

Results: For the first time state published the rate contract 
of vitamin A syrup bottles and finalized agencies for provi-
ding Vitamin A on fixed rates to all 75 districts. This facilitated 
district level procurement for the first time in all districts and 
improved availability of Vitamin A Syrup for BSPM rounds 
in December 2012-13. Results were measured with improved 
availability of supply from 0 to 54% and expecting to benefit 11, 
731, 937 children in absolute numbers. 

Conclusions: Timely procurement achieved by establishing 
decentralized procurement mechanism within the government 
system for uninterrupted supply and increase coverage. Accu-
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rate demand generation based on targets and distribution plan 
ensured distribution at all levels with proper monitoring and 
reporting. 

Key words: BSPM, Decentralize Planning Mechanism, Full 
coverage of Vitamin A.

PO1383
FOLLOW-UP OF A GROUP OF POPULATION WHO 
IS PRESENT AT THE GYMNASIUM. EFFECT OF THE 
PHYSICAL EXERCISE AND THE DIET
J. Almansa Perales1

1Department of Nutrition and Food Science, Faculty 
of Pharmacy, University of Granada, Granada, Spain

Background and objectives: The developed work tries to 
determine the results obtained in a group of practicing subjects 
of a physical activity controlled during a period of time and 
submitted to control and nutritional supervision. An indivi-
dualized plan of diet and exercise produced a significant loss of 
weight and improves the imc. the general aim is to determine 
the effect that an individualized plan of diet and exercise has on 
the loss of weight and improvement in the imc. 

Methods: A study was done observacional, descriptively 
and comparatively of a series of cases realized in a gymnasium 
and with a sample of 34sujetos, of which 16 were men and 18 
women. For the accomplishment of the analysis I use the ver-
sion 20.0 of the program SPSS. 

Results: There takes place is produced a decrease of the 
weight(p<0.001) and the IMC(p<0.001) in three measurements 
of linear form, increase of the lean mass, increase of the basal 
metabolism, increase of the corporal water and of the muscular 
skeletal mass. 

Conclusions: The dietetic plan and of physical exercise(fiscal 
year) he has proved to be an effective being since: variable 
weight has diminished in three measurements with approxi-
mate values of between(among) 3-4 kg, the variable IMC has 
diminished also in three measurements and there are improved 
the percentages of fat and muscular mass. The decrease of the 
weight is more accentuated in men that in women and IMC’s 
decrease more accentuated in women that in men. The Weight 
and IMC diminish more in major subjects of 33 years. 

Key words: Physical exercise, diet, nutrition, weight, imc.

PO1384
ALCOHOLIC BEVERAGE CONSUMPTION, NU-
TRIENT INTAKE, BODY WEIGHT AND PHYSICAL 
ACTIVITY AMONG GHANAIAN ADULT ALCOHO-
LICS
S. Klobodu1, M. Steiner-Asiedu1, E. Colecraft1, K. Ander-
son2

1Department of Nutrition and Food Science, Univer-
sity of Ghana, Legon 
2Department of Foods and Nutrition, University of 
Georgia, Athens, USA

Background and objectives: The effect of alcohol on nu-
tritional status is not well understood. Although many stu-
dies have examined nutritional aspects of excessive alcohol 
consumption there is scarcity of data in Ghana. The present 
study analyzed for differences in nutrient intakes based on the 
amounts of alcohol consumed, and relationships among alco-
hol consumption, energy intake, body weight and physical ac-
tivity. 

Methods: This was a cross-sectional study involving 107 
adult men and women screened as alcoholics using a modified 
Concern/Cut-down, Anger, Guilt, and Eye-opener (CAGE) 
and Alcohol Use Disorders Identification Test (AUDIT) ques-
tionnaire. Study participants were interviewed on their socio-
demographic and lifestyle characteristics using a pretested 
questionnaire. The 24-hour recall method was used to obtain 
information on dietary intakes and consumption of alcoholic 
beverages. Additionally, weight and height measurements were 
taken. Participants were categorized by tertiles of daily alcohol 
consumption; <;34.5 g/day, 34.6 to 65.6 g/day and >65.7 g/day. 
ANOVA and correlation analyses were used to test for differen-
ces and association among variables. 

Results: There was a positive correlation between total alco-
hol consumed and total energy intake of participants (r= 0.234; 
P=0.015). The participants with higher ethanol intake had hig-
her weight although not significant (r= 0.114: P= 0.243). There 
was no significant relationship between ethanol consumption 
and levels of physical activity among participants. Energy and 
macronutrient intake did not differ by tertiles of alcohol con-
sumption. 

Conclusions: The mechanism for the positive correlation 
between alcohol consumption and body weight in this popula-
tion needs further exploration. 

Key words: Alcohol, weight, nutrient, physical activity



930 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

PO1385
THE EFFECT OF TTM MODEL ON BREAKFAST EA-
TING PLAN OF NURSES IN THE CENTRAL HOSPI-
TAL OF IRANIAN OIL INDUSTRY
F. Berahmandpour1, K. Bagheri1, S. Shahrokhi1, M J. 
Kian1, F. Eftekhar1

1Health Research Institute of Petroleum Industry 
Health Organization, Tehran, Iran

Background and objectives: Some evidence claim that 10 
to 30% people do not eat enough breakfast in developed and 
developing countries. Missing breakfast has long term nega-
tive effects such as stress, depressive symptoms, obesity and 
chronic diseases. Some studies emphasize that breakfast eating 
habit can be associated with physical and mental achievement 
in children and adults. Therefore, the purpose of study is to 
improve breakfast eating habits among of nurses in the cen-
tral hospital of Iranian oil industry by preparing the suitable 
educational plans for encouraging nurses to consume suitable 
breakfast meal. 

Methods: The participants of study were the nurses who 
worked in the central hospital of Iranian oil industry in au-
tumn 2012. The sampling method was purpose sampling and 
the collection data was completing questionnaires by the parti-
cipants. The Trans Theoretical Model of change as an effective 
model was selected to improve breakfast eating habit among 
participants. 

Results: The findings of study show that the majority of 
participants paid attention to prepare and consume breakfast. 
Furthermore, there was a normal distribution between TTM 
stages and breakfast consumption in this study. Some reasons 
such as no appetite in morning, sleepy feelings and no time for 
eating breakfast before going to work were the common rea-
sons for no breakfast consumption in this study. 

Conclusions: Despite the findings of study show that the 
most of participants consumed breakfast and liked to eat 
breakfast, but they did not eat suitable breakfast meal. In fact, 
according to similar studies, the best breakfast meal should in-
clude at least three or four food groups; moreover, this breakfast 
must have high dietary fiber and low glycemic index until it can 
reduce obesity prevalence. Moreover, it should be considered 
some sensitive factors such as taste, color and shape. 

Key words: Breakfast eating plan, TTM Model, Nurses.

PO1386
QUALITY OF DISPENSING FOLIC ACID SUPPLE-
MENTS TO PREGNANT MOTHERS AT FIELD ANTE-
NATAL CLINICS IN A SRI LANKAN SETTING
A. Wickramasinghe1, U. Senarath2

1Office of The Medical Officer of Health - Mahara, 
Kadawatha, Sri Lanka 
2Department of Community Medicine, Faculty of 
Medicine, University of Colombo, Colombo, Sri 
Lanka

Background and objectives: Folic acid supplementation 
programme to pregnant mothers is implemented through Pu-
blic Health Midwives (PHMM) in Sri Lanka, to prevent neural 
tube defects of foetuses and anaemia of pregnant mothers. Folic 
acid tablets are distributed to pregnant mothers free of charge 
at the field antenatal clinics held by the government. Objective 
of this study was to describe the quality of dispensing folic acid 
tablets to pregnant mothers in field antenatal clinics. 

Methods: A descriptive cross-sectional study was carried 
out in a health unit in Sri Lanka in 2011. All the twelve field an-
tenatal clinics of the health unit were directly observed on ran-
dom two sessions for dispensing folic acid, using Lot Quality 
Assurance Sampling technique, using an observational check 
list. Equal or less than 50% of ‘good practices’ was considered 
as ‘Highest Risk’ and equal or more than 80% of ‘good practi-
ces’ was considered as ‘Lowest Risk’; and Decision Rule of 24:8 
was applied considering a Provider risk of 3.6% and Consumer 
risk of 7.6% where the lowest total classification error (0.112) 
would occur. 

Results: General cleanliness and tidiness of the dispensing 
counter was ‘acceptable’ (Defective Observations (DO) =7). 
Both the quality (DO=1) and storage (DO=0) of folic acid 
were ‘acceptable’. In providing knowledge on folic acid; intro-
ducing the tablet by name (DO=18), educating the usefulness 
(DO=24), instructing the dose to be taken (DO=20), and ins-
tructions on storage (DO=17), all the components were ‘subs-
tandard’. Inquire about the compliance (DO=20) and wrapping 
folic acid tablets at the counter (DO=23) were also ‘substan-
dard’. 

Conclusions: Though the cleanliness, tidiness, quality and 
storage of folic acid tablets in the clinics were satisfactory, as-
pects such as providing knowledge on folic acid, inquiring 
about compliance and wrapping the tablets need to be impro-
ved. 

Key words: Folic acid, Lot Quality Assurance Sampling 
(LQAS), Sri Lanka.
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PO1387
EFFECT OF INFORMATION ABOUT THE CALORIC 
CONTENT ON FOOD CHOICE IN TWO RESTAU-
RANTS IN JALISCO, MEXICO
M. Guzmán1, E.Valdés1, K. Franco1, H. Sánchez2, F. San-
toyo1

1Behavioral Feeding and Nutrition Research Center, 
Cusur, University of Guadalajara, México 
2Regional Development Department, Cusur, Univer-
sity of Guadalajara, México

Background and objectives: The overweight and obesi-
ty have been linked to excessive consumption of high-caloric 
foods and the growing trend of eating out. Thus, humans make 
decisions about food many times per day, affected by several 
factors, such as the information about the content of food. The 
purpose of this study was to analyze the effect of caloric infor-
mation on food choices in two restaurants in Jalisco, Mexico. 

Methods: We conducted a quasi-experimental study invol-
ving 200 adults between 18 and 65 years old in each restaurant, 
who were randomly divided into two groups (control and expe-
rimental). The experimental group received information about 
the caloric content in the dishes offered by the restaurant. Two 
questionnaires were used in order to identify the information 
considered for food choices. 

Results and conclusions: The results showed that caloric 
information affects the decision; however it was not the only 
important factor that contribute for food choices. 

Key words: caloric information about food, making deci-
sion, food choices.

PO1390
OVERWEIGHT, GENERAL AND CENTRAL OBESITY 
AND THEIR ASSOCIATION WITH ETHNICITY, DE-
MOGRAPHICS AND SOCIOECONOMIC STATUS IN 
IRANIAN WOMEN
A. Rezazadeh1, 2, N. Omidvar1, B. Rashidkhani1

1Community Nutrition Department, Faculty of 
Nutrition and Food Technology, Shahid Beheshti 
University of Medical Sciences and Health Services, 
Tehran, Iran 
2Students Research Committee, Shahid Beheshti 
University of Medical Sciences and Health Services, 
Tehran, Iran

Background and objectives: Iran, as a country experien-
cing an accelerated nutrition transition, encounters an increa-
sing prevalence of overweight and obesity. This study aimed 

to determine the association between overweight and obesity 
ethnicity, demographic and socioeconomic status (SES) among 
women living in Tehran. 

Methods: In this cross-sectional study, 460 women aged 20-
50 years were selected by stratified random sampling in Tehran 
metropolitan. Demographics, ethnicity and SES were asked by 
a questionnaire through face to face interview. Weight, height 
and waist circumfrance (WC) were measured and BMI was cal-
culated. Multivariate logistic regression was used for analysis. 

Results: Distribution of main ethnic groups among the stu-
dy population were as follows: Fars 66.7%, Turks 14.3%, Nor-
thern (Tabari & Gilaki) 9.3%, Kurds 5.2% and others 4.5%. The 
highest prevalence of overweight was observed among Turks 
(65.1%) and Northerners (56.1%); while general and central 
obesity were more prevalent in Northerners (28.7% and 48%, 
respectively). However, the differences were not significant. 
Higher risk of overweight and obesity was associated with 
age (OR: 1.32, 95% CI:034.-0.69) and duration of residence in 
Tehran (OR: 1.23, 95% CI:1.15.-1.49), whereas being emplo-
yed (OR: 0.79, 95% CI:0.45-0.96), having university degree 
(OR:0.41, 95% CI:0.20-0.85), owning a house (OR: 0.62, 95% 
CI:034.-0.69), number of rooms(OR: 0.62, 95% CI:0.34.-0.69) 
were associated with lower chance of being overweight and 
obese. With regards to central obesity, being married (OR: 
2.60, 95% CI:1.23-5.40) and total household income (OR:1.02, 
95% CI:1.0-1.05) were related to higher risk and having uni-
versity degree (OR:0.39, 95% CI:0.23-0.68) with lower risk. No 
significant relationship was found between obesity and central 
obesity with ethnicity after adjusting for age, energy intake, 
physical activity and SES. 

Conclusions: Considering SES in overweight and obesity 
programs and further investigation on its role in different eth-
nic groups in the country is warranted. 

Key words: Overweight, obesity, socioeconomic status, eth-
nicity, Iran.
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PO1391
HOUSEHOLD FOOD SECURITY, DIETARY DIVERSI-
TY, ANEMIA, AND ANTHROPOMETRIC STATUS OF 
POOR WOMEN FARMERS IN PREY VENG, CAMBO-
DIA: A CROSS-SECTIONAL STUDY
Z. Talukder1, J. McLean2, L. Lynd3, H. Kroeun1, TJ. Green2

1Helen Keller International, Phnom Penh, Cambodia 
2Department of Food Nutrition and Health, Facul-
ty of Land and Food Systems, University of British 
Columbia, Vancouver, British Columbia, Canada 
3Department of Pharmaceutical Sciences, Universi-
ty of British Columbia, Vancouver, British Columbia, 
Canada

Background and objectives: Cambodia has been food se-
cure for nearly a decade based on having sufficient rice for its 
population. However, national surveys indicate that nutritional 
status remains poor among women and children, particularly 
in rural farming households. Little is known about household 
level food security and how it relates to indicators of nutritional 
status such as dietary diversity, anthropometrics, and hemog-
lobin in these households. Our objectives were to determine le-
vels of food security and explore the association between food 
security and indicators of nutritional status in rural farming 
households in Prey Veng province. 

Methods: A cross-sectional study of food security, dietary 
diversity, and anthropometric status, and anemia was conduc-
ted among 900 poor rural women farmers in Prey Veng Pro-
vince. Validated instruments were used, including the House-
hold Food Insecurity Access Scale (HFIAS) and the Household 
Dietary Diversity Scale (HDDS). Hemoglobin was measured 
by Hemocue and weight and height measured by standardized 
techniques.

Results: Only18% of households were classified as food se-
cure and almost 12% were severely food insecure according to 
the HFIAS. Mean BMI (SD) was 21 (2.7) kg/m2 with over 13% 
of women classified as underweight (<18.5 kg/m2). Mean he-
moglobin was 122 (12) g/L, and 33% were anemic (<120 g/L). 
There was a weak association between HFIAS score and HDDS 
scores (r=-0.23; P<0.001) and hemoglobin (r=-0.12; P=0.01) 
but no association with women’s BMI (r = -0.02; P=0.48). 

Conclusions: There were high levels of food insecurity 
among poor farming households. Poorer HFIAS scores were 
associated with lower dietary diversity and hemoglobin but 
not BMI. Strategies to improve household food security may 
increase dietary diversity and improve hemoglobin concentra-
tion however because the associations were weak and there was 
no association with BMI, other strategies will be needed to im-
prove nutritional status of rural Cambodian women. 

Key Words: Undernutrition, food security, women.

PO1392
NUTRITION KNOWLEDGE, ATTITUDES AND CUL-
TURAL PRACTICES OF RURAL WOMEN FARMERS 
IN PREY VENG PROVINCE, CAMBODIA.
J. McLean1, L. Lynd2, Z. Talukder3, H. Kroeun3, P. Lakza-
deh1, S. Ly3, T. Green1

1Department of Food, Nutrition and Health, Faculty 
of Land and Foods, The University of British Colum-
bia, Vancouver, British Columbia, Canada 
2Department of Pharmaceutical Science, The 
University of British Columbia, Vancouver, British 
Columbia, Canada 
3Helen Keller International, Phnom Penh, Cambodia

Background and objectives: Cambodia is food secure at 
the national level; however, the nutritional status of women 
and children has not improved since 2005. Food availability 
data indicate an adequate supply of energy yet over 20% of 
women have a low BMI and 40% of children are chronically 
undernourished. Where the food supply is sufficient, knowled-
ge and cultural practices may limit progress towards improved 
nutrition status. The objectives of this study were to: 1. Unders-
tand women’s knowledge of nutrition and feeding recommen-
dations. 2. Identify cultural practices and attitudes that may be 
risk factors for malnutrition. 

Methods: A mixed methods approach was used to evalua-
te nutrition knowledge and practices. Initially, 900 randomly 
selected women completed a household survey. Findings from 
the survey guided key informant interviews and focus groups, 
which provided additional information on practices and attitu-
des that could impact nutritional status. 

Results: Nutrition practices and knowledge were poor. For 
example, almost half the women reported they did not consu-
me 3 meals the previous day and most were unable to identify 
the correct number of meals pregnant women should consu-
me. Sixty-two percent had heard of anemia and 67% said they 
could identify foods high in iron, yet almost all identified green 
leafy vegetables. The results were similar for vitamin A. The 
majority did not have access to a latrine and only 73% reported 
using soap for hand-washing and less than half after defecation. 

Conclusions: Women lack relevant nutrition knowledge. 
Poor sanitation and hygiene practices likely contribute to un-
dernutrition as few households have access to adequate sani-
tary facilities and hand-washing with soap was irregular. Im-
proving nutritional status will require more than food-based 
interventions. Our results point to a lack of knowledge regar-
ding nutrition and care practices that if improved, could posi-
tively impact nutrition and health. 

Key words: Undernutrition, nutrition knowledge and prac-
tices.



933Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

 PO1393
IT TAKES A VILLAGE: DEVELOPING KEY COMMU-
NITY-LEVEL MESSAGES TO ADDRESS THE RISE IN 
STUNTING IN RURAL EGYPT
J. Kavle1, R. Galloway1, G. Saleh2, 3, S. Mehanna4

1Maternal and Child Health Integrated Program 
(MCHIP)/Program For Appropriate Technology In 
Health (PATH), Washington DC, USA 
2National Nutrition Institute of Egypt, Cairo, Egypt 
3Smart project, MCHIP, Cairo, Egypt 
4American University, Cairo, Egypt

Background and objectives: The United States Agency for 
International Development (USAID)-funded Maternal and 
Child Health Integrated Program (MCHIP) is implementing a 
project (Smart) in Upper and Lower Egypt that focuses on im-
proving newborn health and the nutritional status of children 
less than two years of age. A doubling in stunting prevalence in 
Lower Egypt between the 2005 and 2008 Egypt Demographic 
and Health Surveys served as the impetus for a focus on pre-
vention of stunting in the Smart project and the conduction of 
a research study examining factors associated with stunting in 
Smart project areas. 

Methods: In-depth interviews (IDIs) were conducted with 
pregnant (N=40), lactating (N=40), and non-lactating women 
(N=40), as well as with key influencers in decision-making for 
infant and young child feeding including husbands (N=40), 
health workers (N=40) and grandmothers (N=40). IDIs were 
conducted in two Smart project areas: Qaliobia, Lower Egypt, 
where the rise in stunting occurred and Sohag, Upper Egypt, 
where stunting decreased slightly. Qualitative IDI were re-
corded, transcribed, and coded by theme and provided an in-
depth examination of attitudes, behaviors, and perceptions of 
child growth of key family and community members in the 
context of poor infant and young child feeding practices and 
an avian flu outbreak in Lower Egypt. 

Results: A counselling guide was developed, based on mes-
sages from formative research, on motivations well as econo-
mic and cultural barriers. Targeted messages were aimed at 
reducing junk food consumption, increasing quality and quan-
tity of food intake, using local foods and recipes, and addres-
sing misperceptions of mothers, family members, and health 
workers regarding healthy food for the child and family. 

Conclusions: Counselling guides will be further tested in 
Smart project areas to improve infant and young child feeding 
in the prevention of stunting. 

Key words: stunting, counselling messages, Egypt, family.

PO1394
ADEQUATE IODINE INTAKE IN PREGNANT WO-
MEN COINCIDES WITH MORE-THAN ADEQUATE 
IODINE INTAKE IN THEIR SCHOOL-AGED CHIL-
DREN IN SOUTHERN INDIA
N. Jaiswal1, A. Melse-Boonstra2, KS. Sharma3, K. Sriniva-
san1, MB. Zimmermann2, 4, 5

1St. John’s Research Institute, Bangalore, India 
2Division of Human Nutrition, Wageningen Univer-
sity, Wageningen, the Netherlands 
3Department of Obstetrics and Gynaecology, St. 
Martha’s Hospital, Bangalore, India 
4Institute of Food Nutrition and Health, ETH Zurich, 
Switzerland 
5International Council for the Control of Iodine Defi-
ciency Disorders, Zurich, Switzerland

Background and objectives: Universal salt iodization 
(USI) is a mass fortification approach to cover the iodine requi-
rements of the population, including the sharply higher iodine 
requirement of pregnant women. However, WHO/UNICEF/
ICCIDD recommended cut-offs leave only a narrow range for 
median urinary iodine concentrations (UIC) that will both 
meet the needs of pregnant women and not lead to excessive 
intake for other groups, such as children. 

Methods: In a cross- sectional study, we recruited healthy 
pairs (n=194) of pregnant women and their 6-15 years old chil-
dren in Bangalore, India. We measured UIC, household salt 
iodine concentration, anthropometrics and maternal thyroid 
volume (ultrasound), and administered a questionnaire on de-
mographic characteristics and salt usage patterns. 

Results: The iodized salt program was providing adequate 
iodine during pregnancy: a) the overall median (range) UIC in 
women was 172 (5-1024) µg/L, b) the median UIC was >150 
µg/L in all trimesters and c) thyroid size did not significantly 
change across trimesters. At the same time, the median (range) 
UIC in their children was 220 µg/L (10-782), significantly hig-
her than in mothers (p=0.008) and indicating more than ade-
quate iodine intake at this age. 

Conclusions: Our data indicate that in this region of 
southern India salt iodization ensures adequate iodine intake 
in pregnant women but at the expense of ‘more-than-adequate’ 
iodine intake in their school age children. RBecause recent stu-
diesdata suggest iodine intake in the range of ‘more-than-ade-
quate’ for children have no adverse effects on thyroid function. 
These findings, if confirmed in other countries, suggest the 
current WHO/UNICEF/ICCIDD cut-off for median UIC in 
children indicating ‘more-than-average’ intake should be re-
considered. 

Key words: Iodized salt; Urinary iodine concentration; 
Pregnant women; School children; India.
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PO1395
OPERATIONS RESEARCH: TRIANGULATION OF 
DATA COLLECTION METHODS AND ANALYSES TO 
EXAMINE THE RISE IN STUNTING IN LOWER VER-
SUS UPPER EGYPT
J. Kavle1, R. Galloway1, G. Saleh2, 3, S. Mehanna4

1Maternal and Child Health Integrated Program 
(MCHIP)/Program for Appropriate Technology in 
Health (PATH), Washington DC, USA 
2National Nutrition Institute of Egypt, Cairo, Egypt 
3Smart project, MCHIP, Cairo, Egypt 
4American University, Cairo, Egypt

Background and objectives: The United States Agency for 
International Development (USAID)-funded Maternal and 
Child Health Integrated Program (MCHIP) is implementing 
a project (Smart) that focuses on improving newborn health 
and the nutritional status of children less than two years of age. 
A doubling in stunting prevalence in Lower Egypt between 
the 2005 and 2008 Egypt Demographic and Health Surveys in 
comparison to Upper Egypt, served as the impetus for a focus 
on prevention of stunting in the Smart project and the con-
duction of a research study examining factors associated with 
stunting in Smart project areas in Lower and Upper Egypt. 

Methods: Qualitative data collection consisted of in-depth 
interviews with pregnant, lactating, and non-lactating woman, 
as well as key influencers in infant and young child feeding in-
cluding husbands, health workers, and grandmothers. Quanti-
tative 24-hour recall and food frequency provided dietary data 
(N=120), which were analysed using Egyptian food consump-
tion tables. Qualitative direct observations and in-depth inter-
views with mothers on infant and young child feeding (IYCF) 
practices through Trials for Improved Practices (N=150), were 
collected, along with anthropometric measurements of weight 
and length for children less than 2 years of age. Data was trian-
gulated and interpreted. 

Results: In Lower Egypt, where the rise in stunting occu-
rred, poor IYCF practices consisted of high consumption of 
nutrient-poor foods (chips; high fat and high sugar cakes and 
cookies), low frequency and quality of dietary intake (deficient 
in iron, zinc), and misperceptions regarding optimal feeding 
practices from mothers, family members and health workers. 
In Upper Egypt, the consumption of better quality foods was 
reflected in the lower level of stunting. 

Conclusions: Both quantitative and qualitative data are re-
quired to provide an in-depth examination of factors associa-
ted with stunting. 

Key words: stunting, mixed methods, quantitative, quali-
tative.

PO1396
IMPACT OF PHYSICAL ACTIVITY ON ADIPOSITY, 
ADIPOCYTOKINES AND METABOLIC PARAME-
TERS IN MEXICAN ADULTS
N. Ramos-Ibanez1, L. Ortiz-Hernandez1, L. Ferreyra-Co-
rona1, CA. Nunez-Alvarez2, G. Morales-Xolalpa1

1Departament of Health Care, Autonoma Metropo-
litana University, Campus Xochimilco, Mexico City, 
Mexico 
2Departament of Inmunology, National Institute of 
Medical Science and Nutrition, Mexico City, Mexico

Background and objectives: Sedentary style life is a risk 
factor for developing obesity and its comorbidities. The objec-
tive of study was to determine the relationship between activity 
and inactivity with adiposity, adipocitokines and metabolic pa-
rameters in Mexican adults. 

Methods: Participants were 221 adults. Activity was asses-
sed with International Physical Activity Questionnaire (IPAQ) 
long last 7 days format. Inactivity was determined with the 
time spend sitting on weekdays and weekend included in the 
IPAQ. Adiposity was evaluated with body mass index (BMI), 
waist circumference (WC), percentage of total body fat (%BF) 
and intra-abdominal adipose tissue (IAAT). %BF and IAAT 
were estimated by Inbody 720 analyzer. Adiponectin and TNF-
á were measured by luminometry method. Metabolic para-
meters were plasma concentrations of glucose, insulin, lipids, 
HOMA index, and systolic and diastolic blood pressures (SBP 
and DBP, respectively). 

Results: Score of physical activity (PA) was 4662.9 MET-
minutes per week. Men were more active than women (5577.3 
vs 3706.2 MET-minutes per week, p<0.02). There were signifi-
cant negative correlations between IAAT and moderate-vigo-
rous intensity PA, between %BP and vigorous intensity PA and 
between HDL and walking. Adipoenctin also had a negative 
correlation with walking and moderate-vigorous intensity PA. 
Inactivity on weekday positively related with IAAT, %BF, BMI, 
concentration of cholesterol total, HDL, LDL, TNF-á and adi-
ponectin. Inactivity on weekend only had positive correlation 
with IAAT and WC. 

Conclusions: The results show that inactivity mainly on 
weekday could have an effect on the adiposity and alters the 
concentration of lipids and adipocytokines. Moderate and vi-
gorous intensity PA are associated with less amount of abdo-
minal and total adiposity. However, in this sample of Mexican 
adults there were associations that are inconsistent with those 
reported in the literature: a negative relationship of PA with 
adiponectin; and positive relationship between HDL and in-
activity. 

Key words: Physical activity level, metabolic parameters, 
adiposity, adipocytokines.
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PO1397
PLASMA LEVELS OF IRON, COPPER, ZINC AND 
THE ANTHROPOMETRIC NUTRITIONAL STATUS 
IN AÑU ETHNIC CHILDREN FROM THE SINAMAI-
CA LAGOON, VENEZUELA
A. Bravo1, A. Colmenares1, E. Romano1, D. Villalobos1, 
D. Garcia1, S. Linares2, D. Fernandez3, V. Granadillo3

1Laboratory of Research and Development in Nutri-
tion (LIDN), University of Zulia, Venezuela 
2Institute of Endocrine-Metabolic Research “Dr. Felix 
Gomez”, University of Zulia, Venezuela 
3Laboratory of Analytical Instrumentation (LIA), Uni-
versity of Zulia, Venezuela

Background and objectives: Malnutrition in childhood 
increases the risk of death in the adult people, affecting their 
healthy status. Minerals such as iron (Fe), copper (Cu) and zinc 
(Zn) are essential trace elements for adequate nutrition, par-
ticipating in the growth and anthropometric development of 
the children. The aim of the study was to correlate the plasma 
levels of iron, copper and zinc and the anthropometrical study 
in preschool children of ethnic Añu from Sinamaica Lagoon, 
Venezuela. 

Methods: Peripheral blood was collected in a sample of 
43 preschool children. The anthropometric nutritional as-
sessment was performed by combining the indicators weight/
age, weight/height and height/age. The concentrations of Fe, 
Cu and Zn were determined by flame atomic absorption spec-
trometry (FAAS). 

Results: Plasma levels of minerals (mg/ml) in preschool 
Añú were: Fe 0.45 ± 0.29, Cu 0.94 ± 0.33, Zn 0.35 ± 0.15 without 
differences between genders or nutritional groups. The 60.47% 
of children had values indicating iron deficiency, the 32.55% of 
children had values indicating deficiency of Cu and 97.67% of 
children had values indicating severe Zn deficiency. The 74.4% 
of children showed a normal nutritional status, followed by ex-
cess in 20.9%. There was a significant inverse correlation bet-
ween serum levels of Cu and Zn with size, as well as an inverse 
correlation between Cu and weight (p<0.05). 

Conclusions: We conclude that Añu children evaluated in 
the present study are deficient in some of the essential trace 
elements analyzed, which might reveal a high prevalence of 
hidden hunger in this population. 

Key words: Añu ethnic, children, minerals, trace elements, 
nutritional status.

PO1398
EVALUATION OF LIFESTYLE OF PEOPLE SELF-
PERCEIVED OVERWEIGHT
O. Vera-López1, A. Navarro-Cruz1, P. Aguilar-Alonso2, R. 
Dávila-Márquez1, N. Melgoza-Palma1, R. Ávila-Sosa1, 
R. Ramírez y Ayala2, M. Lazcano-Hernandez2

1Departamento de Bioquímica y Alimentos, Facul-
tad de Ciencias Químicas, BUAP, Puebla, Mexico 
2Posgrado en Ciencias Químicas, Facultad de Cien-
cias Químicas, BUAP

Background and objectives: Numerous studies have su-
ggested the importance of the alteration of the perception of 
body image as an early symptom to detect eating disorders. 
Usually we proceed to the comparison of objective parameters, 
e.g. weight and height measured by the researcher, with self-
reported values for the study subjects, there may be errors in 
weight and self-reported height; frequently, it is observed un-
derestimation of weight and overvaluation of height, causing 
increased risk of obesity, so the aim of this study was to evalua-
te the lifestyle of people who self-perceive with overweight to 
determine whether this influences their feeding habits. 

Methods: A survey of self-perception of body weight was 
applied and selected those who self-perceived with overweight, 
later were measured height, weight and body fat percentage 
and were applied surveys for lifestyle and eating habits. The sta-
tistical analysis of the data were performed using the R-sigma-
Babel software. 

Results: Sample consisted of 74 people, with a mean age 
of 41.34±10.67 years, and although they were self-identified 
with a ‘little extra weight’, the average BMI was 32.84±4.88, and 
body fat 38.82±5.7%. The waist circumference of 78% of the 
population was of cardiovascular risk. With regard to diet, 15% 
had made at least three different diets over the past year and 
36.5% has ever dieted in his life, despite this, 33.78% conside-
red to have healthy eating habits and 27% have two meals a 
day (breakfast and dinner). 17% are smokers and 63.51% had a 
family history of diabetes. 

Conclusions: Although a person is self-perceive with a 
little extra weight, they feel healthy, this is crucial in their li-
festyle which impacts the acceptance of health problems such 
as hypertension, obesity and disorders in lipid profile. People 
who are mistakenly perceived have a potential hazard to their 
health. 

Key words: Self-perception, overweight, lifestyle.
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PO1399
WHAT DO WE KNOW ABOUT THE FEED-THE-FU-
TURE INITIATIVE’S PROGRESS TOWARD NUTRI-
TION GOALS? RESULTS OF A GLOBAL LANDSCA-
PE ANALYSIS
L. Du1, A. Buchsbaum1, A. Klein1, A. Narayan1

1JSI, Rosslyn, VA, USA	

Background and objectives: The U.S. Government’s Feed 
the Future (FTF) initiative is a $3.5 billion pledge for agricul-
tural development and food security. The Bureau for Food Se-
curity of USAID has requested the Strengthening Partnerships, 
Results and Innovations in Nutrition Globally (SPRING) pro-
ject to conduct a landscape analysis to review current program-
ming that links agriculture and nutrition in all 19 FTF focus 
countries in Africa, Asia and Latin America and Caribbean. 

Methods: IFPRI and FAO agriculture-nutrition pathways 
and principles were used to analyze country FTF multi-year 
strategies and key project documents provided by the USAID 
Missions. Supplementary key informant interviews were con-
ducted with FTF points of contact in each country. 

Results: Most countries selected child stunting and mini-
mal acceptable diet and maternal anemia as key nutrition indi-
cators, but predominantly rely on general nutrition education 
as the intervention. The design of most FTF projects adopted a 
“value chain” approach, and assumed that increases in agricul-
tural production and income would lead to either greater con-
sumption or purchase of nutrient-dense foods and improved 
nutritional outcomes. Staple foods were the most commonly 
selected value chain items, while animal-sourced foods, legu-
me/nuts, and horticulture were selected by half of the focus 
countries. Women’s time, labor burden, and control of income 
were infrequently addressed. 

Conclusions: FTF projects invest in improving produc-
tion and strengthening markets for value chain crops; more 
diverse, nutrient-dense food items need to be incorporated in 
these efforts, in order to impact selected nutrition indicators. 
Furthermore, FTF projects need to better assess the contextual 
factors that affect the target beneficiaries’ production, purcha-
se, and consumption decisions and practices. Projects should 
develop a comprehensive behavior change communication 
strategy to address the agriculture-nutrition continuum with 
a special focus on improving women’s influences in household 
decisions that affect maternal and child nutrition. 

Key words: Feed the Future, agriculture, nutrition.

PO1400
A RAPID, INITIAL ASSESSMENT OF THE DISTRIBU-
TION AND CONSUMPTION OF IRON-FOLIC ACID 
TABLETS THROUGH ANTENATAL CARE: A COM-
PARATIVE ANALYSIS
A. D’Agostino1, H. Nekatebeb1, J. Fiedler1

1Strengthening Partnerships, Results and Innova-
tions in Nutrition Globally (SPRING), John Snow 
International Research & Training, Rosslyn, Virginia, 
United States

Background and objectives: Supplementation of iron-folic 
acid (IFA) during antenatal care (ANC) visits has existed for 
decades but often has low national coverage and few women 
consume the World Health Organization (WHO) recommen-
ded 180 tablets. USAID’s SPRING Project has developed a Ra-
pid Assessment method that, through analysis of Demographic 
and Health Survey (DHS) data, illustrates pregnant women’s 
access to and consumption of IFA tablets through ANC visits. 

Methods: This tool assesses performance at four falter 
points (ANC attendance, IFA received, any IFA taken, and 
compliance with WHO standards), illustrated as flowchart, to 
understand how well ANC functions as an IFA supplementa-
tion platform. This assessment allows policy-makers to iden-
tify and rank bottlenecks to scaling-up IFA supplementation 
through ANC. SPRING performed this analysis on 23 coun-
tries, highlighting performance patterns for improved program 
planning.

Results: When indicators are averaged across all 23 coun-
tries, 85% of women attended at least one ANC, 80% of these 
women received IFA, of which 93% consumed at least one ta-
blet, but only 13% of these women take all 180 tablets. Further 
analysis reveals patterns, with some countries having high ANC 
coverage but low IFA provision during ANC (DRC and Haiti), 
others having high ANC coverage and IFA provision but few 
women taking any tablets (Nigeria and Liberia), and countries 
that perform well in ANC, supplies, and initial consumption, 
but very few women consume the recommended 180 tablets 
(Liberia, Malawi, Cambodia). 

Conclusions: Each performance pattern requires a diffe-
rent approach to improving IFA supplementation through 
ANC. Usually improvements will depend on identifying and 
addressing shortcomings in access to ANC, IFA supply mana-
gement, health workers’ practices, and compliance of pregnant 
women. This assessment tool allows for identifying and prio-
ritizing problem areas, a practical first step in improving IFA 
coverage and reducing anemia. 

Key words: supplementation, iron folic-acid, antenatal care, 
policy.
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PO1401
MANAGING THE ZAMBIAN FORTIFICATION PRO-
GRAM PORTFOLIO
K. Lividini1, J. Fiedler1, 2, 3, R. Zulu4, G. Kabaghe5, J. Tehin-
se7, O. Bermudez6

1HarvestPlus, International Food Policy Research 
Institute, Washington, DC, USA 
2Poverty, Health, and Nutrition Division, Internatio-
nal Food Policy Research Institute, Washington, DC, 
USA 
3Strengthening Partnerships, Results and Innova-
tions in Nutrition Globally (SPRING) Project, JSI Re-
search & Training Institute, Inc., Arlington, VA, USA 
4International Center for Tropical Agriculture (CIAT), 
Lilongwe, Malawi 
5National Food and Nutrition Commission (NFNC), 
Lusaka, Zambia 
6Department of Public Health and Community Me-
dicine, Tufts School of Medicine, Boston, MA, USA 
7Independent food and nutrition consultant, Abuja, 
Nigeria

Background and Objectives:Zambia was a world pioneer 
when it began vitamin A-fortification of sugar 15 years ago. 
However micronutrient deficiencies continue to plague it. Are 
there other fortification options for Zambians? We analyzed 
Zambia’s fortification program portfolio and discuss the opti-
mal mix based on costs, coverage, impact and cost-effective-
ness. 

Methods: We used household consumption and acquisition 
data from the 2006 Living Conditions Monitoring Survey with 
a Zambian food composition table to estimate usual intakes of 
calories, vitamin A, iron, and zinc, and estimated the preva-
lence of inadequate intake. Using purchases of fortified sugar 
and three other fortifiable staples, we modeled the additional 
intake of nutrients due to each vehicle (all combinations), and 
estimated the change in the prevalence of inadequate intake. 
Using estimates from the global comparative risk assessments 
on the incidence of each micronutrient’s deficiency-related 
health outcomes, we calculated the disability-adjusted life years 
(DALYs) at baseline and total DALYs saved. We then juxtapo-
sed the costs, coverage, impact and cost-effectiveness using 
Zambia’s official fortification regulations with results based on 
World Health Organization’s 2009 recommendations for wheat 
flour and maize meal. 

Results: The greatest coverage is provided by sugar and oil 
(60% and 59%), followed by wheat flour (45%) and maize meal 
(23%). Oil fortification produced the greatest reduction in the 
prevalence of inadequate vitamin A intake (16%). Maize flour 
produced modest reductions in the prevalence of inadequate 
intake for iron (2.8%) and zinc (4.4%) as did wheat flour for 

iron (2.7%). Greater reductions were observed by applying 
WHO guidelines and impacts based on DALYs saved paralle-
led these results. 

Conclusions: In order to produce the greatest impacts, a 
combination of Zambia’s regulations and WHO guidelines 
should be adopted. While combining interventions produced 
greater impacts, all vehicles were not necessary for producing 
the most cost-effective package. 

Key words: Zambia, Fortification, DALYs, cost-effective-
ness.

PO1402
ASSESSMENT OF THE EFFECTIVENESS OF NU-
TRIBUTTER® DISTRIBUTION ON ANAEMIA AND 
STUNTING IN REFUGEE POPULATIONS IN DJI-
BOUTI AND KENYA
J. Style1, J. Pringle1, C. Wilkinson2, I. Kassim2, M. Ton-
deur2, A. Oman2, C. Dolan3, A. Seal1

1UCL Institute For Global Health, Institute of Child 
Health, London, UK 
2Office of the United Nations High Commissioner 
for Refugees, Geneva, Switzerland 
3Emergency Nutrition Network, Oxford, UK

Background and objectives: Stunting and micronutrient 
malnutrition are persistent public health problems in refu-
gee populations. One of the approaches adopted by UNHCR 
and partners, is blanket supplementary feeding programmes 
(BSFP) using Nutributter®, a low-quantity lipid-based nutrient 
supplement. However, the evidence base for the efficacy and 
effectiveness of Nutributter® is limited. This secondary analysis 
aimed to assess the effectiveness of blanket Nutributter distri-
bution on anaemia and stunting in children 6-23 months and 
to assess trends in children 6-59 months, in Dadaab, Kakuma, 
and Ali Addeh refugee camps. 

Methods: A plausibility design using routine pre and post-
intervention cross-sectional nutrition survey data was conduc-
ted. Trends in total anaemia (Hb<11g/dl), anaemia categories 
(mild, moderate and severe), and stunting (HAZ<2) from 2008-
2011 were explored and interpreted using available contextual, 
and Nutributter® programme monitoring data. Data was clea-
ned and analysed using Emergency Nutrition Assessment for 
SMART software (July 2012), and Epi Info (v3.5.4). 

Results: In all camps anaemia prevalence was reduced 
by at least 20% in children 6-59 (UNHCR short-term target) 
(p<0.05), however there was variation between camps in how 
quickly this was achieved, and total anaemia remained of high 
public health significance (>40%). A reducing trend in the pre-
valence of anaemia in children 6-23 months was seen. Impro-
vements in anaemia were largely due to reductions in moderate 
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and severe anaemia; mild anaemia (10<Hb<11g/dl) remained 
relatively unchanged in all years, for all camps. Trends in stun-
ting varied by camp. 

Conclusions: The replicability of findings suggest that Nu-
tributter® distribution is associated with a reduction in anae-
mia, especially in its most severe forms, in the Horn of Africa. 
These results need to be interpreted in consideration of the 
other anaemia reduction activities implemented in the camps 
alongside the Nutributter® intervention between 2008-2011. 
Further investigation is required in children 6-23. 

Key words: Nutributter®, micronutrient deficiencies, mal-
nutrition, anaemia, stunting.
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MANAGING THE MICRONUTRIENT PORTFOLIO: A 
CASE STUDY OF ZAMBIA
J. Fiedler1, 2, 3, K. Lividini2, R. Zulu4, G. Kabaghe5, J. Tehin-
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1Poverty, Health, and Nutrition Division, Internatio-
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Institute, Washington, DC, USA 
3Strengthening Partnerships, Results and Innova-
tions in Nutrition Globally (SPRING) Project, JSI Re-
search & Training Institute, Inc., Arlington, VA, USA 
4International Center for Tropical Agriculture (CIAT), 
Lilongwe, Malawi 
5National Food and Nutrition Commission (NFNC), 
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6Department of Public Health and Community Me-
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Background and objectives: There has been increasing dis-
course about the optimal mix of nutrition programs. However, 
few empirical studies examine this important issue. The objec-
tive was to examine Zambia’s micronutrient program portfolio 
and discuss the optimal mix based on costs, coverage, impact 
and cost-effectiveness. 

Methods: We used household consumption and acquisition 
data from the 2006 Living Conditions Monitoring Survey with 
a Zambian food composition table to estimate usual intakes of 
calories and key micronutrients and estimated the prevalen-

ce of inadequate intake. Using purchases of fortified sugar and 
three other potentially fortifiable staples, we modeled the addi-
tional intake of nutrients due to each vehicle. We also modeled 
biofortification of a high pro-vitamin A maize and empirically 
identified the key characteristics of the maize market. Finally 
we analyzed vitamin A supplementation through Child Health 
Week. For each intervention independently and all combina-
tions, we analyzed the cost, coverage and impact including the 
change in the prevalence of inadequate intake and the total 
number of disability-adjust life years (DALYs) saved. e used 
IFPRI’s IMPACT Model to predict changes in food production 
and consumption patterns through 2042 and used alternative 
objective criteria to optimize the micronutrient program port-
folio mix over 30 years. 

Results: Oil and sugar offer the greatest coverage (67%-
69%) while biofortification can reach greater than 50%. Supple-
mentation and sugar and oil fortification produce the greatest 
impacts. The most cost-effective 1, 2, and 3-package interven-
tions were oil fortification alone; oil plus biofortification; and 
oil plus biofortification and supplementation. The sequencing 
of combinations affected these results. 

Conclusions: Each intervention plays a significant role in 
combating micronutrient deficiency in Zambia. However, the 
choice of vehicles and the order of implementation sequencing 
of the interventions is crucial to optimizing overall impact and 
cost-effectiveness. 

Key words: Biofortification, fortification, supplementation, 
impact, cost-effectiveness.

PO1404
NEIGHBORHOOD SOCIOECONOMIC DISPARITIES 
IN THE AVAILABILITY OF HEALTHY FOODS IN SAO 
PAULO, BRAZIL
AC. Duran1, A. Diez-Roux2, MR. Latorre3, P. Jaime1, 4

1Public Health Nutrition Graduate Program, School 
of Public Health. University of Sao Paulo, Brasil 
2Department of Epidemiology, School of Public 
Health. University of Michigan, USA 
3Department of Epidemiology, School of Public 
Health. University of Sao Paulo, Brasil 
4Department of Nutrition, School of Public Health. 
University of Sao Paulo, Brazil

Background and objectives: Differential access to healthy 
foods has been hypothesized to contribute to health dispari-
ties. Evidence from high-income countries shows that healthy 
foods are less likely to be found at poor neighborhoods, howe-
ver, findings from low- and middle-income countries are scar-
ce. This study examines whether the access of healthy foods 
varies across different types of stores and neighborhoods of di-
fferent socioeconomic statuses in Sao Paulo city, Brazil. 
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Methods: Cross-sectional study conducted in 2010-2011 
across 52 census tracts selected according to socioeconomic 
characteristics. Healthy food access was measured by two com-
prehensive micro-level food environment tools. They assessed 
in-store measures in (1) retail food stores and fruit and vege-
table (FV) specialized stores/markets; and (2) different types 
of restaurants. Healthy food access was measured as the avai-
lability, variety, and promotion of healthy and unhealthy foods 
and was summarized into two indexes developed for retail food 
stores and restaurants. Multilevel models were used to exami-
ne associations of store type and neighborhood characteristics 
with food access indexes. 

Results: Tools were tested for test-retest and inter-rater re-
liability. They were reliable and able to discriminate across store 
types. Fast-food restaurants, bars and corners stores were more 
likely to be located in low income neighborhoods, though su-
permarkets and FV specialized markets/stores were more likely 
to be located in neighborhoods in the 2nd tertile of income. 
Multilevel analyses showed that supermarkets and full-service 
restaurants carried more healthy items independent of local 
and surrounding income levels. Stores with better food access, 
regardless of the type, were more likely to be found at high in-
come neighborhoods. 

Conclusions: We found differences in the access of healthy 
foods in Sao Paulo favoring middle and high income neighbor-
hoods. Policies and interventions aimed at reducing disparities 
in food access should focus low income settings. 

Key words: food environment, disparities, food stores, so-
cioeconomic factors, neighborhoods.

PO1405
OUT-OF-POCKET HEALTHCARE EXPENDITURE 
ASSOCIATED TO OBESITY IN BRAZIL: AN EVALUA-
TION BASED ON HOUSEHOLD BUDGET SURVEY 
2008-2009
DS. Canella1, 2, HMD. Novaes3, RB. Levy2, 3

1Graduate Program in Public Health Nutrition, 
School of Public Health. University of Sao Paulo, 
Brazil 
2Center for Epidemiological Studies in Health and 
Nutrition, University of São Paulo 
3Department of Preventive Medicine, Faculty of 
Medicine, University of São Paulo. Brazil

Background and objectives: The prevalence of obesity is 
increasing in Brazil and is an important risk factor for chronic 
diseases and may result in higher health costs. The objective of 
this study was to analyze the association between obesity and 
out-of-pocket healthcare expenditure of Brazilian families. 

Methods: Data are from the Brazilian Household Budget 

Survey (POF/IBGE) conducted in 2008/2009 on a probabilistic 
sample of 55, 970 households, with the household as the unit of 
study. Data analyzed were the nutritional status of individuals 
over 20 years and out-of-pocket healthcare expenditure. The 
body mass index (BMI) of the household was calculated based 
on the average BMI of adults and classified according to WHO 
(1995) categories. The out-of-pocket healthcare expenditure 
was calculated based on the annual per capita expenditure and 
included medicines, healthcare services and private insurers. 
We conducted a descriptive analysis and multiple linear regres-
sion models were used to evaluate the influence of BMI catego-
ries of household on the out-of-pocket healthcare expenditure 
(outcome), controlling for potential confounders (socio-demo-
graphic variables, such as income, proportion of children, ado-
lescents and elderly in household, area and region). 

Results: The households with BMI classified as normal 
(until 24.99 kg/m2) and pre-obese (25 to 29.99 kg/m2) spent 
R$186.09 and R$216.37 respectively, while households with 
BMI between 30.00 kg/m2 and 34.99 kg/m2 and over 35.00 
kg/m2 had per capita out-of-pocket expenditure of R$271.72 
and R$319.48 respectively. The difference was statistically sig-
nificant (p<0.000). In the linear regression, adjusted to con-
founders, households with obesity class I or more (II or III), 
increased the out-of-pocket expenditure in 52% and 65%, res-
pectively, in relation to a normal BMI household. 

Conclusions: Obesity impacts on household budgets, in-
creasing the out-of-pocket expenditure healthcare.

Key words: Obesity; Out-of-pocket; Household Budget 
Survey. Acknowledgements: FAPESP (São Paulo Research 
Foundation).
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EXPLORING WHERE PEOPLE LOOK FOR INFOR-
MATION ABOUT NUTRITION, WESTERN AUSTRA-
LIA 2009 AND 2012
A. Daly1, C. Pollard1, 2

1Curtin University 
2Health Department of Western Australia

Background and objectives: In Western Australia (WA) 
guidelines around healthy eating are regularly promoted. As 
surveys regularly report relatively low adherence to these it is 
important to know what do people know about the guidelines 
and where do they get their information. The aim of the study 
is to identify what WA people perceive as problems related to 
nutrition and where they usually get their information. 

Methods: The 2009 and 2012 Nutrition Monitoring Surveys 
conducted a total of 2832 randomly sampled adults aged 18 to 
64 in WA. The surveys, which had ethics approval, asked about 
perceptions of the major problems with the average Australian 
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diet as well as sources of nutrition information. All data were 
self-reported. 

Results: Data were weighted for probability of selection and 
adjusted to the 2009 age, sex and area of residence distribution 
of the population. Pearson Chi Square, Adjusted WALD tests, 
logistic and poisson regressions were used to determine statis-
tically significant asociations. Females mentioned significantly 
more problems with the Australian diet (2.0) compared with 
males (1.6). Information sources and major problems men-
tioned differed by sex and year of survey. Different problems 
were associated with different sources of information about 
nutrition for example: Sugar, salt or fat as the major problems 
were associated with newspapers (OR 1.78); books (OR 1.44); 
credible health sources (OR 1.38) or the internet (OR 1.29) as 
nutrition information sources. 

Conclusions: Sex and year of survey are associated with 
both perceived problems with the Australian diet and nutrition 
information sources. Further investigation of the sources of in-
formation could be helpful in decisions about how to promote 
nutrition guidelines. 

Acknowledgements: The Department of Health funded 
the survey which is part of a Healthway funded project based 
in Curtin University to assist the translation of research into 
practice.
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NUTRITION EDUCATION OF PRE-SCHOOL AND 
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TUTE OF NUTRITION AN
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1Institute of Nutrition and Food Technology (INTA), 
University of Chile, Santiago, Chile

Background and objectives: A three year nutrition educa-
tion applied research project is presented. The objective is to 
design, apply and evaluate the impact of educational materials 
on food and nutrition, aimed to change eating habits in chil-
dren from nursery and primary school, parents and teachers to 
prevent infant obesity in Chile. 

Methods: The methodology is the articulation of the con-
ceptual and regulatory framework and public policy with the 
school, family and individual context. The methodologies and 
materials for schools and families are specifically based on so-
cial participation and the use of information technology and 

communication including photovoice, healthy cook work-
shops, videos and utilization of web 2.0. 

Results: A nutrition education methodology was designed 
and an intervention model was implemented for 50 teachers 
through 8 workshops to transfer healthy food knowledge and 
practices to pre-school and school-age children. In addition, a 
participative training program for families was designed based 
on the previous two years (2011-2012) findings of the research 
project. The complete model is been applied in a quasi-experi-
mental intervention to 300 pre-school and school-age children 
and 300 controls during 2013. 

Conclusions: The nutrition education model and the ba-
seline results of the intervention are presented. Results of this 
project are crucial to determine public nutrition education po-
licies in Chile. Acknowledgements: This study was funded by 
FONDECYT project Nº 1110044.

Key words: nutrition education, information technology 
and communication (ICT), participatory methodologies.
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Medicine, University of São Paulo, Brazil 
2Center for Epidemiological Studies in Health and 
Nutrition, University of São Paulo, Brazil 
3Graduate Program in Public Health Nutrition, 
School of Public Health, University of Sao Paulo, 
Brazil 
4Department of Nutrition, School of Public Health, 
University of Sao Paolo, Brazil

Background and objectives: The consumption of indus-
trially processed foods and drink products has risen in pa-
rallel with the global epidemic of obesity and related chronic 
non-communicable diseases. The objective of this study was 
to analyze the relationship between household availability of 
processed and ultra-processed products and obesity in Brazil. 

Methods: The study was based on data from the 2008-2009 
Household Budget Survey involving a probabilistic sample of 
55, 970 Brazilian households. The units of study were house-
hold aggregates (strata), geographically and socioeconomically 
homogeneous. Multiple linear regression models were used to 
assess the relationship between the availability of processed 
and ultra-processed products, and the average body mass in-
dex (BMI) and percentage of obese people in the strata. The 
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study controlled for potential confounders (socio-demogra-
phic characteristics; percentage of expenditure on eating out 
of home; dietary energy other than that from processed and 
ultra-processed products). Predictive values for prevalence of 
obesity were estimated according to quartiles of the household 
availability of dietary energy from processed and ultra-proces-
sed products. 

Results: The mean contribution of processed and ultra-pro-
cessed products to total dietary energy availability ranged from 
15.4% (lower quartile) to 39.4% (upper quartile). Adjusted li-
near regression coefficients indicated that greater household 
availability of these products was correlated with higher preva-
lence of obesity. For example, people in the quartile who con-
sumed most processed and ultra-processed products were 36% 
more likely to be obese, compared with people in the quartile 
who consumed least of these products. 

Conclusions: Greater household availability of processed 
and ultra-processed food products in Brazil was positively and 
independently associated with higher risk of obesity in all age 
groups. 

Key words: Obesity; Food Processing; Household Budget 
Survey. Acknowledgement: CNPq (National Council for Scien-
tific and Technological Development).

PO1409
DIETARY PSYCHOLOGICAL, DIETARY ATTITUDES 
AND DIETARY BEHAVIOR AMONG ADULT FEMA-
LE IN DIFFERENT REGIONS EXPOSED TO WEN-
CHUAN EARTHQUAKE, CHINA
Y. Zhao1, L. Han1, H. Xue1, B. Tang1, M. Yan1, W. Kong1, T. 
Gong1, Y. Zhang1, M. Sharma2

1School of Public Health and Management, Chon-
gqing Medical University, Chongqing, China 
2Health Promotion and Education, University of Cin-
cinnati, Cincinnati, USA

Background and objectives: It is known that Wenchuan 
earthquake in 2008 and strong aftershocks have caused terrible 
casualties and damage in China. Although many investigations 
have been conducted on the influence of the disaster to health, 
few researches have examined nutritional behavior affected. 
The objective is to evaluate the influence of the disaster to die-
tary psychological, dietary attitudes and dietary behavior of the 
adult women in different regions of China and to provide the 
essential data for nutritional interventions to disaster victims. 

Methods: The investigation was conducted just after the 
May 12th, 2008 (from July to September), and a total of 736 
adult women (18-55 years) were selected randomly in ear-
thquake region (Sichuan, China), shaking region (Chongqing, 
Ningxia and Shanxi China) and non-seismic region (Liaoning, 
China), where the amount of the participants were 206, 326 

and 204, irrespectively. The questionnaire was designed by the 
researchers. 

Results: The women in earthquake region were more vul-
nerable to generated negative feelings including hallucinations, 
anxiety and worries than that in the other regions Furthermo-
re, the women in earthquake region became pay more attention 
to nutrition value and acceptability of the food than those who 
lived in other places. There is no significance difference among 
people in different region on the amount of the food consu-
med. The women in earthquake region have increased the con-
sumption and reserve of basic food and snack food compared 
to the other females. 

Conclusions: The earthquake drove the influence to wo-
men in earthquake region on diet psychology, eating attitude 
and dietary behavior. However there was a positive factor in-
gredient, which is the opportunity to carry out nutrition health 
education in the earthquake region to improve their diet psy-
chology to diminish the hazard of the earthquake and benefit 
the post-disaster reconstruction. 

Key words: Wenchuan earthquake, dietary psychological, 
dietary attitudes, dietary behavior. Acknowledgements: This 
project was funded by the Higher Education Reform Project in 
Chongqing, China [NO.1203131].
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 PO1410
DIETARY AND LIFE-STYLE FACTORS THAT IN-
FLUENCE THE CHEWING CONSCIOUSNESS IN PRI-
MARY SCHOOLCHILDREN IN JAPAN
T. Okuda1, N. Tanaka2, H. Shinohara3, I. Hamaguchi4, Y. 
Asano5, Y. Higashine6, J. Kang7, K. Wakimoto8, N. Hira-
no9

1Department of Food and Nutrition, Faculty of Hu-
man Sciences, Tezukayama Gakuin Universit, Sakai, 
Osaka, Japan 
2Faculty of Home Economics, Kobe Women’s Uni-
versity, Kobe, Hyogo, Japan 
3Faculty of Education and Culture, University of 
Miyazaki, Miyazaki, Miyazaki, Japan 
4Faculty of Human Sciences, Konan Women’s Uni-
versity, Kobe, Hyogo, Japan 
5Faculty of Health Science, Kio University, Koryou, 
Nara, Japan 
6Faculty of Health Science, Osaka Aoyama Universi-
ty, Minoo, Osaka, Japan 
7Department of Nutrition, Hyogo NCC College, 
Nishinomiya, Hyogo, Japan 
8Nishitani Primary School, Takarazuka, Hyogo, 
Japan 
9Department of Food and Nutrition Science, Kobe 
Women’s Junior College, Kobe, Hyogo, Japan

Background and objectives: The decline of ability of 
chewing in the child is a major problem. The objective of this 
study is to clarify dietary and life-style factors that improve 
chewing consciousness. 

Methods: A questionnaire (55 items, 1-4 points) on diet 
and life-style was administered to primary schoolchildren aged 
11-12 years old (n=592, 50% boys) from four schools in Kansai 
area in Japan. Factor analysis by the least-square method was 
conducted and six factors were extracted. We analyzed dietary 
and life-style factors that affected chewing consciousness by 
using covariance structure analysis. 

Results: “Interest in cooking” had the strongest effects (path 
coefficient=0.43) directly and indirectly on improvement of 
“chewing consciousness”. “Interest in cooking” also had signi-
ficant effects on “intake frequency of vegetables and fruit” and 
on “enjoying eating”. “Intake frequency of vegetables and fruit”, 
“enjoying eating” and “no irritation” directly influenced impro-
vement of “chewing consciousness”. “Chewing consciousness” 
was influenced indirectly from “enjoying sports”, “refrainment 
from eating between meals and eating out” and “frequency of 
eating together at dinner”. “Chewing consciousness”, “intake 
frequency of vegetables and fruit”, “refrainment from eating 
between meals and eating out” and “no irritation” had signi-
ficant effects directly on improvement of “learning motivation 

and learning attitude”. The overall fit of this model was jud-
ged to be statistically satisfactory (GFI=0.986, AGFI=0.976, 
CFI=0.986, RMSEA=0.023). 

Conclusions: Covariance structure analysis suggested that 
the chewing consciousness was significantly associated with 
multiple dietary and life-style habits in primary schoolchil-
dren. Interest in cooking and intake frequency of vegetables 
and fruit were important for improved chewing consciousness. 
It was also shown that improved chewing consciousness was 
positively associated with learning motivation and learning at-
titude. 

Key words: chewing consciousness, learning motivation 
and learning attitude, interest in cooking, primary schoolchil-
dren.

PO1411
RELATIONSHIP BETWEEN MASTICATORY ABILITY 
AND DIETARY BEHAVIORS IN UNIVERSITY STU-
DENTS IN JAPAN
J. Kang1, T. Okuda2, N. Tanaka3, Y. Higasine4, Y. Asano5, 
I. Hamaguchi6, H. Shinohara7

1Department of Nutrition, Hyogo NCC College, 
Nishinomiya, Japan 
2Faculty of Human Science, Tezukayamagakuin 
University, Sakai, Japan 
3Faculty of Home Economics, Kobe Womens Univer-
sity, Kobe, Japan 
4Faculty of Health Science, Osaka Aoyama Universi-
ty, Minoo, Japan 
5Faculty of Health Science, Kio University, Koryou, 
Japan 
6Faculty of Human Sciences, Konan Womens Uni-
versity, Kobe, Japan 
7Faculty of Education and Culture, University of 
Miyazaki, Miyazaki, Japan

Background and objectives: The aim of this study was to 
investigate the relationship between the masticatory ability and 
dietary behaviors in university students. 

Methods: This is a cross-sectional study with 323 university 
students (54 males and 269 females) in Japan. To investigate 
the masticatory ability, we used color-changeable chewing gum 
(Masticatory Performance Evaluating Gum: XYLITOL with 
the LOTTE Co., LTD., Tokyo, Japan). The participants chewed 
gum for two minutes. The numbers of chews were counted 
and the color changes of the gum were checked. The L*a*b* 
values of a color were generated by measuring the color with a 
spectrophotometer SE-2000 (Nippon Densyoku). Dietary be-
haviors and consciousness of mastication were measured using 
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self-administered questionnaires. Data were collected from 
May to July 2010. 

Results: The average numbers of chews for two minutes 
were 161 and 145 times in male and female students, respec-
tively. The a* value of chewing-gum was significantly higher 
in male students than that of female students. Among female 
students, a* value which reflects the redness of chewed gum 
was significantly higher in a group who does not dislike eating 
hard-food than a group who dislikes eating hard-food. And 
dietary behaviors were significantly correlated with the mas-
ticatory ability. Students with healthy dietary style had higher 
frequency of vegetable and bean intake, chewed food better, 
preferred Japanese food, savored a meal, had higher level of 
consciousness of mastication, and ate a low sodium diet. 

Conclusions: These findings suggest that promoting 
healthy dietary behaviors will help to enhance the masticatory 
ability in female university students. Especially, education to 
increase masticatory ability should target students who dislike 
eating hard-food. Addressing a conscious effort to exercise the 
masticatory muscles is important. 

Key words: Masticatory ability, Masticatory consciousness, 
Dietary behavior.

PO1412
INFLUENCE OF EATING HABITS ON THE NUTRI-
TIONAL STATUS OF HEALTHCARE PERSONNEL AT 
THE UNIVERSITY OF ANTIOQUIA- COLOMBIA: LA-
TINMETS STUDY.
J. Díaz-García1, J M. Monsalve-Álvarez1, L I. González-
Zapata1, A. Estrada-Restrepo1, G. Deossa1, J. Bressan2

1School of Nutrition and Dietetics, University of 
Antioquia, Colombia	 
2Departamento de Nutrição e Saúde, Universidade 
Federal de Viçosa, Brasil

Background and objectives: Social, cultural and economic 
factors influence food preferences; knowledge of healthy eating 
does not necessarily translate into actual healthy eating. This 
study aims to establish the relationship between eating ha-
bits and nutritional status in students and professors from the 
health area’s faculties at the University of Antioquia, Colombia. 

Methods: Cross-sectional study, carried out from 2010 
to 2011. Sociodemographic, anthropometric, dietary intake 
and eating behavioral data were collected. A descriptive and 
analytical study was performed by using chi-square2 tests and 
logistic regression models in order to classify the variables as-
sociated with overweight measured by BMI and abdominal 
obesity (AO) P = 0.05. SPSS v.19. 

Results: A total of 285 volunteers (42.8% professors, 57.2% 
students), aged between 20 and 61 participated in the study. 

In professors, the consumption of energy-dense foods such as 
sweet cakes and sugar, was directly related to overweight and 
AO respectively (p<0.05). As for the students, overweight and 
AO were related to Colombian stuffed potatoes consumption, 
and overweight to chocolate drinks consumption (p<0.05). Lo-
gistic regression showed a positive gradient with age as well 
as association with overeating perception (p<0.05) in profes-
sors, in both overweight and AO. In students, an association 
between overweight and AO with overeating perception more 
than three times per week (p<0.05) was found. The same asso-
ciation was found for overweight with the menu components: 
soup/salad, main course, beverage (OR = 0.310, 95% CI 0.097; 
0.993). 

Conclusions: The nutritional status is influenced by eating 
habits like the consumption of energy-dense foods. The per-
ception of overeating in professors and students, and the menu 
components in students, represent relevant variables when re-
lating them to nutritional status both by BMI and waist cir-
cumference. 

Key words: Eating habits, nutritional status, healthcare pro-
fessionals, overeating, obesogenic environment.

PO1413
TRENDS IN NUTRITIONAL STATUS OF CHILDREN 
UNDER 5 YEARS OLD FROM 2000-2010 IN HO CHI 
MINH CITY, VIETNAM
T T. Minh Hanh1, V. Quynh Hoa1, D T. Ngoc Diep1

1Nutrition Center of Ho Chi Minh City, HCMC, Viet-
nam

Background and objectives:This study aims to examine the 
trends of under- and over-nutrition as well growth acceleration 
of children under-5-years of age over a 10 year period from 
2000-2010 in HCMC. 

Methods:Data from 10 epidemiological cross-sectional 
surveys in children under-5-years old from 2000-2010 were 
collected. The sample size ranged from 1497 subjects in 2008 
to 3105 in 2000. The proportion of boys and girls were simi-
lar in each survey. Weight-for-age <-2SD and height-for-age 
<-2SD were classified as underweight and stunting, respecti-
vely. Weight-for-height >+2SD was determined as overweight. 
Mean of height and weight of subjects in each year was analy-
zed separately by sex and for each 6 months of age. 

Results:The prevalence of underweight and stunting of chil-
dren under 5 years old between 2000-2010 declined from 9.0% 
(95% CI, 8.1-10.1) to 6.7% (95% CI, 5.5-8.0), p<0.01 and from 
14.3% (95% CI, 13.1-15.6) to 7.8% (95% CI, 6.5-9.2), p<0.001, 
respectively; while overweight increased three-fold from 3.7% 
(95% CI, 3.1-4.4) to 10.7% (95% CI, 9.2-12.3). Boys were sig-
nificantly more overweight than girls. Mean height of boys and 
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girls under 18 months did not change. From 18-months of age 
children demonstrated increased height rates of 1.5cm-3.2cm 
for boys and 1.3cm-3.8cm for girls. Mean weight gain for chil-
dren over 18 months was 1.1-3.2kg for boys and 0.9-2.5kg for 
girls. 

Conclusions:The prevalence of underweight and stunting 
in children under the age of 5 has gradually decreased and 
has been accompanied by a rapid increase in the prevalence of 
overweight. Overweight children are now more prevalent than 
underweight children due largely to rapid economic change. 
We conclude that there is a secular trend in growth (both in 
height and weight) in children under-5-years of age with chil-
dren in 2010 are taller and heavier than those in 2000. 

Key words: malnutrition, children under-5-years, HCMC.

PO1414
CHANGES IN PHYSICAL STATUS OF CHILDREN 
IN JAPAN AND STRATEGIES TO ADDRESS CHILD-
HOOD OBESITY AND UNDERWEIGHT
R. Sugiura1, M. Murata2

1Faculty of Human Ecology, Wayo Women’s Univer-
sity, Ichikawa, Chiba, Japan 
2Wayo Women’s University, Ichikawa, Chiba, Japan

Background and objectives: In Japanese school-aged 
children aged 6-17 years, average height according to age has 
plateaued since 2000, whereas average weight has gradually 
declined. We therefore reviewed changes in physical status of 
Japanese children from 1980 to 2011. 

Methods: A cohort study was undertaken to assess the per-
centage of overweight* as an indicator of physical status in chil-
dren aged 6-17 years based on data from the Annual Report of 
School Health Statistics (hereinafter, the ‘Report’) from 1980 
to 2011. We reviewed these data and used them to evaluate the 
prevalence of obesity and underweight. *Sugiura R and Mura-
ta M: Problems with body mass index as an index to evaluate 
physical status of children in puberty, Pediatrics International 
(2011) 53, 634-642. 

Results: Although the prevalence of obesity increased from 
1980 to 2000 in boys and girls aged 6-17 years, the prevalence 
of obesity tended to decrease in boys and girls aged 6-10 years 
after 2000. In addition, after 2002-2006, the prevalence decrea-
sed in boys and girls aged 11-17 years. The prevalence of mild 
and moderate obesity decreased after 2002-2004 and that of 
severe obesity began to decline after 2006-2008. 

Conclusions: These data indicate that the physical status 
of Japanese children has changed in recent years such that the 
prevalence of obesity decreased in both boys and girls, and has 
been replaced by an increased prevalence of underweight. Rea-
sons for the change in physical status among Japanese children 

from 1980 to 2011 and necessities for future strategies to solve 
the problems of childhood obesity and underweight are dis-
cussed. 

Key words: obesity, underweight, children.

PO1415
THE FEASIBILITY OF MULTISECTORAL POLICIES 
AIMED AT REDUCING TRANS FAT IN INDIA
S M. Downs1, A M. Thow1, S. Ghosh-Jerath2, S R. Leeder1

1Menzies Centre for Health Policy, University of 
Sydney, Sydney, NSW, Australia 
2Indian Institute of Public Health (Delhi), Public 
Health Foundation of India, Delhi, India

Background and objectives: Non-communicable diseases 
(NCDs) are the leading cause of death in India. There are seve-
ral dietary risk factors for NCDs, including trans fat consump-
tion. The World Health Organization recommends replacing 
trans fat with polyunsaturated oils to improve diets and reduce 
the risk of NCDs. The objective of this study was to examine 
the feasibility of multisectoral policy options to support trans 
fat reduction in India. 

Methods: Semi-structured interviews were conducted with 
18 stakeholders from multiple sectors including trade, agri-
culture, industry, health and finance. Interviewees were asked 
about the feasibility of nine core policy options derived from 
food supply chain analysis aimed at supporting trans fat reduc-
tion and its replacement with polyunsaturated oils, in addition 
to sector specific policies based on their area of expertise. In-
terviews were coded and analysed according to key themes. 

Results: Overall, interviewees were most supportive of 
downstream policies such as mass media campaigns aimed at 
increasing awareness and improved labelling. Although there 
was support for policies aimed at improving inputs into agri-
culture and streamlining the supply chain, interviewees noted 
several difficulties related to the implementation and enforce-
ment of those policies. Trade policies aimed at increasing the 
availability of healthier polyunsaturated oils were not deemed 
feasible given that the country relies heavily on imports of 
palm oil to meet consumer demand. Many interviewees noted 
the need to increase the role of the private sector, given the lack 
of capacity for implementation of government policies. 

Conclusions: There was little support for upstream policies 
aimed at increasing the availability of healthier oils. Neverthe-
less, agriculture policies that improve the availability and de-
crease the price of polyunsaturated oils have the potential to 
strengthen supply chains and lead to greater uptake of their use 
by industry, thereby decreasing the risk of NCDs. 

Key Words: non-communicable disease, trans fat, multi-
sectoral policy.
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 PO1416
REFORMULATING PARTIALLY HYDROGENATED 
VEGETABLE OILS TO MAXIMISE HEALTH GAINS IN 
INDIA: AN INDUSTRY PERSPECTIVE
S M. Downs1, V. Gupta2, S. Ghosh-Jerath2, K. Lock3, A M. 
Thow1, A. Singh4

1Menzies Centre For Health Policy, University of 
Sydney, Sydney, NSW, Australia 
2Indian Institute of Public Health (Delhi), Public 
Health Foundation of India, Delhi, India 
3Department of Health Services Research & Policy, 
LLondon School of Hygiene & Tropical Medicine, 
London, UK 
4Indian Institute of Public Health (Delhi) and All 
India Institute of Medical Sciences, Delhi, India

Background and objectives: The consumption of partially 
hydrogenated vegetable oils (PHVOs) high in trans fat is asso-
ciated with an increased risk of cardiovascular disease. In res-
ponse to high intakes of PHVOs, the Indian government has 
proposed regulation to set limits on the amount of trans fat 
permissible in PHVOs. Global recommendations are to replace 
PHVOs with polyunsaturated fatty acids (PUFAs) in order to 
optimise health benefits. The purpose of this study was to exa-
mine the technical and economic feasibility of reducing trans 
fat in PHVOs and to assess the feasibility of their replacement 
with PUFAs in India. 

Methods: Fourteen semi-structured interviews were con-
ducted with manufacturers of PHVOs in India. Data were co-
ded and organised according to key themes. 

Results: Interviewees indicated that reformulating PHVOs 
was both economically and technically feasible provided that 
trans fat regulation takes account of the food technology cha-
llenges associated with product reformulation. The main cha-
llenge was deemed to be maintaining the physical properties 
that consumers prefer while reducing the trans fat in PHVOs. 
The availability of input oils was not seen to be a problem be-
cause of the low cost and high availability of imported palm 
oil. Most interviewees were not concerned about the potential 
increase in saturated fat associated with use of palm oil and 
were not planning to use PUFAs in product reformulation. In-
terviewees indicated that many smaller manufacturers would 
not have sufficient capacity to reformulate products to reduce 
trans fat.

Conclusions: Reformulating PHVOs to reduce trans fat in 
India is feasible; however, ensuring that product reformulation 
is done in a way that maximises health benefits will require shi-
fts in knowledge and subsequent demand of products, decrea-
sed reliance on palm oil, investment in research and develop-
ment and increased capacity for smaller manufacturers. 

Key words: trans fat, product reformulation, regulation.

PO1417
STABILITY AND RETENTION OF MICRONU-
TRIENTS IN SIX DIFFERENT TYPES OF FORTIFIED 
RICE PREPARED USING FIVE DIFFERENT COO-
KING TECHNIQUES.
K. Khov1, A. Laillou2, C. Guyondet2, V. Jallier2, R. Moench-
Pfanner2, J. Berger3, F T. Wieringa3

1Dept of Fisheries Post-harvest Technologies and 
Quality Control (DFPTQ), Fisheries Administration, 
Ministry of Agriculture Forestry and Fisheries, Ph-
nom Penh, Cambodia 
2Global Alliance for Improved Nutrition (GAIN), 
Geneva, Switzerland 
3Institut de Recherche Pour Le Développement 
(IRD), IRD-UM2-UM1, Montpellier, France

Background and objectives: Fortifying staple foods such 
as rice hold great potential to bring essential micronutrients 
to a large part of the world population at risk for micronu-
trient deficiency. However, it is unknown what the retention is 
of micronutrients in fortified rice, prepared using different in 
cooking methods. Nor whether different methods for the pro-
duction of rice premix affect the final amount of micronutrient 
consumed. The objective of the current study was to quantify 
the effect of different rice cooking techniques used throughout 
the world on the retention of micronutrients. 

Methods: Retention of vitamin A, iron, zinc, vitamin B12 
and folic acid was assessed in 6 different rice premixes, used to 
prepared fortified rice (by mixing normal rice with rice premix 
1:100), cooked in 5 different way. Producers of rice premixes 
were provided with the same micronutrient premix. 

Results: Retention of iron, zinc, vitamin B12 and folic 
acid was between 80% and 120%, and unaffected by cooking 
method. The retention of vitamin A was significantly affected 
by cooking method (P<0.05), with retention ranging from 80% 
- 0%, depending on cooking method and producer of rice pre-
mix. No systematic differences between the different produc-
tion methods of making rice premix were observed

Conclusions: This study shows that preparation methods 
of rice used in different regions in the world do not lead to a 
loss of most micronutrients with the exception of vitamin A. 
Factors involved in protecting vitamin A against losses during 
cooking of the rice need to be identified 

Key words: Fortified rice, retention, vitamins, minerals, 
cooking method.
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PO1418
INFORMATION AND COMMUNICATION TECHNO-
LOGIES IN HEALTH PROMOTION EDUCATION FOR 
PRIMARY HEALTH CARE SALINAS J, MUÑOZ C, 
ALBAGLI A, VIO F. INSTITUTE OF NUTRITION AND 
FOOD TECHNOLOGY INTA UNIVERSITY OF CHILE, 
SANTIAGO, CHILE
J. Salinas1, C. Muñoz1, A. Albagli1, F. Vio1

Institute of Nutrition and Food Technology INTA 
University of Chile, Santiago, Chile

Background and objectives: INTA has a long experience in 
Health Promotion and Nutrition training programs, and in on-
line education programs. The objective of this study is to eva-
luate an on-line Health Promotion training model for Primary 
Health Care professionals, based on a Diploma offering new 
teaching models utilizing Information and Communication 
Technologies for nutritionists, nurses, health education profes-
sionals, dentists, social workers and other health professionals. 

Methods: A mixed quality and quantitative assessment is 
presented about the 8 months (248 hours) Diploma including 
7 teachers, 12 monitors and 264 students from all the Regions 
of the country. The Diploma had 5 thematic terms, with indi-
vidual and group exercises, participation in interactive blogs, 
tests and a final integral work. 

Results: Evaluation showed that 90.15% of the students 
completed the Diploma successfully, which is a high rate of 
approval, with more than 90% satisfaction caused by the exce-
llent interaction with teachers and monitors, the possibility of 
participation in blogs and exercises, the quality of the teaching 
process and the possibility to continue working in networks. 
The main barriers were the lack of time, overwork, problems 
with the access to internet, and inequality in the participation 
in work groups. The final works were done according to the 
real local situation of the students, with an excellent evalua-
tion. After 8 months, a follow-up evaluation demonstrate very 
positive results: 48% of the students had implemented the final 
work as a project and 30% had applied part of the final work 
at the local level; Health Promotion interventions increased in 
92% and 22% improved local work conditions.

Conclusions:With these results, it is possible to formulate 
an on-line model to apply in Health Promotion for Primary 
Health Care, utilizing Information and Communication Tech-
nologies. 

Key words: Health Promotion, Primary Health Care, Com-
munication and education.

PO1419
A MALAYSIAN RURAL STORY OF WHOLE GRAIN 
CONSUMPTION AND ITS EFFECTS ON WEIGHT 
AND BLOOD PRESSURE
N. Karim1, TY. Pang1

1Nutritional Sciences Programme, School of Health-
care Sciences, Universiti Kebangsaan Malaysia, 
Jalan Raja Muda Abdul Aziz, 50300 Kuala Lumpur, 
Malaysia.

Background and objectives: The prevalence of obesity and 
hypertension have shown an increase in Malaysia, even in the 
rural community. However data on whole grain consumption 
of Malaysians are still scarce, even it is well recognized that 
whole grain intake can reduce risk of hypertension and obesi-
ty. This study was carried out to evaluate the whole grain con-
sumption and determine its association with body weight and 
blood pressure. 

Methods:117 subjects of Malay and Chinese ethnicity, con-
sisting of equal number of men and women between 20 to 59 
years old participated in this study. Anthropometric measu-
rements such as body mass index, body fat percent and waist 
circumference were evaluated. Blood pressure was also mea-
sured. Whole grain consumption was determined using food 
frequency questionnaire and 2-days 24 hour recall. 

Results: Mean whole grain intake of the subjects was 12.3g 
per day, and only 5% of the subjects achieved the Malaysian 
Dietary Recommendation for whole grain intake. Whole gra-
ins consumed by this community included wholegrain bread 
(27%), brown rice (23%) and oats (18%). Whole grain intake 
was significantly higher among women and the high income 
subjects. Majority of the subjects irrespective of sex and eth-
nicity were overweight or obese, had central obesity and high 
percent body fat as well as high blood pressure. 

Conclusions: Although no significant correlation was 
found between whole grain consumption and body weight and 
blood pressure in this rural community, the intake of whole 
grains should be encouraged and promoted. A variety of in-
terventions and efforts are necessary to educate Malaysians on 
whole grains and its benefits to health. 

Key words: whole grain consumption, rural community, 
obesity, blood pressure, Malaysia.



947Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

PO1420
NUTRITION EDUCATION IN GERMAN AND AUS-
TRIAN KINDERGARTENS – QUALITATIVE SURVEY 
OF KINDERGARTEN TEACHERS
P. Rust1, E. Höld1, B. Freytag-Leyer2, V. Bauer2

1Department of Nutritional Sciences, Universtiy of 
Vienna, Vienna, Austria 
2Department of Nutritional, Food and Consumer 
Sciences, University of Applied Sciences Fulda, 
Fulda, Germany

Background and objectives: Early childhood nutrition is 
a major determinant of later health, especially for non-com-
municable diseases. Additionally, it influences nutrition habits 
and nutrition competences in adulthood. This underlines the 
importance of early childhood nutrition education in the kin-
dergarten as the first institutional education place. To ensure 
good nutrition education skills kindergarten teachers must be 
trained appropriately or nutrition professionals assume res-
ponsible for nutrition education in kindergarten. 

Methods: Within the framework of the Lifelong-Learning-
project NUTGECS (A Nutrition Guide for Early Childhood 
Active Stakeholders) 27 qualitative interviews with kindergar-
ten teachers concerning nutrition education were conducted in 
Vienna (Austria) and Fulda (Germany). These interviews were 
analysed by MAXQDA according to Mayring [2010]. 

Results: In both countries kindergarten teachers are aware 
about the importance of healthy nutrition as well as of early 
nutrition education and parents’ participation in this process. 
Nutrition education is part of daily routine e.g. teachers com-
municate children nutrition information during consuming 
their meals. All participating kindergartens are lacking of 
money and time as well as scientific support and trained staff 
for good and sustainable nutrition education. Even though, in 
both countries a variety of good materials exists, these mate-
rials are mostly unknown to the pedagogues. These results are 
reflected in the kindergarten teachers’ wishes concerning nu-
trition education: they want more nutrition training and infor-
mation for themselves as well as they wish more expert-guests 
in kindergarten. 

Conclusions: Austria and Germany faces similar challenges 
according to nutrition education in kindergarten. Especially 
limited resources seem to be a problem. Therefore, interested 
kindergarten teachers should be encouraged and supported in 
nutrition education through experts and scientific developed 
materials like the Nutrition Guide for Early Childhood Active 
Stakeholders (free download www.nutgecs.eu) in practical and 
theoretical aspects. 

Key words: kindergarten teachers, nutrition education, 
qualitative interviews.

PO1421
COMMUNITY SOCIO-ECONOMIC STATUS IN-
FLUENCES ON DIETARY INTAKE IN SOUTH AFRI-
CAN ADOLESCENTS LIVING IN AN URBAN AREA
R. Pradeilles1, P. Griffiths1, 2, E. Rousham1, S. Norris2, A. 
Feeley2

1Centre for Global Health and Human Develop-
ment, SSEHS, Loughborough University, Loughbo-
rough, United Kingdom 
2MRC/Wits Developmental Pathways for Health 
Research Unit, Department of Paediatrics, School of 
Clinical Medicine, The University of the Witwaters-
rand, Johannesburg, South Africa

Background and objectives: The influence of the commu-
nity environment on adolescent dietary energy intakes has not 
yet been investigated in low- and middle-income countries 
(LMICs). This work investigates associations between commu-
nity socio economic status (SES), gender, ethnicity and diet. 

Methods: Analysis of data at 17-19 years from the 1990 
born Johannesburg-Soweto Birth to Twenty (Bt20) cohort 
(n=489) were conducted. Descriptive statistics were performed 
on community indicators and dietary data (assessed using a lo-
cally developed Food Frequency Questionnaire). Associations 
between gender, ethnicity, community SES indices and dietary 
intake/food environment were examined using linear regres-
sion (diet) and logistic regression (food environment) whilst 
controlling for age, gender, ethnicity, and economic status. 
Ethnicity was self-identified as white, black, coloured, or South 
Asian. Community SES indices were created using principal 
components analysis applied to proxy indicators of the com-
munity environment. 

Results: The mean energy intake was 4894 kcal/day for 
boys and 4212 kcal/day for girls (p=0.002). There was a signi-
ficant relationship between gender and protein intake (142.4 
g for boys vs. 122.5 g for girls, p=0.015), carbohydrates intake 
(611.9 g vs. 509.4g, p=0.004) and sugar intake (125.9g vs 103g, 
p=0.041). The association between ethnicity and protein intake 
was also significant (+57.2g/day for blacks vs. South Asians; 
p=0.048). Significant associations were shown between ethnici-
ty and distance to fast food (p<0.01) and distance to restaurants 
(p<0.01). Black and coloured adolescents were less likely to be 
in proximity to fast food outlets compared to whites (OR=0.3 
[0.1-0.5] and OR=0.4 [0.2-0.7] respectively). The same tenden-
cy was found for the distance to restaurants. 

Conclusions: Factors such as gender and ethnicity seem to 
have a greater influence on dietary intake than environmental 
and SES factors at the community level. The conference pre-
sentation will also link these associations with risk for obesity. 

Key words: Diet, economic status, neighbourhood, adoles-
cents, obesity.
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PO1422
THE GEOGRAPHIC CLUSTERING OF DISTRICTS 
ACCORDING TO PREVALENCE OF UNDERWEIGHT 
AMONG UNDER FIVE YEAR CHILDREN IN MADH-
YA PRADESH, INDIA
K. Venkaiah1, G. Manohar Reddy1, II. Meshram2, K. Ma-
llikharjuna Rao2, C. Galreddy2, S. Kumar2, M. Ravindra-
nath2, A. Axmaiah2

1Division of Biostatistics, National Institute of Nutri-
tion, ICMR, India 
2Division of Community Studies, National Institute 
of Nutrition, ICMR, Hyderabad, India

Background and objectives: The type and magnitude of 
undernutrition may vary from district to district depending on 
the geographical and agro-climatic conditions and therefore, 
warrant region specific interventions. The objective of the pre-
sent communication is to identify the geographical areas with a 
special reference to level of underweight and factors contribu-
ting to the same. For the purpose, cluster analysis was carried 
out to identify the clustering of districts with varying degree of 
underweight. 

Methods: Information collected on children regarding age, 
gender, weight and corresponding WHO reference weights 
were utilized. Exploratory cluster analysis was carried out to 
identify cluster of districts with the same extent of underweight. 
Background characteristics of the households and the preva-
lence of underweight were compared between the clusters. 

Results: A total of 22, 907 under 5year children (Boys: 12, 
387) covered from 1000 villages in 50 districts of Madhya Pra-
desh. The prevalence of underweight was 52% (35%-67%). The 
prevalence of stunting was 49% (15.2%-66.7%), while wasting 
was 26% (15%-40.2%). The prevalence of underweight, stun-
ting and wasting was significantly (p<0.01) higher among 
districts of Cluster 1 (60.8%, 57.5% and 29.9% respectively) 
as compared to the districts belong to cluster 3 (40.9%, 40.6% 
and 22%). Where the group of districts categorized as low pre-
valent, the mother and child care and infant and young child 
feeding practices were also low. 

Conclusions: The cluster analysis identified the districts 
into 3 groups based on the extent of prevalence of underweight, 
which were, low, medium and high prevalent. This analysis 
would be useful for the administrators to utilize their limited 
resources in the priority cluster districts. 

Key words: underweight, stunting, districts, Madhya Pra-
desh, Geographic-clustering.

PO1423
THE NUTRITION TRANSITION IN NEW GUNIEA 
HIGHLANDERS
K. Matsumoto1, P. Watofa2, G. Daimboa2, K. Suastika3, 
E. Garcia del Saz4, A. Yoneda1, H. Seguchi1, H. Tanigu-
chi1, N. Kajiwara1. 
1Department of Health, Sports and Nutrition, Kobe 
Women’s University,  
2School of Medicine, Cenderawasih University, 
Papua, Indonesia 
3School of Medicine, Udayana University, Bali, Indo-
nesia 
4International and Inter-regional Association Cen-
ter, Kochi University

Background and objectives: The highland inhabitants 
of New Guinea island are known to be healthy and active, 
although they have traditionally subsisted mainly on potatoes. 
In a previous nutritional survey conducted during 1978—1980 
in the Eastern Highlands of Papua New Guinea, the dietary 
proportions of protein (P), fat (F) and carbohydrate (C) were 
4.0%, 4.0% and 92.0% respectively (Kajiwara et al, 1982). A 
cross-sectional survey of the nutritional and health status of 
the highland population in Papua, Indonesia was conducted 
among villagers who migrated from rural to urban areas (ru-
ral—urban migrants). 

Methods: Studies were conducted in rural and urban villa-
ges in Papua province, Indonesia, during 2007-2010. The study 
comprised 454 males and 382 females who were aged 18—60 
years. The anthropometric measurements, including weight, 
height, and waist circumference, were collected according to a 
standard protocol. A 24-h recall test was performed to estimate 
the total energy intake and the energy ratio of nutrients. 

Results: The estimated nutrient intake determined by the 
24-h recall test showed that the non-migrant (rural) group 
showed similar tendency to a previous study in 1981, i.e., P 
= 5%, F = 6% and C = 89%. The rural—urban migrant group 
had a better dietary composition than the rural group, i.e., P 
= 12%, F = 11% and C = 77%. However, the anthropometry 
measurement results showed that 34.7% of males and 50.0% of 
females in the rural—urban migrant group were categorized 
as ‘overweight’ based on WHO criteria, whereas among their 
rural counterparts only 3.1% of males and 11.0% of females 
were overweight.

 Conclusions: The results showed that a drastic change in 
diet affected their obesity rate among rural—urban migrants. A 
detailed analysis may be required to prevent future health risks 
among the highlanders. 

Key words: New Guinea highlanders, nutrition survey, ru-
ral urban migrant
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PO1424
UNDERSTANDING AND USE OF THE GUIDELINE 
DAILY AMOUNTS (GDA) LABEL AMONG ETHNIC 
GERMAN RESETTLERS
N. Betke1

1Department of Food Economics and Consumption 
Studies, University of Kiel, Germany	

Background and objectives: The GDA label is a voluntarily 
nutritional labelling with the aim of empowering consumer to 
compose a balanced diet. Ethnic German resettlers, one of the 
largest migration groups in Germany with some nutritional 
problems, were so far neglected in research concerning GDA 
label. Consequently this study examines whether ethnic Ger-
man resettlers understand and use the GDA label. The aim is 
to show which circumstances have influence on understanding 
and use and how they are linked. 

Methods: Case studies with 10 ethnic German resettlers 
(age: 30-44 years; duration of stay in Germany: 8-17 years) 
were carried out by problem centered interviews according to 
Witzel. Understanding and use were tested in an experiment. 
Evaluation was carried out by using the qualitative summari-
zing content analysis according to Mayring and the software 
MAXQDA. 

Results: Incomplete understanding and inadequate use of 
the GDA label is observed due to different reasons: On the one 
hand, it is the excessive demand with the sudden multifaceted 
range of food products in Germany and the complicated design 
of the GDA label and otherwise the resettlers´ attitude which 
prevent them from understanding and use. The issue nutrition 
and health do not rate high in their life and lack of knowledge 
about nutrition and prevention because of little motivation and 
interest to acquire the knowledge about the inter-relationships 
between nutrition and health is observed. Limited need to 
change one’s own behaviour is a result of allowing them to keep 
their habits. 

Conclusions: nder consideration of the ethnic German re-
settlers´ migration background, target group specific strategies 
have to be developed to enhance understanding and use. This 
involves both a substantial revision of the GDA label and a tar-
geted nutrition communication where decision-making skills 
can be conveyed for understanding and use. 

Key words: Ethnic German resettlers, GDA, case studies.

PO1426
ADDRESSING ACUTE AND CHRONIC MALNUTRI-
TION IN ETHIOPIA: CHALLENGES TO FINDING 
THE POLICY BALANCE
D. Ali1, Y. Amare2, P. Menon1

1International Food Policy Research Institute, Wash-
ington DC, USA 
2Consultancy for Social Development, Addis Ababa, 
Ethiopia

Background and objectives: The persistently high pre-
valence of wasting and stunting in Ethiopia is a major public 
health concern. Baseline interviews with stakeholders in 2010 
showed that, donors, policy makers and implementers have 
been inclined to address wasting through recuperative ap-
proaches often ignoring stunting. Alive & Thrive focuses on 
infant and young child feeding (IYCF) to reduce stunting and 
engages in advocacy with various stakeholders. This study aims 
to understand whether the advocacy activities had led to any 
shifts in perceptions of stakeholders about wasting and stun-
ting and the actions that were being taken to address these pro-
blems. 

Methods: In-depth interviews using semi-structured gui-
des were conducted with key policy stakeholders, including 
donors, implementing agencies, and the government. Transcri-
bed interviews were analyzed using NVivo software. 

Results: In 2012, interviewees emphasized on tackling both 
wasting and stunting and reported a shift in current strategy 
with an increased focus on stunting in recent years. However, 
greater resources for fighting wasting led to more programs 
focused on wasting. Implementers noted that treating wasting 
has an immediate visible effect, yet were frustrated by high ra-
tes of relapse. Majority stakeholders had a broad understanding 
about the need to reduce stunting given its long term implica-
tions. Food insecurity, lack of food-based interventions, poor 
promotion of complementary feeding, and lack of women’s ac-
cess to cash remained as challenges. Concerned sectors such as 
agricultural, women’s affairs, and education were not involved 
in addressing nutrition. 

Conclusions: Interviewees perceived a shift in policy to 
include both stunting and wasting. The relative simplicity of 
addressing wasting tilts the program activities towards was-
ting. Continued advocacy needed to ensure that stunting is 
kept high on agenda in a food insecure context like Ethiopia. 
Funded by the Bill & Melinda Gates Foundation, through Alive 
& Thrive, managed by FHI 360. 

Key words: Ethiopia, stunting, policy.
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PO1427
HOUSEHOLD FOOD INSECURITY IS ASSOCIATED 
WITH CHILD UNDERNUTRITION IN BANGLA-
DESH, ETHIOPIA AND VIETNAM
D. Ali1, K. Saha1, P. Nguyen1, M. Diressie1, M. Ruel1, P. Me-
non1, R. Rawat1

1International Food Policy Research Institute, Wash-
ington DC, USA

Background and objectives: Household food insecurity 
(HFI) is a potential determinant of child undernutrition in de-
veloping countries, but findings to date have been inconsistent. 
The association between HFI and child undernutrition was in-
vestigated in children 6-59 months of age in Bangladesh (BD), 
Ethiopia (ET) and Vietnam (VN) using baseline survey data 
collected as part of impact evaluation of the Alive & Thrive ini-
tiative (N= 2, 356, 3, 422, 3, 075 in BD, ET and VN, respecti-
vely).

Methods: Logistic regression models, adjusting for poten-
tial confounding factors, were used to determine the magnitu-
de and significance of the association between HFI and child 
stunting, underweight and wasting. 

Results: The prevalence of HFI was 66%, 40% and 32% in 
ET, VN and BD, respectively. The prevalence of stunting, un-
derweight and wasting was higher in BD (47.1%, 43.7% and 
19.1%, respectively) and ET (50.7%, 27.5% and 5.9 %, respec-
tively) than in VN (20.7%, 15.8% and 5%). The odds of being 
stunted or underweight were significantly higher for children 
in severely food-insecure households in BD (stunting OR=1.88, 
95% CI=1.47, 2.40; underweight OR=1.55, 95% CI=1.21, 1.97) 
and ET (stunting OR=1.39, 95% CI=1.01, 1.93; underweight 
OR=1.59, 95% CI=1.13, 2.24) and for children in moderately 
food-insecure households in VN (stunting OR=1.46, 95% 
CI=1.22, 1.75; underweight OR=1.66, 95% CI=1.22, 2.26) com-
pared to children in food secure households. HFI was signifi-
cantly associated with wasting only in BD where the prevalence 
was significantly higher than in ET and VN. 

Conclusions: These results show that HFI is strongly asso-
ciated with stunting and underweight in these geographically 
varied countries. Programs to improve HFI with other nutri-
tion interventions may enable greater synergy and sustainable 
impacts in addressing childhood undernutrition than just nu-
trition interventions. 

Key words: Food insecurity, undernutrition, Bangladesh, 
Ethiopia, Vietnam Funded by the Bill & Melinda Gates Foun-
dation, through Alive & Thrive, managed by FHI 360.

PO1428
IMPROVEMENT IN STUNTING IN A COHORT OF 
CHILDREN 2 YEARS OLD ENROLLED IN A HEALTH 
PROGRAM WITH LNS IN MALI
S. Shepherd1, M. Schaumfer2, M. Goyheneix2, Ch. Okon-
ta1, T. Roederer3

1Operations Department, Medecins Sans Frontieres, 
Paris, France 
2Medical Department, Medecins Sans Frontieres, 
Paris, France 
3Epicentre, Medecins Sans Frontieres, Paris, France

Background and objectives: Mali exhibits high rates of 
child mortality and malnutrition. In 2010 Médecins Sans Fron-
tières, with the local health authorities, started offering com-
prehensive care to all children under the age of 2 years living in 
the sub-district of Kons`gu`la (pop.33.000), Koutiala district in 
southern Mali. Stunting prevalence (height-for-age Z score <-2) 
in the district and sub-district were 55.8% and 54.1%, respec-
tively, among children 2 to 5 years of age in March 2010 when 
the project was initiated. The health package includes routine 
vaccination, distribution of mosquito nets, nutritional supple-
mentation (250 Kcal/day lipid-based nutrient supplement from 
6 to 24 months of age), early diagnosis and treatment of ma-
laria, basic medical care and nutritional rehabilitation when 
needed. We report on HAZ and vaccine coverage for a cohort 
of 2 year old children who were enrolled in the program for at 
least 18 months. 

Methods: Prospective descriptive cohort study 
Results: As of July 31 2012, 1060 children aged 20-24 m had 

completed the program. The prevalence of HAZ <-2 for this 
group was 33, 9 % (mean ¨C 1, 59 Z). Comparatively, pooled 
data from 3 transversal surveys done for the rest of the district 
from 2010 to 2012 for the same age category show a prevalence 
of 52, 2 % (mean ¨C 2, 09) (p <0.0001). Since 2010, vaccine 
coverage for Pentavalent 3 among children <2 y in Kons`gu`la 
has increased to 84.1% from 47.8% and has remained at 50% 
for the rest of the district (P <0.001). 

Conclusions: Provision of a comprehensive paediatric 
health services has resulted in an improvement of 0, 5 in HAZ 
and a 75 % increase in vaccine coverage over two years. Feasi-
bility of scaling up similar interventions needs to be pursued. 

Key words: stunting, chronic malnutrition, LNS.
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PO1429
INCREASED HEIGHT AND COGNITION AFTER 
CONSUMPTION OF FORTIFIED MILK
I. Angeles-Agdeppa1, C. Magsadia1

1Department of Science and Technology, Food and 
Nutrition Research Institute, Philippines

Background and objectives: The 2011 National Nutri-
tion Survey data revealed that the prevalence of underweight 
among school-aged children is 32 % while under-height is 33.6 
%. Supplementary feeding is a short-term intervention that in-
volves the provision of food to vulnerable and at-risk groups. 
Milk drinking is unpopular in the Philippines. Mean one-day 
milk consumption of 6-12 years old children consisted of 15 
grams of whole milk. Objective: This study determined the 
effects of consuming fortified milk on the nutritional status and 
cognition of schoolchildren. 

Methods: 141 anemic 6-year old were randomly allocated 
into: Group 1: one glass of milk; Group 2: two glasses of milk; 
Group 3; Water. The milk was fortified with iron, zinc, Vit. A & 
Vit. C. Feeding was for 120 days: Monday to Friday under su-
pervised regimen in the school and Saturday to Sunday as take 
home allocation. Anthropometric; food intake and cognitive 
measurements were collected at different time periods. 

Results: There was a significant increase (P<0.05) in height 
in all groups, with 2 Glasses milk group having the highest 
increment (3.3 cm). Food intake and father’s education were 
positively correlated to endline height and weight. The steady 
upward trends of slopes for all cognition domains (responsive-
ness, memory, comprehension, and tenacity) were associated 
with time with the milk groups consistent in having the hig-
her slopes than the Water group. Macronutrients and mother’s 
education were positively associated with responsiveness and 
focus. 

Conclusions: Drinking 2 glasses of fortified milk might 
have increased height of schoolchildren. Increments in all 
cognition domains were observed in all groups but the milk 
groups have consistently showed higher slopes. The increases 
in weight, height and cognition in the Water group could be 
attributed to positive deviance or the ability of certain indivi-
duals to improve even on worse conditions. 

Key words: height, cognition, fortified milk.

PO1430
CHRONOTYPE AND DIETARY HABITS IN JAPANE-
SE UNIVERSITY STUDENTS
N. Komenami1, E. Matsuoka1, S. Watanabe1, E. Masuta-
ni2, T. Wakamura3

1Department of Food and Nutrition, Kyoto Women’s 
University, Kyoto, Japan 
2Canser Education and Research Center, Graduate 
School of Medicine, Osaka University, Osaka, Japan 
3Human Health Sciences, Graduate School of medi-
cine, Kyoto University, Kyoto, Japan

Background and objectives: A disruption of circadian 
rhythm in nocturnal has been linked lifestyle-related diseases 
such as diabetes and obesity. However, few studies have repor-
ted the relationship between chronotype (Morningness-Eve-
ningness) and dietary habits. The purpose of this study was to 
investigate the relationship between Morningness-Eveningness 
and dietary habits in Japanese university students. 

Methods: This cross-sectional study evaluated 563 uni-
versity students (192 males, 371 females). Chronotype was 
evaluated using the Horne and Östberg Morningness-Eve-
ningness Questionnaire (MEQ) and categorized into three 
types: morning-types (M-types), neither-types (N-types), and 
evening-types (E-types). Dietary intake was assessed by a food 
frequency questionnaire. Health and lifestyle were similarly in-
vestigated by questionnaire. 

Results: Dietary habits, health, and lifestyle differed accor-
ding to sex. A significant association was noted between MEQ 
score and intake of certain nutrients. E-type males had a signi-
ficantly lower intake of protein, minerals (potassium, calcium, 
magnesium, iron, and zinc), vitamins (A, C, D, K, riboflavin, 
B6, B12, and folic acid), dietary fiber, cereals (rice and nood-
les), vegetables, seaweed, beans, fruit, and sugar than M-type 
males. E-type females had a significantly lower intake of vita-
mins (alpha-carotene, beta-carotene, K, and folic acid), vegeta-
bles, seaweed, beans, fruit, and sugar and with a high intake of 
sweet beverages and snacks than M-type females. E-type skip-
ped breakfast more frequently than other types. 

Conclusions: These results suggest that evening-type stu-
dents do not maintain a healthy lifestyle and have poor dietary 
habits such as low intake of protein, vitamins, and minerals. 
Taken together, it might be beneficial to assess and consider 
chronotype in educational settings to improve the unhealthy 
living attitudes and poor dietary habits of students. 

Key words: Morningness-Eveningness questionnaire, food 
frequency questionnaire, skipping breakfast, circadian rhythm, 
nutrient intake.
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PO1431
COMPARISON OF PREVALENCE OF OBESITY, DIA-
BETES AND SMOKING IN CHILEAN WOMEN OF 
CHILDBEARING AGE BETWEEN 2003 AND 2009
M. Araya Bannout1

1Instituto de Nutrición y Tecnología de los Alimen-
tos, Santiago de Chile, Chile

Background and objectives: health status of women of chil-
dbearing age (WCBA) before pregnancy is critical for newborn 
health in the long term. Objective: Analyzing whether there are 
changes in the prevalence of obesity, diabetes and smoking in 
WCBA in Chile during 2003 and 2009. 

Methods: Cross-sectional study using information sour-
ces national health surveys databases (ENS2003- ENS2009). 
The study population included WCBA -17 through 45- in the 
country during 2003 and 2009. Sample: The samples were 827 
in 2003 and 1507 in 2009. The following variables were com-
pared: obesity (BMI>30), excess weight (BMI>25) overweight 
(BMI 25-29, 9), abdominal obesity (waist>88), morbid obe-
sity (BMI>40), smoking (actual or occasional) and diabetes 
(glucose>126mg/dl or self-reported diagnosis). Statistics: 
Complex samples modul statistical programs SPSS were used. 
The prevalences of diseases were expressed as numbers of cases 
and percentage with confidence intervals (95%) and compared 
through OR; continuous variables (weight, BMI, blood gluco-
se, waist circumference) compared through Wald F and the re-
sult was expressed as mean and standard deviation. 

Results: Between 2003 and 2009 WCBA obesity increased 
from 21% in the year 2003 to 23, 6 % in the year 2009 (p>0, 05), 
excess weight raised from 51.3% to 55.6% (p>0, 05), overweight 
from 30, 8% to 32, 1% (p>0, 05), and abdominal obesity increa-
sed 33, 3 to 35, 7 (p>0, 05). Diabetes increased from 2, 2 to 3, 
6% (P>0, 05). Morbid obesity remained in 2% and tobacco in 
approximately 45%. Between 2003 and 2009 increased avera-
ges weight, waist circumference and BMI, but not significantly. 
Prevalences and means were adjusted for education and so-
cioeconomic status; only found a significant increase in waist 
circumference in 2009 compared to 2003.

Conclusions: The prevalence of obesity exceeds 20% and 
excess weight 50% in WCBA in both years. It´s important to 
invest in projects to reduce excess weight in WCBA. 

Key Words: obesity, diabetes, women, childbearing Ack-
nowledgements: Chilean health ministry by providing databa-
ses ENS2003-ENS2009

PO1432
PARASITE INFESTATION AND ANTHROPOMETRIC 
STATUS IN CAMBODIAN SCHOOL CHILDREN.
M. Fiorentino1, M. Perignon1, K. Kuong2, C. Chamnan2, 
M. Parker3, K. Burja4, J. Berger1, F T. Wieringa1

1Institut de Recherche pour le Developpement, 
Montpellier, France 
2Dept of Fisheries Post-harvest Technologies and 
Quality control (DFPTQ), Phnom Penh, Cambodia 
3Program for Appropriate Technology in Health, 
Seattle, United State 
4World Food Program, Phnom Penh, Cambodia

Background and objectives: Although nutritional status in 
South-East Asia has improved over the last decade, the situa-
tion in Cambodia is still worrisome with >50% of preschool 
children being anemic. National data reported a consistent 
40% of stunting among children <5yrs in 2005 and 2010. Data 
on nutritional status in schoolchildren in Cambodia is scarce. 
Through the Fortified Rice for Cambodian SchoolChildren 
(FORISCA) project, nutritional status and intestinal parasite 
infection in children attending primary schools was assessed. 

Methods: Data on school children, aged 5-15 yrs (n=2229), 
from 20 schools on anthropometric and micronutrient status 
were collected. Parasite eggs in feces were counted using Kato-
Katz method. 

Results: Overall prevalence of stunting and thinness was 
43% and 27% respectively. No overweight was found. Stunting 
prevalence in children >10 yrs was higher than in younger chil-
dren (57% and 43% respectively, p<0.001). Parasite infestation 
was found in 18% of the children (mainly hookworm infec-
tion of light intensity). Anemia prevalence was 15% with only 3 
children having severe anemia. Parasite infestation and anemia 
was significantly higher among children attending schools ta-
king part in the WFP SchoolMeal program (SMP) than among 
children from control schools (p<0.01 for both). Hemoglobin 
concentrations were significantly lower, and prevalence of ane-
mia was higher, in children with intestinal parasites (p<0.01 
and p=0.05 respectively). HAZ tended to be lower in anemic 
children (p<0.10), with stunted children being more at risk for 
anemia. 

Conclusions: Parasite infestation is an important risk factor 
for anemia in Cambodian schoolchildren. Persistent poor nu-
tritional status within schools selected for WFP SMP warrants 
improvement in the nutritional quality of school meals. Pro-
gressive higher prevalence of stunting with age without eviden-
ce from national data for improvements in anthropometric sta-
tus in children <5yrs suggests that growth faltering continues 
after 5 yrs of age in schoolchildren. 

Key words: children, anthropometry, parasite infection.
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MEDITERRANEAN ALCOHOL-DRINKING PATTERN 
AND THE RISK OF CARDIOVASCULAR MORTALI-
TY: THE SUN PROJECT
A. Gea1, 2, JJ. Beunza3, E. Toledo1, 2, M. Bes-Rastrollo1, 2, R. 
Estruch2, 4, M. García-López1, 5, MA. Martínez-González1, 

2

1Deparment of Preventive Medicine & Public 
Health, University of Navarra, Spain 
2CIBER Fisiopatología de la Obesidad y Nutrición 
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5Department of Cardiology, Clínica University of 
Navarra

Background and objectives: Moderate alcohol intake has 
been associated with lower rates of cardiovascular mortality. 
However, alcohol drinking involves more than only the quan-
tity consumed. A specific pattern of alcohol consumption is 
the pattern observed in Mediterranean countries. We aimed to 
develop a score to assess the adherence to this Mediterranean 
Alcohol-Drinking Pattern (MADP) and test its relationship 
with cardiovascular mortality. 

Methods: We included 18, 223 participants (mean age: 38 
years; 39.5% men) from the SUN cohort. A baseline 136-item 
validated food frequency questionnaire was used to assess al-
cohol intake. Other aspects about alcohol drinking habits were 
also inquired at baseline. We developed an 8-point score ac-
counting for moderate consumption (2-points), preference for 
wine (1-point), wine consumed with meals (1-point), avoidan-
ce of binge-drinking (1-point), non-concentrated consump-
tion (2-points), and low consumption of spirits (1-point). Cox 
regression models were performed over 136, 361 person-years 
to ascertain the risk of cardiovascular mortality among catego-
ries of adherence to the MADP, and for a 2-point increment in 
the MADP. Causes of death were adjudicated, blinded to other 
participant’s information, according to the International Clas-
sification of Diseases, 10th Revision. 

Results: Participants with low adherence to the MADP (0-4 
points) were at higher risk of cardiovascular mortality com-
pared with participants with high adherence (5-8 points) [HR 
(95% CI): 2.41 (1.08-5.37)]. Abstainers seemed to also be at 
higher risk, however the association was not statistically signi-
ficant [HR (95% CI): 2.39 (0.84-6.83)]. The 2-point increment 
in the MADP was associated with lower risk of cardiovascular 
mortality [HR (95% CI): 0.49 (0.31-0.79)]. 

Conclusions: Adherence to the Mediterranean Alcohol-
Drinking Pattern was associated with lower rates of cardiovas-
cular mortality compared with alcohol abstinence or departure 
from this drinking pattern. 

Key words: Alcohol; Cardiovascular mortality; Mediterra-
nean Alcohol Drinking Pattern. Funding sources: Spanish Go-
vernment (PI1002658, PI1002293, RD06/0045, G03/140 and 
87/2010), and the Navarra Regional Government (45/2011).
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VERNANCE FOR NUTRITION POLICY: COLLABO-
RATIVE CAPACITY DEVELOPMENT IN UGANDA, 
SOUTH AFRICA AND NORWAY
P M. Rukundo1, J. Kikafunda2, B. Rukooko3, A. Kaaya2, 
M. Marais4, R. Blaauw4, W B. Eide5, B A. Andreassen6, P 
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mics, Kyambogo University, Kampala, Uganda 
2School of Food Technology, Nutrition and Bio-En-
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3School of Liberal and Performing Arts, Makerere 
University, Kampala, Uganda 
4Division of Human Nutrition, Stellenbosch Univer-
sity, Cape Town, South Africa 
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Sciences, Faculty of Medicine, University of Oslo, 
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6Norwegian Centre for Human Rights, Faculty of 
Law, University of Oslo 
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Background and objectives: Lack of democratic governan-
ce and respect for human rights contributes to persistent food 
insecurity and malnutrition in Africa, with limited attention 
to such aspects in forming tomorrow’s leaders, educators and 
practitioners in food and nutrition policy. Capacity develop-
ment in nutrition and related fields should include learning 
about norms, principles and practice of international, regional 
and national human rights’ systems applied to programming 
towards freedom from hunger and enjoyment of the human 
right to adequate food for all. 

Methods: An innovative model combining nutrition, hu-
man rights and governance was developed by academic insti-
tutions in Uganda, South Africa and Norway for two cohorts 
of nutrition master students registered at the respective ins-
titutions in 2011 and 2012. Financed by the Norwegian Go-
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vernment, it included a four-month module shared between 
the three countries, on theory and practice linking nutrition 
to human rights and governance. Interactive learning involved 
human rights, nutrition policy and governance experts and 
actors, including civil society organizations, enabling students 
to explore the role of governance and human rights as both 
determinants and facilitators of food and nutrition security. 
Diversified field visits and study visits to relevant government 
institutions, national parliaments, human rights commissions 
and international agencies, offered rich opportunities to inte-
ract with policy actors and other stakeholders. 

Results: The module has given the students a unique basis 
for research for their nutrition master theses with an explicit 
human rights and governance orientation. The three-way lear-
ning platform has potential for further collaboration between 
government institutions, academic staff and practitioners. 

Conclusions: Experience from this model should stimulate 
other universities to form interdisciplinary partnerships and, 
where possible, similar international networks to strengthen 
capacity for dealing with food security and nutrition through 
a human rights-based approach to tertiary education in nutri-
tion and related subjects. 

Key words: Human rights, Governance, Nutrition Policy, 
Capacity Development.
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EFFECTIVENESS OF OFFERING KEYHOLE LABE-
LLED MEALS IN IMPROVING THE NUTRITIONAL 
QUALITY OF LUNCH MEALS EATEN IN WORKSITE 
CANTEENS
A D. Lassen1, A M. Beck2, E. Leedo2, E W. Andersen3, T. 
Christensen1, H. Mejborn1, AV. Thorsen1, I. Tetens1

1Division of Nutrition, National Food Institue, 
Technical University of Denmark, Copenhagen, 
Denmark 
2EFFECT, Main Kitchen, Herlev University Hospital, 
Herlev, Denmark 
3Department of Applied Mathematics and Com-
puter Science, Technical University of Denmark, 
Denmark

Background and objectives: In February 2012 the Danish 
Veterinary and Food Administration introduced the keyhole 
symbol to the restaurant and foodservice sector in Denmark. 
The keyhole labelling identifies the healthier options when ea-
ting out. The objective of this study was to evaluate the effecti-
veness of offering healthy keyhole labelled meals in improving 
the nutritional quality of lunch meals eaten in a Danish work-
site canteen. 

Methods: A pre-post quasi-experimental study design was 
used to evaluate the introduction of keyhole labelled meals in 
an intervention worksite canteen compared to a control work-
site canteen. At baseline and end-point (six weeks from baseli-
ne) employees from both canteens were randomly selected to 
participate in the study during three consecutive days (n=180). 
Furthermore, a follow-up measure was obtained six months af-
ter end-point (n=90). A validated digital photographic method 
was used to estimate total intake and nutrient composition of 
the consumed lunch meals. 

Results: Several significant positive nutritional effects were 
observed among the employees in the intervention canteen 
including a mean decrease in lunch intake of fat from 40 E% 
to 21 E% and an increase in mean fruit and vegetable content 
from 35 g/100 g to 45 g/100g. Also, mean energy intake decrea-
sed significantly from 2.5 MJ to 1.8 MJ per lunch meal eaten. 
Preliminary results of the follow-up measure suggest that the 
nutritional improvements of the lunch meals were sustained in 
the intervention worksite canteen a half year after end-point. 

Conclusions: The present study provided insight into the 
effectiveness of a keyhole labelling in canteens. The study de-
monstrated that positive changes were achieved in the dietary 
lunch intake among customers at a worksite canteen by increa-
sing the availability of healthy meals labelled with the keyhole 
symbol. 

Key words: Worksite intervention, nutrition labelling, 
health promotion, canteen, lunch.

PO1436
STUNTING AND ANEMIA ARE PREVALENT IN 
CAMBODIAN SCHOOL CHILDREN AND AFFECT 
COGNITIVE PERFORMANCE
M. Perignon1, M. Fiorentino1, K. Kuong2, K. Burja3, ME. 
Parker4, C. Chamnan2, J. Berger1, FT. Wieringa1

1UMR Nutripass, Institut de Recherche pour le Dé-
veloppement (IRD), Montpellier, France 
2Dept Fisheries Post-harvest Technologies and Qua-
lity Control, Fisheries Administration, Phnom Penh, 
Cambodia 
3World Food Programme, Phnom Penh, Cambodia 
4PATH, Seattle, United States

Background and objectives:Micronutrient deficiencies re-
main a critical public health problem among children in deve-
loping countries. In Cambodia, more than half of children 6-59 
months old were anemic and 40% were stunted in 2010. Many 
studies have assessed the prevalence or adverse outcomes of 
nutritional deficiencies among children <5yrs, but data on the 
impact of such deficiencies in school children on e.g. cogni-



955Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

tive development are scarce. The FORISCA project evaluates 
the effect of introducing fortified rice through the WFP school 
meal program on micronutrient status, health, and cognition 
among Cambodian school children. The present study investi-
gated childhood anemia and anthropometric status, and their 
relation to cognitive performance.

Methods: The study sample consisted school children aged 
5-15 yrs (N=2508) from 20 primary schools in Kampong Speu 
Province (KSP), Cambodia. Hemoglobin (Hb) concentrations 
were determined using HemoCue301+ system. Cognitive 
performance was assessed using Raven’s Colored Progressive 
Matrices and two standardized tests from the Wechsler Inte-
lligence Scale for Children (WISC): block design and picture 
completion. Anthropometric indices were calculated using the 
WHO 2006 standards. 

Results: Anemia prevalence was 15.1%, with no significant 
differences between boys and girls or age. Anemia prevalen-
ce varied between 5% and 30% across the schools. Children 
with a Hb<115 g/L had lower scores on the Raven Test and 
Block design test (P<0.05 for both). The prevalence of stun-
ting (HAZ<-2) was 42.5%, including 12.9% severe stunting 
(HAZ<-3).Stunting was a significant risk factor for lower cog-
nition performance in Raven test (p<0.01), picture completion 
(p<0.01) and block design up to 12yrs (p<0.05). 

Conclusions: Low hemoglobin concentration and stunting 
were significant risk factors for lower cognitive performance. 
Interventions to improve the nutritional status of Cambodian 
school children are urgently needed. 

Key words: Anemia, stunting, cognition, schoolchildren, 
Cambodia.

PO1437
HOW DOES A SHIFT TOWARDS A MORE SUSTAI-
NABLE FOOD CONSUMPTION PATTERN AFFECT 
NUTRIENT INTAKE OF DUTCH CHILDREN?
E H M. Temme1, E. Bakker1, M C C. Brosens1, J. Verkaik-
Kloosterman1, M C. Ocke1, J M A. van Raaij1

1National Institute for Public Health and the Envi-
ronment (RIVM), Bilthoven, The Netherlands

Background and objectives: Food has a considerable en-
vironmental impact. Diets with less meat and dairy reduce the 
environmental impact, but may give nutritional challenges, 
especially in children. This modelling study investigates the 
impact of sustainable diets with less or no meat and dairy pro-
ducts on nutrient intakes. 

Methods: Energy and nutrient intake, and environmental 
impact was assessed for observed consumption patterns (refe-
rence scenario) and two replacement scenarios. In the replace-
ment scenarios, 30% or 100% of the dairy and meat consump-

tions were randomly replaced by plant-derived foods with 
similar use. Data of the Dutch National Food Consumption 
Survey Young Children (2005-2006) were used for the referen-
ce scenario. Food composition data were taken from the Dutch 
Food Composition Table 2011. For the evaluation of environ-
mental impact, published data on global warming potential 
and land occupation were used. 

Results: Full replacement of meat and dairy foods by plant-
derived foods resulted in substantial lower environmental 
impact when compared to the reference. Saturated fatty acids 
intake was 26% lower and fiber intake 29% higher. After 100% 
meat and dairy replacement by plant foods, mean intakes of 
calcium, zinc and vitamin B1 decreased with 5-13%, and of 
vitamin B12 with 49%, while intake of iron was 10% higher. 
Calcium intake was below recommendations in all scenarios. 
In girls aged 4-6 y, 100% meat and dairy replacement resulted 
in 15 and 20% of children with inadequate intakes for zinc and 
vitamin B1. 

Conclusions: Replacement of meat and dairy by plant-de-
rived foods is beneficial for the environment and for children’s 
health by lowering saturated fatty acids intake and by increa-
sing the fibre contents of the child’s diet. Alertness is needed for 
adequacy of zinc and vitamin B1 intakes of young girls. 

Key words: consumption, children, sustainability, health, 
nutrient intake.
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PREVALENCE OF DISORDERED EATING AMONG 
MALAYSIAN ADOLESCENTS AGED 12 TO 19 
YEARS OLD
Y S. Chin1, S. Kaartina1, R. Fara Wahida1, F C. Woon1, 
A. Siti Nadiah1, MS. Zalilah1, MT. Mohd Nasir1

1Universiti Putra Malaysia

Background and objectives: Disordered eating is known to 
be a growing nutritional issue among adolescents, particularly 
girls. To date, there is no publicly available nationally repre-
sentative evidence on this issue among Malaysian adolescent 
population. This study aims to determine the prevalence of 
disordered eating among Malaysian adolescents aged 12 to 19 
years old.

Methods: Using the stratified multi-stage sampling, a total 
of 9748 adolescents (male: 43.2%; female: 56.8%) from 67 se-
lected secondary schools in all states of Malaysia participated 
in this study. Adolescents were required to fill in their socio-
demographic characteristics and the Eating Attitudes Test-26 
(EAT-26) that assessed disordered eating. 

Results: The overall prevalence of disordered eating of the 
Malaysian adolescents was 30.7%. The prevalence of disorde-
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red eating was higher among males (33.4%; 95% CI: 32.5, 34.3) 
than females (28.7%; 95% CI: 27.8, 29.6) at ÷2 = 25.033, p < 
0.001. About one-third of the adolescents aged 12 to 14 years 
old (34.9%; 95% CI: 34.0, 35.9) were having disordered eating, 
followed by 24.1% of adolescents aged 15 to 17 (95% CI: 23.3, 
25.0) and 19.5% of adolescents aged 18 to 19 years old (95% CI: 
18.7, 20.3; ÷2 = 130.289, p < 0.001). The prevalence of disor-
dered eating was higher among adolescents lived in rural area 
(32.7%; 95% CI: 31.8, 33.6) than adolescents who lived in ur-
ban area (29.2%; 95% CI: 28.3, 30.1) at ÷2 = 13.929, p < 0.001. 

Conclusions: The findings found that a high prevalence of 
disordered eating among Malaysian adolescents, particularly 
adolescents who were males, at younger age group and lived 
in rural area. Further studies are needed to determine factors 
associated with disordered eating in Malaysian adolescents. 

Key words: Disordered eating, adolescents, Malaysia, ea-
ting disorders, secondary schools.
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RELATIONSHIP BETWEEN HABITUAL GRAINS 
CONSUMPTION AND THE PRESENCE OF NON-AL-
COHOLIC FATTY LIVER DISEASE (NAFLD)
M. Kontogianni1, N. Tileli1, M. Georgoulis1, A. Margari-
ti2, E. Fragopoulou1, M. Deutsch2, D. Tiniakos3, R. Zafiro-
poulou2, Y. Manios1, G. Papatheodoridis2
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School, National Kapodistrian University of Athens, 
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Greece

Background and objectives: Long term dietary habits have 
been suggested to contribute to the development of NAFLD. 
The aim of this study was to investigate associations between 
habitual food groups’ consumption and the presence of NA-
FLD in a case-control study. 

Methods: Fifty-eight NAFLD patients (inclusion criteria: 
steatosis on liver ultrasound and/or biopsy, elevated ALT and/
or GGT, exclusion of other causes of liver injury) and 58 con-
trols, adjusted for age, sex and BMI participated in the study. 
Food groups’ consumption was estimated through a semi-
quantitative food frequency questionnaire, while daily energy 
intake was estimated through three non-consecutive 24hour 
dietary recalls. Medical history, anthropometric indices, body 
composition analysis, physical activity data, biochemical para-
meters and inflammatory markers were available for all parti-
cipants. 

Results: Among all the food groups only grains (62.2±31.9 
vs. 49.2±23.6 servings/ week, p=0.028) and refined grains 
(55.4±32.1 vs. 40.8±23.3 servings/ week, p=0.022) differed 
significantly between patients and controls. Consumption of 
grains was associated with higher likelihood of having NAFLD 
(OR=1.021, 95%CI=1.001-1.041, p=0.045), after adjusting for 
age, sex, daily energy intake, visceral fat, insulin resistance and 
LDL levels. A similar trend was also observed for refined gra-
ins’ intake (p=0.1). Those with weekly grains’ intake > 61 ser-
vings/ week had 4.2 higher odds of having NAFLD (p=0.034), 
compared to those with lower intakes. 

Conclusions: Among several food groups higher grains’ in-
take was associated with higher likelihood of having NAFLD, 
after controlling for several potential confounders. 

Key words: non-alcoholic fatty liver disease, dietary habits, 
grains, case-control
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CLASSROOM TRAINING OF SCHOOLCHILDREN IN 
OBESITY PREVENTION: IMPLEMENTATION AND 
MONITORING OF THE PESOEH PROJECT
M. Galván1, V. Granados2, R. Balderrama3, I. Gerardo1, 
A. Nájera1, G. López-Rodriguez1, T. Fernández-Cortés1, 
A. Atitlán1

1Institute of Health Sciences, Universidad Autóno-
ma del Estado de Hidalgo, Mexico 
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Background and objectives: It has been suggested that 
school-based interventions to prevent obesity may be more 
effective if introduced as part of the educational system. Our 
objective was to include in the 2011 curriculum of primary 
school children contents related to improvement of dietary and 
physical activity practices of school children from Hidalgo, 
Mexico (PESOEH project). 

Methods: Childhood obesity was included as crosscutting 
topics of social relevance in official 2011curriculum. Blocks 
and topics on healthy foods and physical activity were inclu-
ded in the curriculum. We applied methodology of training 
projects (TPs) based on the socio-educational model. The TPs 
were planned by a multidisciplinary group and learning acti-
vities by teachers (n = 33). The tracking of TPs was performed 
by observation in the classroom and interviewing teachers by 
trained professionals. 

Results: We performed 5 TPs of healthy food and physical 
activity. The TPs were implemented (2012-2013) in two public 
and one private schools (800 students). During the first visit 
(1st) we found that 60% of teachers implemented the TPs and 
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the second (2nd) 70%. In 87% (1st) and 95% (2nd) the teaching 
situations were addressed as programmed; 96% (1st) and 88% 
(2nd) of the teachers used suggested materials. In 88% (1st) 
and 91% (2nd) didactic materials were visible in the classroom 
(posters, collages, drawings, etc.). In general, students showed 
interest, involvement and concentration; 48% (1st) and 52% 
(2nd) of the teachers indicated that TPs are relevant to the cu-
rriculum, and 28% (1st) and 69% (2nd) that impact on adop-
tion of healthy lifestyle. 

Conclusions: Teachers and students have accepted the TPs 
gradually, perceiving that the TPs are processes of teaching and 
learning differently. For teachers it has been useful to complete 
the content of the curriculum and address the consequences of 
a poor diet in schoolchildren. 

Key words: childhood obesity, prevention, curriculum.
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R. Muhumuza1, A. kasujja2
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Background and objectives: The Government of the Re-
public of Uganda is in the process of implementing integrated 
management of malnutrition. However, poor knowledge about 
costs of nutrition care services is perceived as a one of major 
obstacle towards effective and efficient nutrition service. The 
objectives for the study were: To establish cost of managing 
malnutrition in the different service points; To compare the 
cost of malnutrition services in the different cost centers for 
2011 and To compare the cost of conventional approach to that 
of IMAM. 

Methods: The study was exploratory in nature and covered 
financial year 2010– 2011. Data was collected through review 
of hospital record review and interviews using Questioners and 
extraction forms. Cost centres were identified according to the 
functional structure of the Nutrition unit and availability of re-
liable data. 

Results: The study revealed that it costs $ 241 per child 
averagely, however it was much more costly to manage a child 
from Inpatient Therapeutic Care (ITC) compared to $ 78.8 of 
OTC for forty-eight days. The cost for managing a malnouris-
hed child with Vitamin A deficiency (VAD) was slightly hig-
her ($162.5) regardless of child’s age than when the child is not 
having VAD. Majority, 42.2% of the children had no VAD but 

had infections, and did not improve with in forty-eight hours. 
Averagely, the patients spent about half of the required ninety 
days on the program. 

Conclusions: Feeds constitute the largest cost proportion, 
followed by personnel, laboratory, sundries, drugs and anthro-
pometric equipment. The cost of management also varies wi-
dely from ITC to OTC but is generally highest in ITC regard-
less of the shorter length of stay compared to OTC. In addition, 
the cost in ITC could even be much higher depending on the 
presentation of the child’s disease severity. 

Key words: Average length of stay, Utilization.
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ALCOHOLIC BEVERAGE PREFERENCE AND DIET 
IN THE NETHERLANDS
D. Sluik1, L. van Lee1, A. Geelen1, E. Feskens1

1Section Epidemiology & Public Health, Division 
of Human Nutrition, Wageningen University, the 
Netherlands

Background and objectives: The habitual consumption 
of a specific type of alcoholic beverage may be related to the 
overall dietary pattern. This cross-sectional study investigated 
associations between alcoholic beverage preference and diet in 
the Netherlands. 

Methods: 2, 100 men and women from the Dutch National 
Food Consumption Survey 2007 – 2010 were studied. A ge-
neral questionnaire assessed alcoholic beverage preference and 
two non-consecutive 24-hour dietary recalls assessed overall 
diet. Across categories of alcoholic beverage preference, mean 
nutrient and food group intakes, adherence to meal patterns 
and the Dutch Healthy Diet-Index, a measure of adherence to 
the 2006 Dutch Guidelines for a Healthy Diet, were calculated 
using generalized linear models. Adjustments were made for 
age, sex, education, smoking status, physical activity, energy in-
take, absolute alcohol consumption, and frequency of alcohol 
consumption. 

Results: Although the majority of the population had no 
specific beverage preference (28%) or were non-consumers 
(30%), most contrasts were detected between persons who 
preferred wine (20%) and those who preferred beer (18%). 
Persons who preferred beer had higher absolute intakes of 
macro- and micronutrients, but also higher intakes of meat, 
margarine, deep frying fats, and snacks. Moreover, they displa-
yed unhealthier meal patterns. Those who preferred wine had 
higher absolute intakes of vegetables, fruit, yogurt, and tea and 
adhered most to the Dutch Guidelines for a Healthy Diet.

 Conclusions: Alcoholic beverage preference was associa-
ted with specific dietary habits in the Netherlands. As in other 
Northern-European countries, it was seen that persons with a 



958 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

beer preference displayed less healthy dietary behaviour, espe-
cially compared to those who preferred wine. 

Key words: Alcohol consumption, alcoholic beverage pre-
ference, dietary patterns, diet quality, Netherlands.
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WHAT AILS MICRONUTRIENT INTERVENTION 
PROGRAMMES IN KENYA?
A. Makokha1

1Jomo Kenyatta University of Agriculture and Tech-
nology, Kenya

Background and objectives: Recent national nutrition 
surveys in Kenya indicate a worrying trend of stagnation or 
even deterioration in some of the key malnutrition indicators, 
particularly for micronutrients. This situation prevails despite 
the existence of nutrition intervention programmes to alleviate 
these conditions. The objective of this paper is to discuss some 
of the factors that contribute to this situation. 

Methods: Secondary data was obtained from the recent 
Kenya Demographic and Health Surveys, and a survey of 
health facilities in Nairobi, the Kenyan capital in a cross sectio-
nal descriptive study. 

Results: The aspect of effective monitoring and evaluation 
stands out as particularly weak in many of the national micro-
nutrient intervention programmes. Routine record keeping of 
the activities in some of the programmes appears to be a pro-
blem. In the integrated programmes the staff involved in the 
implementation of most of the programmes are often not nutri-
tionists, and are thus unable to offer the services appropriately. 
There also appears to be very limited adequate involvement of 
the recipients of the services in planning and implementation 
of the programmes. 

Conclusions: Among the key factors adversely affecting 
the micronutrient intervention programmes in Kenya inclu-
de limited monitoring and evaluation, lack of staff, and lack 
of involvement of the recipients of the services. There is need 
to strengthen effective monitoring and evaluation of such pro-
grammes with a view to enhancing the delivery of the desired 
services and improving nutrition and health outcomes of the 
target populations. 

Key words: Micronutrients, Monitoring, Evaluation, Inter-
ventions.

PO1445
FOOD ENVIRONMENT CHARACTERISTICS AND 
HEALTH IMPLICATION AMONG CHINESE ADULTS
W W. Du1, C. Su1, H J. Wang1, Z H. Wang1, J G. Zhang1, J. 
Zhang1, B. Zhang1
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Background and objectives: Obesity has been considered 
as a socioeconomic problem in worldwide. This study used 
data from wave2011 of a cohort study (China Health and Nu-
trition Study) to examine the possible risk factors of food envi-
ronment characteristics to obesity among Chinese adults aged 
18 to 65 years old at community level. 

Methods: Local retail prices of 42 foods and beverages were 
obtained from supermarket and free market in 2011. Energy 
density of 16 food categories was calculated and energy cost 
was expressed as kcal/100g and £€/1, 000kcal. Communities 
were stratified by tertiles of BMI and differences in local food 
prices were analyzed using Kruskal-Wallis test. Disparities in 
average numbers of food businesses operated in communities 
(per 10, 000 persons) were examined between rural and urban 
area. 

Results: Energy-dense foods, such as vegetable oil, rice, 
wheat, sugar, pork and wine, provided more energy at lower 
cost than those with low-energy-density, such as fruit, vegeta-
ble and milk. High BMI communities represented lowest prices 
in wheat, egg, oil, fruit, chicken, soybean curd, beer and cola, 
while highest price in mutton (P<0.05). Urban communities 
had more food businesses per 10, 000 persons in fast food res-
taurants, indoor restaurants, outdoor fixed food stalls, mobile 
food carts that sell cooked food, bakeries and vendors that sell 
fried, twisted bread or other breakfast foods and cafes (P<0.05). 

Conclusions: Disparities in access to food businesses and 
differences in energy costs may help explain obesity related 
dietary behaviors and food choices among Chinese adults, and 
indicated that food environment characteristics should been 
taken into account when designing polices for tackling obesity 
in China. 

Key words: food price; energy cost; food environment; Chi-
nese; adults.
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Background and objectives: Lower energy density diets 
are associated with higher diet quality, lower body weight and 
better health outcomes. However these type of diets are likely 
to cost more, which can be an obstacle to its consumption. To 
estimate the dietary energy density (DED) and to assess how 
the daily cost of diet is associated with DED in school children. 

Methods: Children’s data were obtained from a commu-
nity-based survey selected from public elementary schools in 
Guimarães, Portugal. Of a total of 586 children attending these 
schools, 464 (51.5% girls), 6 to 12 years old, were studied. Die-
tary intake was assessed by a 24 hour recall between October 
2007 and March 2008. DED (kcal/g) was calculated by three 
different ways: (1) with food and caloric/non-caloric bevera-
ges (DED1); (2) with food and caloric beverages (DED2); and 
(3) with food and no beverages (DED3). Energy adjusted diet 
cost (€/1000kcal) was calculated based on the collection of 
food prices available on a national leader supermarket website, 
and subjects were divided into tertiles according this variable. 
Anthropometric measures were taken and socio-demographic 
data was gathered from a questionnaire filled by parents. Logis-
tic regression was used to estimate the association between diet 
cost and DED by sex, adjusting for age. 

Results: Energy-adjusted diet cost was higher for children 
with the lowest DED. For boys, the energy-adjusted diet cost of 
the highest third of DED was lower, between 81% in the DED3 
(p for trend <0.001) and 87% in the DED1 (p for trend <0.001), 
compared to the lowest third. Girls showed similar, but weaker 
associations between DED and diet cost. 

Conclusions: Higher DED was associated with lower diet 
cost in children. 

Key words: Energy-adjusted diet cost, dietary energy den-
sity and children.

PO1448
MICRONUTRIENT ADDED FOODS ANALYSIS IN 
COLOMBIA: VOLUNTARY FORTIFICATION CON-
TEXT
E. Carvajal1, I. Sotelo1, M. Obregon1

1Universidad de la Sabana, Chía, Colombia

Background and objectives: The aim of this research was 
to analyze, for the retail distribution channel in Colombia, the 
trend of the voluntarily micronutrient fortified foods, from the 
Euromonitor International database. 

Methods: The data were gathered in three large stores di-
rectly from the nutritional, ingredients, and claims labels from 
34 packaged food categories, all from the International Euro-
monitor database. The information was statistically processed 
and analyzed according to Resolution 333 and ENSIN 2010. 

Results: There were found 314 micronutrients added foods, 
which were organized in 24 fortified foods categories, it was es-
tablished that the percentage share of the most commonly used 
vitamins in voluntary fortification in Colombia are: vitamin A 
14%, vitamin C 13%, 11% vitamin B9, and the percentage share 
of the minerals used are: Iron 41%, Zinc 29% and 24% Calcium. 
The categories with the highest percentage of participation of 
fortified foods were: for foods, breakfast cereals 30%, pasta 13% 
and others 19%, and for drinks: soy beverages 20%, juices (up 
to 24% of fruit) 16%, and fruit flavored beverages 13%. It was 
found that only the pasta from one company has voluntary for-
tification with micronutrients: vitamin A, C, E, Selenium and 
Zinc, and that, apart from the mandatory fortification of flour, 
there is an additional voluntary fortification for micronutrients 
folate and Iron. It was found that the categories of breakfast 
cereal and flavored milks have some micronutrients added, 
which supply 100% of the recommended daily value. 

Conclusions: there are many products with voluntary for-
tification in the Colombian market that may help to decrease 
Iron, Vitamin A and Zinc deficiencies, wich is considering as 
a public health issue in the country. These products provide 
between 10 to 50% DV for Iron, 10 to 90% DV for Vitamin A 
and 10 to 96% DV for Zinc. 

Key words: micronutrient, voluntary fortification, Euromo-
nitor International.
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PO1449
DOUBLE BURDEN OF MALNUTRITION AND DIE-
TARY DIVERSITY IN SAME DISTRICT, TANZANIA
Y. Kolodziej1, S. Msollo2, J. Kinabo2, M. Krawinkel1

1Institute of International Nutrition, Justus Liebig-
University Giessen, Germany 
2Department of Food Science and Technology, 
Sokoine University of Agriculture, Morogoro, Tan-
zania

Background and objectives: The double burden of mal-
nutrition is documented in the Tanzania Demographic Health 
Survey 2010. Changes in diets and activity patterns play major 
roles in the increase of overweight and obesity, which already 
exceed rates of underweight in urban and rural settings. Die-
tary diversity increases, however, not among the healthy food 
choices. The current study assessed the prevalence of malnutri-
tion and dietary diversity in an urban and rural setting in Same 
District, Tanzania in 2011. 

Methods: This cross-sectional study included men and wo-
men, aged 25 to 55 years, without diagnosed nutrition-related 
disease. Demographic information was collected via standar-
dized questionnaires. Malnutrition prevalence was calculated 
based on the following parameters: BMI, random blood glu-
cose, blood pressure and clinical signs for vitamin A and iron 
deficiency. Dietary diversity was assessed with a dietary diver-
sity score (DDS) based on data from a food frequency ques-
tionnaire. 

Results: Of the 362 participants, 23% were overweight, 17% 
obese and 8% underweight. Significant differences for BMI 
were found between females and males (median 25vs. 21 kg/
m2) and urban and rural participants (median 25vs. 22 kg/
m2). Increased random blood glucose levels were found in 18% 
and frank diabetes mellitus in 6%. Around 37% had arterial 
hypertension. Clinical signs of micronutrient deficiency were 
apparent in up to 7%. Almost 70% of all participants had a high 
dietary diversity (DDS >6) and 6% a low dietary diversity (DDS 
<3). Fairly 100% of the participants consumed fats, 92% cereal 
products, and 37% sweets daily. 

Conclusions: The double burden of malnutrition is present 
and already accompanied with secondary outcomes. Diets are 
dominated by fat and sugar but lack healthy diversity. Different 
prevalence rates among areas and sexes call for specific inter-
ventions to improve overall public health. 

Key words: double burden, malnutrition, dietary diversity.

PO1450
THE EFFECTS OF PHYSICAL ACTIVITY AND DIE-
TARY MANAGEMENT IN ADULTS WITH METABO-
LIC SYNDROME IN A RURAL DISTRICT IN MALAY-
SIA: AN INTERVENTION STUDY
WM. Wan Abdul Manan1, WY. Wan Suria1, WN. Wan Su-
riati1, YY. Lee1

1Program in Nutrition, School of Health Sciences, 
Universiti Sains Malaysia, Kelantan, Malaysia

Background and objectives: The prevalence of obesity 
among adults in Malaysia is on the rise, while physical activity 
is on the decline, and at the same time there are increase ca-
ses of metabolic syndrome. Metabolic syndrome is associated 
with non-communicable disease such as diabetes mellitus, car-
diovascular diseases and hyperlipidemia. The objective of this 
intervention study is to evaluate the effects of dietary manage-
ment and physical activity on adults with metabolic syndrome 
after 6 months of intervention. 

Methods: This is an intervention study which consisted 
of on 50 respondents each for both intervention and control 
groups in two health clinics in the rural district of Raub in 
Pahang, Malaysia. Assessment of nutritional status which in-
clude anthropometry measurements, biochemical and dietary 
assessment were measured during pre and post intervention. 

Results: showed that there were significant difference in 
fat intake, body weight, waist circumference, fasting blood 
glucose, systolic blood pressure and diastolic blood pressure 
(p<0.05) among subjects from the intervention group. Mean-
while, among respondents from the control group, no signifi-
cant decrease was detected for all variables measured. 

Conclusions: The reduction in measurements of metabolic 
syndrome such as waist circumference, fasting blood glucose, 
systolic and diastolic blood pressure among respondents from 
the intervention group was more pronounced as compared to 
respondents from the control group. 

Key words: Metabolic syndrome, dietary management, 
physical activity, intervention study.
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PO1451
CONTRIBUTION OF BEVERAGES TO ENERGY IN-
TAKE AND BALANCE IN A SAMPLE OF GENERAL 
POPULATION IN GREECE
M. Kapsokefalou1, O. Malisova1, V. Bountziouka1, A. 
Zampelas1

1Agricultural University of Athens

Background and objectives: All beverages hydrate and 
most provide also nutrients and energy. Our objective was to 
evaluate the contribution of beverages to energy intake in sum-
mer and winter in a sample of the general population in Greece. 

Methods: The Water Balance Questionnaire (WBQ), va-
lidated in the past to reflect water balance in the general po-
pulation, was validated for recording energy intake with the 
method of three day diaries in 78 participants. Data from a 
stratified sample of the general population in Athens, Greece 
(n=984) collected using the WBQ were analysed for the contri-
bution of beverages to energy intake. 

Results: In winter, mean energy balance was 346±897 kcal/
day, energy intake was 2082±892 kcal/day, energy intake from 
beverages was 479±286 kcal/day and energy loss 1860±390 
kcal/day. In summer energy balance was 63±982 kcal/day, 
energy intake 1890±894 kcal/day, energy intake from bevera-
ges 492±499 kcal/day and energy loss 1830±491kcal/day. Ener-
gy intake from beverages in summer was higher than in winter 
(p<0.001) and in men higher than in women in both seasons 
(p<0.001 in summer and p=0.02 in winter). Coffee, coffee 
drinks, milk, chocolate milk and alcoholic beverages contribu-
ted approximately 75% of energy from beverages. Sugar-swee-
tened beverages, including soft drinks and fruit juice based 
beverages, as well as fruit juice were consumed less frequently 
contributing up to 25% of beverage energy intake. 

Conclusions: Consumers have a variety of choices for their 
hydration; however their energy intake from beverages may 
vary according to dietary habits and the energy content of the 
beverage. At present, in the population tested, beverages con-
tribute approximately 1/5 of total energy intake, with coffee 
drinks, dairy products and alcoholic beverages being the major 
contributors. 

Key words: Water balance questionnaire WBQ, winter, 
summer, hydration, sugar-sweetened beverages, drink

PO1453
NUTRITIONAL CONTENT OF FOOD, AND NON-
ALCOHOLIC BEVERAGES ADVERTISEMENTS 
BROADCASTED IN COLOMBIAN PUBLIC NATIO-
NAL TELEVISION.
D M. Mejía Díaz1, I C. Carmona-Garcés1, LI. González-
Zapata1, 2, P A. Giraldo-Lòpez1

1School of Nutrition and Dietetics, University of 
Antioquia, Medellín, Colombia 
2Research Group in Social Determinants of Nutri-
tion and Health status, University of Antioquia, 
Medellín, Colombia

Background and objectives: Eating habits are influenced 
by several factors, including food and advertisement of non-
alcoholic beverages; therefore, strategies should be developed 
to reduce the advertisement´s impact, especially on children. 
The objective of this research was to analyze the nutritional 
content of foods and non-alcoholic beverages advertised. Data 
were collected during morning hours in Colombian public na-
tional television by type of audience. 

Methods and materials: A cross-sectional study was con-
ducted including national channels Caracol and RCN. The re-
cordings were performed simultaneously from 6:00 am to 12: 
30pm, for four days in July 2012, randomly selected, two on 
working days (Morning slot), and two on weekends (Morning 
children’s slot). The nutritional characterization of the adver-
tised foods was performed in a 100gr/ml sample of the pro-
duct, taking as reference the Food Standards Agency criteria, 
the WHO recommendations, and the 333 Resolution issued by 
the Ministry of Social Protection of Colombia in 2011. We used 
the Chi 2 test and the SPSS software version 18. A p <0.05 was 
considered as relevant. 

Results: Out of 52 hours of recording time, 23% consisted of 
food or non-alcoholic beverage advertisements. In both slots, 
advertisement of food with high sugar and sodium content 
(78.4% and 82% respectively) prevailed; more ads for foods 
with high sugar content were broadcasted on the morning 
children’s slot than on the morning slot (93%). As for protecti-
ve nutrients, ads for foods that are not a source of the evaluated 
nutrients, prevailed in both slots. 

Conclusions: Advertisement for food and non-alcoholic 
beverages were characterized by products with high content 
of sugars, and sodium and low contribution of protective nu-
trients. This information is important to design new policies 
or strengthening the existing ones, following the recommenda-
tions proposed by WHO in the WHA63.14 Resolution. 

Key words: Advertisement, foods, non-alcoholic beverages, 
nutritional value.
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PO1454
TIME TRENDS CHANGES IN THE CONSUMPTION 
OF PROCESSED AND ULTRA-PROCESSED FOOD 
AND DRINK PRODUCTS DURING THE 20TH CEN-
TURY IN CANADA
J C. Moubarac1, M. Batal2, A P Bortoletto Martins1, R. 
Claro1, R B. Levy3, G. Cannon1, C. Monteiro1

1School of Public Health, University of São Paulo, 
São Paulo , Brazil 
2Nutrition Program, University of Ottawa, Ottawa, 
Canada 
3Faculty of Medicine, University of São Paulo, Brazil

Background and objectives: Food processing is an impor-
tant determinant of the nature of dietary patterns and related 
states of health and well-being, at the personal and at the po-
pulation level. The objective of this study is to use a new classi-
fication of foodstuffs based on the nature, extent and purpose 
of food processing, to assess changes in household food expen-
ditures and dietary energy availability during much of the 20th 
century in Canada. 

Methods: Food acquisitions from household food budget 
surveys from 1938-39, 1953, 1969, 1984, 2001 and 2011 were 
classified into (1) unprocessed or minimally processed foods; 
(2) processed culinary ingredients; and (3) ready-to-consume 
processed or ultra-processed products. Contributions of each 
group to household food expenditures (Can $), and to dietary 
energy availability (kcal/per capita) were calculated. Shifts in 
household food expenditures and energy availability during 
1938-2011 were assessed. 

Results: Household expenditures have changed greatly sin-
ce 1938-1939 in Canada. This was marked by falls in expen-
diture on both foods and culinary ingredients, and rises in 
ready-to-consume products. During this period, the share of 
foods (as defined here) fell from 34.3 to 25.6%, and of culinary 
ingredients fell from 39.6 to 12.8% of dietary energy, while the 
share of ready-to-consume products rose from 26.1 to 61.7% of 
dietary energy. More importantly, the share of ultra-processed 
products (as defined here) rose from 21.8 to 54.9% of dietary 
energy. 

Conclusions: In Canada, in the course of the 20th century, 
ready-to-consume ultra-processed products have displaced 
food and culinary ingredients used together in the preparation 
of dishes and meals. The observed trend parallels the increase 
in the national prevalence of obesity in Canada. Public policy 
proposals are suggested. 

Key words: food processing, ultra-processing, dietary pat-
terns, obesity, public health nutrition, Canada.

PO1455
VERY LOW MICRONUTRIENT INTAKE ADEQUACY 
OF WOMEN IN RURAL BANGLADESH IS EXPLAI-
NED BY LIMITED DIVERSITY OF NUTRIENT-RICH 
FOODS
J. Arsenault1, E. Yakes2, M. Islam3, M. Hossain3, T. Ah-
med3, C. Hotz4, B. Lewis5, A. Rahman3, K. Jamil3, K. 
Brown6

1Food and Nutrition Policy Research Program, RTI 
International, Research Triangle Park, NC, USA 
2Department of Individual, Family and Community 
Education, University of New Mexico, Albuquerque, 
NM, USA 
3International Centre for Diarrhoeal Disease Re-
search, Dhaka, Bangladesh 
4Nutridemics, Toronto, Canada 
5Department of International Health, Johns Hop-
kins Bloomberg School of Public Health, Baltimore, 
MD 
6Program in International and Community Nutrition 
and Department of Nutrition, University of Califor-
nia, Davis, CA, USA

Background and objectives: Documentation of micronu-
trient intake inadequacies among women in developing coun-
tries is important for planning food-based interventions. The 
objective of this study was to quantify and assess adequacy of 
micronutrient intakes of women in rural Bangladesh. 

Methods: We measured 24-h dietary intakes using weig-
hed food records and recall in homes on two non-consecutive 
days in a representative sample of 480 women who were a pri-
mary caregiver of a young child. We calculated the probability 
of adequacy of usual intakes of 11 micronutrients, an overall 
mean probability of micronutrient adequacy (MA), and eva-
luated dietary diversity by counting the total number of nine 
food groups consumed. The relationship between overall ade-
quacy of micronutrient intakes and dietary diversity scores or 
food group indicators was determined using multivariate re-
gression analyses. 

Results: The overall mean prevalence of MA was 26% ± 
10%. Fewer than 1% of women had adequate intakes of cal-
cium, riboflavin, folate, and vitamin B-12, and <25% of women 
had adequate intakes of iron, zinc, vitamin A, and vitamin C. 
Overall MA was primarily explained by energy intake and diet 
diversity score. The only food groups that explained variance in 
MA were vitamin A-rich leafy greens and vitamin A-rich fruits 
and vegetables. 

Conclusions: Micronutrient adequacy among women of 
child-bearing age in rural Bangladesh is alarmingly low, and 
targeted food-based interventions are warranted. Funding: 
HarvestPlus, Washington, DC, USA. 

Key words: Micronutrient intake, women, Bangladesh.
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PO1456
EVALUATION OF SODIUM CONTENT IN PROCES-
SED FOODS IN ARGENTINA
L. Allemandi1, L. Garipe1, V. Schoj1

1Fundacion InterAmericana del Corazon-Argentina, 
Buenos Aires, Argentina

Background and objectives: In Argentina, hypertension is 
the first cause of cardiovascular events and salt intake is the 
main determinant. Although the recommended salt intake is 
5gr/day, in Argentina there is a daily intake of 12gr. Two thirds 
of the salt intake comes from processed foods. This study is 
part of an international collaborative research study with over 
29 countries to monitor nutritional composition of processed 
foods. The objective of this study is to evaluate sodium content 
in processed foods in Argentina over time in order to monitor 
the compliance of the policy changes. 

Methods: pre- and post- comparison study design to 
evaluate sodium content in processed foods from selected 
food groups and categories. Sodium content was reported in 
mg/100gr of product. Baseline data collection was performed 
during August and December 2011 from food companies’ we-
bsites. Baseline mean and range sodium values were calculated 
for each group and sub-category. 

Results: Baseline results include 605 products from 9 
groups of products: bread and bakery products, cereals and ce-
real products, dairy products, edible oils and emulsions, fish 
and fish products, meat and meat products, snacks, sauces and 
spreads, convenience foods. Baseline mean and range values 
for some sub-categories are: white bread 458mg (356-2000), 
crackers 686mg (11-1931), fresh ravioli 687, 5mg (396-1058), 
hard cheese 820mg (213-1166), butter 145mg (45-210), canned 
tuna 305mg (40-620), sausages 1200mg (87.5-1280), snacks 
904mg (824-1104), sauces 533mg (413-698), mayonnaise 
894.5mg (627-1040). 

Conclusions: This project represents a first step to improve 
the quality of processed foods in Argentina. Our results show 
that most products, especially bread, meat and cheese, have 
salt amounts above reasonable benchmarks considering that 
a daily diet allows 2000mg/sodium. The variation between si-
milar products shows that reformulation is feasible. This study 
provides baseline information to monitor future policy chan-
ges. Key words: sodium – processed foods – cardiovascular 
disease.

PO1457
CHANGES IN DAILY WATER INTAKE IMPACT 
MOOD OF HIGH AND LOW DRINKERS
I. Guelinckx1, E. Perrier1, A. Klein1, N. Pross2

1Hydration and Health Department, Danone Re-
search, Palaiseau, France 
2Biotrial, Didenheim, France

Background and objectives: The effect of dehydration on 
cognition including mood has been examined in fluid depri-
vation studies. However, such study conditions are far from 
real life conditions. This inpatient crossover trial evaluated the 
effect of mild changes in water intake on mood in 22 high vo-
lume (HIGH; 2-4L/d; 25 ± 1 y) and 30 low volume drinkers 
(LOW; <1.2L/d; 25 ± 3 y). 

Methods: During days 1 and 2 HIGH consumed 2.5L of 
water/d and LOW 1L/d. On Days 3 through 5, HIGH restric-
ted water intake to 1L/d and LOW increased to 2.5L/d. Several 
mood scales (Bond & Lader VAS, Profile of mood states, Karo-
linska Sleepiness Scale, Thirst & Emotional VAS) were admi-
nistered at different time points. An ANOVA model including 
treatment, time point and treatment x time as fixed effects on 
mean values (i.e.; baseline data vs mean of 3 intervention days) 
for each mood scale was performed. 

Results: In LOW increased water consumption resulted in 
a significant decrease in fatigue (p<0.001), confusion (p=0.05) 
and thirst (p<0.001) and a trend to lower sleepiness (p=0.07) 
compared to baseline. In HIGH the restricted water intake 
resulted in a significant increase in thirst (p<0.001) and a de-
crease in contentedness (p<0.05), calmness (p<0.01), positive 
emotions (p<0.05) and vigor (p<0.001). 

Conclusions: Increasing water intake has a beneficial mood 
effect, especially on sleep/wake feelings, whereas restricting 
water intake can deteriorate mood. Water consumption should 
not only be recommended because it fits within a healthy die-
tary pattern, but also because of the short term beneficial effect 
on mood. Improvements in sleep/wake feelings and well-being 
might also reduce the barrier to increased physical activity. 

Key words: water, fluid intake, mood.
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PO1458
FOOD INSECURITY, ACCULTURATION AND AS-
SOCIATED DEMOGRAPHIC FACTORS AMONG MI-
GRANTS TO AUSTRALIA
R. Ramsey1, D. Gallegos1

1Queensland University of Technology, Queensland, 
Australia

Background and objectives: Food insecurity is the limited 
access to or availability of nutritious, culturally-appropriate 
and safe foods or inability to acquire such foods by socially-
acceptable means. The major determinant of food insecurity is 
poverty, placing particular population sub-groups at risk, in-
cluding migrants, who may also experience difficulty acquiring 
culturally-familiar foods in a new country. However, as indivi-
duals acculturate, changes may occur to traditional diets. This 
may have implications for food insecurity, with the prevalence 
decreasing with longer duration of residence. This study inves-
tigated associations between food insecurity, country of birth 
(COB), acculturation and sociodemographic factors among 
migrants to Australia. 

Methods: Data (n = 14, 407) from the 2004-2005 National 
Health Survey (the most recent national survey to measure 
food security) were analysed using logistic regression, to in-
vestigate associations between food insecurity, COB, accultu-
ration and sociodemographic factors. 

Results: Independent of socioeconomic position, graded 
associations existed between food security and duration in 
Australia; those born in a country other than a major English 
speaking country were up to 90% more likely to experience 
food insecurity. This group exhibited higher rates of unemplo-
yment and a four-fold increase in receipt of lower household 
incomes compared to Australian-born counterparts. Each of 
these factors increased the risk of food insecurity by four and 
twelve times respectively. Increased duration residing in Aus-
tralia was associated with increased rates of employment and 
higher household incomes. Findings suggest that sociodemo-
graphic factors are important, but not sole, determinants of 
food insecurity among migrants. Further investigation using a 
comprehensive food security assessment tool is warranted. In-
terventions to alleviate food insecurity among migrant groups 
may be enhanced by strategies to improve employment oppor-
tunities. 

Conclusions: Migrants to Australia may be at higher risk 
of food insecurity, in part due to increased rates of unemploy-
ment and lower household incomes. 

Key words: Food insecurity, migrants.

PO1459
ASSOCIATIONS BETWEEN FOOD INSECURITY, 
DIET AND OBESITY AMONG THE AUSTRALIAN 
POPULATION
R. Ramsey1, D. Gallegos1

1Queensland University of Technology, Queensland, 
Australia

Background and objectives: Food insecurity is the limited 
availability of or access to nutrititious, culturally-appropriate 
and safe foods or inability to obtain these foods by socially-
acceptable means. Internationally, studies suggest that food in-
security may be associated with overweight and obesity, howe-
ver existing evidence is conflicting. According to OECD data, 
Australia has the fastest rising food prices of any major deve-
loped nation. In particular, healthful foods are perceived as 
more expensive and ‘less value-for-money’, compared to their 
energy-dense counterparts. This study investigated the poten-
tial associations between food insecurity, fruit and vegetable 
intakes and weight status among the Australian population. 

Methods: Data for 16, 428 participants from the 2004/2005 
National Health Survey (the most recent national survey to as-
sess food security) were stratified by gender and analysed using 
logistic regression to investigate associations between food in-
security, diet and weight status. 

Results: Women from food insecure households were 30% 
more likely to be obese and 30% less likely to consume the re-
commended five servings of vegetables compared to their food 
secure counterparts. There was no association between food 
insecurity and weight status or vegetable intakes among men. 
Food insecurity was also associated with a two-fold increa-
se in inadequate fruit intakes among both men and women. 
Consumption of adequate servings of fruits and vegetables was 
not associated with obesity among this sample. The positive 
association between food insecurity and obesity among wo-
men may not be mediated by intakes of fruits and vegetables. 
Further research investigating intakes of less healthful foods, 
and the eating patterns associated with food insecurity are wa-
rranted in order to understand and address the associations 
between food insecurity and obesity among women. 

Conclusions: Women from food insecure households in 
Australia are at increased risk of obesity, however fruit and ve-
getable intakes do not appear to mediate this association. 

Key words: Food insecurity, obesity.
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PO1460
CONSUMPTION OF ULTRA-PROCESSED FOODS: 
EVIDENCE FROM MALAYSIA
A. Ali1, 2, B. Margetts2, P. Roderick2, J-C. Moubarac3

1Department of Food Science, Universiti Tereng-
ganu Malaysia (UMT) 
2Department of Primary Care and Population Scien-
ces, School of Medicine, University of Southamp-
ton, UK 
3Département de Nutrition, Université de Montréal, 
Montréal, Canada

Background and objectives: The increase consumption of 
the processed foods brings a significant impact towards the 
nutritional status. The existing Malaysian dietary guideline su-
ggests on the need of having to take minimally processed ce-
reals however overlook the emerging of the whole processed 
foods. The aim of this study was to determine the consumption 
of ultra-processed foods in an urban area in Malaysia. 

Methods: A total of 300 subjects living in Selangor, Malay-
sia, aged 20 to 59 years old were recruited. A semi-quantitative 
Food Frequency Questionnaire (FFQ) was used, and foods 
were grouped as: unprocessed or minimally processed foods 
(Group 1), processed culinary and food industry ingredients 
(Group 2), and ultra-processed foods (Group 3). 

Results: showed that majority of these subjects were in the 
middle aged group, had received tertiary education, had hou-
sehold monthly income of more than RM3500 (GBP700) and 
encompassed household size of 3 to 5 persons. Total energy 
intake from the FFQ was 2435.85 kcal. Rice contributes 13.3% 
of total energy which is the highest contribution of energy in 
Group 1. Group 3 diets exceeded WHO upper limits for so-
dium, added sugar and saturated fat, with less fibre than recom-
mended. Group 3 products taken together are more fatty, su-
gary, and salty than a combination of group 1 foods and group 
2 ingredients. The food basket of the lowest quintile compared 
with the highest quintile is higher in fiber (1.76% compared 
with 1.1%); and is lower in added sugar (1.12% compared with 
9.51%), saturated fat (7.71% compared with 12.02%), and so-
dium (1.12g/1000kcal compared with 1.98g/1000kg). There is 
a significant linear trend across all quintiles for all these indi-
cators (p<0.01). 

Conclusions: The data presented support that diets high in 
or dominated by ultra-processed products cannot meet WHO 
and other dietary recommendations/guidelines designed to 
prevent and control obesity and diet-related disease (Monteiro 
et al., 2010).

Key words:Ultra-processed.

PO1461
INNOVATION IN HEALTH PROMOTION EDUCA-
TION: TEACHING NUTRITION TO FUTURE PHYSI-
CIANS
S. Pati1

1Indian Institute of Public Health Bhubaneswar, 
PHFI

Background and objectives: Despite concerns raised for 
expanding nutrition training in health professional education, 
its implementation is below desired. The road to effective and 
efficient integration of nutrition in training of future physicians 
is still unpaved in developing countries. This is especially im-
portant in India where both under and over nutrition are the 
prime causes of morbidity and mortality. Objective: Present 
work is an innovative experiment in public health nutrition 
education for medical students. In India, physicians’ training 
encompasses basic and clinical years. 

Methods: It was attempted to provide the necessary orien-
tation in first year when students get familiar to Biochemis-
try, Physiology and Community medicine with the objective 
of taking up nutritional inquiry when they move to clinical 
years. Intervention: The study was conducted in SCB Medical 
College, Orissa. Forty-four randomly selected first-year medi-
cal students were taught dietary behavior with a grounding on 
principles of medical anthropology and behavioral sciences; 
basics of nutritional assessment using anthropometrics and 
dietary intake assessment through FFQ. They calculated self 
anthropometric data, assessed own eating behavior from die-
tary intake analysis and compared the same with FAO’s India-
based dietary guidelines and ICMR-prescribed dietary recom-
mendations. Next, using the data collected and consultations 
with registered dieticians working in hospital and faculty, these 
students were encouraged to develop dietary prescriptions to 
improve their overall nutritional wellness. Subsequently, they 
were given practicum where they applied the same skills to 
perform nutritional assessment and provide prescriptions to 
the patients. 

Results: The experiment group students had better nutri-
tion practice skills as assessed through OSCE performance 
outcome. A significant difference in knowledge and attitude 
were observed among intervention groups when compared to 
control. 

Conclusions: Teaching nutrition to medical students in 
first year could prepare them adequately to impart effective 
nutritional counseling and support to their patient in clinical 
practice years. 

Key words: nutrition education, innovation, medical stu-
dent.
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PO1462
INFANT AND YOUNG CHILD NUTRITION PROMO-
TION ACTIVITIES IN BURKINA FASO: ANALYSIS OF 
COVERAGE IN 2011
L. Déart1, B. Ndiaye2, A. Challier1, M. Brero2, S. S3, A. Gart-
ner1, Y. Martin-Prevel1

1Institut de Recherche pour le Développement 
(IRD) - UMR204 Nutripass IRD, UM2, UM1, Burkina 
Faso 
2UNICEF, Burkina Faso 
3Programme d’Appui au Développement Sanitaire 
(PADS), Burkina Faso

Background and objectives: Optimal infant and young 
child nutrition (IYCN) practices are key to improve the nutri-
tional status of children and reduce stunting. However, ade-
quate IYCN is poorly practiced in Burkina Faso and stunting 
prevalence remains high (33% in 2012). To increase access to 
IYCN promotion activities by scaling up community interven-
tions, the Government of Burkina Faso appointed a national 
network of 146 Communities-Based Organisations (CBOs). 
The objective of this study was to analyse the coverage of this 
national program in 2011. 

Methods: In 2012, a questionnaire was sent to all 146 
CBOs. Bottlenecks reducing the coverage of IYCN activities 
were identified using an adaptation of the Tanahashi method 
(1978). Different coverage indicators assessed the proportion 
of targeted mothers who were reached by CBO’s (coverage in-
dicator A); reached by CBOs delivering IYCN activities (B); 
actually offered to participate in IYCN activities (C); attending 
at least one activity (D). 

Results: Coverage indicator A was good at national level 
(71.5%) but with regional disparities, from 33.6% to 100% 
(>60% in 11 out of 13 regions). As most of the CBOs delivered 
IYCN activities, coverage B (70.4%) was very close to covera-
ge A. Coverage C was only 15.0%, reflecting a lack of resou-
rces to actually attain the targeted group. Finally, coverage D 
(11.0%) was close to coverage C, indicating that most of targe-
ted mothers reached by the programme were willing to attend 
activities. 

Conclusions: In all regions the main bottleneck was identi-
fied between the proportion of mothers living in areas covered 
by CBOs and those actually offered to participate in activities. 
In order to improve coverage, the government of Burkina Faso 
should increase the number of CBOs, and/or their human and 
financial resources, particularly in regions where initial covera-
ge A and B were low. 

Key words: Scaling up, Coverage, bottlenecks, Africa

PO1463
ASSOCIATION BETWEEN METABOLIC SYNDROME 
AND BREAST DENSITY IN PREMENOPAUSAL CHI-
LEAN WOMEN
A. Martínez1, 2, M L. Garmendia1, A. Pereira1

1Public Health Unit, Institute of Nutrition and Food 
Technology, University of Chile 
2Department of Nutrition and Food, University of 
Valparaiso, Chile

Background and objectives: Metabolic syndrome (MS) has 
been associated with an increased risk of breast cancer (BC) in 
postmenopausal women. Mammographic density (MD) is the 
best predictor of risk of BC. There is little evidence about the 
association between MS and DM. To evaluate the relationship 
between metabolic syndrome and mammographic density in 
premenopausal Chilean middle and lower SES (socioeconomic 
status). 

Methods: Cross-sectional. We studied 225 women (mean 
age 35 years, SD = 6.4), DERCAM cohort participants. Anthro-
pometric (weight, height, waist), blood pressure and metabolic 
were assessed. Sociodemographic, gyneco-obstetrics variables 
were registered in a questionnaire. We estimated mammogra-
phic density: dense volume (DV), non-dense volume (NDV), 
and density percentage (%D) through bilateral digital mam-
mography, using the software Volpara. The MS was defined ac-
cording to the NCEP ATP III criteria. The association between 
MS and DM (DV, NDV, %D) was estimated by linear regres-
sion models. 

Results: The mean BMI was 28.2 kg/mt2 (SD=6.4), 62% 
had abdominal obesity and 78% low HDL. One in four women 
had MS. After adjusting for sociodemographic and gyneco-
obstectrics variables, the MS was associated with increased 
NDA (coef IC 263 149.02 to 377.03) and lower %D (coef -2.52 
-4.14 IC to -0.91) however, these associations lost significance 
when adjusted by adiposity (BMI). No association with DV or 
crude or adjusted models. 

Conclusions: Our results do not support the relationship 
between SM and DM. The relationship between adiposity and 
NDV and how this can influence the future risk of breast can-
cer should be deepened. 

Key words: Mammographic density, Metabolic Syndrome. 
Funding: Fondecyt # 11100238
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PO1464
AFRICAN STAKEHOLDER VIEWS OF RESEARCH 
OPTIONS TO REDUCE MALNUTRITION IN SUB-
SAHARAN AFRICA
M. Holdsworth1, A. Kruger2, E. Nago-Koukoubou3, P. 
Mamiro4, K. Smit2, C. Garimoi-Orach5, Y. Kameli6, C. La-
chat7, D. Roberfroid8, P. Kolsteren8

1School of Health and Related Research-ScHARR, 
University of Sheffield, Sheffield, UK 
2Africa Unit for Transdisciplinary Health Research, 
North-West University, Potchefstroom, South Africa 
3Faculté des Sciences Agronomiques, University of 
Abomey-Calavi, Cotonou, Benin 
4Department of Food Science and Technology, 
Sokoine University of Agriculture, Morogoro, Tan-
zania 
5School of Public Health, Makerere University, Kam-
pala, Uganda 
6NUTRIPASS, Institut de Recherche pour le Develop-
pement, Montpellier, France 
7Department of Food Safety and Food Quality, 
Ghent University, Ghent, Belgium 
8Child Health and Nutrition Unit, Institute of Tropi-
cal Medicine, Antwerp, Belgium

Background and objectives: Setting research priorities for 
nutrition in Africa is currently ad hoc and led by donors and 
funding bodies based in the Global North. There is a need to 
shift the status quo in the light of the continent’s slow progress 
in reducing malnutrition (under and over-nutrition). This stu-
dy explored African stakeholders’ views on research priorities, 
to inform a nutrition research agenda that is better adapted to 
responding to malnutrition. 

Methods: Using Multi Criteria Mapping, quantitative and 
qualitative data were gathered from 91 stakeholders from >15 
sectors (health professionals, food Industry, government, civil 
society, academics and research funders) in Benin, Mozambi-
que, South Africa, Tanzania, Togo and Uganda. Stakeholders 
appraised six research options (ecological nutrition, nutritional 
epidemiology, community nutrition interventions, behavioural 
nutrition, clinical nutrition and molecular nutrition) for how 
well they could address malnutrition in Africa. 

Results: Community interventions was ranked first by 
stakeholders, as it was seen as likely to have an impact rela-
tively quickly, was inexpensive and cost-effective, involved 
communities and provided direct evidence of what works. Be-
havioural nutrition was the second most highly appraised re-
search option. Many stakeholders, particularly academics and 
government were also optimistic about the value of ecological 
nutrition research in the long term. Research funders did not 
share this enthusiasm. Molecular nutrition was favoured least, 

considered expensive, slow to have an impact and requiring in-
frastructure. Mozambique was the only country to prioritize 
research into ecological nutrition. South Africa ranked clinical 
and molecular nutrition the highest of all countries. 

Conclusions: Research funders should redirect research 
funds towards the priorities identified by giving precedence to 
developing the evidence base for effective community nutrition 
interventions. Expanding research funding in behavioural and 
ecological nutrition were also valued and require multi-disci-
plinary collaborations between nutritionists, social scientists, 
agricultural and climate change scientists. 

Key words: research policy, stakeholders, malnutrition, 
Africa.

PO1465
PHYSICAL BURDEN OF STUDENTS FROM THE 
MAIN SCHOOL OF FIRE SERVICE (MFSF) DURING 
“ADJUST TO WORKING TOGETHER” FIELD EXER-
CISES.
J. Bertrandt1, A. Klos1, W. Szymanska1, B.Bertrandt2

1Miliatry Institute of Hygiene and Epidemiology, 
Warsaw, Poland 
2Health Department of Ministry of Interior, Warsaw, 
Poland

Background and objectives: Rescue activity is primarily a 
team work. Life of rescuers as well as rescued people depends 
on cooperation of all of them. The “Adjust to working together” 
exercises require from all participants maximum efforts up to 
the highest readiness. Time, precision and safety of exercises 
are assessed. The size of energy expenditure associated with 
carrying out different training activities by students of MSFS 
is a determinant that determines amount of daily energy ex-
penditure. The aim of the work was to assess the size of energy 
expenditure during the “adjust to working together” exercises 
in field conditions. 

Methods: Total of 24 students took part in the examination 
(eight in a group). 

Results: The average age of examined students amoun-
ted to 19.8±1.2 years, body height and body mass amounted 
to 180.6±4.6 cm and 75.7±6.6 kg respectively. The BMI value 
was 23.2 ± 1.6 kg/m2 in an average. The percentage fat content 
and lean body mass amounted to 12.9±1.8% and 65.9±5.5 kg 
respectively. Examination of energy expenditure was based on 
measurements of heart contractions frequency registered by 
the Polar Sport Tester 810 heart rate meters. The average time 
of each exercise was 54 minutes 37 seconds, during which the 
average energy expenditure amounted to 10.8 kcal/min (9.6 
kcal/min – 11.6 kcal/min). The heart contractions frequency 
was 133.6±17.1 in an average. 
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Conclusions: According to the generally accepted clas-
sification for the assessment of work heaviness, both minute 
energy load and minute heart contractions frequency, allow to 
include the work performed by students to the category of very 
heavy works that can be done without a break for up to 1 hour. 

Key words: military service, energy expenditure, nutritio-
nal status.

PO1466
MATERNAL EDUCATION AND DECISION MAKING 
POWER MODIFY HOW CHILDREN 0-24 MO BENE-
FIT FROM HOUSEHOLD DIETARY DIVERSITY IN 
EASTERN BURUNDI
J L. Leroy1, D. Olney1, M. Ruel1

1Poverty, Health and Nutrition Division, Internatio-
nal Food Policy Research Institute, Washington DC, 
USA	

Background and objectives: Burundi is one of the 10 poo-
rest countries of the world, with extremely high levels of child 
stunting. Research on the specific causes of stunting in this 
country is virtually non-existent. Our objectives were twofold: 
1) to assess whether household dietary diversity (HDD) was 
associated with child dietary diversity (CDD) and stunting, 
respectively; and 2) to test whether maternal characteristics (li-
teracy, years of schooling, health and nutrition knowledge and 
decision-making power) modified these associations. 

Methods: Data were collected in 2010 on a sample of 2, 
562 children 0 to 24 mo of age from the eastern provinces of 
Cankuzo and Ruyigi. Linear regression was used to test the 
association between HDD and child height-for-age Z-scores 
(HAZ) and dietary diversity respectively, controlling for ma-
ternal characteristics and other covariates, and with relevant 
interaction terms included. Standard errors were adjusted for 
village clustering. 

Results: More than 53% of children were stunted and both 
HDD and CDD were low (3.97±1.63 out of 12 groups; and 
2.02±1.50 out of 7 groups, respectively). Higher HDD was as-
sociated with both child HAZ and CDD. There were significant 
interactions (p<0.05) between each of the maternal characte-
ristics tested and HDD on both child outcomes; the associa-
tions between HDD and child outcomes were greater among 
households with better off mothers (literate, greater education, 
better knowledge and more decision-making power). 

Conclusions: To maximize their impact on child nutritio-
nal status, interventions aimed at improving HDD and child 
nutrition outcomes need to be combined with efforts to im-
prove women’s literacy, nutrition and health knowledge and 
decision making power. 

Key words: Burundi, child, malnutrition, maternal 
knowledge, decision making power.

PO1467
FOOD CHOICES AND PERCEIVED BARRIERS TO 
HEALTHY EATING IN EGYPT
S. Wahba1, A. Mekkawy1, A. Arrafa, R. Taha1, W. Mohe-
sen1

1National Research Center, Egypt

Background and objectives: Appropriate food choice is 
an essential factor in maintaining body function and health. 
Factors that influence healthful food choices are different 
and complex. This study was carried out to identify the ma-
jor perceived influences on food choices and assess barriers 
to healthy eating among participants working in National Re-
search Center, Egypt. 

Methods: A cross sectional study was conducted using 
structured written questionnaires. A total of ninety hundred 
and fifty subjects aged 41.71+/-10.54 years (43.1% males and 
56.9% females) participating in the study. Participants answe-
red questions regarding social demographic characteristics. 
Food choices and perceived barriers to healthy eating were as-
sessed. 

Results: The major factors in food choices were: quali-
ty/freshness (77.3%), trying to eat healthily diet (68%), food 
preferred by family members (34.6%), taste (26.2%)and cost 
(18.2%). Lack of time was the most frequently barrier re-
ported by 38.9%, followed by Resistance to change (26.1%), 
cost (23.6%), lack of knowledge (20.8%) and social influence 
(19.2%). Lack of knowledge and food prices were significantly 
higher among those who were singles and those with less than 
university level of education. 

Conclusions: The findings suggest that food prices and nu-
tritional knowledge must be addressed carefully when develo-
ping nutrition intervention.

Key words: Food choices, Barriers, Prices, Knowledge. 
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PO1468
TOLEDO AREA STUDY: RELATIONSHIP BETWEEN 
PHYSICAL ACTIVITY AND CARDIOVASCULAR 
RISK FACTORS IN ADOLESCENTS
J M. Martínez-Sesmero1, T. Guillén3, A. Aragonés2, S. 
Bastida3, F J. Sánchez-Muniz3

1Pharmacy Department (Virgen de la Salud Hospi-
tal, Toledo, Spain) 
2Department of Pediatrics (Virgen de la Salud Hos-
pital, Toledo, Spain) 
3Nutrition Department Phaculty of Pharmacy (Com-
plutense Universitye of Madrid, Madrid, Spain)

Background and objectives: The Toledo Area Longitudinal 
Study (TALS) analyzes the possible influences of parents, birth 
status, diet and environmental factors on different lipoprotein 
markers and insulin resistance (IR) in children and adolescents 
of Toledo Health Area. The objective is to assess the relations-
hip between physical activity (PA) and lipoprotein and anthro-
pometric markers in adolescents aged 16-17 years. 

Methods: 53 adolescents belonging to TALS completed a 
PA self-administered questionnaire based on the time in hours 
they spent half a day of activities qualified as rest, very light, 
light, moderate and intense. Cardiovascular risk variables were 
determined: total cholesterol (TC), HDL cholesterol (HDL-C), 
LDL cholesterol (LDL-C), apolipoprotein (Apo) A1 and ApoB. 
The anthropometric (weight, height and body mass index 
-BMI-). Descriptive statistics (median and interquartile range) 
and analytical (nonparametric tests) were performed by SPPS® 
15.0. 

Results: 12 adolescents (22.6%) performed a low-PA, 31 
(58.5%) engaged in low to moderate-PA and 10 (18.8%) a high-
PA. With the PA increased, decreased TG (p = 0.012), LDL 
ratios / HDL (p = 0.086), TG / HDL-C (p = 0.001) and TC / 
HDL-C (p = 0.053) and increased HDL-C (p = 0.038) and the 
ratio ApoA1/ApoB (p = 0.069). No significant differences in 
anthropometric parameters were found, although there was a 
trend to increasing BMI when PA degree increases. 

Conclusions: Although adolescents PA is reduced, increa-
sing PA induces lower LDL atherogenicity and better lipopro-
tein profile. In this adolescent sample, lipoprotein markers are 
more affected than anthropometric, probably because exercise 
promotes muscle development with relative increase in weight 
and BMI. 

Key words: Physical activity, adolescents, cardiovascular 
risk markers.
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ASSOCIATIONS BETWEEN BODY MASS INDEX 
AND BREAKFAST CONSUMPTION IN CANADIAN 
ADULTS
S I. Barr1, L. DiFrancesco2, V L. Fulgoni III3

1Food, Nutrition & Health, University of British Co-
lumbia, Vancouver, BC, Canada 
2Source Nutrition, Toronto, ON, Canada 
3Nutrition Impact LLC, Battle Creek, MI, USA

Background and objectives: It has been suggested that 
breakfast consumption is associated with more favorable values 
for Body Mass Index (BMI; kg/m2); however, available data are 
inconsistent. Accordingly, we used data from the nationally-
representative 2004 Canadian Community Health Survey 
(CCHS) to explore associations between BMI and breakfast 
status (no breakfast – NoB; breakfast containing ready-to-eat 
cereal – RTECB; other breakfast – OtherB). 

Methods: Data were included from CCHS participants (age 
>19 y) who were not pregnant or lactating, had measured va-
lues for height and weight, and had completed a multiple-pass 
24-hr diet recall. BMI was compared among NoB, RTECB and 
OtherB groups for all participants combined, men and women 
separately, and by age group (19-30, 31-50, 51-70, and 71+ y) 
within sex. Covariates in the analyses were age, sex, race, smo-
king status, physical activity, marital status, education, food se-
curity, language spoken at home, and dietary supplement use 
(n=11, 654). 

Results: 11% consumed NoB, 23% consumed RTECB, and 
66% consumed OtherB. Among the entire group, mean BMI 
was significantly lower in RTECB vs. OtherB (26.6±0.2 vs. 
27.2±0.1, P<0.01), and was identical between NoB and OtherB 
(27.2±0.3 vs. 27.2±0.1). Among men, differences were not sig-
nificant (27.6±0.4, 26.9±0.3, and 27.3±0.2 for NoB, RTECB, 
and OtherB, respectively). Among women, RTECB had lower 
BMI than OtherB (26.2±0.3 vs. 27.1±0.2, P<0.01), but other 
pairwise comparisons were not significant. Differences by age 
group were more variable, but BMI of both men and women 
aged 71+ y was lower in RTECB than OtherB. 

Conclusions: Among Canadian adults, the type of breakfast 
consumed was more consistently associated with BMI diffe-
rences than was consumption versus non-consumption of 
breakfast. Overall, those who included RTEC at breakfast had 
lower mean BMI than those who consumed other breakfasts, 
and this was most apparent in women and older adults. 

Key Words: breakfast, national survey, breakfast cereal, 
BMI.
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PO1470
IMPACT OF NUTRITION IMPROVEMENT 
THROUGH COMMUNITY EMPOWERMENT (NICE) 
PROJECT ON NUTRITION INDICATORS IN MAKAS-
SAR, INDONESIA
A. Thaha1, 2, M. Minarto3, R. Soeharno4, J. Rodriguez5, A. 
Ilham6, A. Azikin7

1School of Public Health, Kampus UNHAS Tamalan-
rea, Makassar 90245, Indonesia 
2Danone institute Indonesia, Jakarta, Indonesia 
3Minstry of Health, Jakarta, Indonesia 
4Indonesia Residence Mission/ADB Jakarta, Indone-
sia 
5Pacific Rim Innovation and Management Expo-
nents, Inc, Philipines 
6Empowerment Family Welfare, Makassar, Indonesia 
7District Health Office of Makassar, Makassar, Indo-
nesia

Background and objectives: NICE Project is a loan from 
the ADB in collaboration with the MOH Indonesia started in 
2008 and ended in December 2012. Makassar is one of the 24 
districts of NICE location. The purpose of this study was to 
examine the impact of the NICE project on the management of 
the program by the community and nutrition indicators 

Methods: NICE Project based on learning organization ap-
proach to community empowerment. It included three Com-
munity Nutrition Packages (CNP) in every village with USD 
5, 000/package. Community Nutrition Group (CNG) was a 
core group to plan, implement and mobilize the community. 
Facilitated by Community Facilitator (CF) and supervised by 
multi-sector group. CNP proposal was developed based on 
the village’s survey results and the village community meeting. 
Monthly financial and activity reports were based on accoun-
tability and transparency. 

Results: 1.The process of the community-based nutrition 
improvement in Makassar occurred through the involvement 
of multi-sectors and integrated approach. 2.From 2008 to 2012: 
a.Coverage of program participation in NICE areas increased to 
59%, 65%, 70%, 80%, and 89%, compared to Non-NICE areas 
are 65%, 61%, 67%, 70%, and 66% respectively. b.Coverage of 
program achievements in NICE areas increased to 67%, 69%, 
75%, 82%, and 88%, compared to Non-NICE areas are 66%, 
68%, 73%, 73%, 71% respectively. c.Prevalence of underweight 
decreased to 14.3%, 14.15, 11.8%, 9.85 and 7.1%, respectively. 
d.Coverage of iron-folic cid consumption by pregnant wo-
men increased to 32%, 33%, 37%, 46% and 79%, respectively 
e.Coverage of vitamin A increased to 69%, 74%, 85%, 86% and 
97%, respectively. 

Conclusions: NICE Project has successfully empowered 
communities to improve nutrition through multi- sector invol-
vement with an integrated approach. Increase in output and 
outcome indicators was significant. 

Key words: NICE, nutrition, multi-sectors, integrated.

PO1471
NUTRITIONAL STATUS TREND OF INDONESIAN 
UNDER FIVE CHILDREN IN 2007-2010 AND POS-
SIBLE ACHIEVEMENT OF MDG TARGET IN 2015
A. Thaha1, 2, M. Nu’mang3, E. Ruswiyani4

1School of Public Health, Kampus UNHAS Tamalan-
rea, Makassar 90245, Indonesia 
2Danone institute Indonesia, Jakarta, Indonesia 
3School of Agriculture, Makassar Moslem University, 
Makassar, Indonesia 
4Department of Early Child Development, Makassar 
Moslem University, Makassar, Indonesia

Background and objectives: Indonesia has a strong com-
mitment to the improvement of nutrition. However, the impro-
vement has not been encouraging. The objectives of this study 
was to assess the nutritional status of children under five trends 
and possible achievement of MDG target. 

Methods: Time series analysis on the Basic Health Research 
(BHR) data 2007 and 2010. Correlation analysis was perfor-
med between the prevalence of stunting and obesity. 

Results: Prevalence of underweight, stunted, wasted and 
obesity of under-five in 2007 were 18.4%, 36.8%, 13.6% and 
12.2% respectively; and in 2010 were 17.9%, 35.6%, 13.3% and 
14.0% respectively. Accelerating decline in prevalence of un-
derweight, stunted, and wasted was 0.17%/year, 0.4%/year, and 
0.1%/year respectively. Conversely, an increase in the prevalen-
ce of obesity was 1.8%/year. With the same acceleration, the 
prevalence of underweight was only 17.05 in 2015, which is far 
above the MDG target (15.5%). There was a positive correla-
tion between the prevalence of stunted and obesity (R=0.379 
p=0.000). This indicates that Indonesia has experiencing dou-
ble burden of childhood nutritional problems, with the occu-
rrence of an increased prevalence of NCD in the future. 

Conclusions: 1.Accelerating decline in the prevalence of 
underweight, stunted and wasting is very slow but prevalen-
ce of obesity increases quickly. 2.Indonesia has experienced a 
double burden of nutrition with increased prevalence of NCD 
risk in the future. 3.Without multi-sector intervention, Indo-
nesia will not meet the MDG targets by 2015 and have to ad-
dress the issue of malnutrition and NCD in the future. 

Key words: Indonesia, nutritional status, MDG.
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IS SECULAR TREND IN HEIGHT DELAYING 
OVERWEIGHT RAISE AMONG ADOLESCENTS? 
THE BRAZILIAN CASE
W L. Conde1, A E M. Rinaldi2, C C. Enes3

1Department of Nutrition, School of Public Health, 
University of Sao Paulo, Brazil 
2School of Public Health, University of Sao Paulo/
School of Medicine – Federal University of Uberlan-
dia, Brazil 
3Nutrition School, Pontifícia Universidade Católica 
de Campinas, Brazil

Background and objectives: The body mass index (BMI) 
is used to evaluate overweight in population because the inde-
pendency of weight and height. Such assumption is not widely 
confirmed to adolescents. To assess if secular trend in height 
is contributing to delay overweight raise among Brazilian ado-
lescents. 

Methods: Data are representative of Brazilian adolescents 
and come from four national surveys carried out from 1974/75 
to 2002/2003. We considered as overweight adolescents with 
BMI equal to or greater than 25 kg/m2. Changes in BMI mean 
over time were fitted using linear regression including as inde-
pendent variables survey year, height, survey-specific income 
quintiles, age, and an interaction term height-survey year as 
explanatory variables. Changes in overweight prevalence over 
time were fitted using Poisson regression with overweight sta-
tus as outcome. 

Results: Mean values of height and BMI increased over the 
period, for both sexes and in all age range, except for girls from 
14 to 19-years from 1989 to 2002/03. The average increment 
and mean rate of height was greater for 10-to-15-years old. The 
highest mean rate of height was between 1989 to 2002/03. The 
annual increment of height decreased from 2002/03 to 2008/09 
in parallel of the increment in BMI rate. After fitting the re-
gression model, interaction height-survey year and per capita 
income were strong vectors to increase BMI mean. Changes 
in increment rate of height played a protective role against 
overweight in the two last periods for both sexes, mainly for 
girls. Period of 1989 to 2002/03 was the strongest vector asso-
ciated with overweight in boys and association decreased to the 
next period, from 2002/03 to 2008/09. 

Conclusions: BMI and height increased in a different way 
over the last forth years. These trends suggested height played a 
protective role in evolution of body mass mean and overweight 
indicators across time in Brazilian adolescents. 

Key words: adolecents, obesity, secular trends. 
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CHANGES IN THE PREVALENCE OF CHILD UNDER-
NUTRITION AND OVERNUTRITION IN NIGERIA 
FROM 1990-2008
O. Adeyemi1, R. Stoltzfus1, D. Pelletier1

1Division of Nutritional Sciences, Cornell University, 
Ithaca, New York, U.S.A

Background and objectives: Malnutrition – undernutri-
tion and overnutrition – is a major risk factor for morbidi-
ty. Knowing past prevalence of malnutrition and changes in 
prevalence with time can thus be vital for understanding and 
reducing morbidity. This study provides such knowledge for 
Nigeria, which bears a remarkable proportion of the global 
burden of morbidity.

Methods: Nationally representative cross-sectional data for 
children under five years of age from the 1990, 2003, and 2008 
Nigerian Demographic Health Surveys were used. For each 
survey year, stunting, wasting, and overweight were defined, 
using the 2006 WHO standards, as height-for-age z-score <-2, 
weight-for-height z-score (WHZ) <-2, and WHZ >+2 respecti-
vely. Descriptive statistics were obtained using complex survey 
design in Stata 11.2. 

Results: Nationally, there was a reduction in stunting from 
48.7% prevalence in 1990 to 40.6% in 2008. In contrast, was-
ting prevalence increased from 10.8% in 1990 to 14% in 2008. 
Overweight prevalence also increased from 2.5% in 1990 to 
8.8% in 2008. Similar trends were observed when the national 
prevalence of each indicator in 2008 was compared to that in 
2003. However, when stratified by wealth quintile, the results 
showed important differences in levels and magnitude of chan-
ges in malnutrition between poor and rich children. From 1990 
to 2008, stunting decreased from 36.7% to 24.2% among the 
richest children, but only from 53.7% to 52.3% in the poorest 
children. Likewise, while wasting increased from 7.1% to 9.1% 
among the richest, it increased from 13.9% to 20.7% among 
the poorest children. Yet, for both poorest and richest children, 
overweight increased from little over 2% in 1990 to 9% in 2008. 

Conclusions: Unless measures are taken to reverse obser-
ved trends, poor Nigerian children are and will continue to be 
at the greatest risk of both undernutrition and overnutrition. 

Key words: double burden of malnutrition, poverty.
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PO1483
IMPACT OF SOLAR POWERED IRRIGATION ON 
FOOD SECURITY, WATER SECURITY AND INCOME 
IN THE DISTRICT OF KALALÉ OF NORTHERN BE-
NIN
H. Alaofè1, J. Burney2, D. Taren1

1University of Arizona, College of Public Health 
2University of California, San Diego, International 
Relations, Pacific Studies

Background and objectives: In spite of all efforts and in-
vestments in smallholder irrigation schemes to improve rural 
household food security through improved productivity in de-
veloping countries, pressing issues such as rural poverty, food 
insecurity and social problems still prevail, which results in the 
scheme being undermined. The main objective of the study was 
to evaluate the impact of solar powered drip irrigation (PVDI) 
systems on household food security and on lifestyle changes in 
the Kalalé District of Benin. 

Methods: Solar-powered drip irrigation (PVDI) systems 
were installed in conjunction with local women’s agricultural 
groups engaged in horticulture as a way to reduce poverty and 
impacts of climate adaptation, and to improve food security. 
Results were compared with other women groups in other vi-
llages and random samples of households in the same villages. 
A household questionnaire based on FAO food security pillars 
(access to food, availability of food, utilization of food and the 
overall factor of food stability) was used to evaluate food secu-
rity before (n=244) and 1-year after (n=286) the PVDI systems 
were installed (2007-2008). 

Results: Severe food insecurity decreased by 46% and se-
vere water insecurity decreased by 32% in women’s group 
with PVDI while it was unchanged in other households. Only 
women’s groups decreased their health care insecurity but this 
was not associated with PVDI over this time period. Agricultu-
ral sales increased in all households over the 2-year period but 
greatest in women’s groups who used PVDI (150%), compared 
with women’s groups without PVDI (100%) and in 2 random 
samples of other households (58% and 41%). 

Conclusions: The research findings depict that solar powe-
red drip irrigation enhanced food security and household live-
lihood through access to water and income generation. 

Key words: Food insecurity, solar-powered drip irrigation, 
livelihood, income.

PO1474
THE STRATEGIC CAPACITY TO ADDRESS THE 
DOUBLE BURDEN OF MALNUTRITION AND DI-
SEASE IN NIGERIA
O. Adeyemi1, D.Pelletier1, C. Devine1

1Division of Nutritional Sciences, Cornell University, 
Ithaca, New York, U.S.A

Background and objectives: Overnutrition and noncom-
municable diseases (NCDs) are significant problems in Nige-
ria. Yet, the country still bears an alarming burden of under-
nutrition and infectious diseases. Policy interventions have 
been recommended as an integral approach to simultaneously 
addressing these issues. However, strategic capacity is required 
to initiate and sustain the policymaking process. Strategic ca-
pacity is the ability of individual and institutional policy actors 
to envision, create, agree upon, and generate commitment to a 
long term approach to address an issue. This study assessed the 
strategic capacity for addressing NCDs in Nigeria in addition 
to ongoing efforts to address undernutrition and infectious di-
seases. Previous evidence from Nigeria had revealed notable 
policy awareness but no formal policy on NCDs. 

Methods: Semi-structured interviews were conducted with 
34 key, multisectoral, Nigerian policy actors identified through 
snowball sampling. Participants’ views about NCDs, poten-
tial policy responses, and enablers/challenges for action were 
assessed. Interview transcripts were analyzed and aggregated 
using Atlas.ti 7. 

Results: Each policy actor possessed a partial understan-
ding of causes and potential long-term approaches for NCDs 
in Nigeria. When the responses of individual policy actors were 
aggregated, they presented a broad perspective on feasible po-
licy responses. However, a primary constraint was that there 
were no formal or informal mechanisms through which policy 
actors could pool their knowledge, expertise and other resou-
rces to forge consensus on such policy responses. Furthermo-
re, the strong leadership needed for building trust, organizing 
effective coalitions and moving forward with a coherent policy 
agenda did not exist. 

Conclusions: Nigeria possesses human and institutional re-
sources that could be mobilized to address NCDs but the stra-
tegic capacity for doing so does not presently exist. There is a 
need to recognize strategic capacity as a distinctive concept and 
to purposefully plan for and build this capacity. 

Key words: strategic capacity, NCDs, nutrition policy.
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PO1475
WHEN IS A HEALTHY DIET NOT A SUSTAINABLE 
DIET?
J. Macdiarmid1, J. Kyle1, G. Horgan1, G. McNeill1

1University of Aberdeen, Aberdeen, UK

Background and objectives: One of the challenges facing 
public health nutrition today is to define a healthy and an envi-
ronmentally sustainable diet and how to communicate this to 
consumers, as there are both synergies and conflicts between 
these issues. 

Methods: Linear programming was used to create dietary 
scenarios to illustrate how widely the estimated greenhouse 
gas emissions (GHGE) associated with the diet can vary while 
still meeting UK dietary recommendations for health. Dietary 
scenarios were generated using the same basic meal structu-
re (7-day menu), but changing some of the types or quanti-
ties foods within the meals. Four scenarios were created, with 
either healthy or unhealthy diets (either meeting dietary requi-
rements or not) and high or low in associated GHGE. 

Results: The different scenarios showed that making small 
changes to the foods in the diet but still meeting dietary re-
commendations could double the GHGE associated with the 
diet. It was also possible to create two diets with similar GHGE; 
one that met dietary recommendations for health and the other 
that met none of the recommendations. 

Conclusions: This modelling exercise highlights one of the 
fundamental differences between dietary recommendations 
for health and GHGE associated with the diet, which is that 
dietary recommendations tend to be based the nutrient con-
tent of the diet and can usually be achieved from a relatively 
wide combination of foods, while GHGE associated with the 
diet are dictated by a small number of food items with no con-
sideration of the nutrient content. This creates a challenge for 
providing simple a healthy sustainable diet since it cannot be 
assumed a healthy diet will have lower associated GHGE. 

Key words: sustainable diets, healthy, greenhouse gas emis-
sions, food, nutrients.

PO1476
COMMUNICATING THE CONCEPT OF HEALTH, EN-
VIRONMENTALLY SUSTAINABLE DIETS: DEVELO-
PMENT OF AN INTERACTIVE EDUCATIONAL TOOL
J. Macdiarmid1, G. Horgan1, G. McNeill1

1University of Aberdeen, Aberdeen, UK

Background and objectives: The concept of sustainable 
diets includes many different elements (e.g. health, environ-
ment, economic, social factors) and therefore is a complex 
issue to communicate. Current dietary intakes in the UK are 
neither sustainable for long term health nor the environment 
and the challenge is to communicate the combined dietary ad-
vice for healthier and more environmentally sustainable diets. 
The aim of this study was to develop an educational tool that 
incorporated the concept of both a healthy balanced diet and 
one lower in greenhouse gas emissions (GHGE). 

Methods: In collaboration with the Global Food Securi-
ty Programme, an interactive computer-based educational 
tool was developed using on the principles of the UK Eatwell 
plate. This is a plate divided into the five main food groups 
showing the relative proportions that make up a healthy diet. 
The tool allows the user to manipulate the proportions of the 
food groups on the plate, which is linked to two sliding sca-
les (health and GHGE). Changing the proportions of the food 
groups alters the health score and GHGE score of the diet. 

Results: The tool demonstrates how different elements of 
sustainability (i.e. heath and GHGE) can work either together 
or against each other depending on the different proportions 
of the food groups chosen, e.g. increasing high fat/high sugar 
foods reduces the health score, but also lowers the GHGE. Ini-
tial testing of the tool found it to be acceptable and usable by 
the general public and cognitive testing is now being used to 
test the interpretation of the material. 

Conclusions: The complexity of communicating the con-
cept of a healthy and environmentally sustainable diet should 
not be underestimated and simple educational tools are needed 
to try and convey dietary changes needed for healthy and more 
environmentally sustainable diets. 

Key words: sustainable diets, educational tool, healthy, gre-
enhouse gas emissions.
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PO1477
EFFECT OF PHYSICAL ACTIVITY AND NUTRITIO-
NAL EDUCATION ON BLOOD PRESSURE AND LI-
PID PROFILE IN A PEDIATRIC POPULATION.
J J. Muros1, M. Zabala2, M J. Oliveras-López3, P. Rodrí-
guez-Bouzas4, H. López-García de la Serrana1

1Department of Nutrition and Food Science, Univer-
sity of Granada, Granada, Spain 
2Department of Physical Education and Sports, 
University of Granada, Granada, Spain 
3Department of Molecular Biology and Bioche-
mistry Engineering, University Pablo de Olavide, 
Seville, Spain 
4Department of Statistics and Operations Research, 
University of Granada, Granada, Spain

Background and objectives: The cultural and social chan-
ges of recent years have changed the eating habits and physical 
activity of children. The objective was to determine the effects 
of nutritional education and vigorous extracurricular physical 
activity on blood parameters on children in primary education. 

Methods: The sample group consisted of 87 children (9-11 
years) divided between three groups: 41 students in the control 
group (G0), 21 students in nutritional education group (G1), 
and 25 students in physical activity and nutritional education 
group (G2). The intervention program was carried out in 6 
months of moderate to vigorous physical activity in 2 weekly 
lessons of 60 minutes, in addition to 6 sessions of nutrition 
education, held with the parents as well as the students, lasting 
approximately 2 hours each. The following parameters were 
measured: glycemia (GL) (mg/dl), total cholesterol (TC) (mg/
dl), HDL cholesterol (cHDL) (mg/dl), LDL cholesterol (cLDL), 
triglycerides (TG) (mg/dl) and both systolic (SBP) and diasto-
lic (DBP) blood pressure (mmHg). We performed T tests and 
Wilcoxon tests for two related samples to compare blood pa-
rameters changes. All analyses were conducted using the SPSS 
19.0 statistics package. 

Results: SBP increased in G0 and decreased in the rest of 
groups, without significant reductions. DBP increased in G0, 
was unchanged in G1 and decreased in G2 (p<0.05). G0 achie-
ved significant increases in TC p<0.05), G2 achieved signifi-
cant reductions in GL (p<0.05), cLDL and TC (p<0.001). TG 
showed a significant reduction in G1 (p<0.05) while the other 
groups showed significant changes. 

Conclusions: The results of this study provide evidence 
that a school-based program incorporating vigorous physical 
activity and nutritional education for children and parents can 
improve blood parameters in children. 

Key words: Nutritional education, Physical activity, Blood 
parameters, Children.

PO1478
FOOD SECURITY AND NUTRITIONAL STATUS 
AMONG ORPHANS AND OTHER VULNERABLE 
CHILDREN IN JOMORO DISTRICT, GHANA
G. Otoo1, G. Kudalor1

1Department of Nutrition and Food Science, Univer-
sity of Ghana, Legon, Accra, Ghana

Background and objectives: Orphans and other vulnerable 
children (OVC) are likely to experience food insecurity due to 
the absence of one or both parents from households. It is still 
difficult to determine whether the nutritional needs of orphans 
and other vulnerable children are different from that of other 
children. The main objective of this study was to determine as-
sociation between OVC status and child nutritional status and 
household food security. 

Methods: A cross-sectional survey employing purposive 
sampling was used to identify 168 female caregivers, with OVC 
(84) and without OVC (84). Sociodemographic and modified 
USDA household food security questionnaire was used to as-
sess food security. Weight and height of the children were used 
to compute the WAZ, WHZ and HAZ using WHO Anthro 
v3.2.2. Bivariate Chi-square analysis and T-test were used to 
assess the relationship between food security and OVC status. 
Binary logistic was used to determine the predictors of food 
security. 

Results: Only 25.6% of all households sampled where food 
secured. Households with OVC were less food secure (13.1%) 
compared to those without OVC (38.1%); (p<0.001). Caregi-
vers without OVC were significantly more likely to be emplo-
yed (p=0.034) and married (p=0.002). Households without 
OVC were 3.7 times more likely to be food secured compared 
to those with OVC (p=0.003). Households with only one child 
under 5 years were 2.6 times more likely to be food secure than 
those with more than one child. There was no clear association 
between underweight, stunting and wasting, and food security 
or orphan status. 

Conclusions: Food security is a problem in the Jomoro dis-
trict, with households with or without OVC being vulnerable 
to food insecurity and malnutrition. Further understanding of 
how low-income families manage limited food resources is ne-
cessary address food security in this district. 

Key words: Food security, Orphans and vulnerable chil-
dren, nutritional status.
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PO1479
PHYSICAL ACTIVITY, BIOCHEMICAL AND 
ANTHROPOMETRIC PROFILE AMONG HEALTH-
CARE PROFESSIONALS (UNIVERSITY OF ANTIO-
QUIA, COLOMBIA). LATINMETS STUDY
G. Deossa-Restrepo1, LI. González-Zapata1, 2, 3, J. Mon-
salve-Álvarez1, 2, 3, A J. Díaz-García1, 3, N. Babio3, 4, J. Sa-
las-Salvadó3, 4

1School of Nutrition and Dietetics, University of 
Antioquia, Medellín, Colombia	  
2Research Group in social determinants of nutrition 
and health status, Medellín, Colombia 
3Latin American network for the study of Metabolic 
Syndrome –RIBESMET- 
4Human Nutrition Unit, Research Institute Pere i 
Virgili, Universitat Rovira i Virgili; and CIBERobn, 
Institute Carlos III, Spain

Background and objectives: Cardiovascular disease is clo-
sely related to physical inactivity, body mass index (BMI), waist 
circumference, and lipid profile changes. This study correlates 
physical activity (in MET) to biochemical profile, BMI, and 
waist circumference among health care professionals. 

Methods: Cross-sectional study conducted in 283 students 
and professors from the health-care area schools at University 
of Antioquia, Colombia (2010-2011). The Minnesota Leisure-
time Physical Activity Questionnaire was used to define the 
levels of physical activity among participants (somewhat active 
(SA) <143 kcal/day, active (A) 143-283 kcal/day, and very ac-
tive (VA) >283kcal/day). Blood chemistry and anthropometry 
assessment (BMI and waist circumference) were performed. 
A descriptive and analytical study was performed using χ2 test 
and α = 0.05. SPSS v.18 

Results: 283 volunteers participated in the study, 71% fe-
male, 42, 8% teachers, 57, 2% students; according to physical 
activity level -PAL- SA 11, 3%, A 17% and VA 71, 7%. We found 
that both A and VA subjects showed lower (though not sig-
nificant, p>0, 05) levels of triglycerides, total cholesterol, and 
LDL cholesterol. Blood glucose showed a slight increase among 
A and VA participants compared to SA (p>0, 05). Waist cir-
cumference was inversely associated to PAL (p<0, 05). 

Conclusions: Through PAL is possible to obtain a waist 
circumference level and some lipid profile variables closer to 
normal ranges. Cardiovascular risk in this population could 
be reduced by increasing physical activity levels, which should 
be encouraged through life. The World Health Organization 
(WHO) recommends 300 minutes of moderate physical acti-
vity or 150 minutes of intense physical activity every week in 
order to achieve greater health benefits. 

Key words: Physical activity, body mass index, waist cir-
cumference, cholesterol, blood glucose.

PO1480
PROMOTING HEALTHY LIFESTYLE USING COM-
PLEX COMMUNITY-BASED APPROACH FOR AT-
RISK POPULATIONS OF DIABETES IN THAILAND: 
FORMATIVE EVALUATION
K. Sranacharoenpong1, S. Udomkarnjananan1, M. 
Chirdkiatisak1

1Institute of Nutrition, Mahidol University, Nakhon 
Pathom, Thailand

Background and objectives: The ultimate goal is to promo-
te healthy lifestyle for Thai people and to prevent the burden of 
diabetes among high-risk Thai populations, through the public 
health leadership, community linkages and innovative tech-
nologies for long-term outcomes. To achieve this goal, mul-
tiple cohesion stakeholders; community health care workers 
(CHCWs), health volunteers (HVs), at-risk people for diabetes 
(ARPD), and change agents (students) are involved to establish 
lifestyle modification program regarding diabetes prevention. 
To investigate barriers to and supports for implementing a 
healthy lifestyle to prevent diabetes for at-risk people in Chiang 
Mai province, Thailand. 

Methods: We conducted formative evaluation at commu-
nities, healthcare centers and schools with stakeholders. In-
terviews were used to gather gaps and supports in services, 
program needed that suited for Thai health care system. We 
interviewed CHCWs (n=4), HVs (n=4), ARPD (n=5), teacher 
(n=5) and students ‘parents (n=3). Focus groups conducted to 
get insight key issues of barriers and opportunities for health 
promotion. HVs (n=21), ARPD (n=21) and students (n=22) 
were invited for focus groups. Coded transcripts from audio-
taped interviews and focus groups were analyzed by hand and 
using NVivo software. Concept mapping illustrated findings. 

Results: CHCWs, HVs, and ARPD identified potential 
barriers to program success as motivation for regular partici-
pation (e.g., physical activity program, school lunch program 
and quality management), lack of nutritional education and 
supporting healthy environments (e.g., junk foods and soft-
drinks at schools and communities) and lack of health promo-
tion policy supported for sustainability. However, CHCWs and 
teachers identified opportunities to integrate health promotion 
and disease prevention into their duties. HVs and ARPD su-
ggested to integrate increasing physical activity into their lifes-
tyle, e.g., traditional Thai dancing, walking, bicycle. 

Conclusions: Formative research supports the need for the 
effective, sustainable lifestyle modification program to support 
ARPD in the communities. 

Key words: health promotion, lifestyle modification pro-
gram, Thailand.
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PO1482
A HIGH FAT, HIGH GI, LOW FIBRE DIETARY PAT-
TERN IS ASSOCIATED WITH INCREASED TYPE 2 
DIABETES RISK IN BRITISH ADULTS
S. Pastorino1, M. Richards1, M. Pierce1, D. Kuh1, GL. Am-
brosini2

1MRC Unit For Lifelong Health and Ageing, London, 
UK 
2MRC Human Nutrition Research, Elsie Widdowson 
Laboratory, Cambridge, United Kingdom

Background and objectives: Evidence suggests a protective 
role against Type 2 Diabetes (T2D) for some dietary factors, in 
particular, low glycaemic index (GI) foods, dietary fibre and 
a diet low in fat. However, few studies have considered these 
three dietary factors simultaneously, in relation to T2D risk. 
The objective of this analysis was to examine the relationship 
between a dietary pattern (DP) characterised by GI, fibre den-
sity and fat density and incident T2D risk in a British adult 
population. 

Methods: Subjects were 1257 adults from the 1946 British 
Birth Cohort. Dietary intake was measured at age 53 using a 
5-day diet diary. Reduced rank regression was applied to iden-
tify a DP characterised by high GI, low fibre-density and high 
fat-density. Each subject received a DP z-score measuring how 
much their intake reflected this DP. T2D incidence was identi-
fied using validated self-report, fasting blood glucose and hae-
moglobin A1c levels. Logistic regression models, adjusted for 
socio-economic class, education, smoking, body mass index 
(BMI), waist circumference (WC) and physical activity, were 
used to examine prospective associations between DP z-scores 
at 53 y of age and risk of T2D at 64 y of age. 

Results: The DP was characterised by low intakes of fruit, 
vegetables, yogurt and high-fibre cereals and high intakes of 
white bread, chips, fried foods and butter. After 10 years of 
follow-up 119 people developed T2D. People in the highest 
tertile of DP z-scores had more than double the risk for T2D 
(OR=2.11, 95%CI: 1.08-3.09) compared to those in the lowest 
tertile. This association remained significant after adjustment 
for BMI and WC (OR=1.81, 95% CI: 1.01, 3.23). 

Conclusions: A high-fat, high-GI, low-fibre dietary pattern 
may increase the risk of T2D in older adults predominantly via 
pathways that are independent of BMI and WC. 

Key words: Type 2 diabetes; dietary patterns; diet.

PO1484
GLYCEMIC INDEX AND GLYCEMIC LOAD AND RISK 
OF MORTALITY: THE PREDIMED STUDY.
I. Castro-Quezada1, A. Sánchez-Villegas1, 2, M A. Ruíz-
López3, 4, R. Artacho3, J. Álvarez-Pérez1, 2, R. Estruch2, 
J. Salas-Salvadó2, MI. Covas2, D. Corella2, E. Gómez-
Gracia2, J. Lapetra2, X. Pintó2, F. Arós2, M. Fiol2, R M. 
Lamuela-Raventós2, M A. Martínez-González2, L. Serra-
Majem1, 2

1Department of Clinical Sciences, University of Las 
Palmas de Gran Canaria, Las Palmas de Gran Cana-
ria, Spain 
2Ciber Fisiopatología Obesidad y Nutrición (CIBERO-
BN, CB06/03), Instituto de Salud Carlos III, Spain 
3Department of Nutrition and Food Science, Univer-
sity of Granada, Spain 
4Institute of Nutrition and Food Technologies, Uni-
versity of Granada, Spain

Background and objectives: Dietary fiber has been related 
with a lower risk of all cause mortality. However, there are di-
fferent types of carbohydrates that have diverse glycemic res-
ponse. Dietary glycemic index (GI) and glycemic load (GL) are 
indicators frequently used to assess this variation. The effect of 
GI and GL in all-cause mortality has not been sufficiently stu-
died. To estimate the association between dietary GI/GL and 
risk of all-cause mortality in the PREDIMED study. 

Methods: The PREDIMED study is a nutritional interven-
tion trial for primary cardiovascular prevention in individuals 
at high cardiovascular risk. From 7, 447 participants from the 
PREDIMED trial we followed 3, 707 non-diabetic men and 
women (55-80 years) with complete and plausible dietary data. 
Dietary information was collected using a validated 137-item 
food frequency questionnaire (FFQ). We assessed baseline GI 
and GL values of each item by a 5-step methodology, using the 
International Tables of Glycemic Index and Glycemic Load 
Values. Deaths were ascertained through medical records and 
consultation of the National Death Index. Cox regression mo-
dels were used to estimate multivariable-adjusted hazard ratios 
(HR) and 95% Confidence Intervals (CI) for mortality, accor-
ding to quartiles of GI/GL adjusting for potential confounders. 

Results: After a median of 4.65 year of follow-up, 123 
deaths were observed. Participants in the highest quartile of 
baseline GI showed an increment in the risk of mortality [HR= 
2.04 (95% CI: 1.08-3.84] as compared to those in the lowest 
quartile. Moreover, a significant dose-response relationship 
was observed [P for trend = 0.033]. Baseline dietary GL was 
not associated to mortality risk. 

Conclusions: A direct association between baseline dietary 
GI and mortality was found within non-diabetic participants 
from the PREDIMED trial. 
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PO1485
LOW PHYSICAL FITNESS SCORE ASSOCIATED TO 
CARDIOVASCULAR HEALTH FACTORS IN CHI-
LEAN SCHOOL CHILDREN FORM SIX TO 14 YEARS 
OLD
G. Salazar Rodríguez1, M. Suarez-Reyes1, J. Meza1, R. 
Burrows2, F. Navarro3

1Energy Metabolism Laboratory.Institute of Nu-
trition and Food Technology, University of Chile, 
Santiago, Chile 
2Institute of Nutrition and Food Technology, Univer-
sity of Chile, Santiago, Chile 
3Institute of Nutrition and Food Technology, Univer-
sity of Chile, Santiago, Chile 
4Institute of Nutrition and Food Technology, Univer-
sity of Chile, Santiago, Chile 
5Health Promotion, Metropolitan Health Secretariat, 
Ministry of Health, Santiago, Chile

Background and objectives: Chile faces increased obesi-
ty prevalence and low physical activity in children. Adequate 
physical fitness (PF) protects cardiovascular health (CVH). The 
objectives were: a) associate physical fitness to simple markers 
of CVH, b) detect children at risk, by generating a Z-Score 
composed of waist circumference (WC) blood pressure (BP), 
excess fat and associate it to tertiles of physical fitness in chil-
dren. 

Methods: In Santiago urban sector, a sample of 1686 chil-
dren was selected from 17 state funded, semi-funded and pri-
vate schools. Subjects were selected at random, by level and sex 
at schools. Standardized anthropometry, maturation, blood 
pressure, six minutes walk test (6MWT), standing long jump 
(SLJ) and grip strength (GRS) were measured. 

Results: Obesity prevalence was 19, 7 % of obesity (22, 1% 
in girls and 17% in boys). CV risk expressed as WC>P90 oc-
curred in 16, 5%, 3, 5% had PA >P90 and had 51, 3 23, 9 mm 
subcutaneous fat. Two z-scores were built and compared to PF 
test. Thus, children in the PF lowest textiles, increased 2, 7 their 
CV risk. Children from state schools and girls had the worst PF 
and CV risks. 

Conclusions: Excess fat, WC> P90 and BP> P90 were found 
in children with worst PF. Thus, with routine and easy measu-
rements at schools, children at CHV risk could detect, without 
collecting blood samples. Low PF is a potent marker of CHV 
health risk in school children. 

Key words: physical fitness, zscore, cardiovascular health.

PO1486
REDUCING ADDED SALT IN VEGETABLE SOUP: 
HEDONIC IMPACT IN ELDERLY AND PRE-SCHOOL 
CHILDREN
C. Gonçalves1, S. Monteiro1, P. Padrão1, A. Rocha1, S. 
Abreu2, O. Pinho1, 3, P. Moreira1, 2, 4

1Faculty of Nutrition and Food Sciences, University 
of Porto, Portugal 
2Research Centre in Physical Activity, Health and 
Leisure, University of Porto, Portugal 
3REQUIMTE, Laboratory of Bromatology and Hy-
drology, Faculty of Pharmacy, University of Porto, 
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4Public Health Institute from the University of Porto, 
Portugal

Background and objectives: Reducing salt intake and im-
plementing a strategy of small reductions is often advised. The 
objective of this study was evaluate the impact of a 30% reduc-
tion of the vegetable soup salt content on elderly and children’s 
hedonic preferences. 

Methods: This study took place in a natural setting (institu-
tional canteens). Elderly subjects were 29 older adults (79.7±8.9 
years, 20 females), who were recruited in two public nurseries 
(NH1 and NH2). The 49 children (4.5±1.29 years, 26 girls) 
were recruited from a public pre-school (PS). Through ran-
domization and cross-over, the subjects tasted and evaluated a 
vegetable soup prepared as usual and a variant soup with a 30% 
salt reduction, in consecutive days. The order of presentation 
of the two soups was different across nurseries and schools. 
Salt content was determined using flame photometry method. 
A hedonic description of the food variants was performed; 
elderly evaluated hedonic perception using a visual analogue 
scale with 10 cm line scale (from “very good” to “very bad”), 
and children evaluated hedonic perception through perceived 
liking ranking using a five point facial scale.

Results: The mean baseline salt levels/100 g soup were 
300.7 mg, 206.7 mg, and 147.0 mg, respectively in NH1, NH2, 
and PS; reductions of 30% were prepared on these values. Sta-
tistical significant differences on hedonic evaluation between 
reduced salt content soups and soups with usual salt levels were 
not observed. The results of hedonic evaluation, before and af-
ter reduced salt content were 0.7 and 0.8 in the elderly, and 4 
and 4 in children. 

Conclusions: No impact of a 30% decrease in salt content 
of vegetable soup was found either in children and elders. The 
reduction of 30% of added salt could be considered without 
suppressing the hedonic value of vegetable soups. 

Key words: Elderly, Pre-school Children, Salt, Hedonic, 
Soup.
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PO1487
THE COST OF HOME DELIVERY SCHEMES FOR LI-
PID-BASED NUTRIENT SUPPLEMENT PRODUCTS: 
A POLICY EXPERIMENT FROM RURAL MALAWI
S. Vosti1, J. Humber1, T. Phiri2, P. Ashorn3, K. Maleta4, K. 
Dewey5

1Department of Agricultural and Resource Econo-
mics, University of California, Davis, Davis, CA, USA 
2iLiNS Project, University of Malawi, Blantyre, 
Malawi 
3Department of International Health, University of 
Tampere Medical School, Tampere, Finland 
4Department of Community Health, University of 
Malawi College of Medicine, Blantyre, Malawi 
5Department of Nutrition, University of California, 
Davis, Davis, CA, USA

Background and objectives: Public policy makers may play 
a role in promoting products demonstrated to be efficacious 
in addressing hidden hunger. Home delivery reduces the out-
of-pocket costs of accessing these products, to zero if they are 
provided for free. However, home delivery is not cheap, espe-
cially in rural areas; little is known costs. This paper provides 
evidence based on a home-delivery scheme undertaken by the 
International Lipid-Based Nutrient Supplements (iLiNS) Pro-
ject research team in rural Malawi. 

Methods: Estimates of home delivery costs for lipid-based 
nutrient supplements (LNS), including product procurement, 
transportation, staffing and storage costs, are based on those 
faced by the iLiNS-DOSE Project. A cost model was developed 
and used to run a hypothetical five-year policy experiment to 
provide nationally produced LNS to 60% of the approximately 
12, 000 young children aged 6-24 months. LNS is delivered bi-
weekly to all children in the targeted age bracket; thus, older 
early-enrollees and young late-enrollees would not receive the 
full 18-month intervention. 

Results: Total cost of the hypothetical five-year interven-
tion would be approximately US$3.3m. Cost per treated-child 
is US$69; cost per fully-treated-child is US$89. 63% and 21% of 
the total cost is attributable to product purchases and person-
nel costs, respectively. 

Conclusions: Low effective demand for products proven 
to combat hidden hunger may prod delivery of these products 
directly to targeted children’s homes. A five-year hypothetical 
policy experiment suggests that the cost of procurement, sto-
rage and weekly home delivery of a nationally produced LNS 
product can be large. Changes to intervention protocol (target 
population, frequency of delivery, etc.) will affect costs. The ex-
pected health and other benefits associated with each proposed 
intervention strategy would have to be compared to these costs 
in order to set priorities. 

Key Words: Nutrient Supplements; Home Delivery; Malawi 
Acknowledgement Funded by the Bill & Melinda Gates Foun-
dation.

PO1488
EFFECTS OF ALTERNATIVE SPATIAL DISTRIBU-
TION SCHEMES ON HOUSEHOLD ACCESS COSTS 
OF LIPID-BASED NUTRIENT SUPPLEMENTS: CASE 
STUDY IN RURAL BURKINA FASO
S. Vosti1, M. Hamilton2, R. Guissou3, J. Ouedraogo4, K. 
Brown5, S. Hess5

1Department of Agricultural and Resource Econo-
mics, University of California, Davis, Davis, CA, USA 
2Department of Environmental Science and Policy, 
University of California, Davis, Davis, CA, USA 
3Institut de Recherche en Sciences de la Santé, 
Bobo Djoulasso, Burkina Faso 
4Institut de Recherche en Sciences de la Santé, Oua-
gadougou, Burkina Faso 
5Department of Nutrition, University of California, 
Davis, Davis, CA, USA

Background and Objectives: Identifying cost-effective 
strategies for delivering efficacious nutrient supplements is a 
policy challenge, especially in rural areas. This paper examines 
the effects of alternative distribution outlet schemes on trans-
portation costs of 3, 146 households in the Dandé health cli-
nic catchment area (1, 600 sq. km), Burkina Faso, site of the 
International Lipid-Based Nutrient Supplements Zinc research 
project. 

Methods: Spatially referenced data on households, hospi-
tals, clinics and markets, and on the road networks that link 
them, are combined with the motorized transportation fare 
structure to construct a distance-based transportation cost 
overlay. This overlay is then used to estimate the household-
specific, one-way transportation costs under alternative lipid-
based nutrient supplement (LNS) distribution outlet schemes. 

Results: If the full-service Bobo Dioulasso Hospital is the 
only outlet, there is a wide range of household-specific one-way 
transportation costs; average transportation cost is US$ 1.96. 
Extending the distribution network to include the local, limi-
ted-service Dandé Hospital reduces the average transportation 
cost to US$ 1.16; the spatial distribution of household access 
costs changes. Extending the network to include all health cen-
ters reduces average transportation cost to US$ 0.60. Adding 
markets as distribution outlets does not further reduce average 
transportation costs. Results of this distance-based approach 
could be expressed in other metrics, e.g., walking time, without 
loss of generality but perhaps with different policy implications. 

Conclusions: Full-service hospital-based (only) distribu-
tion is the most costly LNS distribution scheme to households. 
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Extending the network of outlets to include all hospitals, health 
centers and clinics reduces average households access costs by 
nearly 70%; doing so shifts the cost burden from households 
to other entities charged with managing this larger outlet net-
work. Using this model, involving retail outlets offers no hou-
sehold transportation costs savings. 

Key Words:Transportation Costs; Burkina Faso; LNS Ac-
knowledgement Funded by the Bill & Melinda Gates Founda-
tion.

PO1489
EPIDEMIOLOGY OF FOOD POISONING IN CHIL-
DREN
F. Hadrya1, H. Hami1, S. Benlarabi2, D. Benali1, R. Soula-
ymani-Bencheikh2, 3, A. Soulaymani1

1Laboratory of Genetics and Biometry, Faculty of 
Sciences, Ibn Tofail University, Kenitra, Morocco 
2Moroccan Poison Control Center (MPCC), Rabat, 
Morocco 
3Faculty of Medicine and Pharmacy, Mohammed V 
University, Rabat, Morocco

Background and objectives: Food-borne diseases are a wi-
despread and growing problem of public health. They spared 
no age, no country region and can happen at any time. One 
of the main vulnerable groups is the children. This study aims 
to determine characteristics of food poisoning among children 
aged less than 6 years old in Morocco, in order to better un-
derstand this problem to reduce the morbidity and mortality 
resulting from it. 

Methods: A retrospective analysis of food poisoning cases 
occurred in Morocco, notified between 1992 and 2008 in the 
Moroccan Poison Control Center (MPCC), was performed. 

Results: During this period, 2 589 cases of food poisoning 
among children under the age of 6 years have been reported to 
MPCC, 97% to the emergency department. According to re-
ported data, boys were more exposed to poisoning than girls 
(p<0.01). Of the 1 468 cases for whom the food has been iden-
tified, dairy products were the most accused. The mean consul-
tation length was 9 hours. Most patients had shown digestive 
disorders accompanied by general, neurological and respira-
tory disorders. Of the 1719 cases for whom the evolution is 
known, 12 of them died and 2 children aged 2 and 6 years had 
developed sequelae. The health status of other children has im-
proved under decontamination and symptomatic treatment. 

Conclusions: The efficient treatment remains prevention 
focused on public awareness about the dangers of this type of 
poisoning, especially for those at risk, children and the elderly. 

Key words: Food; Poisoning; Child; Epidemiology; Moroc-
co.

PO1490
STAPHYLOCOCCUS AUREUS IN DAIRY PRODUCTS 
AND FOOD POISONING IN MOROCCO
F. Hadrya1, H. Hami1, S. Benlarabi2, D. Benali1, A. Elouar-
di3, S. Senouci3, R. Soulaymani-Bencheikh2, 4, A. Soulay-
mani1

1Laboratory of Genetics and Biometry, Faculty of 
Sciences, Ibn Tofail University, Kenitra, Morocco 
2Moroccan Poison Control Center (MPCC), Rabat, 
Morocco 
3Department of Microbiology and Food Hygiene, 
National Institute of Hygiene, Rabat, Morocco 
4Faculty of Medicine and Pharmacy, Mohammed V 
University, Rabat, Morocco

Background and objectives: In Morocco, Staphylococcus 
aureus is the most common cause of bacterial gastroenteritis, 
due to consumption of contaminated food. The aim of this stu-
dy is to describe the epidemiological and microbiological profi-
le of dairy poisoning in the Rabat-Salé-Zemmour-Zaer region. 

Methods: A retrospective study was conducted on food poi-
soning cases reported to the Moroccan Poison Control Center 
(MPCC), between 2004 and 2008, and data of dairy products 
samples (sold in small and large commercial surfaces) analyzed 
in Laboratory of Food Microbiology at the National Institute of 
Hygiene in Rabat, during the same period. 

Results: During 2004-2008, the MPCC has recorded 141 
cases of dairy poisoning whose 127 cases were from Rabat. 
Urban area was the most affected (p<0.001). Nearly half of ca-
ses were recorded in autumn. The average age of victims was 
7 years old. Milk and milk beverages were frequently involved 
(62%). Most patients had shown hepato-digestive disorders. 
Six cases were presented in addition, asthenia, cutaneous signs 
and dizziness. The health status of patients has improved under 
symptomatic treatment. Analysis of variance showed signifi-
cant effects of age and consultation length on patients’ health 
status. During the study period, 1 383 samples were analyzed, 
of which 677 dairy products samples were unfit for consump-
tion. Enterotoxin-producing Staphylococcus were detected in 
6% (41/677) of these samples at mean levels of 106 CFU.g-1. 
Contamination peak was recorded in autumn (27%). Cream is 
the dairy product that has been most involved (34%). 

Conclusions: Due to the universal standards, some dairy 
products had not a proper quality for use by consumers, even 
in times of cold weather. High levels of contamination by S. au-
reus may be due to bad storage mainly, and lack of equipment 
and staff hygiene. 

Key words: Dairy; Poisoning; Staphylococcus aureus; Mo-
rocco.
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PO1492
CONSTRUCTION AND ON-LINE PUBLICATION OF 
A DATABASE OF WORLDWIDE FOOD AND NUTRI-
TIONAL GUIDES AND BENCHMARKS
G. Botelho1, 2, S. Rodrigues
1Coimbra College of Agriculture, Polytechnic Insti-
tute of Coimbra, Coimbra, Portugal 
2Department of Food Science and Technology, CER-
NAS Research Unit, Coimbra College of Agriculture, 
Polytechnic Institute of Coimbra, Coimbra, Portugal

Background and objectives: In this research work, food 
and nutritional guides and benchmarks, from several countries 
around the world were identified and compiled. All collected 
documents are related to the food and nutrition education the-
me and to healthy lifestyles strategies, capable of reflecting the 
nutritional recommendations directed towards various target 
groups. This information refers to 64 countries and totalizes 
601 food and nutritional guides and benchmarks. 

Methods: For database construction, the documents were 
separated by continents and, for a better organization, 7 re-
gions emerged: Europe, North America, Central America, 
South America, Africa, Asia and Oceania. In total, 66 tables 
were created, presenting 7 different sections: institution iden-
tification, guide/benchmark name, publication year, legal de-
posit (only available for Portugal and Spain), ISBN (only for 
countries with this information available), access link for the 
on-line document availability and, finally, the date when each 
document was first accessed. 

Results: A database entitled “Food and Nutritional Guides 
and Benchmarks in the World” was built being freely available 
and downloadable in the official web site of the Public Higher 
Education Institution “Escola Superior Agrária de Coimbra” 
(Instituto Politécnico de Coimbra) through the electronic ad-
dress www.esac.pt (in the banner entry “trabalhos de alunos”, 
translated in English as “students’ works”). 

Conclusions: Recognizing that all this information will ne-
ver be complete, this database is potentially a useful tool, not 
only for students, but also for researchers, teachers, educators, 
instructors and health professionals in the areas of food and 
nutrition sciences. Additionally, it is intended that the database 
should be seen as a dynamic instrument able to potentiate the 
interest due to its continuous update, encouraging the search 
for new knowledge. 

Key words: guides, benchmarks, food, nutritional, on-line 
database.

PO1493
POLICY IMPLICATION OF QUALITATIVE EXPLORA-
TION OF STAKEHOLDERS PERSPECTIVES ABOUT 
INTEGRATION OF ESSENTIAL NUTRITION AC-
TIONS/INTERVENTIONS INTO NIGERIA HEALTH 
SYSTEM
O. Anjorin1, I.Akinyele1

1Department of Human Nutrition, University of 
Ibadan, Ibadan, Oyo State, Nigeria	

Background and objectives: Significance of an enabling 
environment for nutrition has not been studied in Nigeria and 
contextual issues continue to affect scale-up of efficacious nu-
trition interventions. Within Nigeria health system, it is not 
clear how nutrition interventions are being integrated into cri-
tical contact periods. This study examined perceptions of key 
stakeholders involved with nutrition planning and implemen-
tation, to understand enabling environment for integrating es-
sential nutrition actions/interventions (ENAs) into the Nigeria 
health system. 

Methods: Semi-structured interviews were conducted with 
30 nutrition stakeholders from donor agencies, federal and sta-
te ministries and agencies of health, academia and independent 
nutrition consultants who were recruited through snowballing 
technique. Interviews focused on respondents perception 
of nutrition as it relates to WHO’s six building blocks of the 
health systems. Thematic analysis was then conducted to iden-
tify common themes. 

Results: In-depth analysis showed that most stakeholders 
perceived that leadership and governance for ENAs program-
mes in Nigeria is weak and characterized by poor- coordina-
tion, commitment and resource allocation and low-level of ad-
vocacy, . Financing and supplies for ENAs in Nigeria are donor 
and development partners driven with very little government 
commitment. Human resources for nutrition were perceived 
as deficient since most personnel implementing ENAs are not 
trained nutritionists. Stakeholders further adjudged that ENAs 
implementation have not been systematically integrated into 
the primary health care system. Nutrition information systems 
in Nigeria were likewise considered as non-existent, with no 
harmonized method of data collection and integration. 

Conclusions: In Nigeria, integration of ENAs is weak 
across the six building blocks of health systems. Stakeholders 
recommended that having a coordinating agency for nutrition 
directly under the Presidency is the best for integrating ENAs 
into the Nigeria health system. It is implied that engaging poli-
cy makers through advocacy is necessary to improve nutrition 
integration. 

Key words: Nutrition interventions, Stakeholders perspec-
tives, policy.
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PO1494
SITUATIONAL ANALYSIS OF NATIONAL POLICY 
ON FOOD AND NUTRITION IN NIGERIA
O. Anjorin1, I.Akinyele1

1Department of Human Nutrition, University of 
Ibadan, Ibadan, Oyo State, Nigeria

Background and objectives: Since the launch of the Nige-
rian National Policy on Food and Nutrition in year 2002, there 
has been no assessment of the state of implementation of its key 
elements. Indeed, although the active period of the document 
ends in four years (year 2016), it is not clear what has been 
achieved in its implementation. This study therefore assessed 
the nutrition policy performance through a desk review of nu-
trition related programmes documents in Nigeria. 

Methods: Content analysis of the National Policy on food 
and Nutrition (NPFN), and the National Plan of Action for 
Nutrition (NPAN) were conducted with a focus on health re-
lated content. Performance of the health related nutrition in-
terventions and activities were assessed based on availability of 
guidelines, training manuals and programmes implementation 
documents as well as technical reports. 

Results: The NPFN had five specific objectives of which 
three were directly related to health sector implementation. As 
detailed in the NPAN, health sector tasks related to policy has 
been achieved through the Federal Ministry of Health (FMOH) 
with the development and dissemination of training manuals 
for IYCF and revision of these guidelines in the year 2011. 
Guideline on Nutritional Care and Support for People Living 
with HIV in Nigeria was also developed in year 2011. The Na-
tional Primary Health Care Development Agency (NPHCDA) 
likewise developed the Maternal Newborn and Child Health 
Week training manual among others. Content analysis showed 
that actual interventions implementation has been fragmented 
and uncoordinated. Information about programme financing 
was also deficient, so it was not possible to assess policy and 
programmes financing. Available information showed high do-
nor reliance in financing of nutrition activities. 

Conclusions: Although certain health related elements of 
the nutrition policy have been implemented, they have neither 
been implemented at scale nor coordinated. 

Key words: Nutrition Policy, Situation Analysis, Implemen-
tation.

PO1495
EFFECT OF MEDITERRANEAN DIET COMPO-
NENTS ON SELECTED CARDIOVASCULAR RISK 
FACTORS,ALL-CAUSEMORTALITY AND CARDIO-
VASCULAR MORTALITY: SYSTEMATIC REVIEW
Y. Yuliana1, M Y. Chan1

1Newcastle University, Newcastle, UK 

Background and objectives: Mediterranean diet has been 
associated with lower risk of cardiovascular diseases. Objecti-
ve: To evaluate the cardioprotective effect of some of the po-
pular Mediterranean dietary components: olive oil, fish, fruits 
and vegetables, wholegrains and wine and to propose suitable 
recommended dietary dosage and frequency of the consump-
tion. 

Methods: A updated systematic review of observational 
and intervention studies in Scopus database (including Medli-
ne database) was performed. Inclusion criteria include English-
publication studies published since 2001 up to 31 January 2013, 
adult participants (?18 years old), interventions which stated 
frequency of consumption of each investigated component.For 
studies which showed at least one significant improvement of 
outcome was considered as cardioprotective. 

Results: A total of 4,033 abstracts were obtained prior to 
title and abstract screening. Out of this, 67 original research 
studies were reviewed and 39 studies were included in the final 
rigorous list for review.Of these 39 studies, 34 had shown pro-
tective effects. 

Conclusions: Current recent evidence showed that con-
sumption ofolive oil, nuts, legumes, fruits and vegetables, who-
legrains, and moderate alcohol/wine consumption) could help 
to reduce the risk of cardiovascular disease and mortality. 

Key words: Mediterranean diet cardiovascular risk all-cau-
se mortality cardiovascular mortality

PO1497
WHAT IS THE OBESITY PREVELANCE OF NOR-
THERN CYPRUS?
C. Gezer1, S.Dal1, E. Ozer1, S. Yucecan1

1Near East University, Faculty of Health Sciences, 
Department of Nutrition and Dietetics, Turkey

Background and Objectives: Obesity is a complex multi-
factorial chronic disease and its prevelance increases day by 
day on all around the world. Thus, in this study it’s aimed to 
evaluate adult obesity prevelance of Turkish Republic of Nor-
thern Cyprus (TRNC). 

Methods: The subjects were 1740 adults (738 males, 1002 
females) aged 19-65 years (39.1±13.3 year) who were selected 
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to constitute a representative Northern Cyprus population as 
a whole between June-July 2012. Height and weight were ob-
tained using standardized equipment. Overweight was consi-
dered at BMI of 25 to 29.9 kg/m2 and obesity at a BMI of >30 
kg/m2. 

Results: The mean BMI was 27.2±4.5 kg/m2 in men and 
26.8±6.1 kg/m2 in women. The prevalance of overweight and 
obesity was 34.4% and 26.4%, respectively in Northern Cyprus. 
This results significantly differs between five main area of coun-
try. Remarkably, Güzelyurt has the lowest (16.4%), Nicosia and 
Iskele have the highest (28.8%) prevelance. The prevalance of 
obesity increases by the age groups (19-30yr, 31-50yr, 51-65yr); 
11.7%, 27.4% and 44.3%, respectively (p<0.05). There was sta-
tistically significant positive correlation between age and BMI. 
The prevalance of overweight and obesity in men was 40.2% 
and 25.7%, respectively. The corresponding percentages in wo-
men were 30.0% and 26.9%. 

Conclusions: The prevalance of overweight and obesity in 
Northern Cyprus adult population is very high. A national plan 
of action to overcome obesity is urgently needed to reduce the 
economic and health burden of obesity in this country. 

Key words: obesity, body mass index, nutrition.

PO1498
URBAN GHANANIAN CHILDREN WITH LESS 
PHYSICAL ACTIVITY ARE MORE PRONE TO 
OVERWEIGHT/OBESITY
E. Colecraft1, A. Lartey1, G. Marquis2, G. Otoo1

1Department of Nutrition and Food Science, Univer-
sity of Ghana, Ghana 
2School of Dietetics and Human Nutrition, McGill 
University, Canada

Background and objectives: Childhood obesity, a growing 
public health concern in developing countries, puts children at 
risk of serious health problems later in life. In Ghana, there is li-
mited data on the magnitude and determinants of overweight/
obesity in children to inform public health interventions. 
We aimed to determine the prevalence and determinants of 
overweight/obesity among school-age children in two major 
urban centers in Ghana. 

Methods: Cross-sectional survey of 3, 089 pupils aged 9 
to 15 years attending private or public schools in Ghana’s two 
largest urban centers (Accra and Kumasi). Children and their 
mothers were interviewed on socio-demographic characteris-
tics and the children’s dietary intake and physical activity in the 
past week. Children’s weight and height measurements were 
taken and their BMI for age and sex computed. Logistic regres-
sion was used to explore household and individual factors as-
sociated with overweight/obesity (WHO BMI Z-Score >1SD) 
in the children. 

Results: More children were overweight/obese (14.7%) 
than underweight (3.9%). Female children were 2.4 (CI: 1.79, 
3.13) times more likely to be overweight/obese than male 
children. Household factors associated with increased risk of 
overweight/obesity among the children included mother ha-
ving completed post-secondary education vs. mother having 
no formal education (OR=1.84; 95% CI: 1.02, 3.32) and hou-
sehold in the third tertile of socioeconomic status vs. being in 
the first tertile (OR=.5; 95% CI: 1.12, 1.99). Children who ne-
ver walked to school and children who engaged in a sporting 
activity fewer than 3 days a week had at least 36% higher odds 
of being overweight/obese compared to those who sometimes 
walked to school or engaged in a sporting activity at least 3 
days a week. 

Conclusions: Improving physical activity habits among 
school-age children is important for addressing overweight/
obesity in this population. The study was funded by Internatio-
nal Development Research Center (IDRC, Canada). 

Key words: overweight, obesity, school-age children, Gha-
na.
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VOLUME AND PATTERNS OF PHYSICAL ACTI-
VITY IN RURAL CAMBODIAN CHILDREN AGED 
15-MONTHS
M. Ogden1, N. Roos1, D. Faurholt-Jepsen1, J. Skau1, H. 
Friis1, C. Ritz1, S. Brage2, C. Chamnan3

1Department of Human Nutrition, University of 
Copenhagen, Copenhagen, Denmark 
2MRC Epidemiology Unit, Institute of Metabolic 
Science, Addenbrooke’s Hospital, Cambridge, Uni-
ted Kingdom 
3Department of Fisheries Post-Harvest Technologies 
and Quality Control (DFPTQ), Fisheries Adminis-
tration (FiA), Ministry of Agriculture, Forestry and 
Fisheries, Phnom Penh, Cambodia

Background and objectives: At present the physical activi-
ty of young children resided in low-income countries remains 
relatively unexplored. The main purpose of this study is to con-
tribute to fill out a knowledge gap regarding the prevalence and 
patterns in young Cambodian children’s physical activity. 

Methods: 397 toddles (M: n = 215, F: n = 182) wore accele-
rometers GT3X+ Actigraph accelerometers for six consecutive 
days. Outcomes were total activity, expressed as mean counts 
per minute (cpm), sedentary activity (SED; cpm < 100) and 
moderate-to-vigorous intensity physical activity (MVPA; cpm 
> 1676) and the percentage of children meeting the current re-
commendations of 180 minutes physical activity per day. Gen-
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der differences in outcomes were tested in multiple regression 
models. 

Results: Despite 25% and 11% of children presenting 
chronic and acute malnutrition, respectively, children expres-
sed high levels of total activity (891cpm) and MVPA (18%). 
However, the majority of time was spent sedentary (64%) and 
roughly 55% of children met recommendations for daily phy-
sical activity. Despite similar hour-by-hour patterns between 
genders, girls were 2- 4% less sedentary between 8:00-9:00 PM 
whereas boys demonstrated significantly higher total activity 
and accumulated more MVPA over the whole day (p < 0.001). 

Conclusions: Though gender discrepancies in physical ac-
tivity are present at an early age, both genders displayed high-
active-high-sedentary profiles. The results also indicate a need 
for early prevention of physical inactivity among Cambodian 
children and further provide information on specific time 
points in which opportunities for reducing SED may be more 
effective if each gender is targeted. Longitudinal monitoring 
of physical activity levels and changes in activity patterns are 
recommended from the onset of early childhood in order to 
assess a potential impact of the transition to school on physical 
activity levels. 

Key words: Sedentary Behaviour, MVPA, Accelerometer, 
Early Childhood, Malnutrition.

PO1500
INTAKE OF PROCESSED AND ULTRA-PROCESSED 
FOOD PRODUCTS IN BRAZIL AND THEIR IMPACT 
ON OVERALL DIET QUALITY
M L. Louzada1, A P B. Martins1, D S. Canella1, L G. Baral-
di1, R B. Levy2, R M. Claro1, 3, J C. Moubarac1, G. Cannon1, 
C A. Monteiro1

1School of Public Health/University of Sao Paulo, 
Brazil 
2Faculty of Medicine/University of Sao Paulo, Brazil 
3School of Nursing, Department of Nutrition/Fede-
ral University of Minas Gerais, Brazil

Background and objectives: Increased consumption of 
industrially processed food products is a major cause of the 
current pandemic of obesity and related chronic non-commu-
nicable diseases. Potential mechanisms to explain this associa-
tion include their high energy density and unbalanced nutrient 
profile. The objective of this study was to assess the intake of 
these products in Brazil in 2008-2009 and their impact on the 
overall quality of diets. 

Methods: Data analyzed came from 24-hour food records 
applied to a probabilistic sample of 34, 003 Brazilians aged 10 
and older as part of the 2008-2009 National Household Bud-
get Survey. Foods were classified as unprocessed or minima-

lly processed foods (Group 1), processed culinary ingredients 
(Group 2) and processed and ultra-processed products (Group 
3). Dietary indicators were calculated according to quintiles of 
the contribution of Group 3 products to the total energy intake. 

Results: Food products supplied 30.5% of the total energy 
intake. Energy density and the percentage of total and satura-
ted fat, trans fatty acids and free sugars, all significantly increa-
sed with increases in the contribution of Group 3 products to 
the diet, while the opposite was observed for dietary fiber, iron, 
zinc, potassium and vitamin C. These significant associations 
were not changed after control for income and other socio-de-
mographic confounders. Group 3 products taken together were 
more fatty, sugary, salty and energy dense than a combination 
of Group 1 and Group 2 items. Only the 20% lowest consumers 
of food products were anywhere near reaching World Health 
Organization nutrient goals for the prevention of obesity and 
chronic non-communicable diseases. 

Conclusions: The high energy density and the unfavorable 
nutrient profile of food products indicate their potential har-
mful effect on human health. Healthier diets involved low con-
sumption food products and high consumption of meals based 
on minimally processed foods. 

Key words: Food; Food processing, Nutrition; Nutrient 
profile.

PO1501
NUTRITIONAL CONDITION, INTESTINAL PARASI-
TOSIS AND LEUKOGRAM OF NURSERY CHILDREN 
IN SERRINHA, JUAZEIRO AND SALVADOR (BRA-
ZIL)
M F. Brazil dos Santos Souto1, R. Brazil dos Santos Sou-
to2, M L P. Nascimento3, M J. Rosales2

1Estado de Bahia University, Brazil 
2Granada University, Spain 
3Fundação para Asistencias as Anemias Parasitosis e 
Desnutricão, Brazil

Background and objectives: Nutritional condition abnor-
malities bring immunologic deficiencies on children which 
makes leukogram abnormalities mainly, If there is intestinal 
parasitosis. Nutritional classification on children at Serrinha, 
Juazeiro and Salvador nurseries (Bahia-Brazil) in 2012 and 
results correlation with leukogram results and parasitosis pre-
sence. 

Methods: It was valued 140 children of both sex between 
2 to 6 years old from Serrinha, Juazeiro and Salvador (Bahia). 
They were valued by weight, height and sex using antropho-
methic evaluation through Epinut/Epi-Info, (3.5.2) and Natio-
nal Center for Health Statistics - NCHS standarts. Parasitologic 
exams were made from faece samples using Hoffman, Pons and 
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Janer methods. Leucograms were made by hematologic counter 
Pentra 120 Retic Horiba/ABX using EDTA preservated blood. 

Results: it was analyzed 140 children (48 boys and 92 girls) 
which ages are between 2 to 6 years old. 74% (n=104) eutro-
phic children and 21% (n=29) children with low weight and 
5% (n=7) children with obsesity. 56% (n=78) of children were 
positive for intestinal parasitosis. It was monoparasitosis or 
polyparasitosis for protozoo and helmits like Endolimax nana, 
Entamoeba coli, Entamoeba histolytica, Giardia intestinalis, 
Trichuris trichiura, Ascaris lumbricoides and Enterobius ver-
micularis. 3 year old children presented the most frequency 
of parasitosis. Leukogram results were varied: total leukocytes 
(5, 332 to 13, 008 x103/µL), neutrophils (2, 024 to 6, 800 x103/
µL), eosinophils (0, 215 to 1, 901 x103/µL), basophils (0, 071 to 
0, 235 x103/µL), typical lymphocytes(2, 050 to 4, 182 x103/µL), 
atypical lymphocytes (0, 067 to 2, 120 x103/µL), monocytes (0, 
470 to 1, 105 x103/µL). 

Conclusions: Children were positive for intestinal parasi-
tosis, most of them were eutrophic, but the rest had malnutri-
tion and obesity. It exists leukocytosis and high eosinophilia on 
some children which must be caused by the pathologic agent 
presence. In order to reduce malnutrition and parasitosis a 
long-term intervention is needed. 

Key words: Leucocytes. Malnutrition. Parasitosis.

PO1502
EFFECT OF RECOMMENDED PHYSICAL ACTIVITY 
DOSE ON OBSTETRICAL, NEONATAL AND MATER-
NAL METABOLIC OUTCOMES IN PREGNANT LATI-
NA WOMEN
R. Ramírez-Vélez1, 2

1Grupo GICAEDS. Facultad de Cultura Física, Depor-
te y Recreación, Universidad Santo Tomás, Colom-
bia 
2Programa de Fisioterapia, Facultad de Salud, Uni-
versidad Manuela Beltrán, Colombia

Background and objectives: To evaluate the influence of 
recommended physical activity dose on obstetrical, neonatal 
and maternal metabolic outcomes in in pregnant latina women. 

Methods: The study included Sixty-seven nulliparous in 
gestational week 16–20, attending for prenatal care at three 
tertiary hospitals in Colombia who were randomly assigned 
into one of two groups: 1) The experimental group took part 
in aerobic exercise at an intensity of 55–75% of their maximum 
heart rate for 60 min, three times a week for 12 weeks, 2) The 
control group undertook their usual physical activity. The pri-
mary outcomes were changes in immediately after the 12 weeks 
intervention on blood lipids, insulin sensitivity (HOMA-IR), 
body composition and cardiorespiratory fitness. Obstetrical 

and neonatal outcomes measures were type of delivery, pos-
tpartum hemorrhage, newborns maternal and complications, 
gestational age, birthweight, fetal growth and APGAR score. 

Results: At the end of the 12-week program, there was no 
difference in blood lipids or insulin sensitivity. The experimen-
tal group showed lower values in BMI, fat-free mass, body fat 
and skinfold thicknesses than did the control group, but these 
differentials were non-significant. Intention-to treat analysis 
revealed that the exercise group had a greater cardiorespira-
tory fitness at the end of the intervention, measured by VO2. 
Experimental group showed lower complications during deli-
very (postpartum hemorrhage modearate) than did the control 
group, (58% compared with 75%, P = 0.05) and lower compli-
cations in newborns (meconium, cyanosis or respiratory dis-
tress) than did the control group, (21% compared with 46%, 
P = 0.01). 

Conclusions: The potential public health benefits of exerci-
se are too great and this study supports existing guidelines in-
dicating that latina women may begin or maintain an exercise 
program during pregnancy. 

Key words: Physical Activity; Pregnancy; Newborns; Ma-
ternal complications.

PO1503
HOW MUCH LAND IS REQUIRED TO PRODUCE A 
HEALTHY DIET WITH REDUCED GREENHOUSE 
GAS EMISSIONS IN THE UK?
J. Kyle1, S. Apariman1, A. Hastings1

1University of Aberden, Aberden, UK

Background and objectives: One of the challenges facing 
public health nutrition today is changing peoples’ dietary be-
haviour to meet dietary recommendations for health whilst en-
suring environmental and economical sustainability. Recently 
there has been a focus on estimating the environmental impact 
of national diets and modelled diets, meeting nutrient require-
ments, based on dietary associated greenhouse gas emissions 
(GHGE). However, environmental sustainability is a multiface-
ted challenge encompassing not only reduction of greenhouse 
gas emissions, but also ensuring sufficient appropriate agri-
cultural land is available to met the requirements of a healthy 
GHGE reduced diet. The aim of the current study was to pre-
dict the area of land required in the UK to deliver a healthy, 
GHGE reduced diet for a woman. 

Methods: Linear programming was used to create a sample 
food list for a seven day diet meeting UK dietary recommen-
dations for an adult women and a 25% reduction of dietary as-
sociated GHGE (compared to 1990 levels). Assessment of land 
requirements was completed after conversion of food items to 
their equivalent raw food commodity weight, before annual 
per capita and UK population land areas were calculated. 
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Results: A diet meeting UK dietary recommendations for 
a woman achieving reductions in GHGE requires 0.412 hecta-
res/person/year. Adjustment to the UK population indicates 28 
million hectares would be needed to sustain a healthy, GHGE 
reduced diet annually. Cereal crops accounted for the largest 
acreage.

Conclusions: When compared to agricultural land in the 
UK (18.3 million ha), it would be impossible for the UK to 
be self sufficient in food production. When designing healthy 
diets the acreage demands on limited agricultural land to ensu-
re food availability needs to be considered. 

Key words: sustainable diets, healthy, greenhouse gas emis-
sions, food, land use.

PO1504
FOOD ADVERTISING AND MEDIA: HOW DO THEY 
INFLUENCE DIETARY BEHAVIOR?
E. Alexiou1

1University of Thessaly, Greece

Background and objectives: Dietary behavior is formed by 
a combination of factors among which may also be included 
the media. The main aim of the study was to evaluate and com-
pare the level of basic nutrition knowledge of three different 
age groups. 

Methods: A new validated questionnaire was devised and 
completed by 371 subjects. It was divided in 3 main sections 
which tested 5 knowledge domains. Questions focused on 
areas of nutrition which interested both adolescents and adults. 

Results: Carbohydrates and fiber related questions were the 
most known. Salt and white sugar were shown to be “guilty”, 
since most participants seem to believe that they should avoid 
their consumption because of their energy content. 

Conclusions: For the interpretation of these findings, the 
researcher suggested that they could be partly correlated to the 
multiple advertisements of the grain industries as well as the 
mass media’s impact on the consumer’s nutrition update. Thus, 
although food advertising may be of considerable help for the 
public, it can be misleading too. Current data highlight the im-
portance of providing the right message in the appropriate way 
to the suitable audience. 

Key words: Nutrition behavior, food advertising, sugar.

PO1505
DESIGN OF A WORKPLACE INSTRUMENT FOR 
HEALTH MEASURE, HEALTHY LIFESTYLE PRO-
MOTION, SURVEILLANCE OF CARDIOVASCULAR 
RISK FACTORS AND METABOLIC SYNDROME 
DIAGNOSIS
Z. López1, S. Castillo1, R. Mendizábal1, M. Peña1

1Occupational Health and Safety Department, Ce-
mentos Progreso S.A., Guatemala, Guatemala

Background and objectives: Guatemala is currently on an 
epidemiological and nutritional transition with increasing pre-
valence of chronic diseases. Considering workplace as a priori-
ty for health promotion, the objective of the study was design 
an instrument of health measure, that represent in one indica-
tor biochemical test and health status parameters, at the same 
time promotes healthy lifestyle, do surveillance of cardiovascu-
lar risk factors and identify the risk group by the diagnosis of 
metabolic syndrome, useful for planning effective intervention 
programs. 

Methods: Cross sectional study in 2, 537 employees in the 
construction area. The instrument GS1 evaluate and score 10 
parameters: body mass index, body fat percentage, waist cir-
cumference, fasting glucose, HDL cholesterol, triglycerides, 
maximum oxygen consumption, abdominal muscle strength 
and upper limb strength. Metabolic syndrome was diagnosed 
using AHA/NHLBI criteria, information on lifestyle was co-
llected and healthy lifestyle promotion was provided. Linear 
regression was used on each indicator, to establish the score of 
GS1. Descriptive statistics and chi-square test for hypothesis 
testing was performed in PASW 18.0. 

Results: 89% of the study population was male, with a mean 
of 36.35 years old (SD: 9.6). 57% of participants were classified 
in excellent -acceptable health. The score predicted correctly 
the overall value of the note (p: 0.000). The most prevalent car-
diovascular risk factors were overweight and obesity (71.6%), 
high triglycerides (58.3%), low HDL cholesterol (61.5%), phy-
sical inactivity (70.2%) and low intake of fruits and vegetables 
(92.1 %). 35.8% of the study group presented metabolic syn-
drome, associated with poor performance on the instrument 
(p:0.000). Association with smoking was also presented. 

Conclusions: A valid and practical instrument has been de-
signed that properly score health status based on the establis-
hed parameters, promotes healthy lifestyle, do surveillance of 
cardiovascular risk factors and identify the risk group. 

Key words: Health Measure, Cardiovascular Risk Factors, 
Metabolic Syndrome, Healthy lifestyle promotion.



986 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

PO1506
ENTEROPARASITOSIS PRESENCE IN LOW RENT 
2 TO 6 SIX YEAR OLD CHILDREN IN SALVADOR 
NURSERY (BAHIA)
R. Brazil dos Santos Souto1, M F. Brazil dos Santos Sou-
to2, M J. Rosales1, I M. Sousa Souza2, T. Telles Reis2, V L. 
Fenandes2, N R. Fonseca2

1Granada University, Granada, Spain 
2Estado de Bahía University, Brazil

Background and objectives: Enteroparasitosis represent 
a high public health problem, especially in developing coun-
tries. They appear on different ways: diarrhoea, intestinal pro-
teic loss, malnutrition, anaemia and abdominal pain… Scholar 
children are especially vulnerable group, it means there are risk 
factor and physic and cognitive development disturbance. To 
determinate intestinal parasitosis frequency in public nursery 
children sample at lacking economic zone between October to 
December 2011. 

Methods: Through quantitative methodology 50 children 
between 2 to 6 six years old were randomly selected from a 
nursery placed at Doron (Salvador, Bahia), prior authorization 
of Research Ethics Committee. Parasitologic exams were made 
from faece samples using Hoffman, Pons and Janer methods at 
parasitology laboratory of Department of life science of Estado 
de Bahía University. Data was analyzed through EpiInfo 3.5.2 
software. 

Results: 64% (n=32) of children were male and 36% (n=18) 
were female. Parasitosis presence was detected in the 60% 
(n=30) of them. 50% (n=15) of female children had protozoan 
parasitosis and 40% (n=12) of male children had monopara-
sitosis. Some of parasites found were: Giardia intestinalis 50% 
(n=15), Ancilostomideo 6, 7% (n=2), Blastocystis hominis 6, 
7% (n=2), Endolimax nana 57% (n=17), Entamoeba coli 20% 
(n=6) and Entamoeba histolyica. 3, 3% (n=1). 50% of children 
had more than one parasite. 

Conclusions: Results demonstrate the need of a good 
health education in this place. 

Key words: Enteroparasitosis. Children. Financial support: 
Centro de Iniciativas de Cooperación al Desarrollo (CICO-
DE)/Universidad de Granada (UGR).

PO1507
EFFECTIVENESS OF COMMUNITY INTERVEN-
TIONS FOR THE REDUCTION OF DIETARY SALT 
INTAKE: A SYSTEMATIC REVIEW
A. Christoforou1, M. Land1, L. Chan1, B. Neal1, J. Webs-
ter1

1Food Policy Group, The George Institute for Global 
Health, Sydney, NSW, Australia

Background and objectives: High salt diets are strongly 
linked to raised blood pressure which is a major risk factor for 
cardiovascular diseases, particularly stroke. Community based 
salt reduction strategies which usually have a strong focus on 
consumer education, have been employed in various settings 
to ameliorate the rising burden of salt related disease. The ob-
jective of this research is to provide a systematic assessment of 
such interventions and to identify key strategies of successful 
programmes. 

Methods: Electronic databases were searched up to July 
2012 using search terms “salt” or “sodium” and “community” in 
combination with “campaign”, “initiative”, “project”, “strategy”, 
“intervention” or “program”. Data from both evaluate and une-
valuated interventions were included. Studies were assessed for 
quality, characteristics, intervention components and outcome 
measures by two independent reviewers. 

Results: In total, 33 community programmes were iden-
tified. The settings for these were varied, ranging from who-
le communities (n=13), local groups (n=12), schools (n=5) 
and workplaces (n=3). The strategies employed within these 
programmes could be categorised into: nutrition education 
programs, public education campaigns, or other ‘novel’ ap-
proaches. Of the 15 studies that evaluated intervention effecti-
veness significant decreases were observed in terms of urinary 
sodium excretion (n=5) and Systolic Blood Pressure (n=5) and 
3 reported positive changes in consumer behavior. 

Conclusions: Current evidence suggests that community 
interventions to reduce dietary salt are possible in a range of 
settings. Scaling up consumer awareness initiatives in coordi-
nation with activities to reduce the large amount of unneces-
sary salt in the food supply would provide the most effective 
and sustainable reduction in salt intake. 

Key words: Salt reduction, Community intervention, Car-
diovascular disease.
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PO1508
FAMILY FARMING AND SCHOOL FEEDING: STRA-
TEGY FOR PROMOTING HEALTHY EATING?
C R P A. Teo1, C A. Monteiro2

1Universidade Comunitária da Região de Chapecó/
Unochapecó, Chapecó, Brasil 
2Universidade de São Paulo/USP, São Paulo, Brasil

Background and objectives: In Brazil, Law 11.947/2009 
determines that 30% of funds transferred to municipalities by 
the Federal Government to support the National School Fee-
ding Program (PNAE) must be applied in purchasing from fa-
mily farming food that promote healthy eating. The objective 
of this study was to identify the profile of acquiring food from 
family farming for PNAE in a cutout of the western region of 
Santa Catarina state, southern Brazil. 

Methods: Data about food quantities purchased from fa-
mily farming in three cities in 2010 were obtained and conver-
ted into energy. The food acquisitions were classified according 
to a Brazilian researchers’ proposal that considers the extent 
and purpose of food processing: fresh, unprocessed or mini-
mally processed food (group 1); cooking ingredients (group 2); 
ultra-processed food (group 3). One of the three municipalities 
evaluated did not record purchases from family farming during 
the study period, despite the legislation. The following results 
are from two municipalities. 

Results: The average share in total calories acquired from 
family farming was 55.8% for group 1 (acquisition of beans, 
meat, milk, fruit, vegetables, roots, tubers), 10.4% for group 2 
(acquisition of animal fat , sugar, pasta, flours, starches), 33.8% 
for group 3 (acquisition of breads, cookies, jelly, salami, chee-
ses). Favorably, the average share of group 1 in total calories 
was significantly higher than that observed for the household 
availability of these foods in Brazil, while the share of group 2 
was much lower, showing the potential of acquiring food from 
family farming for promoting healthier eating habits in school 
environment. However, the relevant share observed of proces-
sed food high in saturated fat, sugar and sodium (group 3) lead 
us to conclude that the opportunity to promote healthy eating 
through the largest Brazilian public program of food and nutri-
tion is being underutilized. 

Acknowledgements: CNPq/Brasil (102231/2011-7). 

Key words: Public health nutrition, Public policies, Nutri-
tion programs and policies.

PO1509
THE PRICE OF FOOD FROM FAMILY FARMING 
CAN INHIBIT THEIR PARTICIPATION IN PUBLIC 
SCHOOL MEALS
CRPA. Teo1, CA. Monteiro2

1Universidade Comunitária da Região de Chapecó/
Unochapecó, Chapecó, SC, Brasil 
2Universidade de São Paulo/USP, São Paulo, SP, 
Brasil

Background and objectives: Brazil has recently introduced 
a new model of public procurement with a view to health pro-
moting and local development, easing the process of buying 
food from family farming to the National School Feeding Pro-
gram (PNAE). The aim of this study was to evaluate the in-
fluence of food price from family farming on its participation 
in PNAE. 

Methods: The amounts of food purchased from family far-
ming and from conventional suppliers between 2008 and 2010 
were obtained in three municipalities in Santa Catarina state, 
southern Brazil, and converted into energy. Foods were classi-
fied in fresh foods, minimally processed or unprocessed (group 
1), culinary ingredients (group 2), ultra-processed food (group 
3). 

Results: The price of food purchased was expressed in 
U$/1000 kcal. The average price of food from family farming 
was U$1.11; the average price from conventional suppliers was 
U$0.79. By year, food prices from family farming were U$1.06 
(2008), U$1.14 (2009) and U$1.11 (2010); prices from con-
ventional suppliers were U$0.87, U$0.79 and U$0.74. Accor-
ding food group, the average prices from family farming were 
U$1.36 (Group 1), U$0.48 (Group 2), U$0.99 (Group 3); prices 
for conventional suppliers were U$1.32, U$0.30 and U$0.82. 
The prices from family farming were always higher, inhibiting 
its greater participation in PNAE, to the detriment of local de-
velopment and healthy eating. The price difference between 
both kinds of suppliers increased during the study period. The 
relative decrease in the price of products from conventional 
suppliers may represent a coping strategy of reducing the volu-
me of sales to the school feeding due to the implementation of 
simplified purchase from family farming. 

Conclusions: We conclude that the price of food from fa-
mily farming may be inhibiting the full deployment of this new 
Brazilian public policy. Acknowledgements: CNPq/Brasil (pro-
cess number 102231/2011-7). 

Key words: Public health nutrition. Public policies. Nutri-
tion programs and policies.
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PO1510
A STUDY ON LIFESTYLE AND DIETARY BEHA-
VIORS OF ELEMENTARY STUDENTS INVOLVED IN 
EXTRACURRICULAR ACTIVITIES IN KOREA
K J. OH1, M H. Kim2, M H. Kim3, M K. Choi3

1Major in Nutrition Education, Graduate School 
of Education, Kongju National University, Yesan, 
Chungnam, South Korea 
2Department of Food and Nutrition, Kangwon Na-
tional University, Samcheok, Gangwon, South Kore 
3Division of Food Science, Kongju National Universi-
ty, Yesan, Chungnam, South Korea

Background and objectives: Parents in South Korea are 
known for their high educational zeal for their children. As a 
result, their children usually take extra classes in institutions 
as well as participate in other extracurricular activities such as 
sports and music. The purpose of this study was to examine the 
lifestyle and dietary behaviors of Korean elementary students 
involved in such activities. 

Methods: The number of total subjects was 550 fourth to 
sixth graders in elementary schools in Sejong, Korea. 

Results: Of the total subjects, 88.0% were involved in ex-
tracurricular classes or other activities for an average of 7.34 
hours/week. The subjects were assigned into one of four groups 
based on the degree of extracurricular activities: No extra-class 
(n=66), Low extra-class (1¡Âtaking time<5 hour/week, n=118), 
Medium extra-class (5¡Âtaking time<10 hour/week, n=184), 
and High extra-class (taking time¡Ã10 hour/week, n=182). 
More subjects of the High extra-class group went to bed late 
(p<0.01), were under stress, and skipped breakfast than those 
in the other groups (p<0.01). The reasons for skipping breakfast 
were mostly ‘no time’ and ‘no appetite’. The ratio of the students 
who answered ‘I go to an institute without a meal’, ‘I prepare a 
meal for myself ’, or ‘I go out before going to an institute’ was 
higher in the High extra-class than in the Low extra-class with 
a significant difference (p<0.001). The frequency of eating fast 
food in the High extra-class was higher than that in the other 
groups. 

Conclusions: These results indicate that a high amount of 
extracurricular studies may affect the children’s lifestyles and 
dietary behaviors in a negative way. Therefore, this study alerts 
parents to the potential harm of excessive extracurricular acti-
vities to their childrens health. 

Key words: Dietary Behaviors, Elementary Students, Extra-
curricular Activities.

PO1511
BARRIERS TO VITAMIN A CAPSULE COVERAGE IN 
HARD TO REACH AREAS: FINDINGS FROM THE 
CHITTAGONG HILL TRACTS, BANGLADESH
E. Roy1, D. Chakma1, P. Ryland2

1Helen Keller International, USA 
2Columbia University Mailman School of Public 
Health, USA

Background and objectives: Vitamin A-related morbidity 
has decreased dramatically in Bangladesh, primarily through 
distribution of Vitamin A Capsules (VAC). However, pockets 
remain where VAC coverage is inadequate and Vitamin A de-
ficiency (VAD) continues to affect approximately one in five 
pre-school age children nationwide. Coverage is worst in hard-
to-reach areas such as the Chittagong Hill Tracts (CHT), where 
poor infrastructure, a scattered population and often ethnic 
exclusion limit access to services. As part of a VAC program in 
the CHT, Helen Keller International (HKI) conducted a quali-
tative study to assess challenges in hard-to-reach areas. 

Methods: Data was collected through key informant inter-
views and focus group discussions (FDGs) involving health 
facility managers and 20-24 community members in each of 
nine CHT sub-districts. Approximately 60% of FDG respon-
dents were female. 

Results: Reported VAC coverage varies, with health facili-
ties reporting 94% coverage and FDGs reporting 87% covera-
ge. Most community members were not aware of VAC’s bene-
fits, with only 15% reporting VAC improves children’s health 
and 16% reporting VAC prevents night blindness. Barriers in 
accessing VAC included transport and/or road infrastructure 
(87%), engagement with agricultural tasks (25%) and supers-
titions (25%). Challenges with the delivery system were also 
highlighted, with 14% of community members reporting that 
VAC had run out by the time they reached the health center 
and several health facility managers reporting difficulty in rea-
ching remote locations. 

Conclusions: Coverage levels indicate that some children 
remain beyond the reach of health workers, and that systems 
to determine the number of eligible children and provide suffi-
cient capsules still face challenges. Results highlight the need 
to develop innovative strategies for overcoming barriers to this 
life-saving intervention, including ensuring services are provi-
ded in the most remote locations (to address transport barriers) 
and families are mobilized to participate in VAC campaigns. 

Key words: Vitamin A Capsule, Vitamin A Deficiency.
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PO1512
DIGITAL FOOD GUIDE: MOBILE APPLICATION TO 
INCORPORATE HEALTHY FOOD CHOICES
S. Caivano1, MCR. Camargo2, T. Anunciato2, SMA. Do-
mene1

1Department of Public Policies and Collective 
Health, Federal University of São Paulo, Brazil 
2Instituto Nutra e Viva, Brazil

Background and objectives: There is an increasing preva-
lence of obesity, and this epidemic raises the budgets of health 
systems. In Brazil, 50.1% of adults are overweight and 12.4% 
are obese. A key strategy for the prevention of chronic disea-
ses is to change the eating pattern. The increased interest and 
access to information technology is an opportunity to promote 
healthy food choices. This study presents the Digital Food Gui-
de (DFG), in the form of smartphone mobile application and 
aims to evaluate the app as a resource to promote healthy food 
choices. 

Methods: Retrospective cohort study through the analysis 
of food intake and body weight reported by application users, 
ages ranging from 19 to 50 years. 

Results: Among the 442 subjects in the sample, there was 
a positive shift pattern of 31.45% in diet quality; 60% of users 
experienced a weight loss. 

Conclusion: The application allows the reprogramming of 
food choices with the help of digital language and is an addi-
tional resource to disseminate food education with the aim 
of encouraging the individual to consume food consciously, 
favoring the prevention of chronic diseases and promoting a 
healthy diet. 

Key words: Nutrition education. Dietary Guidelines. Cellu-
lar phone.

PO1513
ASSOCIATION BETWEEN ENVIRONMENTAL FAC-
TORS OF SHOPPING AND NUTRITIONAL STATUS 
IN JAPENESE AGED OVER 65 YEARS
Y. Kimura1, H. Kuwada1, M. Fuchigami1

1Department of Nutrition and Life Science, Fukuya-
ma University, Fukuyama, Hiroshima, Japan

Background and objectives: Insufficient nutritional status 
is a frequent problem in elderly people. Objective of this stu-
dy was to determine the relationship between environmental 
factors of shopping and the nutritional status in women aged 
over 65 years. 

Methods: A cross-sectional study was carried out in 2012 
for 107 elderly women living independently in Fukuyama, Ja-

pan. A dietary assessment was conducted using a brief self-ad-
ministered diet history questionnaire (BDHQ) for the previous 
month. Subjects were divided into group A (65~74 years old) 
and group B (75~89). An analysis of covariance (ANCOVA) 
was used to examine the association between nutrient intake 
and enviromental factors such as living alone and the shopping 
environment. 

Results: The 64 group A, and 43 group B subjects‘ average 
ages were 69.5±2.7 and 79.8±3.8, respectively. The ratio of the 
subjects that felt shopping was inconvenient was significantly 
higher in group B (25.6%) compared with group A (9.4%)
(p=0.03). The percentage of licensed drivers in group A was 
57.8% (including 7.8% who were drivers in name only) and 
11.6% in group B (P<0.001). Some 28.0% of subjects who live 
alone (average age, 77.5±6.5) was significantly higher than that 
of other subjects (72.2±5.0) (p<0.001). There was no difference 
in the intake of energy, protein or carbohydrate of all subjects. 
However, the intake of vitamin C was significantly lower for 
living alone subjects (p=0.002) after an adjustment for age and 
living area. The intake of vitamin C had no significant differen-
ce at subjects that felt shopping was inconvenient. 

Conclusions: Environmental factors may affect the nutri-
tional status of elderly Japanese women. This study showed an 
association between living alone and a lower intake of vitamin 
C. It might be beneficial to support elderly people who must 
shop but cannot drive to shopping.

Key words:nutritional status, shopping status, aging, cross-
sectional study, epidemiology.

PO1514
HEALTHY FEEDING IN TEENAGERS: HOW TO PRO-
MOTE IT? INTERDISCIPLINARY EDUCATIONAL 
EXPERIENCE MADE FROM COLLEGE TO THE COM-
MUNITY, SANTA FE, ARGENTINA
G. Blaser1, L. Ortigoza1, 2

1Facultad de Bioquímica Y Ciencias Biológicas, UNL, 
Santa Fe, Argentina 
2Facultad de Ciencias Médicas, UNL, Santa Fe, Ar-
gentina

Background and objectives: In Argentina there is plen-
ty of food, yet few people have access to sufficient and varied 
amounts. Others lack the knowledge to make a diet that con-
tributes to improving their quality of life. In both cases a poor 
diet can lead to diseases. The Nutritional Feeding Education is 
conceived as a tool for the exercise of autonomy, self-care and 
responsibility, being vital its application in children and teena-
gers. Argentine universities consider a priority to contribute to 
the promotion of The Nutritional Feeding Education. 
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Methods: In this research, we worked with 161 adolescents 
aged between 15-16 years, attending the 3rd. year of secon-
dary school in Argentina. We followed a qualitative interpre-
tive model through surveys, interdisciplinary workshops and 
interviews in depth. The questions that guide the process help 
to identify knowledge and social representations that this age 
group has about the concept of healthy feeding, so that then we 
can design and implement interdisciplinary educational activi-
ties, with the aim of promoting from the school, a reflective and 
self-critical attitude in participants. After the implementation 
of these strategies we investigated theoretical categories such 
as: - Alternative Conceptions - Theoretical knowledge- Eating 
Habits - Importance and Appropriation of the concept - emer-
ging from the analysis of the stages mentioned above. 

Results: There was a high percentage of students - 62% - 
with solid knowledge when making the diagnosis; and after the 
workshops, 48% of the surveyed modified their eating beha-
vior. 

Conclusions: The pre and post activities evaluations show 
a significant advance in the incorporation of water as a key ele-
ment of the Argentine Oval Feeding: from 4% in the diagnostic 
test to 22% in the post-test. 

Key words: Nutritional Feeding Education, Teenage years, 
Healthy Feeding, theoretical categories.

PO1515
EATING BEHAVIOR AND BODY IMAGE AMONG 
MEDICINE STUDENTS
M L. Bosi1, J A D. Nogueira2, K Y. Uchimura3, R R. Luis4

1Faculty of Medicine, Federal University of Cear, 
Brazil 
2Faculty of Physical Education, University of Brasilia, 
Brazil 
3Faculty of Nutrition, Fepar, Curitiba, Brazil 
4Public Health Institut, Federal University of Rio de 
Janeiro, Brazil

Background and objectives: Eating disorders are defined 
as deviances on eating behavior that may lead to serious physi-
cal and psychological consequences. The onset of eating disor-
ders appears to happen around 16 to 20 years of age, especially 
in women. Female university students are a high-risk popula-
tion, but there is little scientific information regarding eating 
disorders in this group, especially from health related courses. 
This study aims to characterize eating habits, body shape ima-
ge and their relation as risk factors for eating disorders among 
medicine students. 

Methods: This is a cross-sectional study with a significant 
sample of 189 female undergraduate medicine students, aged 
18 to 22 years. Body Mass Index (BMI) was calculated conside-

ring self-reported weight and height and the Bulimic Investi-
gatory Test Edinburgh (BITE), Eating Attitudes Test (EAT-26), 
and Body Shape Questionnaire (BSQ) were applied. Descripti-
ve statistics and correlation Spearman test were used; signifi-
cance was set at p<0, 05. 

Results: Mean (SD) age and BMI were 20.8 (2.2) years and 
21.5 (2.6) Kg/m2. BITE results showed prevalence of medium 
(some abnormal behavior) and high (risk for bulimia) scale 
symptoms of 31.7% and 6.3%, respectively. For severity, 6.3% 
of the girls presented moderate and 1.6%, intense symptoms. 
EAT-26 showed 19% prevalence for positive result (>21 points) 
associated with risk of developing eating disorders; and 27, 7% 
presented some body distortion by BSQ. Significant association 
(p<0.001) was observed between BMI classification and abnor-
mal eating behavior. 

Conclusions: Although mean BMI was eutrophic, female 
undergraduate medicine students may represent a high-risk 
group for sub-clinical compulsive eating habits or an initial sta-
ge of bulimia. Although the majority of cases were not severe, 
attention must be given to eating behavior in this population; 
future health professionals may have their health and practice 
impaired in cases they present risk for eating disorders. 

Key words: Eating disorders, body image, public health.

PO1516
CHILEAN SCHOOLCHILDREN WITH THE LOWEST 
SOCIOECONOMIC LEVEL HAVE THE WORST NU-
TRITIONAL STATUS AND PHYSICAL FITNESS
M. Suarez-Reyes1, J. Meza Jara1, R. Burrows1, F. Nava-
rro2, G. Salazar1

1Institute of Nutrition and Food Technology, Univer-
sity of Chile 
2Health Promotion, Metropolitan Health Secretariat, 
Ministry of Health

Background and objectives: Nutritional status (NS) and 
physical fitness (PF) are determinant factors of children and 
adolescents’ health. Low socioeconomic level (SEL) affects ea-
ting habits and physical activity level. In Chile, SEL is related to 
the school type, those with low, medium and high SEL attend 
to Public (Pub), Subsidized (Sub) and Private (Pri) schools, res-
pectively. School type is a SEL marker. The aim was to compare 
the NS and PF between children and adolescents, attending to 
different school types. 

Methods: Schoolchildren were measured (N=1656; 29% 
Pub, 57% Sub, 14% Pri). BMI, waist circumference >90th per-
centile (WC>p90) and 4-skinfold sum (FAT) were used as NS 
markers; while the 6-minute walk test (6MWT), dynamometry 
and standing long jump as PF markers. Chi-square test esta-
blished associations by the school type, sex and school levels.
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Results: Pub schoolchildren had the highest overweight/
obesity prevalence and WC>p90 (p<0.05). After sex analysis, 
differences were observed only in girls. Pub girls presented the 
highest FAT values (p<0.01). When both sex and levels were 
considered, differences in WC>p90 and FAT were present in 
girls from the oldest school levels (p<0.01). In muscular streng-
th tests, the lowest performances were identified in Pub school-
children (p<0.05). By sex analysis, differences were found in 
girls, mainly from oldest school levels (p<0.01). 

Conclusions: The results demonstrated an association 
between SEL (according to school type) and both NS and PF. 
The lower the SEL, the worse NS and PF. This relationship was 
mainly found in the oldest schoolgirls. 

Key words: socioeconomic status, physical fitness, 
overweight.

PO1517
SUGAR CONSUMPTION AMONG CHILDREN AGED 
3-6 YEARS OLD AND ITS RELATED FACTORS IN 
JAKARTA 2011
S. Bardosono1, R. Sekartini1, T. Wiguna1

1Medical Research Unit, Faculty of Medicine Univer-
sity of Indonesia, Jakarta, Indonesia	

Background and objectives: Indonesian Basic Health 
Research 2007 found that 12.2% of children under-fives and 
6.4-9.5% of school-children were obese. There is no study yet 
aiming to observe linked to this condition. This study aims 
to evaluate child sugar intake from foods and beverages con-
sumption among Indonesian children aged 3-6 years, and its 
relationship to overweight-obese, tooth-decay and cognitive 
function status. 

Methods: A cross-sectional study was applied to get the 
amount and food sources of sugar intake and its related factors 
among children aged 3-6 years from kidergarten and playgroup 
in Jakarta. Data on demographic characterisitics, nutrients in-
take, anthropometric measures and cognitive function test by 
using standardized methods were collected. Descriptive and 
analytic statistics were performed accordingly. 

Results: One-hundred children aged 3-6 years were recrui-
ted in 2011. This study revealed that based on body-mass-in-
dex indicator, 5% and 19% of the subjects were overweight and 
obese, respectively. Accordingly, based on waist-circumference 
indicator, 26% was classified as having central-obesity. Tooth-
decay and/or loss of tooth was found in 76% of the subjects. 
Low average and extremely low cognitive-function status was 
26%, 17% and 17% based on verbal IQ, performa IQ and fulld-
scale IQ, respectively. Fourty-three percent of the subjects had 
energy intake status of more than 120% of Indonesian RDA, 
and 99% of the subjects had sugar intake of more than 10% of 
total energy intake. 

Conclusions: This study failed to show significant relation-
ships between sugar intake, overweight-obese status and low 
cognitive status of the subjects. 

Key words: Indonesia, sugar-intake, toddler.

PO1519
EFFECT OF BLACK-RICE EXTRACTS INTAKE AND 
EXERCISE ON THE BODY COMPOSITION OF RAT
T. Watanabe1, T.Sato2, S. Igawa3

1Department of Human Health Science, Hachinohe 
Gakuin University, Hachinohe, Japa	  
2Department of Human Environmental Sciences, 
Jissen Women’s University, Tokyo, Japan 
3Department of Health Science, Nippon Sport 
Science University, Kanagawa, Japan

Background and objectives: It is known as a health food 
that black-rice is including many vitamins and minerals as 
compared to white rice. In addition, exercise is important to 
spend on health throughout life. Purpose of this study was to 
investigate the effect of black-rise extracts intake and exercise 
on body composition of rat. 

Methods: Male Wistar rats were individually housed in 
cages at temperature of 23±1 degree centigrade, and 40-60% 
humidity. After basically 5 weeks breeding, 20 rats were divi-
ded 4 groups each 5 rats and were fed standard powder diet 
and water and rest (C), standard powder diet, water and tra-
ining (CTr), standard powder diet include black-rice extract 
and water and rest (B), standard powder diet black-rice extract 
and water and training (BTr) a certain time once a day. Also, 
CTr and BTr were trained running (230 m/s) on treadmill to 1 
hour per day, during the experimental period of 9 weeks. This 
animal experiment was carried out in accordance with the Ja-
panese law, which allows experiments on laboratory animals in 
Nippon Sport Science University accordance to the principle of 
laboratory animal care. 

Results: Result of this study, body weight of B was higher 
than C, and BTr was higher than CTr. Fat around kindly of B 
showed the highest value compared to the other groups. But it 
was not significant difference between fat around kindly of BTr 
and CTr. In addition, there was no significant difference in the 
weight of heart, liver, kidneys and brain between all groups. 

Conclusions: This result suggests that it is possible to 
healthy life not only the including black-rice extract but also 
continuous exercise. 

Key words: black-rise, exercise
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PO1520
INTENSIVE COUNSELING BY HEALTH WORKERS 
IMPROVED INFANT AND YOUNG CHILD FEEDING 
KNOWLEDGE AND PRACTICES IN A LARGE-SCALE 
PROGRAM IN BANGLADESH
K. Saha1, R. Rawat2, A. Khaled1, R. Haque3, K. Afsana3, T. 
Sanghvi4, M. Ruel2, P. Menon5

1International Food Policy Research Institute (IFPRI), 
Dhaka, Bangladesh 
2IFPRI, Washington DC, USA 
3BRAC, Dhaka, Bangladesh 
4FHI360, Dhaka, Bangladesh 
5IFPRI, New Delhi, India

Background and objectives: In Bangladesh, the Alive & 
Thrive (A&T) initiative aims to improve infant and young child 
feeding (IYCF) practices of mothers through intensive coun-
seling by skilled frontline health workers (FHWs) and a mass 
media campaign. Well-trained and supervised FHWs counse-
led mothers of children 0-24 months of age on IYCF through 
regular home visits – 6 visits between 0-6 months and 6 bet-
ween 7-24 months. We studied the early impacts of the inter-
vention on mothers’ IYCF knowledge and practices. 

Methods: We conducted a program theory-driven process 
evaluation within a cluster-randomized impact evaluation de-
sign comparing A&T intensive and A&T non-intensive inter-
ventions (10 subdistricts in each group). In 2012, a survey was 
conducted in 10 subdistricts (5 subdistricts in each group) to 
gather data on interim outcomes. Data on IYCF knowledge and 
practices were compared for mothers of children 6-24 months 
at baseline (2010) and in 2012. We examined trends over time 
and compared outcomes between groups in 2012. 

Results: At baseline, maternal IYCF knowledge and prac-
tices were not different between the two areas. At follow-up, 
maternal knowledge about breastfeeding (initiation, exclusi-
vity and continuation) and complementary feeding (timing 
of introduction, frequency and quantity) improved in both 
groups. Improvements in IYCF indicators were greater in A&T 
intensive compared to A&T non-intensive areas. In 2012, fee-
ding of iron rich foods (66% vs. 42%) and minimum dietary 
diversity (52% vs. 34%) were higher (p<0.05) in A&T intensive 
than A&T non-intensive areas. 

Conclusions: It is feasible to integrate IYCF counseling by 
skilled FHWs into a large-scale health program and thereby 
improve mothers’ IYCF knowledge and practices. Funding: Bill 
and Melinda Gates Foundation, through Alive & Thrive, ma-
naged by FHI360. 

Key words: IYCF knowledge, IYCF practices, frontline 
health workers, Alive & Thrive, Bangladesh.

PO1521
A COMPREHENSIVE TRAINING AND SUPERVI-
SION PROGRAM IMPROVED FRONTLINE HEALTH 
WORKERS’ KNOWLEDGE OF INFANT AND YOUNG 
CHILD FEEDING IN RURAL BANGLADESH
K. Saha1, R. Rawat2, A. Khaled1, R. Haque3, K. Afsana3, T. 
Sanghvi4, M. Ruel2, P. Menon5

1International Food Policy Research Institute (IFPRI), 
Dhaka, Bangladesh 
2IFPRI, Washington DC, USA 
3BRAC, Dhaka, Bangladesh 
4FHI360, Dhaka, Bangladesh 
5IFPRI, New Delhi, India

Background and objectives: In Bangladesh, the Alive & 
Thrive (A&T) initiative aims to improve infant and young child 
feeding (IYCF) practices of mothers through intensive coun-
seling by frontline health workers (FHWs) and a nationwide 
mass media campaign. A comprehensive IYCF training and 
performance improvement package (3-day classroom discus-
sion, 3-day field practice, monthly refreshers, routine supervi-
sion and performance-based incentives) for FHWs was deve-
loped based on formative research. We evaluated the impact of 
this performance improvement package on FHWs’ knowledge 
of IYCF. 

Methods: We conducted a process evaluation in the context 
of a cluster-randomized impact evaluation design comparing 
A&T intensive (A&T-I) and A&T non-intensive areas (A&T-
NI) (10 subdistricts each). FHWs in A&T-I areas received IYCF 
training and supervision; FHWs in both areas were exposed 
to mass media campaign. Data were collected from FHWs in 
2010 and 2011 in these 20 subdistricts to capture FHWs’ IYCF 
knowledge over a year. 

Results: At baseline, FHWs’ IYCF knowledge was low with 
no significant difference in A&T-I and A&T-NI areas, with 
little exposure to IYCF topics at pre-service (5.5%) or refres-
her (2.0%) training. At follow-up, IYCF was a key topic of dis-
cussion in A&T-I areas (91.0%). In A&T-I areas, FHWs’ IYCF 
knowledge improved significantly. Knowledge of early initia-
tion of breastfeeding increased from 27.1% to 63.2%, knowled-
ge of timing of introduction of complementary foods impro-
ved, particularly for animal source food (mean age 9.6±2.6 
months at baseline vs. 6.8±1.4 months at follow-up). Similarly, 
knowledge of frequency and quantity of complementary fee-
ding at different ages improved in A&T-I areas. 

Conclusions: Comprehensive training with performan-
ce improvement package improved FHWs’ IYCF-related 
knowledge, thus assuring that a critical point in the impact 
pathway for this intervention was in place. Funding: Bill and 
Melinda Gates Foundation, through Alive & Thrive, managed 
by FHI360. 

Key words: IYCF, frontline health workers, Alive & Thrive, 
Bangladesh.
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PO1522
FORMATIVE RESEARCH FOR THE DEVELOPMENT 
OF A HOME FORTIFICATION PROGRAMME FOR 
CHILDREN IN ZAMBIA
Z. Daly1, M.Suter1, A. Aongola2, J. McLean1

1Department of Food, Nutrition & Health, Faculty of 
Land & Food Systems, University of British Colum-
bia, Vancouver, British Columbia, Canada 
2Ministry of Health, Lusaka, Lusaka Province, Zam-
bia

Background and objectives: In response to the high pre-
valence of anaemia in Zambia, the Ministry of Health plans 
to introduce home fortification with Micronutrient Powders 
(MNP) for children 6-23 months. International recommenda-
tions for new MNP programmes include formative research to 
ensure the intervention package is culturally acceptable. There-
fore, the objectives of this research were: 1. To investigate atti-
tudes and practices on complementary feeding and the poten-
tial for home fortification with MNP; 2. To develop culturally 
acceptable MNP communication and training materials; 3. To 
evaluate the acceptability of MNP. 

Methods: Focus groups (n=10) and key informant in-
terviews (n=60) were conducted regarding infant and young 
child feeding, anaemia, and the feasibility of home fortifica-
tion, prior to a 30-day MNP trial with 60 mother-child pairs. 
Mothers were interviewed at baseline, Day 10 and Day 30 re-
garding perception of changes in the child, ease of MNP use, 
and acceptability. Sample packaging and training materials 
were field-tested. 

Results: Most mothers had heard of anaemia, although 
knowledge of iron-rich foods was low and dietary iron sour-
ces limited. Almost all mothers reported family members were 
supportive of MNP although fewer reported community sup-
port, indicating neighbours associated MNP with Satanism. 
Almost 80% of mothers reported positive changes in their 
child’s health or behaviour. All mothers said they would conti-
nue giving MNP and 78% said they would pay a small amount 
to purchase MNP. 

Conclusions: The results of the formative research provided 
support for home fortification with MNP in Zambia. Accepta-
bility and utilization were high in the trial as mothers found 
the MNP easy to use and perceived health benefits for their 
children. The importance of educating the whole community 
on MNP was widely apparent. Importantly, there is the poten-
tial for charging for MNP, which could increase sustainability. 

Key words: Home fortification, micronutrient powders

PO1523
SALT INTAKE AND EDUCATION LEVELS IN ADULTS 
OF MONGOLIA
B. Jamiyan1, E.Batsaikhan1, J. Webster2, M, A. Land2

1National Center of Public Health, Ulaanbaatar, 
Mongolia 
2George Institute of Global Health, Sydney, Autralia

Background and objectives: The Government of Mongo-
lia has been taking several actions to reduce the incidences of 
NCD and their related mortalities in recent years, and a num-
ber of projects and programs are being implemented with the 
support of WHO and the Millennium Challenge Account. The 
objective of this study is to determinate actual salt intake adults 
of Mongolia and compared to education levels of the popula-
tion. 

Methods: A total of 1, 034 people in the age range of 25 to 
64 years old were randomly selected from the 4 economic re-
gions of Mongolia. A 24 hours urine sample was collected from 
each participant for determinate sodium intake. 

Results: There was a 95.8% response rate. According to the 
survey, 24.9% (male were 35.8%, and female were 20.4%) of 
participants had no formal schooling and incomplete secon-
dary school, 38.2% (male were 34.5%, and female were 39.7%) 
had complete secondary school, 36.9% (male were 29.8%, fe-
male were 39.9%) had completed college/university (p<0.001). 
The participants 24 hours urine sample contains 11.1g (SD 
7.7g/d.) salt on average, and 83.2% (95% Cl 80.6-85.5) of parti-
cipants consume more than 5g salt per day. Salt intake was who 
has none and incomplete primary education level were 11.9g/d, 
St.dev 8.4g/d, participants who has completed secondary edu-
cation level were 10.9g/d, St. Dev 6.9g/d, and who has college 
and higher education level were level 10.7g/d, St. Dev 7.9g/d 
(p<0.01). 

Conclusions: Salt intake in adults of Mongolia was two time 
higher than WHO recommended. The comparison of educa-
tion status by gender demonstrated that the education level of 
females was higher compared to men, which shows females 
could have a positive effecton trainings and promotional acti-
vities towards salt reduction awareness among the population. 

Key words: non-communicable diseases, salt intake, edu-
cation level.
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PO1524
PREVALENCE OF METABOLIC SYNDROME IN 
MEXICAN ADULTS. RESULTS OF THE NATIONAL 
HEALTH AND NUTRITION SURVEY OF STATE 
WORKERS AND RETIRED
M A. Ortiz-Rodríguez1, T. Villalobos6, L. Yáñez-Velazco2, 
A. Carnevale3, S. Romero-Hidalgo3, D. Bernal2, C. Agui-
lar-Salinas4, R. Rojas5, A R. Villa Romero1

1Departamento de Salud Pública, Facultad de Medi-
cina, Universidad Nacional Autónoma de México 
2Instituto de Seguridad y Servicios Sociales de los 
Trabajadores del Estado. 
3Instituto Nacional de Medicina Genómica 
4Instituto Nacional de Ciencias Médicas y Nutrición 
5Instituto Nacional de Salud Pública 
6Departamento de Nutrición y Bromatología I, 
Facultad de Farmacia, Universidad Complutense de 
Madrid

Background and objectives: Metabolic syndrome (MS) has 
been associated with coronary heart disease, stroke and diabe-
tes type 2. In Mexican adult population, MS has been repor-
ted with a high prevalence which is increasing in the time. To 
describe the prevalence of MS and its main associated factors 
in Mexican adult population with data derived of the National 
Health and Nutrition Survey from State Workers and Retired 
during 2007 (NHANSSWR-2007). 

Methods.: A national representative sample of 4595 adults, 
20 years and older, was surveyed. They were questioned about 
chronic diseases including diabetes, hypertension, coronary 
heart disease, cancer, renal disease and obesity. Seric levels 
of glucose and lipids were determined. Blood pressure and 
anthropometry were taken. Definitions of MS included: Na-
tional Cholesterol Education Program (NCEP-ATPIII), Ame-
rican Heart Association/National Heart Lung and Blood Ins-
titute (AHA/NHLBI), and International Diabetes Federation 
(IDF). Prevalence (%) and 95% confidence intervals are repor-
ted. Exact Fisher’s test was applied to statistical significance. 
Statistical software SPSS v20 was used. 

Results. The national prevalence of MS was 44.0, 48.8 and 
57.4% according with definitions NCEP-ATPIII, AHA/NHLBI, 
and IDF, respectively. The prevalence of MS was higher in man 
than women, independently of the definition, due mainly to 
higher levels of glucose, triglycerides and blood pressure. The 
prevalence of MS increased with age, poor educational level 
and central region of the country. 

Conclusions: The prevalences of MS found in the NHANS-
SWR-2007 are higher than those reported in the general po-
pulation of the National Health and Nutrition Survey in 2006. 
These results do mandatory the necessity to install primary and 
secondary preventive programs conducted to the State sector 
with more than 10 millions of beneficiary population. 

Key words: metabolic syndrome, national survey, Mexican 
population.
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LOW PREVALENCE OF INTRA-INDIVIDUAL DOU-
BLE BURDEN OF MALNUTRITION IN URBAN TU-
NISIAN CHILDREN
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1National Institute of Nutrition and Food Technolo-
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logy in Tunisia 
3Institut de Recherche pour le Développement 
(IRD), UMR 204 NUTRIPASS, IRD-UM2-UM1, Montpe-
llier, France 
4National Institute of Public Health (INSP), Tunis, 
Tunisia

Background and objectives: In the context of nutrition 
transition, North-African countries are facing rapid increases 
in overweight/obesity while under-nutrition such as anaemia 
and iron deficiency (ID) remains highly prevalent. This study 
aimed at describing the magnitude of this double burden of 
over- and under-nutrition both at population and individual 
levels among Tunisian urban children and exploring the rela-
tionship between these nutritional co-morbidities within sub-
jects. 

Methods: The nutritional status of 1134 children (562 boys; 
572 girls), 6mo to <10y old living in Great Tunis was assessed 
through a cross-sectional survey (stratified two-stage clustered 
sample). Overweight/obesity were defined by age and sex spe-
cific BMI z-scores (2007 WHO). Anaemia was defined by age 
specific WHO cut-offs and ID by serum ferritin concentration 
(<12µg/L or <15µg/L in those <5y and >=5y of age, respecti-
vely), after correction for inflammation (CRP>5mg/L and/or 
orosomucoid>1g/L). Relationships between overweight/obesi-
ty and anaemia/ID status were estimated by logistic regression 
analysis with sex interaction. 

Results: Nutritional status did not differ between sexes. 
Overweight and obesity were more prevalent (P<0.0001) 
in school-age children (>=5y) (19.1%[15.7-23.1]; 7.6%[5.7-
10.1], respectively) vs. preschool-age (<5y) (9.6%[6.8-13.4]; 
2.4%[1.3-4.5]). Anaemia prevalence was higher (P<0.0001) 
in preschool-age (33.1%[29.0-37.6]) compared to school-age 
(19.2%[15.3-23.7]) whereas ID prevalences were high and si-
milar in the two age-groups (19.4%[14.5-25.4]; 20.5%[17.0-
24.5], respectively). ID anaemia affected the tenth child and 
inflammatory was higher in preschool-age (18.8%[15.1-23.1]) 
vs. school-age (9.6%[7.5-12.1]; P=0.023). Coexistence of 
overweight/anaemia or overweight/ID was low in preschool-
age (3.8%[2.2-6.5]; 1.8%[0.8-4.0], respectively) and school-
age (2.7%[1.6-4.6]; 3.8%[2.3-6.1]). The prevalence of obesity/
ID was rare in preschool-age (1.8%[0.8-4.0]) but doubled in 
school-age (3.8%[2.3-6.1]; P=0.023). Anaemia/ID prevalence 
was not associated with overweight/obesity among children. 
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Conclusions: Despite a high prevalence of overweight/obe-
sity and anaemia/ID in young urban children, the intra-indivi-
dual double burden was rare and the risk of anaemia or ID was 
not increased when overweight/obesity. 

Key words: overweight; anaemia, iron status; children; 
North-Africa.
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ASSOCIATION BETWEEN PHYSICAL ACTIVITY 
AND LIVER ENZYMES IN ADOLESCENTS: THE HE-
LENA STUDY
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1University of Granada, Granada, Spain; and Karo-
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Background and objectives: We aimed to examine the 
association between physical activity (PA) and liver enzymes 
levels in adolescents from 9 European countries (10 centers). 

Methods: The study comprised 718 adolescents (397 girls) 
participating in the HELENA cross-sectional study. PA was 
measured by accelerometry and expressed as total PA (counts/
min), and time (min/d) engaged in moderate to vigorous inten-
sity PA (MVPA). We measured serum levels of alanine aspar-
tate aminotransferase (AST), alanine aminotransferase (ALT), 
and γ-glutamyltransferase (GGT), and the AST/ALT ratio was 
computed. We also measured waist circumference and skinfold 
thickness, and computed the fat mass index (FMI, fat mass in 
kg divided by height in squared meters). 

Results: There was an association between MVPA and AST 
and AST/ALT (age, sex and center adjusted R=0.096, 95% con-
fidence interval (CI): 0.016 to 0.118, P=0.011; and R=0.090, 
95% CI: 0.006 to 0.112, P=0.029, respectively). Meeting the PA 
recommendations (60min/d of MVPA) was associated with 
higher AST and AST/ALT (P=0.002 and P=0.003, respecti-

vely), which persisted after further adjusting for sedentary 
time (P=0.003 and P=0.002, respectively), and FMI (P=0.002 
and P=0.009, respectively) or waist circumference (P=0.002 
and P=0.003, respectively). 

Conclusions: Our findings support that meeting the cu-
rrent PA recommendations of 60min/d of MVPA is associa-
ted with higher levels of AST and AST/ALT regardless of time 
spent sedentary as well as total and central body fat in Euro-
pean adolescents. 

Key words: Aspartate aminostrasferase, alanine aminos-
transferase, γ-glutamyltrasnferase (GGT), youth, exercise.

PO1528
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Background and objectives: Fish as source of high-quality 
protein also contribute to vitamins and important fat such as 
essential fatty acids (EPA and DHA). Besides being an impor-
tant source of nutrients, fish also may contribute to exposure to 
organochlorine and heavy metals that can harm health. 

Methods: In this study we determined exposure to PCBs 
and heavy metals via dietary intake of fish and shellfish among 
fishermen (n=90). Dietary intake of fish and shellfish was mea-
sured using food frequency questionnaire (FFQ) while expo-
sure to contaminants was estimated by multiplying amount of 
fish intake with concentration of individual contaminants in 
each species (previously determined) per body weight of sub-
jects. 

Results: The mean age of fishermen (Malay, 55.6%; Chine-
se, 43.3% and Indian, 1.1%) was 47 ± 10.60 years old. Genera-
lly, mean dietary exposures to PCBs, Hg, As, Cd and Pb were 
within tolerable daily intake by WHO (2005) at 2.77 ± 0.261 
pg/kg bw/day, 0.017 + 0.003, 4.517 + 0.400, 0.090 + 0.009 and 
0.453 + 0.037µg/kg bw/day, respectively. 

Conclusions: Although exposures to the contaminants 
were relatively low at present, continued monitoring of the 
contaminants in food, especially fish and shellfish is warranted 
especially for vulnerable groups (children and pregnant/ lacta-
ting women) as well as the general population. 

Key words: Fish, Shellfish, Dietary exposure, Fishermen.
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PO1529
DECLINING OF HOUSEHOLD INCOME LEADS TO A 
CHANGE IN NUTRITION - FINDINGS FROM CASE 
STUDIES OF GIESSEN, GERMANY
J. Yildiz1, I U. Leonhaeuser1

1Department of Nutrition Education and Consumer 
Behaviour, Institute of Nutritional Sciences, Justus-
Liebig-University of Giessen, Germany

Background and objectives: The widening gap between 
rich and poor in Germany leads to unequal nutrition and 
health security. Surveys identify vulnerable households (e.g. 
unemployed or retired) but do not contribute to a deep unders-
tanding of coping strategies and individual impacts of recent 
financial restrictions on food consumption. Gender-oriented 
research and its results concerning underlying attitudes and 
motives are needed for social and nutrition policies. 

Methods: The study is based on mixed-methods using a 
sequential design starting with a quantitative secondary analy-
ses of available data by the second German National Nutrition 
Survey. Based on the results of the secondary analysis (n=7490) 
guideline-based face-to-face interviews were done surveying in 
depth women (n=11) and men (n=3) who actually had a de-
crease of income (job losses/retirement). 

Results: Regarding the dimensions of food deprivation 
(FEICHTINGER) the respondents (n=14) face constraints in 
material, psychological and socio-cultural quality. For some of 
them healthy eating can no longer be realised. Due to finan-
cial limitations food purchasing fail individual preferences and 
common recommendations, e.g. fresh fruits, vegetables, fish 
and meat. Respondents are forced to buy low status food and 
feature a lack of choice (supermarkets vs. discounter). The so-
cio-cultural quality is pointed out by them, besides invitations/
celebrations eating out is missed the most. Financial restriction 
leads to more consciously handling with food: there are less 
food wasted, more attention is paid on labels/information on 
food packages, prices and package sizes. Spontaneous purcha-
ses are reduced. 

Conclusions: Benefits for unemployed or retired people 
need to be improved to allow a healthy eating. To prevent food 
deprivation education programmes for low income groups 
should include not only healthy eating but also consider 
women’s and men’s readjustment to the new financial situation 
(mental, social wellbeing). Positive modifications like increa-
sed awareness of food purchasing should be strengthened. 

Key words: Food purchasing, food deprivation.

PO1531
PHYSICAL ACTIVITY OF STUNTED, UNDERWEIGHT 
AND WASTED MALAWIAN CHILDREN
A. Pulakka1, YB. Cheung1,2,3, U. Ashorn1, K. Maleta4, P. 
Ashorn1,5

1Department of International Health, University of 
Tampere, Tampere, Finland 
2Centre for Quantitative Medicine, Duke-National 
University of Singapore Graduate Medical School, 
Singapore, Singapore 
3Department of Biostatistics, Singapore Clinical 
Research Institute, Singapore, Singapore 
4Department of Community Health, College of Me-
dicine, University of Malawi, Blantyre, Malawi 
5Department of Pediatrics, Tampere University Hos-
pital, Tampere, Finland

Background and objectives: Nutrition intervention trials 
for young children have traditionally measured growth as the 
main outcome and a marker for overall wellbeing. Physical ac-
tivity offers a potential new outcome but its relationship with 
growth outcomes is not well characterized. This study tested 
a hypothesis that children who are stunted, wasted or un-
derweight are physically less active than their normally nou-
rished counterparts. 

Methods: The study was done in rural Malawi, among 
18-month-old children who had participated for one year in 
a nutrition intervention trial (www.ilins.org). To assess physi-
cal activity, 1350 children wore an accelerometer (ActiGraph 
GT3X+) for seven days in their normal home environment. 
Activity was expressed as mean daytime activity counts/15 se-
conds. Participants who had a minimum of six hours of ac-
ceptable accelerometer data per day on at least four days were 
included. Anthropometric measures were taken using stan-
dardized methodology. Anthropometric indexes were calcu-
lated with the latest WHO standards. Stunting, underweight, 
and wasting were defined as a z-score below minus two z-
score units. The hypotheses about a difference in mean activi-
ty counts between participants with low and normal z-scores 
were tested with Student t-test. 

Results: A total of 1085 (80%) children had sufficient 
anthropometric and physical activity data. Mean (SD) activity 
for all children was 300 (64) counts/15 seconds. Stunted chil-
dren (n=460, 44%) were less active than non-stunted children 
(difference 11 counts/15 seconds, 95% CI 3 to 19, p=0.006). 
Underweight children (n=199, 19%) were slightly less acti-
ve than non-underweight children (difference 11, 1 to 21, 
p=0.03). Wasted children (n=57, 5%) were also less active than 
non-wasted children, but this difference was not statistically 
significant (difference 14, -3 to 31, p=0.10). 

Conclusions: Undernourished children are physically less 
active than children who are not undernourished. 

Key words: physical activity, stunting, wasting, underweight 
Funded by the Bill & Melinda Gates Foundation.
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PO1532
TEMPERAMENT TRAITS AND FOOD INTAKE IN 
THE HELSINKI BIRTH COHORT STUDY
A M. Tiainen1, 2, S. Männistö1, J. Lahti, M. Lahti3, K. 
Räikkönen3, K. Heinonen3, A K. Pesonen3, E. Kajantie1, 
J G. Eriksson1, 2, 4, 5

1Department of Chronic Disease Prevention, 
National Institute for Health and Welfare, Helsinki, 
Finland 
2Folkhälsan Research Centre, Helsinki, Finland 
3Department of Psychology, Institute of Behavioral 
Sciences/University of Helsinki, Helsinki, Finland 
4Department of General Practice and Primary 
Health Care, Institute of Clinical Medicine/Universi-
ty of Helsinki, Helsinki, Finland 
5Vasa Central Hospital, Vasa, Finland

Background and objectives: The temperament traits no-
velty seeking (NS), harm avoidance (HA), reward dependence 
(RD), and persistence (P) are associated with health behaviors, 
but their associations with the whole diet remain to be explo-
red. Our objective was to study the associations between tem-
perament traits and food intake. 

Methods: Subjects (n= 1681, mean age 61, 5 y) from the 
Helsinki Birth Cohort Study filled in the Tridimensional Perso-
nality Questionnaire and a validated 128- item food frequency 
questionnaire. We tested separately in men and women using 
linear regression analysis, whether temperament traits are as-
sociated with food intake while adjusting for age, education, 
and energy intake. 

Results: In men, HA was associated with higher total fruit 
intake (29.7 g/d for every 1 SD increase in the temperament 
score, P= 0.01) and NS with higher soft drink intake (4.1 g/d, 
P= 0.02). In women, RD associated with lower intakes of meat 
and meat products (-2.4 g/d, P= 0.001), red meat (-1.3, P= 
0.02), and poultry (-1.1, P= 0.01), and a higher intake of fruits, 
berries and fruit juices (8.5 g/d, P= 0.01). These results are in 
line with a previous study finding high RD and HA to associate 
with a healthy eating pattern and high NS to associate with an 
unhealthy eating pattern. 

Conclusions: In general there were only few statistically 
significant results, but they support the hypothesis that tem-
perament traits are associated with food intake (e.g. HA was 
associated with fruit intake). 

Key words: food intake, temperament, food frequency 
questionnaire.

PO1533
ECOLOGICAL RISK FACTORS OF OVERWEIGHT 
WOMEN IN INDONESIA: IMPLICATIONS FOR NU-
TRITION AND WELLNESS CHANGING BEHAVIORS
R. Diana1, Hardinsyah1, I. Tanziha1

1Department of Community Nutrition, Faculty of 
Human Ecology, Bogor Agricultural University, 
Indonesia

Background and objectives: Overweight including obesity 
is now so common and be a rapid growing threat to health of 
global population. Amongst all age-sex groups in Indonesia, 
women aged 30-49 years (WTY) has the highest prevalence of 
overweight; while very limited data available on the ecologi-
cal risk factors of overweight WTY in Indonesia. The aim of 
this study is to analyze ecological risk factors of overweight 
amongst WTY in Indonesia based on the current nation-wide 
survey data. 

Methods: A current national health survey data set collec-
ted by the Health Research and Development Institute of the 
Ministry of Health was used and analyzed. The electronic files 
data consist of 38319 WTY. Overweight subject was identified 
by BMI more than 25. Based on the availability of the data, a 
logistic regression model was applied to suspected ecological 
risk factors of overweight such as energy adequacy from carbo-
hydrate (EAC), energy adequacy from sugary sweetened foods 
(ESF), energy adequacy from fat (EAF), physical activity, fa-
mily income, education level, and marital status. 

Results: One-third (35.3%) of the WTY is overweight. The 
ecological risk factors of the overweight WTY in Indonesia are 
marital status (OR for married=1.751, CI: 1.604-1.911), family 
income (OR for high income =1.543, CI: 1.467-1.623), urban-
rural settlement (OR for living in urban=1.255, CI: 1.193-
1.321), physical activity (OR for sedentary=1.445, CI: 1.361-
1.534), ESF (OR for ESF>10%=1.117; CI: 1.038-1.202), EAC 
(OR for EAC >55%=1.111; CI: 1.043-1.185), and education 
level as a proxy of nutrition education level (OR for senior high 
school and above =0.890, CI: 0.843-0.939). 

Conclusions: Controlling overweight amongst WTY in 
Indonesia should focus on major changeable ecological risk 
factors such as physical activity, energy adequacy and nutri-
tion education, which implies the important of nutrition and 
wellness changing behaviors. 

Key words: overweight women, risk factors, ecological fac-
tors, physical activity, energy adequacy.
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PO1534
FACTORS ASSOCIATED WITH NUTRITIONAL STA-
TUS IN ELDERLY LIVING IN TWO CITIES OF CEN-
TRAL AFRICA: THE EDAC STUDY.
P. Jésus1, 2, 3, M. Guerchet1, 2, A M. Mouanga4, P. Mbeles-
so5, P M. Preux1, 2, 6, J C. Desport1, 2, 3

1NSERM UMR1094, Tropical Neuroepidemiology, 
Limoges, France 
2Univ Limoges, School of Medicine, Institute of 
Neuroepidemiology and Tropical Neurology, CNRS 
FR 3503 GEIST, Limoges, France 
3Dept. of Nutrition, CHU, Limoges, France 
4Dept. of Psychiatry, Brazzaville University Hospital, 
Brazzaville, Republic of Congo 
5Dept. of Neurology, Amitié Hospital, Bangui, Cen-
tral African Republic 
6Dept. of Medical Information & Evaluation, Clini-
cal Research and Biostatistic Unit, CHU, Limoges, 
France

Background and objectives: Nutritional status has been 
scarcely investigated in elderly living in Sub-Saharan Africa 
compared to younger populations. However, identifying fac-
tors associated with nutritional status could be of importance 
in order to prevent malnutrition in ageing populations. 

Methods: Two cross-sectional population-based studies 
were carried out in capitals of Central African Republic (CAR) 
and Republic of Congo (2008-2009). Participants aged>65 
years old were included and underwent nutritional assessment 
including the following measurements: weight, height, waist 
circumference, arm circumference and triceps skinfold thic-
kness. A food investigation was also conducted. Nutritional 
status was defined according to the WHO BMI classification 
(BMI<18.5 for malnutrition and BMI>30 for obesity). After 
full description of the characteristics of the population, mul-
tinomial regression analysis was realized in order to identify 
factors associated with nutritional status. 

Results: Above 1055 elderly contacted in both Bangui and 
Brazzaville, 1016 accepted to participate to the study. Unfor-
tunately, height or weight measurements were impossible for 
26 of those participants due to bad physical condition. Con-
sidering both settings, prevalence of malnutrition was estima-
ted to 19.2% (95%CI[16.8-21.8]) and prevalence of obesity to 
8.8% (95%CI[7.1-10.7]). Adjusted on study site, increasing age 
(OR=1.59 (95%CI=[1.09-2.31]) for 75-84 years compared to 
65-74 years, and OR=2.57 (95%CI=[1.36-4.83]) for 85+ years 
old), occupation (farmer/breeder, OR=2.17 (95%CI=[1.11-
4.22])), smoking (OR=1.71 (95%CI=[1.14-2.56])) and low 
sugar consumption (OR=1.72 (95%CI=[1.11-2.65])) were sig-
nificantly associated with malnutrition whereas female gender 
(OR=4.97 (95%CI=[2.24-10.98])) was significantly associated 
with obesity. 

Conclusions: The prevalence of malnutrition is high in the 
elderly population of these countries. These new data concer-
ning African elderly nutritional status need to be implemented 
by further investigations, particularly comparing urban and 
rural areas. 

Key words: denutrition, obesity, elderly, risk factors, Africa.

PO1535
NUTRITION KNOWLEDGE AND FOOD CHOICE BE-
HAVIOUR AMONG GHANAIANS: IMPLICATIONS 
FOR HEALTHY LIFESTYLE PROMOTION
F. Hayford1, M. Steiner-Asiedu2, E. Sakyi-Dawson2. 
1Department of Dietetics, School of Allied Health 
Sciences, University of Ghana, Korle-bu, Accra-
Ghana 
2Department of Nutrition and Food Science, Univer-
sity of Ghana, Legon, Accra-Ghana

Background and objectives: Proliferation of shopping 
malls and supermarkets in major cities in Ghana, coupled with 
the globalization of our food market systems are clear evidence 
that consumers now have a wider choice of food products. Gi-
ven the increasing prevalence of diet, nutrition and health rela-
ted diseases, there is the need for greater nutrition knowledge 
and understanding of factors underlying consumers’ food choi-
ce behaviour to facilitate outcome of successful interventions. 
The objective was to determine Nutrition Knowledge and its 
influence on Food Choice Behaviour among Ghanaians in the 
Greater Accra Region. 

Methods: A cross-sectional survey, mainly by question-
naire, was used to source information from randomly selec-
ted consumers between the ages of 18-75 years, who patronize 
some super markets and shopping malls. Logistic regression 
analysis was used to examine and establish associations. ‘P’ va-
lue less than 0.05 was considered statistically significant. 

Results: Majority (70%) of the respondents had good 
knowledge about healthier food choices. Higher educational 
level was a key determinant of nutrition knowledge. Adverti-
sement of product and use of Nutrition and Diet Books were 
key determinants of food choice behaviour. Advertisement of 
product on mass media was more likely to influence respon-
dents with poor level of nutrition knowledge (vs. good nutri-
tion knowledge, OR, 9.53; 95% CI, 1.12—81.41; P= 0.039). 

Conclusions: Though Nutrition knowledge was generally 
good and a link established between it and some determinants 
of food choice behaviour, the studies did not find significant as-
sociations between nutrition knowledge and dietary behaviour. 
This is because knowledge about healthy food choices does not 
lead to direct action when individuals are unsure how to apply 
their knowledge. Accurate and consistent messages through 
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various media are needed to educate consumers to use the 
knowledge to impact positively on their food choice behaviour. 

Key words: Nutrition knowledge, food choice behaviour, 
Healthy lifestyle, Ghana.

PO1537
LAW AND LAW PROJECTS REGARDING HEALTHY 
SNACK STAND REGULATION IN ARGENTINA
P. Gomez1, M E. Zapata1, E. Carmuega1

1Centro de Estudios Sobre Nutrición Infantil (CESNI), 
Ciudad Autónoma de Buenos Aires, Buenos Aires, 
Argentina.

Background and objectives: As a consequence of the in-
crease in the prevalence of overweight and obesity in infant 
population, Argentina needs regulation of school snack stands. 
The aim of this work was to evaluate the legislation on healthy 
snack stands at national and regional level in Argentina. 

Methods: A descriptive-cross-sectional study was conduc-
ted. To learn about the projects of law and existing laws for the 
regulation of healthy-snack-stands, nutrition schools and pro-
vince associations were contacted through the Argentinian Fe-
deration of Nutrition Graduates (FAGRAN) and consulted on 
the current regulations in their jurisdiction. At the same time a 
systematic internet search was conducted and the national and 
provincial houses of representatives and senates were contac-
ted to inquire about the status of projects and laws. 

Results: In 2008 a national law was sanctioned focuses on 
eating behavior with special attention on healthy-snack-stands 
(N´º26.396/08) but it did not specify its implementation and 
responsibilities. Nowadays the national House of Representati-
ves had sent to the Senate a national law about healthy-snack-
stands. In Argentina 83% (20) of the provinces have some regu-
lation or project concerning healthy-snack-stands. Twenty-five 
percent (6) of them have regulated laws, 13% (3) have sanc-
tioned and promulgated laws and 25% (6) have law projects. 
Twenty-nine percent (7) of the provinces have municipal or-
dinances and 17% (4) have projects of municipal ordinances. 

Conclusions: This study shows the complexity of the ins-
tauration of a national health legislation in the context of a fe-
deral country. Laws concerning healthy-snack-stands were en-
acted by provinces. Many laws have been enacted since 2008, 
but with complex regulations and implementation processes. It 
is very important to analyze the regulatory aspects to accelerate 
changes in the marketing and communication of foods which 
are associated with the childhood-obesity epidemic. 

Key words: Healthy snack stand, Law and Project law, re-
gulation.
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MILK AND DAIRY PRODUCTS CONSUMPTION IN 
ARGENTINA
M E. Zapata1, A. Rovirosa1, E. Carmuega1

1Centro de Estudios Sobre Nutrición Infantil (CESNI), 
Ciudad Autónoma de Buenos Aires, Buenos Aires, 
Argentina.

Background and objectives: Milk and dairy products are 
important sources of calcium, high quality proteins and vita-
mins and are included in Argentinean Food Guidelines. Our 
aim was to assess the consumption of milk and dairy products 
in Argentinean population. 

Methods: A cross-sectional nutrition survey was conduc-
ted on a random probabilistic sample considering age, sex and 
region quotas, in the main cities of Argentina. Analysis was ba-
sed on 1137 individuals (563men and 574women), aged 2-65 
years using a self-administered 7-day questionnaire. One ser-
ving size was defined as: 200ml of milk, 200ml of yogurt, 50g of 
fresh cheese, 60g of spread cheese and 15g of hard cheese. Data 
were compared with the dietary guidelines for the Argentinian 
population. Total calcium intake was estimated as the sum of 
dairy products calcium and calcium from other sources taken 
food balance sheets. Total calcium was compared to EAR by 
sex and age. 

Results: The mean daily servings of dairy products for 
the population was 2.1±1.2. For children (2-4yo) 3.3±1.3, for 
scholar-age children (5-12yo) 2.6±1.0, for adolescents (13-
18yo) 2.0±1.0, for young adults (19-30yo) 1.7±0.9, for middle-
age adults (31-50yo) 1.7±1.0 and for older adults (51-61yo) 
1.6±1.1. Compared with the dietary guidelines: 45% of chil-
dren (2-4yo), 72% of scholar age children, 87% of adolescent 
were below the 3 recommended servings per day, and 65% of 
young adults (19-30yo) and 69% of adults older than 31yo were 
below the 2 recommended servings which is consistent with 
the 16% of children, 76% of scholar-age-children, 97% of ado-
lescent, 87% of young adults (19-30yo) and 90% of adults older 
than 31yo were below calcium estimated average requirement. 

Conclusions: The consumption of dairy products falls shar-
ply in scholar age children and stays low throughout adulthood. 
Therefore its consumption habits should be promoted from 
early ages. 

Key words: milk, dairy product, dietary guidelines.
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EXCLUSIVE BREASTFEEDING. EFFECT ON 
GROWTH AMONG CHILDREN BELOW TWO YEARS 
IN MALAWI
J. Kuchenbecker1, I. Jordan1, A. Reinbott1, J. Herrmann1, 
J. Theresa2, B. Mtimuni3, M B. Krawinkel1

1Justus Liebig University Giessen, Germany 
2Food and Agriculture Organization of the United 
Nations, Nutrition Division (ESN), Economic and 
Social Department, Italy 
3Bunda College of Agriculture, Malawi

Background and objectives: Exclusive breastfeeding for 
the first six months of life is considered best even in HIV/AIDS 
affected countries like Malawi. In September 2011, a cross- sec-
tional nutritional baseline survey was conducted in Kasungu 
and Mzimba District of Malawi within the IMCF research pro-
ject to assess the nutritional status of children below two years 
and its determinants.

 Methods: In total 1041 randomly selected households with 
children below two years were interviewed based on a stan-
dardized questionnaire. Anthropometric measurements were 
taken from both parents and the child. In order to analyze the 
effect of exclusively breastfeeding, predominant breastfeeding 
and mixed feeding on height-for-age-Z-score, an ANCOVA 
was performed in the age group 0 < 6 months only (n=205) 
with age of child, BMI and height of mother as covariates. 

Results: Prevalence of stunting among the children below 6 
months of age was 29% (mean= -1.41). Most mothers (n=180) 
and all fathers (n=18) who had been measured had a normal 
BMI (87% and 100%, respectively). Exclusive breastfeeding 
was less common (43%) than predominant breastfeeding and 
mixed feeding taken together (21% and 36%, respectively). In-
fluence of breastfeeding pattern on HAZ, adjusted for age of 
child and height of mother, was significant (p<0.05). Exclu-
sively breastfed children had higher mean HAZ compared to 
mixed fed children (-1.16 versus -1.61; p<0.05). There were no 
significant differences in HAZ between exclusively breastfed 
and predominantly breastfed children and between predomi-
nantly breastfed and mixed fed children. 

Conclusions: The results show the need to continue the 
promotion of exclusive breastfeeding and a timely introduction 
of adequate complementary foods in Malawi to prevent stun-
ting among children below 6 months of age. 

Key words: Exclusive Breastfeeding, Predominant Breast-
feeding Growth, HAZ, Malawi.
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COMPLEMENTARY FEEDING PRACTICES AND 
THEIR POTENTIAL DETERMINANTS IN INDONE-
SIA: A REVIEW OF LITERATURE
J. Februhartanty1, S. Sukotjo2, S. Blaney3
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(RECFON) Universitas Indonesia 
2UNICEF Indonesia 
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Background and objectives: Around 36% of Indonesian 
underfive children are stunted. Appropriate complementary 
feeding is recognized to be highly effective to reduce undern-
utrition. Only 41% of children 6-23 months are fed as recom-
mended. Yet, national aggregates hide disparities between lo-
cations. To fill the gap, studies have been conducted to assess 
child feeding practices as well as their underlying factors in 
different locations of Indonesia. Nevertheless, no attempt has 
been made to reconcile available literature to identify gaps in 
current knowledge. The aim of the paper is to provide a com-
prehensive review of the current literature on feeding practices 
among children above 6 months of age and their potential de-
terminants. 

Methods: A systematic literature research was conducted in 
several databases using combinations of different search terms: 
feeding, child, Indonesia, MPASI/complementary food, gizi/
nutrition, factor, determinant, praktek/practices. The review 
of all documents was conducted using a 3-step procedure to 
assess content appropriateness and research quality. Informa-
tion was analysed using a conceptual framework for behaviour 
change. 

Results: In all studied areas, child feeding practices are not 
optimal. Available data on individual factors underlying those 
practices relate mostly to mother`s attributes, namely knowled-
ge, attitudes, beliefs and skills which are positively linked to 
better feeding practices. Although, literature on group factors 
does not provide a full picture of their contribution to child 
feeding practices as it is limited to health services, home and 
peer environment, it shows that such support is conducive to 
good practices. Literature on societal factors affecting child-
hood complementary feeding is limited to cultural norms with 
some of them detrimental to optimal practices. 

Conclusions: The results stress the need to strengthen re-
search on child feeding and its underlying determinants. Re-
sults are useful for providing guidance to nutrition program to 
improve overall child’s well-being. 

Key words: children, feeding, factors, review, Indonesia.
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DOUBLE BURDEN OF MALNUTRITION IN CASA-
BLANCA
A. Jafri1, M. Jabari2, M. Dahhak3, A. Derouiche1

1Ben M’sik Faculty of Science, Université Hassan II 
Mohamedia Casablanca 
2Division d’Hygiène de Sidi Othmane, Casablanca 
3Direction of Statistics of Casablanca

Background and objectives: The epidemiological situation 
in developing countries is rapidly switching to a model where 
obesity and associated diseases are becoming a major public 
health concern. Unfortunately, other deficiency issues are still 
persistent in prevalent, we are now noticing both malnutrition 
aspects among the same populations, sometimes in the same 
households, and sometimes even in the same person. Objec-
tives: This study aimed to assess the severity of malnutrition 
among women and children from Casablanca, and the pre-
valence of households with overweighed mothers and under-
nourished children, also, to see if mothers’ level of education is 
associated to these aspects of malnutrition. 

Methods: A survey was carried out in 6 neighborhoods 
of Casablanca, 426 adult women and 240 preschoolers were 
randomly selected using a cluster sampling. Anthropometric 
parameters were measured according to the guidelines of the 
World Health Organization (WHO). Obesity in adults was de-
termined using the body mass index cutoffs from the WHO. 
Underweight, stunt and obesity in children were determined 
using the WHO child growth standards. 

Results: Results showed 47% obesity and 36% overweight 
among women, while 19% children were underweight and 
15% were stunted, we also noticed 8% obesity among children. 
Data also showed that 13.7% households had obese mothers 
and malnourished children, while 9.8% households had obe-
se mothers and children. Obesity, underweight, and stunting 
were not associated with mothers’ level of education, age, or 
marital status. 

Conclusions: Results allowed us to assess the severity of the 
double burden of malnutrition in low and middle income hou-
seholds from Casablanca, The fact that we found it in a consi-
derable part of the population is an indicator of other possible 
malnutritions. It is becoming imperative to conduct a thorough 
study of the food behavior of these households to understand 
the complexity of this phenomenon. 

Key words: Malnutrition, Casablanca. 
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Torres1, A. Fernández1, R. Ruiz2
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2Technical Department of Intersocial, Lima, Peru

Background and objectives: Child malnutrition is a se-
rious public health problem in Peru, affecting children’s acade-
mic performance and future economic productivity. This study 
analyzes the determinants of chronic malnutrition in Vilcas-
huaman, Ayacucho. 

Methods: The study used quantitative and qualitative 
methods, including a two stage sample with a 95% level of con-
fidence and 5% accuracy to measure malnutrition rates in 496 
children under 3 years of age. A survey covered the situation 
for health, nutrition, water and sanitation and food security. 
A further part included focus groups, interviews and observa-
tions with 50 families.

Results: 64.4% of children under 6 months are exclusively 
breast fed. 65.3% of those from 6 to 35 months receive balan-
ced complementary foods, with local products and adequate 
frequency, usually characterized as soups. 46.3% of children 
from 18 to 35 months have complete vaccinations. 51.7% of 
those under 3 suffered respiratory problems and 15% had dia-
rrhea in the preceding two weeks. 38% of municipalities aim 
to reduce child malnutrition, but have not assigned a corres-
ponding budget. 74.2% of dwellings have running water, but 
the majority is not chlorinated. 73% of dwellings have latrines. 
Subsistence agriculture takes place in small plots, irrigated by 
rain, with low yields, and animal herds are small. In January 
and February 30% of families face food scarcity. Prevalence of 
chronic child malnutrition is 31.5% in those under 3, with hig-
her rates in children with mothers with only primary education 
compared to those whose mothers attended secondary school. 

Conclusions: Chronic malnutrition in children under 3 is 
high, affected by factors such as limited food diversity, high 
prevalence of infections, deficient health services, low quality 
basic services, limitations in agricultural production and lack 
of attention to cultural issues. There is an inverse relationship 
between mothers’ education and child chronic malnutrition. 

Key words: malnutrition, agriculture, education.
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PO1543
INEQUALITIES IN THE AVAILABILITY OF FOOD 
STORES AND FOOD ACQUISITION PATTERN OF 
FAMILIES LIVING IN URBAN AREAS OF SANTOS, 
BRAZIL
G M. Vedovato1, M A. Oliveira2, P A. Martins3

1Nutritional Epidemiology Laboratory, Federal Uni-
versity of Sao Paulo, Santos, SP, Brazil 
2Nutritional Epidemiology Laboratory, Federal Uni-
versity of Sao Paulo, Santos, SP, Brazil 
3Nutritional Epidemiology Laboratory, Department 
of Human Movement Science, Federal University of 
Sao Paulo, Santos, SP, Brazil

Background and objectives: To assess household food 
acquisition patterns and its relation to the geographical distri-
bution of food stores in urban neighborhoods. 

Methods: A cross-sectional survey was conducted in four 
administrative region of Santos City (2010). Households were 
selected by random sampling of 36 census tracts. Families were 
interviewed (n=538) to collect the household food acquisition 
in the last month (31 food/beverage groups) and socioecono-
mic data. All food stores in the study area were audited using 
a validated instrument to assess food availability, quality and 
price. Stores were classified as More or Less Healthy Eating 
Promoter (MHEP; LHEP) according to the degree of industrial 
processing and food nutrient content. Per capita food acqui-
sitions in grams were log transformed, and scores were attri-
buted to the quartiles of distribution (1–4;0=no acquisition). 
Principal Component Analysis (orthogonal rotation/varimax 
method) was performed to achieve patterns of food acquisition 
(factors). The internal consistency of the items that compri-
sed the pattern was evaluated by Alpha Cronbach coefficient 
(P>0.6). Geographical distribution was used to compare the 
neighborhoods availability of stores. 

Results: Seafront and Intermediate regions showed a hig-
her economic level. Northwest and Downtown presented lower 
socioeconomic and education levels. Maps illustrated that the 
higher availability of MHEP stores was related with high-in-
come areas. Three patterns were retained in analysis. Seafront 
and Intermediate showed a similar pattern, based on fruits, 
vegetables, tubers and unprocessed meat (P=0.80 for both). 
Less healthy patterns were identified in low-income areas: 
Northwest based on refined grains, flour, pasta, beans, fats and 
sugar (P=0.82); and Downtown on fruits, vegetables and soft 
drink (P=0.70). 

Conclusions: Neighborhood disparities in food environ-
ment are a concern due to their potential to influence purchase 
behaviors, dietary intake and obesity. Interventions are needed 
to increase the availability and access to healthy food. 

Key words: food acquisition; food environment; food sto-
res; urban health.

PO1544
SEASONAL UNCONDITIONAL CASH TRANSFERS 
AND WASTING IN NIGER
B. Fenn1, D. Trepel2, C. Dolan1, J. Shoham1, V. Sibson3

1Emergency Nutrition Network, Oxford, UK 
2Department of Health Sciences, University of York, 
York, UK 
3Save the Children, London, UK

Background and objectives: The use of unconditional 
emergency cash transfers (CTs), prior to and during annual 
seasons of poor food security are becoming increasingly popu-
lar amongst agencies involved in tackling undernutrition. Yet 
there is little evidence of their impact on childhood nutrition 
outcomes, even with improvements in dietary diversity and ca-
lorie intake. The Moderate Malnutrition cash Study (MMS) at-
tempts to understand why CTs may not directly impact on nu-
tritional status by examining potential synergies and barriers 
within the causal framework. 

Methods: The MMS was a prospective community-based 
cohort study of a Save the Children CT programme in Maradi 
region, Niger. 453 households, with a non-wasted child 6-36 
months, were enrolled at baseline and followed for 5 months. 
Exit from the study was detection of wasting; weight-for-height 
z score (whz) <-2, Mid-upper arm circumference (MUAC) 
<125mm or bilateral pitting oedema. Pre-distribution baseli-
ne data were collected on community, household, mother and 
child variables; time variant data was collected monthly. Data 
was analysed by adjusted Cox proportional hazards survival 
regression. 

Results: The final adjusted model showed significant as-
sociations with wasting remained for; poorer socio-economic 
status (2.78, p<0.001), baseline whz (0.36, p<0.001), disease 
incidence (1.86, p=0.01), expenditure on medical care (1.39, 
p=0.01; expenditure controlled for disease: 0.74, p=0.01), and 
younger age group (0.97, p<0.03). Distance to medical services 
was weakly significant in the final model (HR= 1.56; p=0.06). 
Improvements in household food security and dietary diversi-
ty, and children’s dietary diversity and food expenditure were 
similar across the sample. 

Conclusions: These results suggest that if cash transfers 
benefits are to be maximised to help prevent the occurren-
ce of wasting in under-fives then attention needs to focus on 
removing health-related barriers. This will require enhanced 
coordination across the health, Water Sanitation and Hygiene 
(WASH), livelihoods and nutrition sectors. 

Key words: Cash transfers, Niger, Wasting, Cohort, 
Pathways.
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PO1545
CORRELATES OF FRUIT AND VEGETABLE CON-
SUMPTION AMONG 11-YEAR OLD SCHOOLCHIL-
DREN: RESULTS FROM THE PRO GREENS PROJECT 
IN PORTUGAL
B. Pereira1, B. Franchini1, R. Poínhos1, M. Vaz de Almei-
da1

1Faculty of Nutrition and Food Sciences, University 
of Porto, Porto, Portugal

Background and objectives: To investigate which personal, 
social and environmental factors were more strongly correlated 
with fruit and vegetable intake after an intervention program to 
promote their consumption in a sample of 11-year-old Portu-
guese schoolchildren. 

Methods: A cross-sectional survey was performed, both at 
baseline and follow-up, as part of the Pro Greens cross-Europe 
survey in order to assess the effect of a one-year intervention 
on the frequency of fruit and vegetable consumption and to 
identify potential correlates of consumption. A total of 690 
Portuguese children participated, divided into intervention 
(n=310) and control (n=380) groups. Data was analysed using t 
test and Spearman’s correlation coefficients with SPSS® version 
20.0; statistical significance was established at p<0.05. 

Results: Regarding the mean frequency of intake of fruit 
and vegetables at the follow-up period, the intervention group 
revealed some small but significant differences compared with 
the control group (Fruit: 0.93 vs. 1.11 times per day, p=0.006; 
Vegetables: 1.46 vs. 1.67 times per day, p = 0.038. In the inter-
vention group, daily fruit and daily vegetable intake were signi-
ficantly correlated with liking, positive self-rated intake and at-
titudes, habit, intention and parental encouragement, demand 
and allowance. 

Conclusions: This study shows that interventions to pro-
mote fruit and vegetable consumption must take into conside-
ration various personal and social correlates. The modest albeit 
significant effect reinforces the need for longterm and sustai-
ned promotion of F&V intake. 

Key words: fruit and vegetables, schoolchildren, correlates.

PO1546
TEACHERS’ PERCEPTIONS OF AN INTERVENTION 
PROGRAM TO PROMOTE FRUIT AND VEGETABLE 
CONSUMPTION IN SCHOOLCHILDREN
B. Pereira1, B. Franchini1, R. Poínhos1, M. Vaz de Almei-
da1

1Faculty of Nutrition and Food Sciences, University 
of Porto, Porto, Portugal

Background and objectives: Intervention programmes 
within the school setting require an extended collaboration 
from teachers in order to be carried out and to be effective. 
The aim of the present study was to examine the perceptions of 
school teachers regarding an intervention program to promote 
fruit and vegetable consumption in 11-year-old schoolchildren 
– the Pro Greens project - in two Portuguese schools. 

Methods: Data derived from a follow-up self-administered 
questionnaire, filled out by teachers belonging to the interven-
tion schools of the Pro Greens project. The questionnaire inclu-
ded questions regarding the overall program quality, activities 
and support materials made available to teachers and children 
and also questions about the impact of the program on the 
awareness concerning fruit and vegetable intake. Descriptive 
statistics were performed using SPSS® version 20.0. 

Results: All teachers involved in the project have completed 
the survey. A total of 16 (87.5% female) teachers have comple-
ted the questionnaires. 43.8% considered Pro Greens interven-
tion very good, and 75% said that the perception of students on 
the program was good. Most of the participant teachers (87.5%) 
considered the overall quality of the classroom curriculum of 
the project good. Regarding teachers’ manual provided by the 
project, 25%considered it very good. 50% of the teachers con-
sider that Pro Greens intervention has contributed, to a large 
extent, to increase children’s awareness about fruit and vege-
table intake, whereas 62.5% believes that to some extent, the 
intervention has contributed to increase his/her own awareness 
and interest about this issue. 

Conclusions: These findings provide useful information to 
work on the improvement of such programs in order to create 
more appellative and useful materials and activities for teachers 
and that fit better on the school curricula, which could therefo-
re result in a more effective program.

Key words: schoolchildren, intervention program, fruit and 
vegetables, teachers.
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PO1547
FOOD, BELIEFS AND THEMATICAPPEALS IN AD-
VERTISEMENTS OF BRAZILIAN MAGAZINES
M. Costa2, 3, M C. Carvalho1, S. Prado2, J. Soares3

1Universidade Federal do Rio de Janeiro, Universi-
dade do Estado do Rio de Janeiro, Brasil 
2Instituto de Nutrição, Universidade do Estado do 
Rio de Janeiro, Brasil 
3Instituto de Psicologia, Universidade do Estado do 
Rio de Janeiro, Brasil

Background and objectives: The study of advertisements 
can show social practices, meanings of life and forms of rela-
tionships throughout history. The objective was to analyzebe-
liefs, thematic appeals and quality of products in advertising 
campaigns. 

Methods: We selected four magazines per year of Seleções 
Reader’s Digest (1944-1948) and Claudia (2004-2008). Only 
the ads of food and beverage (non-alcoholic drinks) with the 
figure of the female body were submitted to semiotic analysis. 

Results: The statements in the ads were grouped into two 
categories: attributes (flavor, smell, color, texture and yield) and 
benefits (health, nutrition, wellfare; body shape, energy; love, 
friendships; pleasure, satisfaction, convenience). The themati-
cappeals were classified into six categoriesbased on the central 
idea of the ad: fun/joy; love/feeling; appetite; status/prestige; re-
laxation/vacation; and humor. We found 82 food and beverage 
ads, 33 of Seleções and 49 of Claudia. In Seleções, the attributes 
of the products were more valued and the appetite appeal was 
more frequent. In Claudia, the benefits were more important, 
without strong evidence of a specific appeal, the fun/joy appeal 
was more common. Among the products of Seleções, the main 
representative was the refrigerants. Fruits and vegetables were 
not announced. However, more than half of the ads of Claudia 
presented specifics versions of the product such as light/diet/
zero, skimmed, rich in fibers, soy-based, whole grains and fast 
food. 

Conclusions: The increase of obesity, characteristic of the 
nutritional transition process, is related to dietary practices of 
the individual in society. The exchange of technical-scientific 
Knowledge of Nutrition with the discourse of Advertising 
can provide important information to the consumers to deci-
de about their food, based on the cultural standard, to ensure 
health and well-being for the individual and society. 

Key words: Food. Nutrition. Advertising. Beliefs. Appeals.

PO1548
SCHOOL FOOD POLICY AND EVIDENCE – AN IN-
TERNATIONAL APPROACH
M. Nelson1, J.Breda2

1Children’s Food Trust, Sheffield, UK 
2WHO Regional Office for Europe, Copenhagen, 
Denmark

Background and objectives: Schools provide an excellent 
platform from which to promote good child nutrition and 
health, including social and financial safety nets through enga-
gement with local communities and food providers.(1) Better 
integrated evidence is needed internationally to support policy 
development worldwide. 

Methods: An international workshop hosted in London in 
January 2012 by the Children’s Food Trust and WHO Regional 
Office for Europe(2) brought together a group of experienced 
researchers and policy leads from 20 middle- and high-inco-
me countries to discuss how to improve the evidence base for 
school food policy development. The workshop covered cu-
rrent school food policy across Europe, United States, Brazil, 
and China, and links between evidence and policy develop-
ment. 

Results: The workshop developed recommendations to 
strengthen links between evidence and policy: conduct a re-
view of school food research; develop a map showing links 
between policy, evidence, and tools for workforce develop-
ment; develop a regularly updated repository of research and 
guidance relevant to school food policy; establish an interna-
tional network for experts involved in strengthening school 
food policy, spanning government representatives, experts in 
education, school principals, civic organizations, public health 
nutritionists, caterers. 

Conclusions: Organizers and participants from the Lon-
don workshop met in Israel in March 2013 to discuss the as-
sembly of a European network to promote better school food 
policy development and implementation through sharing of 
methodologies, building a strong evidence base, garnering po-
litical support for school food regulation, and facilitating the 
sharing of learning outcomes and training. 

Key words: school food policy (1)Bundy D et al (2009). 
Rethinking School Feeding. World Bank (2)Nelson M, Breda 
J. School Food Research: building the evidence base for policy. 
Public Health Nutrition 2013
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PO1549
PREDICTORS OF INFANT OVERWEIGHT IN A RU-
RAL AND URBAN AREA OF THE ECUADORIAN 
HIGHLANDS
J. Ortiz1, 2, S. Wijaya1, S. Donoso2, J. Van Camp1, B. de 
Meulenaer1, L. Huybregts1, 3

1NutriFOODchem unit, Department of Food Safety 
and Food Quality, Faculty of Bioscience Enginee-
ring, Ghent University, Belgium 
2Faculty of Chemical Sciences, Cuenca University, 
Cuenca, Ecuador 
3Child Health and Nutrition unit, Depatrment of Pu-
blic Health, Institute of Tropical Medicine Antwerp, 
Belgium

Background and objectives: Recently in developing coun-
tries, the proportion of overweight children has increased con-
siderably in all age groups. This study aimed to identify and 
compare the socio-demographic determinants of overweight 
of infants aged 0-24 months between an urban and a rural area 
of the Ecuadorian highlands. 

Methods: A cross-sectional study was conducted between 
June to September 2008 in a sample of 227 infants from a ru-
ral and 476 from an urban canton of Azuay province, Ecuador. 
Household key indicators (KPC survey); socio-demographic 
characteristics (questionnaire on Unsatisfied Basic Necessi-
ties), and anthropometric measurements were collected. The 
WHO 2006 growth standard references were used to estimate 
the BMI-for-age index. 

Results: The prevalence of overweight children was higher 
in the urban area than in the rural area (12.4% vs 8.8%); while 
the prevalence of obesity was similar (5.7% and 6.2%, respec-
tively). Compared to the rural area, there was a significantly 
higher assisted delivery (96.6% vs 53.7%; P-value<0.001) and 
a higher preference to frequent medical centers (85.1% vs 
76.7%; P-value=0.006) in the urban canton. Unassisted deli-
very was found as significant predictor for infant overweight 
in both urban (OR: 0.29; 95%CI: 0.10, 0.81) and rural setting 
(OR: 0.48; 95% CI: 0.23, 1.01). Only in the rural setting child’s 
age was positively/negatively associated with infant overweigth 
(EFFECT=0.046), whereas in the urban setting older maternal 
age at birth of the first child appeared protective against infant 
overweight (OR: 0.94; 95%CI: 0.89, 0.99). 

Conclusions: Infant overweight was associated with diffe-
rent factors in urban and rural in Ecuador. In contrast to the 
large cultural and socio-economic differences, only maternal 
status and frequentation to medical services was significantly 
associated with infant overweight. 

Key words: Overweight, infants, rural-urban differences, 
socio-demographic determinants.

PO1550
FACTORS ASSOCIATED WITH NUTRITIONAL 
SUPPLEMENTS CONSUMPTION BY EXERCISE 
PRACTITIONERS IN SÃO LUIS, BRAZIL
H J F. Veloso1, F M Moura L. Alves1, N A L. Cabral1, E V. 
Hortegal1

1UniCEUMA, Brazil

Background and objectives: Sports nutrition aims to esta-
blish dietary strategies to improve performance and ergogene-
sis. This study aimed to analyze factors associated with nutri-
tional supplements consumption among exercise practitioners 
in health club at São Luis, Northeast of Brazil. 

Methods: A convenience sample was defined by consi-
dering the number of health clubs in operation in São Luis. 
The dependent variable was the use of supplements and the 
explanatory variables were how long one has been practicing 
exercise, schooling, weekly attendance at the heath club, gen-
der, age, self-perception of weight, smoking, goal of exercise, 
training session duration, self-awareness of training intensity 
and self-perception of own power. The association of variables 
was analyzed using Poisson regression, adopting a significance 
level of 0.05. 

Results: The final sample consisted of 723 exercise practi-
tioners, of which 64.7% reported using some type of supple-
ment. A higher proportion of men (52.6%) was observed. Age 
between 20 to 39 years-old was more frequent (74.4%). Regar-
ding schooling, 24.1% had post-graduation degree, 41.1% su-
perior graduation degree, 30% had completed high school and 
2.8% elementary school. Smoke was observed in 3.5% of par-
ticipants. Most respondents (46.1%) were physically active for 
over a year. Variables associated with nutritional supplements 
consumption were self-evaluation of below the ideal weight 
(p <0.001), smoking (p <0.001), practicing exercise for 7-12 
months (p = 0.028) or for more than 1 year (p <0.001), practice 
exercise for more than two hours each session (p = 0.053) and 
self-evaluation of training to be moderate (p = 0.024). 

Conclusions: Socioeconomic, demographic and own power 
do not interfere in the decision regarding the consumption of 
supplements that are strongly associated with the characteris-
tics of the training and dissatisfaction with body weight. 

Key words: Nutritional Supplement, Physical Exercise, 
Poisson Regression.
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PO1551
CONSUMPTION OF PROCESSED AND ULTRA-
PROCESSED FOOD AND DRINK PRODUCTS IN 
THE USA, 2007-08
L G. Baraldi1, E S. Martinez1, R C. Claro1, A P B. Martins1, 
M L C. Louzada1, D S. Canella1, R B. Levy1, J C. Mouba-
rac1, G. Cannon1, C A. Monteiro1

1Department of nutrition, Universidade de São 
Paulo, São Paulo, São Paulo, Brazil

Background and objectives: Increased consumption of 
processed food products is a major cause of the current pande-
mic of obesity and related chronic non-communicable disease. 
The objective of this study was to assess processed and ultra-
processed products consumption in the US in 2007-08. 

Methods: Dietary data analyzed came from the 2007-08 
National Health and Nutrition Examination Survey-NHANES 
conducted on a probabilistic sample of 10, 149 people of all age 
groups. Breastfed children were not included. Food items were 
converted into dietary energy and assigned to: (1) unproces-
sed or minimally processed foods and freshly prepared dishes 
made up mostly from these foods, or (2) ready-to-consume 
food products. This second group is of processed products, 
manufactured by adding substances such as salt, sugar, or oil to 
whole foods; and ultra-processed products, formulated mostly 
or entirely from industrial ingredients, typically containing litt-
le or no whole foods. The contribution of ready-to-consume 
products to the diet, expressed as a percentage of total dietary 
energy, was calculated. 

Results: The average contribution of ready-to-consume 
products to dietary energy was 69.6%. This was made up from 
4.9% from processed products and 64.7% from ultra-processed 
products. The most consumed processed product was cheese 
(3.0%). The main ultra-processed products were: pre-prepared 
ready-to-eat or to-heat mixed dishes (16.8%), candies (sweets) 
and desserts (7.8%), sugar sweetened soft drinks (7.6%), breads 
(6.9%), sweetened pastries and cakes (5.2%), and salted snacks 
(4.2%). The overall US figure of 69.6% is slightly higher than in 
Canada (62.0 %) and the UK (63.4%), somewhat higher than in 
Chile (55.4%), and much higher than in Brazil (27.8%). 

Conclusions: The US diet is dominated by ready-to-con-
sume food and drink products, almost all of which are ultra-
processed. 

Key words: Diet, Food Processing; ultra-processed food 
products; NHANES.
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VALIDATION STUDY OF WEIGHT CONCERNS SCA-
LE APPLIED TO COLLEGE STUDENTS
J. Dias1, J. Campos2

1Department of Food and Nutrition, Faculty of Phar-
maceutical Sciences of Araraquara - State University 
Julio de Mesquita Filho, Brazil 
2Department of Social Dentistry, Faculty of Dentis-
try Araraquara - State University Julio de Mesquita 
Filho, SP, Brazil

Background and objectives: The Weight Concerns Scale 
(WCS) proposed in the english language, aims to evaluate the 
degree of concern with body weight. Objective: perform cultu-
ral adaptation of the instrument to portuguese and estimate its 
reliability and validity in college students. 

Methods: 343 college students (female) from a Brazilian 
public university were participated. The validity of the scale 
was measured by means of factorial and convergent validity. 
Then, the confirmatory factor analysis was conducted using as 
the fit indices the £q2/df, the CFI, GFI and RMSEA and estima-
ted the average variance extracted (AVE) and composite relia-
bility (CR). The factorial invariance was estimated by analyzing 
multigroups considering the groups as “eutrophic” and “non-
eutrophic” defined from the body mass index of the partici-
pants. The internal consistency was estimated by Cronbach’s 
alpha (α). 

Results: 442 participants performed the Health course and 
655 the Humanities course. The average age was 20.9±, 6 years 
and 6.7% were underweight, 74, 8% were normal weight, 9.9% 
were overweight and 7.2% were obese. The portuguese version 
of the WCS showed adequate factorial adjustment in the total 
sample (ƒÜ=0, 55-0, 78; ƒÓ2/df=9, 06; CFI=0, 98; GFI=0, 98; 
RMSEA=0, 09). The convergent validity (AVE=0.49, CR=0.83) 
and internal consistency were adequate α=0.77). The simul-
taneous adjustment of the groups was excellent (ƒÜ=0.55-
0.79; ƒÓ2/df=5.21; CFI=0.95; GFI=0, 96; RMSEA=0, 06) 
with invariance of the models (ƒÜ: ƒ´ƒÓ2=4.58; p=0.33; 
Cov:ƒ´ƒÓ2=12.10; p=0.03; Res: ƒ´ƒÓ2=48.09; p=0.00). 

Conclusions: the portuguese version of the Weight Con-
cerns Scale applied to female college students showed adequate 
reliability and validity. 

Key words: validity; college students; reliability; body 
weight. Grant number FAPESP: 2010/13475-4
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PO1553
ULTRA-PROCESSED FOOD AND DRINK PRO-
DUCTS AND OBESITY: A NEW HYPOTHESIS, AND 
EVIDENCE
C A. Monteiro1, R B. Levy1, R. Claro1, A P B. Martins1, M L 
C. Louzada1, L G. Baraldi1, D S. Canella1, J C. Moubarac1, 
G. Cannon1

1Department of nutrition, Universidade de São 
Paulo, São Paulo, São Paulo, Brazil

Background and objectives: Increased consumption of 
industrially processed food products is considered to be an 
important cause of the current pandemic of obesity. However, 
direct evidence linking the intake of these products to obesity 
is restricted to a few products such as soft drinks. This is in part 
because criteria to define and classify foods according to indus-
trial processing have not yet been agreed. This study proposes 
that one increasingly consumed group of processed foods, ul-
tra-processed food and drink products, are an important cause 
of obesity, and presents supportive preliminary evidence. 

Methods: We used a new food classification based on the 
nature, extent and purpose of industrial food processing. This 
defines ultra-processed products as formulations mostly or en-
tirely of industrial ingredients, typically containing little or no 
whole foods. The purpose of ultra-processing is to create dura-
ble, accessible, convenient, and highly-palatable products. The-
se include sugared breakfast cereals; many baked goods; chips 
and several snack products; soft cola and ‘energy’ drinks, and 
ready-to-heat products such as pre-prepared pizza and pasta 
dishes, burgers and hot dogs, and poultry and fish ‘nuggets’ or 
‘sticks’. 

Results: Population-based studies on national-representa-
tive samples of adolescents and adults in Brazil indicate that 
higher consumption of these products (upper quintile) increa-
ses the risk of obesity by 20-30%. There are many reasons why 
ultra-processed products are likely to increase the risk of obesi-
ty. They are energy-dense (added fat and sugar, reduced water). 
They increase accessibility (they are convenient, packaged, 
with long shelf life). They favor snacking and mindless eating 
(they are readily accessible, minimal utensils needed). They are 
liable to be over-consumed (they are highly palatable and often 
aggressively marketed). 

Conclusions: Preliminary epidemiological evidence and 
other evidence indicate that the increase in the consumption 
of ultra-processed food products is one cause of the obesity 
pandemic. 

Key words: Obesity, diet, food processing.
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WORLDWIDE FOOD AND NUTRITIONAL PICTO-
RIAL REPRESENTATIONS
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1Coimbra College of Agriculture, Polytechnic Insti-
tute of Coimbra, Coimbra, Portugal 
2Department of Food Science and Technology, CER-
NAS Research Unit, Coimbra College of Agriculture, 
Polytechnic Institute of Coimbra, Coimbra, Portugal

Background and objectives: The food and dietary guideli-
nes related to the food education theme can be transmitted in 
the form of guidelines or through pictorial representations. In 
this work 40 worldwide pictorial representations of food and 
nutritional guides available in 23 countries are presented and 
discussed. 

Methods: An Internet search about food and nutritional 
guides and benchmarks and also nutritional plans, policies and 
strategies of a healthy lifestyle worldwide was conducted syste-
matically. The search was done only in recognized institutional 
and official institutions web sites of each country or global or-
ganizations (such as World Health Organization or Food and 
Agriculture Organization). The intention was to include all re-
gions of the world and their different development stages. 

Results: The main goal, found in all of the 40 pictorial re-
presentations evaluated, was similar - to educate the target 
public regarding proper eating habits and nutrition educa-
tion, promoting a culture of food education and encouraging 
healthy lifestyles. It was intended to instill rules, guidelines and 
nutritional advice, gathering the foods and classifying them so 
as to teach the relative proportions of food ingestion. 

Conclusions: The pictorial representations for each coun-
try are presented as symbols representing a familiar image to 
the target population. The written messages associated with 
the pictures are simple, direct, clear and flexible in order to 
transform the message more effectively and spread it more 
efficiently. It is also clear that the food availability, culture, re-
ligion, social and economic environment are relevant factors 
that affect food choices and the image display of each pictorial 
representation is taken into account. 

Key words: pictorial representations, food, nutrition, coun-
try.
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CHILDREN AND MOTHERS’ PERCEPTION ON AC-
TUAL AND DESIRED HEALTHY BODY SHAPE IN 
URBAN INDONESIA
H. Hardinsyah1, C. Dwiriani1, C. Au2, M. Lwin3, M. Aries1, 
S. Nababan1

1Food and Nutrition Society of Indonesia, and De-
partment of Community Nutrition, Bogor Agricultu-
ral University, Kampus IPB, Jl Raya Darmaga, Bogor, 
Indonesia  
2Mondelez Asia Pacific Singapore and Kraft Food 
Indonesia 
3Wee Kim Wee School of Communication and 
Information, Nanyang Technological University, 31 
Nanyang Link, Singapore 637718

Background and objectives: The prevalence of overweight 
amongst children in developing countries has increased. Re-
cent studies in developed countries showed that perceived 
body image is one of factors related to overweight, but no study 
has been done to examine this in Indonesia. This study aimed 
at assessing the nutritional status of school children (SC) and 
perception of children and their mothers on children’s actual 
(ABS) and desired healthy body shape (DBS). 

Methods: A cross-sectional study was conducted in SC 
(N=524, 8–10 years old) from different socio-economic status 
(SES) in urban Jakarta and Bogor. Data collected include SC 
body weight and height, perceived ABS and DBS by SC and 
mothers. SC nutritional status was assessed using BMI/age 
(underweight, normal, overweight), and body image percep-
tion was assessed using seven levels of silhouette charts desig-
ned for SC. 

Results: Prevalence of underweight and overweight groups 
amongst SC was 7.3% and 8.1% respectively. Prevalence of 
overweight SC in high SES was double of low SES. While 30.7% 
of SC perceived their actual body shape to be underweight, 
50.1% of mothers perceived their ABS to be underweight. A 
positive correlation was found between SC nutritional status 
and their perceived ABS categories (r=0.50), suggested some 
SC correctly assessed their ABS. However 44.8% SC perceived 
their DBS is overweight; and 23.3% of mothers perceived their 
children’s DBS is overweight. They shared the same perception 
that the DBS for children should be larger than the ABS. 

Conclusions: Overweight is higher amongst urban high 
SES children. SC and mothers are more likely to expect a lar-
ger body shape for SC to be identified as healthy children. This 
implies that the perceived body image by children and mothers 
can be unrealistic and shall be addressed in nutrition education 
to prevent childhood obesity. 

Key words: Overweight children, body image, Indonesia

PO1556
HOUSEHOLD DETERMINANT OF MALNOURIS-
HED IN PREGNANCY DUE TO LOWER ENERGY 
AND PROTEIN INTAKE (REANALYZED INDONE-
SIAN BASIC HEALTH SURVEY IN 2007 DATA)
D. M. Dachlan1, A. R. Thaha1, Wahiduddn1, S. Riskiyan1

1SPH, Hasanuddin University, Indonesia

Background and objectives: Approximately 20% pregnant 
in Indonesia are malnourished not only caused by low intake 
of protein and energy but also related to household determi-
nant. Objectives: To analyze determinant of household toward 
malnourished pregnancy due to low intake protein and energy 
from the data Indonesian Basic Health Survey in 2007. 

Methods: Case control approach are using to Analyze the 
risk factor, which were 1435 malnourished pregnancy as a case, 
and control were 2947 pregnant in normal, with matching on 
age and cluster census. Indicator risk if: intake energy and pro-
tein <80 % RDA and stratification analysis by household de-
terminant (household expenditure, mother’s state and residen-
tial) Results Pregnancy with intake energy <80 % RDA are OR: 
1.305 (CI 95%: 1.008-1.565), and intake protein <80 % RDA 
are OR: 1.338 (CI95%: 1.120-1.559). Stratification risk analysis 
for malnourished pregnancy due to low energy-protein intake, 
Household expenditure, educational level of mothers, working 
mothers and rural-urban residential are confounders risk fac-
tors. 

Conclusions: Intervention only Intake energy and protein 
without any intervention about household determinant, can-
not effective to solve malnourished in pregnancy.

Key words: Malnourished Pregnancy, Energy-Protein in-
take, household determinant.

PO1557
ESTIMATE OF THE NUTRITIONAL STATUS AND 
DIETARY INTAKE OF ADULT PEOPLE LIVING WITH 
HIV/AIDS IN DHAKA
K. Ferdouse1, S K. Roy1, K. Jahan1, A. Rahman2, S. Israt1, 
S S. Saliheen Sultana2, S B. Salam1, T. Ahmed1

1Bangladesh Breastfeeding Foundation, Institute of 
Public Health, Dhaka, Bangladesh 
2Department of Food and Nutriton, Home Econo-
mics College, Azimpur, Dhaka, Bangladesh

Background and objectives: People living with HIV/
AIDS (PLHIV) are vulnerable to poor nutritional status due 
to increased nutrient requirements. PLHIV need adequate 
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nutritional support prevention of HIV related infections and 
maintain good nutritional status. According to the estimation 
of UNAIDS, 11, 000 people living with HIV in Bangladesh. 
However there is lack of information on the nutritional status 
and food intake of the PLHIV in Bangladesh. This research was 
conducted to estimate the nutritional status and assess dietary 
intake of adult PLWHA of Dhaka. 

Methods: It was a cross-sectional study, conducted during 
November-December, 2009 in Dhaka. About 65 adult PLHIV 
were selected randomly from Infectious diseases Hospital, 
Icddr’b and Ashar Alo Society. Height and weight was measu-
red to calculate the BMI of the subject to estimate their nutri-
tional status. Dietary intake, frequency of taking food, Dietary 
habit, personal hygiene and other related data was collected 
with semi-structured questionnaire. 

Results: This study found that nutritional status of 55.4 % 
PLHIV was normal, 30.8% were underweight (BMI less than 
18.5kg/m2) and 13.8% were overweight. BMI was lower than 
16 kg/m2 among 18.5% PLHIV. About 54% of the subject’s 
were unemployed and 12 % dependent on their relatives to 
meet their basic need of life. Mean calorie intake of the sub-
jects was 1588 (± 329) kcal/day which was 29% less than their 
calorie requirement (P <.001). Most of the subjects were sick 
with various diseases like fever, caught, frequent diarrhea, TB, 
asthma, skin diseases. 

Conclusions: Study found that nutritional status of most of 
the PLHIV was normal. However they are highly vulnerable to 
be malnourished due to low calorie intake and frequent expo-
sure to diseases. 

Key words: Nutritional status, Dietary intake, malnouris-
hed, PLHIV.

PO1558
RISK FACTORS ANALYSIS FOR MALNUTRITION OF 
PLHIV OF BANGLADESH
K. Ferdouse1, SK. Roy1, S S. Saliheen Sultana2, K. Jahan1, 
S. Israt1, SB. Salam1, T. Ahmed1

1Bangladesh Breastfeeding Foundation, Institute of 
Public Health, Dhaka, Bangladesh 
2Department of Food and Nutriton, Home Econo-
mics College, Azimpur, Dhaka, Bangladesh

Background and objectives: People living with HIV/AIDS 
(PLHIV) are vulnerable to poor nutrition status due to increa-
sed body requirements. The objective of the study was to iden-
tify risk factors for malnutrition in HIV-AIDS subjects. 

Methods: It was a cross-sectional study. To identify the 
risk factors 85 male and female HIV positive people aged 18 
to 50years were interviewed by semi-structured questionnaire. 

The subjects were randomly selected from a national NGO As-
har Alo Society and Infectious Diseases Hospital who provide 
health care service to the PLHIV in Bangladesh. 

Results: The study found that Mean (± SD) age of un-
derweight HIV positive subjects was 33 (± 9) years, Mean (± 
SD) height was 160 (± 8) cm, mean weight was 44 (± 5.6) kg 
and mean BMI was 17.2 (±1.3) kg/m2. Study also recognized 
that less calorie intake was highly associated with underweight 
condition (OR=27.5). Calorie intake of the underweight 
PLHIV was 25% less than their daily requirement. Less protein 
intake was also associated with underweight (OR=2.80). Nau-
sea (OR=2.60), Vomiting (OR=2.02), change in smell or taste 
(OR=2.70), Fever (OR=3.05), cough/cold (OR=2.50), diarrhea 
(OR=2.83), anorexia (OR=3.23) were also associated with the 
poor nutritional status of the subject. Some other factors i.e. 
unemployment, low income, low food intake, presence of di-
seases, social stigma, fasting or less food intake due to lack of 
money and poor appetite were significantly associated with 
poor nutrition status of PLHIV. 

Conclusions: Nutrition is a fact which influence with many 
other factors like nutrition knowledge, socio-economic condi-
tion, body mechanism, mental condition etc. For longevity of 
PLHIV and decrease diseases progression, proper nutritional 
support should be provided through effective nutrition pro-
gram. 

Key words: Risk Factors, Nutritional status, HIV/AIDS, 
PLHIV.

PO1559
PERCEPTION AND INVOLVEMENT OF WOMEN’S 
GROUPS IN FOOD MANAGEMENT TOWARDS 
CREATING A HEALTH TOURISM COMMUNITY
N. Sikhiram1, S. Poosawang1

1Home and Community Division, Faculty of Huma-
nities, Chiangmai University, Thailand

Background and objectives: The study was conducted at 
Ban Tha-Gu, Mae Tha District, Lampoon, Northern Thailand. 
This community is being supported by the Thai government 
health ministry to develop their skills in able to create and offer 
health tourism. The community currently practices organic 
farming and have created food security through practice of 
sufficiency economy theory. The study focused on four women 
groups in the community who are involved with food prepara-
tion and management in order to assess the acceptance, colla-
boration and preparation of health food for community health 
and tourism purposes. 

Methods: The study was carried out as a participatory stu-
dy which included seminars and workshops on healthy food 
preparation, basic and applied nutrition concepts, food safety 
handling, and food display and service management. 
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Results: The women groups did not have basic knowledge 
of the nutritional values of food whereas most recipes were pre-
pared contained high saturated fat and high sodium content. 
Women groups were eager to learn how to prepare and manage 
food for health. They acknowledged that food is important for 
health and took part in analyzing the problems such as reliance 
on MSG as the major flavoring in food preparation. Another 
issue was preparing meals for themselves and tourist based on 
keeping cost to the minimum without understanding of nutri-
tional value, quality and appropriate quantity. The researchers 
along with the women groups created standard recipes in order 
to improve food management and nutritional value. 

Conclusions: Standard recipes are currently prepared for 
home consumption as well as for tourism. A change in the 
community eating habits is observed which in turn can be used 
as a promotional factor towards offering the community as a 
health tourism destination. 

Key words: Health tourism community, Food management, 
Promoting nutritional value, Women group, Collaboration.

PO1560
RELATIONSHIP BETWEEN HAND WASHING WITH 
SOAP AND STUNTING AMONG CHILDREN <2 
YEARS FROM BANGLADESH
L. Unicomb1, C. Stewart2, A. Halder1, T. Huda3, P. Ghosh1, 
S. Luby4

1International Centre for Diarrhoeal Disease Re-
search, Bangladesh 
2Program in International and Community Nutri-
tion, University of California, Davis, CA, USA 
3Department of Disease Control, Faculty of Infec-
tious and Tropical Diseases (ITD), London School of 
Hygiene and Tropical Medicine, London, UK 
4Infectious Diseases and Geographic Medicine, 
Center for Innovation and Global Health Stanford 
University, San Francisco, CA, USA

Background and objectives: Hand washing with soap has 
been shown to reduce diarrhea in low income settings. Fre-
quent enteric infections impact on child growth in such set-
tings, thus good hand washing practices, by reducing diarrhea 
may impact on child growth. We examine the relationship bet-
ween hand washing and nutrition status. 

Methods: Credible hand washing practice data were collec-
ted through 5 hour structured observations for 417 households 
with at least one child <2 years in rural Bangladesh in 2007. 
We measured their height and weight. We compared length-
for-age z-scores (LAZ) with categorical hand washing variables 
ranging from no hand washing to washing both hands with 

soap. We controlled for wealth, parent education, child age and 
sex using a generalized estimated equation regression model 
and adjusted for households clustering.

Results: Among the 417 households, 169 of 432 (39%) chil-
dren <2 were stunted. There were 8, 872 handwashing events 
observed. Of the 142 events recorded after latrine use, hand 
washing with soap was detected for 23(16%). Soap was used 
among 48 of 229 (21%) events of cleaning a child’s anus, 5 of 
783 (0.6%) during food preparation, 72 of 2, 821 (3%) before 
eating, and 14 of 1155 (1%) before feeding a child. Nutritional 
status, indicated by LAZ, was associated with wealth but not 
with washing both hands with water or soap when controlling 
for wealth, education, age and sex. 

Conclusions: In this cross sectional study no association 
between nutrition status and hand washing during food-rela-
ted or fecal-related events. Prospectively exploring an associa-
tion of observed good hand washing practices on growth when 
dietary intake data are included is worthy of investigation. Ac-
knowledgements; The UK Department for International Deve-
lopment funded the study 

Key words: stunting, hand washing with soap.

PO1561
COMPARISON OF THE NUTRIENT DENSITY OF 
LUNCHES EATEN BY FRENCH CHILDREN ACCOR-
DING TO MEAL LOCATION: SCHOOL CANTEEN OR 
HOME
C. Dubuisson1, S. Lioret1, JL. Volatier1, D. Turck2, L. Lafay1

1Risk Assessment Department, French Agency for 
Food, Environmental and Occupational Health and 
Safety (ANSES), Maisons-Alfort, France 
2Department of Paediatrics, Jeanne de Flandre 
Children’s Hospital and Lille University Faculty of 
Medicine, Lille, France

Background and objectives: School nutrition policies are 
considered as an appropriate way to promote healthier dietary 
habits in the paediatric population. In France, two thirds of 
French children and adolescents eat lunch provided by school 
canteen at least once weekly. Several guidelines on the compo-
sition of school meals have been published since 1999, in order 
to improve children intakes in lipids, sugar, fibre, vitamin C, 
calcium and iron. This study investigated whether nutritional 
intakes at lunch were different at school canteen and at home. 

Methods: Data from the second French cross-sectional die-
tary survey (INCA2), performed in 2006-07 among a repre-
sentative sample of 3-17 year-old children were used. Dietary 
intake and meal location were collected with a 7-day food re-
cord. A total of 4615 weekday lunches eaten at school canteen 
or at home by 1068 children attending school during the sur-
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vey week were selected. Energy content and nutrient density 
(macronutrients, vitamins and minerals) were assessed using 
the French food composition database. Comparisons between 
school canteen and child’s home were performed using a mixed 
regression linear model with child as random effect. Analyses 
were stratified according to school type (junior or secondary 
schools). 

Results: Energy intake at lunch was 100 kcal higher at 
school canteen. For every 100 kcal, school lunches contained 
more proteins, starch, fibres, poly unsaturated fatty acids and 
sodium and less total carbohydrates, sugars, saturated fatty 
acids, calcium and vitamin C. Other results were school-type 
specific: school lunches contained more lipids and beta-caro-
tene for junior-school children, and less iron, retinol, vitamin 
E and folate for secondary-school children. The food-groups 
contributing to these intakes also differed with lunch location. 

Conclusions: Nutritional intake at lunch varies with loca-
tion, suggesting that nutrition policies on school lunches may 
contribute to improve nutritional intake of children. 

Key words: school lunch, nutrient intake, nutrition policies.

PO1562
HEALTHKICK: VALIDATION OF KNOWLEDGE, AT-
TITUDES AND BEHAVIOUR CONSTRUCTS RELA-
TING TO HEALTHY EATING AND PHYSICAL ACTI-
VITY IN SOUTH AFRICAN SCHOOL CHILDREN
Z. Abrahams1, N. Steyn1, A. de Villiers2, C. Draper3, J. 
Fourie2, L. Dalais1, J. Hill2, E. Lambert3

1Population Health, Health Systems and Innovation, 
Human Sciences Research Council, Cape Town, 
South Africa 
2Chronic Disease of Lifestyle Unit, Medical Research 
Council, Tygerberg, South Africa 
3UCT/MRC Exercise Science and Sports Medicine 
Research Unit Department of Human Biology, Uni-
versity of Cape Town, South Africa

Background and objectives: Evidence from North Ameri-
ca and Europe has shown that school-based interventions can 
be effective in changing health behaviour. There is a scarcity of 
evidence from low and middle income countries. HealthKick 
is a primary school-based nutrition and physical activity (PA) 
intervention programme. A key tool used to assess learners 
healthy eating and physical activity knowledge, attitudes and 
behaviours (KAB) was developed and validated to be used as a 
measure of the efficacy of the programme. 

Methods: Learners from 16 schools in the Western Cape 
Province were included in the survey (N=865). The question-
naire was administered in a classroom by trained field workers, 

in learners’ home language. Scores were based on the number 
of correct answers, and questions were grouped for nutrition 
and physical activity knowledge, self-efficacy, social support, 
barriers and behaviour. Multiple correspondence analysis 
(MCA) was conducted to identify valid constructs under the-
se categories using the Burt matrix approach. The percentage 
of variability in the first two dimensions of each score was as-
sessed. Questions that contributed very little to the variability 
were dropped from the model. Additionally, item-analysis was 
conducted to determine the internal reliability of the cons-
tructs. 

Results: The final scores for knowledge consisted of 14 ques-
tions that contributed 87.7% to the variability; while 7 ques-
tions contributed 89.17% to the variability of the social support 
score and 13 questions captured 90.5% of the variability of the 
barriers score. Separate nutrition and PA scores were needed 
for self-efficacy and behaviour. 13 nutrition self-efficacy ques-
tions captured 89.6% of variability and 3 PA questions contri-
buted 96.4% to the variability. Similarly, 6 nutrition and 2 PA 
behaviour questions contributed 77.6% and 100% respectively. 
Similar results were obtained when item-analysis was used. 

Conclusions: MCA has been shown as an effective statisti-
cal technique. 

Key words: nutrition, physical activity, validation, school-
children.
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LONG-TERM ACCEPTABILITY OF LNS (LIPID-BA-
SED NUTRIENT SUPPLEMENTS) FOR INFANTS IN 
MALAWI
U. Ashorn1, N. Phiri2, K. Maleta2, K. Dewey3, M. Ari-
mond3, P. Ashorn1

1Department of International Health, School of Me-
dicine, University of Tampere, Tampere, Finland 
2Department of Community Health, College of Me-
dicine, University of Malawi, Blantyre, Malawi 
3Department of Nutrition, University of California, 
Davis, USA

Background and objectives: The effectiveness of comple-
mentary feeding interventions depend on efficacy and accep-
tability. This descriptive study aimed to investigate mothers’ 
experiences about providing lipid-based nutrient supplements 
(LNS) for extended periods to their infants. 

Methods: The study is part of an intervention trial which 
provided LNS for 12 months to 6-18 month old infants in rural 
Malawi (www.ilins.org). After six months in trial (infant age 12 
months), mothers’ accounts were collected with in-depth in-
terviews and KAP (knowledge, attitudes, practices) survey and 
analyzed for emerging themes and frequency of perceptions. 
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Results: KAP data were available from 1250 and in-depth 
interviews from 30 participants. Mothers reported having fed 
LNS to the child on an average of five days during previous 
week. 77% (95% CI 75 to 80%) of the infants were reported 
to have consumed LNS on the day preceding the interview, 
mostly in two feedings. Most mothers reported that their chil-
dren liked LNS. However, 19% (16 to 21%) indicated some 
difficulties with feeding LNS. Typically, the child either refused 
all meals or declined to eat porridge containing LNS. LNS was 
shared with siblings in 12% (10 to 14%) and with other children 
in 14% (12-16%) of families. In-depth interviews suggested wi-
der sharing among extended family. Selling or bartering was 
rare. The interviewed mothers perceived that LNS gave their 
infants strength and prevented illnesses. Only 9% (8 to 10%) 
thought that their child had growth problems and poor growth 
was seldom reported as a reason to consume LNS. 

Conclusions: Long-term acceptability of LNS for infants is 
relatively good in rural Malawi. KAP survey suggests some de-
viation from recommended ways of feeding the products. In-
depth interviews give a more detailed picture of acceptability. 
Funded by the Bill & Melinda Gates Foundation 

Key words: Complementary feeding, LNS products, accep-
tability, Malawi.

PO1564
LUNCH-MEAL CHOICES; IMPLICATIONS TO 
HEALTH OF CORPORATE WORKERS COMPARED 
TO ARTISANS
R K. Steele-Dadzie1, D Y. Larvie1

1Department of Dietetics, School of Allied Health 
Sciences, University of Ghana

Background and objectives: Lunch meals are often eaten 
away from home. Consumption of food prepared away from 
home has been associated with increased sodium, fat and ca-
lorie intake. Obesity and insulin resistance are also implicated. 
The variation in socioeconomic status of Corporate Workers 
and Artisans in Ghana could potentially influence their lunch 
meal choices. This study aimed at identifying the lunch meal 
choices of Corporate Workers compared with Artisans in Ac-
cra to identify individuals at risk of diet- related morbidity and 
mortality. 

Methods: Study design was cross sectional. Participants 
were randomly selected from 4 Corporate Institutions and Ar-
tisan Worksites in Accra. A food frequency questionnaire was 
administered to obtain the choice and frequency of lunch meals 
eaten in a typical week. Daily energy, fibre and macronutrient 
intake were obtained using a 3-day 24 hour recall. Anthropo-
metric measurements (bmi, waist and hip circumference) as 
well as total body fat and visceral fat (VF) were also measured. 

Correlations between anthropometry, body composition and 
nutrient intake were determined using SPSS version 20. 

Results: Corporate workers and Artisans had similar lunch 
meal choices. BMI, WHR, WC and VF were significantly hig-
her among Corporate Workers (p = 0.01; p < 0.01; p < 0.01 
and p < 0.01 respectively) compared with Artisans. Calorie 
contribution of lunch to total daily calorie intake was 42.9% 
and 46.2% respectively. Convenience was the major reason that 
influenced lunch meal choices. 

Conclusions: Management of Corporate Institutions and 
Artisan shops need to scale-up their worksite health promo-
tion programs to include provision of canteens where healthy 
meals would be provided. 

Key words: lunch-meal, Artisans, Corporate Workers, 
Obesity.
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EVALUATING THE IMPACT OF A SCHOOL-BASED 
INTERVENTION ON THE DIETARY ADEQUACY 
OF LEARNERS FROM LOW-INCOME SETTINGS IN 
SOUTH AFRICA
Z. Abrahams1, R. Ehrlich2, A. de Villiers3, E. Lambert4, C. 
Draper4, J. Fourie3, L. Dalais1, J. Hill3, N. Steyn1

1Population Health, Health Systems and Innovation, 
Human Sciences Research Council, Cape Town, 
South Africa 
2School of Public Health and Family Medicine, Uni-
versity of Cape Town, South Africa 
3Chronic Disease of Lifestyle Unit, Medical Research 
Council, Tygerberg, South Africa 
4UCT/MRC Research Unit for Exercise Science and 
Sports Medicine, Sports Science Institute of South 
Africa, Newlands, South Africa

Background and objectives: HealthKick was a school-
based nutrition intervention programme which took place in 
low-income primary schools in the Western Cape, South Afri-
ca. The intervention was designed to promote the adoption 
of healthy lifestyle behaviour, with the aim of reducing non-
communicable disease (NCD) risk factors in disadvantaged 
communities. This paper reports on the impact of a “healthy 
lifestyle” intervention on the dietary adequacy of learners after 
18 months of intervention. 

Methods: The sample consisted of 8 intervention and 8 
control schools. At baseline, 613 primary school learners were 
selected and 784 at follow-up. The intervention comprised a 
curriculum component and assistance in creating a healthy 
school environment. Learner’s nutrition knowledge, attitudes, 
dietary intake and anthropometric measurements (height and 
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weight) were assessed, and again after 18 months. Dietary ade-
quacy was measured using dietary diversity score as a proxy 
measure. 

Results: While both intervention and control schools 
showed a significant increase in the percentage of learners 
achieving an adequate diet, the increase was greater in the in-
tervention schools. The most significant predictors of dietary 
adequacy at intervention and control schools, at baseline and 
follow-up were the number of meals eaten by learners and 
whether they had consumed food from the government school 
feeding programme. Dietary adequacy appeared to be largely 
reliant on socio-economic determinants. 

Conclusions: Interventions implemented at schools in low 
income settings need to take into account that schools have 
many serious immediate priorities which rate higher than edu-
cation on NCDs. 

Key words: Dietary adequacy, healthy lifestyle, nutrition, 
intervention.
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PERCEPTIONS OF BODY WEIGHT AND HEALTH 
RISKS AMONG PRIMARY SCHOOL EDUCATORS IN 
THE WESTERN CAPE, SOUTH AFRICA.
L. Dalais1, N. Steyn1, A. de Villiers2

1Population Health, Health Systems & Innovation, 
Human Sciences Research Council (HSRC), Cape 
Town, South Africa 
2Chronic Diseases of Lifestyle, Medical Research 
Council (MRC), Tygerberg, South Africa

Background and objectives: The global problem of 
overweight and obesity is disturbing judging by the World 
Health Organization 2008 statistics which estimate that 1.4 
billion and 500million adults are overweight and obese. The 
HealthKick study, a school-based nutrition and physical activi-
ty intervention programme in the Western Cape, S.A., showed 
that educators were at high risk for NCDs because of their high 
levels of obesity. This study aimed to describe primary school 
educators’ perceptions regarding body weight, related health 
risks and barriers to weight management. 

Methods: A qualitative approach was used to collect data 
and included focus group discussions, in-depth individual in-
terviews and anthropometric measurements. A total of thirty 
one male and female educators from four schools participated 
in the seven focus group discussions and four in-depth inter-
views. Male and female focus group discussions and in-depth 
individual interviews were conducted separately. Thematic 
data analysis was conducted with the use of ATLAS ti 6.1 com-
puter software. 

Results: Educator perceptions regarding their own body 
weight varied slightly from the actual weight. Positive and ne-
gative weight loss experiences and feelings regarding their own 
body weight were expressed. Educators appeared knowledgea-
ble of overweight/obesity and its health risks particularly regar-
ding NCDs. Educators identified barriers relating to the school 
environment which were of particular interest. These were too 
little time, a heavy workload and many school responsibilities. 
A recommendation to prevent these time-related factors from 
being obstacles in a health and wellness programme, was that a 
programme should either be incorporated into the school pro-
gramme or it should be implemented after school or on spe-
cial/specific days with specific involvement of the Department 
of Education. 

Conclusions: Several factors emerged which could be used 
beneficially to develop an educator weight management pro-
gramme in schools. 

Key words: Educators, obesity, body weight, health risks.
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IMPLICATIONS OF FREQUENT LIVER CONSUMP-
TION AMONG PREGNANT WOMEN FROM A LOW 
SOCIO-ECONOMIC SOUTH AFRICAN COMMUNI-
TY
M. Van Stuijvenberg1, S. Schoeman1, J. Nel2, M. Dhan-
say1

1South African Medical Research Council, Cape 
Town, South Africa 
2Northern Cape Department of Health, South Africa

Background and objectives: Excessive intake of vitamin 
A during pregnancy may lead to teratogenicity; the WHO re-
commends the consumption of not more than 25000 IU (7576 
µgRE) vitamin A per week. Liver is a concentrated source of 
vitamin A, containing 7800 µgRE/100g, and intake during 
pregnancy should therefore be limited. This study aimed to de-
termine liver intake and post-partum serum retinol levels in 
pregnant women from an impoverished South African com-
munity where liver is frequently eaten and vitamin A deficien-
cy known to be absent. 

Methods: Blood was obtained from 201 post-partum 
mothers. Information on liver intake during pregnancy was re-
trospectively obtained by questionnaire. 

Results: Liver was eaten by 87.6% of mothers, with 75.1% 
having eaten liver at least once a month, and 20.9% at least once 
weekly. Mean serum retinol was 29.3±11.6 µg/dL, with 21.4% 
having concentrations <20 µg/dL. Elevated CRP concentrations 
(>8 mg/L) were found in 43.7% of mothers, with a significant 
negative correlation between serum retinol and CRP (-0.273; 
p<0.0001). The traditional cut-off value for serum retinol may 
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not apply to the post-partum period, as serum levels may be 
influenced by factors other than vitamin A status e.g., the hae-
modilutional effect of pregnancy, and the acute phase response 
induced by the birth process, as suggested by the raised CRP. 

Conclusions: A concern in this community is the risk of 
teratogenicity in those women who consume liver once a week 
or more, and thereby exceeding the WHO recommendation 
for vitamin A intake during pregnancy. Health authorities in 
certain countries advise pregnant women to limit liver intake. 
No such recommendations exist for culturally diverse South 
Africa, and should be considered, especially for areas where li-
ver is an available and affordable source of meat, and frequently 
consumed by the poor. 

Key words: liver intake; pregnancy; excessive vitamin A in-
take; teratogenicity risk
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EFFECTING IMPROVEMENT IN FOOD BEHAVIOUR 
THROUGH AN EDUCATIONAL INTERVENTION: 
RESULTS OF AN IN-DEPTH STUDY IN SCHOOL 
CHILDREN
D. Prakash1, J. Prakash1

1DOS, Food Science and Nutrition, University of 
Mysore, Mysore, India

Background and Objectives: The study explores the im-
pact of nutrition education based on social cognitive theory 
on the cognitive performance, biochemical indices and food 
behaviour of urban school children (6-11 years, n=630) in Ban-
galore, India. 

Methods: The study had a nutrition education interven-
tion to the children and parents of the experiment group and 
a pre and post-test assessment of nutrition knowledge scores, 
cognitive performance scores, food behaviour in both experi-
ment and control groups. The data was analysed using appro-
priate statistical techniques. Results: A statistically significant 
improvement was seen the cognitive performance and food 
behaviour parameters assessed in the experiment group and 
an impact of gender was seen in digit backward scores in girls 
(p<0.011). Biochemical indices was assessed in pre and post-
test in a sub-sample of the experiment group; a statistically sig-
nificant improvement in serum ferritin (p<0.001) was observed 
in the post-test. An impact of gender was seen in the post-test 
food frequency of the experiment group; girls consumed more 
sprouts (p<0.006), green leafy vegetable (p<0.003) and boys 
more eggs (p<0.007). The changes in food behaviour indica-
ted lesser families watching television while eating (p<0.001), 
more families encouraging fitness (p<0.001) and a better die-
tary diversity of whole grain, plant proteins, fruits and vegeta-
bles in the experiment group. A converse change was observed 

in the control group, with continued subscription to television 
while eating and increase in selection of high simple carbohy-
drate and fat; with poor dietary diversity in the control group. 
A positive association of plant protein, whole grams, fruits and 
vegetables was observed with improved cognitive performance 
in the experiment group. 

Conclusions: The study concludes that the nutrition inter-
vention was successful in improving nutrition knowledge, cog-
nitive performance, iron status and food behaviour of children. 

Key Words: Nutrition education, children, cognitive per-
formance, food behaviour.

PO1569
WALKING OUTDOORS FOUR TIMES WEEKLY FOR 
AT LEAST 15 MINUTES IS ASSOCIATED WITH LON-
GEVITY IN A COHORT OF VERY ELDERLY PEOPLE
C. Fortes1, S. Mastroeni1, A. Sperati2, R. Pacifici3, P. Zuc-
caro3, F. Forastiere4, N. Agabiti4, G. Piras4, A. D’Amicis5, 
S. Ebrahim6

1Clinical Epidemiology Unit, IDI-IRCSS, Rome, Italy 
2Agency for Public Health of Lazio Region, Rome, 
Italy 
3National Institute of Health, Rome, Italy 
4Department of Epidemiology, Regional Health 
Service, Lazio, Italy 
5National Research Institute for research on food 
and Nutrition, INRAN, Italy 
6Department of NonCommunicable Disease Epi-
demiology, London School of Hygiene & Tropical 
Medicine, London, UK

Background and objectives: Age-related decline of immu-
ne function and longevity may be partially due to extrinsic fac-
tors such as life-style behavior.This study investigated the role 
of walking outdoors on longevity, controlling for individual 
and other life-style factors as possible confounders 

Methods: A 10-year cohort study was conducted with 152 
self-caring and mobile, mean age 80 years, were enrolled in 
the study. Information on socio-demographic characteristics, 
clinical and biochemical data, diet, physical activity, smoking, 
depression status, cognitive status and anthropometrics mea-
surements, were obtained for all participants. Cox proportio-
nal-hazards models were used to determine independent pre-
dictors of longevity. 

Results: During the 10-years of follow-up, 96 (63%) died. 
Old age, chronic diseases, smoking, depression, CD4/CD8 
ratio and coffee consumption were significantly predictors of 
mortality. Over-all survival was highest for subjects walking at 
open air for 4 times weekly for at least 15 minutes in compa-
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rison to subjects walking less than 4 times weekly (40% versus 
22%). After adjusting for confounders, elderly people walking 
at open air for four times weekly had 40% decreased risk of 
mortality that individuals who walked less than four times 
weekly [relative risk (RR) = 0.53; 95 % confidence interval 
(CI)= 0.32-0.88, p=0.01]. 

Conclusions: Findings suggest an independent and pro-
tective effect of walking on mortality and supports the encou-
ragement of physical activity in advanced age for increasing 
longevity. 

Key words: elderly, longevity, walking, life-style, immunity

PO1572
RELATIONSHIP BETWEEN NUTRITIONAL STATUS 
AND SLEEP DURATION IN CHILEAN SCHOOL-AGE 
CHILDREN
S. Durán1, G. Cediel2, J. Brignardello1

1Universidad Autónoma de Chile, Department of 
Health, Santiago, Chile	  
2PhD (c), Nutrition and Food Program, University of 
Chile 
3Universidad Autónoma de Chile, Department of 
Health, Santiago, Chile

Background and objectives: Sleep and healthy diet are im-
portant aspects in growth, maturation and health in scholar 
age. Inadequate sleep duration is a risk factor for obesity; this 
issue needs more attention in public health policies related to 
nutrition, especially during early ages. To establish the relation-
ship between sleep duration, nutritional status and caffeinated 
beverages consumption patterns in school-age children. 

Methods: The study was conducted in 805 school-age chil-
dren, between 6 to 10 years old from 6 areas of Santiago de 
Chile. Parents filled out a questionnaire, which considers the 
sleep duration, physical activity and food intake. Anthropome-
tric measurements were evaluated in school-age children. 

Results: 52.6% of school-age children were obese and 46.4% 
slept the recommended time (>10 hours). Normal weight sub-
jects slept more hours than obese 9.8 ± 0.9 vs 9.6 ± 0.9 (p<0.05). 
Sleep duration during the week was inversely associated to 
obesity (OR: 3.5, IC 95% 1.3 a 9.2), the beverage intakes du-
ring the night were caffeinated soft drinks (52.2 %), coffee and/
or tea (32.6%) and 21.2 % caffeine beverages (caffeinated soft 
drinks, coffee or tea). 

Conclusions: Sleep duration in the school-age children 
sample was less than recommended (>10 hours) specially, in 
the obese group. The intake of caffeine products in particular, 
caffeinated soft drinks, was higher during the night in both 
groups. 

Key words: sleep; obesity; children.

PO1573
HEALTH PROMOTING LIFESTYLE OF UNDERGRA-
DUATES AT SELÇUK UNIVERSITY, TURKEY
N. Aktas1, B. Akin2, M A. Cebirbay1

1Department of Nutrition Education, University of 
Selcuk, Konya, Turkey 
2Department of Nursing, University of Selcuk, Kon-
ya, Turkey

Background and objectives: The World Health Organi-
zation signifies that the quality of an individual’s health and 
life depends on his/her behavior and lifestyle. Health-risk be-
haviors are activities that increase a person’s vulnerability or 
susceptibility towards negative health outcomes (1). The aim 
of this study is to determine the relationships between health 
promoting lifestyles and demographic characteristics of under-
graduates. 

Methods: This cross-sectional and descriptive study was 
conducted with 420 undergraduates at Selçuk University, 
Konya. The data was collected by using a socio-demographic 
questionnaire and the Turkish version (2) of Health Promotion 
Lifestyle Profile (HPLP-II) (3).The HPLP II has 52-item that 
consist of health responsibility, physical activity, nutrition, in-
terpersonal relations, spiritual growth, and stress management. 

Results: The participants were 73% girls; 60% of nursing 
and 40% of nutrition education undergraduates, one-half of the 
undergraduates (50%) lived in urban, perceived their economi-
cal situation as middle (69%), the education level of mother 
were primary school (60%) and, the undergraduates were li-
ved in dormitory(80%). Living in rural areas and economically 
being well were found as significant factors affecting the HPLP 
(p<0.05). Education of mothers and gender of undergraduates 
were not an important factor for HPLP (p>0.05). 

Conclusions: The supporting nursing and nutrition educa-
tion undergraduate programs with subjects and activities about 
health behaviors and healthy lifestyle could affect HPLP of un-
dergraduates. 

Key words: Healthy lifestyle, health promotion, undergra-
duates. 
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PO1574
PROMOTING HEALTHY LIFESTYLES: CULTURAL 
AND PARTICIPATORY APPROACH
R. Zárate1, D. Castañeda1

1Universidad Industrial de Santander UIS, Bucara-
manga, Santander, Colombia

Background and objectives: Health problems related to 
lack of enabling environments, strengthening community ac-
tion, social participation and personal skill development for 
health promotion from the interplay of social, political, econo-
mic, cultural and environmental hinders promoting healthy li-
festyles. However they are crucial for community development 
and thus for improving the quality of life of the population. 
Being the Colombian state responsible for ensuring fundamen-
tal rights since the 1127 Act of 2007, it provides the formulation 
of healthy public policies aimed at creating a supportive envi-
ronment that will enable people to lead healthy lives towards 
improving the quality of life dignity. Taking into account the 
nurturing behaviors, healthy behaviors and practices from the 
promotion of a participatory culture, the Industrial University 
of Santander developed the project ‘Promotion of lifestyles and 
healthy living environments in 100 families of the township of 
Yarima and sidewalks to Colorados, Rancho Chile and La Ye 
‘, in order to strengthen protective factors to reduce the occu-
rrence of behaviors that influence the health of families. 

Methods: The methodology was based on stages such as: 
recognition of habits and customs, ancestral resizing, learning 
together and resignifying behaviors to achieve a better quality 
of life based on approaches from social determinants and Hu-
man Rights. 

Results: As a result, it was developed a certain group of tea-
ching strategies evidenced in 75% of the studied population. 

Conclusions: The promotion of healthy living from a cul-
tural and participatory approach was established as a training 
strategy aimed at developing processes and activities of indi-
vidual and collective empowerment, to modify risk behaviors 
and to adopt healthy lifestyles. 

Key words: Quality of life, healthy lifestyles, health deter-
minants.

PO1575
DIAGNOSIS OF NUTRITIONAL AND FOOD STATUS 
OF THE STOCKS OF COLORADO AND INFLUENCE 
AREAS AT CAMPO ESCUELA COLORADO PRO-
JECT – PARTICIPATORY ACTION RESEARCH (PAR) 
PORPUSE FROM UNIVERSIDAD INDUSTRIAL DE 
SANTANDER - COLOMBIA
C. Monsalve1, R. Zárate1, M. Peña1

1Universidad Industrial de Santander UIS, Bucara-
manga, Santander, Colombia

PROMETEO research Group with eleven (11) years of in-
vestigative experience, assigned to the Industrial University of 
Santander (UIS) Bucaramanga - Colombia, in accordance with 
the policies of University Social Responsibility (USR), has fo-
cused on understanding and promote alternatives for change to 
complex food and nutrition situation of the population living 
in CAMPO ESCUELA COLORADO and its area of influen-
ce (CEC), administrative agreement UIS-ECOPETROL 2006 
to 2016, San Vicente de Chucurí, Santander department. Thus 
PROMETEO aware of the importance of articulating the com-
munities in the research process and in the development of the 
region, especially women heads of households, from a Parti-
cipatory Action Research (PAR) made the project ‘Promotion 
of lifestyles and healthy environments”. Where the advice of 
OBUZINGA Corporation, recognized by the local and natio-
nal context for its experience in conducting studies in food and 
nutrition problems of rural populations; developed the food 
security component, empowering seven (7) leaders in the com-
prehension of the nutritional status of their communities by 
providing them conceptual and methodological tools for un-
derstanding and developing the nutritional profile of villages 
Los Colorados, Rancho Chile and La Ye, promoting empower-
ment and community building the Route to Action and ma-
nagement of food and nutrition security of the micro-region, 
influence area of CAMPO ESCUELA COLORADO project.
Finally main risk factors were identified, such as malnutrition 
both deficit and weight excess in each of the population groups. 

Key words: food security, university social responsibility, 
lifestyles and healthy environments.. 
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PO1576
NUT CONSUMPTION AND DECREASED RISK OF 
TOTAL MORTALITY IN THE SUN PROJECT
A. Fernandez Montero1, M. Bes Rastrolle2, J J. Beunza2, 
M T. Barrio Lopez2, C. de la Fuente Arrillaga2, L. Moreno 
Galarraga3, M A. Martinez Gonzalez2

1Department of Occupational Medicine, Universi-
dad de Navarra, Pamplona, Navarra, Spain 
2Department Preventive Medicine and Public 
Health, Universidad de Navarra, Pamplona, Navarra, 
Spain 
3Department of Pediatrics, Hospital de Navarra, 
Pamplona, Navarra, Spain

Background and objectives: Our aim was to assess the as-
sociation between nut consumption and total mortality in the 
SUN Project. 

Methods: The SUN Project [Seguimiento Universidad de 
Navarra, University of Navarra Follow-up] is a prospective co-
hort study, formed by Spanish university graduates. Informa-
tion is gathered by mailed questionnaires collected biennially. 
A subsample of 17, 184 participants from the SUN Project was 
followed-up for 5 years. Nut consumption was collected by self 
reported data, using a validated 136-item food frequency ques-
tionnaire (FFQ) and participants deaths were identified by va-
rious means. Information on verall mortality (all-causes death) 
was collected from permanent contact with participants and 
their families, postal authorities and the National Death Index. 
The association between baseline nut consumption and overall 
mortality was assessed using Cox proportional hazard model 
during the first five-year period of follow-up. Nut consumption 
was categorized in two different ways, in a first analysis subjects 
were divided in quintiles based on baseline nut consumption 
(measured in g/d) adjusted for total energy intake using the re-
siduals method. In a second analysis subjects were categorized 
in four groups according to nut consumption (servings/day). 
Both analyses were adjusted for possible confounding factors. 

Results: Participants who consumed nuts twice or more per 
week had a 58% lower risk of overall mortality than those who 
never / or almost never consumed nuts (HR: 0.42 95% CI: 0.22-
0.82) after adjusting for releavnt confounders. 

Conclusions: Nut consumption was significantly associated 
with reduced risk of death after the first five years of follow-up 
in the SUN Project. 

Key words: nut consumption, total mortality, SUN Project.

PO1577
THE COST OF MEETING DIETARY GUIDELINES IN 
LOW-INCOME FAMILIES OF BRAZIL
C. Borges1, R. Claro2, B. Slater1

1School of Public Health, Sao Paolo, Brazil 
2University of Minas Gerais, Sao Paolo, Brazil

Background and objectives: A nutritionally balanced and 
healthy diet consists of fresh foods, grains, pulses and almost 
always has a high costs, unfeasible to low-income Brazilians. 
In fact, foods with high quantity of sugar and fat are generally 
cheaper and yet more accessible.We aimed to analyze the cost 
of following National Dietary Guidelines for low-income fami-
lies in Brazil. 

Methods: Data from the Brazilian National Household 
Budget Survey 2008-09 conducted by IBGE were used. Food 
purchases were recorded during seven consecutive days in 
55.970 households. A subset composed only by low-income 
families (incomeâ‰€US$1.00per capita/day) was used for 
the analysis. We estimated per capita calorie availability, total 
expenditure and food prices/1.000kcal aggregated into 8 food 
groups based on the Guidelines for the Brazilian population. 
The participation of each food group in total calories was esti-
mated and compared to the recommendations. 

Results: Actual acquisitions exceeded the recommendation 
for pulses, oils/fats, sweets/deserts, meat/eggs, and unreached 
it for fruits, vegetables, dairy products, cereals. Meeting the 
recommendations would increase food expenditures in 58.1% 
(from US$0, 91pc/day to US$1.46pc/day) for an isoenergetic 
diet of 1, 943kcal (the exact guideline recommendation). The 
cost /month of the ideal diet according to the Brazilian Dietary 
Guide should be of US$ 47.7/month for an individual living in 
a low-income family. Therefore, if the diet recommended was 
adopted by Brazilian low-income, the percentage to your total 
income would be compromised 54.2% more than is currently 
compromised (an increase of US$16.00/month to US$ 46.26/
month). 

Conclusions: Following diet recommendation would de-
mand a large increase in food expenditure by low-income fa-
milies. In this sense, meeting current dietary guidelines would 
necessarily demand an increase in the income of these families 
or a policy of food prices reduction. 

Key words: low-income families, diet recommendation, 
food expenditures
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PO1578
THE ROLE OF DIETARY PATTERNS IN CORONARY 
ARTERY DISEASE IN URBANISED BLACK SOUTH 
AFRICANS
R. Dolman1, E. Wentzel-Viljoen1, J. Jerling1, L. Ntyintya-
ne2, F. Raal2, K. Sliwa3, A. Kruger4, M. Pieters1

1Centre of Excellence for Nutrition (CEN), North 
West University, Potchefstroom, South Africa 
2Carbohydrate & Lipid Metabolism Research Unit, 
Division of Endocrinology & Metabolism, De-
partment of Medicine, Faculty of Health Sciences, 
University of the Witwatersrand, South Africa 
3Hatter Institute for Cardiovascular Research in Afri-
ca & IIDMM, Cape Heart Centre, University of Cape 
Town, South Africa 
43Africa Unit for Transdisciplinary Health Research 
Health Research (AUTHeR), North West University, 
Potchefstroom, South Africa

Background and Objectives: To investigate the role of die-
tary intake as a risk factor in urbanised black South African 
CAD patients through the analysis of nutrients as well as of 
food group consumption patterns. 

Methods: Dietary habits, including use of ultra-processed 
foods, of urbanised CAD patients were compared with those 
of healthy volunteers from an urbanised reference population 
(PURE). Urban areas in Soweto and North West Province, 
South Africa. Black CAD patients from Charlotte Maxeke Jo-
hannesburg Hospital and Chris Hani Baragwanath Hospital 
(n=91) and apparently healthy volunteers (n=534) from urban 
group of South African PURE study population at very low risk 
of developing CVD. 

Results: Although the CAD patients consumed signifi-
cantly higher protein, SFA and MUFA as percentage of ener-
gy, their diet was still considered prudent. In general, they had 
higher micronutrient intakes than the reference group. Both 
groups, however, met the DRIs for most micronutrients, except 
for calcium, vitamin C, magnesium and potassium. The CAD 
patients, furthermore, consumed more fruit and vegetables, 
dairy products, total meat products and eggs, as well as more 
ultra-processed foods than did the reference group. 

Conclusions: The CAD patients’ diets can be considered 
prudent, but are still not adequate in micronutrients owing to 
their low intake of foods such as fruit and vegetables and dairy 
products. Furthermore, they consumed more ultra-processed 
foods, providing evidence for a link between food processing 
and disease. The use of the analysis of food groups, including 
ultra-processed foods, greatly enhances the interpretation of 
nutrient data. 

Key words: CAD, urbanisation, dietary patterns.

PO1579
UNDERNUTRITION IN COLOMBIAN SCHOOL 
CHILDREN WITH INTESTINAL PARASITES
N. Muñoz1, L. Valencia1, C. Velasco1

1Grupo de Investigación GASTROHNUP, Universidad 
del Valle, Cali, Colombia

Background and objectives: The undernutrition defined 
how body mass index (BMI) < 1 standard desviation (SD) ac-
cording OMS tables in school children with intestinal parasites 
(IP) is a major cause of morbidity and mortality. Objective: To 
determine the prevalence of undernutrition by BMI in Colom-
bian school children with IP and associations potential. 

Methodology: Prevalence study in 93 rural area school 
children in Cali, Colombia with IP (Ascaris lumbricoides, 
hookworms, Trichuris trichiura and Giardia lamblia). Were 
considered clinical (weight, height), paraclinical (hemoglo-
bin Hb, coprology) and demographics (sex) variables. Statis-
tical analysis included estimating the prevalence of thinness in 
school children and their corresponding 95%CI, the estimate 
of other descriptive measures of interest and association analy-
sis by multiple logistic regression. 

Results: Mean age 7.3±1.7 years; mean Hb 13.4±0.5 g/dl; 
mean BMI -0.48±0.67 SD; found a prevalence for undernutri-
tion of 15% and for IP of 69.9%, dominance males and none 
with anemia (Hb < 11 gr/dl). Undernutrition was associated 
with IP (OR = 1.1 95%CI 0.27-5.23 p=0.02), and giardiasis (OR 
= 1.03 95%CI 0.21-4.08 p=0.00). Possible associated factors fi-
nally were younger and male sex. 

Conclusions: Almost one fifth of Colombian school chil-
dren with IP presented undernutrition and this was found to 
be associated with age and sex of the child.

Key words: Undernutrition, Intestinal parasites, School 
children
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BODY MASS INDEX IN CHILDREN WITH ATIPIC 
GASTROESOPHAGEAL REFLUX DISEASE GIVEN 
BY OTOLARYNGOLOGY
N. Muñoz1, M. Pérez1, C. Velasco1

1Grupo de Investigación GASTROHNUP, Universidad 
del Valle, Cali, Colombia

Background and objectives: The nutritional status of chil-
dren with gastroesophageal reflux disease (GERD) may be 
compromised, especially if occur with otolaryngology symp-
toms. We aimed too identify the nutritional status through the 
body mass index (BMI) in children with GERD and OLR ma-
nifestations. 
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Methods: We included 32 children with 1 to 12 years 6 
months of age (average 5 years 3 months Â± 3 years 1 month), 
17 male, diagnosed with GERD by ph monitoring 24-hour 
ambulatory intraesophageal (pH-24h) and one or more OLR 
manifestations (12 of recurrent otitis, 11 chronic sinusitis, 4 
obstructive apnea and 3 dysphonia), whose mean weight was 
19.0Â±7.3 kg (range 10-37), mean length = 109.5Â±20.4 cm 
(range 75-166) and mean BMI = -0.29Â±1.89 (range -4.95 and 
4.51). 

Results: 17 children presented malnutrition (6 risk of un-
dernutrition, 3 undernutrition, 2 severely underweight, 2 risk 
of overweight, 3 overweight and 1 obese) with 0.35 times more 
likely to be male gender (95%CI 0.06-1.81 x2 = 2.08) without 
any possible risk factor (p<0.05). 

Conclusions: The nutritional status of children diagnosed 
with GERD by pH-24h and OLR manifestations was involved 
in 53.1%, having more opportunity to be male sex, but without 
any possible risk factors. 

Key words: Undernutrition, Atipic gastroesophageal reflux 
disease, Otolariyngology symptoms, Children.

PO1581
DEVELOPMENT OF FIRST (FOOD-BASED INTER-
VENTION AND PSYCHOSOCIAL STIMULATION) 
CURRICULUM FOR MOTHERS WITH CHILDREN 
UNDER 2-YEARS IN LOMBOK, INDONESIA
R. Kolopaking1, 2, U. Fahmida1, O. Santika1

1SEAMEO RECON (Regional Center for Food and 
Nutrition), Universitas Indonesia, Indonesia 
2Faculty of Psychology, Universitas Islam Negeri 
Syarif Hidayatullah Jakarta, Indonesia

Background and objectives: The role of mothers has been 
identified as a primary factor in creating home-environment 
that supports children’s growth and development. Food-based 
intervention and psychosocial stimulation (FIRST) Program 
is an educational intervention which was designed to enhance 
the quality of parenting behavior and optimize their children’s 
nutritional status and development. This study objective is to 
describe the development of FIRST curriculum for mothers 
with children aged less than 2 years in East Lombok, West 
Nusa Tenggara Province, Indonesia. Theory of Plan Behavior 
(TPB), Social-cognitive Learning Technique, and Ecological 
Framework were used to develop the curriculum. 

Methods: Curriculum development began with in-depth 
interview, environmental assessment, literature study of child 
development and feeding practices, conducting linear/goal 
programming approach to develop complementary feeding re-
commendation (CFR) to identify key nutrition messages and 
test the cultural relevance of the food-based intervention and 

psychosocial stimulation in target audience. Using this data, 
nutrition and psychologist experts created curriculum and 
module. Subsequently, the curriculum was tested for its appli-
cability by conducting focus group discussions among mothers 
and educators. 

Results: The curriculum emphasizes the role of mother-
child relationship in feeding practices and creating a more 
stimulating learning environment in their home. Lesson com-
ponents consist of 6 session that cover knowledge of food 
groups, cooking, food safety, feeding behavior, and a hands-on 
approach to improve children verbal, social-emotional, gross 
and fine motor developments. Mothers found that lessons were 
very helpful and increase their knowledge. Educators conside-
red the hands-on activities were useful in engaging the mother, 
and believed the lessons and handouts were appropriate for 
target audience. 

Conclusions: The results suggest that the FIRST curricu-
lum was well accepted by the educators and mothers. Findings 
demonstrate the potential positive impact of education on fee-
ding-practices and psychosocial stimulation for mothers and 
their children. 

Key words: food-based intervention, psychosocial-stimula-
tion, mother’s education

PO1582
EGGS, IODINE AND IRON SUPPLEMENTATION 
IMPROVE COGNITIVE ABILITY OF ELEMENTARY 
SCHOOL CHILDREN WHO SUFFER IODINE DEFI-
CIENCY DISORDERS IN INDONESIA
T. Sudargo1, H. Hadi1, W. Lestariana1, A. Kumara2

1Department Nutrition and health, Faculty of Medi-
cine, Gadjah Mada University, Yogyakarta, Indone-
sia 
2Faculty of Psychology, Gadjah Mada University, 
Yogyakarta, Indonesia

Background and objectives: Not only do elementary school 
children who live in iodine deficient areas have lower cognitive 
abilities than children from iodine sufficient area, but they also 
suffer from protein deficiency and iron deficiency. Supplemen-
tation of egg combined with iodine and iron is considered as 
an appropriate strategy for combating iodine, protein and iron 
deficiency in children with iodine deficiency disorders in order 
to improve their cognitive abilities. This study aimed at inves-
tigating the effect of supplementation of egg with iodine and 
iron on the cognitive ability (IQ score) of elementary school 
children. 

Methods: This is a randomized double-blind controlled 
trial involving 109 elementary school children aged 8-13 years 
in endemic iodine deficient District, Kismantoro, in Wonogiri 
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(Central Java) Indonesia. Subjects were divided into 4 groups 
which are group A (iodine + iron + eggs); B (iron + eggs); C 
(iodine + eggs); and D (eggs) and supplementation were given 
for 16 weeks. Cognitive abilities (IQ score) were examined by 
using CFIT (culture fair intelligence test) at pre- and post- in-
tervention. 

Results: There is a significant difference on cognitive abi-
lities (IQ within group of intervention after 16 weeks of inter-
vention (p<0.05). In cognitive abilities, children who received 
egg alone or in combination with iodine and iron have the hig-
hest cognitive abilities compared to the ones who got supple-
mentation of egg with iron. In addition, children who received 
egg alone or combination with iron and iodine can increase the 
IQ score by 12 points and 13 points, respectively. 

Conclusions: Supplementation with egg alone or in com-
bination with iodine and iron improve the cognitive abilities 
(IQ score) of primary school children who suffer from iodine 
deficiency disorders. 

Key words: Egg, iodine, iron, cognitive ability, children, io-
dine deficiency disorders.
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URBAN AGRICULTURE AS A STIMULUS TO URBAN 
PLANNING IN DEVELOPING CITIES FOR SUSTAI-
NABLE FOOD AND NUTRITION SECURITY
V. Obatolu1, S.Speak2

1Obafemi Awolowo University Institute of Agricul-
tural Research and Training, Ibadan, Nigeria 
2School of Architecture, Planning and Landscape, 
Newcastle University, Newcastle upon Tyne, UK

Background and objectives: This paper presents the fin-
dings of a three year British Council/Development for Inter-
national Development sponsor project in Ibadan, Nigeria. The 
broad study objective is to support Millennium Development 
Goals (MDG 1); poverty and hunger reduction and environ-
mental preservation (MDG 7), and HEI capacity building. 

Methods: Quantitative and qualitative survey, workshops 
and seminal were used to identify ways in which urban plan-
ning (UP) can support urban agriculture (UA) to improve sus-
tainable urban livelihoods and food production and set inter-
vention in motion. Advocacy and lobbying was also used to 
raise awareness and informs decision makers and planners of 
the different aspects of urban agriculture, which entails a broad 
range of activities. 

Results: The initial survey shows that despite urban agricul-
ture known strategic livelihood benefits, many still perceived 
it to be detrimental to public health and urban environments. 
Thus, urban planning seldom supports it and frequently see-
ks to eliminate it. In interviews with urban households, about 

53.8% of the respondents were aware of what urban agriculture 
meant while 46.2 % were not. Reason for respondents enga-
gement in urban agriclutre include to ‘clear the environment’ 
(30.8 %), ‘feed the household’ (38.5 %) and for ‘economic rea-
sons’ (38.5 %). UA still remains economicaly unimportant and 
an illegal practice; yet to be integrated in agricultural policies 
or urban planning. Final survey and workshop evaluation re-
port analysis shows that support of urban agriculture could act 
as a relevant intervention point for urban planners in pursuing 
directly the MDG 1 and 7 for especially the urban poor people. 

Conclusions: UA can be an innovation to UP in developing 
cities to enhance adequate access to sufficient, safe and nutri-
tious food for healthy life as well as being a strategy to right 
based approach to food and nutrition security. 

Key words: Urban, Agriculture, Planning, Food security.

PO1584
ENERGY AND MACRONUTRIENTS INTAKE IN BRA-
ZIL: RESULTS OF THE FIRST NATIONWIDE INDIVI-
DUAL DIETARY SURVEY
R. Pereira1, R. Souza1, E. Yokoo2, R. Sichieri3

1Departamento de Nutrição Social e Aplicada, Uni-
versidade Federal do Rio de Janeiro, Rio de Janeiro, 
Brazil 
2Instituto de Saúde da Comunidade, Universidade 
Federal Fluminense, Niterói, Rio de Janeiro, Brazil 
3Departamento de Epidemiologia, Universidade do 
Estado do Rio de Janeiro, Rio de Janeiro, Brazil

Background and objectives: Dietary patterns in Brazil 
have undergone intense changes; nevertheless, until recently 
the country had no information on food consumption at in-
dividual level. The first nationwide individual dietary survey 
was carried out in subsample of 2008-2009 Household Budget 
Survey. The objectives were to characterize energy and macro-
nutrient consumption and to compare with general dietary 
guidelines. 

Methods: The analysis included a countrywide represen-
tative sample of individuals 10 years old and more, except 
pregnant and lactating women (n=32, 749 individuals). Ener-
gy and nutrient intake was estimated from means of two non-
consecutive food records (deattenuated by the Multiple Source 
Method). Mean and 95% confidence interval of energy and 
macronutrients intake were estimated for age-gender strata, 
geographical regions, and per capita monthly family income 
quartiles. Statistical analyses considered the complex sampling 
design. 

Results: Men presented higher mean energy intake than 
women (2126 vs. 1721 kcal; p<0.01), but women reported hig-
her contribution of added sugar to total energy intake than 
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men (13.8 vs. 12.5%; p<0.01). Compared to adults (1.26) and 
elderly (1.19), adolescents presented higher energy-dense diet 
(1.33). Although mean total fat contribution to total energy in-
take (27%) was according to recommended limits, the lipids 
profile was unfavorable: there was high consumption of satura-
ted fat (9.2% of total energy intake) and reduced intake of be-
neficial fats - polyunsaturated fat mean contribution to energy 
intake was about 6% and omega-6/omega-3 ratio was equal 8. 
Moreover, mean fiber intake was under the recommend limits 
(20g). The diet of individuals in the highest quartile of family 
income was characterized by high contribution of added sugar 
(14%) and saturated fat to total energy consumption (10%). 

Conclusions: Overall characteristics of Brazilian dietary 
intake are compatible with the increased prevalence of obesity 
and non-transmissible chronic diseases that have been obser-
ved in Brazil. 

Key words: energy intake, macronutrients intake, dietary 
guidelines

PO1585
CLUSTERING OF RISK FACTORS RELATED TO LI-
FESTYLE AMONG ADOLESCENTS FROM CUIABÁ, 
CENTRAL-WESTERN BRAZIL
R. Pereira1, P. Rodrigues1, R. Gonçalves-Silva2

1Departamento de Nutrição Social e Aplicada, Uni-
versidade Federal do Rio de Janeiro, Rio de Janeiro, 
Brazil 
2Faculdade de Nutrição, Universidade Federal de 
Mato Grosso, Mato Grosso, Brazil

Background and objectives: Lifestyle and dietary habits 
are modifiable risk factors commonly associated with non-
communicable chronic diseases (NCCD). The aggregation of 
these factors is frequent among adolescents. This study aimed 
to estimate the prevalence and clustering of five NCCD risk 
factors among adolescents from the Brazilian Central-Western 
region.

Methods: Cross-sectional, school-based study (n=1.139; 
age=14-19 years old), in Cuiabá, Brazil. The occurrence of 
smoking, sedentary lifestyle, inadequate fruit-and-vegetables 
consumption, irregular habits of breakfast consumption, and 
unsatisfactory meals consumption pattern was investigated 
by means of a structured questionnaire. The meals consump-
tion pattern was evaluated from scoring points assigned to the 
frequency of main meals consumption (daily=0; 3-6 times/
week=1; 1-2 times/week=2; never=3 points). Scores > 3 indi-
cated unsatisfactory meals consumption pattern. The intake 
of fruit-and-vegetables <400g/day was considered inadequate. 
The chi-square test was used to assess the association between 
variables. Multivariate logistic regression models were applied 
to estimate the chance of aggregation of risk factors. 

Results: Prevalence of inadequate fruit-and-vegetables con-
sumption was 32%. Smoking was more frequent among boys 
than among girls (9 vs. 4%, p<0.01). Unsatisfactory meals pat-
tern (66 vs. 53%), irregular consumption of breakfast (59 vs. 
45%), and physical inactivity (32 vs. 9%) were more frequent 
among girls than among boys (p<0.01). Cigarette smoking was 
associated with greater chance of inadequate fruit-and-vegeta-
bles consumption (OR=1.8, 95%CI=1.1, 3.0) and unsatisfac-
tory meals pattern (OR=2.4, 95%CI=1.4, 4.3). There was higher 
chance of inadequate fruit-and-vegetables consumption among 
sedentary adolescents (OR=2.4, 95%CI=1.9, 3.8) and among 
those who were insufficiently active (OR=1.5, 95%CI=1.1, 
2.0). There was greater chance of skipping breakfast (OR=1.5, 
95%CI=1.1, 2.1) among sedentary adolescents. 

Conclusions: There was high prevalence and aggregation 
of risk factors among the studied adolescents, indicating high 
vulnerability to the development of NCCD. Physical inactivity 
seems to be a marker of other risk behavior among adolescents. 

Key words: Adolescent; lifestyle; meals pattern.

PO1586
SODA CONSUMPTION AMONG ADOLESCENTS 
FROM PUBLIC AND PRIVATE SCHOOLS, RIO DE 
JANEIRO, BRAZIL
R. Pereira1, R.Fernandes1, P. Freitas2, ML. Rosa2, RA. Sou-
za1, G. Veiga1, 
1Departamento de Nutrição Social e Aplicada, Uni-
versidade Federal Do Rio de Janeiro, Brazil 
2Instituto de Saúde da Comunidade, Universidade 
Federal Fluminense, Brazil

Background and objectives: Soda consumption is often as-
sociated with weight gain and seems to favor the development 
of metabolic disorders. In Brazil, high levels of soda consump-
tion are frequently observed in adolescents.This study aimed to 
describe soda consumption and its association with social and 
demographic characteristics in adolescents. 

Methods: Cross-sectional study analyzing data from the 
baseline survey of the Longitudinal Study on Nutritional As-
sessment of Adolescents (ELANA). In 2010, the survey exami-
ned 805 elementary and 1, 015 high school students (10 to 19 
years old) of selected public and private schools in the metro-
politan region of Rio de Janeiro. Data on soda consumption 
were collected with a self-administered food frequency ques-
tionnaire. Soft drink consumption was classified as high (at 
least five times per week) or moderate (up to four times per 
week). The association between variables was assessed by esti-
mating the odds ratio and 95% confidence interval. 

Results: Fifty percent of the adolescents reported to have 
sodas at least five times per week. For elementary school stu-
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dents, the chance of high consumption of soda among those 
from public schools was twice as much as those from private 
schools (OR = 2.1, 95% CI = 1.5, 2.8). The same was observed 
for high school adolescents: compared to private school stu-
dents, those from public schools presented greater chance of 
high consumption of sodas (OR = 1.6, 95% CI = 1.3, 2.1). No 
differences were observed between students of elementary and 
high school according to the frequency of consumption of so-
das. 

Conclusions: Higher soda consumption was observed in 
adolescents from public schools than among those from priva-
te schools, regardless of grade level. 

Key words: sugar sweetened beverages, adolescent, so-
cioeconomic factors, odds ratio

PO1587
AWAY FROM HOME EATING AND SKIPPING 
MEALS AND DIETARY SALT AND OIL INTAKES OF 
ADULTS IN BEIJING, CHINA
F. Zhang1, X. Zhao1, H. Lin1

1Department of Nutrition and Food Safety, Fangs-
han District Center For Diseases Control and Pre-
vention, China

Background and objectives: Away from home eating and 
skipping meals may impact intakes of salt and oil. 

Methods: A subsample of 954 adults aged 18 years old and 
older from the China Health and Nutrition was used. Dietary 
intake data were determined by three consecutive 24-hour re-
calls and food weighing method. Multivariate logistic regres-
sion was used to determine the impacts of meal patterns on salt 
and oil intake. 

Results: Of the 954 participants, 6.7% skipped breakfast, 
1.9% skipped lunch, and 1.3% skipped dinner. Participants had 
24.5% of breakfasts, 20.1% of lunches, and 6.2% of dinners ea-
ten away from home. Average salt consumption was 8.9 grams/
day (g/d) and 89.8% of participants consumed > 6 g/d of salt. 
Average oil intake was 33.8 g/d and 56.4% participants consu-
med > 25 g/d of oil. Adjusted by age, education, gender, and 
income, adults who ate away from home were more likely to 
have high salt intake (OR=1.50, 95% CI: 1.09-2.07) and high oil 
intake (OR=1.56, 95% CI: 1.13-2.14). Skipping meals did not 
have significant impacts on salt and oil intake. 

Conclusions: Skipping meals may have no effect on dietary 
salt or oil intake, but away from home eating significantly in-
creased salt and oil intake. 

Key words: Away from home eating, meal patterns, dietary 
salt intake, dietary oil intake.

PO1588
EFFECTS OF DIETARY RESTRICTION ABOVE PHY-
SICAL ACTIVITY
V. Aguilera1, C. Flores2, C. Santos2, A. López-Espinoza1

1Behavioral Feeding and Nutrition Research Center 
University of Guadalajara- University Center From 
The South, Mexico 
2Centro de Estudios e Investigaciones en Com-
portamiento Universidad de Guadalajara – Centro 
Universitario de Ciencias Biológico Agropecuarias, 
Mexico

Background and objectives: A balanced diet and physical 
activity are conditions for a healthy life. However, when these 
conditions are excessive or deficient people manifest diseases 
related to feeding behavior. Therefore is important determina-
te the conditions to establish an adequate interaction between 
activity and feeding. The aim of this study was to identify the 
effects on activity in situations of ad libitum feeding and poor 
feeding in animal models. 

Methods: Nine females albino rats of six months age at the 
start of the study were exposed during 30 days an condition ad 
libitum feeding and 60 minutes to activity wheel. Later the rats 
were assigned to three groups consisting of three rats each and 
were exposed to dietary restriction and 60 minutes to wheel 
running for 30 days. Group 1 dietary restriction was to the 
90%; Group 2 dietary restriction was to the 70% and Group 
3 dietary restriction was to the 50%.The body weight, activity, 
food consumption and water were measured daily. 

Results: The results showed a positive correlation between 
dietary restriction and activity level, to low food restriction 
reduced activity at higher food restriction increased activity. 
Conclusions: These findings corroborate that activity is deter-
mined by the consumption of food.

Key words: feeding, activity, health.

PO1589
CHINESE DIET BALANCE INDEX AND DIETARY 
QUALITY AMONG ADULTS IN BEIJING, CHINA
J. Qin1, J. Yu1, N. Zhang1

1Department of Nutrition and Food Safety, Xuanwu 
District Centre For Disease Prevention and Control, 
China

Background and objectives: To evaluate the overall diet 
quality of adults in Beijing. 

Methods: A subsample of 1, 053 adults aged 18 years old 
and older who had completed three 24-hour dietary recalls in 
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the China Health and Nutrition Survey in Beijing. Diet quali-
ty was evaluated by using Chinese Diet Balance Index (DBI) 
scoring and evaluating system. Diet Quality Distance (DQD) 
was calculated to reflect the dietary quality. Multivariate linear 
regression models were used to identify factors characterizing 
imbalance intake. 

Results: Dietary imbalance existed in a large proportion 
of the residents in Beijing. 40.1% adult were in moderate or 
severe deficit of food intake, while 29.0% in moderate or seve-
re surplus of food intake. Intakes of milk, soybean, vegetables, 
and fruits did not reach the Recommended Daily Allowances. 
Intake of cereal, oil, and salt exceeded the recommended levels. 
Smoking, low income level, and low physical activity level were 
associated with dietary imbalance. 

Conclusions: Dietary imbalance is common in Beijing. Re-
sidents consume more oil and salt and less milk, vegetables and 
fruits than recommended levels. 

Key words: Chinese Diet Balance Index, dietary quality.

PO1590
TRENDS AND PATTERNS OF HEALTH BEHAVIORS 
IN LIAONING, CHINA, 1991-2006
Z. Zhao1, D. Luan1, S. Li1, H. Li1, Z. Liu1, X. Li1, X. Liu1

1Institute of Nutrition and Food Safety, Liaoning 
Center For Disease Control and Prevention, China

Background and objectives: To analyze trends and pat-
terns of physical activity and soft drinks consumption in Liao-
ning, China. 

Methods: Data on1, 039 adults aged 18 years old and older 
from 480 households participated in the China Health and Nu-
trition Survey were used. A multistage stratified cluster random 
scheme was used to draw the sample in Liaoning. Soft drinks 
consumption data were collected by using food frequency 
questionnaire and three consecutive 24-hour recalls. Detailed 
physical activities were self-reported in different categories. 

Results: From 1991 to 2006, regular physical activity in-
creased from 6.3% to 16.5% (p-trends < 0.0001) among adults 
but decreased from 46.5% to 32.1% in children and adolescents 
(p trends=0.011). Screen time increased from 13.0 to 20.5 
hours per week among adults (p-trends = 0.021) and from 9.5 
to 13.0 hours per week among children and adolescents (p-
trends < 0.0001). Soft drinks consumption did not change over 
time among adults but significantly increased among children 
and adolescents from 2000 to 2006. The proportion of alcohol 
drinkers and smokers decreased while amount of drinking or 
smoking increased significantly from 1991 to 2006 (p-trends 
< 0.0001). 

Conclusions: Physical activities are increasing but still low 
among adults and are decreasing quickly among children and 

adolescents. Soft drinks consumption is increasing rapidly 
among children. 

Key words:Physical activity, soft drink consumption, chil-
dren and adolescents, lifestyle.
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NUTRITION TRANSITION IN JIANGSU, CHINA, 
1989-2009
B. Yuan1, Y. Dai1, Y. Luo1, H. Zuo1

1Department of Nutrition, Jiangsu Center For Disea-
se Prevention and Control, China

Background and objectives: To study the secular trends of 
dietary pattern among residents in Jiangsu Province, China. 

Methods: A multistage stratified cluster random scheme 
was used to draw the sample in Jiangsu for the China Health 
and Nutrition Survey cohort. Dietary intake data were deter-
mined by three consecutive 24-hour recalls and food weighing 
method. Blood pressure and anthropometric data were measu-
red with standard protocols. 

Results: Cereal consumption decreased significantly, while 
animal food consumption, dairy product consumption, energy 
from fat increased rapidly. Calcium intake was increasing but 
still much lower than the recommended intake level. Prevalen-
ce of overweight and obesity (BMI>24) increased from 9.4% in 
1989 to 41.1% in 2009 among men. Prevalence of hypertension 
increased from 7.8% in 1989 to 37.6% in 2009 among men and 
from 4.8% to 30.8% among women during the same time pe-
riod. 

Conclusions: People in Jiangsu province are experiencing 
a quick nutrition transition toward high fat diet. Overweight, 
obesity, and hypertension are increasing tremendously. 

Key words: nutrition transition, calcium, overweight and 
obesity
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AWAY FROM HOME EATING IN HUNAN, CHINA, 
1989-2009
J. Liu1, G.Li1, D. Jin1, M. Lin1, Z. Fu1

1Department of Nutrition and Chronic Disease 
Prevention, Hunan Center For Disease Control and 
Prevention, China

Background and Objectives: To explore the patterns and 
changes of away from home eating (AFHE) in Hunan, China. 
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Methods: A multistage random cluster sampling method 
was used to draw the sample for the China Health and Nutri-
tion Survey in Hunan. A subsample of 1, 300 adults aged 18 
years old and older was used in this study. Dietary data were 
collected by using 3 consecutive 24-hour recalls in combina-
tion with weighing methods. Away from home eating was defi-
ned as food prepared at restaurants and food stalls. 

Results: AFHE increased from 0.1% in 1989 to 9.9% in 2009 
in Hunan province. It increased faster in urban areas than in 
rural areas. In 2009, 16.8% of urban residents and 6.0% of rural 
residents ate away from home. AFHE slightly increased befo-
re 2000 and increased quickly thereafter. AFHE breakfast in-
creased from below 5.0% in 2000 to 21.0% in 2009, lunch from 
1.9% to 7.7%, and dinner from 1.6% to 3.7% during the same 
time period. AFHE significantly increased sodium intake and 
fat intake in this study, even though they were underestimated. 
As a result, overweight and obesity, hypertension, and other 
nutrition-related diseases increased rapidly in past 20 years. 

Conclusions: Away from home eating is increasing quickly 
in Hunan province, particularly in urban areas. More studies 
are needed to observe and study the detrimental effects of away 
from home eating. 

Key words: away from home eating, overweight and obesi-
ty, hypertension.
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AN INTERVENTION STUDY ON REDUCING ANI-
MAL FOOD INTAKE AND INCREASING PHYSICAL 
ACTIVITY
S. Zhao1

1Institute of Nutrition and Food Safety, Guizhou 
Center For Disease Control and Prevention, China

Background and objectives: To develop strategies to pre-
vent and control overweight and obesity at community level. 

Methods: Two urban neighborhoods and two rural villages 
with similar economic status and transportation were randomly 
selected and assigned to intervention and control groups. In-
tervention protocols were developed based on Chinese dietary 
Pagoda. Dietary data, physical activity, and blood samples were 
collected at baseline and at the end of 1-year follow-up. Mul-
tivariate linear regression and variance analysis were used to 
compare the differences between baseline and follow-up and 
between intervention group and control group. 

Results: At baseline, animal food intake, physical activity, 
and BMI were not different between intervention group and 
control group. At the end of the study, animal food intake de-
creased in both groups. It was significantly lower in invention 
group than in control group. Physical activity increased in the 

intervention group and was significantly higher than in the 
control group. BMI and blood cholesterol were significantly 
lower in the intervention group than in the control group. 

Conclusions: Promoting physical activity and reducing ani-
mal food consumption may be practical in terms of preventing 
and controlling overweight and obesity at community level. 

Key words: Animal food, physical activity, intervention, 
overweight, obesity.
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EFFICACY OF DIFFERENT FORTIFIED GRUELS ON 
THE RECOVERY FROM MODERATE ACUTE MAL-
NUTRITION IN BURKINABE 6-23-MONTH-OLD 
CHILDREN
T. Traore1, C.Mouquet-Rivier2, C. Kabore1, O. Bruyeron3

1GRET, NUTRIFASO Program, Ouagadougou, Burki-
na Faso 
2Institut de Recherche pour le Developpement, 
UMR 204 Nutripass, IRD/UM1/UM2, Montpellier, 
France 
3GRET, Paris, France

Background and objectives: Moderate acute malnutrition 
(MAM) is still a public health problem in developing countries 
and research is needed to define optimal fortified foods for its 
management. This study aimed at comparing the efficacy of the 
regular consumption of 3 fortified complementary foods on re-
covery from MAM in Burkinabe children. 

Methods: The study was conducted in 11 rural health cen-
ters in Fada n’Gourma district in Burkina Faso. 330 children 
aged 6 to 24 months, affected by MAM (-3< WLZ <-2) were 
randomly assigned to 3 groups receiving gruels prepared from 
one of the three following locally processed fortified flours: the 
two first (Energy density = 150 kcal/100g) were formulated ac-
cording to specific recommendations for MAM (Golden, 2009), 
one with 8% dried milk (MAM-FFM), the second without milk 
(MAM-FF), and the third (ED = 100 kcal/100g) was the Miso-
la (MIS) flour formulated according to recommendations for 
healthy children (Lutter and Dewey, 2003). Each child consu-
med two meals of experimental gruels per day for 12 weeks. 

Results: The energy intakes from gruels were significantly 
higher (p<0.001) in MAM-FFM and MAM-FF groups (47.5 
±26.0 and 45.6 ±26.4 kcal/kg BW/day, respectively) than in 
MIS group (38.1 ±19.6 kcal/kgBW/day). The weight gain from 
baseline was greater in children from MAM-FFM and MAM-
FF groups than in the MIS group (mean ±SD = 1.09 ±0.80, 
1.18 ±0.83, 0.92 ±0.67 kg, respectively, p<0.01). Recovery from 
MAM (WLZ>-2.0 or MUAC>12.5cm) was higher in MAM-FF 
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and MAM-FFM groups compared to the MIS group (70% and 
60% vs 50%), but only the difference between MAM-FF and 
MIS was significant (p<0.01). 

Conclusions: MAM-FF and MAM-FFM seem to be more 
effective than MIS. When considering product costs, MAM-FF 
is cheaper than MAM-FFM. Both flours can be easily produced 
locally. 

Acknowledgments: WFP funded the study. 

Key words: wasting; processed cereal-based flour; comple-
mentary food
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INTERVENTION IN RURAL SCHOOL TO PROMOTE 
HEALTHY LIFESTYLES
C. Valenzuela1, M L. Gonzalez1, B. Vielma1

1Nutrición y Dietética, Facultad de Farmacia, Univer-
sidad de Valparaíso, Valparaíso, Chile

Background and objectives: The prevalence of malnutri-
tion due to overweight that affects child population, plus the 
high levels of sedentary behavior characteristic of the Chilean 
population, has focused the attention of the authorities in crea-
ting and implementing programs to promote healthy lifestyles. 
The aim of this study was to implement an educational inter-
vention to promote healthy eating habits and physical activity 
encouragement for the prevention of overweight and obesity. 

Methods: The educational program called “Healthy Eating 
+ Physical Activity: Play, eat and have fun healthy”, was carried 
out on a total population of 94 students in first through fifth 
year of primary school belonging to the basic F-372 of Puman-
que, VI Region, Chile. The sessions planning was focused on 
age and maturity of the students using participative, creative 
and ludic methods, to acquire meaningful learning; in order 
to gain useful tools for their daily life. The program designed 
included 8 educational sessions. 

Results: The malnutrition due to overweight reaches 45, 7% 
of the sample (Risk of obesity: 22, 3%; Obesity: 23, 4%). The 
range of age of the sample varies between 6 and 10. Obesity 
decreased by 2.1% after the educational program. There was 
a decrease of 10.6% of students who ate breakfast twice. The 
prevalence of schoolchildren who took a snack from home, and 
also bought another at school decreased by 12.8%. First grade 
was the level that obtained the highest average difference in the 
final assessment tool, increasing by 6.71 points score. 

Conclusions: An intervention based on an educational 
program of healthy eating habits and regular physical activity 
could contribute to improving the nutritional status and lifes-
tyles in children belonging to rural schools, projected as a use-
ful tool in favor of the decrease rates of overweight that affect 
the child population in Chile.

Key words: intervention study; lifestyle; nutrition; children.
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LIFESTYLE AND DIETARY FACTORS ASSOCIATED 
WITH THE EVOLUTION OF CARDIOMETABO-
LIC RISK OVER FOUR YEARS IN WEST-AFRICAN 
ADULTS: THE BENIN STUDY
C. Sossa1, H. Delisle2, V. Agueh1, R. Sodjnou3, G. Ntan-
dou4, M. Makoutode1

1Regional Institute of Public Health, Ouidah, Benin 
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4Bioversity International, Cotonou, Benin

Background and objectives: Several studies reported that 
the metabolic syndrome (MetS) does not give a proper measu-
re of cardiometabolic risk (CMR) profile in Blacks. We therefo-
re examined the Framingham risk score (FRS) along with the 
MetS to assess in adults from Benin changes in CMR and the 
effects of diet and lifestyles. 

Methods: The four-year longitudinal study included initia-
lly 541 apparently healthy subjects aged 25-60 years and ran-
domly selected in the largest city, a small town and rural areas. 
Along with CMR factors, socioeconomic, diet and lifestyle data 
were collected in individual interviews. A food score based on 
consumption frequency of four “sentinel” foods groups (meat 
and poultry, dairy, eggs and vegetables) was developed. Lifes-
tyle included physical activity, alcohol and tobacco use. Com-
plete data at last follow-up was available in 416 subjects. 

Results: Among the subjects with four-year follow-up 
data (n=416), 13.5% were at risk at baseline, showing MetS or 
FRS>10%. The incidence of MetS and FRS> 10% during follow-
up was 8.2% and 5%, respectively. CMR deteriorated in 21% of 
subjects. The combination of MetS and the FRS depicted more 
at-risk subjects than the use of either tool alone. Diet and lifes-
tyle mediated location and income effects on CMR evolution. 
Low “sentinel food” scores (foods that may reflect the protecti-
ve effect of the diet against CMR): meat, poultry, milk and milk 
products, eggs and vegetables; and inactivity increased the like-
lihood of CMR deterioration: RR = 5.6 (CI 95%: 1.9-16.4) and 
RR = 6.3 (CI 95%: 3.0-13.4), respectively. 

Conclusions: Combining MetS and FRS might be appro-
priate for surveillance purposes in order to better capture CMR 
and inform preventive measures. The results of the present stu-
dy call for urgent measures to reduce CMR deterioration focu-
sing on more active lifestyle and dietary inadequacies. 

Key words: Cardiometabolic risk, diet, sub-Saharan Africa.
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RAPID ASSESSMENTS ON REFERRAL LINKAGE 
BETWEEN OTP AND TFU IN OROMIA REGION, 
ETHIOPIA
M. Nakamori1, T. Desta2, K. Watanabe1, Z. Habtamu2, 
S. Deba2

1JICA COBANA Project, Addis Ababa, Ethiopia 
2Oromia Regional Health Bureau, Addis Ababa, 
Ethiopia

Background and objectives: The JICA project has sup-
ported to strength the linkage between Health Post(HP) and 
Health Center(HC) for the management of severe acute mal-
nourished children(SUM) in Oromia Region, Etiopia, since 
September 2008 for a period of five years. 

Methods: A rapid referral assessment: a cross sectional stu-
dy design including records review and interviews with care-
takers and health providers, was conducted in March 2012 to 
gather programmatic information on referral care processes at 
the community and facility levels in a timely and cost-effective 
way for the purpose of program design. 

Results: Coverage of Outpatient Therapeutic Program(OTP) 
training among health providers at HPs and HCs was high 
(98%) and majority of HPs (98%) had OTP services. According 
to the report obtained during the last 12 months, overall cure 
rates (91-93%) and default rate (3-4%) of OTP services satisfied 
the SPHERE standards. However, only 25% of the established 
Therapeutic Feeding Unit (TFU)/Stabilized Center(SC) were 
functioning. Contrary to perception held by the service pro-
viders (82%), the actual compliance rate for referrals was low 
(27%). The most common responses of the non-compliance 
among caretakers were difficulty to get permission of husband 
(48%). Although almost all of the referral cases were given refe-
rral slips, they did not necessarily help prioritization of the pa-
tients at the referral site. In addition, feed back slips were never 
received at HPs from referral sites. Although OTP service was 
performed efficiently, establishment and operation of TFU/SC 
had several constrains that need further support for rehabili-
tations. There were large rooms for improvement in terms of 
communications for referral linkage. 

Conclusions: The information on the referral status bet-
ween HP and HC should be shared regularly in a structural 
way. BCC activities at community levels should include urgent 
needs of SAM children with medical complications at TFU/SC. 

Key words: SUM, OTP, TFU, Referral-Linkage

PO1598
WHOLE-GRAIN AND FIBER INTAKE AND COLO-
RECTAL CANCER; NEW RESULTS FROM THE HEL-
GA AND EPIC COHORTS
A. Olsen1, C. Kyrø2, G. Skeie3, A. Tjønneland4

1Danish Cancer Society Research Center, Copenha-
gen, Denmark 
2Danish Cancer Society Research Center, Copenha-
gen, Denmark 
3Department of Community Medicine, University of 
Tromsø, Norway 
4Danish Cancer Society Research Center, Copenha-
gen, Denmark

Background and objectives: Recently, World Cancer Re-
search Fund stated that intake of dietary fiber is convincingly 
related to lower risk of colorectal cancer. When looking into 
sources of dietary fiber, cereals emerged to be the food group 
showing the strongest association. The content of dietary fiber 
constitutes one of the main differences between refined grains 
and whole grains. The association seen with cereal fiber may 
consequently partly be assigned as evidence for whole grains. 
None of the published cohort studies on wholegrain intake 
and colorectal cancer have been able to evaluate the potential 
different effects of the main cereals: wheat, rye and oats. Un-
detailed baseline information about whole-grain intake makes 
studies of associations to disease a challenge in most existing 
cohorts, using a biomarker to estimate whole-grain intake can 
overcome this problem. 

Methods: In this presentation associations between dietary 
fiber and whole-grain intake and incidence of colorectal can-
cer, by use of detailed questionnaire information in a Nordic 
cohort (HELGA) and by use of the biomarker alkylresorcinols 
in a European cohort (EPIC) will be shown. 

Results: In the HELGA cohort intake of dietary fiber, espe-
cially from cereal sources, and whole grains was found associa-
ted with lower colorectal cancer incidence. The strongest asso-
ciation was seen for whole grain wheat, with non-significant 
associations for oats or rye. In the EPIC cohort, whole-grain 
intake was measured by plasma levels of the phenolic lipids 
alkylresorcinols that is a validated biomarker for whole-grain 
wheat and rye intake. Plasma levels of alkylresorcinols were not 
found related to overall colorectal cancer, but lower incidence 
of distal colon cancer was seen among those with highest levels. 

Conclusions: These studies confirm that whole grains may 
play a role in colorectal cancer prevention. The results are, 
however, preliminary and must be interpreted as such. 

Key words: Whole grains, Dietary fiber, Alkylresorcinols, 
Colorectal cancer, Epidemiology.
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PO1599
CREATING AND CALIBRATING MODELS OF FOOD-
BORNE EPIDEMICS
T. Nowicki1, R. Pytlak2, R. Waszkowski1, T. Zawadzki2, W. 
Migdal3, J. Bertrandt4

1Military University of Technology, Warsaw, Poland 
2Warsaw University of Technology, Warsaw, Poland 
3Institute of Nuclear Chemistry and Technology, 
Warsaw, Poland 
4Military Institute of Hygiene and Epidemiology, 
Warsaw, Poland

Background and objectives: The paper discusses models of 
food-borne epidemics and the numerical procedure for finding 
parameters of these models. These models include activities of 
sanitary inspection teams. 

Methods: We consider two types of models. In the first 
approach we model decisions, events and human activities 
as workflow. In the second approach we apply Forrester’s ap-
proach (for modeling business processes) to create differen-
tial equations describing epidemics. In this approach we start 
with the casual loop diagram which depicts the main variables 
which should be used in the model of epidemic and the re-
lationships between them. Based on the diagram the process 
equations are built. 

Results: Having a model of the epidemic its parameters 
are found by solving an optimal control problem described 
by ordinary differential equations. The objective functional of 
the problem measures the discrepancy between real data and 
trajectories resulting from the model. The problem is solved 
by using an approach based on adjoint equations. At each ite-
ration of the numerical procedure system and the correspon-
ding adjoint equations are integrated. The unique feature of 
the procedure is that initial conditions for model equations are 
allowed to be model parameters. The procedure is implemen-
ted with the help of highly efficient procedures: for integrating 
differential equations – SUNDIALS package; for performing 
optimization steps – IPOPT package and for applying automa-
tic differentiation - ADOL-C package. 

Conclusions: Using these packages guarantees that: system 
equations are accurately integrated; optimization steps are per-
formed by the method which refers to second order informa-
tion of functions describing the model; the user does not have 
to provide the jacobian of the model equations. As an example 
a model of E-cola epidemic is considered. The work reported 
in the paper was partially supported by The National Centre for 
Research and Development partially by grant PBS1/A7/6/2012. 

Key words: foot-borne epidemic, business processes, sani-
tary inspection.

PO1600
THE METHOD FOR FINDING OPTIMAL SANITARY 
INSPECTORS SCHEDULES
T. Nowicki1, R. Pytlak2, R. Waszkowski1, J. Bertrandt3

1Military University of Technology, Warsaw, Poland 
2University of Technology, Warsaw, Poland 
3Military Institute of Hygiene & Epidemiology, War-
saw, Poland

Processes of different types of disease epidemics are con-
nected with activities of several professional groups. The pre-
sent work is related to modeling processes associated with 
sanitary inspectors work. Food-borne diseases caused by diffe-
rent pathogens are very common disorders. Sometimes such a 
disease gives rise to an epidemic. In that situation patients are 
examined by medical personnel. Medical doctors are obligated 
to register the type of disease and report about it to District 
State Sanitary Inspectorate (SDSI). Then tests are performed 
in order to recognize a specific pathogen causing the disease. 
After finding by sanitary inspectors what and where patients 
were eating they should organize several controls in the poten-
tial origins of spread of the epidemic. Thus SDSI have to deter-
mine not only the schedules of interviews, but also schedule of 
activities which aim at finding potential origins of the spread of 
the epidemic. Generally two types of sanitary inspectors teams 
are created: some of them carry out interviews; the others look 
for potential origins of an epidemic. It is assumed that sanitary 
inspectors must reach the patients wherever they are. Interview 
duration is a random variable with its mean value equal to a 
few hours. We also assume that looking for potential origins of 
spread of the epidemic lasts longer. These time estimates follow 
from the fact that inspectors must reach patients or a potential 
origin of spread of the epidemic. In this paper we show how 
to find optimal schedules for sanitary inspectors who have to 
do interviews with individual patients and inspect various po-
tential origins of spread of the epidemic. The work reported in 
the paper was partially supported by The National Centre for 
Research and Development under grant PBS1/A7/6/2012. 

Key words: foot-borne disease, optimal schedule, sanitary 
inspectors
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 PO1602
IMPACT EVALUATION OF THE NUTRITIONAL SUP-
PORT PROGRAM (PAL BY ITS SPANISH ACRON-
YM) ON FOOD DIVERSITY AND CONSUMPTION 
OF IRON-RICH OR IRON-FORTIFIED FOODS IN 
6-23 MONTH-OLD CHILDREN
M J. Ramirez1, T. Gonzalez de Cossio2, S. Rodriguez2, M. 
Unar2, J. Rivera2

1Ministry of Health of Ecuador, Ecuador 
2National Institute of Public Health-Mexico, Mexico

Background and objectives: Micronutrient deficiencies 
in the first two years of life have adverse health effects. Part 
of the cause is complementary feeding (CF) of low nutritio-
nal quality and poor CF practices. In order to prevent malnu-
trition in the most vulnerable individuals, the Mexican state 
has implemented the Nutritional Support Program, which is 
directed towards small communities with fewer services and 
includes conditional distribution of food or monetary transfers 
and education. The impact of PAL was evaluated in minimum 
dietary diversity and consumption of iron-rich or iron-fortified 
foods indicators. 

Methods: A longitudinal sample of 168 communities was 
analyzed using the double-difference method with fixed and 
random effects at the community level. Baseline values for chil-
dren aged 6-23 months of (n=664 children, 591 households) 
were compared with values for children aged 6-23 months who 
live in the same communities after 18 months from the start of 
the intervention (n=478, 368 homes). 

Results: PAL, in its ‘provisions with special education’ mo-
dality, increased the prevalence of consumption of iron-rich 
foods by 31 percentage points (PP), (p<0.01) and by 25 PP 
(p<0.01) for minimum dietary diversity in children aged 6-23 
months when compared to the control group. 

Conclusions: Social programs based on conditioned pro-
vision of foods that are fortified with iron and multiple micro-
nutrients contribute to improving Complementary Feeding 
practices.

Key words: nutrition, foods, children.

PO1603
DIETARY TRANS FATTY ACIDS INTAKE AND ITS 
RELATION TO LIPOPROTEIN (A) LEVEL IN A SAM-
PLE OF ADULTS IN WEST JAVA, INDONESIA
R. Sartika1

1Department of Public Health Nutrition, University 
of Indonesia, Indonesia

Background and objectives: In Indonesia, cardiovascular 
disease (CVD) as a public health problem had become the sin-
gle major cause of death. One cause of high death rates is lifes-
tyle, especially diet. Diets high in fat, saturated fatty acids and 
trans fatty acids may increase lipoprotein (a). The purpose of 
this study was to determine the mean intake of trans fatty acid 
and its relation to lipoprotein (a) concentration in a sample of 
Indonesian adults. 

Methods: A cross-sectional study was conducted on a total 
of 156 adult male and female aged 30-55 years living in rural 
areas (Bogor) and urban areas (Depok) in West Java, Indonesia. 

Results: The results showed the mean intake of trans fatty 
acid was 0.37% calories (rural 0.36% and urban 0.38% calo-
ries). The main source of trans fatty acid among the subjects 
was fried foods, followed by ruminant products and marga-
rine/HVO products. Deep-frying cooking is one of the most 
common cooking methods in Indonesia. The proportion of Lp 
(a) ‘not normal’ in the subjects was 29% (rural 28.6% and ur-
ban 30.0%). There was no significant association between Lp 
(a) level in urban and rural areas (p>0.05). There was a statisti-
cally significant association between trans fatty acid intake and 
levels of lipoprotein (a) (p<0.05). 

Conclusions: Further studies are recommended to deter-
mine the intake of trans fatty acids and its relation to other li-
poproteins. 

Key words: trans fatty acid, lipoprotein (a), urban, rural.

PO1604
PROTEIN DENSITY, BODY WEIGHT, ECONO-
MIC STATUS AND MOTHERS HEIGHT ARE RISK 
FACTORS OF STUNTING AMONG INDONESIAN 
YOUNG CHILDREN
A W. Hayati1, H. 2, F. Jalal3, S. Madanijah2, D. Briawan2

1Nutrition Department of Pontianak Health Polyte-
chnic, Indonesia 
2Department of Community Nutrition, Bogor Agri-
cultural University, Indonesia 
3Faculty of Medicine, Andalas University, Indonesia

Background and objectives: Stunted is a major under-nu-
trition problem in developing countries; and it might be related 
to the quality of the children’s diet, such as protein density. We 
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aimed to analyze protein density, economic status, birth weight 
and mothers height in relation to the stunting status of young 
children (YC) in Indonesia. 

Methods: An electronic data file of the National Basic 
Health Survey consists of 3 095 cleaned records of young chil-
dren 0-23 months was use and analyzed in this study. The va-
riables used include socio-demography, economic status, food 
intake, children’s body weight, body length and born weight, 
and mothers height. The data were processed using the WHO 
AnthroPlus 2007, Excel 2007 and SPSS 16.0 for windows. Lo-
gistic regression was applied to analyze the associations based 
on odd ratios. 

Results: Children consumed low protein density diet are 
more likely suffered from stunting than children consumed 
high protein density diet (OR=1.32). Underweight children 
(-2 Z-score) are more likely suffered from stunting (OR=3.07) 
than other children. Children with low family economic status 
is more likely suffered from stunting (OR=1.26) than children 
from middle-high family economic status. Moreover, children 
born less then 2 500 g is more likely suffered from stunting 
(OR=1.81) than children born with body with more than and 
equal to 2 500 g. Children with mothers height <145 cm is 
more likely suffered from stunting (OR=1.68) than children 
with mothers height > 145 cm. 

Conclusions: Stunting among Indonesian young chil-
dren status is negatively associated with protein density, body 
weight, birth weight, economic status and mothers height. The 
prevention of stunting of the young children should be done 
by improving the food quality, especially protein and micro-
nutrients rich foods, and increasing the income of the families. 

Key words: stunting, birth-weight, protein density.

PO1605
COMMUNITY AND PROGRAM PERFORMANCE IN 
THE SUPPORT OF BREASTFEEDING PRACTICES 
IN PASEBAN VILLAGE, PERI URBAN, CENTRAL 
JAKARTA
A. Dwita1, J. Februhartanty2

1Seameo- Recfon, Jakarta, Indonesia 
2Seameo- Recfon, Jakarta, Indonesia

Background and objectives: Mother’s knowledge and atti-
tude may not be a clue for successful breastfeeding (BF) prac-
tices. BF practice is multi complex behavior that needs support 
from the environment, in order to facilitate the improvement 
of breastfeeding practices. Community in this study described 
as all channels and contacts to mothers that can be a prospecti-
ve source influence to promote optimal breastfeeding practice. 
Exposure of negative or positive information about breastfee-
ding practice should be known to identify whether the posi-

tive information can be reinforced and negative information 
should be changed. The purpose of the study is to determine 
the community and the existing BF program that supports the 
BF practice. 

Methods: This study investigated, through a structured 
interview, in- depth interview with twelve mothers and three 
cadres, the determinants of such BF practices and sources of 
information was involved. In-depth interview with mothers fo-
cused on questions about what, why, how BF information and 
programs were influenced the BF practice. 

Results: BF practice had associated with exposure to chan-
nels of information from friends, family, and neighbor, and 
peer and family influences (P< 0.05). BF program through lac-
tation counseling in Posyandu (integrated health post) was co-
ming from stakeholders. Low of mother’s participation in the 
BF program due to they had felt not satisfied with the cadres 
service. Cadres had low self efficacy to give counseling about 
lactation to mothers. 

Conclusions: Strengthen the cadres capacity with training 
counseling skill about BF are needed and family empowerment 
in knowledge and attitude to BF practice through family nutri-
tion education are essential. 

Key words: breastfeeding information, promotion, support.

PO1606
NUTRITIONAL CARE IN BRAZILIAN PUBLIC 
HEALTH SYSTEM: DEVELOPMENT OF AN INSTRU-
MENT TO ASSESS ACTIONS IN PRIMARY HEALTH 
CARE
M A Tavares de Medeiros1, N. Spina2, A S. Laporte3, F C. 
Braga-Campos1, P A. Martins4, L T O. Zangirolani1

1Department of Health, Clinical and Institutions, 
Universidade Federal de São Paulo, Brazil 
2Graduate Study Program in Nutrition, Universidade 
Federal de São Paulo, Brazil 
3Graduate Study Program in Teaching in Health 
Sciences, Universidade Federal de São Paulo, Brazil 
4Department of Movement Sciences, Universidade 
Federal de São Paulo, Brazil

Background and Objectives: Primary Health Care is a 
privileged scenario to develop Nutrition Policies. This paper 
describes the formulation of an Instrument to assess nutrition 
actions in Primary Health Care in the municipality of Santos, 
SP, Brazil, from the perspective of managers of Primary Health 
Care Units PHCU). 

Methods: Through a cross-sectional design, qualitative and 
quantitative data were collected. Managers from the whole of 
28 PHCU of the municipality were interviewed. For the cons-
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truction of this instrument, three steps were fulfilled: Study of 
the National Food and Nutrition Policy and the protocols from 
Ministry of Health, emphasizing: management of nutritional 
care and food and nutrition surveillance, aiming to identify 
the actions of healthy nutrition promotion (HNP). Review of 
scientific literature, to identify categories used in analyzes of 
the actions of HNP in Primary Health Care. Construction of 
categories collating those identified in the literature with offi-
cial documents. 

Results: The questionnaire consists of 133 open and closed 
questions to evaluate: the quality of nutritional care; the cha-
racter of the actions (individual or collective); case discussion 
meetings and interdisciplinary teamwork. There are 10 blocks 
of issues including: general data, infrastructure, team compo-
sition and working process, food and nutrition surveillance 
and management of nutritional care, in the following topics: 
obesity, diabetes and hypertension, prenatal and postpartum, 
children and elderly. To validate the instrument, a pretest was 
carried out and it was necessary to reduce the number of ques-
tions and the time duration of the interview, by 50%. 

Conclusions: As the results point to the improvement of 
internal consistency of the instrument, according to expertizes, 
the instrument proved to be useful to support the evaluation of 
nutritional care in Primary Health Care, to plan and redirect 
actions of healthy nutrition promotion. 

Key words: Primary Health Care. Nutrition, Public Health. 
Nutrition Programs and Policies.

PO1607
INTERACTION OF PHYSICAL ACTIVITY AND NU-
TRITION STATUS OF CHILDREN OF PUBLIC AND 
PRIVATE SCHOOLS IN MEXICO
C. Calvo1, V. Melo2, L. Cervantes1, M. García2, S. Macín2

1Instituto Nacional de Ciencias Médicas y Nutrición 
Salvador Zubirán, México, D.F., Mexico 
2Universidad Autónoma Metropolitana-X, Mexico, 
D.F., México

Background and objectives: One of the problems affec-
ting population nowadays in Mexico, is the increased amount 
of young generation with overweight and obesity among of 
school children. The quality of nutrition and nutrition status 
in them, shows the presence of the risk factors which can be 
in connection with the unbalanced diet of the most vulnera-
ble period of school children grow. An adequate diet combined 
with physical activity is crucial for a future healthy life style and 
to prevent diseases, such as overweight and obesity. The aim of 
this study is to evaluate food quality and intake of an adminis-
trated 7 day dietary habitual record and physical activity at the 
same period of time of children aged 6 to 10. 

Methods: Nutritional quality was assessed at the level of nu-
trients and food groups, and expressed as energy percent (E%) 
and macronutrients from milk, milk products, eggs, cereals, 
vegetables, fruits, poultry, meat, fish, sweets and tidbits were 
used as nutrient indicators of nutritional status. Results and 

Conclusions:The main characteristics of school children 
nutritional status, are unbalance of meal composition, low in-
take of milk and milk products, fruit and vegetables, are high 
in sweets, snacks and fast food. Inadequate rhythm of exerci-
se therefore, correct nutrition and physical activity promotion 
with prevent disorders in obesity of children in grow age and 
promote a good health and future well-being. 

Key words: children nutrition, physical activity, overweight, 
obesity.

PO1608
GENETICALLY REDUCED PHYTATE STAPLE CE-
REAL GRAINS TO INCREASE IRON AND ZINC IN-
TAKE IN SUB-SAHARAN AFRICA – THE CASE OF 
SORGHUM
J. Kruger1, 2, J. Taylor1, A. Oelofse2, B. Lönnerdal3

1Institute for Food, Nutrition and Well-being and 
Department of Food Science, University of Pretoria, 
Pretoria, Gauteng, South Africa 
2Department of Human Nutrition, University of 
Pretoria, Pretoria, Gauteng, South Africa 
3Department of Nutrition, University of California, 
Davis, California, USA

Background and objectives:Iron and zinc deficiencies are 
highly prevalent in rural sub-Saharan Africa. Phytate in staple 
cereal grains such as sorghum chelates essential minerals, re-
ducing the bioavailability of non-haem iron and zinc. While 
the value of traditional lactic acid fermentation in reducing the 
phytate content of sorghum foods has long been recognised, 
genetic modification (GM) is currently being used to develop 
sorghum lines with lower phytate contents. We evaluated the 
effect of reducing sorghum phytate content through traditional 
fermentation and GM on iron and zinc availabilities in porrid-
ges using three different assay procedures: in vitro dialysability, 
Caco-2 cell uptake assays and in vivo suckling rat pup model. 

Methods: Two sets of GM low phytate non-tannin (30-40% 
and 80-90% reductions), a set of tannin-containing sorghum 
varieties (30-40% reductions), and their respective null con-
trols were processed into thick unfermented and fermented 
porridges. 

Results: The fermentation increased the iron and zinc avai-
labilities in the non-tannin sorghums. The inhibitory effect 
of the tannins on mineral availability seemed to prevent any 
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increase in in vitro iron and zinc bioaccessibilities regardless 
of the level of phytate reduction. The 30-40% GM phytate re-
duction did not result in increased iron and zinc availability. 
However, the additive effect of 30-40% GM phytate reduction 
in combination with phytate reduction through fermentation 
as well as the 80-90% GM phytate reduction caused substantial 
increases in iron and zinc availabilities. Both the magnitude of 
phytate reduction and the final phytate content affect iron and 
zinc availabilities. 

Conclusions: It is recommended that non-tannin GM 
sorghum with a phytate reduction above 85% and phytate 
content below 200 mg/100 g wholegrain flour would be most 
appropriate to be subjected to a human bioavailability study 
to evaluate the efficacy of the biofortification by determining 
the biological impact on iron and zinc status under controlled 
conditions. 

Key words: Iron, Zinc, Phytate, Sorghum.

PO1609
LOW CALORIE- AND CALORIC-SWEETENED PRO-
DUCTS: DIETARY QUALITY AND DIETARY PAT-
TERNS OF U.S. HOUSEHOLD CONSUMERS FROM 
2000-2010
C. Piernas1, B M. Popkin1

1Department of Nutrition, University of North Caro-
lina, Chapel Hill, USA

Background and Objectives: The U.S. food supply is cu-
rrently facing rapid changes such as the increased use of caloric-
sweeteners (CS) combined with low-calorie sweeteners (LCS) 
in newly reformulated products. Using a novel identification 
approach that uses ingredient lists of each food/beverage, we 
have reported important increasing trends in products contai-
ning LCS and both LCS&CS. This study explored the dietary 
quality and patterns of U.S. consumers of products containing 
LCS and CS from 2000-10. 

Methods: We analyzed food/beverage purchases from the 
Homescan longitudinal dataset 2000-10 (n=140, 352 house-
holds; 408, 458 individuals); and dietary intake from the Na-
tional Health and Nutrition Examination Surveys (NHANES) 
2003-10 (n=34, 391). Because soda-type beverages were the 
main sources of LCS and CS, to investigate dietary quality/
patterns we defined these consumer profiles: LCS-soda consu-
mers; CS-soda; LCS&CS-soda; non-consumers. Multivariable 
linear/longitudinal random-effects models were used to in-
vestigate the associations between each consumer profile and 
total energy/macronutrients in each dataset separately. Factor 
analysis and applied factor scores were used to derive longi-
tudinal dietary patterns to investigate the association between 
each profile and the different patterns that emerged. 

Results: Compared to non-consumers and LCS-soda con-
sumers, CS- and LCS&CS-soda consumers had significantly 
higher total daily energy and % carbohydrates and % sugars. 
LCS-soda consumers had significantly higher % kcal from 
snacks, whereas CS- and LCS&CS-soda consumers had signi-
ficantly higher % kcal from fast-foods and desserts. Compared 
to non-consumers, consumers of LCS-, CS- and LCS&CS-soda 
were significantly more likely to follow a Western dietary pat-
tern, but significantly less likely to follow a Prudent dietary 
pattern. 

Conclusions: As LCS- beverages appear to be displacing 
those with CS over the last 10 years, this study shows that LCS-
, CS- and LCS&CS-soda consumers are still more likely to fo-
llow an unhealthier dietary pattern than those with no con-
sumption of soda-type beverages. 

Key words: low-calorie sweetener, caloric-sweetener, die-
tary patterns, dietary quality, soda.

PO1610
PROFILE OF THE PUBLIC HEALTH NUTRITION 
WORKFORCE IN FIVE HIGH BURDEN STUNTING 
COUNTRIES: CONSTRAINING AND ENABLING 
FACTORS
M. Tharaney1, M. Anson2, S. Lamstein2, K. Kappos2, A. 
Narayan1, H. Nekatebeb3

1SPRING Project, Helen Keller International, Arling-
ton, USA 
2John Snow Research and Training, USA 
3Save the Children

Background and objectives: A skilled, motivated, and 
competent workforce is the backbone of any private or public 
service delivery system. Most countries with the highest bur-
den of stunting have a severe shortage of human resources and 
are unable to deliver quality, basic nutrition or health services. 
A profile analysis of the nutrition workforce is underway in five 
high burden stunting countries. The objective of the analysis is 
to outline which frontline workers are tasked with implemen-
ting the high-impact nutrition interventions defined in the 
Lancet Series on Maternal and Child Undernutrition (2008). 
The analysis looks at the types of providers across health, agri-
culture and other sectors as well as the size of the nutrition 
workforce and their skill-mix in working at national and sub-
national levels. 

Methods: Five countries across different regions were se-
lected to provide a wide range in geographic location as well as 
to understand the various contexts of workforce development. 
The SPRING project developed a web-based database that will 
be used to collect, analyze and report the data and map trends 
and patterns across countries. 
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Results: Initial findings suggest that a wide range of health 
providers, community workers and agriculture extension wor-
kers are involved in delivering high-impact nutrition services 
in the five countries. However, much is not known about skill-
mix, the attributes and the competencies of these workers. One 
reason is the scarcity of such data at the country level. Another 
reason is the lack of clarity and guidelines on the types of acti-
vities that are classified as “public health nutrition” by health, 
agriculture and community development workers. 

Conclusions: System strengthening, in particular workfor-
ce development represents a key element to address in nutri-
tion programming as it allows countries to provide evidence-
based systematic approaches with sufficient numbers of skilled 
workers with high competencies to serve communities with 
diverse nutrition needs.

Key words: public health, nutrition, stunting.

PO1611
SUPPLEMENTATION WITH LOW-DOSE, LIPID-BA-
SED NUTRIENT SUPPLEMENTS INCREASES IRON 
RESERVES AND HEMOGLOBIN, BUT NOT VITAMIN 
A STATUS, OF YOUNG BURKINABE CHILDREN
S. Abbeddou1, S Y. Hess1, E. Yakes2, W J. Some0, Z P. Oue-
draogo3, J B. Ouedraogo3, K H. Brown1

1Department of Nutrition, University of California 
Davis, Davis, California, USA 
2Department of Individual, Family, and Community 
Education: Nutrition/Dietetics Program, University 
of New Mexico, Albuquerque, New Mexico, USA 
3Institut de Recherche en Sciences de la Santé 
Direction Régionale de l’Ouest, Bobo-Dioulasso, 
Burkina Faso

Background and objectives: Lipid-based nutrient supple-
ments (LNS) can enhance the micronutrient content of local 
complementary foods, but there is little information on their 
impact on young children’s micronutrient status. 

Methods: In a partially masked, placebo-controlled, rando-
mized trial, communities were assigned to immediate (II) or 
delayed intervention (DI). 2469 eligible II children were ran-
domized to receive 20g LNS/d with varying contents of zinc, 
same contents of iron (6mg/d) and vitamin A (400ìg/d), and 
treatment of malaria and diarrhea from 9-18 months of age. 
DI Children (n=797) did not receive LNS or other treatment. 
At 9 and 18 mo, hemoglobin (Hb) was evaluated in all children 
from capillary blood. Venous blood was collected in a sub-
group (n=597) for assessment of plasma ferritin (pF), soluble 
transferrin receptor (sTfR) and retinol-binding protein (RBP). 
C-reactive protein and alpha-1 acid glycoprotein were measu-
red to adjust pF, sTfR and RBP for inflammation. 

Results: At baseline, pF, sTfR, Hb and RBP did not di-
ffer among groups. Geometric mean (95%CI) pF was 
26.8±22.2ìg/L in all groups combined; and 23% were iron de-
pleted (pF<12ìg/L); at 18 mo, pF increased in II, but decreased 
in DI (P<0.001). Mean sTfR was 17.4±9.1mg/L at 9 mo and 
87% had tissue iron depletion (sTfR>8.3mg/L). sTfR decreased 
more in II than DI (P<0.001). Mean baseline Hb was 8.9±1.5g/
dL, and >90% were anemic (Hb<11.0g/dL). At 18 mo change in 
Hb was greater in II than DI (+0.80 vs -0.02g/dL, P<0.001), but 
79% of II were still anemic. Mean RBP was 1.0±0.3ìmol/L at 9 
mo, and 30% of children had values <0.83ìmol/L. RBP did not 
change in any group at 18 mo. 

Conclusions: LNS along with malaria and diarrhea 
treatments improved the children’s iron status and hemoglo-
bin, but not vitamin A status. 

Key words: LNS, hemoglobin, iron, vitamin A. Funded by 
the Bill & Melinda Gates Foundation.

PO1613
MATERNAL ACTIONS AND PROBLEMS IN MANA-
GING THE CHILD’S WEIGHT AND THEIR ASSOCIA-
TION WITH THE MATERNAL PERCEPTION OF THE 
CHILD’S WEIGHT IN MEXICAN DYADS
Y. Flores-Peña1, P M. Trejo-Ortiz2, H. Avila-Alpirez3, V M. 
Cárdenas-Villarreal1, A. Ugarte-Esquivel4, J. Gallegos-
Martínez5, R M. Cerda-Flores1

1Universidad Autonoma de Nuevo Leon - Facultad 
de Enfermeria, Mexico 
2Universidad Autonoma de Zacatecas - Area de 
Ciencias de la Salud, Mexico 
3Universidad Autonoma de Tamaulipas - Unidad 
Académica Multidiciplinaria Matamoros, Mexico 
4Universidad Autonoma de Coahuila - Escuela de 
Licenciatura Torreon, Mexico 
5Universidad Autonoma de San Luis Potosi - Facul-
tad de Enfermeria, Mexico

Background and objectives:: Associate actions and pro-
blems in managing child’s weight with the mother’s perception 
of child’s weight (MPCW) in pairs (mother-child 2 to 17 years 
of age) who reside in 5 States in north eastern Mexico. 

Methods: 2840 pairs participated. Mothers answered: 
What have you done in managing your child’s weight? What 
has made it difficult for you in managing your child’s weight? I 
believe that my child is…Weight and height of the child were 
measured. 

Results: Mothers of Overweight (OW)-Obese (OB) chil-
dren do not carry out actions 50.2% (n = 150) & 21.3% (n =81) 
(÷2 = 171.788, p <.001), do not have problems to control it, 
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79.6% (n = 238) & 60.1% (n = 229), ÷2 = 58.11, p <.001 and do 
not have an adequate perception of the child’s weight. 

Conclusions: Actions and problems in managing weight of 
OW-OB children are associated with MPCW. 

Key words: body weight, weight perception, obesity, 
overweight, mother-child relations.

PO1614
IMPACT OF NUTRITION EDUCATION INTERVEN-
TION ON APPROPRIATE FOOD SELECTION OF RU-
RAL MOTHERS IN EHA-AMUFU, ISI-UZO L.G.A I
O. Mbah1, N. Ene-Obong, P. Eme
1University of Nigeria, Nsukka, Nigeria 
2University of Calabar, Nigeria

Background and objectives: Inadequate feeding practices, 
including poor knowledge of appropriate food for infants and 
cultural practices contribute to the high prevalence of malnu-
trition among infants and young children in developing coun-
tries. This study compared the impact of nutrition education 
intervention on food selection practices of mothers/caregivers. 

Methods: Sixty (60) mother/caregiver child pairs were pur-
posefully chosen. The selected mother/caregiver child pairs 
were randomly assigned (by balloting) to three treatment 
groups: one control and two intervention groups. The nutri-
tion education program was carried out for a total of six (6) 
weeks. Children in the control and interventions groups were 
dewormed and given vitamin A at the beginning, for ethical 
reasons and to isolate the other elements of intervention from 
the effects that may be due to deworming and low serum vita-
min A. The two intervention groups attended classes for four 
weeks. One received intensive education only while the other 
received intensive education with additional cooking demons-
tration. Data obtained were analyzed using descriptive statis-
tics. Comparison between control and intervention groups was 
done using Student t-test. 

Results: It revealed that the increase in scores of mothers/
caregivers after intervention on selection of energy-giving 
foods for the control and intervention groups were (20% vs 40% 
and 40%) (p=0.072) and body-building foods (20% vs 20% and 
40%) (p=0.193). There was a significant (P<0.05) increase in 
scores of mothers/caregivers on selection of protective foods: 
calcium-rich foods (p=0.031), iron-rich foods (p=0.022), vi-
tamin A rich foods (p=0.011), zinc rich foods (p=0.012) and 
iodine-rich foods (p=0.021). 

Conclusions: Based on the findings, nutrition education 
intervention improved mothers’ selection ability of appropriate 
foods for their children. 

Key words: Impact, nutrition education package, food se-
lection, rural mothers, Eha-Amufu.

PO1615
DEVELOPMENT OF NUTRITION EDUCATION PAC-
KAGE ON CHILD CARE AND FEEDING PRACTICES 
FOR RURAL WOMEN IN ENUGU STATE, NIGERIA: 
A POSITIVE DEVIANT APPROACH
O. Mbah1, N. Ene-Obong, P. Eme
1University of Nigeria, Nsukka, Nigeria 
2University of Calabar, Nigeria

Background and objectives: The burden of nutrition rela-
ted disease is greatest among the vulnerable and disadvantaged 
groups including rural women. The study describes the develo-
pment of 12-lesson based nutrition education package for rural 
women in Enugu State. 

Methods: The study involved 91 mothers in a community 
of Eha-Amufu, Enugu State. Mothers were classified as Positive 
Deviants (PDs) and Non Positive Deviants (NPDs) based on 
the nutritional status of their infants. Structured questionnaire 
was used to collect information. Summary findings from the 
Positive Deviant Inquiry (PDI) were used to develop the pac-
kage. Data was analysed using descriptive statistics. 

Results: More than half of the respondents (78.7%) and 
21.3% were classified as NPDs and PDs respectively. The PDs 
had better feeding, caring and health-seeking practices than 
the NPDs. The nutrition education package developed had the 
following lessons: Growth monitoring, Malnutrition, Food Se-
lection Techniques, Body building foods, Energy-giving foods, 
Protective foods, Infant nutrition, Management of childhood 
diarrhea, Immunization, Hygiene and Sanitation, Family Plan-
ning and Feeding during illness. 

Conclusions: This developed package can be used in com-
munities during intervention programmes on child-care and 
feeding practices. 

Key words: nutrition education package, child care, fee-
ding, rural women, Enugu
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PO1616
CAPACITY DEVELOPMENT (CD) IN NUTRITION IN 
CENTRAL AND EASTERN EUROPE (CEE)
M. Gurinovic1, M. Glibetic1, A. Oshaug2, E. Dupouy3, R. 
Novakovic1, P. Finglas4

1Centre of Research Excellence In Nutrition and Me-
tabolism, Institute for Medical Research University 
of Belgrade, Serbia 
2Oslo and Akershus University College of Applied 
Sciences, Oslo, Norway 
3FAO Regional Office for Europe and Central Asia 
(REU), Budapest, Hungary 
4Institute for Food Research, Norwich, UK

Background and objectives: The Network for CD in Nutri-
tion in CEE (NCDNCEE) (http://www.agrowebcee.net/ncdn/) 
established in 2005 with the general objective to stimulate re-
levant CD in CEE countries. NCDNCEE has joined several EC 
funded projects, including EuroFIR (www.eurofir.org), EU-
RRECA (www.eurreca.org) and EuroFIR–Nexus. 

Methods: NCDNCEE meetings were arranged for iden-
tifying specific challenges and training needs; developments 
tools and implementing workshops; establish collaboration 
for collection recommendations and nutrition grey literatu-
re; identification on dietary methodology; Food Composition 
Data Base (FCDB) status and training needs inventory. 

Results: Much of the results are published in scientific jour-
nals; cross-cutting themes were academic training, workshops, 
networking, and types of methodology in nutritional research 
and sharing of experiences. CD workshops (2005-2013) inclu-
ded collection and use of grey literature for nutritional status 
evaluation in CEE; overview of micronutrient recommenda-
tions; media communication training; FCDB workshops; iden-
tification and prioritization of nutrition education needs. Nu-
tritional tools creation and presentation: (NutriRecQuest) web 
tool -micronutrient recommendations; web based application 
Food Composition Data Management (FCDM) for creating a 
FCDB; DIETASSES for nutritional assessment and planning 
diet. EuroFIR-Nexus and NCDNCEE initiated a Balkan food 
platform to foster regional FCDB development using web- ba-
sed software FCDM; Memorandum of Understanding signed 
with several CEE countries. The need for additional tailor-ma-
de training on nutrition identified. A follow-up of NCDNCEE 
launched as CAPNUTRA. 

Conclusions: An impressive amount of CD activities was 
achieved in each country, guided by the plans, frameworks, 
leadership and the implementation of CD. CD had an essential 
role in stimulating research and is useful for harmonization re-
levant research in CEE. The network was a tool to foster regio-
nal involvement and development of education and research. 

Key words: capacity development, nutrition, cee countries, 
nutrition policy Acknowledgements Supported by FP7 project 

EuroFIR-Nexus; Ministry of Education and Science Republic 
of Serbia project 41030; NCDNCEE; FAO REU Budapest, 
Hungary

PO1617
PUBLIC PRIVATE SECTOR PARTNERSHIP ON SUP-
PORTING THE SCALING UP NUTRITION (SUN) 
MOVEMENT: PROPOSE MODEL FOR INDONESIA
A. Riyanti1, A. Usfar1

1Indonesian Danone Institute Foundation, Jakarta, 
Indonesia

Background and objectives: United Nations led, multi-
stakeholder movement the Scaling Up Nutrition (SUN) laun-
ched in 2010 globally, was translated into a 1000 days move-
ment (1000 Hari Pertama Kehidupan) in Indonesia, launched 
in 2012. The private sector engagement, a less utilized resource 
in the national context, would improve the effectiveness of exis-
ting nutrition program by enhancing partner collaboration, as 
well as bringing in specific expertise, innovative approaches 
and technologies. 

Methods: A review of private public partnership programs 
was conducted to evaluate its contribution toward increasing 
nutrient intakes, improving nutritional status, water and sani-
tation, increasing knowledge, and community empowerment. 

Results: The three main areas of private sector engagement 
proposed are: provision of nutritional products, facilitate the 
improvement of water and sanitation facility, and provision of 
educational materials. The following activities could be pur-
sued: provision of macro and multiple-micronutrient supple-
mentation, provision of height measurement tables and mo-
nitoring cards, improvement of transport facility to the health 
centers, facilitate the improvement of monitoring and informa-
tion system, and providing fund for training and socialization. 
Activities can be channeled through the current existing gover-
nment program at the household or community level. All pro-
grams should follow the three positioning principles of mutual 
benefit, equity, and transparency. 

Conclusions: Public private partnership will bring the 
much needed extra efforts in combating the double burden of 
malnutrition present in Indonesia. 

Key words: Scaling Up Nutrition, public private partners-
hip, private sector, nutrition, Indonesia.
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PO1618
WASHING THE FOODSTUFFS OF SEEDS, PROMO-
TING THE HEALTH LEVEL, A PROPOSAL FOR LE-
GISLATION OF NATIONAL STANDARD OF FOOD 
SAFETY
X. Han-You1

1China Academy of Management Science, Clinical 
Institute, Workers Hospital of Nanyang Textile Cor-
poration, Nanyang City, Henan Province, China

Background and objectives: As the bad situation of pollu-
tion in the foodstuffs of seeds in and outside of China is more 
and more serious and critical. There is not any concrete regula-
tion or national process standard of food safety to eliminate or 
reduce the pollution in the foodstuffs of seeds round the world. 
The children are much too easy to be harmed by polluted food. 
It is imperative to eliminate the danger pollution factors in the 
foodstuffs of seeds for promoting people¡¯ health, including 
the children health, around the world before the pollution fac-
tors are eat and harm the human-being. 

Methods: Summarize the bad situation of pollution in the 
foodstuffs of seeds around the world. 

Results: Washing the foodstuffs of seeds to eliminate the 
danger pollution factors in the foodstuffs of seeds, promoting 
the health level, and a proposal for legislation of national stan-
dard of food safety was created. 

Conclusions: The proposal for washing the foodstuffs of 
seeds, promoting the health level, a legislation of national stan-
dard of food safety was suggested to promote health food and 
health people around the world. Which the new breakthrough 
can promote the children health greatly if the proposal was ac-
cepted by China and world. 

Key words: Proposal; legislation; National standard of food 
safety; Foodstuffs of seeds; Health promotion.

PO1619
FAMILY FEEDING PRACTICES IN 0-4 CHILDREN 
WITH PREVENTABLE PATHOLOGIES BACK-
GROUND
E A. Garcia1, N.Garrote2, M. E.Santos1, L. de Gracia1, 
I.Corfield1, M.Raffart1, N. Reverdito1

1Facultad de Bromatología, Universidad Nacional 
de Entre Ríos, Gualeguaychú, Entre Ríos, Argentina 
2Facultad de Ciencias Médicas, Universidad Nacio-
nal de Rosario, Rosario, Santa Fe, Argentina

Background and objectives:Abstract Feeding is a cultural 
activity and it is present in the actions of the individual in the 
social and family area. Thus, it is possible to speak of a health/
sickness/feeding process. Among the child pathologies, diarr-
hea, undernourishment and anemia were chosen since they 
are preventable and prevalent and because prevention and at-
tention consists, mainly, in providing adequate feeding, con-
sidering the family and environmental situation. We aimed to 
characterize the feeding practices of mothers, both exclusive 
breast-feeding and timely complementary feeding. 

Methods: Exploratory, descriptive, cross sectional during 
2010-2011 with casual sampling. The participants were 23 fa-
milies with children up to 4 years old with background of diarr-
hea, undernourishment and anemia. Semi-structured surveys 
were used, interviews and focus group. Socio-demographic va-
riables were evaluated, related to: child health, exclusive breast-
feeding practices and timely complimentary feeding. Excel and 
SPSS were applied, differences verified, chi square coefficient, t 
student, confidence level 95%. 

Results: Sixty-one percent of muclear families: 81% recei-
ve feeding plans; 47, 8% of children received exclusive breast-
feeding; 52, 2% received other liquids from the age of 2 months; 
47, 8% received solid food before 6 months of age; 83% are con-
trolled monthly; 78% of mothers are housewives, do not work 
outside the home; 95% of mothers do not study; 92% have tap 
water and sewer; 40% live overcrowded; mothers admitted rare 
experience in culinary practices. 

Conclusions: Mothers admitted the environment was 
adverse. Feeding practices relate to life conditions. Mothers 
always see the doctor and say they respect indications, but this 
does not stop repeated episodes. They assign a particular sense 
to being “housewives” without the preparation of meals being 
a part of it. It would be necessary to strengthen the promotion 
policies of good feeding and nutritional practices. 

Key words: feeding practices, diarrhea, undernourishment 
and anemia, promotion policies.
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PO1620
EFFECT OF A FORTIFIED OIL AND FLOUR PRO-
GRAM IN COTE D’IVOIRE ON MICRONUTRIENT 
STATUS OF PRE-SCHOOL CHILDREN AND WOMEN
C. Northrop-Clewes1, F. Rohner1, 2, G. Raso3, 4, O. Aké5, 
A. Tschannen3, S. Jungjohann1, M. Brou-Tanoh6, M. Sa-
blah7, N. Mascie-Taylor8

1GAIN - Global Alliance for Improved Nutrition, 
Geneva, Switzerland 
2GroundWork LLC, Crans-près-Céligny, Switzerland 
3Centre Suisse des Recherches Scientifiques en Côte 
d’Ivoire, Abidjan, Côte d’Ivoire 
4Swiss Tropical and Public Health Institute, Basel, 
Switzerland 
5Institut National de Santé; Publique, Abidjan, Côte 
d’Ivoire 
6Helen Keller International, Abidjan, Côte d’Ivoire 
7Helen Keller International, Regional Office for Afri-
ca, Dakar Senegal 
8Department of Biological Anthropology, University 
of Cambridge, Cambridge, UK

Background and objectives: Anemia and micronutrient 
deficiencies are widespread in sub-Saharan Africa but the im-
pact of food fortification on addressing such deficiencies on a 
program scale is still debated. We aimed to estimate the iron 
and vitamin A status of pre-school age children (pre-SAC) and 
women of reproductive age (WRA), and folate status in WRA 
in households consuming fortified oil and wheat. Design: The 
survey was cross-sectional. Twenty-six clusters each were se-
lected independently by a two-stage process in an urban and 
rural area; total of 52 clusters. Data on demographics, socio-
economic status and access to fortified foods were collected at 
households. Hemoglobin, retinol binding protein (RBP), fe-
rritin, soluble transferrin receptors (sTfR), folate, sub-clinical 
inflammation and Plasmodium spp. infection were determined 
among pre-SAC and WRA. 

Results: In pre-SAC vitamin A deficiency (VAD) was pre-
valent (15% with RBP < 0.7µmol/L) but for each 1 mg RE/kg 
oil consumed, RBP increased by 0.37 ìmol/L (p=0.03). The re-
lationship was stronger in those 24-59 months (RBP increased 
by 0.58 µmol/L; p =0.004). In WRA, there was no significant 
VAD in the population (0.7%). Anemia was found in 92.2% of 
rural and 56.3% of urban pre-SAC (p<0.001). Pre-SAC with 
access to adequately fortified flour had hemoglobin concentra-
tions 15.7g/L higher than those without (p<0.001); significance 
remained after correction for Plasmodium parasites (p<0.001). 
Hemoglobin levels increased by +0.238 g/L per mg/kg increa-
se in iron fortification levels (p<0.001). Seventy-eight percent 
of rural and 45% of urban women were anemic. Only minor 
positive effects were found in association with folic acid for-

tification of wheat flour, because adequacy of folic acid flour 
fortification was poor. 

Conclusions: Micronutrient status was better in pre-SAC 
accessing fortified vegetable oil with vitamin A and wheat flour 
with iron and folic acid, provided through the national fortifi-
cation program. 

Key words: fortification, hemoglobin, vitamin A, folate.

PO1621
PERCEPTIONS OF CHILDHOOD MALNUTRITION 
AND HEALTH SEEKING BEHAVIOUR IN RURAL BI-
HAR, INDIA: A QUALITATIVE STUDY
D. Burtscher1, S. Burza2

1Medecins Sans Frontieres, Vienna, Austria 
2Medecins Sans Frontieres, New Delhi, India

Background and objectives: Community perceptions of 
health and illness, and how traditional and allopathic medical 
providers are viewed, determine how effectively medical non-
governmental organisations such as Medecins Sans Frontieres 
(MSF) can provide care. Since February 2009, MSF has imple-
mented a community-based nutritional programme in Biraul 
Block - an area in Darbhanga, in the rural state of Bihar, east 
India. Dharbhanga is one of the most disadvantaged of Bihar’s 
38 districts. The programme has admitted more than 12, 000 
children, but has a relatively high defaulter rate of 35%. We un-
dertook a qualitative study to assess perceptions and the un-
derstanding of childhood malnutrition, and associated health-
seeking behaviour, in Biraul Block. 

Methods: In 2010, 58 qualitative semi-structured and na-
rrative interviews dealing with malnutrition were undertaken 
with families of both malnourished children and nonmalnou-
rished children (mothers, fathers, in-laws), and healthcare 
workers (traditional healers, traditional health practitioners, 
midwives, hospital nurses, doctors). 150 people were inter-
viewed in individual and group discussions. 

Results: Malnutrition did not tend to be viewed as a disea-
se, meaning that people were unlikely to consult health wor-
kers if a child was ‘only skinny’. Traditional beliefs tended to 
inform understanding of disease. People regularly consulted 
Hindu and Muslim priests or other non-allopathic traditional 
health practitioners who were easier to access than conventio-
nal health facilities. Findings did not differ between families of 
children with and without malnutrition. Senior family mem-
bers and village elders had significant influence over the pa-
rents of the malnourished child in terms of decisions to seek 
treatment and type and location of treatment sought. 

Conclusions: Health education programmes are needed to 
inform people about malnutrition in this context, and improve 
awareness that it is a disease that can be treated. Programmes 
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must engage individuals and communities, including traditio-
nal healers, so they can develop a holistic approach within exis-
ting social structures. 

Key words: Malnutrition, perceptions, health-seeking-be-
haviour.

PO1623
NUTRITIONAL STATUS OF WOMEN OF REPRO-
DUCTIVE AGE AND PREGNANT AND LACTATING 
WOMEN (PLW) IN BIRAUL BLOCK, DARBHANGA 
DISTRICT, BIHAR, INDIA.
E. Marino1, S. Burza1, N. Salse2, C. Casademont2, R. Ma-
hajan1

1Medecins Sans Frontieres, New Delhi, India 
2Medecins Sans Frontieres, Barcelona, Spain

Background and objectives:Since 2009 MSF´s CMAM 
programme in Darbhanga district has admitted over 12000 
children<5yrs. Given the strong correlation between mater-
nal and child nutritional status, a needs assessment was un-
dertaken to investigate the nutritional status of women of re-
productive age (19-49 years), including pregnant and lactating 
women (PLW), in Biraul block (population 300, 000). 

Methods:Two-stage cluster sampling was used to select po-
pulations from the smallest sampling unit (tolas) within Biraul 
Block. Women of reproductive age (19-49 years) living in the 
selected households were included in the assessment. Informa-
tion was collected through structured questionnaires by a team 
of enumerators previously trained on anthropometry and field 
practices. Nutritional status was determined using MUAC and 
a cut-off of <220mm indicating malnutrition. 

Results:The overall prevalence of acute malnutrition de-
fined as MUAC<220mm in women 19-49 years(n=341) was 
17.0%(58/341). Stratified by PLW status, the prevalence was 
23%(7/31) among pregnant women, 17.5%(25/143) in lacta-
ting woman and 16.3%(28/172) in non-PLW. A diet diversity 
score calculated using the FAO Individual Diet Diversity Score 
(IDDS, 2007) demonstrated a mean score of 7.1 (out of 14 food 
groups). No significant difference in score was detected bet-
ween PLW (7.1±1.8) and non-PLW(7.2±1.8, p=0.7457), or mal-
nourished(7.0±1.7) and non-malnourished women(7.1±1.7, 
p=0.5575). A significant difference (p<0.005) was found bet-
ween castes, with those belonging to Scheduled Castes being 
lower(6.5±1.5) than those of higher castes(8.1±1.7). 

Conclusions: The 17% prevalence acute malnutrition 
among women of reproductive age was found lower than shown 
in the government Bihar state National Family Health Survey-3 
of 45% based on a BMI<18.5kg/m2. Using a lower MUAC cut-
off <210mm resulted in lower overall prevalence (5.9%), with 
significantly lower prevalence among pregnant women (3.6%) 

but not lactating women(6.3%) or non-PLW(5.8%). This su-
ggests that<220mm is more sensitive in detecting malnutrition 
in pregnant women. Further studies with larger sample sizes 
and outcome investigation are needed. 

Key words: Mid-Upper-Arm-Circumference (MUAC), 
Pregnant&Lactating women (PLW).

PO1624
EFFECT OF CHANGING ADMISSION CRITERIA 
FROM W/H<-3 AND/OR MUAC<110MM TO EX-
CLUSIVELY MUAC<115MM ON CMAM PROGRAM-
ME INDICATORS IN BIHAR, INDIA
S. Burza1, R. Mahajan1, N. Salse2, C. Casademont2, E. 
Marino1

1Medecins Sans Frontieres, New Delhi, India 
2Medecins Sans Frontieres, Barcelona, Spain

Background and objectives::Between 2009-2010 MSFs 
CMAM programme in Bihar admitted children between 
6-59 months with a W/H z-score of <-3SD and/or MUAC 
of<110mm, and discharged once achieving W/H>-2SD and 
MUAC>110mm (known henceforth as criteria A). To facilitate 
wider screening coverage and simplicity, the admission criteria 
was changed in 2010 to exclusively MUAC<115mm and dis-
charge criteria to MUAC>120mm (known henceforth as cri-
teria B). 

Methods:All data was collected as part of routine opera-
tions on an excel based database which was retrospectively 
cleaned and analysed for epidemiological characteristics and 
programme indicators for both time periods. Oedematous 
children(0.5%, n=57)were excluded from this analysis. 

Results:3647 and 6484 children were admitted and exi-
ted under criterion A and B respectively. 57.7% and 66.9% of 
admissions were female under criterion A and B respectively. 
When stratified by age ranges 6-12months, 12 to<24months, 
24 to <36months and >=36 months:21.1%, 54.1%, 15.5% and 
9.3% compared to 30.4%, 53%, 11.7% and 5% were admitted 
under criterion A and B respectively. Mean W/H at admission 
(-3.3±0.8 for both) and discharge (-1.5+/- 0.7 vs -1.5+/- 0.8) 
were similar for both criterion. Although there was minimal 
change in average MUAC gain between criterion (14.2mm +/- 
7.4 vs 14mm +/- 6.3), the Average Weight Gain (g/kg/day) ap-
peared significantly higher in criteria B (5.2 vs 4.8, p<0.005). 
Similarly, the average Length Of Stay in the programme prior 
to cure (days) was lower in criteria B (49 vs 57.6, p<0.005). In-
programme mortality remained similar in both (0.7% vs 0.6%). 

Conclusions:MUAC<115mm as an admission criteria ap-
pears to be more sensitive towards children <24 months (par-
ticularly between 6-12 months) and females when compared 
to W/H<-3SD and/or MUAC<110mm in this context. The 
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change in criteria appeared to have no effect on average W/H 
by z-score on admission or discharge, nor on in-programme 
mortality. Introducing the new criterion may have contributed 
to increased AWG and decreased LOS. 

Key words:MUAC, CMAM, malnutrition, SAM, W/H.

PO1625
EFFECT OF W/H Z-SCORE ON DEMOGRAPHIC, 
ANTHROPOMETRIC AND PROGRAMME INDICA-
TORS OF SEVERE ACUTE MALNOURISHED(SAM) 
CHILDREN ADMITTED WITH MUAC<115MM IN 
COMMUNITY-MANAGEMENT-OF-ACUTE-MAL-
NUTRITION (CMAM) PROGRAMME IN BIHAR, IN-
DIA
S. Burza1, R. Mahajan1, N. Salse2, E. Marino1, C. Casa-
demont2

1Medecins Sans Frontieres, New Delhi, India 
2Medecins Sans Frontieres, Barcelona, Spain

Background and objectives:: Between July 2010 and De-
cember 2012 MSFs CMAM programme, treating children with 
Severe Acute Malnutrition (SAM) in Bihar, India, admitted 
children with exclusively MUAC<115mm and discharged with 
MUAC >120mm. This abstract compares characteristics and 
outcomes of children within this cohort who had W/H Z-sco-
res <-3SD and W/H Z-scores >-3SD. 

Methods: All data was collected as part of routine opera-
tions on an Excel based database which was retrospectively 
cleaned and analysed for epidemiological characteristics and 
programme indicators. Oedematous children (0.5%, n=36) 
were excluded from this analysis. 

Results: 6484 children were admitted with MUAC <115mm, 
of which 63.2% had a Z-Score <-3SD and 36.8% >-3SD. 60.3% 
and 78.4% of admissions were female comparing <-3SD and 
>-3SD respectively. When stratified by age ranges 6-12 months, 
12 to <24 months, 24 to <36 months and >=36 months: 27.7%, 
52.4%, 13.9% and 6% compared to 34.8%, 54%, 7.9% and 3.2% 
contrasting Z-score<-3SD and Z-score >-3SD respectively. 
Mean Z-scores were -3.8+/-0.6 and -2.4+/-0.5 at admission 
and -1.8+/- 0.8 and -1.2+/- 0.7 at discharge comparing <-3SD 
and >-3SD respectively. In-programme mortality was higher 
in those children with Z-score <-3SD (0.9% vs 0.2%, p<0.005; 
Risk Ratio 5.1, CI 1.8-14.3). AWG and LOS was slightly worse 
in children with Z-scores<-3SD, however average MUAC gain 
was significantly higher at 15.1mm vs 12mm (all p<0.0005). 

Conclusions: In children admitted using the sole criteria 
of MUAC <115mm, interestingly there appears to be a signifi-
cantly higher proportion of females and children <24 months 
in those with W/H Z score >-3SD. In-programme mortality ap-
pears to be higher in those with W/H Z score <-3SD, however 

other programme response indicators appear to be relatively 
unchanged. 

Key words: MUAC, CMAM, malnutrition, SAM, W/H

PO1626
SCALING UP NUTRITION IN TANZANIA: ACHIEVE-
MENTS, CHALLENGES AND WAY FORWARD
J. Kaganda1, F. Magambo1, B. Jeje1, G. Mulokozi2

1Tanzania Food and Nutrition Centre, Dar es Sala-
am, Tanzania	 
2Feed the Future, Tuboreshe Chakula Project, Dar es 
Salaam, Tanzania

Background and objectives: The Government of Tanzania 
believes that freedom from malnutrition is a moral imperative 
and a basic human right. Good nutrition is essential for enhan-
cing immunity and hence reducing morbidity and mortality. 
Furthermore, good nutrition contributes to increased educa-
bility, productivity, household and national income. Because of 
its belief, Tanzania has committed itself to scaling up nutrition 
within the country. 

Methods: Reviewed of different country reports on pro-
gress towards scaling up nutrition in Tanzania. 

Results: Tanzania has developed a National Nutrition Stra-
tegy and its Implementation Plan that state its priorities for 
the period of five years from 2011 to ensure that its people are 
properly nourished. A National Food Fortification Alliance 
has been established and is building a Private Public Partner-
ship in food fortification to advance the fortification agenda 
in the country. A High Level National Steering Committee 
for Nutrition which includes senior representatives from the 
Government, Development Partners, Private Sector and Civil 
Society has been established and similar committees are being 
established at sub-national level. Nutritionist to plan and coor-
dinate nutrition activities have been recruited to all regions of 
the country. Other nutrition interventions including promo-
tion of breastfeeding, control of iodine deficiency disorders, 
twice yearly vitamin A supplementation have been promising. 
Challenges including inadequate linkages with programs and 
projects between various sectors that could provide synergistic 
services to address the underlying causes of malnutrition and 
limited financial resources for nutrition activities do exist. 

Conclusions: Tanzania needs enhanced capacity, resource 
mobilization, commitment of decision makers and a multi-
sector multi-stakeholder structure in place and functioning to 
coordinate the national, regional and districts response to im-
prove nutrition. Documentation of lessons learned and positi-
ve partnerships between government and CSOs and the private 
sector with regards to nutrition is also crucial. 

Key words: Tanzania, scaling up nutrition.
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PO1627
IS THE BODY WEIGHT LOSS PREDICTED BY THE 
NEGATIVE ENERGY BALANCE PRESCRIBED?
M A. Rojo-Tirado1, P J. Benito1

1Department of Health and Human Performance, 
Technical University of Madrid, Madrid, Spain

Background and objectives: Teixeira et al. (1) stated that 
the ability to lose a significant amount of weight is dependent 
on the level of caloric restriction. The aim of this study was to 
evaluate if the real body weight (BW) loss is similar to predic-
ted in a six-month diet intervention. 

Methods: Forty people, with BMI 25-34.9 kg•m-2, aged 
from 18 to 50 years, participated in the study during 6 months. 
All participants followed a 25-30% calorie restriction diet. The 
predicted BW loss was calculated assuming that a kilogram of 
body mass is equal to 7770 calories (2). A paired Student’s t 
test was used to compare the predicted and the real BW loss. 
Probability level for statistical significance was set at α=0.05. 

Results: If we converted the calorie restriction during the 
six-month intervention into body mass, the mean body weight 
loss should have been -17.01±4.78 kg. However, the real BW 
loss was significantly lower (-8.47±5.06 kg) than expected 
(t39=9.109; p<0.001), being this difference of 8.54±5.63. 

Conclusions: The real BW loss is lower than expected by 
the level of caloric restriction. This should be taken into ac-
count in tailoring intervention advice. 

Key Words: Caloric restriction, body weight loss.

References 1. Teixeira PJ, et al. Mediators of weight loss 
and weight loss maintenance in middle-aged women. Obesi-
ty (Silver Spring). 2010 Apr;18(4):725-35. 2. Kozusko F. Body 
weight setpoint, metabolic adaptation and human starvation. 
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PO1628
BASAL METABOLIC RATE: VALIDATION OF A PO-
PULATION-SPECIFIC EQUATION FOR BRAZILIANS
V. Wahrlich1, 2, L. Anjos1, 2, T. Teixeira2

1Departamento de Nutrição Social, Universidade 
Federal Fluminense, Niterói, Brasil 
2Pós-graduação em Saúde Coletiva, Universidade 
Federal Fluminense, Niterói, Brasil

Background and objectives: Estimation of energy requi-
rements depends on reliable values of basal metabolic rate 
(BMR). Internationally recommended BMR prediction equa-
tions (Schofield - SCHO) have been shown to be inadequate 
for groups of Brazilians. The purpose of this study was to vali-

date population-based sex-specific equations to estimate BMR 
developed for the Brazilian adult population (BRA) against 
measured BMR in a sample of adults (age≥20 years) living in 
Niterói, Rio de Janeiro (RJ), Brazil. 

Methods: A total of 172 subjects (109 women) participa-
ted in the study. BMR was measured in a controlled environ-
ment early in the morning with the subject having fasted for 
10-12 hours. Body mass (BM), stature (S) and percent body 
fat (%BF) by DXA were obtained following the BMR measure-
ments. BMR was estimated with the SCHO and BRA equations 
(kcal/day): 8.95(BM)+8.87(S)–0.70(Age)–814.3 (Women) and 
9.99(BM)+7.14(S)–2.79(Age)–450.5 (Men). 

Results: Average (± SD) age was 38.3 (16.9) years (ran-
ge 20.0-97.0y). Women were older, heavier, shorter, and 
had higher %BF than men but similar BMI (24.4±4.8 and 
24.6±3.3kg/m2 for women and men, respectively). Measu-
red BMR (1151.7±164.8 and 1478.2±189.1 kcal/day) was sig-
nificantly lower than estimated by SCHO (1352.8±129.8 and 
1756.7±176.2 kcal/day) but not different from BMR estimated 
by BRA equations (1154.4±130.5 and 1452.2±153.8 kcal/day, 
representing 1.0±9.2 and -1.0±10.1%). Individual accuracy 
was greater for BRA (73.4% of women and 60.3% of men had 
predicted values within ± 10% of measured BMR) than SCHO 
(22.0 and 15.9%). 

Conclusions: The data indicate that the FAO/WHO inter-
nationally recommended predictive equations are not appro-
priate for Brazilian adults living in Niterói. It is suggested that 
the newly developed equations be used in the Brazilian popu-
lation. 

Key words: Basal metabolism, Brazil, Validation studies.

PO1629
DIETARY INTERVENTION IMPROVES HEALTH AND 
NUTRITIONAL STATUS OF HOSPITALIZED CHIL-
DREN WITH PROTEIN ENERGY MALNUTRITION
M. Ismail1, L. El bedewy2, A. El shafie3, A. Ghanem4

1Faculty of Home Economics, Minufiya University, 
Egypt

Background and objectives: Protein energy malnutrition 
(PEM) is common in young children in developing countries 
and consider as a major public health problem. This study ai-
med to improve the nutritional status of infants and children 
with PEM. 

Methods: A sample of 40 Infants and young children with 
PEM and who admitted Shebin El-Kom University Hospital for 
treatment were enrolled in the study. The children were classi-
fied into four equal groups; 1st control group (CG) in whom 
children were received the regular hospital meals without any 
modification; 2nd modified diet group(MDG) in whom chil-
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dren fed the modified diet from admission till leaving; 3rd 
double protein group (DPG) in whom children fed the hospital 
meals with multiple amount of protein from admission till lea-
ving; 4th formula group(FG) in whom children fed the hospital 
meals besides high protein formula. Each group received the 
menu for at least 14 consecutive days. 

Results: The results showed that the served hospital for 
treatment of PEM was very low in energy, iron, vitamin C, vi-
tamin A. The results showed that dietary intervention resul-
ted in significant increase in body weight among CG and DPG 
groups. On the other hand the dietary intervention caused sig-
nificant improvement of other blood parameters. 

Conclusions: Modifying hospital diet can be improve 
health and nutritional status of children with PEM. 

Key words: PEM, Malnutrition, Children, Infants, Protein

PO1630
DETERMINANTS OF OVERWEIGHT AMONG INDO-
NESIAN TEENAGE FEMALES
V. Melani1, Hardinsyah. 1, D. Briawan1

1Department of Community Nutrition, Faculty of 
Human Ecology, Bogor Agricultural University, 
Bogor, West Java, Indonesia	

Background and objectives: Prevalence of overweight has 
increased globally, and be a serious public health concern be-
cause of it is associated with chronic diseases such as diabetes 
and cardiovascular diseases. However, very limited informa-
tion available on its determinants factors among Indonesian 
teenage females (ITF). Objective: To analyze the prevalence of 
overweight and its determinants especially in the context of so-
cial economic and food factors among ITF. 

Methods: The electronic files data of the Riskesdas 2010 
– a national health survey consisted about 11.000 ITF aged 
13–18 years were analyzed. Overweight subject was identified 
by BMI/age (WHO, 2007). The suspected determinants factors 
encompass age, fathers and mothers educational levels, family 
income levels, fathers and mothers occupations, fruit and ve-
getable intake, energy adequacy, percentage of energy intake 
from sugary sweetened beverages, percentage of energy intake 
from carbohydrate, fat and protein. A logistic regression model 
was applied to analyze the determinants of the overweight. 

Results: The prevalence of overweight among ITF was 
10.2% which is relatively low; it was higher in the younger age 
and higher family. The result of the logistic analysis showed 
that the determinants of the overweight were age (OR for aged 
13-15=0.755; CI: 0.642 – 0.887), female education level (OR 
for basic education=0.769; CI: 0.653 – 0.904), and family inco-
me level (OR for high income=1.487; CI: 1.272 – 1.739). None 
of the food factors considered as determinants in this study, 

possibly because of the low prevalence of overweight and the 
weaknesses of the 24 hr food recall method to be used in the 
regression/correlation analysis. 

Conclusions: The prevalence of overweight among ITF is 
low; and the determinants factors of it are age, education and 
family income levels, which need to be considered in preven-
ting overweight among ITF. 

Key words: Indonesian females, overweight determinants, 
overweight female

PO1631
EFFICACY OF IRON FORTIFIED RICE IN VIETNAM
T. Pham Van1, H. Le Thi2, Y. Nakanishi3

1NIN, Hanoi, Vietnam	 
2NIN, Hanoi, Vietnam 
3ILSI-CHP, Japan

Background and objectives: Rice as a stable food is con-
sumed daily by almost of Vietnamese population could be a 
food vehicle for fortification program. The study evaluated the 
efficacy of iron fortified rice (IFR) in improving iron status of 
reproductive age women (RAW). 

Methods: It was a randomized, double-masked study of 
244 women, in two groups. A meal based on IFR (SunActi-
ve® FeP80) was served 6 days/week with 15mg premix per 
150g rice-Iron fortified group (FG) or 0.75mg Fe/day and no 
added iron-Control group (CG). Concentrations of hemoglo-
bin (Hb, g/l), serum ferritin (SF, mcg/l), transferrin receptor 
(rTfR, mg/l) were measured at baseline (T0), 3 mo. (T3) and 
6 mo. (T6). After intervention, in FG, concentrations of Hb, 
SF were significant higher Hb0: 123.5±10.8; Hb6: 125.9 ± 8.9 
(p=0.009); SF0: 32.0±35.2; SF6: 43.7±53.1 (p<0.001); TfR were 
lower: 6.3±2.2; 5.1±1.6 (p<0.001); prevalance of anemia decre-
sed from 30.3% to 17.6%; prevalence of iron deficiency from 
40.7% to 24.4%. In CG, Hb0: 125.6±13.8; Hb6: 126.2 ± 11.7 
(p=0.7); SF0: 36.2±27.2; SF6: 38.7±31.0 (p=0.1); TfR0: 6.2±3.7; 
TfR6: 5.3±2.4 (p<0.001); prevalance of anemia changed from 
29.5% to 27.1%; of iron deficiency was 21.3%. 

Conclusions: Regular consumption of IFR during 6 mo. 
significantly reduced the prevalence of iron deficiency anemia 
in RAW. Fortified rice is a potential strategy for control of Iron 
deficiency anemia in Vietnam. 

Key words: anemia, fortification, rice, Vietnam
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PO1632
COMPETENCY REQUIREMENTS OF PUBLIC 
HEALTH NUTRITIONISTS: STABILITY OF CONSEN-
SUS OVER A DECADE
R. Hughes1

1Bond University, Gold Coast, Australia

Competency standards provide the architecture for workfor-
ce development and serve to inform workforce preparation, 
continuing professional development and quality assurance via 
registration and credentialing systems. Developing consensus 
on competency requirements for the developing global public 
health nutrition workforce is therefore an important strate-
gic initiative. This study aimed to compare consensus derived 
from 3 international Delphi studies conducted regarding the 
essential competencies required for effective public health nu-
trition practice. Three modified Delphi studies were conducted 
in 2003, 2009 and 2012 involving 3 rounds of questionnaires 
administered amongst panels (n=24, 52 and 44 respectively) 
including public health nutrition leaders from government, 
academic and professional jurisdictions. The emphasis of the 
consensus development process was identification and prio-
ritization of essential competency requirements for the fu-
ture public health nutrition workforce. In each Delphi study, 
ratings and open-ended responses to over 180 separate com-
petency elements derived from the white and grey literature 
were categorised into 14 competency areas including enabling 
knowledge, analytical, nutrition science, public health systems, 
food and nutrition systems, communication, management, lea-
dership, nutrition education, nutrition assessment, nutrition 
monitoring and surveillance, capacity building, intervention 
management and professional competency categories. This 
comparative study demonstrates that there is strong interna-
tional agreement about the competency requirements for pu-
blic health nutrition and this consensus has been very stable 
over the last decade. Essential competency units identified have 
been used to develop competency standards for public health 
nutrition by the World Public Health Nutrition Association, 
which form the basis for its practitioner certification system. 

Key words: Competency, public health nutrition, consensus

PO1633
KNOWLEDGE AND PRACTICES OF COMMUNITY 
HEALTH AGENTS: HEALTHY EATING AND WAL-
KING IN PREGNANCY
M B. Malta1, M Y. Takito2, M H D A. Benício3, M A B L. 
Carvalhaes4

1Department of Public Health, Botucatu Medical 
School, UNESP, Botucatu, Brazil 
2Department of Body Human Movement, School 
of Physics and Sport Education Institute, USP, São 
Paulo, Brazil 
3Department of Nutrition, Public Health Medical 
School, USP, São Paulo, Brazil 
4Department of Nursing, Botucatu Medical School, 
UNESP, Botucatu, Brazil

Background and objectives: The Community Health 
Agents (CHA) find themselves in an good position to encoura-
ge the development of healthy lifestyles. Pregnant women are 
particularly vulnerable to these influences, whether to receive 
frequent home visits by the CHA during the prenatal period, 
or in order to his willingness to change. Objective: identifying 
knowledge and practices related to healthy eating (HE) and 
walking (WA) in pregnancy of CHA working in primary health 
care in Botucatu/SP/Brazil. 

Methods: Cross-sectional study. All CHA have answered 
questionnaire on recommendations and guidelines given in 
home visits about HE and WA during pregnancy. Descriptive 
statistical analyzes have been performed using SPSS. 

Results: The 50 CHA were on average 34.2±8.1 years old, 
and most had never attended training on HE (96.1%) or phy-
sical activity (92.2%) in pregnancy. Most of the CHA reported 
they don’t always/very often approach the topic HE on his home 
visits to pregnant women: 97% said they don’t talk about fruits 
and vegetables, 27.5% haven’t mentioned the consumption of 
beans and 40% the consumption of soft drinks and biscuits. 
Concerning the amount of daily servings, 44% were unaware of 
the recommendation of fruit, 56% vegetables, 72% beans and 
almost 7% biscuits and soft drinks. Concerning the subject WA 
prenatal, 33.3% of ACS always/very often stimulated the preg-
nant woman to perform WA. Concerning the knowledge on 
WA recommendations, only 5.9% knew the recommendation 
for the 1st pregnancy trimester, 3.9% for the 2nd and 2% for 
the 3rd. 

Conclusions: The subjects WA and HE, although quite im-
portant in defining the mother/son health outcomes, are not 
addressed at all home visits to pregnant women. Moreover, 
there are significant gaps in their knowledge regarding current 
recommendations for pregnant women about these behaviors, 
justifying interventions focusing on training these professio-
nals. 

Key words: Community health agent, healthy eating during 
pregnancy, walking during pregnancy.
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PO1634
DEVELOPMENT OF FOOD PYRAMID FOR VEGETA-
RIAN IN INDONESIA
A. Setiarini1, D M. Utari1, W K Y. Putra1, M. 1, T. Sudiarti1, 
S. 2

1Department of Public Health Nutrition, Faculty of 
Public Health, University of Indonesia 
2Indonesian Vegetarian Society, Indonesia

In Indonesia, number of vegetarians is increasing from year 
to year along with the increasing awareness of health. Vegeta-
rian diet is believed as one of the alternative healthy diet for 
the people of Indonesia. However lack of information about 
healthy and balance diet for vegetarian can make them pro-
ne to the deficiency or excess of nutrients. Therefore, a food 
pyramid for vegetarian needs to be develop to give them gui-
deline about healthy and balance vegetarian diet. This study 
was a prototyping research and used cross-sectional design 
with both quantitative and qualitative approaches. Data were 
collected from literature review and interview to vegetarians 
male and female from various age groups (children, adolescent, 
adult and elderly) using a structured questionnaire. The num-
ber of sample in this study was 160 vegetarians obtained with 
non-probability sampling method using consecutive sampling 
technique. Information that collected from subjects was type 
of food consumption using Food Frequency Questionnaire, 
then categorized in to food group, analyzed nutrient content 
using Nutrisurvey and counted based on Indonesian recom-
mended dietary allowance to determine the portion. After the-
se steps, development food pyramid for vegetarian was done 
by buying all food that consumed and made photos. Pilot test 
of food pyramid was done among vegetarian people in Centre 
of Education and Training Buddha, Maitreyawira, West Jakarta 
and getting input from expert such as academics and dietitian. 
The output from this study was Food Pyramid for two types of 
vegetarian, i.e vegan and lacto-ovo vegetarian. We hope that 
these Food Pyramids could be a guidelines for vegetarians in 
Indonesia in regard of choosing and consuming healthy and 
balance food. 

Key words: food pyramid, vegetarian, vegan, lacto-ovo ve-
getarian

PO1635
THE EFFECT OF TRAINING DELIVERY METHOD ON 
THE COMPETENCIES OF COMMUNITY HEALTH 
WORKERS IN COMMUNICATING SAFE COMPLE-
MENTARY FEEDING
D N. Iswarawanti1, S. Muslimatun1, E. Basuki2, H P. Ah-
mad3

1Southeast Asian Ministers of Education Organiza-
tion (SEAMEO) Regional Center for Food and Nutri-
tion (RECFON), University of Indonesia, Indonesia 
2Department of community medicine, Medicine 
Faculty, University of Indonesia, Indonesia 
3State University of Jakarta, Indonesia

Introduction and objectives Caregivers need support to 
sustain appropriate young child feeding practices from Com-
munity Health Workers (CHW). Limited and ineffective trai-
ning may impact CHWs’ performance particularly in nutrition 
counseling. Therefore, it is necessary to assess the effect of tra-
ining which has developed through a systematic and scientific 
approach to their competencies. The study aimed to assess the 
effect of training method delivery on CHWs’ competencies in 
communicating safe complementary feeding to caregivers of 
6-24 months children. Methods The study was conducted in 
Bekasi, Indonesia. It used a non-equivalent pre-post test con-
trol group design. Both groups obtained 6 topics on commu-
nicating safe complementary feeding. The intervention group 
(n=70) received the materials in a 3-day training consisted 
of 24 hours learning session using adult learning approach. 
The comparison group (n=68) received the material in a half 
day seminar session. Results Cognitive competency (C). The 
“application competency” of CHWs who received training was 
significantly higher than those who attended seminar. Affecti-
ve competency (A). The “responding competency” of CHWs 
who received training was significantly higher than those who 
attended seminar. Psychomotor competency (P). The “set com-
petencies” of CHWs who received training was significantly 
higher, and they have potential to be psychomotor-competent 
9.1 times more than who attended the seminar. Composite 
competency (30% C+30% A+40% P). The proportion of CHW 
who were competent in composite competency in the training 
group was significantly higher than the counterpart (74.3% vs 
36.8). and they have potential to be composite-competent 6.9 
times more than who attended the seminar. Conclusions Trai-
ning can improve the CHWs’ competencies in communicating 
safe complementary feeding. A half day seminar could improve 
the lower level of cognitive competencies but fail to improve 
the affective and psychomotor competencies. Acknowledge-
ment is delivered to The Nestle Foundation.
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PO1636
TELEVISION VIEWING: IMPACT ON BODY MASS 
INDEX AND FOOD INTAKE AMONG SCHOOL 
CHILDREN IN MALAYSIA
R A. Talib1, R. Sharif2, W N. Wan Nazir1

1School of Health Care Sciences, Faculty of Health 
Sciences, The National University of Malaysia, Ma-
laysia 
2Department of Mass Communication, Faculty of 
Creative Industries University Tunku Abdul Rahman 
Petaling Jaya Campus, Malaysia

Background and objectives: This cross-sectional study was 
conducted to determine the relationship between duration of 
television viewing and body mass index (BMI), energy and nu-
trient intake. 

Methods: A total of 180 Malay school children from five 
primary schools in Wilayah Persekutuan Kuala Lumpur as 
urban area and Daerah Hulu Langat in Selangor as rural area 
participated in this study. The children consisted of 73 boys 
and 107 girls, aged 10 to 12 years old. The anthropometric data 
including body weight, height, BMI and waist circumference 
were measured using standard measurement. Data on televi-
sion viewing habit was collected using questionnaire developed 
specifically for this study whereas data on energy and nutrient 
intake were collected using 2 days 24 hour dietary recall. 

Results: This study found higher prevalence of overweight/
obesity among urban children (42.2%) compared to rural chil-
dren (34.4%). Prevalence of underweight was slightly higher 
among rural children (6.7%) compared to urban children 
(5.6%). During weekend and weekdays, most of the children 
in urban area watched television > 2 hours per day, 56.7% and 
46.5% respectively. Besides, most of the children in rural area 
watched television < 2 hours per day during weekend (58.4%) 
and weekdays (77.4%). Both energy and protein intake were 
higher (p<0.05) among girls in urban compared to rural area. 
For boys, the protein intake was higher (p<0.05) in urban, 
as compared to rural area. This study found positive correla-
tion between duration of television viewing and BMI during 
weekend (r=0.212, p<0.05) and weekdays (r=0.201, p<0.05). 
However, this study found no significant correlation between 
energy and macronutrient intake with duration of television 
viewing among children. 

Conclusions: This study showed that duration of television 
viewing has affected body mass index but not the energy and 
macronutrient intake of school children in Malaysia. 

Key words: Television, BMI, school children, food intake

PO1637
DIFFERENCES ON WHO INDICATORS FOR ASSES-
SING INFANT AND CHILDREN FEEDING PRACTI-
CES ON PUBLIC AND PRIVATE HEALTH CENTERS 
IN ROSARIO, ARGENTINA
M E. Zapata1, 2, S. Padrós2, E. Palanca2, A. Venecia2, J. 
Fortino2, C. Palmucci2, E. Carmuega1

1Centro de Estudios Sobre Nutrición Infantil (CESNI), 
Ciudad Autónoma de Buenos Aires, Buenos Aires, 
Argentina 
2Licenciatura en Nutrición, Facultad de Química, 
Universidad del Centro Educativo Latinoamericano, 
Rosario, Santa Fe, Argentina

Background and objectives: The World Health Organiza-
tion (WHO) and partners have released new and updated indi-
cators for assessing infant and young children feeding practices 
for use in population based surveys. The indicators reflect cu-
rrent recommendations for proper infant and young children 
feeding and provide important new information on feeding 
practices in children 6 to 23 months of age. The aim of this 
study was to assess infant and young children feeding practices 
based on the new indicators from WHO, in a public and a pri-
vate health center of Rosario, Argentina. 

Methods: A cross-sectional study was carried out and eva-
luated 400 mothers and children from a public and a private 
health center of downtown Rosario. Analysis is based on 391 
children (191 public and 199 private) less than 24 months. To 
assess the indicators a general questionnaire was administered 
and a 24h recall. Differences were evaluated by Chi-square test. 

Results: Early breastfeeding initiation was 83, 3 vs 83, 
9% (NS) at public and private health center respectively; ex-
clusive breastfeeding under 6 months was 79, 1 vs 43, 8% 
(P<0.001); continued breastfeeding at 1 year was 29, 4 vs 36, 
8% (NS); introduction of solid, semi-solid, or soft foods was 
71, 4 vs 100% (P<0.01); minimum dietary diversity was 45, 3 
vs 70, 9% (P<0.001); minimum meal frequency was 74, 5 vs 
98, 1% (P<0.001); minimum acceptable diet was 41, 5 vs 70, 
9% (P<0.001); and consumption of iron-rich or iron-fortified 
foods was 66, 0 vs 94, 2% (P<0.001). 

Conclusions: In the public health center outcomes in com-
plementary feeding indicators were worse, this may be related 
to the lower socioeconomic status of the population attending 
this centers. There were indicators different from breastfeeding 
in public and private sector involved with the primary care of 
children in Argentina and that should motivate the ways of 
education and promotion in both sectors. 

Key words: indicators, breastfeeding, feeding practices
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PO1638
URBAN AGRICULTURE AS STRATEGY TO PROMO-
TE FOOD AND NUTRITION SECURITY.
D. Coelho1, M. Garcia1, M. Salandini1, C. Bógus1

1Faculdade de Saúde Pública, Universidade de São 
Paulo, São Paulo, Brasil

Background and objectives: Urban Agriculture (UA) deve-
loped through agroecological approach contributes to genera-
ting productive and ecological cities, by respecting social and 
cultural diversity. It is, therefore, an important strategy to sus-
tainable development and to promote food and nutrition secu-
rity. This work evaluates the role of UA activities developed in 
Primary Care Units as promoters of food and nutrition security 
among participants. 

Methods: Qualitative study carried out in the city of Embu 
das Artes (Sao Paulo/Brazil), through workshops of Systemati-
zation of Experiences with participants of an UA project. The 
workshops were analyzed according to thematic content analy-
sis. 

Results: The discourses were organized based on Brazil’s 
definition of food and nutrition security, from the new Natio-
nal Food and Nutrition Policy, according to the following ca-
tegories: improvement of conditions to food access (growing 
vegetables and fruits for own consumption; local sale; com-
munity donation); food quality (organic production and con-
sumption; greater food variety), environmental sustainability 
(use of household waste to produce organic fertilizer); healthy 
eating practices that respect cultural diversity (rediscover the 
ancestors food growing methods; social exchanges; commu-
nity meals prepared with produce from the garden; develop-
ment of culinary skills); production of knowledge (knowledge 
exchange within the community; understanding healthy eating 
benefits). Other important ideas have been identified, but they 
were not categorized for not fitting directly into the definition 
of food security and nutrition. Thus, we found that participants 
of the UA activities felt encouraged to develop home gardens in 
their homes. We also found a conscious awakening of the par-
ticipants to self-perceived feeding and to perception of feeding 
in a broaden social and environmental context. 

Conclusions: The practice of Urban Agriculture with an 
agroecological approach is a powerful strategy to promote food 
and nutrition security, as it implicates on food, health, environ-
ment and social development. 

Key words: Urban Agriculture; Food and Nutrition Secu-
rity.

PO1639
MALNUTRITION STATUS AND INFLUENCING FAC-
TORS IN LEFT-BEHIND CHILDREN WITH MIGRANT 
WORKER MOTHER IN POOR AREAS IN CHINA
D. Yu1, A. Liu1, W. Yu1, F. Jia1, J. Li1, L. Zhao1

1Institute of Nutrition and Food Safety, China CDC, 
Beijing, China

Background and objectives: Poor rural left-behind chil-
dren, a vulnerable population that emerged with the economic 
and social transition in China, will exist for a long time. The 
study was to explore the malnutrition status and influencing 
factors in left-behind children with migrant worker mother in 
poor areas of 13 provinces£® 

Methods: Survey data was from the program of Public 
Health Emergency Response and Operation Mechanism-Esta-
blish the monitoring and information system on nutrition and 
health and related risk factors in 0-5 children in 2009 which 
funded by China CDC. Multistage stratified random cluster 
sampling method used in the national survey was performed. 
The contents of the investigation included questionnaire sur-
vey, anthropometric measurement, biochemical tests and die-
tary survey. The subjects of the study were 2161 children no 
more than 18 months in the survey. Z-scores were calculated 
according to WHO growth standards (2006). Data processing 
and multiple factors analysis were finished by non condition 
logistic regression in software SAS 9.12. 

Results: There were 9.3% children whose mother were mi-
grant workers in the target population. The prevalence of stun-
ting and underweight in left-behind children was 15.5% and 
6.0%. Excluding other influencing factors, the results suggested 
that low birth weight (OR=2.543; 95%CI=1.481-4.365); mi-
nority nationality (OR=1.661; 95%CI=1.274-2.165); mother 
is migrant worker (OR=1.602; 95%CI=1.085-2.367), the nea-
rest medical institution at a distance of ≤ 1 km (OR=1.308; 
95%CI=1.008-1.696), and unsanitary toilet (OR=1.311; 
95%CI=1.017-1.689) are the most important independent fac-
tors among 0-18 months young children.

Conclusions: Malnutrition in left-behind children with mi-
grant worker mother in poor areas should not be ignored. En-
hance the monitoring and adopt comprehensive improvement 
are useful to improve the growth of children. 

Key words: left-behind children, malnutrition, influence 
factors.
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PO1640
COMPARISON OF PREVENTIVE AND THERAPEU-
TIC ZINC SUPPLEMENTATION PROGRAM EFFECTS 
ON DIARRHEA AND FEBRILE ILLNESSES AMONG 
YOUNG CHILDREN: A RANDOMIZED TRIAL
E. Becquey1, 2, C T. Ouedraogo3, S Y. Hess2, N. Rouamba3, 
L. Prince4, S A. Vosti4, J B. Ouedraogo3, K H. Brown1, 2

1Helen Keller International, New York, NY, USA 
2Department of Nutrition, University of California, 
Davis, CA, USA 
3Direction Regionale de l’Ouest, Institut de Re-
cherche en Sciences de la Sante, Bobo-Dioulasso, 
Burkina Faso 
4Department of Agricultural and Resource Econo-
mics, University of California, Davis, CA, USA

Background and objectives: WHO/UNICEF recommend 
including zinc supplementation in the treatment of diarrhea. 
We hypothesized that in an area with high risk of zinc deficien-
cy, daily or intermittent preventive zinc supplementation might 
provide greater reduction of diarrhea morbidity than just the-
rapeutic zinc, while also possibly decreasing morbidity from 
febrile illnesses. 

Methods: 6, 246 rural Burkinabe children 6-30 mo old 
were randomly assigned to one of 4 treatment groups for 16, 
32 or 48 wks: 7 mg zinc/d and ORS+placebo for diarrhea (daily 
supplementation); 10 mg zinc/d for 10d/16wks followed by 
daily placebo and ORS+placebo for diarrhea (intermittent 
supplementation); daily placebo and ORS+20mg zinc/d for 
10d for diarrhea (therapeutic supplementation); or no daily 
supplementation and ORS for diarrhea (control). Morbidity 
surveillance was performed through weekly home visits; free 
community-based treatment was provided for uncomplicated 
diarrhea (>3 liquid/semi-liquid stools/d), confirmed fever (axi-
llary temperature>=38oC) and malaria (reported or confirmed 
fever (RCF) and positive rapid diagnosis test). Any group-wise 
differences in baseline characteristics were accounted for in lo-
gistic regression analyses. Group codes are still masked. 

Results: Reported adherence to daily supplementation 
(97+/-5%) did not differ by group. Overall, diarrhea (0.5%), 
RCF (1.2%) and malaria (0.3%) incidence were low. Diarr-
hea incidence decreased progressively during the three 16-
wk rounds (OR=0.86 for round 3 vs round 1, p=0.009), while 
RCF (OR=1.44; p<0.0001) and malaria (OR=4.13; p<0.0001) 
incidence increased. All supplemented groups had modera-
tely lower diarrhea (OR=0.83-0.87; p=0.0009-0.003) and RCF 
(OR=0.77-0.80; p<0.0001) but not malaria (p=0.36) inciden-
ce than the control group. Treatment groups effects differed 
across rounds of supplementation for diarrhea (p=0.10 for the 
interaction). 

Conclusions: Zinc supplementation reduced diarrhea and 
RCF in this population. The effects of different supplement 

delivery strategies may vary according to the duration of the 
supplementation program. Supported by: Thrasher Research 
Fund and Canadian International Development Agency. 

Key words: diarrhea, fever, malaria, zinc supplementation

PO1641
FOOD SECUTIRY AMONG HOUSEHOLDS WITH 
NO DRINKING WATER AND ELECTRICITY.COMU-
NA 3 CASE.MEDELLÍN-COLOMBIA. 2011
C. Mejìa1, C. Arango1, Y. Cataño1

1Faculty of Public Health, University of Antioquia, 
Medellìn, Colombia	

Background and objectives:The lack of drinking water 
and electricity has worsened in the last decades in Medellin, 
especially in the poorest areas where displaced families who-
se basic needs are not fulfilled have come to try to make a li-
ving in the outskirts of the city, places where both water and 
electricity supply is weak thus affecting the quality of life. 
Objective:Describe the food security and nutrition status 
among households with no access to drinking water and elec-
tricity. 

Methods:Cross-sectional study involving 250 households 
and 541 subjects selected by convenience sampling. A descrip-
tive analysis was performed, the OR with P = 0.05 test was used 
to estimate the association between malnutrition and socioeco-
nomic characteristics, odds ratio results and multiple corres-
pondence analysis were used to establish households’ socioeco-
nomic and feeding profiles. 

Results: 92, 7% of households showed food insecurity, 15, 
5% showed malnutrition duality, i.e., obesity among adults 
while children are malnourished. A food insecurity profile 
household was found where changes in the diet are made due 
to lack of money to buy food; they live in inadequate condi-
tions. Malnourishment among children was associated to over-
crowding, income, and type of house. 

Conclusions:The major problem found was stunting among 
under 18-year-old subjects, most showing some type of malnu-
trition; one in six households showed malnourishment among 
some of the children and overweight among adults. Basic gro-
ceries these households shop for supply mostly carbohydrates 
and have a low nutritional density. 

Key words: Households, malnutrition, food insecurity, 
drinking water and electricity.
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PO1642
CONTRIBUTION TO THE STUDY OF TOXICOLOGI-
CAL AND NUTRITIONAL EDIBLE OILS HEATED: 
IMPACT ON HEALTH
O. Aouacheri1, S. Saka1, M. El-Farra1

1Applied Biochemistry and Microbiology Labora-
tory, Department of Biochemistry, Faculty of Scien-
ces, Badji Mokhtar University - Annaba, Algeria

Background and objectives: In this study we try to focus on 
the evidence that the wrong use of oil in food cooking should 
lead to health problems. High temperatures associated with 
repeated use of the same oil would lead to the breakdown of 
some fatty acids forming numerous toxic polymer compounds 
and peroxides. 

Methods: 54 male rats (Albino Wistar) were fed with a diet 
containing 10 % of sunflower oil. The control group was fed 
by ordinary oil (OO); the second lot was fed by continuously 
heated oil (CHO) for 10 hours at 220 C° and the last lot was fed 
by frying oil (FO). The animals were killed by decapitation, res-
pectively after three, five and seven weeks from the beginning 
of the diet. 

Results: The chemical dosages demonstrated great ratios of 
polymer, polar and peroxide compounds in heated oil for 10 
hours at 220 C° (CHO) and frying oil (FO). The biochemical 
studies have shown a significant decrease in hepatic glutathio-
ne (GSH) ratio in CHO and FO lots in comparing the control 
group (OO). A combined significant increase in glutathione 
peroxidase (GPx) and glutathione reductase (GR) activities ap-
pears also along the time of diet in CHO and FO groups com-
pared to control. 

Conclusions: The high temperatures associated with re-
peated use of the same oil lead to the production of high con-
tents of dangerous compounds: free oxygen radicals, polymer 
compounds, peroxides etc. The combined relationship between 
the decreased glutathione ratio and the increased GPx and GR 
activities in rats feed on CHO and FO confirms the participa-
tion of glutathione redox system in the detoxifying reactions of 
continuously accumulated toxic peroxides. 

Key words: Glutathione, glutathione peroxidase, glutathio-
ne reductase, peroxides, heated oils.

PO1643
EFFECT OF INCREASING VOLUNTARY FOLIC ACID 
FORTIFICATION ON DIETARY FOLATE INTAKES 
AND ADEQUACY IN REPRODUCTIVE AGE NEW 
ZEALAND WOMEN
L. Houghton1, S. Evans1, V. Mygind1, M. Peddie1, J. Mi-
ller1

1Department of Human Nutrition, University of 
Otago, New Zeland

Background and objectives: Mandatory fortification of 
breads with folic acid in New Zealand was put on hold for 3 
years in 2009. In the interim, bread manufacturers were re-
quested to adopt greater voluntary fortification and agreed to 
add folic acid to approximately one third of their bread range. 
We sought to evaluate the potential impact of increased volun-
tary fortification of bread and the proposed mandatory fortifi-
cation programme on folate intake adequacy of reproductive 
age women. 

Methods: This study used baseline dietary data from 125 
healthy non-pregnant New Zealand women (18-40 years) en-
rolled in folate intervention trial conducted in 2008. Three-day 
weighed food records were used to collect dietary data, and 
folate intakes [folic acid, natural food folate and dietary folate 
equivalents (DFEs)] were determined based on the following 3 
fortification scenarios: i) voluntary fortification of bread as of 
2008 (6 breads); ii) increased voluntary fortification of bread 
as of 2011 (34 breads), and iii) mandatory fortification of all 
breads. Estimates of participants’ usual intakes adjusted for 
within-person variability were generated for each scenario, and 
the prevalence of folate inadequacy was calculated using the 
EAR cut-point method. 

Results: Usual median folate intake of participants in 2008 
was 362 μg DFE/d. Adoption of greater voluntary bread fortifi-
cation lead to a significant albeit marginal increase in folate in-
takes (394 μg DFE/d), and a decline in inadequacy from 37% to 
29%. Simulated mandatory fortification resulted in an increase 
of 89 μg folic acid/d, which substantially shifted the distribu-
tion of overall folate intakes, and produced a marked reduction 
in the prevalence of inadequacy to 5%. 

Conclusions: Our results show that increased voluntary 
bread fortification efforts are far inferior to mandatory fortifi-
cation as a reliable public health intervention. 

Key words: folate intake adequacy, folic acid fortification, 
reproductive-age women.
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PO1644
AN EVALUATION OF ANTHROPOMETRIC MEASU-
REMENTS, KNOWLEDGE, ATTITUDE, AND PRAC-
TICES SCORES OF DIET AND NUTRITION AT DI-
FFERENT TYPE WORKSITES IN TAIWAN
H M L. Chin1, H C. Chiu2, P L. Hsu3

1Taipei City Hospital; Fu-Jen Catholic University, 
Taiwan, China 
2Taiwan Dietetians Association, Taiwan, China 
3Taipei City Hospital, Zhongxing Branch, Taiwan, 
China

Background and objectives: For a workplace health pro-
motion programme to be effective, it should address their 
needs before intervention. This study was undertaken to eva-
luate whether the anthropometric measurements, knowledge, 
attitude, and practices (KAP) scores regarding diet and nutri-
tion have differences among different type worksites. 

Methods: Eight workplaces from Taiwan East, South, Nor-
th and Middle area were selected. Body weight and waist cir-
cumference (WC) were measured, and a pre-tested KAP ques-
tionnaire comprising of 51 questions (knowledge 15, attitude 
10, and practice 26) was administered to those employees. 
One-Way ANOVA and Duncan’s multiple range tests were 
used for statistics. 

Results: Two high-tech companies, four government agen-
cies and two operating factories with total of 840 subjects, 376 
males and 455 females completed the KAP questionnaire and 
related measurements. Data indicated that KAP scores varied 
among 3 different type workplaces significantly (p<0.0001 for 
both K and P scores and p<0.01 for A score), and also between 
male and female employees (p<0.0001 for P score and p<0.05 
for both K and A scores). Operating factories has the lowest K 
and A score, and both high-tech companies and operating fac-
tories have lower P score than government agencies. After age 
and sex weighted, employees in high-tech companies have the 
highest WC although their BMI and total body fat are similar 
to the other workplaces employees (p<0.05). 

Conclusions: This study demonstrated that diet and nutri-
tion knowledge is limit in certain type workplaces like opera-
ting factories, and for the other type workplace like high-tech 
companies, to set up a supportive environment may be the 
most important. 

Key words: KAP scores, workplace, body weight, waist cir-
cumference.
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THE POTENTIAL FOR NUTRITION-ORIENTED VA-
LUE CHAIN ANALYSES TO INFORM DIET-RELATED 
CHRONIC DISEASE PREVENTION: AN AUSTRA-
LIAN PERSPECTIVE
L. Hattersley1, J. Dixon1, S. Friel1, J. Coveney2

1National Centre for Epidemiology and Population 
Health, The Australian National University, Canbe-
rra, ACT, Australia 
2School of Medicine, Flinders University, Adelaide, 
South Australia, Australia

Background and objectives: Nutrition-oriented value 
chain analysis involves mapping the processes, actors, and 
value-adding activities involved in specific agri-food chains, 
analysing actor relations, power, and governance dynamics, and 
identifying the implications for nutrition. The approach offers 
significant potential for identifying leverage points within agri-
food systems to integrate nutrition goals, and therefore as an 
upstream approach to reducing the global malnutrition bur-
den, including the rapidly growing burden of diet-related chro-
nic diseases. To-date, nutrition-oriented value chain studies 
have focused on relatively short food chains within rural com-
munities, and have been minimally applied to long, processed 
food chains crossing international borders. 

Methods: A nutrition-oriented global value chain fra-
mework was applied to a case-study of Australia’s canned deci-
duous fruit supply. The case study encompassed both domes-
tically-supplied and imported canned and packaged deciduous 
fruit products retailed through Australia’s two major super-
market chains. Data from semi-structured interviews con-
ducted with fifty-five key informants in Australia and South 
Africa, including primary production, processing, retail and 
government sector representatives, were analysed using the-
matic coding together with secondary data from industry and 
government sources. 

Results: The analyses identified increasing concentration 
and tighter vertical coordination of the canned deciduous fruit 
value chain, increased international competition, an increasin-
gly dominant role of retailer private labels, shifting government 
priorities, and changing consumer demands for processed fruit 
products. These dynamics have converged to drive processor 
and retailer sourcing, product development, and marketing 
strategies. The nutrition implications are not straightforward. 
While there has been some healthier product formulation, the-
re has been growing emphasis on the promotion of convenien-
ce products, snacking, and expanding eating occasions, with 
greater potential for over-consumption. 

Conclusions: Processed foods are a major component of 
Australian diets. Value chain analyses can contribute impor-
tant insights into the multiple, inter-related forces shaping pro-
cessed food chains, food environments and diets. 

Key words: Processed foods, chains, chronic diseases
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PO1646
NUTRITIONAL STATUS OF CHILDREN 6-59 
MONTHS BY SOCIO-ECONOMIC GROUPS IN THE 
PHILIPPINES: POLICY IMPLICATIONS
G M. Gironella1, I. Angeles-Agdeppa1, M. Capanzana1, 
L. Dasco1

1Department of Science and Technology, Food and 
Nutrition Research Institute, Taguig, Philippines

Background and objectives: The Food and Nutrition Re-
search Institute conducts every 5 years National Nutrition Sur-
veys to determine the nutritional status of different population 
groups and related factors like socio-economic index. This stu-
dy aims to determine the association of socio-economic index 
and nutritional status of children. 

Methods: The study used the data from the 2008 Natio-
nal Nutrition Survey. Nutritional status of children were de-
termined using WHO-Child Growth Standards while the 
household’s economic status was measured using wealth in-
dex. Multivariate statistical analysis was used to determine the 
wealth index of the household using easily measured variables 
such as household amenities, characteristics of housing unit 
and household head characteristics. Wealth index were then 
grouped into quintilesto associate to the nutritional status of 
children. 

Results: Nutritional status of the children differs by wealth 
quintile. Prevalence of underweight and underheight decrea-
ses as the wealth quintile increases, while the prevalence of 
overweight increases as the wealth quintile increases. Preva-
lence of underweight among 6-59moschildren at the 1st and 
5th quintile were 32% and 7.2% respectively while underheight 
were 51% and 12.7%, respectively. Overweight were 1.8% and 
10.3% among the 1st and 5th quintile, respectively. 

Conclusions: Children at the lower socio-economic status 
had higher prevalenceof underweight and underheightthan 
that of thehigher socio-economic status. Prevalence of 
overweight was higher among children in higher socio-econo-
mic groupsthan those in the lowerstratum. Program policies 
on improving nutritional status of the poor must be coupled 
with poverty alleviation programs for better sustainability. In-
tensive programs in improving lifestyle practices among the 
rich people must be installed. 

Key words: wealth index, underweight, underheight, 
overweight.
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INVERSE ASSOCIATION BETWEEN SOY PRO-
DUCTS CONSUMPTION AND INSULIN RESISTAN-
CE IN JAPANESE ADULTS.
M. Nakamoto1, T. Sakai1, H. Uemura1, S. Katsuura1, M. 
Yamaguchi1, K. Arisawa1

1University of Tokushima

Background and objectives:: To examine the association 
between soy food consumption and insulin resistance among 
Japanese population. 

Methods: This cross-sectional study included 409 men and 
145 women, with age of 35–69 y, living in Tokushima prefec-
ture, in Japan, during 2005–2010. The authors obtained infor-
mation about life style characteristics including soy food intake 
and self-reported medical history using a structural self-admi-
nistered questionnaire, and fasting blood samples. The preva-
lence of insulin resistance at baseline was calculated. Insulin 
resistance was evaluated using the index which is the homeos-
tasis model assessment of insulin resistance (HOMA-IR). In 
HOMA-IR, the person with insulin resistance was defined as 
person with HOMA-IR>=2.5. The level of insulin resistance 
was also compared among the groups with regard to differen-
ces in soy product intake. Multiple logistic regression models 
were used for analyzing the association between soy product 
intake and prevalence rate of insulin resistance. 

Results: Total unsweetened soy product and total soy pro-
duct intake showed significant inverse dose-response relation-
ships with insulin resistance, after adjustments for potential 
confounders. Soy product intake had inverse association with 
insulin resistance in Japanese adults, significantly. Furthermo-
re, this association was shown only among Japanese population 
with BMI<25kg/m2. 

Conclusions: The present findings suggest that total un-
sweetened soy product and total soy product intake was asso-
ciated with reduced risk of insulin resistance. The results also 
support the idea that soy product, especially total unsweete-
ned and non-fried soy product, reduced risk of type 2 diabe-
tes through improving insulin resistance among subjects with 
BMI<25kg/m2. 

Key words: Insulin resistance, Soy product intake, Medical 
checkup, a cross-sectional study.
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PO1648
MONITORING CORPORATE INFLUENCE: AN AS-
SESSMENT OF THE POLICIES AND ACTIONS OF 
PRIVATE SECTOR ORGANISATIONS WITH RES-
PECT TO FOOD ENVIRONMENTS
G. Sacks1, B. Swinburn1, 2

1WHO Collaborating Centre for Obesity Prevention, 
Deakin University, Melbourne, Victoria, Australia 
2School of Population Health, University of Auckla-
nd, Auckland, New Zealand

Background and objectives: Private sector organisations 
play a critical role in shaping food environments; however, 
their actions are not currently systematically monitored. This 
paper proposes a monitoring framework and reports results of 
an assessment of the extent to which the policies and actions 
of private sector organisations are affecting food environments 
and influencing obesity prevention efforts. The framework has 
been developed by the International Network for Food and 
Obesity/NCD Research, Monitoring and Action Support (IN-
FORMAS) that is setting benchmarks for creating healthy food 
environments. 

Methods: The corporate accountability literature and pre-
vious studies that have monitored food companies were re-
viewed, and a step-based approach to monitoring private sector 
policies and actions proposed. Using the proposed approach, 
pilot study data was collected and analysed for a selection of 
large food companies in Australia and New Zealand. 

Results: ‘Minimal’ monitoring activities assess the extent 
to which the publically-available, nutrition-related policies of 
selected private sector organisations in each country compare 
to current good practice. ‘Expanded’ monitoring activities as-
sess nutrition-related actions (including nutrient composition 
of products, and marketing and labelling activities) of priva-
te sector organisations. ‘Optimal’ monitoring activities assess 
other commercial activities that influence food policy and ac-
tion, such as political lobbying and sponsorships. Results from 
the ‘minimal’ step for Australia and New Zealand show that 
many of the largest food companies either do not have nutri-
tion policies or they are not publically-disclosed. Where they 
exist, company policies are typically weak and are unlikely to 
improve public health. 

Conclusions: It is imperative that private sector organisa-
tions are held to account for their role in influencing food envi-
ronments and contributing to obesity prevention. A structured, 
standardised approach to monitoring will enable international 
benchmarking and comparisons of private sector policies and 
actions. 

Key words: obesity, food environment, monitoring, private 
sector.
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SODIUM LEVELS IN PRIVATE LABEL FOODS COM-
PARED TO NATIONAL BRANDED PRODUCTS IN 
AUSTRALIA
H. Trevena1, E.Dunford1, J. Sundstrom1, J. Webster1, B. 
Neal1

1The George Institute For Global Health, Sydney, 
NSW, Australia

Background and objectives: Reducing sodium levels in 
processed foods is proposed to reduce the risk of cardiovascu-
lar disease. An increasing proportion of Australian processed 
foods are private label products manufactued for grocery re-
tailers. We compared average sodium levels of private label and 
national branded foods.

Methods: Sodium data for packaged foods in five Austra-
lian supermarkets were collected from product labels in 2008 
and 2011. The change in mean sodium content between years 
was calculated for private label and national branded products 
and compared. Analyses were done overall and for 10 food ca-
tegories. 

Results: Data were available for 7016 products in 2008 and 
7641 in 2011. 23% and 27% were private label products in each 
year, respectively. The overall mean sodium content for private 
label products was not significantly different between 2008 and 
2011 (405mg/100g vs. 381mg/100g; p=0.15) but rose for natio-
nal brands (492mg/100g vs. 567.17mg/100g; p<0.001) (p=0.001 
for difference between private label and branded products). In 
2011 the mean sodium content of private label products was 
186mg/100g (p<0.001) lower. That year, private label products 
had significantly lower sodium levels for 4 of the 10 categories 
studied (bread and bakery, cereals, fish products, sauces and 
spreads; all p<0.010) and national branded products for two 
(meat products, edible oils and emulsions; both p=<0.02). The-
re were no significant differences for convenience foods, snac-
kfoods, fruit and vegetables, or dairy. 

Conclusions: Overall, private label are less salty than natio-
nal branded products. How the grocery retailers have achieved 
lower salt levels in their products, or why it has been achieved 
for some food categories and not others is unclear. It is, howe-
ver, unlikely to be chance and working with the retailers may 
provide an opportunity to improve the quality of the Australian 
food supply. 

Key words: Private label, national brands, sodium.
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PO1650
WEIGHT CONTROL ATTEMPTS IN UNDERWEIGHT 
KOREAN ADULTS: KOREA NATIONAL HEALTH 
AND NUTRITION EXAMINATION SURVEY, 2007-
2010
Y G. Cho1

1Department of Family Medicine, Seoul-Paik Hos-
pital, College of Medicine and Institute of Clinical 
Nutrition, Inje University, Republic of Korea

Background and objectives: Underweight refers to the 
weight range in which the health risk can increase, since the 
weight is lower than the healthy weight. Negative attitude 
towards obesity and socio-cultural preference for thinness 
could induce even underweight persons to attempt weight con-
trol. This study was conducted to investigate factors related to 
weight control attempts in underweight Korean adults. 

Methods: This was a cross-sectional study on 690 un-
derweight adults aged 25-69 years using data from the Korea 
National Health and Nutrition Examination Survey, 2007-
2010. Body shape perception, weight control attempts during 
the past one year, various health behaviors, history of chronic 
diseases and socioeconomic status were surveyed. 

Results: Underweight women had a higher rate of weight 
control attempts than underweight men (25.4% vs. 8.1%; 
P<0.001). Among underweight men, subjects with the hig-
hest physical activity level (OR: 8.03), subjects with physician 
diagnosed history of chronic diseases (OR: 6.76) and subjects 
with other jobs (OR: 9.42 with reference to manual workers) 
had a higher likelihood of weight control attempts. Among un-
derweight women, subjects who did not perceive themselves 
as thin (OR: 4.95), subjects with the highest household income 
level (OR: 2.16) and unmarried subjects (OR: 1.99) had a hig-
her likelihood of weight control attempts. 

Conclusions: This study shows that numbers of un-
derweight Korean adults have ever tried to control weight, es-
pecially women. Seeing that there are gender differences in fac-
tors related to weight control attempts in underweight adults, 
gender should be considered in helping underweight adults to 
maintain a healthy weight. 

Key words: underweight, body shape, weight control, Ko-
rea National Health and Nutrition Examination Survey, so-
cioeconomic status.

PO1651
THREE YEAR-OLD HEAD START PRESCHOOLERS 
LEARNED AND SHARED POSITIVE BEHAVIORS 
WITH THEIR CAREGIVERS AT SCHOOL AND AT 
HOME
V. Zoumenou1, L. DaSilva2, T. Gong3

1Department of Human Ecology, Cooperative Ex-
tension, University of Maryland Eastern Shore, USA 
2Department of Natural Sciences, Cooperative 
Extension, University of Maryland Eastern Shore, 
Princess Anne, Maryland, US 
3Department of Agriculture, University of Maryland 
Eastern Shore, Princess Anne, Maryland, US

Background and objectives:: In contribution to childhood 
obesity prevention strategies, this project focused on preschoo-
lers and their caregivers. The objectives are to: Implement tea-
ching strategies easy to be remembered by the preschoolers; 
assess the influence of storytelling and songs on the consump-
tion overtime of fruits and vegetables among the preschoolers 
in school and home environment. 

Methods: A 2-year longitudinal study at Head Start, Prin-
cess Anne, Maryland, involved: 102 three-year old preschoo-
lers, 6 classrooms, 17 children per classroom, 6 teachers, 1ca-
feteria staff, 50 parents, food demonstrations, and gardening 
activities. Cooperative Extension educators taught, each se-
mester, the Eagle Books Series stories (4books) published by 
the Center for Disease Control. Three menu cycles were offered 
per year. Three, five, and four F&V items were introduced in 
the lunch menu respectively in cycle 1, 2, and 3; each item was 
repeated twice. The plate method helped to measure the F&V 
consumption. Qualitative data, pre and post survey, descripti-
ve statistics, one way ANOVA (SPSS.20), and content analysis 
were used for data collection and analysis. 

Results: Approximately 90% of preschoolers improved 
their knowledge in nutrition and gardening. F&V consump-
tion percentage is calculated as the average consumption of 
each food over its initial weight. The top five are: Strawberries 
72%, Clementine 67%, Spinach 62%, Cucumber 62%, and 
Broccoli 58%. One-way ANOVA and POSTHOC analysis at 
ALPHA (0.05) indicated an average consumption increased for 
Spinach, clementine, and broccoli by respectively 20, 30, and 
28%. At least there was one significant difference between two 
classrooms per F&V item. Qualitative analysis indicated two 
main patterns: “Sharing messages”; and “Initiating positive be-
havior changes.” 

Conclusions: The preschoolers’ preferences, consumption, 
and ability to identify F&V increased through storytelling and 
songs. An impact on their caregivers’ F&V consumption was 
observed. A larger sample size is needed to confirm the results. 

Key Words: Preschoolers, caregivers, nutrition, behavior.
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PO1652
NUTRITION EDUCATION PROGRAM TO PROMOTE 
HEALTHY DIETARY HABITS AMONG ELEMENTARY 
STUDENTS.
E. Sakai1, A. Morioka1, M. Nagasima2, K. Sueda1

1Department of Health and Nutrition, Aichi-Gakuin 
University, Japan 
2Department of Food and Nutritional Sciences, 
Chubu University, Japan

Background and Objectives:In order to investigate nu-
trition education programs to promote healthy dietary habits 
among early elementary school students, we aimed to determi-
ne sequence effects on learning, i.e., the influence of switching 
the order of lecture- and activity-based sessions within a pro-
gram on students’ comprehension and practice of the learning 
content. 

Methods: The study was conducted with 61 second-grade 
elementary school students (32 boys and 29 girls) at schools Y 
and T (33 and 28 students, respectively). The students at school 
Y were first given lecture- and then activity-based sessions with 
the program theme ‘Eat vegetables at breakfast, ‘ while those 
at school T were given in the reverse order. These students fi-
lled out questionnaires before and after the program regarding 
their eating practice and feedback about the program, and the 
responses were analyzed for sequence effects. 

Results: 1. In school Y, in which the students were first gi-
ven a lecture-based session, the number of students who repor-
ted ‘having more than three vegetables they disliked’ increa-
sed after the program (p<0.05). 2. In school T, in which the 
students were first given an activity-based session, the number 
of students who reported ‘having eaten foods from the ‘Red 
Food Group, ‘ including protein-rich foods such as meat, fish, 
and eggs ‘ increased after the program (p<0.05). 3. In school T, 
the students reported a significantly greater ‘number of vegeta-
bles ever eaten at home’ after the program (p<0.05), suggesting 
that greater familiarity with the names of vegetables through 
the food experience may lead to an increase in the number of 
vegetables reported. 

Conclusions:These results suggest that elementary school 
students’ interest and motivation can be greatly enhanced 
when they are given an activity-based session first, as well as 
their participation in the subsequent lecture-based session. 

Key words:Nutrition Education Programs, Sequence, Ele-
mentary School Students.

PO1653
INFANT AND YOUNG CHILD NUTRITION IN BAN-
GLADESH: COUNTRY SITUATION ANALYSIS
F. Shabnam1

1EEP/Shiree, Dhaka, Bangladesh

Background and objectives: Bangladesh has nearly succee-
ded in achieving the Millennium Development Goal particu-
larly in reducing child mortality but improvement in overall 
child nutritional status has been slow over the years, it is increa-
singly facing challenges of population growth, climate change 
impacts, vulnerability of price shocks and persistent poverty, 
food insecurity and malnutrition. The objective is to discuss 
the background of practices, achievements and way forward of 
Infant Young Child Nutrition in the community of Bangladesh. 

Methods: This study is obtained through reviewing the 
available primary source documents. 

Results: Bangladesh Demographic & Health Survey 2011 
data represents that, 41 % of children under five are stunted 
and 36% were underweight. Age-specific data on stunting, un-
derweight and wasting show a significant increase in the first 
2 years of age, with little change thereafter. Anemia peaks at 
6-11 months of age, demonstrating the importance of first 2 
years age window for interventions. The prevalence of under 
nutrition amongst extreme poor household is higher; about 
23% of children and close to 50% is wasted and stunted. The-
re has been an apparent increase in exclusive breastfeeding, 
from 43 % in 2007 to 64 % in 2011. However the problems of 
complementary feeding remain. Around 40% of children are 
receiving an adequately diverse diet and consuming iron-rich 
foods in their complementary foods. Overall, 21 % of children 
age 6-23 months is fed appropriately according to recommen-
ded 3 IYCF Practices. In a proactive response to the situation, 
the Government of Bangladesh made nutrition as a priority 
for The Health, Population and Nutrition Sector Development 
Programme. 

Conclusions: There is still significant room for acceleration 
in programming to improve infant and young child nutrition. 
This includes both increasing and sustaining good breastfee-
ding practices as well as interventions to improve complemen-
tary feeding. 

Key words: Stunting, Wasting, underweight, IYCF.
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PO1654
HEALTH SECTOR STRATEGY FOR ADDRESSING 
MATERNAL UNDERNUTRITION IN NEPAL: FROM 
CAUSAL ANALYSIS TO STRATEGIC APPROACHES
M. Devkota1, R. Pokharel2, S. Uprety3, S. Karn4, P. Dahal5, 
S. Aryal6, K. Dearden7

1Department of Community Medicine and Public 
Health, Institute of Medicine, Kathmandu, Nepal 
2Nutrition Section, Child Health Division, DoHS, 
Ministry of Health and Population, Nepal 
3World Food Program Country Office, Nepal 
4Nutrition Section, Child Health Division/Save the 
Children, SUAAHARA, Kathmandu, Nepal 
5Unicef Nepal Office, Lalitpur, Nepal 
6Family Health Division, DoHS, Ministry of Health 
and Population, Nepal 
7SUAAHARA/Helen Keller International in Nepal

Background and objectives: Eliminating maternal under-
nutrition still remains a challenge in Nepal, as many women 
continue to suffer from chronic energy and micronutrient de-
ficiencies. The efforts till date to address it have been fragmen-
ted and focus mainly on micro-nutrient supplementation. The 
strategies, approaches and programme options for improving 
the nutritional status of women have not clearly been defined. 
This paper describes the process through which a comprehen-
sive health sector strategy for addressing maternal undernutri-
tion was developed for the country. 

Methods: The Ministry of Health and Population, formu-
lated a core group, comprising of researchers, program mana-
gers and experts, under the Nutrition Technical Committee, to 
review and compile the global and national evidence, lessons 
learnt and gaps in existing interventions. Detailed contextual 
causal analysis lead to the identification of strategic approaches, 
which were unique and relevant to the local context. Stakehol-
ders’ ownership was garnered through series of meetings and 
two national workshops. 

Results: A causal analysis explored four dimensions, die-
tary factors, care and practices, health and environment, and 
socio-cultural norms. It identified adolescent girls, pregnant 
and breastfeeding women as priority groups. Factors beyond 
the purview of health sector were listed under cross cutting is-
sues to be addressed through involvement of other sectors in-
line with the Multi-sectoral Nutrition Plan of the Government. 
Based on the above exercise, five major strategic approaches 
were identified namely, building institutional as well as human 
resource capacity, integrating maternal nutrition in the existing 
key health programmes and beyond, including community ba-
sed approaches, improving communication and strengthening 
nutrition monitoring and surveillance. The strategy is currently 
in the process of being endorsed by the government. 

Conclusions: This strategy will improve nutritional status 
and health of adolescent girls, pregnant and breastfeeding wo-

men, through accelerating and sustaining reductions in chro-
nic under-nutrition and micronutrient deficiencies. 

Key words: Maternal Undernutrition, Causal Analysis, 
Strategy, Nepal.

PO1655
PREVALENCE AND DETERMINANTS OF META-
BOLIC SYNDROME AMONG POST MENOPAUSAL 
WOMEN IN RURAL AREA OF NORTHERN BAN-
GLADESH
F. Ara1, F S. Saleh1, K J. Jahan2, L A. Ali3

1Dept of Community Nutrition, Bangladesh Institu-
te of Health Sciences (BIHS), Bangladesh 
2Institute of Nutrition and Food Science, University 
of Dhaka, Bangladesh 
3Dept of Biochemistry & Cell Biology, Bangladesh 
Institute of Health Sciences (BIHS), Bangladesh

Background and objectives: Postmenopausal period crea-
tes special risk for diabetes and cardiovascular diseases due 
to various physiological, socioeconomic and psychological 
factors. The present study was aimed to explore the preva-
lence and determinants of metabolic syndrome (MS) among 
postmenopausal women in rural area of northern Bangladesh. 

Methods: A total of 316 postmenopausal women, ameno-
rrhea for >2 years and non user of HRT were selected from 27 
villages of two randomly selected unions of Pirganj sub district. 

Results: The overall prevalence of MS was found 7.6%, 
41.5% and 26.9% according to WHO, ATP III and IDF. Preva-
lence of hypertension were 35.1%, 42.7%, 42.7%; diabetes were, 
100%, 49.6%, 40.0%; hypertriglyceridemia were 66.7%, 71.0%, 
61.2% and low HDL-C were 54.2%, 91.6%, 89.4% using the cri-
teria of WHO, ATP III and IDF. Subjects with MS consumed 
huge rice (93.5% for 2-3 times/day), low protein (animal sour-
ce >90%, never/week) and (plant source 50%, 1-2 times/week), 
low green leafy vegetables and fruits (>40%, 3-6 times/ week). 
According to WHO, women of 10-15 years since menopause 
were 4 times and >15 years were 5 times increased the risk 
of MS {OR (95% CI): 4.070 (1.02– 16.23), p= 0.04 and 5.626 
(1.06– 29.85)}. In ATP III criteria, family history of hyperten-
sion {OR (95% CI): 0.299 (0.09- 0.91) p= 0.03} were involved in 
the development of MS though family history of CVD 3 times 
increased the risk of MS [OR (95% CI): 3.8 (1.3–11.2) p=0.01]. 

Conclusions: The data indicate an alarmingly high preva-
lence of metabolic syndrome in rural area of northern Bangla-
deshi postmenopausal women using the modified ATP III and 
IDF definition. More than 10 years since menopause onset, 
family history of CVD and hypertension seem to be the deter-
minants for development of metabolic syndrome among this 
population. 

Key words: Metabolic Syndrome, Postmenopausal women.
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PO1656
SEPARATING SATIETY AND SATIATION IN AP-
PETITE CONTROL: EFFECT OF EXERCISE IN 
OVERWEIGHT AND OBESE ADULTS
P. Caudwell1, C. Gibbons1, M. Hopkins1, E. Näslund2, G. 
Finlayson1, J. Blundell1

1Institute of Psychological Sciences, University of 
Leeds, Leeds UK 
2Department of Medical Sciences, Gastroenterology 
and Hepatology, Uppsala University, Sweden

Background and Objectives: Exercise influences mecha-
nisms of appetite control. This study examined the impact of 
12 weeks supervised exercise on 2 aspects; meal size (satiation) 
and the postprandial effects of food (satiety) under high and 
low energy density conditions. 

Methods: Overweight and obese participants matched for 
BMI, age and sex completed 12 weeks of supervised exercise 
(EX n=15) or 12 weeks of no exercise (NEX n=15). The exercise 
program was designed to expend 2500kcal/wk at 70% HRmax. 
Appetite control was examined using separate validated pro-
cedures to assess satiation and satiety. Satiation was assessed 
using a test meal paradigm with energy density (ED) manipu-
lated using high or low fat meals. Satiety was measured using 
appetite ratings adjusted for energy intake to calculate the sa-
tiety quotient (SQ). Measures were also made of appetite-rela-
ted peptides (e.g. fasting PYY, GLP-1) and body composition 
(FM, FFM). 

Results: The 12 week program led to significant reductions 
in body and fat mass (EX, -1.7±2.8 and -2.2±2.7kg) compared 
with (NEX 0.49±2.4 and 0.06±3.1kg) (p<0.0001). There was 
a significant effect of ED on meal size and total daily energy 
intake in both groups (p<0.0001), but no difference between 
EX and NEX. Therefore, exercise did not influence satiation. 
However, there was a significant increase in SQ with EX but not 
NEX (p=0.041). Exercise induced body fat loss was associated 
with increases in PYY (25.6±12.3 ng/L) (p=0.025) and GLP-1 
(11.1±5.0 ng/L) (p=0.05). 

Conclusions: Satiation and satiety are independent compo-
nents of appetite control. Exercise (but not NEX) increased the 
SQ indicating upregulation of post-meal satiety signalling. Sa-
tiation was strongly determined by the energy density of meals 
but was not affected by exercise. 

Key words: Satiety, Satiation, Appetite control, Exercise, 
Peptides.

Funding: Biotechnology and Biological Sciences Research 
Council (BB/G005524/1) and European Union 7th Framework 
Programme (FP7/2007-2012; 266408).

PO1657
DIET QUALITY, WATER AND TOILETS: WHAT RO-
LES FOR CHILD UNDERNUTRITION IN INDIA?
P. Menon1, S.Cyriac1, S J. Coates2, V M. Aguayo2

1International Food Policy Research Institute, New 
Delhi, India 
2UNICEF, New Delhi, India

Background and objectives: Infant and young child fee-
ding (IYCF) practices are critical to child nutrition. Emerging 
evidence is suggesting important roles for water, sanitation and 
hygiene (WASH) too. Less is known, however on the intersec-
tion of these two inputs. We studied the joint effects of IYCF 
and WASH on child nutrition in India using national data. 

Methods: We used data from ~18, 463 children 0-23.9 
month old from the 3rd round of India’s National Family 
Health Survey. Outcomes: child height-for-age, weight-for-age, 
weight-for-height z-scores (HAZ, WAZ and WHZ), stunting, 
underweight and wasting. Main predictor variables: IYCF indi-
cators (breastfeeding and complementary feeding) and WASH 
indicators (water source, toilet type, disposal of child stools). 
Linear and logistic regression analyses were used, accounting 
for clustering. We tested for interactions between IYCF and 
WASH variables, adjusting for child, maternal and household 
characteristics and state and urban/rural residence. 

Results: Toilet type (TT), child stool disposal (CSD) and 
diet diversity (DD) were independently associated with nutri-
tional outcomes; drinking water or breastfeeding were not. The 
effects of DD and TT indicators are not independent, though; 
better DD and access to improved toilets together led to better 
nutritional outcomes. Also, improved DD was protective for 
HAZ and WAZ where TT was unimproved. However, for some 
combinations of IYCF-WASH, there is a larger main effect of 
improved sanitation; for others, IYCF is more strongly associa-
ted with nutritional outcomes than the sanitation indicators. 

Conclusions: In summary, a positive synergistic effect of 
better complementary feeding and better toilets is seen for 
all anthropometric indicators, but not for improved drinking 
water or better ways of disposing child stools. Additionally, 
IYCF is protective against poor sanitary conditions for most 
outcomes. Interventions that address IYCF and sanitation 
constraints to child growth simultaneously can have greater 
impact than either alone. 

Key words: India, child growth, IYCF, sanitation.
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PO1658
ENABLING POLICY ENVIRONMENTS FOR INFANT 
AND YOUNG CHILD FEEDING AND NUTRITION: 
THE ROLES OF ACTORS, NETWORKS, NARRATI-
VES AND DATA
P.Menon1, N L. Aberman1, J. Harris1, P H.Nguyen1

1International Food Policy Research Institute, Wash-
ington, DC, USA

Background and objectives:: Policy support and advocacy 
can help to shape the environment for infant and young child 
feeding in developing countries. Alive & Thrive aims to im-
prove IYCF through community-based behavior change com-
munications, supported by policy advocacy in Bangladesh, 
Ethiopia, and Vietnam. Using a framework to assess factors 
contributed to issue ascendance on policy agendas, we assessed 
the policy environment in 2010 to be able to capture shifts in 
the policy environment at a later point. 

Methods: We gathered data on four enabling factors for is-
sue ascendance on policy agendas: actors, ideas and narratives, 
policies, and issue characteristics. A participatory stakeholder 
network-mapping methodology generated data on actor net-
works and actor power. Stakeholder interviews and document 
reviews generated data for the other framework domains. 

Results: Characteristics of policies and policy environ-
ments for IYCF varied across the 3 countries. Actor networks 
were more complex in Bangladesh, where IYCF has been on 
the agenda for years, less cohesive in Ethiopia, where attention 
has been on acute malnutrition and famines, and characterized 
by clear differences between national and international actors 
in Vietnam. Data highlighted the poor understanding of IYCF 
and nutrition among opinion leader, and the role of issues like 
marketing of breast milk substitutes. The poorer status of all 
IYCF indicators in Bangladesh and Ethiopia suggested that 
both breastfeeding and complementary feeding would be ame-
nable to insert into the policy discourse. In Vietnam, indicators 
were not as poor, except for exclusive breastfeeding. 

Conclusions: The framework used demonstrated strong 
utility for a policy environment assessment and highlighted 
critical areas in the policy environments to move the IYCF and 
nutrition agenda forward. The stakeholder network-mapping 
tool, specifically, illuminated the critical role of individuals, 
agendas, and network characteristics in enabling movement of 
the IYCF agenda. 

Key words: IYCF policy, enabling environment, Alive & 
Thrive, Bangladesh, Vietnam, Ethiopia.

PO1659
MENU LABELING IN “OUT-OF-HOME” SECTOR: 
OPPORTUNITIES, BARRIERS, AND NEEDS WITH 
RESPECT TO USE OF HEALTH COMMUNICATION 
IN RESTAURANTS
A J C. Roodenburg1, I A J. Payens1, C. Vrijhof1

1Department of food technology, HAS university of 
applied science, Den Bosch, the Netherlands	

Background and objectives: about 30% of the energy in-
take in the Netherlands is consumed in the “out-of-home” sec-
tor. Although commonly used in supermarkets and part of the 
“out-of-home sector”, health logos are not used in traditional 
restaurants. This study investigates the possibilities of menu la-
beling (ML) in restaurants as a tool to facilitate a healthy choi-
ce. 

Methods: 4 restaurants and 90 potential guests participated 
in 2 qualitative studies. 1)Rogers “Diffusions of Innovations 
Theory” of (restaurant tenants, chefs and serving personnel) 
and 2) Rogers “Theory of Planned Behavior”(potential guests) 
were used for a systematic questionnaire. 

Results: the restaurant tenants considered “competitive-
ness” an opportunity of ML. For chefs “creativity” was an op-
portunity, and for serving personnel, it was “the easy supply 
of health information” to guests. Barriers for using ML were 
“complexity”, and the fact that restaurants are often visited for 
indulgence reasons. The most important needs with respect 
to ML were: “ central coordination” (tenants), “help in recipe 
calculation” (chefs) and allergen /sustainability information 
(serving personnel). Restaurant stakeholders indicated a prefe-
rence for symbols, rather than calorie content. Potential guests 
indicated that ML would help them to make healthier choices. 
Their interest, however, depended on the reason for eating out: 
in a business setting guests were more interested in ML than in 
a social setting. 

Conclusions: The study showed opportunities for menu 
labeling as a way to facilitate a healthy choice for consumers. 
“Competitiveness” and “creativity” are possible opportunities 
for restaurant stakeholders, ”complexity” and “indulgence as 
reason to eat out” potential barriers. 

Key words: menu labeling, health communication, out-of-
home, restaurants.
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PO1660
COMPLEMENTARY AND ALTERNATIVE MEDICINE 
USE AMONG PEOPLE LIVING WITH HIV AND AIDS 
(PLWHA) IN LEBANON
J. Abou-Rizk1, M. Alameddine2, L. Nasreddine1, F. Naja1

1Department of Nutrition and Food Sciences, Ame-
rican University of Beirut, Beirut, Lebanon 
2Department of Health Management and Policy, 
American University of Beirut, Beirut, Lebanon

Background and objectives: Although the antiretrovirals 
have improved the quality of life of HIV/AIDS patients and 
reduced morbidity and mortality, these drugs are not always 
accessible and pose significant side effects. Therefore, PLWHA 
are increasingly seeking alternative and complementary medi-
cine (CAM). Only few reports on CAM use among HIV-infec-
ted patients are available in the Middle East and North Africa 
Region. The objective is to assess the prevalence and determi-
nants of CAM use among PLWHA in Lebanon. 

Methods: A cross-sectional survey design was used to carry 
out face-to-face interviews with 116 HIV infected patients at-
tending various NGO in Lebanon. The questionnaire compri-
sed three sections: the socio-demographic, disease characteris-
tics, and information on CAM use, its types and modes. Data 
analysis employed descriptive statistics, t-test, and chi-square. 

Results: Overall, 46.6% of the participants reported using 
one or more CAM therapies since diagnosis with HIV/AIDS. 
CAM users had a higher education level as compared to non-
users (68.5% vs 32.3% had a high school/university degree, P 
< 0.01). The most commonly used CAM therapies included 
vitamins and minerals (61.1%) and herbs/natural products 
(63.0%). Most of survey participants used CAM as a comple-
mentary basis (79.6%). A major proportion of the participants 
did not report using CAM to a health care professional (44.4%). 
The main reason for not reporting was that participants did not 
need the doctor’s approval to purchase the CAM (70.6%). 

Conclusions: A significant number of HIV patients are 
using CAM in Lebanon. In addition, an alarming proportion 
of these patients did not report using CAM to a health care 
professional. Therefore, efforts should be made to increase 
awareness of health care professionals on risks of CAM thera-
pies in order to provide proper advices and recommendations 
to PLWHA. 

Key words: HIV, AIDS, complementary and alternative 
medicine (CAM), Lebanon.
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NATIONAL SURVEY OF INSTITUTIONALIZES SO-
CIALLY DEPRIVED CHILDREN AGED 0-3 YERS IN 
BULGARIA
L. Ivanova1, K. Angelova2, D. Ovcharova2, M. Vukov3, K. 
Kostadinova2

1Sofia University ‘Kl.Ohridski’ Faculty of Medicine, 
Sofia, Bulgaria 
2National Centårof Public Health and Analyses, 
Sofia, Bulgaria 
3National Cancer Register, Sofia, Bulgaria

Background and objectives: Institutionalization has pro-
ven negative impact on all aspects of children’s development 
-intellectual, physical, behavioral and social emotional. Re-
ducing the number of children in orphanage is a priority of 
theBulgarian government. At the time of this study there were 
32 social institutions with a total number of 3550 infants and 
young children aged 0-36 months. The aim was to identify key 
nutritional and developmental problems of children aged 0-3 
years reared on institutions to support public policies of deins-
titutionalization. 

Methods: A national survey on a representative sample of 
449 children aged 0-36 months distributed across the four age 
groups 0-6, 6-12, 12-24 and 24-36 months in eight orphanages 
in Bulgaria was conducted. The sample size was determined 
based on the expected prevalence of anemia in infants with a 
relative precision of 5% and confidence level of 95%. The study 
involved assessment of nutrition and complimentary feeding, 
anthropometric and psychological measurements, hemoglobin 
and iodineuria. 

Results: The mean Z-scores of H/A, W/A and W/H for all 
children were -1.31, -0.45 and -1.29 being lower among boys. 
The prevalence of H/A below 2 Z-scores was 26.1% among 
boys and 32.4% among girls. The highest level of stunting was 
found among children 24-36 months both sexes. Significant di-
fference (p< 0.05) was observed between mean H/A and W/A 
z-scores and Development Quotient of the low (<2500 g) and 
normal birthweight group (>2500 g) persisting until the end of 
third year. The prevalence of anemia was 32.3% being 52.3% 
among children 0-6 months. Iodineuria among 3-year old 
group was 111.5 μg/L. 

Conclusions: Although in Bulgaria institutions for children 
up to three years are under the health authorities there were 
identified serious nutritional and development problems due 
to deprivation and inappropriate care and feeding practices. 

Key words: infants and young children, institutions, mal-
nutrition, Bulgaria.
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PO1662
DRUG – NUTRIENT INTERACTIONS: EFFECT OF 
FOLIC ACID FORTIFIED DIETS ON THE EFFICACY 
AND TOXICITY OF METHOTREXATE
E. Alonso-Aperte1, R M. Ausín Sáiz1, M. Achón y Tuñón1, 
E. Carrera Puerta1, M P. González1, G. Varela-Moreiras1

1Department of Pharmaceutical and Food Sciences, 
Facultad de Farmacia, Universidad CEU San Pablo, 
Spain

Background and objectives: Mandatory Folic Acid (FA) 
food fortification can be associated to multiple potential unk-
nown effects. Within them, raising folate status in patients may 
modify the response to therapy by antifolate drugs used in the 
treatment of chronic disease. Such is the case for Methotrexate 
(MTX), a “gold standard” in the treatment of Rheumatoid Ar-
thritis. Hypothesis: Long term exposure to FA fortified diets 
modifies the efficacy and toxicity associated to low dose MTX 
treatment. The alterations are mediated by the effect of extra 
FA on folate metabolism, particularly on dihydrofolate reduc-
tase activity (DHFR), and the effect on xenobiotic metabolising 
enzymes. 

Methods: Female Sprague Dawley rats (n=40) were fed 
either a standard diet (2 mg FA/kg diet) or a supplemented diet 
(60 mg FA/kg diet). After 4 weeks, animals were injected MTX 
(0, 2 mg/kg, i.p. every two days) for 8 weeks. Saline was used 
for controls. 

Results: Animals fed a standard diet and treated with MTX 
exhibited significant weight reduction, reduced intake, inacti-
vity, hair loss and low response to stimuli, as compared to con-
trols. MTX treatment also provoked a significant reduction in 
haemoglobin and erythrocyte concentrations (86% and 82%) 
and a 78% reduction in haematrocrit (p<0.001 Anova and 
Tukey tests). Animals treated with MTX but fed a FA supple-
mented diet did not show apparent adverse effects and reduc-
tions in haematological parameters were significantly lower 
(35%, 25% and 21% reduction in haemoglobin and erythrocyte 
concentrations, and haematocrit, as compared to controls and 
other MTX treated animals (p<0.005 Anova and Tukey tests)). 
Preliminary data show no influence of FA supplemented diets 
or MTX treatment on CYP 450 hepatic concentrations. 

Conclusions: Long term exposure to FA supplemented 
diets reduces anaemia and adverse effects induced by MTX 
treatment. Acknowledgements: this project is financed by Uni-
versidad CEU San Pablo. 

Key words: Folic acid, methotrexate, fortification, drug-
nutrient interactions.

PO1663
DEVELOPMENT OF NUTRITION EDUCATION PAC-
KAGE ON CHILD CARE AND FEEDING PRACTICES 
FOR RURAL WOMEN IN ENUGU STATE, NIGERIA: 
A POSITIVE DEVIANT APPROACH.
O. Mbah1, N. Ene-Obong, P. Eme
1University of Nigeria, Nsukka, Nigeria 
2University of Calabar, Nigeria

Background and objectives: The burden of nutrition rela-
ted disease is greatest among the vulnerable and disadvantaged 
groups including rural women. The study describes the develo-
pment of 12-lesson based nutrition education package for rural 
women in Enugu State. 

Methods: The study involved 91 mothers in a community 
of Eha-Amufu, Enugu State. Mothers were classified as Positive 
Deviants (PDs) and Non Positive Deviants (NPDs) based on 
the nutritional status of their infants. Structured questionnaire 
was used to collect information. Summary findings from the 
Positive Deviant Inquiry (PDI) were used to develop the pac-
kage. Data was analysed using descriptive statistics. 

Results: More than half of the respondents (78.7%) and 
21.3% were classified as NPDs and PDs respectively. The PDs 
had better feeding, caring and health-seeking practices than 
the NPDs. The nutrition education package developed had the 
following lessons: Growth monitoring, Malnutrition, Food Se-
lection Techniques, Body building foods, Energy-giving foods, 
Protective foods, Infant nutrition, Management of childhood 
diarrhea, Immunization, Hygiene and Sanitation, Family Plan-
ning and Feeding during illness. 

Conclusions: This developed package can be used in com-
munities during intervention programmes on child-care and 
feeding practices. 

Key words: nutrition education package, child care, fee-
ding, rural women, Enugu.
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NUTRITIONAL RISKS RELATED TO DIETARY 
WEIGHT-LOSS PRACTICES
S. Wetzler1, P. Nadaud1, L. du Chaffaut-Koulian1, I. Mar-
garitis1, E. Kalonji1

1Unité d’évaluation de la nutrition et des risques 
nutritionnels - The French Agency for Food, En-
vironmental and Occupational Health & Safety 
(ANSES) – Maisons-Alfort, France

Background and objectives: Today, the cult of the body is 
a social reality which pressurises the individual into accepting 
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aesthetic canons and social norms regarding the body. Mo-
reover, overweight and obesity, which affect respectively 32% 
and 15% of people over 18 years of age in France, are a major 
public health problem. Our study enables an assessment of the 
risks related to dietary weight-loss practices. 

Methods: First of all, we estimated the intakes (energy, ma-
cro and micronutrients) of the 15 weight-loss diets (WLDs) 
which are popular in France. Secondly, we conducted a review 
of the literature to identify the biological effects of possible nu-
tritional imbalances, and the pathophysiological and psycho-
behavioural consequences of WLDs. 

Results: This original work highlights the inadequate nutri-
tional intakes (INI) of certain phases of WLDs when compared 
with recommended intakes, in particular concerning protein, 
dietary fibre, calcium and sodium. This INI can lead to diffe-
rent types of risks: High protein diets and sodium overload, in 
extreme situations, can cause metabolic acidosis result in uri-
nary calcium leak; Very low-calorie diets may induce cardiac 
arrhythmia with a consequent risk of sudden death ; Low-car-
bohydrate diets are often associated with transient gastrointes-
tinal disorders, particularly constipation. Moreover, some risks 
are independent of the type of WLD followed: Weight-loss 
practices have a detrimental effect on bone integrity; weight 
regain affects 80% of subjects after one year and increases over 
time; depression and loss of self-esteem are common psycholo-
gical consequences of repeated failures in dieting. 

Conclusions: Following a WLD is not a trivial act. Adverse 
short-, medium- or long-term consequences of following these 
diets should not be neglected, especially since they are unba-
lanced, associated with severe behavioural eating disorders, 
and may eventually lead to possibly irreversible weight gain. 

Key words: Diets, weight-loss, risk assessment.

PO1665
CARDIORESPIRATORY FITNESS CHANGES AFTER 
A WEIGHT LOSS PROGRAM: EFFECTS ON HE-
MOGLOBIN AND HEMATOCRIT VALUES. RESULTS 
FROM THE PRONAF STUDY
P J. Benito1, A B. Peinado1, F J. Calderón1, M A. Rojo-Tira-
do1, V. García-Zamorano1, M. González-Gross1, 2

1Department of Health and Human Performance, 
Technical University of Madrid, Madrid, Spain 
2CIBER: CB12/03/30038 Fisiopatología de la Obe-
sidad y la Nutrición, CIBERobn, Instituto de Salud 
Carlos III (ISCIII), Spain

Background and objectives: Maximal oxygen uptake (VO-
2max) is an important indicator of cardiovascular health1. 
Epidemiological studies have shown a strong relationship with 
cardiovascular diseases2. The purpose of this study was to eva-

luate if the change in cardiorespiratory fitness, hemoglobin and 
hematocrit values depends on the type of exercise developed 
during a six-month intervention program. 

Methods: Two hundred obese and overweight subjects 
aged 18–50 years were randomly assigned to a strength trai-
ning group (S), an endurance training group (E), a combined 
strength + endurance training group (SE) or a diet and physical 
activity recommendations group (C). The intervention period 
was 22 weeks (training groups trained 3 times/wk during22 
weeks) and 2 weeks for pre and post evaluation tests. All sub-
jects followed a hypocaloric diet (25-30% energy restriction)3. 

Results: VO2max, hemoglobin and hematocrit values 
were not different between groups at baseline (p>0.05). At 
the end of the intervention, it was the SE group the one which 
showed greater % changes in the VO2max in absolute values 
(13±15.8%), and relative to the final weight (24.7±17.4%) and 
the final FFM (13.7±15.6%), compared to the rest of groups 
(p<0.05). The values obtained by SE group are the highest 
(41.02±8.59 ml/kg/min) compared with S (35.90±8.43 ml/kg/
min), E (36.33±7.26 ml/kg/min) and C (36.17±7.28 ml/kg/
min) (p<0.05) in all cases. However, no changes in hemoglobin 
and hematocrit values were observed (p>0.05). 

Conclusions: Our results suggest that the combined stren-
gth + endurance intervention is the most suitable to increase 
the oxygen consumption in a six-month exercise and caloric 
restriction program. However, the increment was not due to 
changes in hemoglobin or hematocrit values. 

Key Words: Oxygen uptake, weight loss intervention, obe-
sity, overweight.

PO1666
THE MEDIA AND PUBLIC’S REACTION TO SCIEN-
TIFIC EVIDENCE: A BREASTFEEDING CASE STUDY
D. Marais1, S. Watt1

1University of Aberdeen UK

Background and objectives: When new scientific evidence 
is published, it is important that the public is made aware of 
these findings and recommendations. This usually involves the 
media as a translator to put the scientific evidence into layman’s 
language. The accuracy of this translation is vital as demonstra-
ted during the MMR vaccine and swine flu scares. This study 
aimed to investigate the media’s translation of a review of the 
evidence of the effects of exclusive breastfeeding for six months 
(Fewtrell et al., 2011) in the British Medical Journal and to ex-
plore the reaction of the lay public. 

Methods: A search was conducted to identify and quantify 
online television and newspaper reports, magazine articles and 
blogs/forum postings that discussed the Fewtrell article in the 
UK, over a three month period after publication of the journal. 
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The identified media were analysed qualitatively by identifying 
common themes. 

Results: Seven online newspaper articles, four television 
channel website reports, six online forums and one online 
magazine blog were identified and investigated to establish 
themes. Seven common themes were identified relating to 
the media’s interpretation of the evidence and the lay public’s 
reaction. These included sensationalism, misinterpretation and 
contravention of codes from the media. Demonisation of in-
dustry was a theme for both the media and the public, whereas 
the mistrust of science, wanting to disproving evidence using 
personal stories and concerns about the implication of their 
own practice when following recommendations, were themes 
highlighted in the public discussion forums. 

Conclusions: This case study highlights the vital role that 
the media plays in correctly translating scientific literature into 
layman’s terms. If this does not happen as in this case, it is the 
trust in science that is questioned by the public, not the reliabi-
lity of the journalists. 

Key words: Media, Breastfeeding, Lay public, Online, UK.

PO1667
FAMILY FARMING AND THE QUALITY MENU OF 
THE NATIONAL SCHOOL NUTRITION PROGRAM 
(PNAE) IN BRAZIL
J. Yumi Toyoyoshi1, R. Oliveira1, M. Sineide Neres dos 
Santos2, F. Dias Bellão1, D. Behar1, A. Polo Galante1

1Course of nutrition, Centro Universitário São Cami-
lo, São Paulo, Brazil 
2ONG Action Fome Zero, São Paulo, Brazil

Background and Objectives: The nutrition transition, 
which Brazil passed, was influenced by several factors, increa-
sing demand for fast foods. Industrialization led to the develop-
ment of agriculture, breaking with traditional methods of culti-
vation. National policies, such as the National School Nutrition 
Program (PNAE), appear as possible to assist in addressing the 
issues related to food production and consumption. The objec-
tive is analyze the relationship between the acquisition of the 
family farming food genre and the quality of the menu provi-
ded by PNAE, according to the methodology Award Efficient 
Public Manager of School Meals 2012 of Action Fome Zero. 

Methods: This was a descriptive study, performed by data-
base manager of the Award Efficient Public Manager of School 
Meals 2012. 

Results: The South stands out in number of actions aimed 
inducement the Family Farming, with 7.1% having the maxi-
mum number of actions. The Northeast had the lowest preva-
lence for all these actions, with only 1.1%. Despite the greater 
incentive of family farming, the southern was the region with 

the highest prevalence of low grades (5.5%) and the South East 
was the region with top grades of the menu, but with a preva-
lence of 1.8% of actions family farming, indicating no direct 
relationship between acquisition of the family farming food 
genre with the quality of the menu offered to students. 

Conclusions: There was no relationship between the 
amount of actions for the inducement of family farming with 
the quality of the menu offered to students, because even in re-
gions such as the South, the quality of the menu was not better, 
compared to other regions of Brazil. This fact reveals the need 
for guidelines that point what foods should be purchased of 
Family Farming. 

Key words: Food consumption. Food production. School 
feeding.

PO1668
LEVERAGING A NUTRIENT SUPPLEMENT TRIAL 
TO IMPROVE HANDWASHING BEHAVIOR
K. Jannat1, L E. Unicomb1, C P. Stewart2, S. Ashraf1, M. 
Rahman1, P K. Ghosh1, S P. Luby1

1International Center For Diarrheal Disease and 
Research, Bangladesh, India 
2Program in International and Community Nutri-
tion, University of California, Davis, CA, USA

Background and objectives: A conducive environment 
helps to establish new habits. Handwashing with soap is a diffi-
cult habit to develop in settings where soap and water is not 
conveniently available. We investigated the uptake of hand-
washing behavior as part of a lipid-based nutrient supplement 
(LNS) pilot trial. 

Methods: Households (N=120) from a low income rural set-
ting in Bangladesh, having at least one child aged 6-21 months, 
received LNS and handwashing promotion, which included 
handwashing stations, a device that provided soap and water 
together. Self reported LNS feeding practices and handwashing 
behavior were measured using surveys. We used spot checks to 
measure the proxy handwashing indicator- availability of soap 
and water at handwashing stations near kitchens. To examine 
the uptake of handwashing behavior, we calculated the relative 
difference (RD, 95%CI) from baseline to six months follow-up. 

Results: Among caregivers, 78% reported feeding LNS 
using fingers, 5% mixed LNS with food, and 17% fed it directly 
from sachets. Caregiver’s reported handwashing before feeding 
increased from 10% to 97% (RD=87%; CI:81, 93). Availability 
of soap and water at the handwashing stations near kitchens 
increased from 1% to 83% (RD=82%; CI:75, 90). Caregivers 
who fed LNS with fingers were more likely to have observed 
soap and water at handwashing stations near kitchens (88%) 
than caregivers who mixed LNS with food or fed directly from 
sachets (68%, RD=20%; CI:0, 41). 
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Conclusions: Using hands to feed infants is common in 
Bangladesh. An intervention promoting handwashing with 
soap during child feeding was effective in improving handwas-
hing, as indicated by soap and water presence near kitchens. 
Feeding of LNS in the presence of a handwashing station can 
provide cues to support the development of a handwashing ha-
bit. 

Key words: nutrient supplement, handwashing.

Acknowledgement: Study participants.

PO1669
ENGAGING THE MEDIA FOR EFFECTIVE NUTRI-
TION EDUCATION
A. Botwe1

1Broadcast Journalism Department, National Film 
and Television Institute, Ghana

Background and objectives: Although the mass media is 
effective for nutrition education, little nutrition-related issues 
appear in the Ghanaian media. This study was undertaken to 
determine the extent to which the Daily Graphic, Ghana’s offi-
cial and most widely circulated newspaper, paid attention to 
nutrition issues within a two-year period: 2006 to 2007. 

Methods: The composite week sampling technique was 
used to select 144 editions out of a universe of 625 from 2006 
to 2007 for content analysis. Straight news stories, features 
(including columns), editorials and letters to the editor were 
analysed for the coverage of nutrition issues. Coding was done 
for variables such as prominence, source, category and framing 
of nutrition stories. 

Results: The Daily Graphic gave some attention to nutri-
tion issues although coverage was not extensive. Out of 10, 624 
stories in the editions sampled only thirty-three (0.31%) were 
nutrition related. Also, even though the Daily Graphic gave 
appreciable prominence in terms of space, headline sizes and 
accompanied photographs to the stories it published, the nu-
trition stories were unfavourably placed, as no nutrition story 
appeared on the front page and centre spread of the editions 
sampled. Straight news stories dominated; with relatively few 
in-depth feature stories. The largest story source came from 
invited events/programmes where mostly public servants or 
experts spoke. None of the stories came from a pressure/ad-
vocacy group. 

Conclusions: To make impact on nutrition, professionals 
and nutrition educators should play more advocacy roles in 
engaging the media for nutrition education, as even brief epi-
sodes of news coverage can influence the public’s health-related 
behavior. 

Key words: Media, nutrition coverage, Ghana.

PO1670
USING THE MEDIA IN NUTRITION EDUCATION IN 
GHANA-THE CHALLENGES AND OPPORTUNITIES
A. Botwe1

1News Department, Radio XYZ, Accra, Ghana	

Background and objectives: The mass media is a vibrant 
medium for delivering nutrition education messages and has 
several advantages over other channels. However, little nutri-
tion-related issues appear in the Ghanaian media. Given the 
growing prevalence of obesity and diet-related chronic disea-
ses, concurrent with the continued high burden of malnutri-
tion in Ghana, there is need for nutrition professionals to play 
a more active role in educating the general public on nutrition 
issues. I aim to share journalistic experiences on challenges and 
opportunities to effective nutrition communication through 
the mass media and highlight efforts to increase visibility of 
nutrition in the mass media in Ghana. 

Methods: Literature review of the scientific and grey lite-
rature on topics related to nutrition education and the media 
in Ghana. This was supplemented with journalistic field notes 
and observations from interactions with nutrition professio-
nals from 2005 to date. 

Results: In 2009 only 0.31% of the news items in the largest 
state-owned newspaper were nutrition related. More recently 
it was found that only two of the 38 radio stations in the ca-
pital, Accra, carry nutrition programmes. Factors contribu-
ting to lack of media attention to nutrition include: nutrition 
professionals not being proactive in involving the media and 
shying away from media attention; journalists’ preference to 
report on sensational stories and journalists often having diffi-
culty understanding and translating nutrition information into 
meaningful news items. 

Conclusions: Given growing public interest in diet/nutri-
tion issues, there is need to address challenges faced by nutri-
tion professionals and journalists in disseminating nutrition 
information through the mass media to enhance media cove-
rage of nutrition issues. 

Key words: Media, nutrition coverage, Ghana.
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PO1672
SPORT AND PHYSICAL ACTIVITY MODIFICATION 
AND ITS RELATIONSHIP WITH RISK FACTORS IN A 
COHORT OF UNIVERSITY STUDENTS
M G. Alvear-Galindo1, L. Yamamoto-Kimura1, C. Mo-
rán-Alvarez1, A Rodríguez-Pérez2, C Solís-Torres3

1Universidad Nacional Autónoma de México, Mexi-
co 
2Servicios de salud Pública del D.F, Secretaría de 
Salud del Gobierno del Distrito Federal, Mexico 
3Dirección General de Servicios Médicos, Universi-
dad Nacional Autónoma de México, Mexico

Background and objectives: Increased physical inactivity 
in regards to age is associated with health problems in the po-
pulation. Unfortunately, global data regarding cardiovascular 
risk factors in the young are limited. Therefore the objective 
of this study was to analyze the change in the practice of sport 
and physical activity and its relationship with risk factors in 
students who entered the first year of high school (2007) and 
admission to Medicine College (2010 ). 

Methods: The Universidad Nacional Autónoma de México 
applies the comprehensive survey of health to all their students. 
We analyzed the sport and physical activity, body mass index, 
smoking and alcohol consumption in the cohort of students 
who entered school in 2007 and three years later, when ente-
ring Medicine College. 

Results: A total of 593 students (180 men) participated with 
a mean age at onset of 15.1 years old. The prevalence of physical 
inactivity in 2007 was 38.3% and increased to 39.9% in 2010. 
The results show that men are more physically active than wo-
men (p <0.05). The change in BMI mean in men was from 22.3 
to 23.4 (p <0.01) and in women from 22.1 to 22.8 (p <0.01). 
Overweight prevalence in sedentary men increased, and obe-
sity decreased, contrary to what occurred in sedentary women 
in which overweight decreased but obesity increased. In the 
sedentary population, smoking increased in 4.9% and 36.7% 
in alcohol consumption. There was a 23% decrease of medical 
students who ran and 21.7% in soccer. 

Conclusions: The change in sport and physical activity in 
a cohort of young people shows important changes in a short 
follow-up time; therefore, it is necessary in addition to their 
follow up, to promote health programs in this population. 

Key words: Physical inactivity, BMI, University students.

PO1673
CHANGES IN RISK PROFILE FOR CHRONIC DISEA-
SES IN UNIVERSITY STUDENTS FROM THE UNI-
VERSIDAD NACIONAL AUTÓNOMA DE MÉXICO
M G. Alvear-Galindo1, L. Yamamoto-Kimura1, C. Mo-
rán-Alvarez1, A. Rodríguez-Pérez2, C. Solís-Torres3

1Universidad Nacional Autónoma de México, Mexi-
co 
2Servicios de salud Pública del D.F, Secretaría de 
Salud del Gobierno del Distrito Federal, Mexico 
3Dirección General de Servicios Médicos, Universi-
dad Nacional Autónoma de México, Mexico

Background and objectives: During the term, university 
students modify their eating and physical activity habits, with 
differences in risk conducts. The present study has as objective 
to contrast the behavior of some risk factors for chronic disea-
ses in students from the Universidad Nacional Autónoma de 
México (UNAM), in high school and medical students. 

Methods: To recognize the risk profile of students a survey 
on integral health values in high school (2007) and medical 
students (2010). Previous health problems were taken in consi-
deration, as well as the intake of alcohol, smoking, overweight, 
obesity, and familial health problems. 

Results: In total 593 students participated, 69.9% were wo-
men. Age range in high school was of 13 to 37 years. 97.3 % 
coursed high school in three years and the rest in four. 1.54 
referred high blood pressure during high school, and 1.69 in 
medical students, 11.5% was considered as obese. The highest 
difference in BMI was in high school between 14 and 16 years 
of age. In three years, consumption of alcohol increased in 32% 
and smoking in 11.5%. During the periods, hypertension in re-
latives went from 24.1% to 30.4%, obesity from 27.6% to 31.3%, 
smoking from 24.5% to 24.9%, and type 2 diabetes mellitus 
from 12.8% to 16.2%, p<0.01. 

Conclusions: Changes in risk factors those regarding the 
student population and those regarding their relatives during 
the study term, point out towards a higher risk for chronic di-
seases; it is vital to reduce these, acting upon the young may 
reduce future health damages. 

Key words: Risk profile, Chronic diseases, Students.



1061Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

PO1674
COMMUNITY-BASED MANAGEMENT OF SEVERE-
ACUTE MALNUTRITION IN CHILDREN IN NON-
EMERGENCY CONTEXT: EVIDENCE FROM A RE-
TROSPECTIVE STUDY IN GHANA
R. Akparibo1, J. Harris1, L. Blank1, S. Adu-Afarwuah2

1School of Health and Related Research, University 
of Sheffield, UK 
2Department of Food Science and Nutrition, Univer-
sity of Ghana, Ghana

Background and objectives:: In 2007, the WHO recom-
mended that community-based (CB) strategies were a more 
appropriate alternative to previous clinical programmes for 
treating children with severe-acute malnutrition. Evidence 
from the literature suggests that CB programmes have been 
implemented in many emergency situations and have proven 
effective. However in non emergency situations, very little evi-
dence exists to inform integration and scale-up of programmes. 
This study analysed longitudinal data from Ghana to measure 
the outcome of CB programmes to treat severe-acute malnu-
trition in children under five years of age in a non-emergency, 
routine primary health services context. 

Methods: Outcome data were obtained retrospectively 
through review of children’s records. This include mortality, 
dropouts, recovery status and length of time spent in program-
me The programmes were implemented in selected rural and 
urban settings in Ghana. In total, the records of 525 children 
who benefited from the programme between June 2010 and 
March 2011 were reviewed. Data from 488 children were inclu-
ded in the final analysis. The main primary outcome (recovery 
from severe-acute malnutrition) was compared with Sphere 
standards. 

Results: The acceptable recovery rate (Sphere standards) 
for therapeutic programme effectiveness is 75% or more, with 
<10% mortality and <15% default rates. The current program-
me achieved 69.2% recovery (95% CI: 67.0; 75.1), 28% drop-
out (95% CI: 24.1; 32.1) and 0.8 % mortality (95% CI 0.02; 1.6). 
Length of stay (Mean ±SD) was 4.8 ± 1.7 weeks (95% CI 4.6; 
5.2). Daily weight gain (Mean ±SD) was 3.1 ± 0.9 (95% CI 2.9; 
3.3). We found that children’s baseline weight and MUAC were 
strong predictors of weight gain. 

Conclusions: The findings suggest that CB programmes 
can be replicated in non-emergency contex with high recovery 
success, although dropouts are likely to be high which could 
affect overall programme impact. 

Key words: Children, severe malnutrition, community-ba-
sed programmes, treatment, non-emergency.

PO1675
HEALTH EFFECTS AFTER A TRAINING PROGRAM 
OF EXCERCISE IN PREPUBERTAL BOYS
F J. Llorente-Cantarero1, G M. Quintana-Navarro2, N. 
Saldaña-García1, M. Medina-Martínez1, J L. Pérez-Na-
vero1, M. Gil-Campos1

1Department of Pediatrics/ University Reina Sofia 
Hospital/ IMIBIC, Cordoba, Spain 
2Lipids and Atherosclerosis Unit, Department of 
Medicine, IMIBIC/Hospital Universitario Reina Sofia/
Universidad de Cordoba, Cordoba, Spain

Background and objectives: The low physical activity (PA) 
may be a risk factor for cardiovascular disease even in children. 
The aim of this study was to assess the effect of a moderate in-
tensity regulated PA on cardiorespiratory fitness (CRF) in a 
group of prepubertal children. Methods 18 healthy prepuber-
tal boys 8-13y from a basketball club were selected. CRF was 
assessed by the Eurofit battery test, and PA by accelerometry. 
A training program during 10 months was developed: Anthro-
pometric measurements by bioimpedance, blood pressure and 
biochemical parameters were measured at the beginning (pre-
competition), and at the end of the program (optimal CRF for 
competition). 

Results: Comparing basal and final measurements, children 
decreased body mass index (p<0.005), percentage of body fat 
(p <0.001), and blood pressure levels (p<0.02 systolic, p<0.008 
diastolic) and increased percentage of fat-free mass (p <0.012). 
Blood count, renal and liver function, and plasma lipid profile, 
were normal in all cases in both, basal and at the end of the 
program. Some children also improved serum iron levels or in-
sulin. Regarding the sedentary habits, no significant differences 
were observed between baseline and the end of time, showing 
that 90% of children continued being sedentary. However, the-
re was a significant improvement in oxygen consumption (p 
<0.001) and in the test speed values (p <0.001) and in the ove-
rall strength, improving their CRF. 

Conclusions: The scheduled PA may improve CRF and 
health in prepuberal children. However, further studies are 
needed in children of different ages to establish the type of 
exercise, intensity and duration, which would improves fitness 
and cardiovascular and metabolic health, and also decrease se-
dentary habits. 

Key words: Training program, exercise, fitness.
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PO1676
ASSOCIATION BETWEEN STRESS AND DIETARY 
BEHAVIOUR AMONG FIRST YEAR UNIVERSITY 
STUDENTS IN AUSTRALIA
F. Ahmed1, J. Wiseman1, K. Papier1, P. Lee1

1School of Public Health, Griffith University, Gold 
Coast, Australia

Background and objectives: Studies have shown that a 
significant proportion of university students in Australia su-
ffer from stress. Although many studies have reported an as-
sociation between psychological stress and dietary behaviour, 
findings remain inconclusive. To date, data on the relationship 
between stress and dietary behaviour of university students in 
Australia are scanty. This study was designed to examine the 
relationship between stress and total dietary intake and food 
selection patterns among first year undergraduate students in 
an Australian university. 

Methods: A total of 391 (173 males and 215 females) first 
year students attending Gold Coast Campus of Griffith Uni-
versity participated in this cross sectional study. Data were 
collected using a self-administered survey consisting of three 
sections: socio demographic questions, stress measures and a 
food frequency questionnaire. 

Results: About 45% of the participants were found to suffer 
from some level of stress, with relatively more (54%) females 
than males (32.4%). In males, level of stress was found to be 
significantly (p<0.05) positively associated with frequency of 
consumption of cereal (r=0.17), brown bread (r=0.19), chicken 
(r=0.18), canned fish (r=0.15), protein powder (r=0.22), tea 
and coffee (r=0.16), wine (r=0.19), spirits (r=0.20) and mixed 
alcoholic drink (r=0.30). In females, level of stress was signi-
ficantly (p<0.05) positively associated with the frequency of 
consumption of nuggets (r=0.14), hot chips (r=0.25), chocola-
te/muesli bar (r=0.16), pure fruit juice (r=0.15), energy drinks 
(r=0.18) and fizzy drinks (r=0.18), while leafy vegetables (r=-
0.15), unsalted nuts (r=-0.17) and unsweetened yogurt (r=-
0.16) consumption were negatively associated. 

Conclusions: The results show a clear difference in food 
selection pattern between male and female students under 
stress condition. This difference could not be explained from 
the present study. Further research is ongoing using a qualitati-
ve approach to understand how stress affects eating behaviour 
among university students in order to develop appropriate in-
terventions.

Key words: stress, nutrition.

PO1677
SMOKING HABITS IN PARENTS IS ASSOCIATED 
WITH HIGHER PREVALENCE OF OVERWEIGHT / 
OBESITY IN THEIR OFFSPRING. ALADINO STUDY
A M. López-Sobaler1, J M. Perea2, E. Rodriguez-Rodri-
guez3, N. Pérez-Farinós4, R M. Ortega1

1Departmen of Nutrition, Facfulty of Pharmacy, Uni-
versidad Complutense de Madrid, Madrid, Spain 
2Universidad Alfonso X El Sabio, Villanueva de la 
Cañada, Madrid, Spain 
3Departamental Section of Analytical Chemistry, 
Faculty of Pharmacy. Universidad complutense de 
Madrid, Madrid, Spain 
4Agencia Española de Seguridad Alimentaria y Nu-
trición (AESAN), MSSSI, Madrid, Spain

Background and objectives:: To study the prevalence of 
overweight/obesity in Spanish schoolchildren, and to analyze 
the influence of the smoking habits of their parents. 

Methods: We studied a representative sample of 7659 
6-9-year-old Spanish children (3841 boys and 3818 girls). 
Weight, height, waist and hip circumference data were taken, 
and then calculated BMI, waist/hip and waist/height ratios. 
Overweight and obesity were defined according to the WHO 
Reference 2007 Growth Standards. Parents reported their smo-
king habits, and also the food frequency and activity patterns 
of their children. 

Results: The 54.7% of children have non smokers parents 
(NS) compared to 15.6% with both smoker parents (2S) and 
29.8% with only one smoker parent (1S). 2S children have hig-
her BMI (18.3 ± 3.3 kg/m2) than NS children (17.8 ± 2.8 kg/
m2, p <0.05). 16.4% NS children are obese versus 19.2% in 1S 
group and 22.8% in 2S (p <0.05 in all cases). NS children de-
clared a higher consumption of fruits, vegetables, cheeses, eggs, 
breakfast cereals and bread, and lower of legumes, soft drinks, 
milkshakes, snacks, sweets, pastries and ready-to-eat and fast-
foods than children with at least one smoker parent (p <0.05 
in all cases). A higher percentage of NS children participate in 
extracurricular sports activities, and spend less time watching 
television. 

Conclusions: The smoking habits of parents are associa-
ted with a higher prevalence of obesity in their offspring. This 
could be explained by the worst dietary habits and lifestyle 
of the children of smokers, especially when both parents are 
smokers. It is probably that smokers parents were less concer-
ned about health and nutrition issues, and they could be adver-
sely influencing on the health of their offspring. 

Key words: Overweight, obesity, schoolchildren, smoker 
parents.
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PO1678
SPANISH SCHOOLCHILDREN WHO SOMETIMES 
SKIP BREAKFAST HAVE POORER BREAKFAST 
QUALITY AND POOR DIETARY HABITS IN THE 
WHOLE DAY. ALADINO STUDY
A M. López-Sobaler1, N. Perez-Farinós2, A. Aparicio1, M. 
Mascaraque1, B. Navia1

1Departmen of Nutrition, Facfulty of Pharmacy, 
Universidad Complutense de Madrid, Spain 
2Agencia Española de Seguridad Alimentaria y Nu-
trición (AESAN), MSSSI, Madrid, Spain

Background and objectives:: To study the influence of 
breakfast frequency on the quality of this meal and on dietary 
habits in Spanish schoolchildren 

Methods: We studied a representative sample of 7659 
6-9-year-old Spanish children (3841 boys and 3818 girls). Pa-
rents answered a questionnaire about the frequency, quality of 
their children’s breakfast in a typical week, and the place where 
the children usually have this meal. The results were tabulated 
and analyzed using SPSS (v.19.0) 

Results: 9.5% of schoolchildren usually skip breakfast at 
least one day in a normal week (NB), considering both parent 
and children answers. More children between those who eat 
breakfast every day (B) include in this meal a dairy product 
(81.4% versus 58.8% in NB), a cereal product (72.5% vs.56.8%) 
and fresh fruit or natural juice (13.4% vs. 10.2%, p <0.05 in all 
cases). 50.9% of B children included two basic foods in their 
breakfast (out of dairy, cereal or fruit) versus 47.2% in NB 
group (p <0.05), and 40.3% includes only one or none (compa-
red to 48.2% in NB group, p <0.05). The food frequency con-
sumption of fruits, vegetables, dairy products, fish, breakfast 
cereals and bread is lower in NB children, while is higher for 
sodas, smoothies, snacks, candy and ready-to eat and fast food 
(p <0.05 in all cases). Only 8.1% of children who have breakfast 
at home on schooldays skipped sometimes their breakfast, 
compared to 20.0% of those who have breakfast at school (p 
<0.001). 

Conclusions: Skipping sometimes breakfast is associated 
with breakfast of poor quality and with more unbalanced die-
tary habits. It is still necessary to promote this meal from an 
early age, and looking for strategies to encourage proper eating 
habits not only in the family but also in the school. 

Key words: breakfast, scholchildren, dietary, habits.
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UNDERSTANDING SUSTAINABLE DIETS: PAST, 
PRESENT AND FUTURE EFFORTS TO ADVANCE 
SUSTAINABLE DIETS
J. Johnston1, J. Fanzo2, B. Cogill3

1School of International and Public Affairs, Colum-
bia University, New York, New York, USA 
2Institute of Human Nutrition, Columbia University, 
New York, New York, USA 
3Nutrition and Marketing Diversity Programme, 
Bioversity International, Maccarese, Italy

Background and objectives:: Global dietary patterns have 
changed dramatically in just one generation, presenting both a 
boom and a threat to the health and wellbeing of populations 
everywhere. Today, people are overeating foods that pose the 
greatest negative impacts for their health and the environment. 
The confluence of population, economic development, envi-
ronmental pressures resulting from increased globalization 
and industrialization reveal an increasingly resource-constrai-
ned world where all the predictions point to the need to do 
more with less and in a “better” way. Sustainable diets present 
an opportunity to successfully advance commitments to sustai-
nable development and the elimination of poverty, food inse-
curity and poor health outcomes. 

Methods: The study examines three broad determinants of 
sustainable diets: social-economic, health, and environmental. 
A descriptive analysis of these areas was delineated and a causal 
model was established. The study also examined the conside-
rations and tradeoffs for developing and promoting innovative 
strategies for understanding, measuring and promoting sustai-
nable diets in human health and nutrition. 

Results: The major determinants of sustainable diets fall 
into five categories: Agriculture, Health, Socio-cultural, Envi-
ronmental, and Socio-Economic. When factors or processes 
are changed in one category, such changes affect other deter-
minant categories, and in turn the level of “sustainability” of 
a diet. There are tradeoffs including the consumption of foods 
that are affordable, culturally appropriate and nutritious, yet 
harmful to environmental sustainability. 

Conclusions: The complex web of the determinants of a 
sustainable diet make it challenging for policy makers to un-
derstand the benefits and considerations for promoting and 
consuming such diets. To advance such processes, measure-
ment mechanisms must be developed to assess the various de-
terminants and understand the level of sustainability of a diet, 
and the tradeoffs associated with recommendations to increase 
the “sustainability” of a particular diet. 

Key words: diets, sustainable development, consumer be-
havior.
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CARDIOVASCULAR RISK PROFILE AND DIET DI-
VERSITY IN RURAL ZIMBABWEANS
N. Mathe1, S T. Johnson1, 2, J. Gandy3

1Alliance For Canadian Health Outcomes Research 
In Diabetes, 2-040 Li Ka Shing Centre, University of 
Alberta, Edmonton, Alberta, Canada	 
2Centre for Nursing and Health Studies, Faculty of 
Health Disciplines, Athabasca University, Athabas-
ca, Alberta, Canada 
3School of Health and Emergency Professions, Uni-
versity of Hertfordshire, Hatfield, Hertfordshire, UK

Background and objectives:: Cardiovascular diseases 
(CVD) prevalence is increasing in Sub-Saharan Africa. Diets 
of limited diversity, usually high in energy and low in micro-
nutrients, have been linked to CVD. However, little informa-
tion is available on the CVD risk profile of rural populations in 
Sub-Saharan Africa. This study describes risk factors for CVD 
including diet diversity (proxy for nutrient adequacy) in rural 
Zimbabweans. 

Methods: Cross-sectional study assessed CVD risk fac-
tors, including overweight and obesity, anthropometry-height, 
weight, skinfolds and waist circumference (WC), blood pres-
sure (BP), low-density lipoprotein (LDL), smoking and dietary 
intake recorded by 24-hour recall in 163 adults from rural Nka-
yi, Matabeleland, Zimbabwe. 

Results: Results are presented for men (n=55) and women 
(n=108), mean age (SD) 40.2 (13.2) and 41.6 (12.2) years res-
pectively. Thirty-three percent of rural females were overweight 
(BMI 25-29.9kg/m2), mean WC was 76.6 (7.2) for men and 
77.1 (10.1)cm for women, mean percent body fat was 8.4 (3.7) 
and 24.0 (9.1) for men and women respectively. Fourteen per-
cent of men and women had BPs above the recommended level 
(140/90mmHg) and 19% of men and 15% of women had non-
fasting-LDL cholesterol >3.0mmol/l. More men (28%) than 
women (7%) were current smokers. Dietary intake showed 
limited variety. Isitshwala, (maize meal staple) was the most 
frequently reported food (1.8 times/person/day), followed by 
kale/greens (1.1 times/person/day), tea (0.7 times/person/day), 
rice (0.6 times/person/day) and fried tomatoes (0.2 times/per-
son/day). Cereals dominated the diets of this population; of 
the ten most frequently reported foods, five were cereals. Meat 
consumption was limited (0.6 times/ person/ day) and no fruit 
consumption was reported. 

Conclusions: This study described risk factors for CVD in a 
rural Zimbabwean population, which were lower than the na-
tional averages. Limited diet diversity in this population may 
negatively impact the quality of diets, increasing the risk of 
CVD. 

Key words: Diet diversity, CVD, Sub-Saharan Africa, rural
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TOOLS FOR ASSESSING NUTRITION ASSESSMENT, 
COUNSELING AND SUPPORT SERVICES AT THE 
FACILITY AND COMMUNITY LEVELS
S. Lamstein1, K. Kappos2, M. Tharaney3, H. Nekatebeb4, 
A. Mokori5, A. D’Agostino1, N. Racine6, R. Exume6, C. 
Lyons2

1The SPRING Project / JSI, 44 Farnsworth St., Boston, 
MA 02210, USA 
2The SPRING Project / JSI, 1616 Fort Myer Dr., 16th 
Floor, Arlington, VA 22209, USA 
3The SPRING Project / HKI, 1616 Fort Myer Dr., 16th 
Floor, Arlington, VA 22209, USA 
4The SPRING Project / Save the Children, 1616 Fort 
Myer Dr., 16th Floor, Arlington, VA 22209, USA 
5The SPRING Project / Uganda, Mbarara Plot 295, 
Block 01, Kakiika, Kacence Zone, Mbarar, Uganda 
6The SPRING Project / Haiti, JSI/Haiti, 41, Rue Borno, 
Petion-Ville, Haiti

Background and objectives: International public health 
systems do not systematically integrate nutrition into existing 
services. The Nutrition Assessment, Counseling, and Support 
(NACS) approach is being used to bring together existing nu-
trition services, protocols and actors to ensure the prevention 
and treatment of malnutrition among all populations and 
across the continuum of care. The SPRING Project is streng-
thening NACS services globally and specifically in Haiti, Nige-
ria, and Uganda. 

Methods: Working with local counterparts, SPRING deve-
loped tools and conducted assessments to better understand 
the capacity of health facilities and communities to deliver 
NACS services in Uganda and Haiti. With the experiences and 
findings from these assessments, SPRING set out to develop a 
refined and streamlined package of tools. Tools from Haiti and 
Uganda were reviewed and lessons learned were documented. 
In addition, we methodically reviewed existing tools and con-
sulted with experts in the field on their definitions of nutri-
tion assessment, counseling, and support as well as existing job 
aids, protocols, and supervisory tools. Based on this informa-
tion, SPRING prioritized a core set of indicators and revised 
assessment tools accordingly. 

Results: SPRING now has a refined NACS Services Capaci-
ty Assessment package including a sample protocol, sampling 
plan, application for ethical review, and tools for key infor-
mant, health worker, and client exit interviews, provider ob-
servations, site quality checklists, record reviews, focus group 
discussions, and mapping of community support services. In 
addition, the package provides guidance for adapting the tools 
to specific country contexts. 

Conclusions: Momentum for the NACS is growing. Asses-
sing NACS at the facility level is an important first step in sca-
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ling up NACS and encouraging facilities to take ownership of 
nutrition integration. The SPRING package of tools provides 
users with a streamlined set of tools for doing this. 

Key words: assessment, counseling, support, health facility.
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CARDIOLOGIC FINDINGS, BODY MASS INDEX 
AND BLOOD PRESSURE IN APPARENTLY HEALTHY 
ADOLESCENTS
R. Valdes-Ramos1, A L. Pérez-Huitimea1, J. Alanis-Tavi-
ra2, J de J. Muñiz-Murguía3, G G. Mendieta-Alcántara4, 
P. Tlatempa-Sotelo1, B E. Martínez-Carrillo1, R. Oros-
Pantoja1

1Center For Res and Grad Studies In Health Scien-
ces, UAEM, Mexico 
2Center For Res and Grad Studies in Dentistry, 
UAEM, Mexico 
3Centro Universitario de Investigaciones Biomédi-
cas, UCOL, Mexico 
4Hospital del Niños, IMIEM, Mexico

Background and objectives: Exercise related energy expen-
diture values used in questionnaires for adolescents are usua-
lly extrapolated from adult data, it is thus necessary to obtain 
measured data in order to analyze physical activity adequately. 
As part of an initial evaluation for the analysis of energy expen-
diture with varying types of exercises, we evaluated apparently 
healthy adolescents for weight status, blood pressure and heart 
condition. 

Methods: Thirty-five apparently healthy adolescents from 
public schools in Toluca in Mexico, were evaluated by a pedia-
tric cardiologist; weight and stature for BMI, waist circumfe-
rence (WC) and systolic (SBP) and diastolic (DBP) blood pres-
sure were measured by a trained sports specialist. Analysis was 
done in SPSS. 

Results: Sixteen boys and nineteen girls with a mean age of 
12.7±1.1 (range = 11-16). All were apparently healthy and their 
BMI was 20.3±4.5 (range: 15.7-35.7); SBP was 110±8.8 mmHg 
(range: 90-130) and DBP was 67.5±8.4 mmHg (range: 55-80). 
Only 13 showed no cardiologic abnormalities, while the resting 
24 had one of the following: sinus arrhythmia, tricuspid regur-
gitation, hypertension, interatrial communication, pulmonary 
insufficiency, tachycardia, ventricular extrasystole. 

Conclusions: Although not every cardiologic abnormality 
is life threatening, some may be so, particularly when initiating 
a physical activity program. We can conclude that a cardiolo-
gic evaluation is absolutely necessary in healthy, overweight or 
obese adolescents before initiating any kind of physical activity 
intervention, as abnormalities may be under-diagnosed in this 

age group. These findings are very important, particularly as an 
increase in physical activity has been recommended at all levels 
for the general public. 

Key words: Adolescents, BMI, physical activity, cardiology.
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STUNTING AND ENVIRONMENTAL QUALITY 
AMONG URBAN AND RURAL HOUSEHOLDS IN 
NIGERIA
F. Samuel1

1Department of Human Nutrition, University of 
Ibadan, Nigeria

Background and objectives: An important determinant of 
childhood undernutrition is the quality of the physical envi-
ronment in which children live. The dynamics of how this rela-
tionship plays out in urban as compared to rural communities 
is the focus of this study. 

Methods: Stunting was determined in a sample of 370 un-
der-five children from households in three urban communities 
(low, medium and high-income), and one rural community in 
Oyo State, Nigeria. A structured questionnaire and an observa-
tion checklist were used to collect data. A composite environ-
mental quality index (EQI) combining four indicators (water, 
sanitation, housing, waste disposal/drainage) was developed 
to describe the physical environment of children’s households. 
Using regression analysis, we projected hypothetical scenarios 
of stunting ahead under three different assumptions of envi-
ronmental quality. 

Results: Overall stunting prevalence was 29.7%; the low-
income urban community had the highest prevalence (44.4%) 
followed by the rural community (30%). EQI was lowest for the 
rural community (mean = 44.2% ± 11.01), and highest in the 
low-density urban community (76.5% ± 17.76). There was mo-
derate and negative but highly significant association between 
the EQI with height-for-age (r = -.437, p =.000). Regression 
analysis showed that the EQI explained 15.5% of the variability 
in stunting in the urban, but only 1.8% for the rural children. 
Mean height-for-age z-scores increased with hypothetical im-
provements in EQI. For a 10% hypothetical improvement in 
EQI, mean z-scores increased by 7.3% for urban and 5.1% for 
rural. A larger increment of 20% in EQI yielded more impro-
vement for urban (44.4%) than for the rural sample (11.7%). 

Conclusions: Household environmental improvements 
have potential in reducing stunting in children in both urban 
and rural locations.However, thismay play a greater role among 
urban than rural children possibly due to differentials in the 
quality of the physical environment and higher population 
density. 

Key words: Stunting, environment, urban, rural.



1066 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

PO1685
COMBINED EFFECT OF TRADITIONAL AND NON-
TRADITIONAL HEALTH BEHAVIORS ON MORTALI-
TY IN SPANISH OLDER ADULTS
D. Martinez-Gomez1, P. Guallar-Castillon2, L M. Leon-
Muñoz2, E. Lopez-Garcia2, F. Rodriguez-Artalejo2

1Department of Physical Education, Sports and 
Human Movement, Faculty of Teacher Training 
and Education, Universidad Autónoma de Madrid, 
Madrid, Spain 
2Department of Preventive Medicine and Public 
Health, School of Medicine, Universidad Autónoma 
de Madrid, IdiPAZ – CIBER of Epidemiology and 
Public Health (CIBERESP), Madrid, Spain

Background and Objectives: Data on the combined impact 
of lifestyles on mortality in the elderly have generally been co-
llected from highly selected populations and have been limited 
to traditional health behaviors. In this study, we examined the 
combined impact of three traditional (smoking, physical acti-
vity, and diet) and three non-traditional health behaviors (sleep 
duration, sedentary time, and social interaction) on mortality 
among older adults. 

Methods: A cohort of 3, 465 individuals, representative of 
the Spanish population aged 60 years and older, was established 
in 2000/2001 and followed-up prospectively through 2011. At 
baseline, the following positive behaviors were self-reported: 
never smoking or quitting tobacco >15 years, being very/mo-
derately physically active, having a healthy diet score >median 
in the cohort, sleeping 7-8 h/d, spending <8 h/d in sitting time, 
and seeing friends daily. Analyses were performed with Cox 
regression and adjusted for the main confounders. 

Results: During an average 9-year follow-up, 1, 244 persons 
died. Hazard ratios (95% confidence interval) for all-cause 
mortality among participants with 2, 3, 4, 5, and 6 compared to 
those with 0-1 positive behaviors were, respectively, 0.63 (0.46-
0.85), 0.41 (0.31-0.55), 0.32 (0.24-0.42), 0.26 (0.20-0.35) and 
0.20 (0.15-0.28) (P for trend <0.001). The results were similar 
regardless of age, sex, and health status at baseline. Those with 6 
vs. 0-1 positive health behaviors had an all-cause mortality risk 
equivalent to being 14 years younger. Adding the three non-
traditional to the four traditional behaviors improved model fit 
(likelihood ratio test, P<0.001) and the accuracy of mortality 
prediction (c-statistic: +0.0031, P=0.040). 

Conclusions: Adherence to some traditional and non-tra-
ditional health behaviors may substantially reduce mortality 
risk in older adults. 

Key words: aging, elderly, mortality, cohort study, lifestyles. 
Acknowledgements: This work was funded by grants from the 
FIS (12/1166), and the ‘Plan Nacional sobre Drogas’ (06/2010).

PO1686
SELF-REPORTED LEVELS OF PHYSICAL ACTIVITY 
DURING SCHOOL RECESS IN SPANISH ADOLES-
CENTS: THE AFINOS STUDY
D. Martinez-Gomez1, O L. Veiga1, B. Zapatera2, S. Go-
mez-Martinez2, D. Martinez-Hernandez3, A. Marcos2

1Department of Physical Education, Sport and 
Human Movement, Faculty of Teacher Training 
and Education, Universidad Autónoma de Madrid, 
Madrid, Spain 
2Immunonutrition Research Group, Department 
of Metabolism and Nutrition, Institute of Food 
Science, Technology and Nutrition (ICTAN), Spanish 
National Research Council (CSIC), Madrid, Spain 
3Department of Preventive Medicine and Public 
Health and History of Science, Faculty of Medicine, 
Complutense University, Madrid, Spain

Background and Objectives: The morning recess period 
during school days represents a regular opportunity to accu-
mulate physical activity (PA). However, the contribution of re-
cess to PA guidelines (60 min/day in moderate-to-vigorous PA 
[MVPA]) in adolescents is unknown. 

Methods: This study comprised 1065 Spanish adolescents 
(550 girls), aged 13 to 17 years. Adolescents completed a valida-
ted Recess PA Recall in 2007-2008. Differences in levels of PA 
during the recess period were analyzed by gender, age group, 
type of school, school location, immigrant status, weight status, 
fitness levels and eating snacks during recess. 

Results: Adolescent boys spent more time in MVPA (7.7 vs. 
6.4 min in MVPA, P=0.009) than girls during the recess period. 
Also, a higher percentage of adolescent boys than girls spent 
at least the 40% (35.1 vs. 28.9%, P=0.029) and 50% (32.0 vs. 
24.9%, P=0.010) of recess time engaged in MVPA. In boys, only 
the youngest age group and with the school located in cities 
were more active than their peers (all P<0.05). In girls, there 
were no differences in levels of PA during recess by all the des-
criptive characteristics (all P>0.05). 

Conclusions: These findings suggest that recess in Spanish 
secondary schools may contribute to the daily recommended 
MVPA for adolescents, but greater efforts must be implemen-
ted to increase PA levels among adolescent girls during this 
school period. 

Key words: playgrounds, physical activity, correlates, ado-
lescents.
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INFLUENCE OF BODY SHAPE ON THE DIAGNOSIS 
OF ACUTE MALNUTRITION BY ANTHROPOME-
TRIC INDICATORS
B. Guesdon1, M A. Aissa1, D. Roberfroid2

1Action Contre La Faim, Paris, France 
2Institute of Tropical Medicine, Antwerp, Belgium

Background and objectives: Two anthropometric indica-
tors, Mid Upper Arm Circumference <125 mm (MUAC125) 
and Weight-for-Height Z-score <-2 (WHZ-2), are widely ac-
cepted proxies to identify 6 to 59 months old children suffe-
ring from non-oedematous acute malnutrition. Current debate 
around the validity of these indicators includes the possible 
influence of the sitting-standing height ratio (SSR) on WHZ 
diagnosis. Our aim was to test this hypothesis. 

Methods: In November 2012, weight, standing and sitting 
height, and MUAC were measured in all under-5 children 
(N=3843) of the 2 refugee camps of Kutapalong and Nayapara, 
Bangladesh. SSR Z-score were computed by strata of 6 months 
of age within study population. The association between ha-
ving longer legs for a given height (being in the lower vs. the 
two upper tertiles of SSRZ) and the diagnosis of acute malnu-
trition by MUAC125, WHZ-2 and MUAC-for-Age Z-score 
<-2 (MUACAZ-2) was investigated by multivariate logistic re-
gressions adjusted for sex, age and stunting. The clustering by 
blocks and camps was accounted for in multilevel modelling.

Results: Only 25% of malnutrition cases by either MUAC125 
or WHZ-2 were diagnosed by both indicators. Being aged<24 
months and being stunted were factors increasing more stron-
gly the probability of malnutrition diagnosed by MUAC125 
than by WHZ-2. Being a female was also a predictor of diag-
nosis by MUAC125, whereas the opposite was observed for 
WHZ-2. Having longer legs was associated with an increase 
in WHZ-2 (OR=2.21; 95%CI: 1.84; 2.65) and MUACAZ-2 
(OR=1.68; 95%CI: 1.43; 1.97) but not in MUAC125 (OR=1.19; 
95%CI: 0.91; 1.55). 

Conclusion: While confirming the hypothesis of an influen-
ce of SSR on WHZ diagnosis, our results challenge the idea of 
a body shape-related bias which would be peculiar to WHZ-2 
by displaying a similar relation between SSR and MUACAZ-2. 

Key words: Acute malnutrition, diagnosis, body shape.
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PREVALENCE RISK FACTORS AND PROTECTION 
FOR CHRONIC DISEASES TRANSMITTED IN NO 
CAPITAL OF BRAZIL IN 2011
N. Cabral1, A. Maia1, H. Veloso1, E. Hortegal1

1Department of Nutrition, University CEUMA, Sao 
Luis, Maranhão, Brazil

Background and objectives: This study aimed to determi-
ne the prevalence of risk factors and protective for chronic di-
seases in the capital of Brazil in 2011. 

Methods: This was a descriptive study. Secondary data per-
taining to Surveillance System Risk and Protective Factors for 
Chronic Diseases of the Ministry of Health, which made data 
collection through telephone interviews conducted in 2011. 
The variables analyzed were the risk factors and protective, pre-
sented by variables of lifestyle, dietary intake and presence of 
injuries to health, stratified by gender and education. 

Results: It was found that the highest prevalence of risk fac-
tors belonged to men, except for the presence of diabetes and 
hypertension and those with eight years of schooling or less. 
Protective factors for the higher prevalence of consumption of 
fruits and vegetables were among women and the consump-
tion of milk fat and physical activity was higher among men. 
Regarding schooling, vegetable consumption and physical ac-
tivity was higher among those who had twelve or more years of 
study and consumption of milk with full-fat content was higher 
among those who had nine to 11 years. 

Conclusions: We conclude that there are differences in the 
distributions of factors associated with chronic diseases, it is 
important to be considered for adoption promotion and health 
prevention. 

Key words: Chronic Disease. Risk Factors. Life Style.
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Background and objectives: Current research on the in-
fluence of caregiving practices on children’s nutrition status 
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and well-being have often overlooked the importance of the ca-
regivers’ mental health, and even when taken into account, sea-
sonal and environmental factors are not considered. Although 
researchers concur that climate change will have both direct 
and indirect effects on mental health, no integrative or compre-
hensive framework to guide research or policy on the impact 
of climate change on mental health exist. Understanding the 
psychological impact of climate change on caregivers and its 
effect on their children’s well-being particularly their nutritio-
nal status, entails recognizing the complexity of the various en-
vironmental stressors on the livelihoods of rural communities; 
and recognizing mediators and moderators of impacts. 

Methods and Results: Based on a current review and 
synthesis of research evidence from low and middle income 
countries using the socio-ecological framework, this presen-
tation shows how climate change (acute or traumatic effects 
of extreme weather events) can affect directly and indirectly 
the psychological health of caregivers and ultimately affecting 
the nutritional status of their children. Granting the various 
methodological challenges identified in reviewed studies, re-
sults suggests that seasonal climatic variability are associated 
with the mental health of caregivers’ and with household food 
insecurity. The mechanisms linking these variables are howe-
ver not clearly understood. Few studies however, were expli-
citly designed to test pathways in which climatic stressors such 
as heat and precipitations impact on caregivers’ mental health, 
caregiving practices and their children’s nutritional status. 

Conclusions:This presentation concludes by identifying 
gaps in the literature, implications, and some research prio-
rities. Recognizing clearly how climate change impact on the 
psychological health of individuals, particularly women and 
children nutritional status has the potential to lead to more 
productive mitigation and adaptation activities. 

Key words: Climate change, Caregivers, Mental health, 
Children’s Nutritional Status.
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CAROTENOID CONSUMPTION AMONG BENE-
FICIARIES OF A CASH TRANSFER PROGRAM IN 
BRAZIL
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Background and objectives: Bolsa Família Program, main-
tained by Brazilian government, supported more than 13 mi-
llion families in poverty in 2012. The target of the cash transfer’s 
Program are persons who are frequently exposed to food inse-
curity. This study aims to evaluate the diet of this population by 

analyzing carotenoid consumption, which has been associated 
with decreased prevalence of chronic diseases. 

Methods: The sample, part of the “Pesquisa de Orçamentos 
Familiares” budget survey, conducted by the Brazilian Institute 
for Geography and Statistics (Instituto Brasileiro de Geografia 
e Estatística) in 2008-2009 is composed of 34, 003 persons (10 
years old or more) and is representative of all Brazilian states; 
of both urban and rural areas; and of all socioeconomic status. 
Food consumption was obtained by the food diary method. To 
obtain carotenoid composition of foods, it was used reference 
tables from Brazil and United States. The daily prudent inges-
tion for carotenoids recommended by the Institute of Medicine 
were used as reference (beta-carotene: 3, 000 to 6, 000 µg; lyco-
pene: 5, 000 to 10, 000 µg; provitamin A carotenoids: 5, 200 to 
6, 000 µg; and total carotenoids: 9, 000 to 18, 000 µg). It were 
made statistical analysis of the daily carotenoid consumption 
(grams per person) among beneficiaries and non beneficiaries. 

Results: The quantity per person of total carotenoids consu-
med among beneficiaries (3, 244 µg/day) was less than among 
non beneficiaries (4, 300 µg/Day). Similar trends were iden-
tified for beta-carotene (beneficiaries: 1, 396 µg/day and non 
beneficiaries: 1, 916 µg/day); lycopene (beneficiaries: 716 µg/
day and non beneficiaries: 929 µg/day); and provitamin A ca-
rotenoids (beneficiaries: 1, 794 µg/day and non beneficiaries: 
2, 452 µg/day). 

Conclusions: The ingestion, especially among Program’s 
beneficiaries, is smaller than the recommended and can be par-
tially conditioned by the lack of access to fruits and vegetables. 

Key words: carotenoids, cash transfer program, consump-
tion
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BANGLADESH(CMNS), 2012
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1Bangladesh Bureau of Statistics, Parishankhyan 
Bhaban, E-27/A, Agargaon Sher-e-Bangla Nagar, 
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2Bangladesh Breastfeeding Foundation, Institute of 
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Background and objectives: Child and Mother Nutrition 
Survey (CMNS) of Bangladesh was carried out in March, 2012. 
The main objective of this survey was to assess the nutritional 
status of children aged less than 5 years and their mothers and 
to examine underlying causes of malnutrition and comparing 
with the findings of previous surveys. 
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Methods: The CMNS2012 was carried out among 4112 
children aged 0-59 months and their 3521 mothers who were 
living in 3484 households in 64 districts of Bangladesh. 

Results: Using the WHO 2005 MGRS, 34.4% of children 
aged <5 years were underweight, 41.2% were stunted, 13.4% 
were wasted and 4.1% were overweight/obese. The prevalence 
of underweight sharply increased between 18-23 months and 
in 48-59 months. Children of rural area was significantly more 
underweight (35.2% vs. 31.7%) and more stunted (42.7% vs. 
36.4%) than urban area. The prevalence of underweight, stun-
ting and wasting was inversely associated with the education 
status of mothers and wealth quintile. Stunting and wasting or 
overweight were more in children of mothers aged less than 
or equal to 18 years. Children of housewife mothers were less 
likely to be wasted than the children of working mothers. The 
mean weight of the mothers was 48.9 kg, mean height was 
150.9 cm, mean MUAC was 258 mm and mean BMI was 21.4 
kg/m2. The prevalence of underweight was almost double in 
rural mothers, while the prevalence of overweight/ obesity 
was considerably higher in urban areas (35.2% vs. 13.1%). Bet-
ween 2004 and 2012, prevalence of overweight/ obesity among 
mothers increased from 15.4% to 26.0. 

Conclusions: The findings clearly demonstrate the presen-
ce of double burden of malnutrition in Bangladesh. Problems 
of both under-nutrition and over-nutrition needed to address 
simultaneously. 

Key words: Stunted, Underweight, CED, Overweight/Obe-
sity.

PO1692
RISK FACTORS ANALYSIS FOR MALNUTRITION IN 
PEOPLE LIVING WITH HIV/AIDS
K. Ferdouse1, SK. Roy1, K. Jahan1, SS. Saliheen Sultana2, 
S. Israt1, SB. Salam1, T. Ahmed1

1Bangladesh Breastfeeding Foundation, Institute of 
Public Health, Dhaka, Bangladesh 
2Department of Food and Nutriton, Home Econo-
mics College, Azimpur, Dhaka, Bangladesh

Background and objectives: People living with HIV/
AIDS (PLHIV) are vulnerable to poor nutrition status because 
their body’s food requirements are increased. Due to lack of 
knowledge they often become malnourish or become sick with 
other nutritional deficiency diseases and infections. The objec-
tive of the study was to identify risk factors for malnutrition in 
HIV-AIDS subjects. 

Methods: It was a cross-sectional study. To identify the 
risk factors 85 male and female HIV positive people aged 18 
to 50years were interviewed by semi-structured questionnaire 

from the member of a national NGO Ashar Alo Society and 
Infectious Diseases Hospital who provide health care service to 
the PLHIV in Bangladesh. 

Results: The study found that Mean (± SD) age of un-
derweight HIV positive subjects was 33 (± 9) years, Mean (± 
SD) height was 160 (± 8) cm, mean weight was 44 (± 5.6) kg 
and mean BMI was 17.2 (±1.3) kg/m2. Study also recognized 
that study recognized that less calorie intake was highly associa-
ted with underweight condition (OR=27.5) and underweight 
PLHIV intake 25% less calorie than their daily requirement. 
Less protein intake was also associated with underweight 
(OR=2.80). Nausea (OR=2.60), Vomiting (OR=2.02), chan-
ge in smell or taste (OR=2.70), Fever (OR=3.05), cough/cold 
(OR=2.50), diarrhea (OR=2.83), anorexia (OR=3.23) were 
also associated with the poor nutritional status of the subjects. 
Some other factors i.e. unemployment, low income, low food 
intake, presence of diseases, social stigma, fasting or less food 
intake due to lack of money and poor appetite significantly as-
sociated with nutrition status of underweight PLHIV. 

Conclusions: Nutrition is a fact which influence with many 
other factors like nutrition knowledge, socio-economic condi-
tion, body mechanism, mental condition etc. For longevity of 
PLHIV and decrease diseases progression proper nutritional 
support must be provided through effective nutrition program. 

Key words: Risk Factors, Nutritional status, HIV/AIDS, 
PLHIV

PO1693
RELATIONSHIP BETWEEN PREFERENCE FOR JA-
PANESE SOUP STOCK (DASHI) AND DIETARY HA-
BITS IN UNIVERSITY STUDENTS
Y. Higashine1, T. Okuda2, N. Tanaka3, J. Kang4, Y. Asano5, 
I. Hamaguchi6, H. Shinohara7

1Faculty of Health Science, Osaka Aoyama Universi-
ty, Minoo, Japan 
2Faculty of Human Sciences, Tezukayamagakuin 
University, Sakai, Japan 
3Faculty of Home Economics, Kobe Women’s Uni-
versity, Kobe, Japan 
4Department of Nutrition, Hyogo NCC College, 
Nishinomiya, Japan 
5Faculty of Health Science, Kio University, Nara Pref, 
Japan 
6Faculty of Human Sciences, Konan Women’s Uni-
versity, Kobe, Japan 
7Faculty of Education and Culture, University of 
Miyazaki, Miyazaki, Japan

Background and objectives: The aim of this study was to 
investigate a relationship between a preference for Japanese 
soup stock (Dashi) and dietary habits in university students. 
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Methods: A sensory evaluation was performed in 323 uni-
versity students (54 males and 269 females). The subjects tasted 
five kinds of soup stock made from kelp, dried bonito, mixture 
of kelp and dried bonito, dried small sardines, and monoso-
dium glutamate. The relationship between the preference for 
soup stock and dietary habits was assessed with a questionnai-
re, which asked their dietary habits, frequency of tasting soup 
stock, and ingredients of soup stock at home in four grades. 

Results: In the five kinds of soup stock, the soup stock made 
from mixture of kelp and dried bonito was the most preferred 
(3.4±1.2), but the monosodium glutamate soup stock was the 
least (1.8±1.0). No difference between the sexes was observed. 
An umami taste, a pleasant aftertaste and a good body were 
prominent in the soup stock made from mixture of kelp and 
dried bonito. In contrast, an acid taste was prominent in the 
dried bonito soup stock, and the dried sardine soup stock had 
stronger fishy smell compared with the other four. The plea-
santness of aftertaste and smell, and the strength of umami tas-
te were desirable factors, but the strengths of bitter taste and 
acid taste were undesirable ones. The group in which the sub-
jects had soup stock from natural ingredients frequently had 
tendencies to masticate their food well, to eat boiled vegetables 
often, to favor Japanese food, and to have confidence in their 
health. 

Conclusions: These findings suggested that the preferential 
and frequent tasting of soup stock from natural ingredients 
would impact on a preference for Japanese food, healthy die-
tary habits and an interest in cooking. 

Key words: Japanese soup stock (dashi), sensory evalua-
tion, dietary habits, questionnaire

PO1694
COMMUNITY INTERVENTION TRIAL PROMOTE 
HEALTHY BEHAVIORS IN FARMERS IN TIANJIN, 
CHINA
G. Jiang1, 2, ML.Boulton3, 4, Z. Wang1, J. Li1, W. Li1, D. 
Wang1, H. Liu1, W. Zheng1, Y. Yang1, G. C1, F. Zhang5, J P. 
Montgomery3

1Tianjin Centers For Disease Control and Prevention, 
Tianjin, China 
2Tianjin Medical University, School of Public Health, 
Tianjin, China 
3University of Michigan School of Public Health, 
Ann Arbor, MI, USA 
4University of Michigan School of Medicine, Ann 
Arbor, MI, USA 
5Jinnan County Centers for Disease Control and 
Prevention, Tianjin, China

Background and objectives: To assess a community inter-
vention trial promoting healthier lifestyles in rural Chinese far-
mers using the stage of change health behavior model.

Methods: A community intervention trial utilized an inter-
vention and control village with farmers as study subjects. The 
intervention village (n= 549) participated in a stage-specific in-
terventions while the control village (n=557) received general 
health education messages.Farmers in both villages were ini-
tially categorized using the stage of change model and obser-
ved for attitudinal and behavior changes over one year. Data 
collection included dietary habits, physical activity, anthropo-
morphic measures, and biomarkers at baseline, mid-point, and 
study termination. 

Results: The intervention group demonstrated greater pro-
gress in moving from awareness to the action stage in their 
adoption of healthier behaviors. Total cholesterol, homocys-
teine, blood pressure and urine sodium decreased while blood 
and urine folic acid increased in intervention subjects only. 

Conclusions: The first documented use of the stage of chan-
ge model in rural Chinese farmers was successful at increasing 
healthier eating and physical activity in an infrequently studied 
population. Given China’s escalating burden of chronic disea-
ses, the stage of change model should further be evaluated in 
promoting healthier behaviors and addressing lifestyle related 
illness in the world’s most populous nation. 

Key Words: farmers, nutrition intervention, vegetables, 
fruit, physical activities

PO1698
DOES SOCIO-ECONOMIC FACTORS DETERMINE 
THE POSITIVE OUTCOME OF FRUITS AND VEGE-
TABLES CONSUMPTION?
C T. Anyakee1, OB. Ogunba1

1Department of Family, Nutrition and Consumer 
Sciences, Faculty of Agriculture, Obafemi Awolowo 
University, Ile-Ife, Osun State, Nigeria

Background and objectives:It is important to understand 
the relationship between food consumption and culture among 
other influential factors, which is the issue of understanding 
food consumption for health. Fruits and vegetables (FV) are 
great sources of vitamins, antioxidants, and other componentts 
with great functional properties. Objectives: The study explores 
the linkages among age, income, educational level, ethnicity, 
household size, sex, number of children, religion, marital status 
and (FV) consumption 

Methods: Using a descriptive cross-sectional survey, male 
and female undergraduates (n=200) aged 16-29 years were ran-
domly selected for the study. Structured interviews and ques-
tionnaires suitable to meet research objectives were used to eli-
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cit relevant information on socio-economic characteristics of 
respondents. The data collected were analyzed using SPSS pro-
gram version 17 and multivariate logistic analysis was used to 
examine and establish association between variables of interest. 

Results: Age has a negative relationship with fruits con-
sumption (p=< 0.05, r= -0.0908). Sex (X2= 21.800, df=2, c= 
0.000) and ethnicity (X2 = 18.476, df=2, c=0.05) had significant 
relationship with fruits consumption. Also, there exists a strong 
positive and significant relationship ( p=0.01, r =0.208**) bet-
ween the educational level of respondents and vegetables con-
sumption. It also showed that age, increase in number of chil-
dren and household size influenced vegetables consumption 
negatively 

Conclusions: Social and economic factors to a significant 
extent influence different levels of (FV) consumption therefore, 
there is an urgent need to create a sustainable means to pro-
mote (FV) consumption, in order to eradicate the preventable 
deaths attributed to low (FV) consumption worldwide. 

Key words: Respondent, socio-economic, consumption, 
fruits, vegetables.

PO1699
ENERGY DENSITY AND FEEDING FREQUENCY OF 
COMPLEMENTARY FOODS AFFECTS MEAL-SPE-
CIFIC FOOD CONSUMPTION AND DURATION BY 
HEALTHY, BREAST FED BANGLADESHI CHILDREN
M. Islam1, 2, M. Khatun1, J. Peerson2, T. Ahmed1, A. Mo-
llah3, K. Dewey2, K. Brown
1Centre for Nutrition and Food Security, Internatio-
nal Centre For Diarrhoeal Disease Research, Bangla-
desh (icddr, b), Dhaka 1212, Bangladesh 
2Program in International and Community Nutri-
tion, University of California, Davis, CA 95616, USA 
3Department of Pediatrics, Dhaka Medical College 
Hospital, Dhaka 1000, Bangladesh

Background and objectives: Appropriate complementary 
feeding of infant and young children is necessary, information 
is lacking on the effects of dietary energy density (ED) and 
feeding frequency (FF) of complementary foods on food con-
sumption during individual meals and the amount of caregiver 
time expended in child feeding. To evaluate the effects of varied 
ED and FF of complementary foods on food intake and time 
required for child feeding during individual meals. 

Methods: During 9 separate, randomly ordered dietary 
periods lasting 3-6 days each, we measured self-determined 
intakes of semi-solid cereal porridges by 18 healthy, breastfed 
children 8-11 mo of age who were fed coded porridges with 
EDs of 0.5, 1.0 or 1.5 kcal/g, during 3, 4, or 5 meals/d. Com-
plementary food intake was measured by weighing the feeding 
bowl before and after every meal. 

Results: Children consumed greater amounts of comple-
mentary foods per meal when they were receiving diets with 
lower ED (p = 0.044) and fewer meals per day (p <0.001). Food 
intake was less during the first meal of the day than the other 
meals. Greater time was expended per meal when fewer meals 
were offered. The time expended per meal did not vary by 
dietary ED, but the children ate the lower ED diets faster (p = 
0.019). Food intake velocity was also greater when more meals 
were offered per day (p = 0.005). 

Conclusions: We conclude that the ED and FF of comple-
mentary foods affect meal-specific food intake. FF also influen-
ces the duration of individual meals, but ED does not. These 
results provide further evidence of young children’s ability to 
regulate their energy intakes, even during infancy; and they 
convey information on factors that affect the amount of time 
that caregivers must devote to child feeding. 

Key words: complementary foods, energy density, feeding 
frequency, meal, breastfed children.

PO1700
LEVELS OF ANEMIA AMONG CHILDREN IN TRI-
BAL INDIA
S. Sharma1, J. Bir Singh2, R. Rani3

1Institute of Health Management Research (IIHMR), 
India

Background and objectives: Despite exceptional economic 
growth in India, the public health problems status still remains 
grim. One of the major problems in India, by which the chil-
dren of India suffer is, Malnutrition. According to National Fa-
mily Health Survey- III, in 2005-2006, conducted by Ministry 
of Health and Family Welfare, Government of India, 7 out of 
every 10 children age 6-59 months in India were anemic. 

Methods: To study the levels of anemia among children re-
siding in backward and tribal area, a cross sectional study was 
done in three blocks of Udaipur district of Rajasthan, a provin-
ce of India, namely: Salumber, Sarada and Jhadol. The hemog-
lobin (Hb) level of a sample of 468 U-5 children was measured 
and recorded. The data was entered and analyzed using SPSS 
16.0. The anemia level has been analyzed using WHO (Interna-
tional) and NFHS III 2005-2006 (India) reference values. 

Results: Only 6% of children were found with normal Hb 
level while the percentage of children suffering from mild, mo-
derate and severe anemia were 37%, 49% and 8% respectively. 
The mean Hb level of the children in all the blocks comes to be 
9.6 g/dl. More male children (11%) were found suffering from 
severe anemia than female children (6%). Conclusions: The 
result shows the high percentage of anemia among children, 
thus, interventions such as strengthening of health program-
mes are recommended. 

Key words: Nutrition, Anemia, Children, India
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PO1701
LESSON LEARNED ‘IODINE VILLAGE’ DEVELO-
PMENT FOR SUSTAINABLE IDD CONTROL AND 
PREVENTION IN THAILAND
N. Viriyautsahakul1, W. Kongnoo1, N. Saiwongse1, S. 
Chotivichien1, N. boonmongkol1

1Department of Health, Ministry of Public Health, 
Thailand

Background and objectives:Ever since 2010, Health De-
partment and Department of Local Administration have en-
couraged nationwide villages to create Iodine Village in an 
effort to control and prevention of IDD. 

Methods: At least 38, 663 villages (53.13%) have been cer-
tified Iodine Villages applying social measures to permit only 
qualified iodized salt to be sold in the villages. Quality of iodi-
zed salt will be inspected two times per year. Iodized salt will 
be continuously communicated to villages via local radio net-
work, home visit, campaign etc. for sustainable self reliance in 
IDD control. 

Results and Conclusions: After three years IDD control, it 
found that household coverage of iodized salt (≤30 ppm.) in-
creased from 77.4% in 2009 to 93.5% in 2011. The proportion 
of IDD in pregnant women decreased from 59.0% in 2009 to 
39.5% in 2011.The key success include 1) Awareness creation 
through an information on linkage of IDD with child cogni-
tive development. 2) Potential development of related workers 
to be able to transform the IDD knowledge to practice with 
emphasis on applying simple local wisdom for sustainable de-
velopment. 3) IDD ambassador appointment among health 
volunteers to create direct contact among IDD risk groups. 4) 
Development of tools for self - assessment. 5) Empowerment 
supervision to identify local intervention and facilitation. 6) 
Provision of communication materials and I-kit for iodized salt 
examination. 7) Media advocacy development through natio-
nal festivals. 8) Lesson learned development, plague presenta-
tion, good model village communication 9) Merit, success and 
cooperation acknowledgement among all concerned well help 
inspiration to practice better the iodine village. 

Key words: Iodine Village Development /Sustainable IDD 
Control and prevention

PO1702
DEVELOPMENT OF INNOVATION FOOD AND NU-
TRITION EDUCATION TOOL FOR BETTER NUTRI-
TION IN PRIMARY SCHOOL, THAILAND
W. Kongnoo1, S. Damapong, N. Saiwongse, S. Khunsa-
nong, N. Thongbuasirilai
1Bureau of Nutrition, Department of Health, Minis-
try of Public Health, Thailand 
2The Project to Develop Systems and Mechanisms 
for Age-Appropriate Nutrition for Thai Children, 
Thailand 
3Department of Health 
4Institute of Nutrition, Mahidol University 
5Regional Health Promotion Centre 5, Nakhon Rat-
chasima Province

Background and objectives: The objective is a tool for tea-
chers to apply integrated food and nutrition in school curricu-
lum for children to have skills in food and nutrition in life style 
practice. 

Methods: The methodology is the process of participatory 
development of the tool among teachers, educators, nutritio-
nists, communicator etc, on the proposal and acceptability 
must be acceptable to teachers prior to actual application in pri-
mary school. The issues include a) nutrition flag b) vegetables 
and fruits c) reduce sugar, fat, and salt in foods d) overweight 
will be incorporated into health physical education occupation 
and technology, social and culture sciences, mathematic, Thai 
language, foreign language and arts. 

Results: The key success indicated that 52.12% of 253 
schools in the project areas regularly implement the innovative 
food and nutrition while the others implement only some parts. 
It found that the number of children with good consumption 
behavior was 1.12 times higher especially in the issues of the 
daily vegetable and fruit consumption behavior, non carbo-
nated drinking behavior, lower high sugar, fat and salty sweet 
consumption, practices of adding fish sauce and sugar in cook 
food as well as lower overweight children. It also found that 
the satisfaction among teacher and children as the education 
tool were joyful to teaching and learning and easy to apply for 
good food and nutrition behavior change. Besides, more novel 
food and nutrition had been created among teacher, children 
and parents. 

Conclusions:However it was recommended that content 
and element should be adopted and applied to meet the needs 
of users at each level for application at national level of Thai-
land. 

Key words: food and nutrition, education tool, primary 
school.
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PO1703
LESSON LEARNED: IMPROVEMENT OF FOOD 
QUALITY IN SCHOOL AND CHILD DEVELOPMENT 
CENTER FOR SUSTAINABLE CHILD NUTRITION
S N. Damapong1, W. Kongnoo, P. Monarumit
1The Project To Develop Systems and Mechanisms 
For Age-Appropriate Nutrition For Thai Children, 
Thailand 
2Bureau of Nutrition, Department of Health 
3The Project To Develop Systems and Mechanisms 
For Age-Appropriate Nutrition For Thai Children, 
Thailand

Background and objectives: Since the Thai government 
have transferred its administrative authority to local govern-
ment it found nutrition in local school and child development 
center (CDC) is not up to par. 

Methods: Hence the Health Department together with The 
Nutrition Association of Thailand under the royal patronage 
of Her Royal Highness Princess Maha Chakri Sirindhorn had 
organized a study to find ways and means to strengthen the 
management capability of the local government, school, CDC, 
community and social network to be able to develop good nu-
trition practices for child optimal growth. Five strategy applied 
were; a) Food and nutrition surveillance of which the informa-
tion would be utilized for policy planning. b) Potential develo-
pment on food and nutrition practice, c) Support innovation 
food and nutrition materials based on FBDG to administrator, 
child care attendants, cook, food seller, school child teacher, 
parent, worker. d) Forum for exchanging view and experien-
ces. e) Empowerment supervision and monitoring. It founded 
39.2% CDC and 28.8% school were able to develop quality nu-
tritious lunch with vegetable and fruit served daily. The prac-
tice had good impacted to child nutrition as stunt and obesity 
decrease remarkably. 

Results: The key success issue included 1) The increase cost 
of CDC and school lunch to Baht 15 – 20 from Baht 13 per 
person per meal by the local government. 2) Application of nu-
tritionist to be responsible in food and nutrition or the respon-
sible party including administrator, teacher, cook, school child 
leader, parent would be trained on food and nutrition regularly. 
3) School and CDC. lunch specification be employed for food 
caterer to be followed. 4) Local central kitchen. 5) Vegetable 
garden for lunch program. 

Conclusions: Key mechanism of the success is a capacity 
building of the local government for public policy planning on 
food and nutrition. 

Key words: Improvement of food quality/sustainable child 
nutrition

PO1704
A FOLLOW-UP SURVEY IN JAPANESE FEMALES: 
CHANGES OF BONE MINERAL DENSITY AND LI-
FESTYLE RELATED FACTORS
N. Nakashima1, M.Arimatsu2, I. Kawakami3, N. Kitano1, 
T. Kitano4

1Faculty of Environmental and Symbiotic Sciences, 
Prefectural University of Kumamoto, Kumamoto, 
Japan 
2Department of Fundamental Nursing, School of 
Health Sciences, Kumamoto University, Kumamoto, 
Japan 
3Department of Nutrition Science Faculty of Living 
Science, Shokei University, Kumamoto, Japan 
4Department of Public Health, Graduate School of 
Life Sciences, Kumamoto University, Kumamoto, 
Japan

Background and objectives: To clarify the relationship bet-
ween bone mineral density (BMD) and lifestyle related factors 
in Japanese females. 

Methods: The subjects were 214 females aged 19-21 years. 
In 1992-1995, we have measured their BMD (of lumbar spine 
(L2-4), total body, arms and foots), body habitus, and lifestyle 
related factors self-reported questionnaire. To compare these 
values with the ones of themselves at the other points, as a ti-
me-series, we intended to measure again the values. 80 subjects 
of them were actually measured in 2006-2010, hence we inves-
tigated them in this study. Note that for each 80 subjects, we 
have a pair of the values whose distance is in at least 14 years. 
We used paired-t test in the following. We compared the pairs 
BMD at the baseline and follow-up. Also, we classified 80 sub-
jects under tertiles, by body mass index (BMI) at the baseline. 
For each tertiles, we used the values at the two points. Besides, 
we did by bone-free lean tissue mass index (LMI) as same as 
above. 

Results: On the case of no classifying, we recognized signi-
ficant differences in BMD of total body, arms, foots (p < 0.001), 
while no difference in L2-4. On the highest tertiles by BMI, we 
estimated that with respect to L2-4, their BMD increased signi-
ficantly (p < 0.05). On the highest tertiles by LMI, we obtained 
a similar result as the case of BMI. The other result was that 
LMI associated significantly with several lifestyles (p < 0.05). 

Conclusions:We estimated that BMD of some parts had 
increased from the baseline to the follow-up. We also asserted 
that, it was important for BMD to keep both body weight and 
fat-free mass appropriate, in particular, during early life. 

Key words: Bone mineral density, Young Japanese females, 
Body composition.
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PO1705
MALNUTRITION AND THYMIC HYPOPLASIA IN 
THE INFANCY
E. Castellanos1

1Department of Allergy and Inmunology, University 
Hospital, Cuba

Background and objectives: The thymus is an organ pri-
mary linfoide; decisive for the thymopoiesis and development 
of system inmunitario in the early childood, the nutritional 
lacks, result in thymus structural and functional changes and 
in the appearing of infectious complications. 

Methods: In this study longitudinal prospective were stu-
died 125 patients undernourished in during 6 moths with thy-
mic hypoplasia and recurrent sepsis among 1-7 years old. The 
patients stratified in working groups according to the measu-
rement of thymic area for ultrasound themselves: Critical ( less 
than 500mm2), moderated ( 501-999 mm2) and normal ( 100-
1500 mm2).We realized correlation test between groups. 

Results: We found a positive correlation among the malnu-
trition and the thymic hypoplasia, being more significant in the 
critical respect to the ones that having the normal thymic area 
and had a positive correlation also among the malnutrition and 
the appearing sepsis complicated in the infants, with significant 
changes in the critical and moderated in relation to them with 
normal thymic area. 

Conclusions: Our results show that the malnutrition result 
in altered thymic activity in early life, therefore, its monito-
ring in the infants is very important in the development and 
functioning of thymus, for the opportune intervention in the 
fight against the infectious illnesses. 

Key words: Thymic hypoplasia, Nourishment, Sepsis, In-
fant, Malnutrition
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GROWTH AND BODY COMPOSITION CHANGES IN 
INDIAN UNDERNOURISHED CHILDREN
U. Deshmukh1, S. Joshi1, C. Joglekar1, E. Rush2, A. Kur-
pad3, C. Yajnik1

1King Edward Memorial Hospital and Research 
Centre, Australia 
2Faculty of Health and Environmental Sciences, 
Auckland University of Technology, Auckland, New 
Zealand 
3Division of Nutrition, St John’s Medical College, 
Bangalore, India

Background and objectives: Early life nutrition is linked to 
later life disease risks. India has the highest number of under-

nourished children in the world. Body composition and growth 
of undernourished children in community-based management 
of acute malnutrition (CMAM) is not investigated before. 

Methods: Children from nutrition rehabilitation centres 
who met the WHO weight-for-height-Z-score (WHZ) catego-
ries: severe-acute-malnutrition (SAM, n=57), moderate-acute-
malnutrition (MAM, n=29) and average (n=25) were measu-
red at baseline (aged 30±16.8 months), and followed for 18 
months. Measurements included standard of living, morbidity, 
dietary intake, anthropometry; bioimpedance and total body 
water (TBW) by the stable isotope technique of deuterium 
oxide dilution. The Institutional Review Board and the local 
health authorities provided study approval. 

Results: As expected the SAM compared with average chil-
dren had lower anthropometric Z-scores (weight, height, head 
and mid-upper arm circumference, triceps and sub-scapular 
skin folds) and lower fat free mass (FFM) and fat mass (FM) 
at baseline. After 18 months, SAM children had a significant 
increase in body fat%, yet WHZ-scores had improved from 
-3.8 to -1.8. Fat mass contributed to 18% of the weight gain in 
SAM, as compared to 8% in Average children. Younger age was 
associated with greater increases in TBW, FFM and FM; and 
low WHZ-scores at baseline predicted a higher body fat % at 
18 months. 

Conclusions: The children showed composite growth failu-
re. Follow-up of undernourished children showed differential 
catch-up and growth faltering patterns for weight, height, head 
circumference and adiposity. Recovery from undernutrition 
was marked by increase in adiposity, which may persist in later 
life and contribute to the risk of chronic diseases like metabolic 
syndrome and type 2 diabetes. The nutrient profile and role of 
nutrients, in foods provided in CMAM needs to be investigated 
further. 

Key words: Body composition, children, CMAM, undern-
utrition, chronic disease.

Funding agency: International Atomic Energy Agency, 
Vienna, Austria.
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EVALUATION OF THE ACQUISITION OF THE FA-
MILY FARMING GENRE: DATA ANALYSIS OF 
AWARD EFFICIENT MANAGER OF SCHOOL MEALS 
2011.
J Y. Toyoyoshi1, R. de Oliveira1, M Sineide. N dos Santos2, 
M. Santiago Galisa1, A. Polo Galante1

1Centro Universitário São Camilo, São Paulo, Brazil 
2Organização Ação Fome Zero, São Paulo, Brazil

Background and objectives: The Award Efficient Manager 
of School Meals organized by non-governmental organization 
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Ação Fome Zero, identifies and rewards best practices of muni-
cipalities with municipal public administration of the National 
School Nutrition Program (PNAE). The purpose of this study 
was to evaluate the acquisition of the family farming food gen-
re by municipalities awarded the Prize. 

Methods: The study used data from the 8th edition of the 
Prize 2011 (percentage of the purchase of family farming and 
the types of food purchased). 

Results: 19 municipalities made the purchase of family far-
ming, but only 18 municipalities declared the percentage pur-
chase and cited the foods that are purchased. Only 8 counties 
achieved the goal of 30% of purchase family farming, 8 of the 
winners found themselves slightly below the percentage and 
2 much lower than recommended one. The food groups most 
commonly bought by 83% of municipalities were fruits / pulps 
and vegetables, the candy group was purchased by 67% of mu-
nicipalities. Despite the group of cereals, tubers and roots oc-
cupy the 4th position, only 2 municipalities reported buying 
rice, most of this group purchase were potatoes and cassava. 

Conclusions: These data demonstrated that some munici-
palities may even have reached 30% of food genre coming from 
the family farming, but this does not guarantee that there is 
variety in the types of food purchased and neither guarantee 
that the already purchased are products that encourage healthy 
eating habits. 

Key words: Food consumption. Food production. School 
feeding.

PO1708
SENSORY AND NUTRITIONAL EVALUATION OF A 
MUNICIPAL SERVICE OF COMMUNITY KITCHEN 
FOR POOR AND HOMELESS PERSONS
B. Patiño Villena1, A. Navarro García2, MJ. Periago Cas-
tón3, A. Rodríguez Tadeo3, A. Duarte López2, G. Ros Be-
rruezo3, E. González Martínez-Lacuesta1

1Municipal Health Services, Department of Social 
Welfare and Health, Local Government of Murcia, 
Murcia, Spain 
2Prevention and Social Integration Section, Munici-
pal Service of Social Services, Local Government of 
Murcia, Murcia, Spain 
3Nutrition and Food Science, Veterinary School, Uni-
versity of Murcia, Murcia, Spain

Background and objectives:: Local government of Murcia 
has a service of community kitchen for homeless. It is neces-
sary to adapt the resources and provide of monitoring indica-
tors facing to the increasing demand in the currently economic 
crisis. The objective is to optimize the supply of menus in order 
to ensure the health of the users and the efficiency. 

Methods: Sampling stratified by sex and nationality. Trai-
ned interviewers investigated: 1) anthropometry, socio-demo-
graphic data, and food preferences; 2) nutritional assessment 
by double weighted; 3) acceptability of the usual menu, and 4) 
perception of the process of assistance.The scales used were he-
donic and perceptions facial type, of 7 points, in Arabic and 
French. Acceptability and the overall assessment were also sco-
red with a note (0-10). The nutritional goal was set at the 40% 
of daily needs. 

Results: Users: 200; N = 50 (45 men); 14 nationalities, 5 
alimentary groups: Spanish, Maghrebians, Eastern Europeans, 
South American and African; Average: 46 years old; There are 
not underweight, 58% excess weight; 30% limited chewing ca-
pacity, 10% do not make another meal a day. Sensory evalua-
tion of 13 dishes of the menu is acceptable (5, 8) and correlates 
with the percentage remains uneaten. Found deficient texture 
of rice and pasta. The usual menu has a high acceptability (5, 
65) correlating with the overall rating of service (8, 62); The 
best accepted are dairy products, fruit and legumes, and the 
worst fish. There are differences between acceptability by natio-
nality. Intake: 813 kcal/meal (deficit: 327 kcal/meal), 31% fat, 
19% protein. Negative perception of the amount, the behavior 
of other users, and noise. 

Conclusions: Excellent assessment, with improvement 
areas: Increase energy and amount, improve the textures and 
tastes consider. Sensory analysis and perceptions allow you to 
design menus and services that maximize satisfaction, nutritio-
nal intake and minimize remains. 

Key words: Homeless, Food Services, Sensory evaluation

PO1709
CONCERN ABOUT HIS BODY, SELF-ESTEEM AND 
DISORDERS OF EATING IN YOUNG
I C. Moran-Alvarez1, V.Cruz-Licea1, L T. Yamamoto-Ki-
mura1, M G.Alvear-Galindo1, C. Urbina1

1Departamento de Salud Pública, Facultad de Me-
dicina, Universidad Nacional Autónoma de México, 
Mexico

Background and objectives: In the last years, it has been 
sought to understand why youngsters try to diminish their 
body weight through a variety of mistaken eating and exer-
cising behaviors. These, added to the concern for their body 
and low self esteem, may turn into a Eating Behavior Disorder 
(EBD). The purpose of this work was to measure self-esteem, 
preoccupation regarding body image and EBD, in youngsters 
in a high school (middle school) in Mexico City. 

Methods: To 47 adolescents, 61% women and 49% men, 
with an average age of 14 years old, three tools wee applied: 
Eating Attitude Tests (EAT-26) to measure FBD, Body Image 
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Ansiety (BIAS), modified to measure the concern towards the 
body, and Assessment Questionnaire self-esteem Evaluation to 
measure adolescents’ self esteem, validated in this population. 
Weight was recorded in kilograms and height in centimeters to 
calculate Body Mass Index (BMI) in adolescents. A statistical 
analysis was performed to calculate frequencies, correlations 
and associations with a statistical significance lf 95%, using the 
SPSS computer program. 

Results: FBD frequency was of 10.6%, low self-esteem was 
found in 93.6% and 75.3% are concerned about their body. 
No statistically significant differences were found, although 
frequency was higher in women. Overweight and obesity 
in women were 34.5% for each and 6.9% for morbid obesity. 
Overweight and obesity in men were 61.1% and 11.1% respec-
tively. Higher FBD, low self esteem and concern towards body 
frequencies were found in groups with overweight and morbid 
overweight both in men and women. No statistically significant 
associations were found. 

Conclusions: Despite the small sample, a high risk frequen-
cy for EBD was found, in a three women to one man rate. It is 
necessary to continue with this line for it is a high risk group. 

Key words: FBC, self esteem, body image, eat-26.

PO1710
DOUBLE BURDEN OF MALNUTRITION IN BURKI-
NA FASO, A GENDER AND LIFE STYLE BOUND UP 
PROBLEM RELATED TO EDUCATION AND POVER-
TY
A N. Zeba1, H. Delisle2, G. Renier3

1Institut de Recherche en Sciences de la Santé-
Direction Régionale de L’Ouest Bobo Dioulasso, 
Burkina Fasso 
2Département de Nutrition, Faculté de Médecine, 
Université de Montréal, Montréal, Canada 
3Centre Hospitalier Universitaire de Montréal, 
Département de Médecine, Université de Montréal, 
Montréal

Background and objectives: Evidence suggests that nu-
trition transition with a progressive shift in diet and lifestyle 
factors plays a crucial role in the increasing cardio-metabolic 
factors (CMRF). While CMRF are escalating in the develo-
ping countries, global and micronutrients malnutrition remain 
highly prevalence even among adults, portraying the double 
burden of malnutrition, within a population, household and 
even within the same individual. This study examined the re-
lationship between nutritional deficiencies, cardio-metabolic 
risk factors (CMRF) with lifestyle habits in adults. 

Methods: We randomly selected 330 households stratified 
by income tertile. In each income stratum, 110 individuals 

aged 25-60y and having lived in Ouagadougou for at least six 
months were randomly selected, and underwent anthropome-
tric measurements and blood sample collection. Lifestyle ha-
bits were also assessed with dietary intake computed in dietary 
patterns using cluster analysis. 

Results: Two distinct dietary patterns were identified - ‘ur-
ban’ (29% of subjects) and - ‘traditional’ (71%). Women, low 
income and none educated subjects, were significantly aggre-
gated in ‘traditional’ cluster whereas men, high income and 
more educated subjects were significantly in ‘urban’ cluster. 
Anaemic, iron and vitamin A deficient subjects were signifi-
cantly more prone to have ‘traditional’ diet. The ‘urban’ cluster 
was characterised by a higher intake of fat, and sugar, whereas 
a higher intake of protein, carbohydrate and fibres was in the 
‘traditional’. Both patterns exhibited no difference for CMRF 
prevalence’s. Subjects in ‘traditional’ diet had more active time 
and those in ‘urban had significantly higher sedentary time. 
The ‘traditional’ diet, poverty, female gender and sedentary 
time have been founded to be the most contributing factors to 
the double burden of malnutrition. 

Conclusions: The rapid nutrition transition is reflected in 
this co-occurrence of CMRF and nutrition deficiencies, stres-
sing the need for prevention strategies addressing both ends of 
the nutrition spectrum. 

Key Words: Double nutritional burden, diet and lifestyle.

PO1711
THE KUWAIT NUTRITION SURVEILLANCE SYS-
TEM: AN EXAMPLE FOR OTHER COUNTRIES
M. Alsumaie1

1Ministry of Health, Kuwait

Background and objectives: The Kuwait Nutrition Survei-
llance System (KNSS) is a nation-wide Nutrition Surveillance 
system which was established in 1995. KNSS main aim is to 
provide timely data for monitoring the health and nutritional 
status of the Kuwaiti population. Identify the functioning of the 
KNSS as an example for the region. 

Methods: The KNSS is designed as a sentinel data collection 
for “purposive’ sampling. The target population covers children 
under 5 years old and women of child bearing age from the 
health centers of all the governorates. The school aged children 
are chosen from sentinel schools. The adult sample is chosen 
from the Medical Council, Public Authority for Social Securi-
ty, universities and colleges. The KNSS collects information on 
the following indicators: weight, height, hemoglobin for all age 
groups, in addition cholesterol, blood glucose and data on life 
style including intake of fruits & vegetables, smoking and phy-
sical activity patterns for adults. Infant feeding practices data 
are also collected for children less than two years. 
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Results: The KNSS data are analyzed annually and reported 
to the public through media, and to stake holders at MOH who 
use the information for policy making, policy changes, and to 
help in guiding and shaping public health programs. 

Conclusions: The system is simple, sustainable and tailored 
to the needs of the country and within the health care system. 
KNSS provides useful information on trends which can alert 
the health authorities and trigger policy changes. The KNSS 
can be considered as an example for the region. 

Key words: Kuwait, Nutrition Surveillance, example.

PO1712
DISCREPANCY BETWEEN TWO METHODS OF A 
QUESTIONNAIRE TO MEASURE FOOD FREQUEN-
CY
E. Ramos1, 2, E. Curiel3, A. Castro1, 2, A. Salinas1, 2, G. Nu-
ñez1, 2, E. Ramírez1, 2

1Universidad Autonoma de Nuevo Leon, Mexico 
2Facultad de Salud Pública y Nutrición 
3Maestría en Ciencias en Salud Pública

Background and objectives: The frequency questionnaire 
of food consumption (CFCA) is a relatively economical, fast 
and easy-to-apply dietary assessment tool. It allows informa-
tion of the habitual consumption in the long run in large po-
pulations, used as the main instrument for the calculation of 
dietary intake in age groups. The CFCA, is a fragile methodo-
logical part in nutritional epidemiology based on information 
that reports the person memory. The hypothesis is that there 
is discrepancy in results in the same instrument by submitting 
it to two methods. Objective : Set if there is difference in the 
information obtained in the CFCA final when you follow up 
on the diet of the school in relation to that obtained for first 
intention (initial CFCA). 

Methods: Pre experimental study, observation units were 
selected on the basis of invitation, were 242 CFCA applied to 
121 mothers of three cities in Mexico. 

Results: 108 Included food, 12 (11%) have difference in the 
amounts consumed (p < 0.05). Vegetable oil was the only one 
with values higher in the CFCA final (p < 0.00). The total num-
ber of food consumed in the CFCA final was lower (p < 0.000). 
The number of food from cereals, fruits, fats and oils and pulses 
was lower in the initial CFCA (p < 0.05). In the initial CFCA, 
dietary intake of carbohydrates and proteins were higher (p < 
0.05) and lower lipids (p < 0.05) with respect to the final CFCA. 

Key words: food, food consumption.

Findings: Dietary information obtained a CFCA is diffe-
rent when the mother was tracking to the diet of the school 
compared to that obtained for first intention. 

PO1713
FOOD FREQUENCY, PHYSICAL ACTIVITY AND SE-
DENTARY LIFE STYLE OF OVERWEIGHT AND OBE-
SE SAUDI YOUNG WOMEN
L. AL-Oboudi1, H. Abuhaimed1

1Princess Nora Bint Abdulrahman University, Saudi 
Arabia

Background and objectives: Obesity is considered as epide-
mic health problem among Saudi women, thus it is important 
to determine some of the factors associated with overweight 
and obesity for planning the appropriate intervention to im-
prove the health status of the community. The aim of the study 
was to determine the food frequency, Physical activity(FA) and 
sedentary life style of overweight and obese Saudi young wo-
men and its relationship to body weight status. 

Methods: 182overweight and obese(BMI > 25) Saudi young 
women (18-25years) completed a self â€“report questionnai-
re, Physical activity (FA) was assessed using the official Arabic 
form of IPAQ, followed by questions about food consumption 
frequency per week. 

Results: The study demonstrated that overweight Saudi 
young women do not engage in any physical activities except 
climbing stairs two times per week (21.1%) and house work 
3 times/week (20.3%). While the most common physical ac-
tivities (FA) among obese Saudi young women were walking 
once a week (33.3%), followed by doing house work every day 
(24.1%) and climbing stairs once a week (20.4%) and. Both 
overweight and obese Saudi young women do not eat healthy 
food such as fish, egg, and yogurt. They consume vegeta-
bles and fruits, sweets, juices, and fast food 2-3 times/week. 
Overweight Saudi young women spend 3hours watching TV 
or video (22.7%) and two hours using computer (21.9%) and 
8 hours sleeping(24.2%). While obese Saudi young women 
spend 2hours watching TV or video (25.9%) and1 hour using 
computer (22.2%) and 9 hours or more sleeping(25.9%). 

Conclusions: The study indicated a high level of inactivi-
ty among overweight and obese Saudi young women, and low 
consumption of healthy food. 

Key words: Food frequency, Physical activity, overweight 
obese, Saudi young women.
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PO1714
THE GRADUATE FROM AGRICULTURE TECHNICAL 
COURSE AND HIS RELATIONSHIP WITH FOOD 
AND NUTRITION SECURITY: A WORRYING SITUA-
TION
H. Oliveira1, M. Ávila1, H. Silva1, S. Neves1, V. Silva1

1Instituto Federal de Educação, Ciência e Tecnologia 
Do Ceará - Campus Crato, Crato, Ceará, Brazil

Background and Objectives: The Professional Agricultu-
ral Technician, among other functions, can plan and monitor 
all phases of agricultural development projects, administer ru-
ral properties and act in programs of technical assistance and 
agricultural extension next to small producers. In actions that 
promote Food and Nutrition Security (FNS), it is supposed to 
be a profession of great importance. The Brazilian government 
has implemented them on different axes like policies directly 
linked to the production and distribution of food and local 
development. The objective is to assess the knowledge of stu-
dents Federal Institute graduated from the agriculture techni-
cal course in the perspective of professional practice with FNS. 

Methods: It was applied to 101 graduates a semi-structured 
questionnaire whose options responses could be ‘yes’ or ‘no 
and justified’. The variables analyzed were knowledge about: 
FNS, governmental programs related to the relationship bet-
ween the profession Agricultural Technician and food security 
of population. 

Results: The analysis showed that 45.5% of agricultural te-
chnicians trained by the institution reported had never heard 
about SAN. Among the 29 students (34.6%) who reported 
knowledge of SAN government programs, 83% exemplify them 
properly. For 94.1%, the profession is related to FNS. Howe-
ver, 61.4% of them only related FNS to Good Manufacturing 
Practices, to the detriment of the social and political context 
in Brazil. They did not show reasonable knowledge about the 
topic and not associated it with their professional development, 
reducing their potential as agents of health promotion and per-
formers of government programs. 

Conclusions: The study demonstrated the need to include 
discussion of political and social content of food security to 
reorder the curriculum and its linkage with other program-
matic contents, allowing the knowledge to Agricultural Tech-
nician for the work socially engaged and promoting local de-
velopment. 

Key words: Food Security, Agricultural Technician; Voca-
tional Education; Development Site.

PO1715
NUTRITIONAL STATUS AND DIETARY PATTERNS 
IN SCHOOLCHILDREN OF THE WAYUU ETHNIC 
GROUP FROM MARACAIBO, VENEZUELA
D. Villalobos1, A.Bravo1, M. Duque1, T. Rincón1, J. 
Puentes1, S. Sequera1

1Laboratory of Research and Development in Nutri-
tion (LIDN), University of Zulia, Venezuela

Background and objectives: Malnutrition in early chil-
dhood is an important health problem, it causing stunted 
growth, as well as a limited mental and physical development 
of schoolchildren. The aim of this study was to determine the 
nutritional status and dietary patterns in schoolchildren of the 
Wayuu ethnic group. 

Methods: The study was descriptive and cross-sectional, 
which was evaluated a random sample of 100 children aged 
6-9 years, of both genders, from a public school located in the 
community of Laguna “Las Peonias” in Maracaibo city, Zulia 
State, Venezuela. Assessment of anthropometry was performed 
through the combination of indicators (weight/height, height/
age and weight/age), according to the WHO criteria. A dietary 
assessment (food frequency) was also applied. For diagnosis of 
socioeconomic status was used the modified Graffar method. 

Results: Anthropometric analysis showed that 68% of 
schoolchildren had normal nutritional status, while 32% were 
malnourished (11% deficit and 21% excess). The frequency of 
consumption showed a daily intake of pasta, rice and corn flour 
(80%), banana (81%), sugar (92%), oils and margarine (75%) 
and eggs, dairy products (72%). The economic assessment 
showed that 82% of families were living in poverty (56% in re-
lative poverty and 26% in extreme poverty). 

Conclusions: We conclude that in this indigenous commu-
nity there are a lot of social, cultural and environmental factors 
that adversely compromise the nutritional and feeding of the 
children in growing period. 

Key words: Nutritional status, anthropometry, schoolchil-
dren, Wayuu, dietary assessment.



1079Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

PO1716
THE NATIONAL EVALUATION PLATFORM: A NEW 
WAY TO EVALUATE NUTRITION PROGRAMMING 
IN MALAWI
R. Heidkamp1, M. Kanyuka2, E. Hazel1, A. Amouzou1, J. 
Bryce1

1Institute for International Programs, Johns Hopkins 
Bloomberg School of Public Health, MD, USA 
2Malawi National Statistics Office, Malawi

Background and objectives: Recent global initiatives pro-
mote nationally-coordinated multi-sectorial efforts to address 
malnutrition at scale. Direct and indirect approaches hold pro-
mise for accelerating impact but are difficult to evaluate. IIP-
JHSPH is implementing a three-year, four-country project in 
collaboration with in-country institutions to test the National 
Evaluation Platform (NEP) approach for evaluating Maternal 
Child Health and Nutrition programs. The NEP consolidates 
validated district-level data from existing cross-sector sources 
(e.g., census, routine information systems, surveillance, hou-
sehold surveys) with ongoing district-level documentation 
of program implementation and contextual factors. The NEP 
supports longitudinal assessment of multiple programs, using 
several analytical approaches to generate findings that support 
local, national and global decision making. Since 2010, IIP-
JHSPH and local partners in Malawi have implemented a NEP 
design to evaluate the Rapid Scale-Up of Integrated Communi-
ty Case Management (iCCM) programs in 17 of the country’s 
28 districts. We examined the feasibility of extending the NEP 
to incorporate nutrition-specific interventions and outcomes 
nationally. 

Methods: We considered multiple dimensions of feasibili-
ty: 1) fit with national policy and implementation landscape; 
2) availability of appropriate cross-sector data; 3) availability 
of valid documentation tools; and 4) data storage, accessibility, 
and utilization issues. Methods included document review and 
key informant interviews. 

Results: Malawi is a Scaling Up Nutrition (SUN) country 
with high-level government and donor support for the NEP. 
Periodic nationally-representative health, nutrition, agricul-
ture and food security surveys are available, but cross-survey 
indicators are not identical and require quality checks. iCCM 
documentation tools for community health workers can be 
modified for nutrition programs. The National Statistics Office 
is well situated to manage the NEP database. 

Conclusions: The cross-sector NEP is feasible and well-
suited for evaluation of muliti-sectoral nutrition programs in 
Malawi. Lessons learned will apply to other NEP countries. 
Funding support: Canadian International Development Agen-
cy. 

Key words: program evaluation, Scaling Up Nutrition, 
Malawi

PO1717
SELECTION OF FOOD IN A DINING ROOM AT UNI-
VERSIDAD IBEROAMERICANA, MEXICO CITY
I. Cruz1, C. Martínez1, E. Escalante1, M. Mier1, K. Domin-
guez1

1Health Department, Universidad Iberoamericana, 
Mexico City, Mexico

Background and objectives: The selection of food on po-
pulation groups can be characterized primarily by Genetics 
and culture to which belongs the group. The decisions of food 
choices are influenced by several factors, such as past experien-
ces, the environment, choose habits and age (in age groups also 
influences the context, psychology, tastes, among others). 

Methods: In order to describe food choice in one of the di-
ning rooms at the Universidad Iberoamericana, we conducted 
a transversal and descriptive study of a sample of 397 users, 
men (60%) and women (40%). We interviewed students, tea-
chers, administrative and service staff of both gender and di-
fferent ages. We took a picture of the selected food dishes. The 
menu includes a choice of soup soupy, dry soup, main course 
with garnish, salad, fruit and/or dessert, bread and/or tortilla. 
Each time includes at least two options. 

Results: 80% of the group selected liquid soup, 78% choose 
dry soup. 45% prefer rice and 33% pasta. For the main cour-
se, 25% opt for chicken; this option generally includes foods 
of animal origin (93%). 37% consumed beans and 55% prefer 
salad as garnish; the male population consumed less vegeta-
bles. 67% preferred dessert instead of fresh fruit, this is more 
frequent among students. 

Conclusions: We found that selection of food is similar to 
that described in national surveys and other studies. Charac-
terization by age, sex and working group will allow us to set 
appropriate interventions by taking into account the specific 
cultural parameters to establish sustainable actions and pro-
mote healthy lifestyle. 

Key words: Food selection, preferences.

PO1718
STUDENT CONSUMPTION OF ALCOHOLIC AND 
ENERGY-DENSE BEVERAGES ACCORDING TO 
TIME OF CLASS ATTENDANCE IN A PRIVATE UNI-
VERSITY
R F. Simony1, C. Pikelaizen1

1Mackenzie University, Sao Paulo, Brazil

Background and objectives: Young people represent one 
of the largest groups of consumers of alcoholic beverages and 
sugary drinks, which makes the study of their patterns of con-
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sumption relevant in the context of prevention of disease and 
older age health complications. The aim of this study was to 
compare potential differences in the drinking behavior of stu-
dents attending morning, afternoon and evening classes and 
its impact on their nutritional status and macronutrient intake. 

Methods: In this cross sectional study a sample of college 
students attending morning, afternoon and evening classes an-
swered a questionnaire about food and beverage consumption 
that also included a 24-hour dietary recall. Nutritional status 
was determined by self-reported weight and height. 

Results: Students who attended morning-only courses re-
ported the lowest alcohol consumption. Afternoon-only stu-
dents were the highest consumers of alcohol, which resulted in 
excessive carbohydrate intake for 73% of the group. Processed 
fruit juice was the most consumed beverage in all groups (37% 
morning and afternoon, 47% evening), followed by sodas (13% 
morning and 20% evening). Overweight was more prevalent 
among evening-only students (30%) and the highest prevalen-
ce of obesity was detected in the morning-only group (6, 7%). 
Both these groups presented fat intakes above the recommen-
dations (33% evening and 27% morning). 

Conclusions: Although the overall majority of the sample 
was normal-weight (BMI 18.5 - 24.9 kg ¨Mm2 ), overweight 
and obesity were more frequent among the morning and eve-
ning groups, the highest consumers of fats. Carbohydrate intake 
in the afternoon group was greatly impacted by sugary drinks 
and alcohol. It is important to adopt strategies that emphasize 
the benefits of healthy eating and reducing the consumption of 
beverages with high sugar and alcohol content. 

Key words: university students, food consumption, sugary 
drinks, alcoholic beverages.

PO1719
IMPACT OF A MULTISECTORAL PUBLIC HEALTH 
AGRICULTURE INTERVENTION IN A POST-EMER-
GENCY SETTING IN HAITI.
D. Sanou1, Y. Philizaire2, B. Arcens3, P M. Ndoye3, J P. Fos-
chia4, M P. Elisme4, E. Blain5, J E. Saint Fleu5, E. Pauze1, 
M. Batal1, A. Yao3

1Faculty of Health Sciences, University of Ottawa, 
Ottawa, Canada 
2Faculté d’agriculture et de médecine vétérinaire, 
Université d’État d’Haïti, Port au Prince, Haiti 
3Food and Agricultural Organization, Haiti country 
office, Port au Prince, Haiti 
4Medecins du Monde France – Haiti country office, 
Port au Prince, Haiti 
5United Nations International Children Emergency 
Funds – Haiti country office, Port au Prince, Haiti

Background and objectives: Since the 2010 earthquake, 
several international organizations are active to providing 
emergency nutritional interventions, and exploring options for 
more sustainable food systems in Haiti. This paper reports the 
impact of a multisectoral intervention implemented by Food 
and Agricultural Organization, Medecins du Monde France 
and German Red Cross and aimed at improving food and nu-
trition security and household resilience. 

Methods: The study included a quantitative knowledge at-
titudes and practices (KAP) survey and focus groups. The KAP 
survey included 529 households (intervention group = 255 
and control group=274). We collected data on food security, 
dietary practices and dietary diversity, infant and young child 
feeding practices and sanitation. 

Results: The intervention has strengthened operational ca-
pacity for managing malnutrition in 7 health centers, provided 
agricultural equipments and inputs to 1200 households, and 
supported 800 home gardens and 200 livestock farms. Mothers 
exposed to the intervention have better practice for breastfee-
ding and appropriate management of diarrhea. The dietary di-
versity score in the intervention group increases from 4.9 to 
6.8. Fruit/vegetable consumption was higher in intervention 
group as compared to control group (86% versus 67%) but no 
difference was observed for animal products. Food insecurity 
was still highly prevalent (68%) in both groups and was still 
higher in intervention group. Focus group discussions suggest 
that overcrowding, poverty, single parent status, emigration, 
dependency on foreign aid created by distribution of food 
stamps and some food taboos were potential barriers to the 
program effectiveness even when the mothers gain the appro-
priate knowledge. The recurrence of natural disasters was also 
a potential treat. 

Conclusions: The project highlights the possibility to com-
bining emergency initiatives that meet the immediate nutrition 



1081Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

needs and development interventions that enhance the resi-
lience capability of the more vulnerable households and provi-
de more sustainable solutions. 

Key words: food security, Haiti, public health, nutrition, 
emergency.

PO1720
FOR THE DEVELOPMENT OF STRATEGIES TO PRE-
VENT THE RISE OF OBESITY IN MOROCCO
Bour1, A F. Derouiche2, Y. Kameli3, M. Holdsworth4, A. 
Gartner3, E. Landais3, S. Goumi1, F. Delpeuch3

1Faculty of Sciences, Ibn Tofail University, Kenitra, 
Morocco 
2Hassan II University, Mohammedia – Casablanca, 
Morocco 
3UMR204 NUTRIPASS, IRD, Montpellier, France 
4ScHARR, Faculty of Medicine, Dentistry and Health, 
University of SheE eld, UK

Background and objectives: policy makers in most coun-
tries are aware of the growing social and economic costs of 
obesity if nothing is done to change the trend. The causes are 
many and the answer must be multifactorial. 

Objective: To explore the views of key stakeholders towards 
a range of public policy options to prevent obesity in Mo-
rocco using a multi-criteria mapping methodology (MCM). 
Methodology: MCM is based on a 2 to 3 hour structured in-
terview s using MCM mapper software. Stakeholders apprai-
sed a set of pre-defined options by reference to criteria of their 
own choosing and provided relative weights to their criteria, 
and overall rankings of the policy options.Twelve public policy 
options were proposed for evaluation by 37 respondents from 
33 sectors.. 

Results: The12 options were all accepted. Behavior change 
through education get broad consensus. The same goes for tho-
se aiming to promote and enhance physical activity at school. 
Control of advertising is preferred to nutrition labeling. In each 
group of options, those aimed at children are preferred: curri-
culum and nutrition, physical activity at school, controlling ad-
vertising and marketing in schools. The performances of many 
options were considered dependent on education but also on a 
prior sensitization to the problem of obesity 

Conclusions: In Morocco, obesity seems not recognized as 
a problem, and when it is, it is seen as a priority issue, neither 
of health nor for society. Advocacy with policy makers and the 
awareness of the population are needed with emphasis on edu-
cational measures and those for children. 

Key words: Obesity, policy, policy makers, decision ma-
king, Morocco. Study funded by CORUS (France), IRD (Fran-
ce) and INNTA (Tunisia)

PO1721
PHYSICAL ACTIVITY AND NUTRITIONAL STATUS 
OF WOMEN IN PROCREATIVE AGE IN MOROCCO 
AND THEIR RELATIONSHIPS WITH SOCIODEMO-
GRAPHIC CHARACTERISTICS
Bour1, O. Ayyat1, A. Gartner2, E. landais2, J. El Ati3, B. Mai-
re2, P. Traissac2, H. El Hsaini1, Y. Al Karim1, F. Delpeuch2

1Faculty of Sciences, Ibn Tofail University, Kenitra, 
Morocco 
2UMR204 NUTRIPASS, Institut de Recherche pour le 
Développement-IRD, Montpellier, France 
3Institut National de Nutrition et de Technologie 
Alimentaire (INNTA), Tunis, Tunisia

Background and objectives: Obesity and related chronic 
diseases have grown rapidly in Morocco, particularly among 
women. The objective is to describe patterns of physical activi-
ty (PA) and energy expenditure (EE) of urban Morocco women 
and relationships with socio-demographic characteristics. 

Methods: A cross-sectional survey in Rabat (2009-2010) 
conducted on a representative sample of 895 women (20-49y). 
PA was assessed by validated frequency questionnaire (12 ca-
tegories of PA). Body Mass Index=weight/height2 defined 
overweight (¡Ã25kg/m©÷) and obesity (¡Ã30kg/m©÷)., The 
management of data files and calculation of derived variables 
were performed using the adequate methods. 

Results: Overweight affected the 2/3 of women, obesity 
nearly the 1/3 and abdominal obesity nearly the half. Activities 
that contribute to EE (kcal/d) were, in descending order: slee-
ping, walking, seating, light housekeeping and cooking. Low-
intensity activities contributed to 57.5% of the EE; those with 
moderate-intensity to 21.0%, and high-intensity to 2.6%. Only 
2% of women had a very inactive lifestyle; almost half of the 
women (45%) had a sedentary lifestyle and the third an active 
one. Only 14% of women had an important activity, and 3% 
were extremely active. The proportion of women with a hig-
her activity among working women and in women who have 
a children. 

Conclusions: In the study area, the duration of activities is 
related to certain environmental characteristics, social, cultural 
and family, regardless of economic status. Such results are use-
ful to consider in the implementation of targeted and tailored 
to specific population groups to promote physical activity and 
the fight against inactivity. 

Key words: Energy expenditure, obesity, sedentary, urban 
area, North Africa. Obe-Maghreb 6028: Study funded by CO-
RUS (France), IRD (France) and INNTA (Tunisia)
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PO1722
PLASMATIC LEVELS OF COPPER AND ZINC, NU-
TRITIONAL ANTHROPOMETRY AND LIPID PROFI-
LE IN AN INDIGENOUS POPULATION BARI FROM 
VENEZUELA
N. Martínez1, I. Túnez2, A. Bravo3, T. Mesa3, S. Linares3, D. 
Villalobos3, Y. Hernández3

1Nutrition Research Coordination, National Institute 
of Nutrition (INN), Venezuela 
2Department of Biochemistry and Molecular Biolo-
gy, University of Cordoba, Spain 
3Laboratory of Research and Development in Nutri-
tion (LIDN), University of Zulia, Venezuela

Background and objectives: Copper (Cu) and zinc (Zn) 
are essential trace elements involved in different biological 
functions, such as growth and development, blood cell forma-
tion, energy metabolism and immune response. The aim of this 
study was to establish a relationship between the plasma levels 
of copper and zinc with nutritional status and lipid profile in an 
indigenous population Bari from Venezuela. 

Methods: Blood samples were collected in 90 indigenous 
people who live in the community Bari “Kumanda” located in 
the Mountains of Perija, Venezuela. The nutritional status in 
children was assessed by mean of combining anthropometrical 
indicators (weight/age, weight/height, and height/age) and by 
mean of the body mass index (BMI) in adolescents and adults. 
Plasmatic Zn and Cu were determined by flame atomic absorp-
tion spectrometry and total cholesterol (TC), triacylglycerol 
(TAG) and HDL cholesterol (HDL-C) by enzymatic methods. 

Results: The 72.7% of Bari children presented undernutri-
tion, in 65.2% of adolescent and adult the nutritional status was 
normal and 30.4% was found with overweight. Plasma levels of 
trace elements (mg/ml) in children were 0.32±0.23 (Zn) and 
0.78±0.35 (Cu), while in adolescents and adults were found 
levels of 1.03±0.17 (Zn) and 1.15±0.47 (Cu). The 92.1% and 
62.5% of children were deficient in Zn and Cu, respectively. 
In adolescents and adults the overweight was associated with 
higher levels of TAG and VLDL-C (P=0.042). Children with 
low plasmatic Zn were found with TAG and VLDL-C higher 
in comparison with those children who had normal levels of 
Zn (P=0.001), but adolescents and adults indigenous people 
with subnormal levels of Cu showed decreased levels of TAG, 
VLDL-C (P=0.027) and HDL-C (P=0.017). 

Conclusions: These results demonstrate that Cu and Zn 
status could affect plasma lipid metabolism in different age 
groups of indigenous Bari. 

Key words: Copper, zinc, lipid profile, nutritional anthro-
pometry, indigenous Bari.

PO1723
CONCENTRATION OF HEAVY METALS AND ES-
SENTIAL TRACE ELEMENTS IN SCALP HAIR OF 
INDIGENOUS CHILDREN BARI FROM VENEZUELA
A. Bravo1, Y. Hernández1, B. Montilla2, M. Colina2, D. Vi-
llalobos1, M. Duque1, N. Martínez3, S. Linares1, D. Gar-
cía1

1Laboratory of Research and Development in Nutri-
tion (LIDN), University of Zulia, Venezuela 
2Laboratory of Enviromental Chemistry (LQA), De-
partment of Chemistry, University of Zulia, Vene-
zuela 
3Nutrition Research Coordination, National Institute 
of Nutrition (INN), Venezuela

Background and objectives: Determination of some che-
mical elements, such as heavy metals and essential trace ele-
ments in human hair has a great value as these evaluations allow 
scientific knows if some groups of people have been exposed to 
toxic elements or have been presented nutritional deficit. The 
objective of this research was to determine the concentration 
of some heavy metals (mercury, lead, aluminum, chromium, 
uranium), and essential trace elements (zinc, copper, selenium, 
manganese) in hair samples of indigenous children Bari. 

Methods: We performed a cross-sectional and analytic stu-
dy, which a total of 40 scalp hair samples were collected from 
children (2-12 years-old) belonging to the ethnic group Bari 
that live in the community “Kumanda”, located at the Moun-
tains of Perija, Venezuela. Hair samples were rinsed thoroughly 
with nonionic detergent and deionized water, then were mine-
ralized in an acid medium using Parr digesters. The elemental 
analyses were performed by Inductively Coupled Plasma Mass 
Spectrometry (ICP-MS). 

Results: Scalp hair samples showed the following levels 
(ug/g) of heavy metals: Hg 1.72±2.01, Pb 15.52±14.96, Al 
70.90±38.79, Cr 3.47±4.06, U 0.32 ± 0.42. Essential trace ele-
ments were found in the following concentrations (ug/g): Zn 
107.40±68.78, Cu 6.79±4.19, Se 3.19±4.34, Mn 25.33±14.21. 
Values of Hg, Pb, Cr, and Al were higher than those reported 
in the literature for human scalp hair. A significant correlation 
was found between Hg and Cr content in hair samples (r=0.923, 
p<0.001). Zn and Cu values presented an order of magnitude 
lower than that reported in the literature for human scalp hair, 
while Se and Mn levels were higher. 

Conclusions: We conclude that there is a source of exposu-
re to heavy metals in this indigenous community, as well as a 
deficit of some essential trace elements in Bari children. 

Key words: Heavy metals, essential trace elements, scalp 
hair, Bari children, ICP-MS.
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PO1724
MATERNAL BMI IN MID-PREGNANCY AND INSU-
LIN LEVELS IN OFFSPRING AT AGE 4 Y.
Y. Gutierrez-Gomez1, 2, U. Ramakrishnan3, A D. Stein3, R. 
Martorell3, C. Aguilar4, I. Romieu5, J. Rivera1

1Centro de Investigación en Nutrición y Salud, Insti-
tuto Nacional de Salud Publica, Cuernavaca, Mexico 
2Tecnológico de Monterrey, DF, Mexico 
3Hubert Department of Global Health, Emory Uni-
versity, Atlanta, USA 
4Departamento de Endocrinologia y Metabolismo, 
Instituto Nacional de Ciencias Medicas y Nutrición 
Salvador Zubirán, Ciudad de Mexico, Mexico 
5Nutrition and Metabolism Section, International 
Agency for Research on Cancer, Lyon, France

Background and objectives: Evidence suggests that ma-
ternal prepregnancy body mass index (BMI) and gestational 
weight gain may be associated with cardiometabolic risk fac-
tors in offspring later in life. However, little is known about the 
effects of maternal BMI during pregnancy on metabolic mar-
kers in early childhood. We examined the association of ma-
ternal overweight in mid-pregnancy with markers of lipid and 
glucose metabolism in offspring at age 4y. 

Methods: Study subjects were the offspring of women who 
participated in POSGRAD, a double-blind, randomized, and 
controlled trial in Mexico in which women were supplemen-
ted with 400 mg/d DHA or placebo from mid-pregnancy to 
parturition. We measured maternal weight and height at base-
line (18-22 wk gestation), and classified women as overweight 
if their BMI > 26.0 kg/m2 using a Latin American reference. 
We obtained non-fasting blood samples from 524 (53.9% of the 
birth cohort) offspring at age 4 y and analyzed these for gluco-
se, insulin, and lipids. 

Results: Prevalence of women overweight at baseline was 
46.8%. In offspring, mean+ SD of the biomarkers were: total 
cholesterol (157.9 +25.3mg/dl), LDL-C (83.0 +21.9mg/dl), 
HDL-C (51.7 +10.1mg/dl), Apo B (76.9 +15.2mg/dl), triglyce-
rides (122.1 +67.4mg/dl), glucose (93.7 +10.9mg/dl), insulin 
(9.7 +11.2ìU/ml), and the glucose/insulin ratio (14.8 +14.2). 
Offspring of women who were overweight in mid-pregnancy 
had higher insulin levels (2.15 ìU/ml; 95%CI 0.29, 4.01) and re-
duced glucose/insulin ratio (-2.75; 95% CI: -5.19, -0.31) com-
pared to those born to women who were not overweight, adjus-
ted for prenatal intervention group, fasting hours and offspring 
BMI. There were no significant differences in lipid and glucose 
levels. 

Conclusions: Maternal overweight during mid-pregnancy 
is associated with higher insulin levels and hence, reduced glu-
cose/insulin ratio in offspring at age 4. 

Key words: pregnancy, overweight, preschool, glucose, in-
sulin, lipid. Funded by NIH (HD043099). 

PO1725
INFLUENCE OF OVERALL MEAL SENSORY CHA-
RACTERISTICS ON SCHOOL LUNCH ACCEPTANCE
M. Liz Martins1, 2, SSP. Rodrigues1, 2, LM. Cunha2, 3, A. Ro-
cha1, 2

1Faculty of Food Science and Nutrition, University 
of Porto, Portugal 
2REQUIMTE, University of Porto, Portugal 
3DGAOT, Faculty of Sciences, University of Porto, 
Portugal

Background and objectives: Food intake at school is an 
important source to nutritional daily intake. School meals sen-
sory characteristics determine meals acceptance, influencing 
children food consumption. The present study aims to evaluate 
children’s satisfaction with meal sensory characteristics and its 
influence on school lunch acceptance. 

Methods: A stratified clustered sample of 463 fourth-grade 
children, aged 9 to 10 years old, chosen from 20 public primary 
schools in the city of Porto were evaluated. Satisfaction with 
school lunch in relation to overall sensory characteristics: tas-
te; smell; appearance and temperature, was determined using 
a questionnaire with a 4-point scale, ranging from “dislike” to 
“like a lot”. School lunch acceptance was assessed by plate waste 
measurement. Weighing of individual meals and leftovers was 
performed and plate waste (%) was determined based on indi-
vidual food servings. 

Results: Sensory characteristics of soup were less satisfying 
than the ones of both main dish and dessert. Boys were signifi-
cantly more dissatisfied with taste, appearance and smell of the 
main dish than girls. Children receiving free school lunch were 
more satisfied with sensory characteristics of all meal compo-
nents than children with partial or no financial support for 
school lunch. Average plate waste of soup and main dish was 
21.6% and 27.5%, respectively. Assuming that served portions 
are balanced with children’s nutritional needs, these were not 
being achieved. Rejection of school lunch, expressed by higher 
plate waste values, was negatively correlated with satisfaction 
towards taste, smell and appearance of soup (r=-0.223; r=-
0.197; r=-0.194) and main dish (r=-0.168; r=-0.126; r=-0.110, 
all significant at a 99% confidence level). 

Conclusions: Children dissatisfaction with school meal 
overall sensory characteristics was associated with lower ac-
ceptance of school lunch, pointing to the need of improving 
taste and appearance of meals. 

Key words: children satisfaction; meal acceptance; plate 
waste; school lunch.
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PO1726
CARDIOVASCULAR RISK IN HEALTH CARE PROVI-
DERS WORKING IN ROTATING SHIFTS AND DAYTI-
ME JOBS IN THE HERMINDA MARTIN HOSPITAL, 
CHILLÁN, CHILE
M. Cifuentes Muñoz1, M. Ruiz de la Fuente1, J. Parra Flo-
res1, A. Rodríguez Fernández1

1Departamento de Nutrición y salud Pública, Uni-
versidad del Bío-Bío, Chilán, Chile

Background and objectives: The study was carried out in 
the city of Chillán, Chile, and its objective was to identify the 
presence of cardiovascular risk factors in health care workers in 
the Herminda Martín Hospital in order to evaluate and com-
pare factor prevalence, stratifying the risk of a cardiovascular 
event. 

Methods: The sample corresponded to 138 workers, 108 in 
rotating shifts and 30 in daytime jobs. The Framingham Table 
was applied to evaluate the cardiovascular risk factors and the 
risk score was obtained following Framingham. Additionally, 
a survey was applied to determine sleep habits and alterations. 

Results: Men over 45 years and post-menopause women 
are strongly associated to turnicity. A large percentage of both 
types of workers studied were overweight or obese and also had 
total cholesterol over 200 mg/dl. The risk score of presenting a 
cardiovascular event in 10 years was 2.89 ± 3.37 and 1.58 ± 1.33 
for workers with rotating shifts and daytime jobs, respectively, 
which was significantly different. The variables that signifi-
cantly predict the Framingham score for workers with rotating 
were: age, smoking habit, total cholesterol, HDL cholesterol, 
and systolic arterial pressure. 

Conclusions: For workers with daytime shifts, the variables 
that significantly predict the Framingham score are: smoking 
habit, total cholesterol, systolic arterial pressure, age when be-
gan working, and years in the present job. 

PO1727
EFFECTIVENESS OF A LOCALLY PRODUCED 
READY-TO-USE-THERAPEUTIC FOOD FOR THE 
TREATMENT OF CHILDREN WITH ACUTE MALNU-
TRITION IN VIET NAM
T T. Nga1, M. Nguyen2, R. Mathisen3, D T B. Hoa1, H N. 
Minh1, L T. Hop1, J. Berger2, F T. Wieringa2

1National Institute of Nutrition, Ministry of Health, 
Hanoi, Vietnam 
2Institut de Recherche pour le Developpement 
(IRD), UMR204 NutriPass, IRD-UM2-UM1, Montpe-
llier, France 
3UNICEF, Hanoi, Vietnam

Background and objectives: Peanut-based Ready-To-Use-
Therapeutic Foods (RUTF) were shown to have a low accep-
tability in SE-Asia. Therefore, a RUTF was developed in Viet 
Nam by NIN, IRD and UNICEF based on locally available in-
gredients, which showed promising acceptability and impact 
on nutritional status among preschool children. The present 
study assessed the effectiveness of this RUTF on weight gain 
and recovery rates in children with acute malnutrition using 
the RUTF in a home-based treatment program. 

Methods: Community-based, randomized intervention 
trial with a local RUTF (LOC) and a standard available RUTF 
(STD) in 150 children, aged 6–59 months, with acute malnutri-
tion, enrolled in a home-based treatment program in Kon Tum 
province in Central Vietnam. 

Results: After 8 weeks intervention, nutritional status of all 
children was significantly improved (p<0.001). Mean weight 
gain was higher for STD group than LOC group, with incre-
ments in WHZ of +1.04 (± 0.97) and +0.69 (±1.01) respectively 
(p=0.04). Height also improved significantly and was not diffe-
rent between the groups, with a mean increase of 27.1 (±28.8) 
mm after 8 weeks, resulting in a mean increase in HAZ-scores 
of 0.43 (±0.99). The recovery rate from acute malnutrition with 
RUTF as home-based treatment was 70.8%, and not different 
between the 2 interventions. Acceptance (taste and palatabili-
ty) of the LOC tended to be higher than of the STD. 

Conclusions: LOC was effective in the treatment of severe 
acute malnutrition, and can be used successfully in Integrated 
Management of Acute Malnutrition programs (IMAM). This 
study also suggests that IMAM with RUTF can have a positive 
impact on height of wasted children, including those above 2 
years of age. The study supports the current efforts in Viet Nam 
to include IMAM and therapeutic foods into the National Tar-
geted Program and National Health Insurance scheme. 

Key words: children, malnutrition, RUTF, IMAM
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PO1728
REFERENCE VALUES OF URINARY HYDRATION 
BIOMARKERS OF MEN AND WOMEN
D. Bougatsas1, S. Kavouras1, 2, A. Hasanou1, K. Manolo-
poulou1, D. Panagiotakos1

1Department of Nutrition and Dietetics, Harokopio 
University, Athens, Greece 
2Department of Health, Human Performance and 
Recreation, University of Arkansas, USA

Background and objectives: Reference values for hydra-
tion status are not well established either in men or women, as 
there are few publications that have addressed the issue. 

Methods: 341 apparently healthy Greek women (n=141, 
age:45 ± 14.4y, mass: 70.7 ± 16.1kg, height: 1.62 ± 0.06m, BMI: 
26.6 ± 5.9kg/m2) and men (n=200, 47.2 ± 13.5 y, mass: 86.8 ± 
14.8 kg, height: 1.76 ± 0.07 m, BMI: 27.8 ± 4.2 kg/m2) provi-
ded first morning urine sample which was analyzed for urine 
color (Ucol) with the use of the eight-point scale, urine specific 
gravity (USG) and urine osmolality (Uosm).Volunteers also 
completed a food frequency questionnaire with the help of a 
trained investigator. Urine Samples were not received while 
women were on menstruation. 

Results: Means and 95% confidence intervals Uosm, Ucol, 
USG, water consumption and water intake per kg of body 
weight were 640 mOsm/kg (596-685), 2.8 (2.6-3), 1.018 (1.017-
1.019), 1376 ml (1263-1490) and 20.3 ml/kg (18.5-22.2)for wo-
men and 734 mOsm/kg (699-768), 3.1 (2.9-3.2), 1.020 (1.019-
1.021), 1456 ml (1353-1559) and 17.0 ml/kg (15.8-18.2) for 
men, respectively. 

Conclusions: These data provide reference values derived 
from various urinary hydration markers that can be used by 
dietitians, nutritionists, and clinicians in order to provide gui-
delines for men and women regarding their hydration status. 

Key words: Hydration Markers, Urinary, Reference Values

PO1729
REFERENCE VALUES FOR HYDRATION BIOMAR-
KERS OF CHILDREN 8-14 YEARS
S. Kavouras1, D. Bougatsas2, G. Arnaoutis2, E. Perrier3, L. 
Armstrong4, S. Tsipouridi2

1Department of Health, Human Performance and 
Recreation, University of Arkansas, USA 
2Department Nutrition and Dietetics, Harokopio 
University, Athens, Greece 
3Danone Research, Palaiseau, France 
4Department of Kinesiology, University of Connec-
ticut, USA

Background and objectives: Reference values for hydra-
tion markers do not exist in children. Also there is a lack of 
studies describing drinking habits of children. 

Methods: 152 Greek healthy boys and girls (29 girls, 8-10 
y (G8-10); 36 girls, 11-14y (G11-14); 41 boys, 8-10 y (B8-10); 
and 46 boys, 11-14 y (B11-14)) were asked to collect their uri-
ne for 24 hours while conducting normal daily activities. They 
were also instructed to record the fluids they consumed in a 
diary specially designed for children, for two consecutive days. 
Urine samples were analyzed for color (Ucol) via an eight-point 
scale, urine specific gravity (USG) via refractometry, and urine 
osmolality (Uosm) via a freezing point depression osmometry. 

Results: Means and 95% confidence intervals for TBW, 
Uosm, USG, Ucol, total fluid consumption and water con-
sumption were for G8-10: 21.2 L (23.1-19.3), 647 mOsm/kg 
(727-567), 1.018 (1.02-1.015), 2.8 (3-2), 1432 mL (1644-1219) 
and 976 mL (1178-774); for G11-14: 27.2 L (28.5-25.9), 615 
mOsm/kg (680-549), 1.016 (1, 018-1.015), 2.6 (3-2), 1918 mL 
(2139-1697) and 1197 mL (1392-1003); for B8-10: 21.7 L (23.5-
20.6), 686 mOsm/kg (757-615), 1.018 (1.02-1.017), 2.9 (3-2), 
1586 mL (1766-1407) and 972 mL (1153-792); for B11-14: 30.8 
L (32.3-29.2), 791 mOsm/kg (864-718), 1.020 (1.022-1.019), 
3.3 (4-3), 1964 mL (2219-1710) and 1296 mL (1519-1073). 

Conclusions: These data provide reference values for chil-
dren aged 8-14 years, derived from 24-h fluid intake and uri-
nary hydration markers. 

Key Words: Reference Values, Children, Hydration Mar-
kers
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PO1730
ADDRESSING THE CAUSES OF UNDERACHIEVE-
MENT OF USI AND IDD ELIMINATION IN COUN-
TRIES WITH IDD-FREE STATUS: LESSONS FROM 
IRAN
M. Daniali1, E. Girerd-Barclay2

1School of Population Health - University of 
Queensland, Brisbane, Queensland, Australia 
2Humanitarian Section, International Department, 
Save The Children Sweden, Stockholm, Sweden

Background and objectives: Iodine deficiency is the most 
important preventable cause of impaired brain development 
and subsequent mental retardation. While Universal salt iodi-
sation (USI) has proven to be successful in eliminating IDD, 
if monitoring fails or iodised salt processes, distribution and 
consumption are inadequate, IDD may re-occur. In 2000, Iran 
achieved IDD-free status, with a total goiter prevalence of 
6.5%. Two decades later, a goiter prevalence of >10% and de-
crease in median urinary iodine values were observed among 
school children in five provinces. The study sought to identify 
the causes of persisting pockets of IDD in Iran, and to formu-
late feasible solutions. 

Methods: A literature review and case study were carried 
out in 2010, including the compilation and analysis of existing 
empirical data from 1989-2007, provided by Iran’s Ministry of 
Health, an analysis of Iran’s IDD and Iodised Salt policy docu-
ments, and semi-structured interviews with IDD/USI experts. 

Results: Inconsistent training for health workers has resul-
ted in wide variations in IDD assessment capacity. Inadequate 
public knowledge about iodized salt, and its proper storage and 
use is widespread in areas with the highest goiter prevalence. 
The absence of a quality assurance system and production of 
low quality iodized salt in some provinces contribute to unde-
rachievement of IDD elimination. 

Conclusions: To address persisting pockets of IDD in 
Iran, quality assurance and public awareness of IDD and USI 
must be improved. In addition to social and behaviour change 
communication (SBCC), improved monitoring of IDD status, 
enhanced quality assurance of iodized salt, and establishing a 
system to ensure the sustainability of the iodized salt program-
me are needed. Recommendations may serve as lessons for any 
country achieving IDD free status, yet experiencing high levels 
of IDD amongst limited population groups. 

Key words: USI Underachievement, Quality Assurance, 
Sustainability.

PO1731
OVERWEIGHT AND OBESITY, AN INCREASING 
PROBLEM IN LIMA, PERÚ; THE NUTRIMOVIL PRO-
GRAM
M R. Liria1, M. Abad1, K. Meza1, H M. Creed-Kanashiro1

1Instituto de Investigación Nutricional, La Molina, 
Lima, Perú

Background and objectives: Overweight and obesity are 
public health problems worldwide. Peru continues to have pro-
blems of stunting and anemia but now also has high rates of 
overweight and obesity. This study evaluated the prevalence of 
overweight and obesity in a population served by the Nutrimo-
vil program in Lima and Callao during 2004-2008. 

Methods: Since 2004, Nestlé Perú has implemented the Nu-
trimóvil programme (an itinerant nutrition service). Nutritio-
nal status was measured in 64, 470 subjects at 4 cross-sectional 
time points (2004-5; 2005-6; 2006-7; 2008). Nutritional status 
for subjects under 19 years was classified according to Z-scores 
of the WHO 2006 reference data: undernutrition <-2sd; nor-
mal 2 to 1.49sd; overweight 1.5 to 1.99sd and obesity > 2sd. 
For adults (19 to 59 years) nutritional status was classified as: 
underweight BMI <18.5; normal 18.5 to 24.9; overweight 25 
to 29.9 and obesity > 30 and in the elderly (> 60 years) un-
derweight BMI < 23; normal 23 to 27.9; overweight 28 to 31.9 
and obesity > 32. 

Results: The prevalence of overweight and obesity increa-
sed significantly in all age groups: under 2 years: from 24.9% 
to 35.7%; 2 to 5 years: from 14.8% to 26.0%; 5 to 9 years: 21.8% 
to 30.1%; 10 to 18 years: from 15.7% to 22.2%; adult men: from 
47.4% to 60.0%, adult women: from 52.8% to 63.2%: elderly 
men: from 23.1% to 39.4% and elderly women: from 39.8% to 
45.9%. 

Conclusions: Overweight and obesity has increased in 
Lima and Callao by 7-11 percentage points per year in subjects 
under 19 years and by 6-16 percentage points in adults. The 
causes of overweight and obesity in this population need to be 
studied in order to develop public health strategies to prevent 
and reduce this problem. 

Key words: Overweight, obesity, Peru Financial support: 
Nestle Peru.
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PERINATAL AND POSTNATAL ANTIOXIDANT NU-
TRITIONAL STATUS INFLUENCE ATOPIC DERMA-
TITIS IN 3-YEAR-OLD CHILDREN
S O. Kwon1, HS. Park2, J Y. Jung1, S Y. Oh1

1Department of Food and Nutrition, Kyung Hee 
University, Seoul, Korea 
2Department of Preventive Medicine, School of 
Medicine, Ewha Medical Research Center, Ewha 
Womans University, Seoul, Korea

Background and objectives : Perinatal and early life dietary 
factors may induce atopic dermatitis. We examined the role of 
perinatal and postnatal antioxidant nutrition on the risk of ato-
pic dermatitis (AD) in Korean children at 3 years. 

Methods: Our 311 participants were the 3 year old children 
with mother-child pair data in our prospective study. We as-
sessed the perinatal antioxidant nutrition by maternal blood 
antioxidant levels during pregnancy and the postnatal nutri-
tion by the dietary intake of the children at 3 years. Maternal 
antioxidant biomarkers (retinol, ¥á-tocopherol, ¥â-carotene, 
and vitamin C) were measured at 26 months of pregnancy. For 
children, atopic dermatitis was assessed by the ISSAC ques-
tionnaire and dietary intake by 2-day 24-hour recalls. Results : 
After controlling for potential confounders, maternal antioxi-
dants such as blood ¥á-tocopherol and retinol were inversely 
associated with the risk of AD in children at 3 years. Perinatal 
urinary MDA levels and postnatal antioxidant nutrient intakes 
(vitamin A [OR=0.36, 95% CI=0.18-0.72], retinol [OR=0.40, 
95% CI=0.21-0.81], vitamin C [OR=0.43, 95% CI= 0.21-0.86]) 
had positive and negative relationships regarding the AD risk 
of our children, respectively. 

Conclusions: In conclusion, the results from our cohort 
study provide the evidence that perinatal and postnatal antio-
xidant nutritional status play a role as predictors of atopic der-
matitis in early childhood. 

Key words: atopic dermatitis, antioxidants, ISSAC, preg-
nancy, children, oxidative stress

PO1733
EFFECTS OF ‘TAKE SPORTS ONE HOUR A DAY’ PO-
LICY IMPLEMENTATION IN CHINESE STUDENTS
J J. Li1, M. Yang1, L. Wang1, L B. Li1

1Institute of Child & Adolescent Health, School of 
Public Health, Peking University Health Science 
Center, Beijing, China

Background and objectives: A national physical activity 
(PA) promoting policy was issued by the Chinese government 

in 2007 for encouraging students to take at least one hour of in-
tensive physical activity in each school day. The aim of this stu-
dy was to evaluate the effects of the policy in PA participation 
and changes in body mass index (BMI) in Chinese students. 

Methods: 1) 3211 students in grade 4 to 12 were selected 
using a randomized clustered sampling method from urban 
and rural areas of Beijing, Liaoning and Guizhou provinces in 
China from 2007 to 2009. Data relating PA participation were 
collected by using a self-filling questionnaire. Logistic regres-
sion was used for identifying potential risk factors. 2) Three 
national data sets (in 2000, 2005 and 2010) were used for asses-
sing BMI changes before and after the policy implementation. 

Results: 1) About 53.8% of urban and 45.2% of rural parti-
cipants met the national recommendation for physical activity 
(one hour a day). (p<0.05) 54.8% of boys and 34.3% of girls 
met the recommendation. Students met the recommendation 
in primary school, middle school and high school were 60.2%, 
50.8%, 32.7%, respectively. (p<0.05) Logistic regression analy-
sis showed that girls (OR, 95% Confidential Interval: 1.83, 
1.57-2.13, p=0.00), higher age groups (2.13, 1.93-2.35, p=0.00), 
and higher SES (1.42, 1.33-1.50, p=0.00) were the independent 
risk factors for less PA participation. 2) Average BMI increase 
in 6-22-year boys were 0.3 kg/m2 and 0.4 kg/m2 before and 
after the policy implementation. And the BMI increase was 
curbed in 6-22-girls (0.2 kg/m2 in both of the two durations). 

Conclusions: Gender, age, and family SES affected PA par-
ticipation in Chinese students. PA promoting policy is effective 
in curbing BMI increase. 

Key Words: physical activity, policy intervention, Chinese 
student.

PO1734
HEALTH BENEFITS OF WHOLEGRAIN – A SYSTE-
MATIC REVIEW OF THE SCIENTIFIC EVIDENCE TO 
PROPOSE A DAILY INTAKE
A. Chanson-Rollé1, J. Lappi2, A. Meynier3, K. Poutanen3,4, 
S. Vinoy3, V. Azais-Braesco1

1VAB-Nutrition, Clermont-Ferrand, France 
2 Dpt Clinical Nutrition, University Eastern Finland, 
Kuopio, Finland  
3 Nutrition Research, Mondelez France, Saclay, 
France  
4 VTT, Kuopio, Finland

Background and objectives: Recommendation to include 
wholegrain (WG) in the daily diet is widespread but is rarely 
quantitative. This work attempts to systematically review the 
published human studies to identify the daily intake of WG as-
sociated to favorable health outcomes. 
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Methods: Highest caution was put in confirming the na-
ture and the amount of WG and WG food in each study. Ove-
rall mortality, obesity, cardiovascular diseases, type-2 diabetes 
and associated risk factors to both were the considered health 
outcomes. Databases were searched from 1993 to 2012 and the 
retrieved papers were screened independently by two trained 
nutrition PhD. The lowest amount of WG intake associated to 
an effect for each considered health outcome was determined 
in each relevant study. 

Results: More than 2200 papers were retrieved by the ini-
tial search and less than 100 were fulfilling all selection crite-
ria. Most studies, especially the ones on prospective cohorts, 
concerned US populations who consume low amounts of WG. 
Intervention studies usually focus on a specific cereal, test only 
one daily dose for a limited duration and consider risk factors 
rather than final outcomes; they were used as supporting evi-
dence. Observation studies do not distinguish between the ce-
real types that constitute WG and consider the whole range of 
intakes across the population. These studies seem more rele-
vant to identify potential effective doses. There is evidence of a 
favorable effect for each one of the considered health outcome, 
while the lowest WG intake needed varies across effects. 

Conclusions: Reviewing systematically the data relating 
WG intake amounts to favorable health outcomes is a prere-
quisite for a quantitative recommendation of use. Taken the 
existing evidence, it is important to continue developing whole 
grain foods, and communicating about their use. For this, esti-
mates about effective doses are important. 

Key words: Wholegrain, dietary intake recommendation, 
mortality, cardiovascular health, type-2 diabetes.

PO1735
PREVALENCE OF OVERWEIGHT AND OBESITY, 
AND STATUS OF CHRONIC NON- COMMUNICA-
BLE DISEASES AND SOME RELATED RISK FAC-
TORS AMONG EGYPTIAN ADOLESCENTS
N. Aboul Ella1, D. Shehab1, M. Ismail1

1National Nutrition Institute, Cairo, Egypt

Background and objectives: The prevalence of obesity has 
been steadily increasing; and the number of obese children has 
nearly tripled and is more likely to have risk factors for car-
diovascular disease, such as type 2 diabetes high cholesterol 
or high blood pressure. Research objectives were to study the 
current prevalence of overweight and obesity among adoles-
cents in Egypt from 2000 to 2008, to estimate the prevalence 
of glucose disorders, hypertension, lipid profile, and metabolic 
syndrome, and to investigate some related risk factors among 
10 to 18 years old school adolescents. 

Methods: For assessing prevalence rates of overweight and 
obesity among adolescents, data from reports of other cross-

sectional studies carried out by National Nutrition Institute 
(2000 to 2005) and Egypt Demographic and Health Survey 
(2008) were compared. To estimate the prevalence of glucose 
disorders, hypertension, lipid profile, and metabolic syndrome, 
a randomized stratified cluster-sample of preparatory and se-
condary school students was used. Body mass index was cal-
culated and referred to corresponding international reference 
values for age and sex. A fasting blood sample was drawn to 
assess lipid profile and fasting plasma insulin. 

Results: Overweight and obesity are prevalent among 
Egyptian adolescents of both sexes, and at least, for girls, the 
prevalence has increased in the last few years. Pre-diabetic state 
was present among 16.4% of adolescents. The crude prevalence 
of hypertension is 1.4%. The overall proportion of adolescents 
with high total cholesterol is 6.0%; the proportion with high 
lower density lipoprotein is 7.5%, with high triglycerides of 
8.2%, and low higher density lipoprotein of 9.4%. 

Conclusions: overweight and obesity, type 2 diabetes me-
llitus, hypertension and cardiovascular risk factors in young 
are serious in terms of morbidity and mortality, suggesting that 
they are an appropriate target for screening. 

Key words: Prevalence, overweight and obesity, chronic 
non- communicable diseases, Egyptian adolescents.

PO1736
INFLUENCE OF SELECTED FACTORS ON FRAILTY 
SYNDROME AMONG THE ELDERLY: A PILOT STU-
DY
K. Rolf1, B.Pietruszka1

1Department of Human Nutrition, Warsaw Universi-
ty of Life Sciences WULS-SGGW, Poland

Background and objectives: Elderly people are at high 
risk of malnutrition due to physical, social, and medical fac-
tors. Nutrients deficiency can cause health problems, including 
frailty; and frailty is responsible for a higher number of falls, 
hospitalization and mortality. Moreover, frailty may develop 
other risk factors, which in turn may cause malnutrition. The 
aim of the pilot study was to evaluate the relationships between 
the frailty status and selected health and nutritional factors in a 
group of elderly people. 

Methods: The study was conducted among 77 community-
dwelling elderly people (age 59-96; 51 women, 26 men) from 
Warsaw, Poland. All data were collected by questionnaires. The 
frailty status was assessed according to Fried et al. (2001) cri-
teria and the nutritional risk was identified using the Dietary 
Screening Tool (DST) (Bailey et al, 2009). A Chi2 analysis was 
performed to examine significant associations, with the p value 
set at α=0.05. 

Results: The majority of the subjects were categorized as 
either pre- or non-frail (88% in total), and as being at nutri-
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tional risk (over 66%). No statistically significant relationship 
between frailty and nutritional risk was observed. However, 
non-users of supplements were at higher nutritional risk than 
supplements users and women were at higher risk than men 
as far as nutritional risk is concerned. Statistically significant 
relationships were found between frailty syndrome and mari-
tal status, physical activity level and self-reported health status 
(those living alone, with low physical activity and worse health 
status were frail more often). 

Conclusions: There was a stronger relationship between 
frailty and health factors than between frailty and nutritional 
risk. Moreover we conclude that further research is needed and 
other methods for identifying persons with nutritional risk 
should be applied to allow for better differentiation between 
those with frailty and other subjects.

Key words: elderly, frailty, nutritional risk, lifestyle.

PO1737
SOCIO-DEMOGRAPHIC DETERMINANTS OF 
CHILD MALNUTRITION IN NORTHERN GHANA
M N. Adokiya2, A K. Edusei1

1Institute of Public Health, University of Heidelberg, 
Germany 
2Department of Allied Health Sciences, School of 
Medicine and Health Sciences, University for Deve-
lopment Studies, Box TL 1350 Tamale, Ghana 
3Kwame Nkrumah University of Science and Tech-
nology, School of Medical Sciences, Department of 
Community Health, Kumasi, Ashanti Region, Ghana

Background and Objectives: Malnutrition remains a ma-
jor public health problem particularly in developing regions 
such as sub-Saharan Africa. The first two years of life offers an 
opportunity for preventing child malnutrition. In inadequacies 
of nutrition, children are susceptible to frequent illness and 
other diseases leading to death. The objective was to determine 
child malnutrition prevalence and the relationship to socio-
demographic determinants in northern Ghana. 

Methods: A cross-sectional descriptive study was conduc-
ted in northern Ghana among 380 mothers with young chil-
dren (6-23 months of age) in 20 communities (19 children per 
community). The participants were selected randomly using 
the Navrongo Health and Demographic Surveillance System. 
The data was analyzed using Stata12 version to determine the 
levels of stunting, underweight, and wasting, maternal malnu-
trition and its associated socio-demographic determinants. 

Results: Child undernutrition was (15.26% underweight, 
15.53% stunting and 8.42% wasting). Prevalence of malnu-
trition was found to be highest among the aged group 12-17 
months: underweight (50.00%, OR=4.69, CI=1.58-13.93 and 

P=0.005), stunting (44.07%, OR=17.27, CI=2.29-129.95 and 
P=0.006) and wasting (53.13%, OR=4.68, CI=1.05-20.90 and 
P=0.043). Maternal malnutrition: underweight 39 (10.26%), 
overweight 47 (12.37%) and obese 9(2.37%). The study also 
found the following determinants to be associated with child 
underweight (mothers age p=0.040, mother’s weight p=0.000, 
and mother’s height p=0.031), stunting (mother’s weight 
p=0.000, and mother’s height p=0.001) and wasting (mother’s 
age p=0.050, number of children per woman p=0.002 and 
mother’s weight p=0.000) using regression. 

Conclusions: The study found high prevalence of child un-
dernutrition with increasing age. The findings also depict the 
presence of underweight and overweight among the mother. 
The socio-demographic factors independently associated with 
child undernutrition included sex of child, age of child, num-
ber of children per woman, education, ethnicity, mother’s age, 
present breastfeeding status, maternal height, maternal weight 
and religious denomination. 

Key words: Malnutrition, sex, child, ethnicity, maternal.

PO1738
DIETARY SODIUM INTAKE AMONG TURKISH 
ADULTS
Z. Buyuktuncer-Demirel1, M. Kizil1, B. Aksoy1, N. Raki-
cioglu1, G. Samur1, E. Yildiz1, S. Mercanligil1, A. Ayaz1, 
G. Pekcan1, H. Gokmen-Ozel1, G. Ersoy1, M. Aksoy1, H T. 
Besler1

1Department of Nutrition and Dietetics, Faculty 
of Health Sciences, Hacettepe University, Ankara, 
Turkey

Background and Objectives: Reducing dietary sodium in-
take has been recommended by health authorities in order to 
prevent chronic diseases such as hypertension, cardiovascular 
disease and some cancer types. SALTURK study, conducted on 
Turkish population, showed that daily salt intake was 18 g, and 
recommended to promote national health strategies for redu-
cing daily sodium intake. Detailed information on the main 
food sources of dietary sodium was necessary in the process 
of developing national strategies. Therefore, this study aimed 
to obtain the major sources of dietary sodium in Turkish po-
pulation. 

Methods: In a cross-sectional, population based survey, 
2965 subjects (1231 male, 1734 female), aged 19-64 years, living 
in Ankara, Turkey were enrolled. Dietary sodium intake was 
investigated using a food frequency questionnaire which exa-
mined the consumption frequency and amount of 55 sodium-
rich food items in the last four weeks. Table salt consumption 
was not assessed, only, participants were asked whether they 
add salt at the table or not. 
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Results: Dietary sodium intakes from food sources were 
skewed, with a median intake of 2785 mg/d and 5th-95th per-
centile range of 1396-5775 mg/d. A significant difference was 
obtained between males (3163 mg) and females (2559 mg) in 
terms of daily sodium intake (p<0.001). The food sources pro-
viding the highest amount of sodium were bread and bakery 
products (34%), dairy products (25%), olives and pickles 
(15%), meat and meat products (6%), ready-to-eat foods (5%) 
and sauces (5%). In addition to food sources, 57.5% of the par-
ticipants stated that they add salt to their meals at table. 

Conclusions: In terms of reducing dietary sodium intake, 
consumers should pay attention to the hidden food sources 
of sodium such as bread and bakery products, and dairy pro-
ducts, in particular cheeses, as much as table salt. 

Key Words: sodium, food sources, Turkish diet.

PO1739
AN AUDIT OF VENDING MACHINES IN PUBLIC 
PLACES IN REGIONAL NSW, AUSTRALIA
V. Flood1, A. Carrad1, A. Alshukri1, J. Louie1, B. Kelly2, H. 
Yeatman1, L. Tapsel1

1School of Health Sciences, University of Wollon-
gong, Wollongong, NSW, Australia 
2School of Molecular Biosciences, University of Syd-
ney, Sydney, NSW, Australia

Background and objectives: Vending machines are wide-
spread in public spaces, providing ready access to predomi-
nantly high-energy food and beverages. This study aimed to 
describe the type and frequency of foods available in vending 
machines in selected public spaces in regional NSW. 

Methods: A quantitative audit of vending machines in Wo-
llongong Hospital, University of Wollongong campuses, and 
surrounding suburbs was completed using a survey tool adap-
ted from a similar audit of train station platforms in NSW. In-
formation on the type of and cost of food and drink products 
available, and signage on the exterior of machines was collec-
ted. Healthy food items were defined as those with less than 
600 kJ per serve, and healthy beverages as those with less than 
300 kJ per serve. 

Results: Wollongong Hospital contained 21 vending machi-
nes with 498 occupied slots for food or beverages. Among the 
498 slots, 48.2% were beverages and 51.8% were snack foods. 
Among the beverage items, 71.8% were classified as healthy 
beverages; and among the snack foods, 49.6% were classified 
as healthy. On UOW campuses and 6 surrounding suburbs, 
55 vending machines were identified. Among the 1662 slots, 
61.8% of slots were beverages, and 38.2% were snack foods. 
Among the beverage items, 39.2% were classified as healthy be-
verages (mostly water); and among the snack foods, only 3.4% 

were classified as healthy snack foods (most unhealthy snack 
foods were chips, chocolate and confectionary). 

Conclusions: Vending machines in public places may cu-
mulatively contribute to excess energy consumption and poor 
diet quality as many available items are energy dense and nu-
trient poor. Interventions are required in public places to im-
prove the public’s access to healthy food and beverages. 

Key words: food environment, food availability, food pro-
motion, vending machines.

PO1740
USING LOCAL FOODS TO MEET NUTRIENT RE-
QUIREMENTS OF 6-23 MONTH OLD INFANTS IN 
DEVELOPING COUNTRIES: A REVIEW OF THE EVI-
DENCE
S J M. Osendarp1, 2, E. Klassen1, M J. van Liere2, L M. Neu-
feld1

1The Micronutrient Initiative, Ottawa, Canada 
2Global Alliance for Improved Nutrition (GAIN), 
Geneva, Switzerland

Background and objectives: The WHO recommends that 
energy and nutrient dense complementary foods be intro-
duced to all infants at age 6 months with an emphasis on the 
use of suitable locally available foods. However, there is deba-
te whether 6-23 mo children will be able to obtain all of their 
nutrient requirements from local foods. Several studies have 
addressed this question using modeling techniques. We perfor-
med a review of the evidence to address the question whether 
the macro- and micro-nutrient requirements of infants and 
young children can be met with local foods. 

Methods: Studies were identified using Scopus, by 
crosschecking referenced articles and through local contacts 
in the MI and GAIN program countries. Criteria for inclusion 
were (1) features locally available foods and nutrient require-
ments, (2) observational or controlled interventions, (3) age 
range of 6-23 months, (4) in Africa, Asia, or Latin America, (5) 
from 2007 to 2012. Relevant studies and reports were reviewed 
by 2 independent reviewers. A total of 32 of these met all of the 
inclusion criteria. 

Results: Overall, the results indicate that it is possible to 
meet most of the nutritional needs of older infants and young 
children with low-cost locally available complementary foods, 
if provided in the correct quantities and if animal-source foods 
are included as part of the daily diet. However, there are impor-
tant exceptions for critical micronutrients (iron, zinc, calcium, 
folate, vitamin A) and perhaps essential fatty acids. 

Conclusions: This review confirms the difficulty of meeting 
all of the nutritional needs of 6-23 mo old children with local 
foods alone. In addition, in many settings the ingredients nee-
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ded to ensure that complementary foods are rich in micronu-
trients may not be accessible or affordable to the local popula-
tion, stressing the need for additional cost-effective strategies. 

Key words: complementary foods, local foods, nutrient re-
quirements

PO1741
SYSTEMATIC REVIEW OF OBSERVATIONAL STU-
DIES WITH DOSE-RESPONSE META-ANALYSIS 
BETWEEN FOLATE INTAKE AND FOLATE STATUS 
MARKERS IN ADULTS AND ELDERLY
R. Novakovic1, 2, D. Ristic-Medic1, M. Nikolic1, O W. Sou-
werein2, A. Geelen2, C. Dullemeijer2, H. McNulty3, M. 
Duffy3, L. Hoey3, M. Gurinovic1, M. Glibetic1, L. de Groot2, 
P. van’t Veer2

1Centre of Research Excellence in Nutrition and Me-
tabolism, Institute for Medical Research University 
of Belgrade, Serbia 
2Division of Human Nutrition, Wageningen Univer-
sity and Research Centre, Wageningen, The Nether-
lands 
3Northern Ireland Centre for Food and Health, 
School of Biomedical Sciences, University of Ulster, 
Coleraine, Northern Ireland, UK

Background and objectives: Dietary reference values for 
folate intake vary widely across Europe. Data from observatio-
nal studies on the association between folate intake and bio-
markers of folate status (plasma folate, erythrocyte folate and 
homocysteine) provide estimates of a dose-response relation-
ship which can be used to derive folate intake reference values. 

Methods: A systematic review was conducted on prospec-
tive cohort, nested case–control and cross-sectional studies in 
healthy adult and elderly populations which provided data on 
folate intake and biomarkers of folate status. An intake-status 
regression coefficient (r) was calculated for each individual stu-
dy and the overall pooled x and SE established using random 
effects meta-analysis on a double log scale. 

Results: Based on the data from 18 studies, the pooled 
dose–response relationship between folate intake and biomar-
kers of folate status showed that for every doubling of folate 
intake there was an increase in serum/plasma folate by 26%, 
erythrocyte folate by 21%, and a decrease in homocysteine by 
17%. 

Conclusions: These findings, combined with data obtained 
from randomized controlled trials may aid in setting folate in-
take recommendations as a basis for nutrition policies. 

Key words: folate intake-status; dose-response; dietary 
recommendations. Acknowledgements: The work reported 
herein has been carried out within the EURRECA Network 

of Excellence (http://www.eurreca.org), which is financially 
supported by the Commission of the European Communi-
ties, specific Research, Technology and Development (RTD) 
Programme Quality of Life and Management of Living Re-
sources, within the Sixth Framework Programme, project 
no. FP6 036196-2. This report does not necessarily reflect the 
Commission’s views or its future policy in this area. This work 
was in part funded by the Ministry of education and science of 
Republic Serbia, project III 41030.

PO1743
FUNDING FOR DISTRICT-LED NUTRITION ACTI-
VITIES IN TANZANIA: BASELINE SCALING UP NU-
TRITION DATA
T. Mkumbwa1, M.Benjamin1, R. Stevenson2, G. Muloko-
zi3, C. Nyhus Dhillon1

1Helen Keller International Tanzania, Tanzania 
2USAID Tanzania, Tanzania 
3Tanzania Food and Nutrition Center, Tanzania

Background and objectives: Malnutrition is a major pro-
blem in Tanzania, where 42% of children under five are stun-
ted, and 8 in 10 infants and 6 in 10 <5s are anemic. District 
health sector budget guidelines (in decentralized Tanzania) 
have not had a specific budget lines for nutrition to facilitate 
allocation of funds for district-led nutrition. In an effort to sca-
le up nutrition in Tanzania, the government in 2011 created a 
budget line for nutrition and instructed all districts to ensure 
nutrition is integrated into district health budgets. Objective: 
To determine funding allocations for the district-led nutrition 
activities in Tanzania in 2010/2011, as a baseline for scaling up 
nutrition activities. 

Methods:District health budgets (FY 2010/11) from all 133 
mainland Tanzania districts were reviewed and allocations for 
nutrition activities were recorded in an excel-based data collec-
tion tool designed to systematically collect nutrition activities, 
their budget allocation and funding source. 

Results:Only 12 independent nutrition activities were 
identified in the budgets across the 133 districts in the coun-
try. Remarkably, funding for the twice yearly VASD (Vitamin 
A Supplementation and Deworming) events were allocated by 
all districts. In 123 districts (92.5%), no addition nutrition ac-
tivities were budgeted. Infant feeding was the second largest 
nutrition activity, budgeted by 10 districts (7.5%), followed by 
screening for and management of severe acute malnutrition 
and purchase of iron and folic acid tablets in 9 districts each 
(6.8%). 

Conclusions: Districts have shown efforts in allocating 
funds for VASD, although there are inconsistencies of imple-
mentation budgets across and within district budgets. Other 
nutrition activities, however, are not being budgeted at scale 
in the country. Guidance on identification of specific nutrition 
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activities, as well as tools for planning and budgeting for nutri-
tion activities is still heavily needed in Tanzania. 

Key words:District budget, nutrition funding, vitamin A 
supplementation and deworming, scaling up nutrition.
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RELATIONSHIP BETWEEN CARDIORESPIRATORY 
FITNESS, PHYSICAL ACTIVITY AND NUTRITIONAL 
STATUS IN CHILEAN SCHOLARS
J. Soto1, 2, M. Cano1, 3, A. White1, F. López2, M. San Mar-
tín2, V. Reyes2

1Laboratorio de Ciencias de la Actividad Física, Pro-
grama de Fisiología, Facultad de Medicina, Universi-
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2Laboratorio de Ciencias de la Actividad Física, 
Departamento de Educación Física, Universidad de 
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Background and objectives: In children has been observed 
that there is a negative association between aerobic capacity (as 
a biological predictor of morbidity) with obesity, insulin resis-
tance, dyslipidemia and metabolic syndrome. Because a lower 
aerobic capacity is related to a sedentary behaviour, obesity can 
be considered a risk factor for cardiovascular disease at early 
age. The aim of this work is to study the relationship between 
cardiorespiratory fitness, physical activity and nutritional sta-
tus in Chilean scholars. 

Methods: In representative sample of public schools of 213 
children (including 154 girls), between 12 and 13 years old was 
determined its cardiorespiratory fitness through EUROFIT 20 
m shuttle run test, its nutritional status by BMI, according the 
Chilean recommendation and its physical activity was estima-
ted by a validated questionnaire for Chilean children. The sta-
tistical software SPSS 20.0 was used. 

Results: we found that prevalence overweight or obesity 
was the 78% and 65.7% as a lower performance in the cardio-
respiratory fitness (all: 26.05 +/- 1.69; boys 26.7 +/- 3.1 and 
girls: 25.7 +/- 0.16 mlO2/kg/min, P <0.001), physical activity 
(all: 4.77 +/-1.32 boys: 5.19 +/- 1.3 and girls: 4.61 +/- 1.3 points 
P <0.001). Nutritional status was associated with cardiorespira-
tory fitness (P <0.001) and physical activity (P <0.001). 

Conclusions: the results of cardiorespiratory fitness and 
physical activity are lower than international investigations, 
but de level of overweight and obese are majors than others 

country and its relation with nutritional status on paediatrics 
populations is a big public health in the present on Chile, is 
urgently needed, physical activity interventions in schools. 

Key words: Children, Cardiorespiratory fitness, overweight, 
obesity, physical activity.
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QUALITY OF CARBOHYDRATES OF FOODS BEING 
ADVERTISED TO CHILDREN ON CHILEAN TV
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1Departamento de Nutrición y Alimentos, Facultad 
de Farmacia, Universidad de Valparaíso, Chile

Background and objectives: The evidence shows that qua-
lity and type of carbohydrates of food, Glycemic Index (GI), 
Glycemic Load (GL), sucrose and fructose are possibly related 
to childhood obesity. These foods are widely offered to children 
on television advertising. 

Objetives: Analyze the quality of carbohydrates in foods 
advertised to children through Chilean television. 

Methodology: This descriptive research has a cross-sectio-
nal design. Programs broadcast by Four Chilean TV stations 
on days randomly selected were recorded. Advertised foods 
were identified. The information from the nutrition labelling of 
packaging was recorded. The GI of similar foods was obtained 
from the International Table of Glycemic Index and Glycemic 
Load Values 2002. The GL was estimated according to carbo-
hydrates available per portion of advertised foods. Statistical 
analyses were made with Stata11.0. 

Results: 509 food commercials were shown. Of these, 302 
were aimed at children (P-value= 0.0000294 (CI95% 1.218397-
1.749717) daily average 25.16 SD +-11.82). The foods with 
higher number of repetitions were breakfast cereals, dairy 
products, non-alcoholic beverages and fast food. Information 
about the GI of 17 foods, being these the most advertised, was 
obtained. Of these, 23.6% had high GI. According to the size of 
the offered portion, 41.2% of the foods had a medium or high 
GL (17.6% high GL (>=20), 23.6% medium GL (11 to 19)). No 
products had information about sucrose or fructose. 

Conclusions: An important part of the foods offered to 
children through TV advertisement has high GI and GL, which 
could be associated with childhood obesity. Studying the GI of 
all the advertised food on TV and legislating so the manda-
tory nutrition labelling of prepackaged food includes qualitati-
ve declaration about GI, GL, sucrose and fructose content are 
required. 

Key words: obesity, glycemic index, television advertising.
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FRUIT AND VEGETABLES ON PRESCRIPTION: A 
BRIEF INTERVENTION IN PRIMARY CARE
Z. Buyuktuncer-Demirel1, 2, M. Kearney3, C. Louise 
Ryan1, M. Thurston4, B. Ellahi1

1Department of Clinical Sciences, University of 
Chester, Parkgate Road Chester, UK 
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Background and objectives: Increasing fruit and vegeta-
ble consumption is a goal for the UK. Therefore, the effecti-
veness of a fruit and vegetable voucher scheme coupled with 
key ‘five-a-day’ consumption messages as a brief intervention 
in primary care consultations was assessed in the present study. 

Methods: One thousand one hundred and eighty-eight vou-
chers as a prescription for fruits and vegetables were routinely 
distributed to patients attending a primary health care centre 
in a deprived area, and 124 volunteer patients routinely atten-
ding the centre were included. Telephone-based questionnaires 
were used to examine changes in consumption over the short 
and medium term. Other key aspects assessed in the evaluation 
related to fruit and vegetable purchasing behaviour, knowledge 
relating to what constitutes a portion size, the relationship bet-
ween food and health, and barriers to consumption. 

Results: Although76.2% of participants used the prescrip-
tion vouchers when purchasing fruits and vegetables, a sig-
nificant change in the consumption or purchasing behaviour 
was not observed (P > 0.05). Participants’ level of knowledge 
relating to the number of portions recommended and the por-
tion size of different fruits and vegetables showed a moderate 
increase from baseline over the short and medium term. The 
primary barriers to fruit and vegetable consumption were re-
ported as ‘the quality of fresh fruits and vegetables’ and ‘the 
money available to spend on food’. 

Conclusions: The use of ‘the fruit and vegetable on pres-
cription’ scheme was an effective method of engaging partici-
pants in improving a wareness of key diet-related health mes-
sages. However, further intervention is required to produce a 
significant impact on the actual behaviour change.

Key words: fruit and vegetable prescription, mainstreaming 
prevention, health settings

PO1747
EFFECT OF MEDITERRANEAN DIET COMPONENTS 
ON SELECTED CARDIOVASCULAR RISK FACTORS, 
ALL-CAUSE MORTALITY AND CARDIOVASCULAR 
MORTALITY: SYSTEMATIC REVIEW
M Y. Chan1, Y. Yulianna1

1Newcastle University, UK

Background and objectives: Mediterranean diet has been 
associated with lower risk of cardiovascular diseases. Objecti-
ve: To evaluate the cardioprotective effect of some of the po-
pular Mediterranean dietary components: olive oil, fish, fruits 
and vegetables, wholegrains and wine and to propose suitable 
recommended dietary dosage and frequency of the consump-
tion. 

Methods: A updated systematic review of observational 
and intervention studies in Scopus database (including Medli-
ne database) was performed. Inclusion criteria include English-
publication studies published since 2001 up to 31 January 2013, 
adult participants (≥18 years old), interventions which stated 
frequency of consumption of each investigated component. 
For studies which showed at least one significant improvement 
of outcome was considered as cardioprotective. 

Results: A total of 4, 033 abstracts were obtained prior to 
title and abstract screening. Out of this, 67 original research 
studies were reviewed and 39 studies were included in the final 
rigorous list for review. Of these 39 studies, 34 had shown pro-
tective effects. 

Conclusions: Current recent evidence showed that con-
sumption of olive oil, nuts, legumes, fruits and vegetables, who-
legrains, and moderate alcohol/wine consumption) could help 
to reduce the risk of cardiovascular disease and mortality. 

Key words: Mediterranean diet, cardiovascular risk, cardio-
vascular mortality.

PO1748
NUTRITION AND METABOLIC SYNDROME: DIS-
SEMINATION OF EVIDENCE BASED KNOWLEDGE 
FROM RESEARCH TO PRACTICE IN BANGLADESH
K. Natasha1, L. Ali1

1Bangladesh Institute of Health Sciences, Bangla-
desh

Background and objectives: Local context of knowledge, 
attitude and practice (KAP) is of central importance to reduce 
the public health disasters (including metabolic syndrome) and 
thus designing of proper strategies to improve health in a popu-
lation requires sufficient data which are scanty in Bangladesh. 
Therefore a project was designed an attempt to start a solution 
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by BIRDEM And WDF (Jan06- Aug11). To build up a data-
base and disseminate research and evidence based knowledge 
regarding MS absolutely from local perspective of Bangladeshi 
people and create awareness and specially a significant impact 
on health professionals and policy makers. 

Methods: The TEAM contacted with each and every sin-
gle institute/university/organization over the whole country to 
collect primary/secondary - chemical, biological and sociocul-
tural data from research on MS or nutrition relevant to Bangla-
deshi race and society authorised by them. Data on about 1000 
food items and 12000 socioeconomic related KAP were sum-
upped, compiled and edited for database. Then a substantial 
volume of culturally sensitive health promotional/educational 
tools enriched by accumulated findings was developed, pilo-
ted and improvised. Publication and circulation of a number of 
health articles, special issues of a magazine, a calendar, 2 cate-
gories of Leaflets and 1 Alphabet book. 	 Distribution of 
‘Clay-models’ (20 food-items). 	 Dispersion of thousands 
of Mini-display-boards. 	  Training of health professionals 
(>30 sessions) •	 Special Classes for patients (337) 	  ‘Series 
of Dissemination Seminars’ for all (15) 	 Launching of 
website www.pushti.org 	 Broadcast of 3 minidocudramas 
through >12 satellite channels. 

Results: The follow-up study says after promotional activi-
ties the KAP level is significantly improved. Benefitted people: 
3000000Patients and Relatives, 1200Doctors, 600Paramedics, 
800Nurses, 100Dieticians/Educators, 60000000Mass people. 

Conclusions: Allied persons are now giving the second 
thoughts to design, run or implement new endeavour focusing 
the key findings of this project. 

Key words: Healthpromotion, Research, Masscommunica-
tion

PO1749
PARASITOSIS PRESENCE AND ITS POSSIBILITY 
OF WORSENING NUTRITIONAL STATEMENT AND 
ANAEMIA ON 0 TO 10 YEARS OLD POOR CHIL-
DREN IN BAHIA.
M de F. Brazil dos Santos Souto1, M de LP. Nascimento2, 
R. Brazil dos Santos Souto3

1Estado da Bahia University, Brazil 
2Fundação para Asistencias as Anemias Parasitosis e 
Desnutrição, Brazil 
3Granada University, Spain

Background and objectives: Parasites are one of the mainly 
health problems in developing countries. Its presence increases 
the risk of to contract others diseases. Anaemias and malnu-
trinution, diseases which could bring fisiopathologic abnor-
malities and, in consequence, it makes easy to contract others 

diseases. Objectives: To indentify nutritional statement of 0 to 
10 years old children of Bahia. 

Methods: It was chosen various schools and nurseries of 
Bahia. It was evaluated 626 children under parents’ authoriza-
tion. Data collect was made by clinic evaluation, faeces para-
sitologic evaluation using Hoffman, Pons and Janer and Faust 
methods from the same sample and nutritional evaluation ac-
cording to National Center for Health Statistics (NCHS). Data 
was analyzed using statistic program Epi-Info 3.5.2 version. 

Results: 68, 2% of children was positive to one or more 
helmint parasite, the most common was Ascaris lumbricoides 
(49, 5%). 14, 4% was positive to some type of protozoo. 30, 1% 
(n=190) of children had protein energetic deficiency, 15, 3% 
(n=96) had malnutrition risk, 1, 3% (n=8) had obesity and 53% 
(n=332) was eutrophic. Abdominal pain and diarrhoea were 
the most frequent symptoms. Abnormalities presence in ocular 
mucose or palm color were clear at 30, 5% of cases. 

Conclusions: Anaemia and nutritional statement of postive 
evaluated children predispose the rise of parasitic charge and 
new infection susceptibility which could bring serious malnu-
trition condition and chronic anaemias. 

Key words: Anaemia. Malnutrition. Parasitosis. Health 
problem.

PO1750
THE IMPACT OF FAMILY VIOLENCE ON CHILD-
HOOD GROWTH
M H. Hasselmann1, A C. Lindsay, P. Surkan, G. Wernec
1Institute of Nutrition, State University of Rio de 
Janeiro, Brazil 
2Nutrition Department, Harvard School of Public 
Health, USA 
3International Health, Johns Hopkins Center for 
Global Health, USA 
4Institute of Social Medicine, State University of Rio 
de Janeiro, Brazil

Background and objectives: Although the role of family 
violence on early childhood growth is of increasing interest, 
few longitudinal studies from developing countries have asses-
sed such putative associations. Objective: The aim of our study 
was to examine whether intimate partner violence (IPV) ad-
versely affects growth of children in the first years of life. 

Methods: We used a cohort study of 592 children in the se-
cond month of life (µ = 35.6 days; SD =.35) attending four pri-
mary health care units in Rio de Janeiro, Brazil. Conflict Tactics 
Scales (CTS1) were used to assess IPV (exposure). Children 
were considered to have inadequate growth (outcome-stun-
ting) when they were below -2SD based on the WHO leng-
th-for-age standards median, measured at the third and fifth 
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months of life. Associations between variables were expressed 
as prevalence ratios (PR, baseline) and risk ratios (RR, follow-
up), with their respective 95% confidence intervals (95%CI), 
estimated by Poisson regression models with robust variance. 

Results: Children living in families experiencing IPV were 
at higher risk of stunting in the third month of life (RR=5.77; 
95%CI: 1.45–22.96). IPV was not associated with stunting in 
the fifth month of life (RR=0.73; 95%CI: 0.10–5.43). 

Conclusions: Although the estimates are imprecise due to 
the small number of cases of stunting observed, results indicate 
that violence in the family might be an important element in 
the genesis of inadequate infant growth. 

Key words: child growth, stunting, intimate partner violen-
ce, cohort, Brazil.

PO1751
SOCIAL PROTECTION FOR FOOD SECURITY: THE 
RIGHT OF VULNERABLE MOTHERS TO SOCIAL AS-
SISTANCE PROMOTING ADEQUATE SUPPLEMEN-
TARY FEEDING FOR YOUNG CHILDREN
W B. Eide1

1Department of Nutrition, University of Oslo, 
Norway/Project Team Member For The UN Com-
mittee On World Food Security’s High Level Panel 
of Experts, Report On Social Protection For Food 
Security

Background and objectives: Food insecurity refers to both 
the inability to secure an adequate diet today and the risk of 
being unable to do so in the future. “Social protection” is a 
menu of policy instruments addressing poverty and vulnera-
bility, through social assistance, social insurance and efforts at 
social inclusion. Besides conditional or non-conditional cash 
transfers, adequate supplementary feeding for young children 
should also be regarded as part of vulnerable mothers’ right to 
social assistance for their children’s food and nutrition security. 

Methods: The reformed Committee on World Food Secu-
rity (CFS, housed in FAO) established a High Level Panel of 
Experts on food security and nutrition (HLPE, 2009) to stren-
gthen world-wide knowledge about emerging trends in food 
security. The HLPE report Social Protection for Food Security 
(HLPE, 2012) reviewed nine social protection instruments, in-
cluding Supplementary Feeding, that should complement lon-
ger term development efforts. 

Results: The HLPE report on SPFS (2012) made recommen-
dations to governments and CFS. Regarding food supplemen-
tation they include attention both to the impact on children’s 
height and weight, and to the actual forms of feeding program-
mes. In line with human rights principles and the growing 
interest in the right to adequate food and concerns regarding 

sustainability, transfers should be linked to interventions to fa-
cilitate behavioural changes that will empower mothers and fa-
milies to ensure adequate child feeding prepared at home from 
local resources wherever appropriate. 

Conclusions: Social protection systems should provide 
essential assistance in the short-term and support livelihoods 
in the long-term. Supplementary feeding, when organised as 
part of nutrition policies aimed at realising the human rights to 
adequate food for young children and to social protection for 
women in vulnerable situations, would enhance the capability 
of deprived mother’s to ensure their children’s health on a con-
tinuing basis. 

Key words: Social Protection, Food Security, Supplemen-
tary Feeding, CFS.

PO1752
SOCIOECONOMIC AND FOOD CONSUMPTION 
FACTORS ARE ASSOCIATED WITH OVERWEIGHT 
IN MIDDLE-AGED INDONESIAN ADULTS
G. Yasmin1, D. Briawan1, H. Hardinsyah1

1Department of Community Nutrition, Faculty of 
Human Ecology, Bogor Agricultural University, 
Bogor, West Java, Indonesia	

Background and Objectives: Very limited information 
available on the risk factors of overweight among Indonesian 
adults (IA).This study was aimed at analyzing socioeconomic 
and food consumption factors of overweight among IA. 

Methods: This study used electronic files data of Basic 
Health Research 2010 of the Health Research and Development 
Agency of the Ministry of Health, which was design as a cross 
sectional survey. A total of 12196 adults aged 50-55 years were 
selected for the analysis. Overweight was defined using Body 
Mass Index (BMI) more than 25 kg/m2. A logistic regression 
was used to analyze socioeconomic and food consumption fac-
tors of overweight. 

Results: The result showed that 28.03% of IA were 
overweight (include obese). The significant socioeconomic 
factors (p<0.05) of overweight among IA are sex (OR for wo-
men=2.026, CI 95%:1.856-2.213), education level (OR for hig-
her education=1.413, CI 95%:1.268-1.575), household income 
(OR for high income=1.650, CI 95%:1.501-1.815), urban-rural 
settlement (OR for living in urban=1.463, CI 95%:1.333-1.605), 
and physical activity (OR for sedentary=1.703, CI 95%:1.540-
1.885). Marital status is predictor of overweight only in wo-
men (OR for married=1.197, CI 95%:1.021-1.404). The signifi-
cant food consumption factors are protein intake (PI) (OR for 
PI>15%=1.292, CI 95%:1.033-1.616) in men and energy ade-
quacy level (EAL) (OR for EAL>110%=1.277, CI 95%:1.041-
1.567) in women. 
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Conclusions: This implies that health awareness on ba-
lance diet and physical activity is important for prevention of 
overweight among IA. 

Key words: overweight, middle-aged, socioeconomic, food 
consumption.

PO1753
DIETARY AND PHYSICAL ACTIVITY HABITS IN ITA-
LIAN AND SPANISH SCHOOL-AGE YOUTH WITHIN 
THE PROJECT MISSION X: TRAIN LIKE AN ASTRO-
NAUT
D. Cañada1, J. Valtueña1, G. Galoforo2, R. Tagliamonte2, 
S. Hartevelt3, J C. Ortiz1, M. González-Gross1, 4

1ImFINE Research Group, Department of Heath and 
Human Perfomance, Universidad Politécnica de 
Madrid, Madrid, Spain 
2Italian Space Agency, Roma, Italy 
3Directorate of Human Spaceflight and Operations 
Promotion Office (Education Unit), European Space 
Agency, Noordwijk, The Netherlands 
4CIBER: CB12/03/30038 Fisiopatología de la Obe-
sidad y la Nutrición, CIBERobn, Instituto de Salud 
Carlos III (ISCIII), Spain

Background and objectives: There is strong evidence dea-
ling with the effects of regular physical activity (PA) and ade-
quate nutrition on several health and behavioural outcomes in 
school-age youth. Following PA recommendations, school-age 
youth should participate daily in 60 minutes or more of mo-
derate to vigorous physical activity, limiting screen time to a 
maximum of 2 hours/day. Objective:The aim of the present 
abstract is to describe daily PA and dietary habits in two di-
fferent populations of children and adolescents within the MX 
project: train like an astronaut, developed to encourage proper 
PA and nutrition. 

Methods: In the frame of the project, a total of 422 (149 Ita-
lian and 252 Spanish) school children with an age range of 9-13 
yrs, were assessed by means of an online questionnaire, before 
starting the project at school. Daily habits for nutrition and PA 
were included. Descriptive characteristics of the studied sam-
ple were assessed by SPSS v 19.0. 

Results: Only 18% of the Italian and 25% of the Spanish 
subjects meet the PA international guidelines. Physical Activity 
is practiced less than 2-3 times per week by 31% of the Italian 
and 25% of the Spanish children. Both Italian and Spanish sub-
jects show the same levels of sedentary behavior with an avera-
ge screen time of 1-2 hour. Spanish children report lower daily 
vegetable intake than Italian ones (9% vs. 26%, respectively). 
Regarding sugar beverage intake, higher consumption was re-
ported by Spanish students than by Italian ones (35% vs. 9%). 

Conclusions: A high percentage of school-age youth does 
not meet current recommendation for PA in both countries. 
Spanish students show higher levels of daily PA, higher sugar 
beverage intake and lower daily vegetable intake when compa-
ring with Italian ones Both Spanish and Italians meet current 
recommendation for daily screen time. 

Key words: health promotion, school-based intervention, 
physical activity, nutrition.

PO1754
NATIONAL SURVEY OF CHILDHOOD OBESITY IN 
SWEDEN - INDIVIDUAL AND SOCIETAL ASPECTS
A. Sjöberg1, 2, L. Moraeus2, A. Yngve3, L. Lissner2

1Department of Food and Nutrition, and Sport 
Science, University of Gothenburg, Gothenburg, 
Sweden 
2Department of Public Health and Community Me-
dicine, Public Health Epidemiology Unit, Sahlgrens-
ka Academy, University of Gothenburg, Gothen-
burg, Sweden 
3Unit for Public Health Nutrition, Karolinska Institu-
tet, Stockholm, Sweden

Background and objectives: To correctly assess the natio-
nal prevalence of overweight and obesity in children highly 
representative data are required. Measuring the children in 
schools is expected to result in high participation, while family 
questionnaires which are required to get data about individual 
socio-economy (SES) and lifestyle are more demanding. This 
project permitted comparison of area- and individual level ap-
proach when analysing prevalence and how the urban-rural 
gradient in overweight and obesity was related to SES. 

Methods: Anthropometric data from 4538 children in gra-
des 1 and 2 in a nationally representative sample were collected 
in 2008. School areas were classified to be urban, semi-urban 
or rural based on population density, and as low, medium and 
high SES based on proportion of the population with university 
degree. Individual SES based on parental educational level was 
available from questionnaires for 3721 children. Overweight 
and obesity was classified by IOTF. 

Results: The overall prevalence of overweight (including 
obesity) was 16.6% (3.0%) and 15.6% (2.6%) for children with 
family questionnaire. Prevalence differed significantly between 
subjects with and without family questionnaire. The urban-
rural gradient was similar when area and individual approach 
was used but there was a difference in explanatory value of SES 
factors between the designs. Parental weight status was the 
strongest marker for child weight status. 

Conclusions: Asking for detailed information results in a 
more selected population and affects the prevalence. Area and 
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individual education levels and parental weight status are mar-
kers for a cluster of lifestyle factors that differ between indivi-
duals and groups. 

Key words: paediatric obesity, socio-economic status, level 
of urbanization Acknowledgements: This study was financed 
by the Swedish Research Council and The Swedish Council for 
Working Life and Social Research.

PO1755
MULTISECTOR ACTION TO PROMOTE NUTRITION 
SECURITY IN FIVE COUNTRIES IN ASIA
Dorothy Foote1, K. Paintal2, Adriana Zarrelli2, France 
Begin1

1UNICEF East Asia and Pacific Regional Office EA-
PRO, UNICEF, Australia 
2UNICEF Regional Office for South Asia (ROSA)

Background and objectives: One billion people in the 
world suffer from chronic hunger; two-thirds of them live in 
Asia. This crisis has far-reaching effects, and robs millions of 
children of their full potential for growth and development. 
“Nutrition security” is more than food security; it’s the outco-
me of good health, clean environment, and good caring practi-
ces. The Maternal and Young Child Nutrition Security Initiati-
ve in Asia (MYCNSIA, 2011-14, EU/UNICEF) aims to improve 
nutrition security among women and children through an 
evidence-based, multi-sector approach. Targets for impact in-
clude 5 percentage point reduction in stunting, and one-third 
reduction in anaemia among young children and pregnant wo-
men. 

Methods: MYCNSIA is implemented in five countries 
(Bangladesh, Lao PDR, Indonesia, Nepal, Philippines). Action 
is under four programme Pillars: (1) strengthening upstream 
policies and awareness, (2) capacity development, (3) data 
and knowledge sharing, (4) scaling-up direct interventions. 
Direct interventions include Iron-folic acid in pregnancy; 
early (within 1 hour) and exclusive (for 6 months) breastfee-
ding; micronutrient powders for children 6-23 months; IYCF 
Counselling; vitamin A supplementation; zinc for diarrhoea 
management; fortification of staple foods; improved water and 
sanitation; home production of food and animal products; nu-
trition services with social-protection and cash-transfer pro-
grammes. 

Results: Baseline data from 2011 revealed stunting from 
29-41%, child anemia 39-78%, and anemia in pregnancy 18-
53%. To date, seven new or revised nutrition policies have been 
adopted; over 17, 000 people have been trained on Communi-
ty IYCF Counselling; process and behavioural indicators have 
improved (e.g. minimum acceptable diet improved from 31% 

to 40% in selected areas); impact evaluation is expected 2014. 
Conclusions: In line with the global Scaling-Up Nutrition 

(SUN) movement and the “1, 000 Days” approach, there is 
great need and potential to reduce chronic malnutrition (stun-
ting) by enacting a multi-sector approach from health, agricul-
ture, social protection, education. 

Key words: Stunting; Anemia; Multi-sector nutrition ac-
tion; 1, 000 Days.

PO1757
PHYSICAL ACTIVITY LEVEL AND OBESITY STATUS 
OF FACTORY WORKERS IN OGUN STATE, SOUTH-
WESTERN NIGERIA
O. Adewuyi1, T. Atinmo1

1Department of Human Nutrition, University of 
Ibadan, Nigeria

Background and objectives: The aim of this study was to 
assess the physical activity level and obesity status of some fac-
tory workers in south-western Nigeria. Adults with varying 
working conditions were randomly sampled from two factories 
(A food company and a Pharmaceutical company). 

Methods: Physical activity level was estimated using the 
long format of the International Physical Activity Question-
naire (IPAQ). Diagnosis of obesity and abdominal obesity was 
done using the WHO standard recommended method of de-
termining of body mass index (BMI) and waist circumferen-
ce (WC) and subjects were classified into 3 BMI groups un-
derweight, Normal and overweight/obese. A total of 150 adults 
were recruited. 

Results: In women, the prevalence of overweight/obesity 
(BMI „d 25 kg/m2) is 41.9%, higher than in men 39.5%. The 
prevalence of abdominal obesity (waist „d 88cm in women and 
„d 102cm in men) was higher in women than in men (45.2% 
vs. 9.2%). The overall overweight/obesity was 40%. Overall 
level of physical inactivity in the study was 24.0%. Thirty six 
(24.0%) of the subject had no physical activity (PA), 19 (12.7%) 
had insufficient physical activity, 58 (38.7%) had moderate PA, 
while 37 (24.7%) had high physical activity. There existed a re-
lationship between the recreation physical activity level (PAL) 
values and the BMI groups (P < 0.05). However, there was no 
statistical relationship between Total PAL and BMI groups 

Conclusions: A 40% prevalence of obesity/overweight 
and a 36.7% prevalence of low/insufficient physical activity 
amongst adults working in the factory can be reduced by intro-
ducing occupational physical activity to work place. This would 
help worker lead a healthier lifestyle in their day to day activi-
ties and the overall quality of life improved. 

Key words: Physical activity(PA), obesity, overweight, BMI
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PO1758
HEALTHY LIFESTYLE FOR THE PREVENTION OF 
CHILD OVERWEIGHT AND OBESITY IN THE COM-
MUNITY PHARMACY WITHIN A PUBLIC HEALTH 
MULTIDISCIPLINARY APPROACH
C. Pardo1, A. Paré1, MJ. Alonso1, L. Torres1, G. Piera1, AM. 
Andrés1, M. Iracheta1, G. Tribó1, A. Santamaria1, C. Par-
dos1, I. Puigdueta1, M T. Bovet1, N. Francés1, M. Rius1, P. 
Palacio1, M. Estrada1, C. Rodríguez1, R. Guayta1, M. Ca-
samitjana1, A. Bach-Faig1

1Col.legi de Farmacèutics de Barcelona, Spain

Background and objectives: The Working Committee of 
Prevention and Community Health (COPISC) is created by 
integrating the different professionals that carry out preventive 
and community health promotion in Barcelona. The preven-
tion of overweight and obesity in children is a priority given 
the current rates (25.7% and 16.8%, respectively). Families 
need to be supported to make informed choices about their 
diet and their levels of physical activity. Pharmacy teams are 
ideally placed to offer this support. Moreover, for those people 
who do not routinely access primary care services, pharmacists 
might be the only healthcare professional seeing them on a re-
gular basis. 

Methods: A pilot intervention (6 months) is designed for 
the prevention of child and youth overweight and obesity (0-
16 years) in the community pharmacy. The study area are two 
basic health areas’ pharmacies. Homogeneous and consensual 
(minimums) messages to develop the interventions thought 
out the different health professionals were formulated after a 
review of effective interventions. Tools were developed around 
dietary counseling (including sugary drinks and fast food oc-
casional consumption, breakfast composition, relevance of 
family meals, serving-size control). and physical activity pro-
motion (60’/day, <2 h/d of screen (TV, computer…) exposure 
and 9-hour sleep). To not use drugs and the involvement of 
families is stressed in the program. Community pharmacies are 
widely accessed by families, and can inform and support family 
members and carry measurements of body mass index, weight 
circumference and body fat percentage. 

Results: A protocol is applied with an algorithm to describe 
the interaction between pharmacist and other health profes-
sionals to detect, follow-up and referral if needed to dietetic 
services and medical services. 

Conclusions: The community pharmacy’s intervention in 
preventing child overweight and obesity through promoting 
healthy lifestyles is a possible additional strategy in coordina-
tion with other health professionals. 

Key words: child, obesity, overweight, pharmacy, public 
health

PO1759
MEDIATING ROLE OF GENDER IN DYNAMICS BET-
WEEN CASH CROPPING AND FOOD AND NUTRI-
TION SECURITY IN BURKINA FASO
C. Maisonneuve1, K. Ouattara2, C. Nana3, T. Desrosiers1, 
D. Sanou3

1Department of Food Science and Nutrition, Univer-
sité Laval, Québec, Canada 
2Institut de l’Environnement et de Recherches Agri-
coles, Centre national de la Recherche Scientifique 
et Technologique du Burkina Faso, Saria, Burkina 
Faso 
3Interdisciplinary School of Health Sciences, Faculty 
of Health Sciences, University of Ottawa, Ontario, 
Canada

Background and objectives: International community 
is increasingly advocating for approaches that integrate agri-
culture, nutrition and health. However, the impact of some 
agricultural interventions such as cash cropping on food and 
nutrition security and the mediating role of women remain 
ambiguous in literature. Objectives: To determine the implica-
tions of cotton cropping in Burkina Faso on the daily activities 
of women and household food security and child nutrition. 

Methods: A mixed methods study was conducted in four 
villages of Hauts-Bassins, the leading cotton producing region 
of Burkina Faso. A questionnaire on the impacts of cotton on 
women’s role and household food security was completed by 
275 women. Twelve focus groups were conducted with 44 men, 
40 women and 39 representatives of stakeholder organizations. 

Results: In this region, cotton farms were mostly owned by 
men. Household incomes seemed to increase with cotton pro-
duction. However, the cash flow was annihilated by the high 
cost of agricultural inputs. Overall, 67.3% of households were 
food insecure, 35.3% of their children were stunted, 17.8% un-
derweight and 5.3% wasted. Women farmers felt that cotton 
was causing food insecurity and child malnutrition in their 
area due to lack of control over cotton income due to local so-
cial norms. Cotton women worked in average 41.6 ± 7.3 hours 
per week in cotton activities, and 81.3% felt that they had less 
time to rest because of cotton workload. Working time was 
negatively associated with food security score. Participants in 
the focus groups mentioned that these changes in women daily 
activities have reduced time for caring of children and to do 
income generating activities. 

Conclusions: Cotton farming seems to affect women em-
powerment and increase exposure to food insecurity and gen-
der inequalities. Increased in women workload worsens the 
cotton-child nutrition dynamics. 

Key words: cotton cropping, food insecurity, child nutri-
tion, women, Burkina Faso



1099Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

PO1760
HEALTHY RESTAURANT MENUS: OFFER AND DE-
MAND. THE EUROPEAN BAROMETER FOOD - SPA-
NISH RESULTS
M. Asla1, P. Pascual1, N. Bertrand2, N. Renaudin2, B. Rai-
dó3, A. Bach-Faig3

1Edenred S.A. Spain, Spain 
2Edenred S.A. France, France 
3Mediterranean Diet Foundation, Barcelona, Spain

Background and objectives: The European Barometer is 
a tool that was created within the FOOD (Fighting Obesity 
through Offer and Demand) project to promote healthy eating 
habits of employees and make balanced meals available in res-
taurants. A balanced diet is linked to health and well-being for 
employees and as well results in an increased productivity; and 
in turn decreases the rates of absenteeism. 

Methods: A study aiming at following and understanding 
any needs and changes in the habits of employees and restau-
rants, was conducted through the European Barometer FOOD 
which numbered 6, 324 employees and 832 restaurants’ an-
swers from the seven participating countries (Belgium, Slova-
kia, Spain, France, Italy, Czech Republic and Sweden ) in 2012. 

Results: The study on eating habits reveals that 79% of Eu-
ropean consumers believe that the nutritional quality of the 
meals is a decisive factor when choosing a restaurant, even 
ahead the proximity to workplace. Spanish consumers are more 
demanding on the nutritional quality: 88% of them prefer res-
taurants that offer healthy meals. Furthermore, 83% of them 
believe it is crucial that the restaurants offer varied meals. The 
survey shows that 70.4% of European employees have a lunch 
break every working day and it is in Spain where employees are 
the most often going to a restaurant (48.3%) for their break, 
while the European average is 28.4%. For Spanish consumers, 
factors for their meals’ choice are the distance, the speed of ser-
vice, a friendly atmosphere, abundance of vegetables, presence 
of foods steamed, grilled or baked, providing local and seaso-
nal foods, and/or that the menus meet their individual dietary 
needs. 

Conclusions: For employees who are going to a restaurant 
at lunch time the nutritional quality of the offer is a decisive 
factor. Spanish consumers are the most demanding on this is-
sue. 

Key words: Workplace, restaurants, employees, healthy me-
nus

PO1761
IMPACT OF A DIABETES EDUCATION PROGRAM 
ON KNOWLEDGE, ATTITUDE AND PRACTICE IN 
BANGLADESHI TYPE 2 DIABETIC SUBJECTS
F. Afnan1, F. Ara1, SJ. Mumu2, F. Saleh1

1Department of Community Nutrition, Bangladesh 
Institute of Health Sciences (Bihs), Bangladesh

Background and objectives: knowledge-based education 
is the most feasible strategy to prevent diabetes and its com-
plications in this low resource society. The present study was 
to see the impact of diabetes education program in terms of 
knowledge, attitude and practice (KAP) among Bangladeshi 
type 2 diabetic subjects. 

Materials and Methods: Total 500 type 2 diabetic subjects 
(male 43%, female 57%) attending the structured diabetes edu-
cation program in different health care centers under BADAS 
were included. Baseline data were collected before providing 
education and the followup data were collected after 12 months 
of providing diabetes education. 

Results: In follow up, fasting (mean±SD, mmol/l 9.8±4 vs 
8.2±3; p=0.0001) and ABF (mmol/L, 14±5 vs 11.8±4; p=0.0001), 
serum glucose were significantly reduced. KAP scores of the 
subjects, (%, 56±15 vs 68.4±11, 78±5 vs 85.8±6, 38.9±14 vs 
67.9±18, respectively; p=0.0001) were significantly increased 
after intervention. Before intervention better knowledge was 
associated with better attitude (r=0.29, p=0.0001) and prac-
tice (r=0.49, p=0.0001). After intervention these associations 
{knowledge vs attitude (r=0.23; p=0.0001); knowledge vs prac-
tic (r=0.28, p=0.0001)} became stronger. Age (r=-0.09, p=0.04) 
showed a significant negative association with knowledge sco-
re. Year of education (r=0.27, p=0.0001) and diabetes educa-
tion (r=0.13, p=0.01) showed a significant positive association 
with knowledge score. Diabetes education (r=0.21, p=0.0001) 
and number of education class (r=0.11, p=0.03) showed sig-
nificant positive association with attitude score. Age (r=0.14, 
p=0.003) showed significant positive association with practice 
score though monthly income (r=-0.09, p=0.04) showed signi-
ficant negative association with practice score. 

Conclusions: Diabetes Education Program is associated 
with improved glycemic control and increased Knowlege, 
Attitude and Practice. The present data also show that better 
knowledge leads to better attitude and practice and a diabetes 
education program is positively associated with knowledge and 
attitude. 

Key words: impact, education, diabetes
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PO1762
PROCESS EVALUATION OF NUTRITION EDUCA-
TION PROGRAM IN GREEK PRIMARY SCHOOLS
N. Efstathiou1, G. Risvas1, M. Kapsokefalou1, A. Zampe-
las1

1Agricultural University of Athens, Athens, Greece

Background and objectives: Process evaluation of nutri-
tion education programs has been scarcely reported in the lite-
rature, leading to a lack of adequate data on how interventions 
are implemented and whether program goals are met. The aim 
of the study was to evaluate the application of a nutrition edu-
cation program in Greek primary schools, which was delivered 
through active learning techniques. 

Methods: Three hundred twenty two students, aged 8-10 
years old (157 boys and 165 girls) were voluntarily enrolled in 
the study from eleven primary schools of Attica district. The 
nutrition education program incorporated theatrical play ses-
sions by specially trained life scientists, with the participation 
of the teacher. Intervention monitoring was undertaken by 
Regional Health Education Authority personnel on-site, du-
ring program delivery. The evaluation tool was a questionnai-
re, which measured adherence to the curriculum, realization 
of aims, teacher participation and active learning techniques 
used. 

Results: 48.8% of the classroom teachers participated in the 
program. 66.1% of these personnel were adequately prepared 
for each session, while 62.2% met the aims described in the 
curriculum. Adherence to delivery plan reached 68.5% while 
29.9% of the students were fully responsive and cooperative. 
Active learning techniques were implemented in 44.9% of ca-
ses. Our data suggest that only half of the teachers were inclu-
ded in the classroom team, 2/3 of which were adequately pre-
pared. Consequently, 3 out of 10 students were fully exposed to 
the activities planned. 

Conclusions: Nutrition education through active learning 
can operate effectively, when the classroom teacher is involved 
in the curriculum. Moreover, the personnel must be adequately 
prepared to adhere to program plan and apply the techniques 
that will mobilize the students. Therefore, our program should 
be better prepared to meet the needs of the trainers, besides 
addressing the needs of the students. 

Key words: process evaluation; nutrition education; chil-
dren

PO1763
PARENTAL KNOWLEDGE AND PRACTICES OF VI-
TAMIN SUPPLEMENTATION IN YOUNG CHILDREN, 
AND ITS RELATIONSHIP TO MALNUTRITION
S. Ratanachu-Ek1

1Department of Pediatrics, Queen Sirikit National 
Institute of Child Health, Thailand

Background and objectives: Vitamins are micronutrients 
that play an important role in the human metabolism. Vitamin 
supplementation has been used to improve children’s appetite 
and growth. Although vitamin preparations are available over-
the-counter, many children received vitamin supplementation 
from clinics and hospitals. However, few cases of vitamin over-
dose have been reported. This study was performed to evaluate 
the parental knowledge and practices of vitamin supplementa-
tion in young children (1-5 years) and its relationship to under-
nutrition status, at QSNICH. 

Methods: A cross-sectional study was performed at the 
Well Child Clinic, QSNICH, from 1st – 31st May, 2005. Five 
hundred parents of young children, aged 1-5 years were inter-
viewed about demographic data, knowledge and practices of 
vitamin supplementation by trained health personnel using the 
questionnaire. Weight and length/height were measured and 
assessed for nutritional status using Thai growth reference. The 
relationship between vitamin supplementation and malnutri-
tion was analyzed using Chi-square test and p < 0.05 was con-
sidered statistically significant. 

Results: Regarding parental knowledge, 57% knew the be-
nefits of vitamin supplementation, 74% did not know the toxic 
effects. Prevalence of vitamin supplementation was 75.6%, in-
cluding vitamin C 62%, multi-vitamin (MTV) 35%, and cod-li-
ver oil 20%. Vitamin supplementation was obtained from over-
the-counter in 59%, health services 40%, and friends 1%. The 
reasons for vitamin supplementation were poor feeding 63%, 
under-weight 23% and unhealthy status 14%. MTV supple-
mentation was significantly higher in malnourished children 
(p < 0.001). 

Conclusions: The prevalence of vitamin supplementation 
was high, especially MTV in malnourished children. Parents 
should be educated and warned about the dangers of excessive 
vitamin consumption. 

Key words: Vitamin supplementation, Knowledge, Practi-
ces, Malnutrition, Children
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PO1764
BIOMARKERS OF OXIDATIVE STRESS AFTER 
STRENUOUS PHYSICAL EXERCISE.
M D. Barnuevo Espinosa1, C J. Contreras Fernandez1, A 
J. Luque Rubia1, F J. López1, J. Mulero2, P. Zafrilla Ren-
tero2

1Department of Phisiology of exercise, Catholic 
University of San Antonio, Murcia, Spain 
2Department of Food Technology and Nutrition, 
Catholic University of San Antonio, Murcia, Spain

Background and objectives: Numerous studies indicating 
that exercise of sufficient intensity and duration increases the 
formation of reactive species and that antioxidant mechanisms 
cannot scavenge them, thus resulting in oxidative stress. The 
aim of this study was to analyze biomarkers of oxidative stress 
after performing strenuous physical exercise. 

Methods: A group of 25 sportsmen participated in the study. 
90 min rectangular test were performed on a bicycle ergometer 
at 70% of the VO2max. Protein carbonyl groups were determi-
ned by an ELISA kit (Biocell Corporation Ltd, New Zealand) 
according to the manufacturer`s intruccions. 8-OHdG analysis 
was carried out with an ELISA kit (Japan Institute for the Con-
trol of Aging, Fukuroi, Shizuoka, Japan). Reduced and oxidized 
Glytathione were determined by colorimetric determination 
(OxisResearch TM Bioxytech GSH/GSSH-412 TM Burlinga-
me, USA). Differences with p less than 0, 05 were considered 
statistically significant. Calculations were performed with SPSS 
software v. 17, 0. 

Results: Initially mean values of carbonyl groups are 
38.5±11.5 µmol/mg. After performing strenuous physical exer-
cise these values increased (41.8±10.8 µmol/mg), and signifi-
cant differences were observed (p<0.05). After 24 hours these 
values decreased (37.7±10.8 µmol/mg) and significant diffe-
rences were found. According to the 8-OHdG results (damage 
DNA), after strenuous physical exercise the levels of 8-OHdG 
decreased, but no significant differences were observed. At 24 
h the mean values increased, and significant differences were 
observed. According to the GSH/GSSH results, average va-
lues were higher immediately after exercise (9.4±2.4 µM vs 8.9 
±2.1µM) although no significant differences were found. At 24 
hours these values increased. 

Conclusions: performing strenuous physical exercise mo-
difies oxidative stress biomarkers analyzed. 

Key words: physical exercise, oxidative stress, rectangular 
test, protein carbonyl.

PO1765
QUANTIFICATION OF VITAMIN A IN FORTIFIED 
OILS USING A FAST AND SIMPLE PORTABLE DE-
VICE: EVALUATION AND COMPARISON TO HIGH-
PERFORMANCE LIQUID CHROMATOGRAPHY
S. Avallone1, C. Renaud1, B. Jacques1, A. Laillou2

1UMR NutriPass, IRD Centre de Montpellier, France 
2Global Alliance for Improved Nutrition, Geneva, 
Switzerland

Background and objectives: Vitamin A deficiency is one of 
the major public health’s problems in developing countries. In 
order to improve vitamin A status of population, food fortifi-
cation programs have been widely developed this last decade. 
Oils are considered as a good matrix for food fortification be-
cause of the fat soluble properties of vitamin A. Oil fortification 
is increasing all around the world and controls are needed for 
companies and state commissions. The most commonly used 
methods for vitamin A quantification are High Pressure Li-
quid Chromatography (HPLC) and spectrophotometry. Even 
though these methods have proved their reliability, it required 
qualified personnel to lead time-consuming experiments. Fur-
thermore, high volumes of solvents necessary pose a problem 
not only of cost but also of environment. Testing alternative 
methods involving lower investment and reducing ecological 
consequences is interesting.

Methods: A rapid test kit with a portable device (iCheckTM 
CHROMA and iExTM ELAN) was compared to a reference 
high liquid chromatography method (HPLC), for three types 
of vegetal oils (colza, groundnut and soya). 

Results: The iCheckTM device presented a good linearity 
from 3 to 30 mg retinol equivalents per kg (mg RE.kg-1) and a 
limit of quantification of 3 mg RE.kg-1 in colza and groundn-
ut oil, and 4 mg RE.kg-1 in soya oil. The inter and intra-assay 
precision ranged from 1.48% to 3.98%. Accuracy, estimated 
by root mean squares error (RMSE), ranged from 3.99 to 5.49 
reveals a lower precision than HPLC (from 0.40 to 2.25). An 
underestimation for groundnut oil and en overestimation for 
soya oil were noted. Although a lack of precision, the portable 
device offers a rapid approximation of vitamin A in a range of 
3 to 15 mg RE.kg-1 in fortified oils. 

Conclusions: This range corresponds to the international 
recommendation of oil fortification (5 to 15 mg RE.kg-1).

Key words: Vitamin A, oil, chromatography.
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PO1766
HEALTH WORKERS EFFECTIVENESS IN DELIVE-
RING NUTRITION COUNSELLING AT PRIMARY 
HEALTH FACILITIES IN FCT ABUJA, NIGERIA
I. Chima1, B. Adebisi1

1Helen Keller International, Nigeria

Background and Objectives: Nutrition indicators in Ni-
geria are some of the worst in Africa with 41% of children 
less than five years of age stunted, 14% wasted and 23% un-
derweight. Poor infant and young child feeding (IYCF) practi-
ces resulting from inadequate knowledge and conflicting local 
beliefs were identified as major contributory factors. Health 
workers are expected to be knowledgeable in IYCF since ca-
regivers rely on them for guidance. Research was conducted to 
evaluate the IYCF knowledge base of health workers (HWs). 

Methods: Data was collected from primary health centers 
(PHC) using the Rapid Health Facility Assessment (RFHA) 
method. Multistage sampling technique was used to select in-
terviewed PHCs. Nutrition knowledge of PHC HWs was co-
llected using a structured interviewer administered question-
naire. Eighteen PHCs across 3 Area Councils in the Federal 
Capital Territory Abuja were assessed. 

Results: HWs knowledge on IYCF practices showed that 
95% were knowledgeable on breastfeeding issues while 69% 
and 52% respectively knew the correct time to introduce and 
right quantity of complementary foods to give each day. Almost 
all (82%) the HWs did not know the correct age to introduce 
complementary foods to children. About 62% are involved in 
food demonstration activities while 74% promote continued 
breastfeeding with complementary feeding. Only 55% have 
heard about vitamin A fortified foods however 44% are unable 
to identify the vitamin A fortified food’s logo. 

Conclusions: The survey shows HWs inadequate knowled-
ge on complementary feeding. Timely introduction of comple-
mentary foods and the quality of foods to be given seems to 
be a problem with majority of the HWs opting to introduce 
watery pap with little nutritional value. Providing refresher 
training to health workers to correct their misunderstandings 
and reinforce their counseling skills is essential to ensuring the 
quality of nutritional counseling and reducing malnutrition 

Key Words: Knowledge, complementary feeding, health 
workers.

PO1767
NUTRITIONAL STATUS AND DIETARY HABITS 
AMONG PHARMACY STUDENTS IN SERBIA
S. Sobajic1, B. Vidovic1, J. Timic1, S. Milovic1, I. Djuricic1, 
N. Ivanovic1, V. Todorovic1, U. Cakar1

1Department of Bromatology, Faculty of Pharmacy, 
University of Belgrade, Serbia

Background and objectives: Dietary habits have important 
role in providing optimal nutritional status and chronic disea-
ses prevention. The aim of this study was to assess the dietary 
habits and nutritional status among the students of the Faculty 
of Pharmacy in Belgrade. 

Methods: A total of 264 female students with the mean 
aged 23, 2 ± 1, 6 participated in this study. The data related 
to eating, drinking and smoking habits were obtained based 
on self-administered questionnaire. The height, body weight, 
body fat percentage, waist and hip circumference were measu-
red, and body mass index (BMI) and waist-to-hip ratio (WHR) 
were calculated. 

Results: According to BMI, 81, 8% of students had a nor-
mal BMI and 13, 6% were underweight. Dietary habits of the 
students showed that 46, 6% reported taking meals regularly. 
Approximately 48% of the students skip their breakfast daily. 
Only 31, 3% of students reported daily intake of vegetable, whi-
le 37.3% reported consuming fruit every day. About 18, 6 % of 
the students consume fast food daily, and the highest percenta-
ge consumes it 3–4 times a week (42, 9%). Alcohol intake and 
smoking were not common among students. 

Conclusions: In this study we have demonstrated that 
many students have unhealthy dietary habits. Educational in-
terventions should be planned to decrease the health risks at-
tributable to their eating behaviors. 

Key words: nutritional status, dietary habits, students. This 
work was supported by the Ministry of Education, Science and 
Technological Development, Republic of Serbia, Project No 
III-46001

PO1768
RELATIONSHIP BETWEEN STUNTING TO DESEA-
SES, PATERNAL EDUCATION, AND SOCIAL ECO-
NOMY IN INDONESIAN CHILDREN
S. Sandjaja1

1Persatuan Ahli Gizi Indonesia, Indonesia

Background and objectives: SEANUTS is a comprehensi-
ve nutrition survey conducted in four South-East Asian Coun-
tries namely Indonesia, Malaysia. Vietnam and Thailand. The 
study collected anthropometry, biochemical parameters, die-
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tary intakes, health status, and socio-economic status of child’s 
family. In Indonesia, SEANUTS is run by Persagi (Indonesian 
Nutrition Association) in 7, 211 children aged 0.5-12 years se-
lected randomly from 48 districts all over Indonesia in 2011. 
The objective of this presentation is only part of the SEANUTS 
particularly on stunting and associated risk factors 

Methods: Height of children were measured by trained enu-
merators using length measuring board and stadiometer. Date 
of birth was recorded based on birth certificate and age was 
calculated. Stunting is defined as <-2.00 a-score using WHO 
Child Growth Standard. Risk factors of child characteristics 
and morbidity in previous month, and family socio-economic 
status were collected by using questionnaires, blood analysis, 
24-hour dietary recall. 

Results: The results showed that the prevalence of stunting 
was the highest among four countries 32.7 percent, higher in 
rural (38.8%) than urban areas (24.6%), lowest in youngest age 
group (> 2 year old) (28.8%), and no clear difference by gender. 
Rsk factors of stunting was strongly assciated with lower pa-
rents’ education, poor family as measured by score of valuable 
goods owned, poor score of child morbidity, low birth weight, 
and poor dietary intakes. 

Conclusions: Stunting in Indonesia is high and associated 
with family and child characteristics, morbidity and dietary in-
takes 

Key words: stunting, nutritional status, Indonesian children

PO1769
CONSUMPTION OF NON CALORIC SWEETENERS 
IN UNIVERSITY POPULATION
MJ. García-Meseguer1, F. Cervera Burriel2, C. Vico Gar-
cía3, M. Milla Tobarra4, R. Serrano Urrea5

1Departament of Nursing and Physiotherapy, Uni-
versity of Castilla-La Mancha, Campus of Albacete, 
Spain 
2Health Service of Castilla-La Mancha, Motilla del 
Palancar, Cuenca, Spain 
3Center of Primary Care, Health Service of Castilla-
La Mancha, Albacete, Spain 
4General Hospital, Health Service of Castilla-La Man-
cha, Talavera de la Reina, Toledo, Spain 
5Departament of Mathematics, University of 
Castilla-La Mancha, Campus of Albacete, Spain

Background and objectives: Non-nutritive sweeteners are 
one option for maintaining sweet taste through reducing the 
energy content diet of children and young people. However, 
several epidemiologic studies suggest that consumption of 
products containing non caloric sweeteners may promote ex-

cessive intake and body weight gain by weakening a predictive 
relationship between sweet taste and the caloric consequences 
of eating. It may be associated with a decrement in the ability 
of sweet taste to evoke reflex responses which are thought to 
help maintain energy balance by interfering with fundamental 
homeostatic, physiological processes. Knowledge about con-
sumption habits of non caloric sweeteners can contribute to 
plan educational interventions in this way. The objective of this 
work is to determine the habitual consumption of non caloric 
sweeteners and its relationship to some possible conditional 
factors in a university population 

Methods: A Cross-sectional observational study has been 
conducted on a sample of 604 students from University of Cas-
tilla-La Mancha (Campus of Albacete). A questionnaire was 
self-administered which reported information about habitual 
intake of non caloric sweeteners besides some sociodemogra-
phic and anthropometric factors. 

Results: The average age of students was 20, 63 ±4, 45 years, 
50, 33% women (n = 304) and 49, 67% men (n = 300). Habitual 
consumption of non caloric sweeteners in females was twice 
(20, 93% than in male (10, 28%), being normal weight BMI ma-
jority in both sexes. Only 1, 06% of women and 3, 4% of men 
were obese. Positive significant correlation (p<0, 01) between 
BMI and non caloric sweetener consumption while negative 
significant correlation (p<0, 05) between BMI and number of 
daily meals have been found. 

Conclusions: Taking into account that young people often 
take low calories beverages besides added non caloric swee-
teners, the regular intake of non caloric sweeteners could be 
an important factor to promote obesity in the future in this 
healthy population. 

Key words: caloric sweeteners, obesity, BMI.

PO1770
PROGRAM ACTIVITIES FOR THE OBESE PATIENT 
(PAPO)
S. Freire1, T. Tormena1, C. Carvalho1, L. Garcia2, M S. Vi-
talle1, M. Fisberg1

1University Federal of Sao Paulo, Sao Paulo, Brazil 
2University of Sao Paulo, Sao Paulo, Brazil

Background and objectives: Searching increase the effec-
tiveness of the interdisciplinary treatment of obesity in ado-
lescence, the Division of Adolescent Medicine, Department of 
Pediatrics UNIFESP developed 15 years ago the PAPO. This 
study aims to assess the impacts of changes in feeding behavior 
of obese adolescents. 

Methods: Were selected 16 girls from 13 to 16anos age, 
BMI> 85th, to participate in the program that consists of com-
plementary areas (Physical Education, Nutrition Education, 
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Psychology and Sports Modalities. These activities occur in 
groups three times a week, one hour per week per area for four 
months. Nutrition in adolescents were instructed to perform 
three goals; eat each 3 hours without repeating a portion and 
without nipping the intervals, and other targets with the aim of 
balancing food intake. The dietary questionnaire was designed 
to assess the behavior, stipulating a number expected by the 
end of the program for each item. To compare the anthropo-
metric data was used the Student t test for dependent samples 
and dietary habits we used the marginal homogeneity test. 

Results: There were no statistically significant changes in 
anthropometric measurements. In relation to eating habits, 
some changes were statistically significant, with a reduction 
in the number of girls who: consume sweet and fatty foods in 
more than three days a week; fast-food consume more than 
twice per month; repeated portions more than one day per 
week; nip between meals in over three days of the week; not eat 
each three hours at least six days a week, and eat their meals in 
front of the TV or computer more than three days a week. 

Conclusions: The PAPO is efficient to stimulate change in 
eating behavior of obese adolescents. 

Key words: behavior, dietary goals, obesity.

PO1771
DEVELOPMENT OF ANAEMIA ASSESSING INDEX 
(AAI) TO ASSESS THE RISK OF ANAEMIA AMONG 
6 TO 24 MONTHS OLD CHILDREN
J. Arun1, K M. Rathnayake2, D R. Peiris3

1School of Population Health, Faculty of Medicine, 
the University of Melbourne, Australia 
2Department of Applied Nutrition, Faculty of Lives-
tock, Fisheries and Nutrition, Wayamba University 
of Sri Lanka, Makandura (60170), Sri Lanka 
3World Vision Lanka, Colombo, Sri Lanka

Background and objectives: Early identification of the 
anaemic risk children is important to develop appropriate in-
terventions to reverse the high prevalence of anaemia among 
young children. The aim of the present study was to develop 
an anaemia assessing index (AAI) to assess the risk of anaemia 
among 6 to 24 months old children. 

Methods: This study was conducted as a cross-sectional 
study in Sri Lanka. A sample of 456 children aged between 
6 to 24 months was selected using cluster random sampling 
method. A comprehensive literature review was done to iden-
tify the risk factors associated with anaemia among children. 
A pre-tested interviewer administrated structured question-
naire was used to develop the AAI. The HaemoCue method 
was used to measure haemoglobin concentration, and anaemia 
was defined as haemoglobin < 11 g/dl. Socio economic (SE), 

child feeding practices (CFP), mothers’ nutrition knowledge 
(MNK), communicable diseases on previous month (CDPM), 
water, sanitation and home gardening practices (WSH), and 
mother and child nutrition status (MCN) were identified as six 
main indicators. A composite AAI was developed by discrimi-
nant analysis using identified six main indicators. Results: The 
developed index was AAI = - 4.8 - 0.7 * SE + 2.3 * WAH + 3.1 
* CFP + 1.6 *MNK + 0.8 * MCN + 1.3 * CDPM. The overall 
prevalence of anaemia among the study group was 79% and 4 
% was severely anaemic. SE, CFP, MNK, CDPM, WSH, MCN 
indicators were identified as risk factors for anaemia and they 
were significantly associated (P<0.01) with low hemoglobin le-
vels among the children. 

Conclusions: A composite AAI was developed to assess the 
risk of anaemia among 6 to 24 month old children. Sensitivity 
and specificity of the AAI were 80.6% and 80.2%, respectively. 

Key words: Index, anaemia, children, indicators

PO1772
THE TYPE OF DISEASE AFFECTS DIETARY ADHE-
RENCE
E. Fappa1, M.Yannakoulia1

1Department of Nutrition and Dietetics, Harokopio 
University, Athens, Greece

Background and objectives: The role of diet in the preven-
tion and management of various chronic diseases is establis-
hed. However, patients’ adherence to the proposed regime is a 
prerequisite. Various factors affect dietary adherence, including 
age, sex or nutritional knowledge of the individual. Aim of this 
analysis was to explore whether the type of the disease [Meta-
bolic Syndrome (MetSyn) or Rheumatoid Arthritis (RA)] or 
the type of intervention affects dietary adherence of patients 
receiving similar lifestyle intervention. 

Methods: Ninety patients with RA (n=32) or MetSyn 
(n=58) (41% men, mean age: 23 to 81 years) received a 6 month 
lifestyle intervention program, based on the principles of the 
Mediterranean diet, participated in the study. The interven-
tion was delivered either by telephone or face to face contact. 
All participants were underwent anthropometric, dietary and 
physical activity evaluation at baseline and at the end of the 
intervention. Dietary adherence was assessed through the Me-
diterranean Dietary Score (MedDietScore). The score ranges 
from 0 to 55: higher values indicate greater adherence to the 
Mediterranean diet. 

Results: At baseline, patients with MetSyn, compared to 
RA patients, were younger and they, had greater BMI and 
MedDietScore values (all p<0.001). Repeated measures analy-
sis that the type of disease (p=0.001), but not by the type of 
intervention (p=0.374), was significantly associated with chan-
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ge in dietary adherence, as evaluated by MedDietScore. No in-
teraction between disease and type of intervention was found 
(p=0.667). Further adjustment for age, sex or BMI did not 
change the results. 

Conclusions: These findings indicate that the type of the 
disease may affect adherence to a dietary intervention. More 
research is warranted on the specific characteristics of the di-
seases that affect adherence and potential interactions with 
biological factors. 

Key words: dietary adherence, metabolic syndrome, rheu-
matoid arthritis.

PO1773
THE EFFECT OF NUTRIBUTTER SUPPLEMENTA-
TION ON COMPLEMENTARY FEEDING PRACTICES 
AMONG YOUNG CHILDREN IN AN URBAN SLUM 
OF HAITI
L. Iannotti1, S.Jean-Louis2, C. Lesorogol1, J. Green1, N. 
Nickerson3

1Washington University In St. Louis, USA 
2Notre Dame de la Sagesse School of Nursing, Justi-
nien Hospital, Haiti 
3Konbit Sante, Justinien Hospital, Haiti

Background and objectives: In Haiti since the January 
2010 earthquake, high-energy dose food supplementation 
programs have been implemented with little regard for popu-
lations in transition and infant and young child feeding (IYCF) 
practices. We hypothesized that a low-dose (108 kcal) micro-
nutrient-fortified food, Nutributter®, offered within a package 
of integrated health services would preserve IYCF and promote 
linear growth. 

Methods: Healthy, singleton infants ages 6-12 months 
(n=589) were randomized to: control group; Nutributter® for 
3 m; and Nutributter® for 6 months. Children were followed 
monthly for 6 months, and again 12 months from baseline to 
test for sustained effects. Diet was examined through 24-hour 
recall of frequency of complementary foods and breastmilk 
consumption. Dietary diversity was defined as number of di-
fferent foods consumed in a day. Changes in IYCF, uptake of 
health services, and Nutributter® acceptability and uses were 
assessed at each visit and through qualitative methods of in-
depth interviews and focus groups. 

Results: Panel regression analysis, generalized least squares 
(GLS) with random effects, showed that Nutributter® supple-
mentation significantly increased dietary diversity by 0.23 
(±0.07 SE) after controlling for child age, baseline diversity 
score, maternal education, and household income (p<0.001). 
Breastfeeding frequency was reduced in the Nutributter® 
groups, but the effect did not interfere with linear or somatic 

growth. Qualitative findings showed that despite apprehension 
to buy peanut butter in the market, mothers trusted the forti-
fied paste delivered through the healthcare system. 

Conclusions: This mixed-methods RCT demonstrated that 
low-dose food supplementation not only maintained, but im-
proved some IYCF practices. Efforts are needed to change per-
ceptions about breastfeeding and poverty in this context and 
redirect complementary feeding programs towards low dose, 
micronutrient fortified foods.

Key words: Breastfeeding, supplements.

PO1774
INFORMING SCHOOL MEAL POLICY THROUGH 
USE OF A NOVEL WEB-BASED DATA COLLECTION 
METHOD IN SWEDEN
E. Patterson1, L. Schäfer Elinder1

1Dept of Public Health Sciences, Karolinska Institu-
tet, Stockholm, Sweden

Background and objectives: School meal policies have the 
potential to improve public health nutrition. Sweden is one of 
very few countries with a policy of providing free meals to all 
school children regardless of parental income. National guide-
lines for school meals exist but adherence varies widely. The 
lack of a national monitoring system has meant that the qua-
lity of school meals, the factors related to it, and its effects on 
public health has long gone undocumented. We developed an 
innovative, validated instrument ‘School Food Sweden’ (www.
SkolmatSverige.se) to overcome these problems. The instru-
ment is web-based and consists of three levels, covering topics 
from meal choice/provision, nutritional quality, hygienic food 
practices, meal service and related pedagogic activities, envi-
ronmental impact and organisational factors. 

Methods: In the course of developing the instrument we 
invited 695 primary schools to test it (spring 2011); 191 com-
pleted the compulsory first level. ‘Nutritional quality’ is a sum-
mary variable indicating whether meals met the nutritional 
recommendations for iron, saturated fat, vitamin D and fibre. 
‘Lunch quality’ summarises the number and type of warm 
meals and salad buffet offered. Cross-tabulations were perfor-
med against school size, type (municipal/private), geographical 
region, and reported access to a catering dietician. 

Results: “Lunch quality” was positively associated with 
school size, with municipal schools and with the eastern region 
of Sweden (P< 0.05). Nutrition recommendations for all four 
nutrients were met in only 6% of schools. “Nutritional quality” 
was significantly associated with lunch quality (P<0.005) but 
not directly with any of the other variables. 

Conclusions: These results are an important first step in 
understanding the complex determinants of school meal qua-
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lity. The instrument is now available to all primary schools and 
means that school meal policy can in future be informed by 
relevant and timely data. 

Key words: school meals, children, monitoring.

PO1775
OBJECTIVELY MEASURED PHYSICAL ACTIVITY 
IN NORMAL WEIGHT/OVERWEIGHT, NON-STUN-
TED/STUNTED GUATEMALAN CHILDREN AND 
ADOLESCENTS
E R. Close1, T S. Mustafa2, M. Ramirez-Zea1

1iNCAP Comprehensive Center for the Prevention 
of Cronic Diseases (CIIPEC), Institute of Nutrition of 
Central America and Panama (INCAP), Panama 
2Faculty of Bioscience Engineering, Ghent Universi-
ty, Belgium

Background and objectives: Prevalence of childhood 
overweight is rising in developing countries, where stunting is 
still a public health issue. Data on physical activity (PA) is scar-
ce when both conditions coincide. Our objective was to assess 
PA in normal weight non-stunted (NW-NS) and stunted (NW-
S) and overweight non-stunted (OW-NS) and stunted (OW-S) 
school-age children. 

Methods: 37 NW-NS (BMI-Z < +1; HA-Z >-1), 88 NW-S 
(BMI-Z < +1; HA-Z > -1), 50 OW-NS (BMI-Z < +1; HA-Z >-1) 
and 46 OW-S (BMI-Z < +1; HA-Z > -1) subjects (112 girls/109 
boys, 6.7 - 17.7 y old) were recruited in 9 low-income, urban 
schools from Guatemala City. Subjects wore an accelerometer 
(Actigraph) on the waist up to seven days (epoch set at 60 se-
conds). Records were considered as valid when there was at 
least 660 minutes of continuous recording and data on at least 
one weekend day and two weekdays. PA is reported as total 
counts/day and minutes/day doing moderate to vigorous phy-
sical activity (MVPA, >2100 counts/minute, mean ± SD). 

Results: Boys were more active than girls (658 ± 218 vs 
560 ± 222 counts/day, 66 ± 38 vs 49 ± 33 minutes/day MVPA, 
p<0.01). There were no differences in counts/day among nutri-
tional status groups (p=0.08). MVPA was lower in NW-S (53 ± 
37) and OW-S (52 ± 35) compared to NW-NS (74 ± 42). 

Conclusions: Stunting impaired daily physical activity, par-
ticularly of moderate to vigorous intensity, regardless of weight 
status. 

Key words: Obesity, stunted, physical activity. Acknowled-
gements: Funding was received from the International Atomic 
Energy Agency and the National Institutes of Health (R01 
MH067981-04, NHLBI HHSN-268200900028C)

PO1776
NUTRIENT INTAKE AND TELOMERE LENGTH 
AMONG JAPANESE AND KOREAN POPULATIONS
M. Masaki1, S. Yabuta1, Y. Shidoji1, H J. Yoon2, S K. Lee2

1University of Nagasaki, Nagasaki, Japan 
2Kyungpook National University, Daegu, Korea

Background and objectives: Telomere length may be affec-
ted not only by physical aging but also by life style factors in-
cluding dietary intake. This study clarifies the relationship bet-
ween nutrient intake and telomere length among Japanese and 
Korean populations. 

Methods: Telomere length was measured by monochrome 
multiplex quantitative PCR (MMQPCR) method with buccal 
swab that is a low-invasive material for sampling. The telomere 
length was finally expressed as a relative telomere length (RTL) 
comparing with reference sample. The subjects of this study 
consist of 135 men and women(92 Japanese and 43 Koreans) 
voluntarily recruited with a written informed consent. The 
participants were mostly officer for Japanese and those of ha-
ving medical checkup for the Korean. Age distribution of both 
populations indicated that Japanese was younger when com-
pared to the Korean. The data of nutrient intake was obtained 
by validated food frequency questionnaire (FFQ) for both po-
pulations. Logistic regression analysis was used to identify the 
important nutrients affecting RTL. 

Results: The values of RTL were negatively correlated with 
age only for Korean population(r=-.318, p=.04). For nutrient 
intake, RTLs were positively correlated with values of Fe, beta-
carotene, folic acid, and fiber and negatively with fat and Mg 
in both populations. Korean females showed a greater value of 
RTL than that of Japanese regardless of its elderly sample. Lo-
gistic regression analysis indicated that value of beta carotene 
was significantly associated with RTL after adjusting age, sex, 
and other confounding variables. 

Conclusions: Intake of nutrients suggesting of anti-oxidati-
ve activity may be effective in preventing telomere shortening 
among Asian populations. 

Key words: telomere, nutrient, Japanese, Korean
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PO1777
GLOBAL MALNUTRITION CAPACITY BUILDING 
ENABLED BY ELEARNING AND SOCIAL MEDIA
T. Pickup1, R.Annan2, S. Choi1

1Medical Education, Faculty of Medicine, University 
of Southampton, Southampton, United Kingdom 
2Department of Biochemistry and Biotechnology, 
College of Science, Kwame Nkrumah University of 
Science and Technology, Kumasi, Ghana

Background and objectives: The outcomes of severe mal-
nutrition in children can be significantly improved by provi-
ding training to those undertaking the management of chil-
dren with malnutrition. Making standardised and accessible 
training available globally could play a major role in redu-
cing childhood mortality by malnutrition. Access to Internet 
is improving at a great rate across the world, offering a huge 
potential for technology enabled training in the developing 
world. Utilising the technology to offer such training, in 2010 
the International Malnutrition Task Force and University of 
Southampton developed a high quality training course, called 
“Caring for Infants and Children with Severe Acute Malnutri-
tion”. After its successful field test in Uganda, it was introduced 
to the health communities, agencies and professional bodies 
at international events. However, bringing the course to those 
who needed it most was slow.

Methods: To increase its uptake, from October 2012 marke-
ting strategies using social media were devised to promote the 
course widely. Their effectiveness was investigated in January 
2013. 

Results: For 4 months 1200 people from over 100 countries, 
including Haiti and N.Korea, enrolled the course, indicating 3, 
000 per annum. There now is a global demand for the course, 
with 10 people a week enrolling via Google, 20 responding to 
posts in LinkedIn/Facebook, and many others responding to 
“word of mouth” recommendations. Most are health profes-
sionals, for whom training is directly relevant but unavailable 
through other means. It has also begun to be used by academic 
institutions, embedded within curricula, and NGOs for com-
munity-based training. 

Conclusions: The malnutrition course has great potential 
for providing training globally, directly to those who need it. 
Feedback is very positive, describing improved knowledge and 
competency in malnutrition management required in work 
places. Social media can provide the opportunity to bring lear-
ners and learning together. 

Key words: eLearning, Malnutrition, training, Social me-
dia.

PO1778
MORTALITY DUE TO MALNUTRITION AMONG UN-
DER 5-YEAR-OLD CHILDREN AND ITS RELATION 
TO SOCIOECONOMIC INDICATORS IN COLOMBIA
C. Arango1, C. Molina1

1National School of Public Health, University of 
Antioquia, Medellín, Antioquia, Colombia

Background and objectives: The child health situation in 
the Americas has improved in the last years thanks to social 
and economic development and better health-care coverage. 
In Colombia, however, problems such as respiratory infec-
tions, diarrhea, malaria, and malnutrition persist. Objective: 
To analyze the structure and trend of malnutrition mortality 
among under 5-year-old children in Colombia from 1985 to 
2006 and establish its relation to socioeconomic indicators. 

Methods: Descriptive, ecological study based on official 
mortality records from the Colombian Vital Statistics System. 
Net and adjusted rates, mortality standardized reasons, and 
Poisson regressions for trend analysis were obtained. A mul-
tiple linear regression model was built to estimate the relation 
between the malnutrition mortality rate and socioeconomic 
indicators. 

Results: The analysis included a 22-year period in which 
370, 136 deaths of under 5-year-old children were registered, 4, 
1% due to malnutrition. The trend analysis showed two signi-
ficant inflection points in 1994 and 2000, the first one decrea-
sing, the second one, increasing. The unfulfilled basic needs 
index, the human development index, and the prevalence of 
breastfeeding explained 37% of variations in malnutrition 
mortality rates. 

Conclusions: The increasing trend in malnutrition morta-
lity rates starting in 1994 highlight the fact that the implemen-
tation of the Colombian Health-Care System did not have the 
expected effect, quite the contrary health care has deteriorated. 
Higher mortality rates appeared between 2000 and 2001, just 
when poverty levels in Colombia worsened. 

Key words: Malnutrition, mortality rate, Colombia.
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PO1779
NEPAL’S NATIONAL IRON INTENSIFICATION PRO-
GRAM IMPROVED IFA COVERAGE FOR PREG-
NANT WOMEN AFTER 5 YEARS AND AFTER 10 
YEARS PROTECTED AGAINST ANEMIA
M L. Roche1, R. Pabayo2, M R. Maharjan3, R. Pokharel4, 
L M. Neufeld1

1Micronutrient Initiative, Ottawa, Ontario, Canada 
2Harvard School of Public Health, Boston, Massa-
chusetts, USA 
3Micronutrient Initiative, Kathmandu, Nepal 
4Nutrition Section/Child Health Division, De-
partment of Health Services, Ministry of Health and 
Population, Kathmandu, Nepal

Background and objectives: The global health community 
has looked to Nepal’s Iron Intensification Program (IIP) as a 
successful scale-up of a national iron folic acid (IFA) supple-
mentation program for pregnant women. The IFA coverage 
increased from 23% to 59% between 2001 and 2006 and to 
80% in 2011. Contradictory to the improved coverage of IFA 
for pregnant women, the anemia rates increased from 42.4% in 
2006, to 47.6% in 2011. These unexpected results highlighted 
the need for further study of the IIP and implications for IFA 
coverage and anemia. 

Methods: We estimated the possible impact of exposure to 
the ten year IIP on IFA supplementation coverage and anemia 
in mothers through multiple regression modelling of the 2006 
and 2011 Demographic Health Surveys controlling for IIP dis-
trict exposure, age, pregnancy status, wealth, religion, parity 
in the last 5 years, weight status, education, and ecological re-
gion. Sampling weights were utilized and data analysed using 
multilevel modelling because respondents were nested within 
districts. 

Results: In the 2006 and 2011 surveys, 4, 693 and 2, 168 
women provided blood samples respectively. In 2006, women 
who lived in districts with IIP implemented were more likely 
to receive IFA supplements in comparison to those who lived 
in districts without IIP (OR=1.85, 95% CI=1.16, 2.94). Simi-
lar results were obtained in 2011. Multiple regression analyses 
indicated that in 2006, women who lived in IIP districts were 
not significantly less likely to have moderate or severe anemia. 
However, in 2011, women who lived in IIP districts were mar-
ginally significantly less likely to have moderate or severe ane-
mia (OR=0.56, 95% CI=0.30, 1.03). 

Conclusions: The IIP increased IFA coverage and may pro-
tect against anemia. Further studies, both qualitative and quan-
titative are still underway to explore how the program can be 
further strengthened in Nepal. 

Key words: Iron Folic Acid Supplementation, Pregnant 
Women, Anemia, Nepal, Scale-up.

PO1780
WHEN RESEARCH STUDY AND NUTRITION PRO-
GRAM IMPLEMENTATION TIMELINES CLASH – A 
CASE REPORT ON VITAMIN A SUPPLEMENTATION 
FROM SOUTH AFRICA
M A. Dhansay1, 2, S E. Schoeman1, J. Nel3, M. Le roux3, M 
E. Van Stuijvenberg1

1Nutritional Intervention Research Unit, South Afri-
can Medical Research Council, Cape Town, South 
Africa 
2Division of Human Nutrition, University of Stellen-
bosch, Cape Town, South Africa 
3Northern Cape Department of Health, Kimberley, 
South Africa

Background and Objectives: Public health (nutrition) de-
cisions are taken with communities or entire countries as the 
unit of intervention. However, there may be contextual diffe-
rences within countries that need to be recognised. The po-
licy implications of the need for vitamin A supplementation 
(VAS) in the Northern Cape Province (NCP) of South Africa 
(SA) have been presented elsewhere. That study was done in 
collaboration with the local health department and dietitians. 
An impasse arose when the research was halted because of the 
imminent implementation of a VAS campaign in the study 
town, threatening the findings of the study. The objective of 
the presentation is to describe the events prior to the deadlock 
between research team and decision-makers, the resolution of 
the problem, and make recommendations for avoiding similar 
situations. 

Methods: A narrative description of the events leading to 
the impasse between the research team and decision makers 
at national and provincial level, as well as the agreement that 
was reached. 

Results: The research study was approved by the IRB and 
the NCP Health Department and intended evaluating vitamin 
A status before the under-fives received VAS. The imminent 
campaign would impact the results of the study. Represen-
tation was made to the IRB, which ruled that the long-term 
benefits of completing the study were higher than the risk of 
deficiency - the children were consuming preformed vitamin A 
and preliminary results showed no immediate need for vitamin 
A. Approval for postponement was sought and received from 
the National Nutrition Department and the NCP Health De-
partment, after intense, prolonged telephone and email com-
munication. 

Conclusions: The “distance” between researchers and poli-
cy makers/ programme implementers/decision-makers is cru-
cial, so that any problems affecting the conduct of research stu-
dies may be addressed timeously, and preferably pre-empted. 

Key words: Researchers; decision-makers; programme im-
plementation; partnerships.
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PO1781
MEAT CONSUMPTION AND GENERAL AND CEN-
TRAL OBESITY IN SPANISH ADULTS
M. Mendez1, E. Gracia-Lavedán2, D. Romaguer2, 3, J. de 
Batlle4, M. Kogevinas2, R. Peiró-Pérez5, R. Capelo6, C. 
Navarro7, M. Guevara8, B. Mirón Pozo9, T. Fernández10, 
P. Amiano11

1Dept of Nutrition and Carolina Population Center, 
UNC-Chapel Hill, USA 
2Centre for Research in Environmental Epidemiolo-
gy (CREAL)/IMIM-Hospital del Mar, Barcelona, Spain 
and CIBERESP, Spain 
3Department of Epidemiology and Biostatistics, 
School of Public Health, Imperial College London, 
UK and 4bResearch Unit, University Hospital Son 
Espases, Palma de Mallorca, Spain 
4Section of Nutrition and Metabolism, International 
Agency for Research on Cancer, Lyon, France 
5Centro Superior de Investigación en Salud Públi-
ca (CSISP/FISABIO), Valencia, Spain and CIBERESP, 
Spain 
6Centro de Investigación en Salud y Medio Ambien-
te (CYSMA), Universidad de Huelva, Huelva, Spain 
7Department of Epidemiology, Murcia Regional 
Health Authority, Murcia, Spain and CIBERESP, Spain 
8Institute of Public Health of Navarre, Pamplona, 
Spain and CIBERESP, Spain 
9Unidad de Coproctología. Hospital Universitario 
San Cecilio de Granada, Spain 
10Instituto de Biomedicina (IBIOMED), Universidad 
de León, León, Spain

Background and objectives: It has been hypothesized that 
elevated meat consumption may increase risk of general obe-
sity, indirectly contributing to risk of obesity-related chronic 
diseases. Despite research linking meat consumption to dietary 
patterns such as higher intakes of energy and reduced intakes 
of low energy-dense foods such as vegetables, evidence of a link 
to obesity remains limited and inconsistent. 

Methods: This cross-sectional analysis included 2600 adults 
aged 24-85y (mean 62y) recruited between 2007- 2012 from 
the general population as controls in a multi-case control study 
of cancer from 10 Spanish regions. Dietary intakes were asses-
sed using a previously validated food frequency questionnai-
re. Logistic regression was used to assess associations between 
higher proportions of meat consumption (g/100 kcals) and 
odds of overweight, obesity and elevated waist circumference 
(WC >88cm women, 102 cm men), adjusting for age, sex, re-
gion, education, smoking, and alcohol intake. 

Results: Meat consumption (mean intake 4.6g/100 kcals) 
was positively associated with energy intake. Women in the 

top tertile of meat intake had increased odds of overweight 
(OR=1.6; 95%CI=1.0-2.4), obesity (OR=2.5; 1.6-3.9) and ele-
vated WC (OR=1.4; 1.1-1.9). These associations were stron-
ger for cured/processed and red meats than for poultry/white 
meats. However, associations in men were null, both for meat 
intakes as a whole and for meat subtypes. Excluding low energy 
reporters, adults <45y, or additionally adjusting for intakes of 
seafood, fruits and vegetables, had no meaningful effect. 

Conclusions: Though findings are consistent with an in-
creased risk of obesity and excess energy intakes related to 
meat consumption in women, evidence was lacking in men. 
Further research is needed to assess to what extent associations 
between meat consumption and obesity may be linked to co-
rrelated dietary patterns which may vary by gender or food 
culture, and whether such patterns are prospectively related to 
excess weight gain. 

Key words: Meat consumption, central obesity, BMI.

PO1782
POSSIBLE CAUSES OF HIGH RATES OF NON-RES-
PONDENTS IN COMMUNITY MANAGEMENT OF 
ACUTE MALNUTRITION (CMAM): THE SCI NORTH 
NIGERIA EXPERIENCE
D. Ekele1, F. Joseph1, A. Oseni1, A. Okekunle2

1Nutrition Project, Save The Children International, 
Katsina field Office, Katsina State, Nigeria 
2Department of Human Nutrition, University of 
Ibadan, Oyo State, Nigeria

Background and objectives: Non-respondent’s cases in the 
Community Management of Acute Malnutrition (CMAM) 
project by Save the Children International with funding from 
European Commission for Humanitarian Aid Office (ECHO) 
in Northern Nigeria as a major concern. This is largely due to 
a number of factors, Malnutrition and child mortality remains 
an issue of public health significant in Northern Nigeria and 
high cases of non- respondents remains a major source of con-
cern in terms of program quality. This study accesses factors 
responsible for the high cases of non-respondents in CMAM. 

Methods: Qualitative data was compiled from 4 Local Go-
vernment Areas (LGA) with high non-respondents. 5 patients’ 
cards were randomly selected from 15 facilities (static/fluctua-
ting weight, referrals, physical examination and Drug admi-
nistration). Visits were made during clinic days to observe the 
dispensing of Ready To Use Therapy Food (RUTF). 40 house-
hold caregivers and village-heads were also interviewed to get 
information on RUTF usage and consumption at home. 

Results: Qualitative analysis shows that 90% of the non- 
respondents had regular attendance during their treatment 
in the facilities, 82% did not receive vaccinations for measles 
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and other illnesses, 85% for anti-malaria drugs at any time du-
ring their treatment. Interview information gathered showed 
that non-respondents patients were not given correct doses of 
RUTF at home (50% of RUTF rations was shared with non-
SAM patients and there were cases of sales of RUTF). 95% were 
not visited by the Community Volunteers (CVs) to guide them 
on the usage of RUTF and 70% of facilities did not give key 
messages on RUTF consumption to the caregivers. 

Conclusions: the survey on possible reasons for non-res-
pondent to SAM revealed poor management of clients. The 
effective management of SAM requires careful and systematic 
medical treatment to complement treatment with RUTF and 
adequate community participation. 

Key words: CMAM, RUTF, Non- respondents and Care-
givers.

PO1783
THE CHRONIC EFFECTS OF COFFEE INGESTION 
ON HYDRATION STATUS: A COUNTERBALANCED 
CROSS-OVER STUDY IN A FREE LIVING POPULA-
TION
S. Killer1, A. Blannin1, A. Jeukendrup1

1University of Birmingham, Edgbaston, Bir-
mingham, UK

Background and objectives: It is often suggested that coffee 
causes dehydration and its consumption should be avoided or 
reduced to maintain fluid balance. The aim of this study was to 
compare the chronic effects of moderate coffee consumption 
against water ingestion across a range of hydration assessment 
techniques. 

Methods: In a counterbalanced cross-over design, 50 habi-
tual coffee-drinking males participated in two conditions; co-
ffee (C) or water (W). Each condition consisted of two conse-
cutive days during which participants consumed 4x200 g coffee 
(4 mg/kg caffeine) or water. All food and fluids were provided 
to participants during each trial. Total body water (TBW) was 
calculated via ingestion of deuterium oxide and analysis with 
Isotope Ratio Mass Spectrometry to observe fluid balance. 
Nude body mass (BM) was measured daily. Urinary (USG, os-
molality, 24 h volume, sodium (Na+), potassium (K+) and crea-
tinine) and haematological hydration markers (haematocrit, 
serum osmolality, total plasma protein, creatinine, blood urea 
nitrogen, serum Na+ and K+) were recorded daily throughout 
both conditions. Plasma was collected daily for analysis of ca-
ffeine for compliance. 

Results: There were no changes in TBW from beginning to 
end of either trial and no differences between trials (p>0.05). 
No differences were observed between trials across any haema-
tological markers. No differences were observed between trials 

in 24 h urine volume, USG, osmolality or creatinine (p>0.05). 
No differences in serum Na+ concentrations were observed 
between trials (141.2±2.5 and 141.2±2.4 mmol/L for C and W, 
respectively), although mean urinary Na+ excretion was higher 
in C than W (p=0.02). No significant differences in BM were 
found between trials, although a small but progressive daily fall 
was observed within both conditions (0.39±0.5 kg; p<0.05). 

Conclusions: These data suggest that coffee, when consu-
med in moderation by caffeine-habituated males contributes to 
daily fluid requirement and does not pose a detrimental effect 
on fluid balance. 

Key words: Fluid balance, Coffee, Hydration.

PO1784
EFFECTS OF WEB-BASED INTERVENTION ON 
KNOWLEDGE ATTITUDES AND BEHAVIORS RELA-
TING HEALTH EATING IN CHINESE SCHOOL CHIL-
DREN
L. Wang1, J J. Li1, M. Yang1, L B. Li1

1Institute of Child & Adolescent Health, School of 
Public Health, Peking University Health Science 
Center, Beijing, China

Background and objectives: To evaluate the feasibility and 
efficacy of a web-based family oriented nutrition intervention 
in knowledge, attitudes and behaviors relating healthy eating in 
Chinese children. 

Methods: A three-month parallel trial was conducted in 
two primary schools in a rural-urban fringe zone of Beijing, 
China, including one intervention and one control school. 
Children in grade 4 and grade 5 and their parents participated 
in the study. The target website was just provided to the inter-
vention group. We used questionnaires to evaluate the effect 
of intervention. The web-logging on rate in the intervention 
group was estimated by using group interview in children and 
a phone call report in part of the parents (n=40). 

Results: about 423 families participated in the study. After 
three months of intervention, the increase in children’s healthy 
eating related knowledge was significantly higher in the inter-
vention school than that in the control school (P<0.05). The 
changes in scores of healthy eating related attitude, self-efficacy 
and behaviors of children were not significantly different bet-
ween the two schools (P>0.05). The score of parents’ knowledge 
in the control group decreased significantly more than that in 
the intervention group (P<0.05). The changes in scores of avai-
lability of healthy foods at home and parental modeling were 
not significantly different between the two groups (P>0.05). 
The reported logging-on rate in children and parents were just 
about 20% and 15%, respectively. 
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Conclusions: The web-based and family oriented nutrition 
intervention can improve the healthy eating relating knowled-
ge of children and parents, but didn¡¯t promote the attitudes, 
self-efficacy, behaviors and home nutrition environments. The 
web-logging rates were very low both in parents and children. 
Further study is needed in improving the logging-on rate in 
web-based nutrition intervention in Chinese children. 

Key words: Children; Healthy eating; Nutrition environ-
ment; Web-based nutrition intervention.

PO1785
FOOD CONSUMPTION AMONG BRAZILIAN BENE-
FICIARIES OF “BOLSA FAMÍLIA” PROGRAM
M. Vieira da Silva1, A. Sartori1

1Department of Agroindustry, Foods and Nutrition, 
Escola Superior de Agricultura “Luiz de Queiroz”, 
Universidade de São Paulo, Piracicaba, Brazil

Background and objectives: Aiming to reduce poverty 
and, consequently, ensure food security, over 13 million Bra-
zilian families have been supported by Federal cash transfer 
program “Bolsa Família” (BFP) per year. This study aims to 
describe energy consumption (average) among beneficiaries of 
the Program. 

Methods: The data used were obtained from the Brazilian 
Household Budget Survey microdata (POF 2008-2009), ca-
rried out by the Brazilian Institute of Geography and Statistics 
(IBGE), and related to the sample composed by 34, 003 persons 
(10 years old or more). From this total, 7, 600 were identified as 
BFP beneficiaries. The method used to obtain food consump-
tion data was food diary. 

Results: The average energy consumption among BFP be-
neficiaries was 1855.8 kcal/day (sd=826.39). The others (non 
beneficiaries) ingested 1917.48 kcal/day (sd= 832.91). Discri-
minating analysis in geographic regions/states it was identified 
that only in São Paulo state the beneficiaries ingested more 
energy (1907.07 kcal; sd=1639.48) when comparing with non 
beneficiaries (1868.1 kcal; sd=1318.11). Observing results for 
macronutrients, outstands the average lipid ingestion, systema-
tically smaller among beneficiaries in general. The exception 
was beneficiaries living in São Paulo state, that achieved the bi-
gger quantity of lipids ingested per day per person in the entire 
country (60.4g; sd=65.28).

Conclusions: The results of energy consumption were not 
excessive among beneficiaries and non beneficiaries. Data 
from São Paulo state (the richest state) needs attention, espe-
cially regarding to lipid ingestion. Considering the increase on 
overweight and obesity prevalence in Brazil, it is recommended 
the food consumption monitoring and the adoption of healthy 
life habits for population. 

Key words: diet, energy consumption, social programs.

PO1786
AVAILABILITY OF ULTRA-PROCESSED FOOD IN 
THE NEIGHBORHOOD IS RELATED TO BMI IN WO-
MEN LIVING IN AN URBAN AREA OF BRAZIL
P. Martins1, G. Vedovato1, M. Oliveira1

1Department of Human Movement Sciences, Fede-
ral University of São Paulo, Santos, São Paulo, Brazil

Background and objectives: There are few studies in de-
veloping countries assessing the effects of food environment 
on nutritional status. The aim of this study was to evaluate 
whether there are differences in Body Mass Index (BMI) of 
women living in neighborhoods with different ultra-processed 
food availability. 

Methods: Though a cross-sectional design, 531 women with 
children under 10 years of age were sampled from 36 randomly 
selected census tracts in the urban area of Santos, Brazil. Nutri-
tional status of women and socioeconomic data were collected 
in household interviews. Concomitantly, availability of food in 
all stores of the census tract neighborhood (a buffer with 500m 
radius) was assessed. The stores were classified according to the 
percentage of ultra-processed foods sold, using the median as 
the cutoff point, and census tracts were also classified accor-
ding to the predominance of food stores with varying availabi-
lity of ultra-processed items. BMI values of women living in the 
two groups of neighborhoods were compared using t-test and a 
significance level of 5%. 

Results: The percentage of stores classified as having grea-
ter availability of ultra-processed foods was 76% in the neigh-
borhoods with the highest concentration of these stores and 
51% in the neighborhoods with lower concentration. The BMI 
of women who lived in census tracts with greater availability 
of ultra-processed foods was significantly higher compared to 
those with lower availability (26.4 x 25.1 km/m2, respectively, 
p = 0.017). This results was further adjusted for socioeconomic 
status in a linear multiple regression model (p=0.03). 

Conclusions: the nutritional status of women may be re-
lated to the availability ultra-processed food in the neighbor-
hoods of residence. These results suggest the need for public 
policies in the food supply chain articulated the intervention 
actions on the environment, to increase the availability of mi-
nimally processed foods. 

Key words: food environment, ultra-processed food, urban 
areas.
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PO1787
ASSESSING THE IMPACT OF INTEGRATED HEALTH, 
NUTRITION, AGRICULTURE AND ECONOMIC EM-
POWERMENT PROJECTS ON THE NUTRITIONAL 
STATUS OF LIBERIAN REFUGEES CHILDREN IN 
BUDUBURAM CAMP, GHANA.
A. Sandow1, C. Amuzu-Addo1, J. Haynes2, B. Abu3

1Point Hope Ghana 
2PointHope Inc. 
3Department of Nutrition and Dietetics, Faculty of 
Health Sciences, University of the Free State, Postal 
box 339, Bloemfontein 9300, South Africa

Background and objectives: Refugee settlements are cha-
racterized by food insecurity, malnutrition, health and sani-
tation problems. Services provided to address these issues are 
mostly sectorial and parallel activities. PointHope, an NGO 
operational in the Buduburam Refugee Camp integrated the 
Health, Nutrition, Agricultural and Economic Empowerment 
services it provided to Liberian refugees at the camp in Ghana. 
The approach is to address the underlying causes of malnutri-
tion within the household and prevent relapse of malnutrition. 

Methods: Refugee households of malnourished children or 
persons are identified and enrolled in any of the three different 
programmes 1.)A Nutrition Programme focused on rehabili-
tation of malnourished children/persons 2) Agriculture skills 
training programme, established to simultaneously produce 
food to feed into the Nutrition programme and to train food 
insecure household members on agriculture. 3) Skills trainings 
programmes for household members. Baseline information on 
child anthropometric indicators, household food security and 
frequency of illness were collected in 2008 prior to the start of 
the integrated programme. Indicators were then monitored till 
2012, when all components of the model were in place. 

Results: Of an average population of 4000 refugee children 
under*five years of age, Global Acute Malnutrition reduced 
from 11.9% in 2008 to 5.6% in 2012. General report of sickness 
of children under*five years to the camp clinic has reduced by 
60%. 804 malnourished refugee children’s households have re-
ceived a kind of support in nutrition or skills training among 
which 303 refugee households became self-reliant and have re-
patriated to Liberia. Of the camp population of 3, 000 refugees, 
21% were at risk or food insecure in 2008, which was reduced 
to 15% in 2012. 

Conclusions: Causes of malnutrition are multi-factorial, 
the integrated programmatic approaches may reduce malnu-
trition, reduce relapse, and solve the diverse but basic causes. 
The approach could be helpful in refugee management. 

Key words: Refugee, integrated programmatic approach, 
malnutrition.

PO1788
NEGATIVE WEIGHT EVOLUTION AMONG NOR-
MAL BIRTH WEIGHT BRAZILIAN INFANTS: A NEW 
APPROACH TO NATIONAL DEMOGRAPHIC AND 
HEALTH SURVEYS
J A. Silveira2, F A. Colugnati2, A P. Poblacion1, J A. Taddei1

1Departament of Pediatrics, Universidade Federal 
de São Paulo, São Paulo, São Paulo, Brazil 
2Division of Nephrology, Universidade Federal de 
Juiz de Fora, Juiz de Fora, Minas Gerais, Brazil

Background and objectives: The first two years of life are 
characterized by accelerated growth and development, espe-
cially considering that, by this time, both are more strongly 
determined by environmental factors than by genetic charac-
teristics. These environmental factors are interlinked through 
a multidimensional chain of cultural, socioeconomic and bio-
logical determinants. The study aim was to describe the pre-
valence and identify social determinants for negative weight 
evolution(WEZ) in normal-birth-weight(NBW) infants. 

Methods: Data was from the latest Brazilian Demographic 
and Health Survey-2006/07. We selected children between 
0-23 months(n=1482), living in the same house with their 
mothers. WEZ was calculated subtracting the survey’s and 
birth’s weight-for-age z-score, considering this variable a bio-
logical indicator capable to identify environmental influences 
on infant’s growth, given that poor anthropometric outcomes 
reflect poor health status. To quantify associations, WEZ was 
dichotomized in negative and positive. A negative WEZ indi-
cates that a child fell from the expected weight gain pattern. 
Multivariate models were used to estimate the prevalence ratio 
of negative WEZ determinants, based on the UNICEF´s Con-
ceptual Framework of Malnutrition. 

Results: Almost 42% of infants with NBW experienced ne-
gative WEZ. From eight variables significantly associated with 
negative WEZ in the bivariate analysis, these were the inde-
pendent determinants in the fitted model: living in less deve-
loped regions, residing in households with moderate or severe 
food insecurity and having mothers with education lower than 
8 years. 

Conclusions: About 1.8 million infants were exposed to en-
vironments that impaired their growth. We found that macro 
environmental determinants had more influence than proxi-
mal ones for negative WEZ. This approach to health surveys 
was sensitive to characterize inequalities among different so-
cioeconomic contexts and to identify risks for negative WEZ in 
different levels of determination. Acknowledgement: Silveira 
JA receives a scholarship from Fundação de Amparo à Pesquisa 
do Estado de São Paulo. 

Key words:Infants; Surveys; Nutritional Disorders.
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PO1789
LONG-TERM EFFECT OF A WORKPLACE 
HEALTH&WELLNESS PROGRAM ON BODY 
WEIGHT, RELATED METABOLIC AND HEMODYNA-
MIC MARKERS IN MEXICO EMPLOYEES
M. Alvarez1, A. Rullan1, J. García1, J O. Talavera2, 3, P. 
Clark2, 4

1Pepsico Mexico, Mexico city, Mexico 
2National University of Mexico (UNAM), Mexico city 
3Epidemiology Unit, S. XXI Medical Center, Mexico 
city 
4Clinical Epidemiology Unit, Mexico Children Hospi-
tal, Mexico city

Background and objectives: Prevalence of non-communi-
cable diseases in Mexico has become a public health problem, 
with high economic impact due to diseases associated and pre-
sence of early mortality at high productivity ages. For adults, 
workplace is the ideal venue of intervention, reason why this 
study shows the long-term effect of a workplace-promoted 
health and wellness program (VIVE SALUDABLE-ADN), on 
body weight and related metabolic and hemodynamic markers. 

Methods: From 2003 to 2009, 2341 administrative emplo-
yees from the PepsiCo Mexico, voluntarily participated in the 
program comprising physical activities, personalized nutritio-
nal counseling and rest activities. Anthropometric, clinical and 
biochemical measures were done, baseline and after 6 months 
of intervention. 1560 participants’ data were analyzed. Means 
were compared by years using ANCOVA analysis adjusted by 
age, gender, business area, job level and previous participation 
in the program. 

Results: Metabolic syndrome prevalence observed in this 
population was 7% in 2006, 8.3% in 2007, 8.4% in 2008 and 
4.4% in 2009. No significant changes in weight and BMI were 
observed, but an increase in body fat percentage in women 
from 2006 to 2008, with a plateau in 2009 (p=0.001). Similar 
results were observed in other variables in 2006(1), 2007(2), 
2008(3) and 2009(4); BP: Females SBP: (p=0.003 (3vs1, 2, 
4)), DBP: (p=0.001 (3vs1, 2, 4; 2vs4)), Males SBP: (p=0.24 
(3vs4, p=0.0503)), DBP:(p=0.022 (3vs1, 2, 4)); Glucose(mg/
dL): Female:76.92±0.83, 79.66±0.63, 86.62±0.75 and 
86.02±0.66 (p=0.0001(1vs2, 3, 4; 2vs3, 4)); Males:83.83±0.95, 
86.21±0.74, 90.55±0.90 and 89.16±0.85 (p=0.0001(1vs3, 4; 
2vs3, 4)); HDL-C(mg/dl), Females: 50.54±1.17, 54.21±0.94, 
(p=0.016, 3vs4); Males:40.11±0.87, 42.50±0.74 (p=0.04, 3vs4); 
Triglycerides(mg/dl): Females, 106.07±6.57, 140.73±5.10, 
126.24±5.90 and 112.05±5.29 (p=0.0001 (1vs2, 3; 2vs4)); Ma-
les, 150.84±8.87, 182.91±7.10, 159.00±8.48 and 167.49±8.00 
(p=0.037 (1vs2; 2vs3). 

Conclusions: Study shows that it takes a continued effort, 
3 to 4 years, to see beneficial results with a reduction in the 
progression and even a reversion of parameters associated with 
increased body weight, such as metabolic and hemodynamic 
abnormalities in workplace health and wellness programs. 

Key words: Workplace, lifestyle, poromtion.

PO1790
PREVALENCE OF OVERWEIGHT AND OBESITY 
AMONG ECUADORIAN WORKERS AND THEIR AS-
SOCIATION WITH LIFE STYLE FACTORS, EXERCI-
SE, AND EATING HABITS
P. Mogrovejo1

1Escuela de Nutriología, Universidad Internacional 
del Ecuador, Quito, Ecuador	

Background and objectives: Personal characteristics can 
determine eating and exercise behaviors leading to greater risk 
of overweight and obesity. To study the relationship between 
overweight and obesity prevalence with socio demographic 
data, related illness, physical activity level, eating and exercise 
habits and the relationship between self efficacy and physical 
activity. 

Methods: A cross sectional study conducted on 917 Ecua-
dorian private employees (663 men and 254 women). Surveys 
were conducted to obtain life style information, anthropome-
tric data, eating habit (Fruit and Vegetable Stage of Change 
questionnaire), physical activity habit (Physical Activity Stages 
of Change and self efficacy questionnaire) and physical activity 
level (International Physical Activity Questionnaire). Statically, 
descriptive statistics, chi-squared test and multiple correspon-
dence factorial analysis were used. 

Results: Prevalence of overweight and obesity was 40% 
and 9.4%, respectively; higher in males (p<0.001), married 
(p=0.000), primary education level (p=0.024) and increases 
with age (p<0.000). Overweight and obesity were associated 
with hypertension and dyslipidemia (p<0.001).Overweight, 
obesity, abdominal obesity, high percentage of body fat and 
hypertension were associated (p<0.000). Individuals (83%) 
who fulfilled fruit and vegetable consumption recommenda-
tion were classified in maintenance stage of change. Conver-
sely, most individuals who did not fulfilled fruit & vegetable 
recommendation were at the lower stages of change. Most of 
individuals (65.3%) were sedentary. Exercise stage of change 
was associated with physical activity level (p=0.000). Most of 
sedentary subjects were in contemplation stage of change. In 
contrast, active and very active subjects were in maintenance 
stage. Lower self efficacy was associated with obesity. 

Conclusions: Overweight and obesity were more prevalent 
in men. Overweight, obesity and abdominal obesity were asso-
ciated with cardiovascular disease. Employees need a healthy 
diet and physical activity promotion. Stage - based interven-
tions would be appropriate, with focus on lower stages of chan-
ge. 

Key words: Obesity; exercise; eating; behavior.
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PO1791
EVALUATING THE BEHAVIORAL EFFECT OF JUNK 
FOOD ADVERTISING AND BRAND PLACEMENT 
ON CHILDREN
A. Fuentes-García1, R.Uribe2

1School of Public Health, University of Chile, Chile 
2Faculty of Economics and Business, University of 
Chile, Chile

Background and objectives: In the context of increasing 
obesity, previous studies have analyzed the influence of ad-
vertising in children’s preferences demonstrating a modest but 
consistent effect on children’s wishes. These have rarely focused 
on either brand-placement, or the combined-effect (synergy) 
with advertising. Seeking to orient public nutrition policies, 
this research evaluates the separate and joined-effect of adver-
tising and placement on children’s preferences, and whether it 
may change across age. 

Methods: We did a 3x3 factorial experiment, with promo-
tional tools (advertising, placement and synergy), and age (9, 
12 and 15) as factors. The dependent variables were the beha-
vioral disposition toward the product category (junk food) and 
the advertised brand (McDonalds). The sample was 382 chil-
dren (57% women) distributed across the nine combinations. 
Children were exposed to a film clip (with/without McDonalds 
placement scene) including a commercial break (with/ without 
McDonalds advertisement). A self-administered questionnai-
re was answered where the dependent variable and covariates 
(sex, prior exposure and appreciation of the film) were exami-
ned. 

Results: Covariates were equally distributed across con-
ditions. Two-way ANOVA evaluating the disposition toward 
the product category (F=3, 090, p=0, 047) and for the brand 
(F=3, 347, p=0, 031) show a main effect for promotional tool 
but neither for age nor for the interaction of both. The combi-
ned use of advertising and placement increased the disposition 
toward the category and brand. Advertising and placement 
performed similar in both dependent variables. 

Conclusions: This study shows the similar persuasive effect 
of advertising and placement, and the amplified effect of using 
both together. These findings suggest that public nutrition po-
licies should regulate not only advertisement of food but also 
placement since these tools are used in an isolated or a com-
bined way. The absence of a significant effect of age opens the 
question about the acquisition of new cognitive defenses after 
9 years-old. 

Key words: Obesity, Children, Advertising, Placement

PO1792
NUTRITIONAL RISK AND FUNCTIONAL IMPAIR-
MENT IN THE ELDERLY (NURSING HOMES AND 
FREE-LIVING) YUCATAN, MEXICO
L. Gonzalez1, E. Gomez1, A. Castellanos1

1School of Nutrition, Universidad Anáhuac Mayab, 
Mexico

Background and objectives: The present study examines 
the association of nutritional status and functional capacity 
(hand grip strength) in institutionalized and free-living elderly 
in Yucatan, Mexico. 

Methods: 121 women (40 in nursing homes and 81 free-
living) and 37 men (19 in nursing homes and 18 free-living), 
agreed to participate in the study. The age range was 60 to 97 
years. Body Weight (kg) Height (m), triceps skinfold (mm), 
arm circumference (cm) were collected using standard 
methods and nutritional indicators were calculated using va-
lidated equations. Grip strength in both hands was measured 
using a mechanical dynamometer. 

Results: Findings show differences (P <0.001) in body 
weight (53.8 vs 62.4), BMI (kg/m2) (26.2 vs 29.5), arm cir-
cumference (26.4 vs. 29.4), arm fat area (cm2) (22.7 vs. 28.5) 
among nursing homes and free-living women. For its part, the 
indicators that showed differences between free-living and nur-
sing homes men were (P <0.05): triceps skinfold (11.7 vs. 9.1) 
and arm fat area (25.2 vs 21.3). Grip strength in both hands, 
was higher only in free-living women (P <0.05), no difference 
was found in males. 

Conclusions: We conclude that nutritional indicators fat 
and muscle mass are better in free-living women, while in 
males, body fat is higher in institutionalized subjects. Further 
research is required grip strength in males as an indicator of 
nutritional risk.

Key words: nutrition, handgrip strength, elderly.
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PO1793
BUILDING POLITICAL COMMITMENT AND CON-
SENSUS FOR LONGER MATERNITY LEAVE AND 
STRONGER LEGISLATION ON THE MARKETING OF 
BREASTMILK SUBSTITUTES
N. Hajeebhoy1, R. Mathisen2, P. Do2, H. Vu1, L. Phan1, H. 
Nguyen1, H. Pham3, H. Trung4, H. Nguyen5, A. McColl6, 
A. Rigsby6

1Alive & Thrive/FHI 360, Hanoi, Viet Nam 
2UNICEF Viet Nam, Hanoi, Viet Nam 
3Viet Nam General Confederation for Labor, Hanoi, 
Viet Nam 
4Viet Nam National Assembly Institute for Legislati-
ve Studies, Hanoi, Viet Nam 
5Maternal & Child Health Department, Viet Nam 
Ministry of Health, Hanoi, Viet Nam 
6GMMB, Seattle, USA

Background and objectives: Across infant and young child 
(IYCF) interventions, maternity leave entitlements and restric-
tions on marketing of breast milk substitutes (BMS) are two 
policies that help create an enabling environment for families 
to follow recommended child care practices. Research shows 
that longer maternity leave can positively impact rates of exclu-
sive breastfeeding, and that stronger marketing restrictions can 
decrease use of formula for infants and young children. Begin-
ning in 2009, a coalition of government, multilateral, and non-
governmental partners in Vietnam initiated advocacy efforts 
with two objectives: (i) Lengthen paid maternity leave for all 
mothers to six months; and (ii) More closely align Vietnam’s 
legislation with the International Code of Marketing of Breast 
Milk Substitutes and subsequent World Health Assembly re-
solutions. 

Methods: A methodical process, starting with stakeholder 
analysis, was used to build political commitment and generate 
consensus for policy change. The highly collaborative effort in-
cluded conducting research early and thoroughly to build the 
case for change; creating tailored and localized advocacy mate-
rials to package the evidence base; leveraging the comparative 
advantages within a broad stakeholder network to create chan-
ge; and strategically using champions and the media. These ap-
proaches became part of an iterative process that created poli-
tical momentum and pathways to influence decision-makers 
and build consensus for the two policy changes. 

Results: In June, 2012, Vietnam’s National Assembly voted 
in favor of expanding paid maternity leave to six months and 
ban marketing of BMS for children under 24 months, inclu-
ding feeding bottles and teats. Both laws passed with over 90 
percent of the vote. 

Conclusions: Using best practices for policy change can 
effectively influence policymakers’ understanding of the role 
IYCF policies play in protecting health and nation develop-

ment, and can ultimately influence legislative decisions to crea-
te an enabling environment for IYCF. 

Key words: maternity leave, BMS Code, IYCF, policy, ad-
vocacy.

PO1794
PERSEO PROJECT: PROCESS EVALUATION, LEVEL 
OF IMPLEMENTATION AND EFFECTIVENESS
C. Perez-Rodrigo1, V. Calderón2, J. Campos Amado2, J. 
Aranceta1

1Sociedad Española de Nutrición Comunitaria 
(SENC) 
2Agencia Española de Seguridad Alimentaria y 
Nutrición (AESAN)

Background and objectives: PERSEO is a school based 
community intervention Project aimed to promote healthier 
food and physical activity habits among primary school chil-
dren. In this paper we analyze the influence of the degree of 
implementation of the project on effectiveness. 

Methods: Six Spanish Autonomous Regions (Andalucía, 
Canarias, Castilla-León, Extremadura, Galicia, Murcia), Ceu-
ta and Melilla participated in PERSEO Project. 67 primary 
schools were recruited and randomly assigned to the inter-
vention (n=34; 5646 children) and control group (n=33; 6139 
children). The intervention was implemented during school 
years 2007-2008 and 2008-2009. A specific process evaluation 
protocol was designed previous to implementation. Based on 
process evaluation, a intensity of implementation score was 
calculated (0-10). The implementation score was included in 
logistic regression analysis for effectiveness evaluation. 

Results: Mean implementation score for intervention 
schools was 4, 32 ± 1, 81; median 5 (highest 8). On average, 
50% of the program was implemented as planned. Significant 
differences were observed in implementation score between 
schools, between classes within schools and between school 
grades. There were significant differences in implementation 
score by region as well. Adjusting for baseline BMI, OR for 
being obese at the end of the project was 1, 56 (95IC% 1, 03-
2, 36) for the control group. Considering as reference a high 
level of project implementation, OR for being obese was 1, 15 
(95IC% 1, 10-1, 20) for low level of implementation. 

Conclusions: Results highlight the need to ensure a high 
level of implementation to reach the intended objectives, rein-
forcing teachers involvement and sustainability of policies 
adopted in schools. 

Key words: schoolchildren obesity food habits physical ac-
tivity
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PO1795
BASELINE EVALUATION OF A CONTINUING EDU-
CATION PROGRAM FOR HOME DELIVERED CARE 
SUPPORT PROVIDERS: NUTRITION RISK
J. Aranceta1, C. Perez-Rodrigo1

1Community Nutrition Unit, Bilbao, Spain

Background and objectives: A continuing education pro-
gram for workers in the public home delivered support care 
service was designed with the aim of increasing awareness and 
motivation about the relevance of food and nutrition care for 
the welbeing of the clients of the service. In this paper results 
of baseline evaluation regarding nutritional risk of users of the 
service is presented. 

Methods: A 20 hour education program was designed. As 
part of the evaluation, a protocol for baseline assessment was 
designed including determinant factors of nutrition risk, food 
habits and physical activity of clients.

Results: In the first phase of the project 75 people providing 
care in two city districts were involved. About 600 clients re-
ceive care in these districts. Data were collected for 218 users. 
Mean age of clients was 76, 89 yr for men and 81, 19 yr for 
women. Consuming more than 3 drugs daily, eating alone and 
limitations for buying, preparing or consuming food and be-
verages were key determinant factors of nutrition risk in the 
group. Prevalence of malnutrition was estimated 5% and 37, 
5% were likely at risk of malnutrition according to MNA scree-
ning. 

Conclusions: Prevalence of risk of malnutrition is high 
among home delivered support care. Awareness and adequate 
training for care providers should be essential for a high quality 
service. 

Key words: Continuing education; nutrition risk; home de-
livered care; elderly

PO1796
EARLY CHILDHOOD STIMULATION IMPROVES 
GROWTH OF DISADVANTAGED CHILDREN IN RU-
RAL MEXICO
L. Neufeld1, 2, A. Garcia-Guerra2, A C. Fernandez-Gaxio-
la2, A D. Quezada2, A. Hernandez-Cabrera2

1Micronutrient Initiative 
2Instituto Nacional de Salud Publica, Cuernavaca, 
Mexico

Background and objectives: Despite positive impact of the 
conditional cash transfer program, Oportunidades on child 
growth, the prevalence of stunting remains high in rural areas 

of Mexico, particularly in the south. Early childhood stimula-
tion (ECS) may improve child growth. We evaluated the impact 
of combining 2 large-scale programs in Mexico (Oportunida-
des and the Initial Education ECS program) on child growth 
and development in a large randomized effectiveness trial and 
report here the effects on growth. 

Methods: This cluster randomized controlled effectiveness 
trial was implemented in southern Mexico in small rural com-
munities with a high prevalence of chronic malnutrition and 
was stratified by indigenous and non-indigenous communi-
ties. Eligible communities were randomly assigned to the ECS 
program or comparison group. All Oportunidades beneficiary 
children 0 to 4 y of age were eligible to participate in the study; 
we report here results for a longitudinal sample of those 0 to 2 
y of age at baseline. The ECS program was implemented after 
baseline and the effects assessed after 2.5 y of implementation. 
Program effects were assessed with a difference in differences 
estimator using a multilevel model. 

Results: Groups were well balanced at baseline within strata 
but the prevalence of stunting was significantly higher in indi-
genous (46.5%) than non-indigenous (26.9%) communities. In 
non-indigenous communities, the prevalence of stunting did 
not change significantly from baseline to follow-up in the ECS 
group (+3.1 percentage points, PP; 95%CI -2.6, 8.8), while the-
re was a large increase in the control group (+16.1 PP; 8.6, 23.6) 
(p=0.007). 

Conclusions: The addition of ECS to the benefits provided 
by Oportunidades can provide a further benefit to child growth 
among in non-indigenous communities in southern Mexico. 
Further analyses are underway to understand limitations that 
may have limited impact in indigenous communities. 

Key words: early stimulation, Mexico, impact evaluation.

PO1797
MONITORING NUTRITIONAL STATUS OF CLIENTS 
OF BASIC HEALTH UNITIES IN THE STATE OF SÃO 
PAULO
AI. Cruz Perez1, T. Zillesg, M. Shirassu, A. Ribeiro, S. Co-
ria, M A. Moraes
1Secretaria de Estado Da Saude de São Paulo, Brazil

Background and objectives:The Nutritional and Alimen-
tary Surveillance System (SISVAN) allows performance des-
criptive/analytic diagnosis of nutritional situation of Brazilian 
population.Objectives: To verify nutritional state of clients of 
the Basic Health Unities of the State of São Paulo, employing 
data obtained from SISVAN implanted by the General Coordi-
nation for Foods and Nutrition (GCAN) according to the gui-
delines of the National Policy for Food and Nutrition (PNAN) 
regarding the warranty of adequate health conditions for the 
Brazilian population. 
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Methods: This research was developed from information 
on the nutritional state of people monitored by the SISVAN. 

Results: The number of registers in relation to the total po-
pulation is considered to be very low, meaning that less than 
3% of the population is registered at SISVAN. The amount of 
children with low weight wavers around more or less 1%; ne-
vertheless the amount of children with very low weight, in a 
percentage between 6, 7/10, 1%, representing an average of 8, 
7% (DP +1, 9). From the percentage of adolescents registered, 
in average, 2, 8% present thinness/marked thinness; 72, 9% 
are eutrophic and 57% present excessive weight; among these, 
31, 3% are overweight and 26, 1% (DP+1, 63) were classified 
as being obese. Among the elderly, only 34, 2% are eutrophic, 
while 10, 9% present low weight and 55, 9% (DP+4, 80) are 
overweight. 

Conclusions: Regardless of the low rate of registers at SIS-
VAN, results of this study show an alarming situation regar-
ding nutritional status, registered, in proportion, a high num-
ber of persons overweight in all age brackets. Strategies for 
health promotion and prevention must receive more attention 
and subsides by the public organs, at municipal, state and fe-
deral levels, in order to reach a higher level of efficacy of the 
actions designed to avoid the worsening of morbid situations 
and reducing the evolution of hazards that may demand more 
complex attention.

Key Words: Nutritional State. Monitoring. Food and Nutri-
tion Surveillance System

PO1798
EFFECTIVENESS OF A LARGE-SCALE FOOD BY 
PRESCRIPTION PROGRAM IN ETHIOPIA ON RECO-
VERY FROM MALNUTRITION AND HIV PROGRES-
SION AMONG HIV+ ADULTS
K. Sadler1, E. Bontrager2, J. Coates2, S. Ghosh3, D. Suri3, 
B. Lorge Rogers2, Y. Kidane2

1Valid International, USA 
2Tufts University, Friedman School of Nutrition 
Science and Policy, USA 
3Nevin Scrimshaw International Nutrition Founda-
tion

Background and objectives:: Determine effect of food 
supplement provided to malnourished HIV+ adults (BMI <= 
18.5) also receiving standard ART care on recovery from mal-
nutrition, HIV disease progression and survival. 

Methods: RUTF, assessment, and counseling were provided 
to MAM or SAM subjects that were pre ART or ART for up to 
6 months at 15 clinics (n=1956), with 8 matched comparison 
clinics (n=639). Longitudinal nutritional and HIV status data 
were collected. Recovery was defined as having a BMI >= 18.5 
recorded for 2 or more consecutive visits. 

Results: In treatment and comparison groups, respectively, 
rates were as follows: recovery 11.3% and 7.4% (p=0.005), non-
response 15.9% and 31.9% (p<0.001), default 70.6% and 59.6% 
(p<0.001) and died 1.5% and 0.8% (NS). Controlling for base-
line variables, participants in treatment gained 0.75 more BMI 
points on average than comparison if MAM (16<=BMI<18.5) 
at baseline (p<0.001), and 0.92 points more if SAM (BMI<16) 
(p=0.004). Median change in CD4 count was 29 cell/uL 
(IQR=114) in treatment group versus no change (IRQ=99) in 
the comparison group (p=0.015). 

Conclusions: Adding a therapeutic food ration to an ART 
regimen for malnourished adults with HIV in Ethiopia led to 
improved BMI, recovery from malnutrition, CD4 count and 
functional status compared to a similar group that did not re-
ceive food assistance, demonstrating a quantitative benefit of 
macronutrient supplementation on HIV health and nutrition 
outcomes beyond that of ART alone. Issues of default from 
program need to be given consideration.

Key words: malnutrition, HIV.

PO1799
NATIONAL SCHOOL MEALS PROGRAM AND 
THEIR INTERFACE WITH FAMILY FARMING: THE 
BRAZIL CASE
P M O. Machado1, B A S. Schmitz2, F A G. Vasconcelos2, 
A C T. Corso2, D A. González-Chica2

1Postgraduate Program in Nutrition, Federal Univer-
sity of Santa Catarina, Brazil 
2Collaborating Center for Feeding and Nutrition of 
Scholar, Federal University of Santa Catarina, Brazil

Background and objectives: In Brazil, in 2009, a new legis-
lation was approved about the National School Meals Program 
(PNAE – Programa Nacional de Alimentação Escolar) related 
to their conceptions and guidelines, which establishes that at 
least 30% of the financial resources must be channeled to pur-
chase food from familiar farming (AF – Agricultura Familiar). 
The objective of the study was to obtain a panoramic view of 
the achievement of this type of purchasing in brazilian school 
meals in the year of 2011, describing the limits and progress 
made since the implementation of the new legislation. 

Methods: This research was carried out in 2012 and it is 
a cross-sectional study. Electronic questionnaires have been 
sent to all education secretaries of the 5564 Brazilian cities. 
Descriptive analysis with absolute and relative frequencies has 
been used. 

Results: 93.2% of the Brazilian cities have answered the 
questionnaire (n=5184), of which 73% have purchased food 
from familiar farming, and more than 30% of the cities decla-
red purchase organic food. Examples of reported difficulties are 
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insufficient amount of food to supply all school meals (n=2300) 
and the lack of variety of food facing the needs raised by the 
menu (n=2278). 

Conclusions: It might be highlighted the expressive accep-
tance of the cities to the incentive measures in favor of fami-
liar farming in Brazil, promoted by the National School Meals 
Program, since the new legislation has covered a short period 
of time. 

Key words: School Meals, Familiar Farming, Purchasing of 
food.

PO1800
AFTER-SCHOOL NUTRITION EDUCATION, AND 
PARENTS’ AND PEERS’ INFLUENCE CAN IM-
PROVE FRUIT AND VEGETABLE CONSUMPTION 
AMONGST INTERNATIONAL SCHOOL CHILDREN 
IN DENMARK

S. Thapa1, R.Dangol1, E. Girerd-Barclay2

1Institute of Public Health, University of Southern 
Denmark, DK 5000 Odense, Denmark 
2Save The Children Sweden, S-10788, Stockholm, 
Sweden

Background and objectives: Children in Europe are increa-
singly at risk of nutritional disorders due to inadequate diets, 
especially those low in fruits and vegetables (FV). While EU 
member countries currently implement a variety of health edu-
cation programmes designed to improve nutrition in school 
age children, including increasing fruit and vegetable intake, 
the results of such programmes are mixed. Objective: A stu-
dy was carried out among 5-12 year-old international school 
students attending an after school program in Copenhagen to 
identify determinants promoting or inhibiting FV consump-
tion and assess the outcomes of an educational intervention to 
promote FV consumption and to meet the Danish recommen-
ded daily intake (RDI). 

Methods: Using a pre-test/post-test experimental study de-
sign, 53 study participants were selected at random from two 
age groups (ages 5 to 7, ages 8 to 10) attending an after school 
programme from 18 different countries were selected to par-
ticipate in the study. The children completed food frequency 
questionnaires (FFQ), followed by questionnaires to determine 
knowledge, attitudes and practices of nutrition and FV con-
sumption. A 15-day education intervention was administered. 
Students’ lunches were observed and recorded one week before 
and after the nutrition education intervention. The Body Mass 
Index (BMI) of students was recorded. 

Results: Post-test results demonstrated increased FV con-
sumption by children in both age groups, with various reasons 

cited including family and peer influence, and taste preferen-
ce. Nutrition education interventions for children influenced 
them to consume more FV. Parents and teachers also influen-
ced and motivated children to taste new FV by encouraging 
them to eat more and varied FV. 

Conclusions: Further research is needed to determine 
which interventions are most effective in promoting increased 
FV consumption. After school programmes provide ideal op-
portunities to improve nutrition knowledge and practice. 

Key words: Fruits and vegetables, School-based nutrition 
interventions.

PO1801
CHILD UNDER NUTRITION, A CROSS SECTIONAL 
STUDY OF THE ASSOCIATED FACTORS AMONG 
CHILDREN ATTENDING CHILD WELFARE CLINIC 
IN CAPE COAST METROPOLIS
K K A. Pereko1, E.Turkson1

1University of Cape Coast, Ghana

Background and objectives: Child under nutrition is com-
mon with children under age five in cape Coast Metropolis 
despite the effort of the Health sector. To understand the me-
nace, there is the need to assess the factors associated with this 
problem. This study was aimed at assess the factors associated 
with child under nutrition in the Cape Coast Metropolis.

Methods: This was a cross sectional study involving 100 
mother / caregiver child pairs selected from the 3 major child 
welfare clinics in the metropolis. Data collected included child 
anthropometric measures, socio demographic Characteristics 
of mothers and breastfeeding. 

Results: Mean age of 1.74 SD 0.80 Completed months was 
recorded for children in this study. Mothers were found to 
earn a median amount of $261.8 (104.7, 316.7) of this amount, 
mothers indicated spending a median amount of $104.7 (52.4, 
l57.0)on food. Mild (23.7%)to Moderate (8.2%) wasting and 
mild (19.6%) to moderate (6.2%) stunting rates were recorded. 
Significant association was found with current breastfeeding 
status and length for age, marital status and weight for age and 
mother/caregiver educational status, lenght for age and weight 
for age. 

Conclusions: Malnutrition is common among the children. 

Key words: undernutrition, children.
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PO1802
EVALUATION OF NUTRITION SURVEYS IN FLOOD 
AFFECTED AREAS OF PAKISTAN: SEEING THE UN-
SEEN
S M. Hossain1, M. Talat2, E. Boyd3, S. Rafique4, E. Soofi5, 
E. Hussain, I.Ahmed, R. Salam
1UNICEF Afghanistan	 
2Save the Children, Pakistan 
3UNICEF NYHQ 
4Punjab Bearu of Statistics, Pakistan 
5Aga Khan University Karachi, Pakistan

Background and objectives: In July and August 2010, Pa-
kistan experienced the worst floods recorded in its history. 
The floods affected more many million people with thousands 
lives lost. Nutrition assessment surveys were conducted in 
flood affected areas of the two largest provinces (Punjab and 
Sindh) led by United Nations Children Fund (UNICEF) to as-
sess nutrition status of children between 6 – 59 months while 
Aga Khan University (AKU) undertook a parallel assessment 
including micronutrient status in their project areas within Ba-
lochistan, Sindh and Punjab. 

Methods: Standardized Monitoring & Assessment of Re-
lief and Transition (SMART) methodology was used for all the 
surveys in Punjab and Sindh. A total of 881 children from Sin-
dh, 1143 from Punjab and 817 from AKU project areas were 
measured for anthropometry and their households being inter-
viewed. All three data sets were entered into ENA for z-score 
calculation and prevalence of malnutrition. 

Results: Global Acute Malnutrition (GAM), defined as low 
weight for height (less than – 2 z-score and or oedema) was 
found to be 21-23% in Sindh, 14% in Punjab and 16% in AKU 
project areas. The other notable finding was widespread evi-
dence of Chronic Malnutrition (Stunting) which was 52-54% 
in Sindh, 47-53% in Punjab and 48% in AKU project areas. 

Conclusions: The findings indicated that while immedia-
te life-saving interventions were needed, there was a wakeup 
call to address chronic malnutrition as well. Through wide and 
high level dissemination of the survey results, treatment and 
importantly prevention of malnutrition has become a visible 
priority for provincial and federal government in Pakistan and 
overseas development aid. 

Key words: Nutrition Survey, Floods, Chroning Malnutri-
tion.

PO1803
SOCIO-HISTORICAL STUDY OF A FEDERAL FOOD 
POLICY FOR WORKERS
J. Costa-Souza1, L M. Vieira-da-Silva1

1Ufba, Brazil

Background and objectives: in 1976, Brazil initiated a new 
subsidizing companies model that offered food to employees 
through the Fiscal Incentive Program to Food Worker (FI-
PFW). The menu must follow nutritional parameters establis-
hed by the government and to have a nutritionist as responsible. 
Currently, the program benefits 169.000 companies, covering 
16 million workers and involves 19% of Brazilians nutritionists. 
To understand the possibility conditions for its social construc-
tion, it was conducted a sociohistorical study supported in the 
Pierre Bourdieu reflexive sociology. 

Methods: it was performed documentary analysis, 21 in-
depth and 3 structured interviews. The documents were ob-
tained in the institutions and from internet. For the provi-
sions in-depth study, it was selected an intentional sample of 
agents involved in the program genesis, identified through the 
snowball strategy. 

Results: it was noted that the program has emerged within 
the bureaucratic field, but in conjunction with the economic 
field agents, mainly major industries and catering corporations 
executives. The program was idealized by a physician and nu-
trition specialist David Luiz Boianvsky who, converting his so-
cial capital in bureaucratic capital, enabled the program start. 
The most important capitals for the program genesis were the 
Ministery of Work political capital and the bureaucratic, pri-
vate and militant administrative capitals, potentiated by the 
social capital. 

Conclusions: the FIPFW represented the previous model 
rupture, by shifting the worker food control from the State 
to inside the companies. It was possible to identify a specific 
social space development, where are disputed the fiscal bene-
fit forms and amounts and who is responsible for setting the 
menu. Health and nutrition issues occupy a secondary position, 
which helps to understand the high chronic diseases prevalen-
ce identified by numerous studies about Brazilian workers. 

Key words: Worker food; nutrition policies; sociogenesis; 
Brazil; fiscal benefits; Pierre Bourdieu.
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PO1804
NUTRITION ASSESSMENT AND RESPONSE IN 
FLOOD AFFECTED AREAS OF PUNJAB- CRISIS 
AND HOPE
M. Talat1, S.Rafique2, S. Sharif3, SM M. Hossain
1Save The Children, Pakistan 
2Punjab Bureau of Statistics 
3Eycon Solutions 
4UNICEF, Afghanistan

Background and objectives: Pakistan experienced on of the 
world flood in history during 2010 that affected all 4 provinces 
of Pakistan. UNICEF in collaboration with the Punjab Bureau 
of Statistic (BOS) and Health Department Government of the 
Punjab conducted a nutrition survey in the flood affected areas 
of the most populous province of Pakistan during November- 
December 2010 to assess the impact on leval of malnutrition 
and coping mechanism of the population. 

Methods: SMART methodology was applied for the survey 
designing and sampling procedure while WHO growth stan-
dards were used as reference to classify malnourished children. 
The survey was conducted in two different strata: Severely and 
Moderately Affected Areas during November and December 
2010. 1200 (600 in each survey area) households were inter-
viewed and all children between 6 to 59 months of age were 
measured. 

Results: Prevalence of Global Acute Malnutrition (GAM) 
was found to be 14.0% (with 95% CI 11.4 – 17.0%) and severe 
acute malnutrition (SAM) of 3.6% (with 95% CI 2.4 – 5.3%). 
Chronic Malnutrition (Stunting) affected more than 50% chil-
dren. 40% had taken a loan since the flooding and another 40% 
had started selling valuable assets. 35% families had received 
some financial assistance and about 90 percent of them recei-
ved from Government sources- an amount of PKRs. 20, 000 
or above. In addition, there was association of between was-
ting and living in kacha households, taking a loan with interest, 
wealth quintile and the geographical areas. 

Conclusions: Acute malnutrition in flood affected areas 
was not much higher than the national prevalence but the stu-
dy revealed a very high rate of chronic malnutrition and the 
impact of flood across all socio-econmic groups. Coping me-
chanism was alarming of a very deteriorating situation but the 
response and rehabilitation program was very encouraging. 

Key words: Floods, Assessment, Malnutrition, Coping Me-
chanism.

PO1805
SNACKS THAT INTERSPERSE MEALS: SMALLS IN 
GRAMS IS NOT EQUAL SMALL IN CALORIES.
NM. Altoe1, GM. Mainardi2, WL. Conde3

1Master of Preventive Medicine At School of Medici-
ne, University of São Paulo, Brazil 
2Master of Public Health Nutrition at School of Pu-
blic Health, University of Sao Paulo, Brazil 
3School of Public Health, University of Sao Paulo, 
Brazil

Background and objectives: Some studies have observed 
an inverse relationship between daily eating frequency and 
body weight. We have no evidence of this effect at population 
level without intervention. Brazilian Food Guide recommends 
at least three meals interspersed with snacks daily. In this study 
we describe Brazilian eating frequency separated by meals and 
snacks, and investigate its relationship with total daily calories. 

Methods: We used data from Pesquisa de Orçamentos Fa-
miliares 2008-2009 (POF-2009) modulus 7, where 34, 003 peo-
ple (≥10 y) filled out a 24h food registry. Daily eating episodes 
were divided in ≤ 2, 3, 4, 5, 6 e ≥ 7 and classified into small 
snack (≤200 grams), medium snack (>200 to ≤350 grams), lar-
ge snack (>350 to ≤500 grams) and meal (> 500 grams). Hou-
sehold income was stratified into fifths. Food composition was 
estimated based on the IBGE-TACO (Brazilian Food Compo-
sition Reference). 

Results: Increase eating episodes is correlated to proportion 
of small snacks (r=0.37), daily caloric intake (r=0.32) and daily 
gram of food intake (r=0.43). The proportion of daily calorie 
filled by snacks increases with the number of snacks (r=0.67). 
Correlation among eating episodes and daily calories is higher 
in poorest (r=0.32) than in richest (r=0.29) and among eating 
episodes and proportion of small snacks is stronger in richest 
(r=0.37) than in poorest (r=0.35).

Conclusions: Brazilian Food Guide recommendation of 
intersperse main meals with small snacks has increased daily 
total calorie consumption more than contributed to balancing 
calories through daily eating episodes. 

Key words: eating frequency; caloric intake; snacks.
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PO1806
ESTIMATING THE IMPACT OF GENDER ON NU-
TRITIONAL OUTCOMES AMONG EXTREME POOR 
PROJECT PARTICIPANTS IN BANGLADESH
E. Roy1, J. Waid1, T. Chowdhury
1Helen Keller International, Bangladesh

Background and objectives: Almost half of children un-
der five years of age are malnourished in Bangladesh (48%). 
This high level malnutrition has been linked to both poverty 
and poor child feeding practices. Helen Keller International – 
Bangladesh, with support from DFid, developed an intensive, 
nutrition and gender sensitive poverty alleviation program in 
two unions of one of the least developed areas of Bangladesh 
(Chittagong Hill Tracts). This three year program dramatically 
reduced stunting among pre-school aged children of project 
participants, from 51% to 40%. Additional analysis was used 
to determine if this reduction was more closely related to inco-
me gains or increased empowerment and collaboration within 
participant households. 

Methods: Panel data, from before, during, and after the 
program was collected from 440 households participating in 
the program. Of these 440 households, 240 had a child from 
whom anthropometric measurements were taken. 

Results: Program results indicated large increases in hou-
sehold and women’s dietary diversity and sizable increases in 
women’s empowerment indicators. Additionally, household 
per capita income increased from 8 taka per person per day 
at baseline to 39 taka per person per day at end line. Women 
reported increased support with household tasks over the 
course of the project. Increased women’s and household’s die-
tary diversity was correlated with several measures of women’s 
empowerment. In addition, households with stunted and seve-
rely stunted children reported not being able to freely discuss 
household finances with their spouses, and reporting that their 
husband was a higher priority for food consumption. Multiva-
riate models indicate that household support was the largest 
driver of the improved child growth outcomes. Indicators re-
lated to female mobility showed poor correlation with nutri-
tion, likely because women from poorer households were more 
mobile. 

Conclusions: Integration of gender into income and equity 
programs can increase impact. 

Key words: extreme poor, gender, stunting.

PO1807
NUTRITIONAL STATUS AND LIFE STYLE FACTORS 
ASSOCIATED TO CARDIOVASCULAR DISEASE 
RISK IN ECUADORIAN WORKERS
P. Moreno1, M. de la Torre1, A. Moncayo1, P. Mogrovejo1

1Escuela de Nutriología, Universidad Internacional 
del Ecuador, Quito, Ecuador	

Background and objectives: Cardiovascular diseases 
(CVD) are growing contributors to worldwide and Ecuador 
mortality, a country that is experiencing a rapid health transi-
tion. Nutrition has been extensively investigated as risk factor 
for major cardiovascular diseases and is also linked to other 
cardiovascular risk factors. To study cardiovascular (CV) risk 
prevalence and to assess the relationship between nutritional 
status and cardiovascular risk prevalence in Ecuadorian uni-
versity employees. 

Methods: In 2011 a cross sectional study conducted on 132 
(72 men and 60 women) Ecuadorian individuals working at 
Universidad Internacional del Ecuador, aged 20 y 74 years, with 
no previous history of cardiovascular disease or diabetes. Indi-
viduals who consented to participate complete a questionnaire 
including: nutritional screen, life style information, anthropo-
metric data. Cardiovascular risk level for estimating 10-years 
Risk of having a heart attack was calculated using Framingham 
Risk Equation. Statically, descriptive statistics and chi-squared 
test were used. 

Results: Prevalence of overweight and obesity was 45% and 
13%, respectively; higher in males, married and tertiary educa-
tion level. Central obesity was prevalent in women (p=0.000). 
Most of the subjects (93%) were classified in low risk of having a 
heart attack in the next 10 years, whereas 5.3% were in modera-
te risk and 1.3 in high risk. High CV risk was found in male (p< 
0.018) with tertiary level of education, married, aged from 51 
years or more who worked mainly at university administrative 
area. More individuals (44%) with CV risk were overweight. A 
66% of individuals with CV disease risk had dyslipidemia and 
CV risk was associated with visceral fat (p< 0.033). 

Conclusions: Overweight and obesity were more prevalent 
in men. Central obesity was prevalent in women. CV disease 
risk was associated with visceral fat. Employees need a healthy 
diet and physical activity promotion. 

Key words: Obesity; Nutrition, Cardio vascular risk.
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PO1808
BENEFITS OF DIFFERENT INTENSITY OF AERO-
BIC EXERCISE TRAINING IN MODULATING THE 
ANTHROPOMETRIC INDEXES OF OBESE COLLEGE 
STUDENTS
S C. Huang1, C C. Ho, S C. Chen, Y C. Liang, NB. Kan, Y F. 
Liou, S H. Yu
1Department of Nutritional Science, Toko Universi-
ty, Chiayi County 61363, Taiwan (R.O.C.) 
2Department of Health and Leisure Management, 
Yuanpei University, Hsinchu City 30015, Taiwan 
(R.O.C.) 
3Department of Leisure Industry and Health Promo-
tion, National Ilan University, Yilan County 26047, 
Taiwan (R.O.C.) 
4Physical Education Center, Ta Hwa University of 
Science and Technology, Hsinchu County 30740, 
Taiwan (R.O.C.) 
5Department of Health and Leisure Management, 
Yuanpei University, Hsinchu City 30015, Taiwan 
(R.O.C.) 
6General Education Center, Taipei Physical Educa-
tion College, Taipei City 11153, Taiwan (R.O.C.) 
7Graduate Institute of Sports Training, Taipei Phy-
sical Education College, Taipei City 11153, Taiwan 
(R.O.C.)

Background and objectives: Anthropometric indices 
[body mass index (BMI), waist circumference (WC), waist-to-
hip ratio (WHR), and waist-to-height ratio (WHtR)] have been 
reported to be related to the risk of chronic disease. Due to the 
limited data with controversial results on the role of different 
aerobic exercise intensity on anthropometric indexes. The pur-
pose of this study was to determine whether progressive ae-
robic exercise intensity effects the changes in anthropometric 
indices and health-related physical fitness measurements in 
obese college students. 

Methods: Forty-eight obese subjects [body mass index 
(BMI) d 27 kg/m2, aged 18-26 years old] were randomized 
into four equal groups (n = 12): light-intensity training group 
(LITG): 40-50% of their heart rate reserve (HRR); middle-
intensity training group (MITG): 50-70% of their HRR; high-
intensity training group (HITG): 70-80% of their HRR, and 
control group (CG). The aerobic exercise training program was 
performed 60 minutes per day on a treadmill three days/week 
in a training period of 12 weeks. All subjects’ anthropometric 
data, blood biochemical parameters, and health-related physi-
cal fitness components were measured at baseline and after 12 
weeks. 

Results: At baseline, there were no significant differences 
in anthropometric indices among four groups. After 12 weeks 

of exercise intervention with different intensities, HITG and 
MITG had significantly higher changes in body weight, WC, 
WHR and WHtR than LITG. The changes in BMI and percent 
body fat differ among four groups. 

Conclusions: The twelve week high or middle intensity 
exercise training program effectively improved obese college 
students’ body weight and WC might be to preventive the risk 
of abdominal obesity-related chronic disease. 

Key words: Aerobic training, exercise intensity, body com-
position, health-related fitness.

PO1809
STUDENTS’ PERCEPTION OF A CONDITIONAL 
CASH TRANSFER PROGRAM WHICH PROVIDES 
THEM WITH SUBSIDIZED SCHOOL LUNCHES IN 
JAMAICA
C. Powell1, E. Mundy-Parkes1, D. Francis1

1University of The West Indies, Mona	

Background and objectives: A conditional cash transfer 
to ensure that children in primary and secondary schools in 
Jamaica receive school lunches was evaluated to determine the 
children’s experiences and opinions of the program and percei-
ved benefits. 

Methods: A cross-sectional study was conducted using 
a random selection of schools from clusters (primary, junior 
high and secondary) within each parish in the country and a 
systematic selection of children within schools. Children were 
interviewed to ascertain their experiences and any perceived 
benefits of the program. 

Results: 1734 students from 75 schools were interviewed. 
46% reported receiving lunch five days per week while 34% got 
lunch 3-4 days. 28% made a co-payment for lunch. When the 
subsidized lunch was not provided 37.6% of students bought 
snacks, 32% bought a cooked lunch, 8.2% reported not eating 
anything and 2.7% reported not attending school on those days. 
Students reported psychosocial effects such as being bothered 
(8.9%), embarrassed (7.2%), feeling inferior compared to other 
children (8.9%) and angry (7.0%) because other persons knew 
that they were on the program. Significantly more girls than 
boys reported feeling embarrassed (9.0% vs 5.2%). Younger 
students were more likely to be bothered and embarrassed than 
those in the higher grades. 10% of students reported being tea-
sed by other students and 9.7% said that adults at school treated 
them differently because they were on the program. More than 
60% of students felt that their attendance and concentration 
on school work were better, 58% reported better attention in 
class, while 50 % felt that their behaviour in class was better as 
a result of their program participation. 
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Conclusions: Students generally had positive views of the 
impact of the programme on their school performance. There 
was some evidence of negative psychosocial effects of program 
participation. 

Key words: conditional cash transfer, school lunch.

PO1810
HEMOGLOBIN LEVELS OF 1 TO 5 YEAR OLD CHIL-
DREN ADMINISTERED VITAMIN A SUPPLEMENTS 
IN SELECTED HIGH VAD AREAS IN LEYTE, PHILIP-
PINES
M A R M. Ramirez1, J. Mason2

1Food and Nutrition Research Institute, Department 
of Science and Technology, Taguig City, Philippines 
2International Health and Development De-
partment, Tulane University, School of Public 
Health and Tropical Medicine, New Orleans, Louisia-
na, U.S.A

Background and objectives: Micronutrient malnutrition 
often occurs as multi-nutrient deficiency. Studies show rela-
tionships between iron indices and vitamin A status however 
the mechanism remains unclear. In the Philippines vitamin 
A deficiency is addressed through vitamin A capsule (VAC) 
supplementation, food fortification and food-based ap-
proaches. The paper described the iron status of 1-5 year old 
children in areas with high vitamin A deficiency (VAD) and 
change in hemoglobin levels in children given high-dose vita-
min A capsules. 

Methods: This is part of a research undertaking conducted 
by the Food and Nutrition Research Institute in collaboration 
with Tulane University of New Orleans, Louisiana which exa-
mined effects of extra VAC supplementation on serum retinol 
levels of 1 to 5 year old underweight children using quasi-ex-
perimental research design. This analysis described the iron 
status of children given vitamin A capsules and change in 
hemoglobin levels thereof. Study groups were: children given 
regular VAC, extra VAC supplementation, and those exposed 
to vitamin A fortified oil (VAFO) promotion. Descriptive sta-
tistics were used to measure iron status of the children. Change 
in mean hemoglobin was compared across vitamin A exposure 
groups using t-test and analysis of variance. 

Results: Prevalence of iron deficiency anemia (IDA) was 
significantly higher among children with VAD at baseline (51 
percent) compared to children with acceptable to high levels of 
serum retinol. Mean change in hemoglobin was highest among 
those supplemented with three extra VAC (1.36 g/L) and ex-
posed to VAFO promotion (1.32 g/L) among anemic children. 

Conclusions: There was moderate VAD and IDA among 
children at baseline. Mean change in hemoglobin was not sig-

nificant across vitamin A exposure, however significant across 
iron status. Significant responses to supplementation were evi-
dent among anemic children who received three VAC. Combi-
ned effects of vitamin A and iron supplementation need to be 
examined. 

Key words: hemoglobin, vitamin A supplementation.

PO1811
DIETARY RECOMMENDATIONS FOR ALCOHOL 
CONSUMPTION: A NARRATIVE REVIEW
R. Gopane1, H. Vorster
1North-West University, USA

Background and objectives: The purpose of this paper is to 
review food-based dietary guidelines (FBDGs) as a vehicle to 
guide populations towards responsible and sensible drinking 
of alcoholic beverages. The problems with alcohol policies are 
briefly discussed and the option to use FBDGs as a way to re-
commend about alcohol consumption stated. 

Methods: A computer search on FBDGs of different coun-
tries was done 

Results: Of the 75 countries for whom FBDGs could be 
found, 56 included a guideline on alcohol consumption. These 
guidelines varied from explicit advice not to drink, to warnings 
not to drink during pregnancy and breastfeeding, to drink sen-
sibly, responsibly or moderately, with some countries advising 
on age restrictions for drinking or giving amounts (units) that 
are compatible with good health. 

Conclusions: A discussion of drinking patterns in different 
countries indicated that present alcohol consumption in many 
do no reflect the advice given in the FBDGs. It is concluded 
that at least in South Africa, a guideline “not to drink” may be 
indicated. 

Key words: Food-Based Dietary Guidelines, alcohol.



1124 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

PO1812
MATERNAL NUTRITION KNOWLEDGE IS ASSO-
CIATED WITH MEETING THE MINIMUM ACCEP-
TABLE DIET AMONG CHILDREN 6-23 MONTHS IN 
GHANA
S. Gyampoh1, G. Otoo1, R. Aryeetey2

1Department of Nutrition and Food Science, Univer-
sity of Ghana, Legon, Accra, Ghana 
2School of Public Health, University of Ghana, Le-
gon, Accra, Ghana

Background and objectives: Starting and maintaining 
appropriate complementary feeding, is essential for growth 
of children; preventing irreversible growth insults. In Ghana, 
sub-optimal diets beyond age 6 months are common and asso-
ciated with growth faltering. The study assessed feeding among 
children 6-23 months in Ghana. 

Methods: Cross-sectional study of 110 mother-child pairs 
attending child welfare clinics in Accra, Ghana. Questionnai-
res were used to collect data on background and child feeding 
knowledge. Child dietary diversity (DDV), meal frequency, 
and minimum acceptable diet were determined using a 24-
hour dietary recall. Chi-square analysis was used to determi-
ne the association between feeding and two age groups; 6-8 
months and 9-23 months. Predictors of minimum acceptable 
diet were determined using logistic regression. 

Results: Fifty-three percent of children were aged between 
6-8 months while 57% were between 9-23 months. Majority 
(91%) were breastfed on day preceding the interview. Most 
children (64%) were fed as frequently as recommended for 
age; only 41.8% were fed meals with minimum DDV. Between 
groups, 71.7% children aged 6-8 months were fed the recom-
mended number of times compared with 56.1% for children 
9-23 months. In contrast, significantly more children aged 
9-23 months received dietary diverse meals (p=0.021). Mi-
nimum acceptable diet was met by 31.8% of all children, but 
this did not differ significantly between the two groups (6-8 
months, 28.3% vs. 9-23 months, 35.1%; p=0.540). A higher fee-
ding knowledge score among mothers, was the only significant 
predictor of a child being fed a minimum acceptable diet after 
controlling for confounders (OR=1.48; p=0.005). 

Conclusions: Nutrition knowledge of mothers is an impor-
tant factor in determining the way infants and young children 
are fed. 

Key words: Complementary feeding, nutrition knowledge, 
dietary diversity.
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NUTRITIONAL DIAGNOSIS AND PROMOTING 
HEALTHY LIFESTYLE IN TEENAGERS IN HIGH 
SCHOOL IN CELAYA, GUANAJUATO.
N. Pescador1, M. Vera1, S. Delgado1

1Universidad de Guanajuato, Mexico

Background and objectives: Under increasing rates of 
chronic degenerative diseases, it is important to start from the 
early stages of development to assess adequate nutritional sta-
tus, and if necessary implement appropriate measures to im-
prove it. 

Methods: This study took place in a high school in Cela-
ya, Guanajuato, Mexico, and working with students between 
12 and 15 years. The aim was to assess nutritional status and 
promote healthy lifestyles. We used the SPSS version 19. Sta-
tistical analyzes for quantitative variables were: mean and stan-
dard deviation for qualitative variables were frequencies. We 
assessed 157 students, of whom 50.3% were female and 49.7% 
male, mean BMI was 20.86, found that 30% of those tested had 
ideal state of nutrition, obesity 22.9%, 21.7% overweight, 14.6% 
moderate malnutrition and 8.3 % moderate. Workshops were 
implemented with students and mothers to provide guidance 
and promote healthy lifestyles. 

Acknowledgments: We thank the Mexican Youth Institute 
for the scholarship provided for implementing the program. 

Key words: nutritional status, high school students, healthy 
lifestyles.
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NUTRIMETRIA: A SCORE FOR WEIGHT AND 
HEIGHT IN SCHOOL CHILDREN
JE. Selem1, L. López Velázquez1, M. Richaud1

1Office of Public Health, Tenabo, Campeche, Mexico

Background and objectives: Mexico ranks number one in 
the word in incidence of overweight and obese children. We 
present clinical tools that help in the management of malnu-
trition. 

Methods: anthropometric measures are taken and pro-
cessed in the epidemiological software Epi-Info for Windows 
in order to generate a numerical nutritional score for each of 
the possible nine combinations of weight and height measure-
ments (each based on the categories of low, medium or high) in 
school children. Numerical values assigned to these weight and 
height categories are added to obtain a numerical nutritionals-
core where the number six corresponds to a child with normal 
(medium) height and weight. These nutritional scores can be 
summarized in a 3x3 table where the rows correspond to these 
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weight categories and the columns to these height categories. 
Low, medium and high categories for weight resulted dividing 
the whole range of body mass values using the cutoff values of 
one standard deviation above and below the mean body mass 
value, and those for height resulted from the cutoff values of 
two standard deviations above and below the mean value of a 
measure of height that adjusts for age. 

Results: Among 637 school children ranging in age from 6 
to 14 years, 320 (52.32%) obtained a score of 6; 28 (4.39%) ob-
tained a score of 4 (0.62%); 4 obtained a score of 5; 279 (43.8%) 
obtained a score of 9; and 6 (0.94%) obtained a score of 11. The 
percentage of overweight or obese children was 44.74%, which 
is higher than the national value of 34.4% (Chi-squared = 
17.59, p < 0.0002). The percentage of children with low height 
(adjusted for age) was 4.39% points lower than the national va-
lue of 13.4% (Chi-squared =34.79, p<0.00002). 

Conclusions: This nutritional score is useful in the manage-
ment of malnutrition. 

Key words: Nutrimetria (nutritional score), height and 
weight measurements.
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BEVERAGES AND BODY MASS INDEX
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Background and objectives: The changes in food con-
sumption patterns in the last few years have been notable. A 
generalized increase in calorie consumption indicates that this 
intake is due to behaviors and habits acquired early in life. The 
objective was to evaluate the relationship between sugared 
non-alcoholic beverages and Body Mass Index (BMI) in Chi-
lean school children. 

Methods: The study used a population-based cross-sectio-
nal design. Multi-stage probability sampling was used to select 
1074 school children between the ages of 6 and 18 residing in 
urban and rural areas of the country. A Quantitative Consump-
tion Tendency Survey was applied, which analyzed the food 
habits and behaviors in the last 30 days. Linear multivariate 
models were adjusted to determine the increase in BMI per 250 
ml daily serving. 

Results: Of the total, 92.0% (CI = 89.9-94.2) consu-
me sugared beverages daily with a mean of 424.3 ml (p25-
p75=212.1-707.2). For school children who consumed more 

than one serving (250cc) daily, the increase in the BMI coeffi-
cient in school children aged 6 to 13 is â=0.13 (p<0.01) and â= 
-0.23 (p<0.01) in school children aged 14 to 18. 

Conclusions: Chilean school children have a high daily 
consumption of high-energy beverages. Consumption of suga-
red non-alcoholic beverages is positively associated with BMI 
only in school children aged 6 to 13. 

Key words: School children, diet, sugared beverages. 
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Background and objectives: Accurate indirect measure-
ments of body fat are fundamental in order to detect as early 
as possible whether the population overall or a given child has 
high blood pressure (BP) Objective: To examine associations 
between anthropometric measures as body mass index [BMI], 
waist circumference [WC], waist-to-height ratio [WHtR] and 
BP among school-aged children. 

Methods: 1239 children aged 9.4 years (range; 7.6 to 13.5) 
were assessed in 10 public schools of low socioeconomic status 
in México City. BP was assessed according to the American Pe-
diatric Academy. Anthropometrics, including weight, height, 
waist circumference [WC] and body composition (BIA and Fat 
Mass) were taken in all children. BMI and WHtR were calcula-
ted. BMI was categorized in agreement with the International 
Obesity Task Force cut points. HtR was calculated by dividing 
the WC by the height. 

Results: 49.5% were boys, mean systolic blood pressure 
(SBP) and diastolic blood pressure (DBP) were 107.7 and 75.0 
mmHg, respectively. We observed that WC showed the highest 
correlations with SBP (r=0.588, p<0.001) and DBP (r=0.509, 
p<0.001), while BMI showed the highest correlations with total 
FM (r=0.956, p<0.001). Linear regression was also performed 
to calculate the variation of BP explained by different anthro-
pometric indices (R2), the results confirmed our findings in 
the partial correlations analyses. Further analyses in boys and 
girls separately showed that BMI explained the greater varia-
tion of DBP (R2=29.6%) in boys and SBP (R2=35.8%) in girls 
compared with WC and WtHR, meanwhile WC explained in 
a higher proportion SBP in boys (R2=37.3%) and DBP in girls 
(R2=23.2%). 
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Conclusions: Among Mexican school children, BMI and 
WtHR do not differ in their associations with BP. However WC 
was a better indicator of BP, and may be preferred because of its 
simplicity, additional data are needed to examine its relation to 
another cardiovascular risk factors. 

Key words: Anthropometrics, hypertension, children. 
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Background and objectives: For the effective prevention 
and treatment of obesity and diabetes It is important to at-
tempt to elucidate the genetic as well as the behavioural and 
environmental factors influencing dietary intake. The aim of 
this study was to determine whether obesity and diabetes genes 
were associated with dietary patterns in pre-school and school 
aged children. 

Methods: The Auckland Birthweight Collaborative (ABC) 
Study is a longitudinal study in Auckland, New Zealand, ap-
proximately half the sample were born SGA. Dietary informa-
tion has been collected by food frequency questionnaires at 
3½ (n=550) and 7 (n=591) years of age. Dietary pattern scores 
were created from these questionnaires using factor analysis. 
DNA was collected at 11 and genotyped for 54 snps on 42 obe-
sity and diabetes genes, including 7 snps on MC4R and FTO. 
The relationship between dietary patterns and genotype were 
assessed using generalised linear models. 

Results: Three dietary patterns were determined: junk, tra-
ditional and healthy. There were 15 associations between die-
tary patterns and genotypes, including 5 on MC4R and FTO, 
however there was little consistency in the relationships bet-
ween the two time points. Given the number of associations 
tested we would expect to detect 16 significant effects at the 5% 
level by chance. 

Conclusions: The results suggest that there is no associa-
tion of childhood dietary patterns with obesity and diabetic 
genotypes. Childhood dietary intake thus would appear to be 

influenced almost entirely by socio-demographic and environ-
mental factors and not influenced by genes. 

Key words: Genotypes, birth weight, dietary patterns, dia-
betes, obesity. 
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CHARACTERIZATION OF AREAS OF DEFICIENT 
KNOWLEDGE ABOUT DM AMONG TYPE 2 BAN-
GLADESHI DIABETIC SUBJECTS ATTENDING A 
TERTIARY CARE HOSPITAL
F. Jasmine1, A. Ferdous1, F. Saleh1, L. Ali1 
1Bangladesh University of Health Sciences, Dhaka, 
Bangladesh

Background and objectives: Bangladesh has the highest 
number of diabetic population in the world and knowledge-
based education is the most feasible strategy to prevent diabe-
tes and its complications. The present study aimed to identify 
the deficient areas of diabetes related knowledge among type 2 
DM subjects and to characterize patients with the lowest levels 
of knowledge. 

Methods: Under an observational cross-sectional design 
500 type 2 DM subjects (M 58%, F 42%; age 49.4±8.8 years, 
M±SD) were purposively selected from the OPD of BIRDEM 
Hospital (the central hospital of the Diabetic Association of 
Bangladesh). Data were collected by a pre-designed, pre-tested, 
interviewer-administered questionnaire. 

Results: Although 81% subjects had fairly good idea about 
the basic definition of DM, 98% had no correct knowledge 
about its risk factors. About 34% subjects did not know the 
normal fasting blood glucose level. About 24% subjects had 
no idea about the principles of dietary management. Virtua-
lly all subjects (97%) did not know about the food exchange 
system. About 81% subjects had no knowledge about the basic 
rules of foot care. The male group (15%) had comparatively less 
knowledge about the principles of dietary management com-
pared to female (9%). Occupation played a more consistent 
role in determining the area-wise knowledge level with house-
wives having very low level in all areas; 27% in basic definition 
of DM, 36% in its risk factors, 16% in the normal fasting blood 
glucose level, 8% in the principles of dietary management, 36% 
in food exchange system and 31% in the basic rules of foot care. 
Conclusion: Bangladeshi patients with diabetes have some 
knowledge of DM although the overall knowledge level is poor. 
The risk factors of diabetes, monitoring, principles of dietary 
management, food exchange system and basic rules of foot care 
are the commonest deficient areas. 

Key words: Dietary menagement, type 2 diabetes mellitus. 
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MONOUNSATURATED FAT INTAKE AND HYPER-
TENSION AMONG URBAN SCHOOL CHILDREN IN 
MEXICO CITY
A. Vergara-Castañeda1, R. Ayala-Moreno1, L. Martino-
Roaro1, L. Castillo-Martínez2, A. Orea-Tejeda2
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Background and objectives: The quantity and quality of 
fats consumed in the diet influence the development of cardio-
vascular risk factor. Studies focusing on lipids and lipoproteins 
are well documented; less information exists on the role of fats 
on blood pressure (BP) during childhood. The objective was 
to examine the relation between fat intake and blood pressure 
among school children. 

Methods: Cross-sectional data were examined. 1239 chil-
dren were evaluated in 10 different public schools of low so-
cioeconomic status in México City. BP was assessed according 
to the American Pediatric Academy. A 24-hour intake recall 
was obtained. High fat intake group (HFI) had a total fat intake 
>30% of the total energy intake and the recommended fat in-
take group (RFI) <30% of the total energy intake. 

Results: Mean age was 9.4±0.7 years old, 49.5% were boys, 
the prevalence of overweight and obesity was 23.6 and 12.3%, 
respectively. 44.9% of the children presented systolic or dias-
tolic hypertension. Mean systolic blood pressure (SBP) was 
107.8 mmHg and 75mmHg for diastolic blood pressure (DBP). 
The 79.6% of the sample belonged to the HFI. DBP was signi-
ficantly higher in the HFI group compared with the RFI group 
(77.1mmHg vs. 73.4 mmHg, p=0.039). The difference in SBP 
was not significant. A linear regression showed that total fat 
intake (p=0.045) and monounsaturated fat (p=0.003) were po-
sitively related to SBP, meanwhile DBP was only related to mo-
nounsaturated fat (p=0.05). 

Conclusions: Prevalence of hypertension among school 
children is higher than reported in national surveys as well as 
a high fat diet intake. Among these children, BP was lower in 
those with lower intake of fat, suggesting that fat intake pro-
file is related with BP. High monounsaturated fat intake may 
contribute to higher SBP and DBP levels in school children, 
putting them at risk for the development of hypertension. 

Key words: Fat-intake, hypertension, school children. 
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AMONG LOW BIRTH WEIGHT INFANTS IN RURAL 
BANGLADESH: A COMMUNITY-BASED CLUSTER 
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Background and objectives: Low birth weight (LBW) in-
fants in low income countries are vulnerable to frequent infec-
tions resulting in postnatal linear growth faltering. The study 
estimated relative efficacy of directed use of water-based hand 
sanitizers (HS) containing benzalkonium chloride and a new 
expanded multiple micronutrient powder (MNP) along with 
nutrition, health and hygiene education (NHHE) to prevent 
infections and linear growth faltering among LBW infants in 
rural Bangladesh. 

Methods: A prospective 2X2 factorial, cluster-randomized 
controlled trial was conducted among 467 full-term LBW in-
fants from 0-12 months, using 48 clusters randomly assigned 
as follows: A. From 0 to 6 months, i) NHHE alone or ii) NHHE 
plus HS; B. From 6-12 months i) NHHE alone; ii) NHHE plus 
HS; iii) NHHE plus MNP (to be provided with complementary 
foods); and iv) NHHE plus both HS and MNP. 

Results: Preliminary results suggest that infants in the 
‘NHHE plus both HS and MNP’ group gained more in length 
by 12 mo than those with ‘NHHE alone’ [mean (95% CI) = 2 
cm (0.5 cm); P<0.01] and had a greater increase in length-for-
age z-score (LAZ) [0.33 (-0.25, -0.47); P<0.05]. Mean duration 
of diarrhea episodes during infancy (0-12 mo) was significantly 
lower in the ‘HS plus NHHE’ group compared to the ‘NHHE 
alone’ group (3.1±1.2 vs. 5.8±1.6 days, P<0.01). Upper respira-
tory tract infections (URTI) and cough were also significantly 
lower in the ‘HS plus NHHE’ group compared to the ‘NHHE 
alone’ group (22.5% vs. 27.1% and 8.1% vs. 11.2%, P<0.05, for 
both). 

Conclusions: A novel approach of using hand sanitizer in 
combination with MNP may reduce infections and prevent li-
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near growth faltering among term LBW infants in the first year 
of life. 

Key words: Low birth weight, linear growth, stunting, infec-
tion, hand hygiene. 

PO3333
TRENDS AND DETERMINANTS OF MATERNAL 
AND CHILD UNDER-NUTRITION IN NEPAL: FUR-
THER ANALYSIS OF THE NEPAL DEMOGRAPHIC 
HEALTH SURVEY, 1996-2011
S. Mebrahtu1, J. Crum2, P. Dahal1, R. Pokharel3, J. Ma-
son2, P. Hutchinson2

1UNICEF Nepal 
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Background and objectives: Nepal has made progress in 
reducing micronutrient deficiencies and under-nutrition. But 
41 percent of children under five are stunted and almost 25 
percent of women aged 15-49 are underweight in 2011. The 
Government of Nepal (GoN) has renewed efforts to further re-
duce under-nutrition, requiring understanding of trends and 
possible causes. This project aimed to explore trends and deter-
minants of child and maternal nutrition in Nepal (1996-2011), 
for design and targeting of interventions; results will help in-
form implementation of the multi-sector nutrition plan (2013-
2017), involving expansion of a package of nutrition specific 
and nutrition sensitive interventions for accelerated reduction 
of under-nutrition. 

Methods: Analysis of Nepal Demographic and Health Sur-
vey data was performed using data of 12,515 children aged 0-35 
months. Selected nutrition indicators were examined using bi-
variate and multivariate analyses. 

Results: National improvement in stunting was substan-
tial, but with wider inequities by ecology and wealth quintiles. 
Stunting improved within all wealth quintiles (greater among 
richest), with women’s education contributing significantly. 
Water supply and sanitation had interactive effects on stunting. 
Maternal underweight has improved, mostly in recent years, 
in the Terai, with increased education and within every wealth 
quintile (greater among richest). Child and maternal under-
nutrition differ among caste/ethnic groups. Tobacco use was 
associated with lower height-for-age of children and BMI of 
women. Adequately iodized salt use positively affected weight-
for-age. 

Conclusions: Improving women’s education and streng-
thening tobacco control programs are important for reducing 
child and maternal under-nutrition. Increasing wealth, and 
improvement in both water supply and sanitation, drive en-
hancement of child nutrition. Targeting interventions by loca-
tion and caste/ethnic group is indicated. Programs that target 

children should include mothers. Future study of proximate 
determinants of maternal and child under-nutrition would be 
beneficial for further recommendations for nutrition-specific 
interventions. 

Key words: Determinants, disparity, trends, stunting, un-
der-nutrition. 
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Background and objectives: Cohort studies have shown 
inverse associations between 25(OH)D and CVD risk. Also, 
genetic variants related to 25(OH)D have been identified. The 
use of these variants as instrumental variables enables analy-
ses on 25(OH)D and CVD risk in cohort studies that are not 
affected by reverse causation and less prone to confounding. 
Instrumental variable analyses on 25(OH)D and the risks of 
myocardial infarction (MI) and stroke were carried out in a 
case-cohort study nested in the EPIC-Germany study. 

Methods: A subcohort (n=2132, mean age: 50.6) was ran-
domly selected and included into the analyses along with in-
cident cases of MI (n=559) and stroke (n=471) that occurred 
during a 7.6 year-follow-up. Plasma 25(OH)D was measured in 
baseline samples by LC-MS/MS. Eight single nucleotide poly-
morphisms (SNPs) were selected as potential instrumental va-
riables and genotyped. Associations between 25(OH)D, SNPs, 
and the risks of MI, stroke, and overall CVD were assessed by 
multivariable regression analyses. 

Results: Subjects with 25(OH)D levels <25 nmol/L had a 
higher risk of MI and stroke than those with levels ≥50 nmol/L, 
the hazard ratio for overall CVD being 1.57 (95% CI: 1.15-
2.15). Two SNPs in the GC and DHCR7 genes were strongly 
associated with 25(OH)D (p<0.01). A SNP score that explained 
4.4% of the variance in 25(OH)D was not related to the risk of 
MI, stroke or overall CVD (HR: 1.0, 95% CI: 0.71-1.42). 
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Conclusions: Despite significant associations between 
25(OH)D and CVD risk in the present study, the lack of as-
sociation observed for the SNPs indicates no major role of 
25(OH)D in the development of CVD. However, detection of 
modest associations between SNPs and CVD in larger con-
sortia cannot be excluded. Together with upcoming results of 
RCTs, these studies will provide better insights into the poten-
tial of vitamin D in CVD prevention. 

Key words: Vitamin D, CVD, SNPs, cohort.
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BUILDING NUTRITION CAPACITY FOR SCALING 
UP NUTRITION IN AFRICA
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Background: Recent developments towards reducing the 
burden of nutrition-related disease in high burden countries 
highlight the importance of professional capacity in nutrition 
to ensure effective delivery and sustainability of nutrition in-
terventions. Our focus is to highlight capacity needs vis-à-vis 
meeting the objectives for scaling up nutrition interventions 
in Africa.

Methods: The International Malnutrition Task Force 
(IMTF) in conjunction with the African Nutrition Society un-
dertook a training workshop on developing competency-based 
curricula for training nutritionists in Africa. This was followed 
by in-depth study of current nutrition training in Africa Hig-
her Education Institutions, the latter to ascertain types and 
levels of courses, staffing capacity and graduate destinations. 
Group discussions and plenary sessions allowed participants 
to express their thoughts in the former whilst self-reported 
questionnaires were administered to institutions as well as an 
online search to enable data gathering, collation and analysis 
in the latter.

Discussion: The workshop identified gaps in current trai-
ning and the need for standardised knowledge, skills and com-
petency-based curricula for training of nutritionists in Africa 
irrespective of country resource base. Determining competen-
cies and coming to an agreement on what every nutritionist 
should know was the expected outcome for this workshop. The 
review of African HEI capacities and types of training revealed 
that less than 45% of institutions were adequately staffed, the-
re was lack of uniformity in curricula and standards; content, 
emphasis and focus differed widely. 

Conclusion: We conclude that there is a wide gap between 
current and future expectations for meeting the needs for sca-
ling up nutrition and training levels and capacity in nutrition-
related subjects in Africa. This requires serious efforts to help 
mitigate and thereby meet the needs for scaling up nutrition 
interventions in high burden countries.

Key words: Scaling up nutrition; capacity building; nutri-
tion training; Africa.
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SYSTEM IN BRAZIL: AN APPLICATION OF THE 
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Background and objectives: Obesity is a global public 
health problem and a risk factor for several diseases that finan-
cially impact the healthcare systems. According to the National 
Survey conducted in 2008-2009, obesity affects 14.8% of the 
Brazilian population, including 12.5% of adult men and 16.9% 
of adult women. Obese individuals represent nearly 25% of all 
overweight men and nearly a third of all overweight women. 
The prevalence of overweight and obesity have sharply increa-
sed over the last four decades. This study aimed to estimate the 
costs attributable to obesity, measured by Body Mass Index 
≥30 kg/m2 (BMI) and morbid obesity, defined as BMI ≥ 40 kg/
m2, in adults aged 20 and over from the Brazilian public health 
system¡¯s perspective in 2011. 

Methods: The cost-of-illness methodology was adopted 
with a top-down approach based on prevalence. The propor-
tion of the cost of each obesity-associated comorbidity was 
calculated and obesity prevalence was used to calculate the 
attributable risk. Direct financial cost data (hospitalization, 
bariatric surgery, outpatient care, medications and diagnostic 
procedures) were extracted from the Ministry of Health infor-
mation systems, available on the web. 

Results: Costs attributable to obesity totaled US$ 269.6 mi-
llion (1.9% of expenditures on medium- and high-complexity 
health assistance). Morbid obesity costs amounted to 23.8% of 
all obesity costs (US$ 64.2 million) despite having an 18 times 
lesser prevalence. Bariatric surgery costs in Brazil totaled US$ 
17.4 million in 2011. Conclusion: The financial cost of obesity 
to the Health System in Brazil in 2011 was estimated at nearly 
US$ 269.6 million and morbid obesity cost was proportionally 
4.3 times greater than that of obesity cost. 

Conclusions: Studies of this nature need to be made in Bra-
zil more frequently to allow monitoring of the economic im-
pact of the obesity epidemic over the years. 
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PO3337
DO ARABIC WEIGHT LOSS MOBILE APPLICA-
TIONS COMPLY WITH EVIDENCE-BASED WEIGHT 
MANAGEMENT GUIDELINES?
A. Alnasser1,2, A. Sathiaseelan3, A. Al-Khalifa2, D. Ma-
rais11

1Division of Applied Health Sciences, University of 
Aberdeen, UK 
2Food Science and Nutrition Department, King 
Saud University, Saudi Arabia 
3The Computer laboratory, University of Cambrid-
ge; UK

Background and objectives: Saudi Arabia (SA) has a 
growing problem of obesity especially in women. Mobile pho-
ne technology has successfully been used for health promotion 
including obesity. Many smartphone users gather health infor-
mation from their devices with 20% downloading health appli-
cations (Apps). SA is one of six countries that has the highest 
smartphone users in the world. However, it has been shown 
that 47% of SA App users prefer them to be in Arabic. In recent 
studies of health and weight loss Apps, it was found that most 
Apps did not cover all aspects of evidence-based weight ma-
nagement guidelines. The aim of this study was to identify and 
systematically review Arabic weight loss Apps for compliance 
to these guidelines as used by Breton et al (2011). 

Methods: The six most relevant App stores were systemati-
cally searched using the Arabic words for weight and diet. Apps 
were downloaded if they met the inclusion and exclusion cri-
teria. Data was extracted to identify whether Apps had features 
which adhered to the practices as well as user ratings and cost. 
Apps were scored out of 13 according to the practices. 

Results: Sixty-five Arabic weight loss Apps were identified, 
mostly (58%) from Google Android. The average practices sco-
re was 2.2 out of 13 with no Apps scoring more than 6 and 
only nine scoring 4-6. Meal planning was the most common 
(38%) feature. Five Apps were rated 5-stars with a mean rating 
of 4.2 stars. Most Apps were free and the highest cost was £2.99. 
Conclusion: Current Arabic weight loss Apps have low levels 
of compliance with recommended weight management guide-
lines. It is suggested that existing Apps should include more 
features based on the evidence or that a new Arabic App be 
developed. 

Key words: Mobile technology, weight loss management, 
Arabic 

PO3338
FOOD CONSUMPTION, NUTRITIONAL DIAGNO-
SIS AND BODY IMAGE PERCEPTION INTO THE 
SCHOOL-AGED CHILDREN AT TABASCO STATE. 
MEXICO
V. Rivas-Acuña1, A. Anlehu-Tello1, J A. Rodríguez-Her-
nández1, O. Lutzow-Lezama1, J. Laguna-Sánchez1

1Universidad Juarez Autonoma de Tabasco, División 
Académica de Ciencias de la Salud, Villahermosa 
Tabasco, Mexico

Background and objectives: During, the school-aged, to 
monitor the nutritional status by dietary indicators, anthro-
pometric and body image perception is necessary, to obtain 
causative agents and detect potential deficiencies and excesses 
risks factors. To analyze food consumption, nutritional diag-
nosis and body image perception in school-age children at Ta-
basco State. Mexico. 

Methods: A Descriptive study was conducted in six ele-
mentary schools. Between April 2011 and February 2012, 
Sample: 2084 children aged 5 to 13 years old. Some variables 
were measured: age, sex, grade level, weight, height, body mass 
index, waist circumference index, body image perception and 
frequency food consumption 

Results: age of 8.6 (SD = 0.5, 5-13), 52% female and 48% 
male. Water was the most consumed liquid, next milk and 
soft drinks. Favorite foods by groups were corn tortillas, milk, 
tomatoes, edible oil, bananas and beans. 0.6% low-weight, 
53.1% normal-weight, 18.3% overweight and 28% obesity. 
Overweight children perceived as normal, thin and very thin 
his/her body image. Meanwhile, obese children perceived as 
thin, normal and overweight his/her body image. The diet was 
high in carbohydrates, proteins and lipids, producing overfee-
ding. Inadequate and lacking water consumption compared to 
the consumption of soft drinks, thus leading a higher caloric 
intake of simple carbohydrates. 

Conclusions: The diet was not balanced, with excessive 
carbohydrates, proteins and lipids. Children had a body image 
perception that lessens weight problem; obesogenic environ-
ment could be changing its perception and might trigger eating 
disorders. Through multidisciplinary interventions would im-
prove the quality of life of children by providing them infor-
mation to make them aware of their diet and their body image 
perception. 

Acknowledgements: This Project was funded by Fondo 
Mixto de Fomento de la Investigación Científica y Tecnoló-
gica CONACYT-Gobierno del Estado de Tabasco Key: TAB-
210-C19-144149. 

Keywords: School-age children, food consumption, body 
image perception, obesity, overweight. 
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PO3339
NEW SODIUM REDUCTION TECHNOLOGY’S PO-
TENTIAL FOR DECREASING DIETARY SODIUM IN-
TAKE IN POPULATIONS AT RISK
L. Spence1, P. Samuel1, V. Fulgoni2

1Tate & Lyle, Hoffman Estates, USA 
2Nutrition Impact, LLC, Battle Creek, USA

Background and objectives: Current US dietary data in-
dicate that there has been little progress in reducing sodium 
intake. Multiple solutions are needed to help decrease sodium 
intake in order to meet population-wide recommendations of 
2300 mg/d and 1500 mg/d for at risk groups, including African 
Americans and persons aged ≥ 51 years (y). Using NHANES 
2007-2010 data, we modeled the potential impact on sodium 
intake via a new sodium reduction technology, SODA LOTM 
Salt Microspheres (Tate & Lyle, Hoffman Estates, IL, USA) ba-
sed upon potential usage levels in 953 foods. 

Methods: Suggested sodium reductions ranged from 20-
30% and usual intakes were modeled by assuming market pe-
netration of 50 and 100%. SAS 9.2, SUDAAN 11, and NHANES 
survey weights were used in all calculations with assessment 
across gender, age, and ethnic groups. The National Cancer 
Institute method was used for usual intake determination. 

Results: Current sodium intakes as mean (SE) exceed re-
commendations across all ethnic groups for 2+ y and 51+ y 
at 3458 (21) and 3323 (21) mg/d and for African Americans 
at 3290 (33) and 3032 (56) mg/d. Sodium reduction, with 50 
and 100% market penetration, was estimated for 2+ y and 51+ 
y at 137 (2) and 274 (3) mg/d and 122 (2) and 244 (4) mg/d, 
respectively. For African Americans, 2+ y and 51+ y, sodium 
reduction was estimated at 141 (3) and 282 (6) mg/d and 114 
(3) and 229 (6) mg/d, respectively. 

Conclusions: These reductions represent ~4-9% potential 
decreases in intake thus innovations like SODA LOTM could 
contribute to meaningful reductions in sodium intake. Using 
the maximal sodium reduction of 282 mg, there is potential for 
a reduction of 950,000 cases of uncontrolled hypertension with 
a direct medical cost savings of about $1.5 billion dollars. 

Key words: Sodium, Epidemiology

PO3340
THE COMBINED IMPACT OF FIVE LIFESTYLE FAC-
TORS ON ALL-CAUSE, CANCER, AND CARDIOVAS-
CULAR MORTALITY – A PROSPECTIVE COHORT 
STUDY AMONG DANES
K. Petersen1, N. Johnsen1, A. Olsen1, V. Albieri1, L. Olsen1, 
L. Dragsted2, K. Overvad3,4, A. Tjønneland1, R. Egeberg1

1Danish Cancer Society Research Center, Danish 
Cancer Society, Copenhagen, Denmark 
2Department of Nutrition, Exercise and Sports, 
Copenhagen University, Frederiksberg C, Denmark-
3Department of Public Health, Aarhus University, 
Aarhus C, Denmark 
4Department of Cardiology, Aalborg University 
Hospital, Aalborg, Denmark

Background and objectives: An accumulating body of evi-
dence has shown that individual lifestyle factors are associated 
with premature mortality. As lifestyle behaviours coexist seve-
ral studies have investigated the impact of a combination of li-
festyle factors on mortality, but few have used public guidelines 
and none have studied the association in a Scandinavian popu-
lation. Our objective was to investigate the combined impact 
of five lifestyle factors on all-cause, cancer, and cardiovascular 
mortality based on international and national health recom-
mendations. 

Methods: The study population included 51 521 Danes aged 
50-64 years, without any diagnosis of cancer, cardiovascular di-
sease, or diabetes at baseline (1993-97). Lifestyle factors were 
chosen a priori and included smoking, alcohol consumption, 
physical activity, waist circumference, and diet. These factors 
were dichotomised according to adherence to international 
and national recommendations and combined in an index. Ad-
herence to each recommendation yielded 1 point in the index. 

Results: During a median follow-up time of 14 years, 6768 
participants died. After adjustment for potential confounding 
factors, adherence to one additional recommendation was for 
men associated with mortality rate ratios (95% confidence in-
terval (CI)) of 0.71 (0.68-0.73) for all-cause, 0.73 (0.70-0.77) 
for cancer, and 0.66 (0.62-0.71) for cardiovascular mortality. 
Among women, corresponding mortality rate ratios were 0.70 
(0.68-0.73) for all-cause, 0.75 (0.71- 0.79) for cancer, and 0.59 
(0.53-0.66) for cardiovascular mortality. If participants had ad-
hered to at least four recommendations at baseline, 51% (95% 
CI: 48-55%) of all deaths among men and 48% (44-52%) of all 
deaths among women might have been prevented. 

Conclusions: Adherence to a combination of modifiable 
lifestyle behaviours was associated with a markedly lower risk 
of all-cause, cancer, and cardiovascular mortality. Adherence 
to health recommendations could have prevented a substantial 
fraction of deaths, suggesting a huge preventive potential by 
improving healthy lifestyle behaviours of the population. 

Key words: Lifestyle, mortality 
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PO3341 
VIEWS OF PARENTS IN FOUR EUROPEAN COUN-
TRIES ABOUT THE EFFECT OF FOOD ON THE 
MENTAL PERFORMANCE OF PRIMARY SCHOOL 
CHILDREN
H. Gage1, B. Egan1, P. Williams2, E. Györei3, B. Brands4, 
J-C. López-Robles5, K A. Brown1, C. Campoy5, B. Ko-
letzko4, T. Decsi3, M M. Raats1

1Food, Consumer Behaviour and Health Research 
Centre, University of Surrey, United Kingdom of 
Great Britain and Northern Ireland 
2Department of Mathematics, University of Surrey, 
United Kingdom of Great Britain and Northern 
Ireland 
3Department of Paediatrics, University of Pécs, 
Hungary 
4Dr. von Hauner Children’s Hospital, Ludwig-Maxi-
milians University, Germany 
5Department of Paediatrics, University of Granada, 
Spain

Background and objectives: Children’s nutrition is largely 
determined by the home environment. The importance parents 
attribute to food as an influence on mental performance was 
investigated. 

Methods: Parents of school children (aged 4-11yrs) were 
recruited through state primary schools in four European 
countries. Participants were asked to sort 18 cards representing 
possible determinants of four elements of mental performan-
ce (attention, learning, mood, behaviour) according to percei-
ved strength of effect. Determinants were identified from the 
literature, and grouped in six categories: food-related, school 
environment, physical, social, psychological, biological. Effects 
were scored: 0 = none; 1= moderate; 2 = strong. Views were 
compared between and within countries. 

Results: 200 parents took part (England: 53; Germany: 45; 
Hungary: 52; Spain: 50). Differences existed between countries 
in the proportions reporting university education and being in 
employment. Taking all countries together, parent’s ranking of 
categories of determinants for their impact on mental perfor-
mance was: physical i.e. activity and sleep (mean 1.77), psy-
chological i.e. mood and behaviour, for attention and learning 
elements only (1.69); school environment (1.57); food (1.33); 
social (1.11); biological (0.91). This ranking holds for each ele-
ment of mental performance separately. Of determinants in the 
food category, parents thought regularity of meals had more 
influence on mental performance (mean 1.58) than what a 
child eats now (1.36), food at school (1.35), nutrition as a baby 
/ infant (1.02). 

Conclusion: Detailed understanding of parents’ percep-
tions of what affects mental performance of children can help 
target and formulate communications for parents. 

Acknowledgements: We are grateful to the schools that 
enabled us to undertake this study and to the parents who took 
part in the experiment. This study was supported by the Eu-
ropean Communities 7th Framework Programme (NUTRI-
MENTHE Grant agreement number: 212652).

Key words: Mental performance; parents; child nutrition; 
Europe; card sorting.

PO 3342
DIET AND ACTIVITY RISK FACTORS FOR TYPE 2 
DIABETES IN ALBERTA YOUTH: COMPARISON 
BETWEEN 2005 AND 2008
L. McCargar, L. Forbes, S. Fraser, S. Downs, K. Storey, R. 
Plotnikoff, K. Raine, J C. Spence, R. Hanning
University of Alberta, Edmonton, Canada

Background and objectives: Unhealthy dietary and phy-
sical activity (PA) patterns of Canadian youth have been im-
plicated in the increasing rates of early onset chronic diseases. 
To address this, many initiatives promoting healthy youth and 
healthy schools occurred in Alberta between 2005 and 2008. 
The purpose of this study was to examine differences in the 
prevalence of lifestyle risk factors for type 2 diabetes (T2D) 
between two province-wide samples of Alberta adolescents in 
grades 7 to 10, in 2005 and 2008. 

Methods: The Web Survey of Physical Activity and Nutri-
tion was used to assess dietary and PA patterns. Students com-
pleted the online survey during school time. Validated tools for 
dietary intake and PA were used. For each risk factor, dichoto-
mous variables were constructed, designating participants as 
either at risk or not at risk, relative to cut-off values.

Results: In total, 4936 students participated in 2005 (mean 
age 13.6 yr) and 5091 students participated in 2008 (mean age 
13.3 yr). Compared to 2005, mean BMI, energy intake, fat 
intake (% kcal), glycemic index (GI) and glycemic load (GL) 
were lower in 2008 (P<0.05); and carbohydrate (% kcal), pro-
tein (% kcal), fibre and vegetable and fruit intakes were higher 
in 2008 (P<0.05). When risk factor cut-offs were applied, in 
2008, a lower proportion of students were: overweight, obese, 
consuming high GI, high GL, high fat, low fibre, low veg/fruit 
intake (P<0.05).  There were no differences in magnesium in-
takes or PA levels between the two timepoints. 

Conclusions:  Overall positive improvements were obser-
ved between 2005 and 2008 as the proportion of adolescents 
having specific risk factors for T2D was lower for most varia-
bles. This may be due, in part, to the significant awareness and 
health promotion programming for this target population that 
took place during this time.

Key words:  Adolescents, diet, activity.
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PO1446 
PROJECT TO FIGHT CHILDHOOD OVERWEIGHT 
WITH VIDEO GAMES. IN CHILD WITH SOCIAL DI-
SADVANTAGE. ACTIVE ASSISTANCE TECHNOLO-
GY FOR HEALTH RELATED BEHAVIOR CHANGE
F. Fernandez Rosado1 
1Andalusian Health Servicion , Cádiz, Spain

Background and objectives: Information technology can 
help individuals to change their health behaviors. This is due to 
its potential for dynamic and unbiased information processing 
enabling users to monitor their own progress and be informed 
about risks and opportunities specific to evolving contexts and 
motivations. However, in many behavior change interventions, 
information technology is underused by treating it as a passi-
ve medium focused on efficient transmission of information 
and a positive user experience. Gaming has in children and 
adolescent’s lives , we should embrace the opportunity to in-
fluence health behaviour through this avenue and use an evi-
dence-based approach to do this in a thoughtful way. Exerga-
ming (video games that are a form of exercise) can be used to 
motivate direct physical activity in combating overweight and 
obesity among children. Similarly, interactive educational vi-
deo gaming can aid in developing self-care abilities and healthy 
behavioral skill building. 

Methods: The study is an unrandomized trial with before-
after design. We selected 15 overweight children aged 7 to 13 
years, of parents with more than 5 years of unemployment, and 
we provided the games: Design a healthy child (American Dia-
betes Association), Design a healthy plate (American Diabetes 
Association), and finally 60 minutes PlayStation Eye Toy USB 
camera maximun day. DXJ3QKZ8K With free access to the ga-
mes. After three months the weigh. Paired t, Pearson’s Correla-
tion Coefficient, or Partial Correlation test was used to analyze 
the findings. F.J. FERNANDEZ ROSADO 

Results: The children’s average age was 10.5 ± 2.7 years, 58% 
male body mass index (BMI, 27.91±2.55 kg/m2 vs 25.84±3.52 
kg/m2 P=0.04) 

Conclusions: Interactive educational video gaming and 
exergaming was significantly associated with weight reduction 
in children of parents long-term unemployment. We know 

that programs targeting individual or family households may 
have little impact without more comprehensive environmental 
changes that address social and economic disparities. A drop of 
water in the desert can be life. 

Key words: Behavior change, health promotion, exer-
gaming, interactive digital games, virtual environment. The 
author has no conflict of interest. 

PO1815
ASSESSING THE EFFECTIVENESS OF INTUITIVE 
EATING TO PROMOTE WEIGHT LOSS (PILOT STU-
DY)
J. Anglin1 
1College of Health and Human Services, California 
State University, Long Beach, USA

Background and objectives: Obesity is an excess of body 
weight as a result of an excessive accumulation of fat that can 
result in increase morbidity and mortality. It has been identi-
fied as the leading cause of preventable deaths. The intuitive 
eating (IE) approach uses an individual’s response to internal 
cues of hunger, satiety, and appetite and replaces calorie res-
triction (CR). Objective: To assess the effectiveness of CR and 
IE to induce weight loss in obese adults. 

Methods: The study was a randomized controlled trial. The 
subjects were California State University, Long Beach students. 
The subjects engaged in physical activity 3 times per week for 
30 minutes (6 weeks) and recorded their daily food intake in 
a food diary. Instructions were given for the CR and IE at the 
start and midpoint (3 weeks) of the study. Independent t-test 
was used to assess the differences between the groups and pai-
red t-test compared the differences within the groups. 

Results: The CR group loss significantly more (p=0.03) 
weight than the IE group. No statistical significance was obser-
ved between the groups’ body mass index (p=0.60) and body 
fat percentage (p=0.51). 

Conclusions: The CR approach appears to be more effective 
in promoting weight loss. 

Key words: Obesity, calorie restriction, intuitive eating, 
weight loss.
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PO1817
PREVALENCE OF OVERWEIGHT AND OBESITY 
AMONG CHILDREN, ADOLESCENTS, AND YOUNG 
ADULTS, IN TONEKABONE, IRAN (2010-2012)
H. Nasiri Reineh1, M. Jarrahi1 
1The Islamic Azad University, Tonekabon Branch, 
Iran

Background and objectives: Obesity is associated with in-
creased risks of chronic diseases. Obesity is now the most pre-
valent nutritional disease among children and adolescents in 
Iran. The purpose of this study was to describe the prevalence 
of overweight and obesity among girls in tonekabone a city in 
the north of Iran. 

Methods: Participants in this cross-sectional study were 
2971 girls (0-24 years old) and randomly selected in 4 clusters. 
weight and height at all samples and waist and hip circumfe-
rence in subjects 14-24 years were measured by standard pro-
tocols. BMI (Body Mass Index ) kg/m2 and WHR (waist -hip 
ratio) were calculated. In children overweight and obesity were 
defined as at or above the 85th percentile but less than the 95th, 
and at or above 95th percentiles, respectively (AS BMI for age 
the growth charts for girls). In young adults, overweight and 
obesity were defined as follows: overweight BMI 25.0-29.9, 
obese BMI ≥ 30. WHR of 0.85 or greater in young adult sub-
jects is indicative of android obesity. Statistical analyses were 
done by software SPSS version 15. 

Results: The data indicates that prevalence percent of 
overweight and obesity in subjects have been follow, respec-
tively: 1) in under 5 years: 2.9 ± 0.5 (n=1322)2) in 7-11 years: 
10.7 ± 12.4(n=291) 3) in 12-14 years: 17.5 ± 4.5 (n=442)4) 
in 16-24 years: 38.3 ± 4.56 (n=916) . At all the Prevalence of 
overweight and obesity in subjects was 69.4% ± 21.96% in the 
other hand the Prevalence android obesity in young adult sub-
jects have been 29.1%. 

Conclusions: the large prevalence of overweight and obesi-
ty and Its association with other diseases and some forms of GI 
cancer make the picture of cancer in this region more in future. 
The knowledge on the prevalence of overweight and obesity 
and its determinants can help implement population-based 
preventive measures. 

Key words:overweight-Obesity-Children-Adolescents-Iran 

PO1818
DIABETES CAN REDUCE THE BENEFITS OF DIE-
TARY POLYPHENOLS IN BLOOD
H. Cao1, Y. Xie1, X. Chen1, J. Xiao2

1Department of Chemistry, Central South Universi-
ty, Hunan, China 
2Department of Biology, Shanghai Normal Universi-
ty, Shanghai, China

Background and objectives: Studies show increased risk 
of common infections in diabetic patients. Diabetes is cha-
racterized by high levels of glucose in blood, which can react 
with plasma proteins through a non-enzymatic process. It is 
hypothesized that non-enzymatic modifications (glycation of 
plasma proteins) may be responsible for increased infection 
rates in diabetics. The objective of this study is to reveal the 
influence of glycation of plasma proteins in diabetics on the 
radical scavenging potential of polyphenols . 

Methods: Blood was centrifuged to get plasma proteins 
from both diabetics type 2 (TPP) and healthy (HPP) volun-
teers. Using fluorescence spectroscopy we determined the bin-
ding affinity between plasma proteins and polyphenols. DPPH 
free radical, ABTS radical, and superoxide anion scavenging 
and ferric reducing antioxidant power (FRAP) assays were ca-
rried out to study the influence of plasma proteins on antioxi-
dant potential of polyphenols. 

Results: Glycation of plasma proteins in type II diabetes 
lowers the affinities for polyphenols. Both HPP and TPP mas-
ked DPPH free radical, ABTS radical, and superoxide anion 
scavenging potential of dietary polyphenols. However, plasma 
proteins hardly affected reducing power of polyphenols. Com-
pared with HPP, TPP weakens the masking effect on DPPH 
free radical, ABTS radical, and superoxide anion scavenging 
potential of polyphenols. 

Conclusions: TPP showed lower binding affinities for po-
lyphenols in blood than that of HPP. There are more free po-
lyphenols in diabetes. It will cause more polyphenols expose 
to free radicals in blood. Therefore, polyphenols in diabetics’ 
blood tend to be oxidized and can not be efficiently delivered to 
other tissues, which reduces the benefits of polyphenols. 

Key words: Diabetes, plasma proteins, dietary polyphenols, 
free radicals, antioxidant potential.
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PO1819
DIETARY PATTERNS PREDICTING CHANGES IN 
OBESITY INDICES (BMI,WC,WHR) IN LONGITUDI-
NAL TEHRAN LIPID AND GLUCOSE STUDY
S. Eghtesadi1, R. Sherafat-Kazemzadeh1, P. Mirmiran2, 
M. Gohari3, S. Jalali-Farahani2, F. Hosseini-Esfahani2, 
M. Vafa1, M. Hedayati4, F. Azizi4 
1Department of Nutrition and Biochemistry, Tehran 
University of Medical Sciences, Tehran, Iran 
2Obesity Research Center,Shahid Beheshti Universi-
ty of Medical Sciences, Tehran, Iran 
3Department of Biostatistics, Tehran University of 
Medical Sciences, Tehran, Iran 
4Research Institute for Endocrine Sciences, Shahid 
Beheshti University of Medical Sciences, Tehran, 
Iran

Background and objectives: To study the association bet-
ween dietary patterns and obesity indices (BMI,WC,WHR) 
among Tehranian adults in a 6-year follow-up study. 

Methods: Over a duration of 6 years, 141 adults were exa-
mined before and after this period for obesity indices. Dietary 
intakes were recorded at baseline by two 24 hour dietary recalls 
, as well as obesity indices at the beginning and the end of the 
course of study. Dietary intakes were converted into grams of 
intakes of food items and categorized into 16 groups. Reduced 
rank regression analysis (RRR) derived five patterns with to-
tal fat, polyunsaturated to saturated fat ratio, cholesterol, fiber 
and calcium intakes as response variables.Factors(dietary pat-
terns) were generated retaining a corresponding factor loading 
of 0.17 on the food groups.The calculated factor scores were 
categorized in quintiles and changes in obesity indices were 
scrutinized within quintiles of these factor scores. 

Results: The first pattern(traditional) showed high loadings 
on refined carbohydrates, whole grain , vegetables, red and 
processed meat, saturated / trans fat and eggs, showing signifi-
cant high positive correlation with fat, cholesterol and calcium 
intake (r=0.478, 0.626, and 0.486, respectively; P<0.001). All 
obesity indices had increasing trend across quintiles of pat-
tern score (P<0.05 for BMI and WHR, P<0.001 for WC). The 
fifth pattern (egg) had high loading for eggs, salty snacks, and 
fruits, and negative loadings for red and processed meat, sa-
turated and trans fat, plant oil and dairy products, indicating 
increasing trends for WC (P<0.001) and WHR (P<0.05) after 
adjustment for potential confounders. Other patterns showed 
non-significant trends for obesity indices. 

Conclusions: The results were indicative of two dominant 
dietary patterns correlated with increase in obesity indices in 
Tehran. 

Key words: Dietary pattern, anthropometry, obesity, co-
hort.

PO1820
SCREENING FOR UNDERNUTRITION IN NEURO-
REHABILITATION USING 2 SCALES: NUTRITIONAL 
RISK SCORE 2002 , INNSBRUCKER NUTRITION 
SCORE AND CONSISTANT NUTRITIONAL MANA-
GEMENT
C. Haider1, H. Zauner1, N. Geringer-Manakanatas1, G. 
Wood2, J. Altenberger1 
1Rehabilitation Center Grossgmain PVA, Grossg-
main, Austria 
2University of Salzburg, Department for Psychology, 
Salzburg, Austria

Background and objectives: Poorer rehabilitation poten-
tial for stroke patients with neurogenic dysphagia and under-
nutrition was documented (FOOD Trial). In our setting with 
swallowing and nutritional management these patients exhibit 
remarkable improvement during neurorehabilitation (NR). We 
investigated the hypothesis that augmented nutritional strategy 
improves outcome and uncovers the underestimated rehabili-
tation potential of patients with neurogenic dysphagia. 

Methods: 127 consecutive NR patients, therapy according 
to the principles of AHA, European NR Society. Assessment 
of nutritional status: Innsbruck Nutrition Score (INS): body 
mass index, loss of weight, creatinin quotient, oral food intake, 
clinical nutrition recommended if score 3-4, indispensable if 
score >5. Nutritional risk screening (NRS 2002): BMI kg/m2, 
unintentional loss of weight, decrease of food intake, severity 
of illness. If NRS 2002 scores 3-4 monitoring, >/= 5 nutrition 
intervention indicated. Improvement in NR: Delta values: Bar-
thel Index (BI), basic (BADL), extended activities of daily li-
ving (EADL). Rivermead motor assessment (RMA). Statistics: 
Chi-square-, T-test, Mann-Whitney-test, Spearman´s-Rank. 

Results: n=47: NRS 2002 score >/= 5, n=80: NRS 2002 3-4 
. n=6 remarkably undernourished. Comparing INS and NRS 
2002: highly significant association (r(126)= .688, p<.001) , 
high concurrent validity, perfect concordance between INS 
item “daily oral energy intake” and NRS 2002 cut off value 
(x>/=5). Controlling for heterogenity of diagnosis and nutri-
tonal status patients were devided in subgroups. Table 2+3 . 
Cognitive deficits: whole sample 69%, patients with nutritio-
nal support 87.5%, without nutritional support 50.8%. 64/127 
patients needed nutritional support (mealtime supervision, 
assistance, tube feeding, intravenous nutrition). Swallowing, 
nutritional, cognitive profile: same distribution in the diagnos-
tic subgroups. Dysphagic patients improved significantly better 
under augmented nutritional strategies. 

Conclusions: Nutritional and swallowing management fa-
cilitates better outcome in NR also in patients only at risk for 
undernutrition. INS and NRS 2002 show high concurrent vali-
dity in correlation analysis. 

Key words: dysphagia, nutritional assessment and manage-
ment.
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PO1821
STROKE AND NUTRITION: A REVIEW OF STUDIES
M. Foroughi1, M. Akhavan2

1Isfahan University Medical Science, Isfahan, Iran 
2Food security research center, Isfahan, Iran

Background and objectives: Stroke is one of the leading 
causes of death and certainly the major cause of disability in 
the world. Diet and nutrient has an effect on the stroke. The 
aim of this study was to review studies on the relationship bet-
ween nutrition and stroke. 

Methods: In this study, the term fat, cholesterol, antioxi-
dant and vitamins, salt, potassium, calcium, carbohydrate, ve-
getables and fruit, fish, meat, dairy, chocolate, tea, whole grain, 
sugar-sweetened beverages, mediterranean diet, DASH diet, 
western diet and stroke were searched in PubMed search engi-
ne. Studies included were observational studies, cohort studies, 
clinical trials, systematic reviews, and meta-analysis reviews. 

Results: Our study revealed improvements in nutrition and 
diet. Nutrition and diet can reduce the incidence of stroke. 

Conclusions: Nutrition and diet reduce the incidence of 
stroke, but more studies need to be done in this area.

Key Words:

PO1822
OBESITY AMONG EMPLOYEES OF MINYA UNI-
VERSITY, EGYPT
R. Nashed1, N. Kamal1, M. Khalifa1, E. Mahfouz1

1Community Medicine Department, Faculty of Me-
dicine, Minia University, Minia, Egypt

Background and objectives: Obesity is a complex, multi 
factorial condition in which excess body fat results from an im-
balance of energy intake and expenditure, and may put people 
at health risks. This study aimed to determine the magnitude of 
obesity, its risk factors and hazards among employees of Minya 
University, and to study the impact of some interventional ap-
proaches for control of obesity among them. 

Methods: Interventional study, included 480 employees 
from Minya University. Socio-demographic characteristics 
and data related to knowledge, attitude and practice of emplo-
yee about obesity, its risk factors and hazards were collected. 
Anthropometric measurements, vital signs, blood sugar and 
lipid profile were examined. Three types of interventions were 
approached for obese: dietary regime, exercise, or both. After 
intervention, anthropometric measurements, vital signs and 
blood examination were retested for the interventional group. 
Health education was done for obese employee. 

Results: Obesity among employees of Minya University was 
33.8%. It was more common among females, and increased 

with age. Central obesity among males and females were 32.8% 
and 38.4 % respectively. About 40.7% of clerical and adminis-
trative employee, 28.4% of faculty and 23.1% of the manual 
workers at Minya University were obese. Physical inactivity, 
eating snacks and eating more than three regular meals were 
significantly related to the development of obesity. Significant 
relation was also found between obesity and joint or back pain. 
Obese employees had higher systolic blood pressure. After our 
different interventional approaches cholesterol level decreased, 
HDL increased, and BMI decreased among obese. Diet plus 
exercise was better than diet alone, which in turn is better than 
exercise alone. 

Conclusions: Obesity represented an increasing health pro-
blem among employees of Minya University. Intervention by 
dietary regime plus exercise was the best method to lose weight 
and to improve obesity complication. 

Key words: Obesity, diet, exercise, health education.

PO1823
LOW-CARBOHYDRATE-SCORE AND THE RISK OF 
CORONARY HEART DISEASE
H. A. Boakye1 
1Ghana Education Service, Accra, Ghana

Background and objectives: Low-carbohydrate diets have 
been advocated for weight loss and to prevent obesity, but the 
long-term safety of these diets has not been determine. 

Methods: We evaluated data on 1500 women in the Nurses’ 
Health Study who had completed a validated food-frequency 
questionnaire in Maamobi polyclinic in the Zongo settlement 
of Ghana. Data from the questionnaire were used to calculate 
a low-carbohydrate-diet score, which was based on the percen-
tage of energy as carbohydrate, fat, and protein (a higher score 
reflects a higher intake of fat and protein and a lower intake of 
carbohydrate). The association between the low-carbohydrate-
diet score and the risk of coronary heart disease was examined. 

Results: During follow-up, we documented 1994 new ca-
ses of coronary heart disease. After multivariate adjustment, 
the relative risk of coronary heart disease comparing highest 
and lowest deciles of the low-carbohydrate-diet score was 0.94 
(95% confidence interval [CI], 0.76 to 1.18; P for trend=0.19). 
The relative risk comparing highest and lowest deciles of a low-
carbohydrate-diet score on the basis of the percentage of ener-
gy from carbohydrate, animal protein, and animal fat was 0.94 
(95% CI, 0.74 to 1.19; P for trend=0.52), whereas the relative 
risk on the basis of the percentage of energy from intake of car-
bohydrates, vegetable protein, and vegetable fat was 0.70 (95% 
CI, 0.56 to 0.88; P for trend=0.002). A higher glycemic load was 
strongly associated with an increased risk of coronary heart di-
sease (relative risk comparing highest and lowest deciles, 1.90; 
95% CI, 1.15 to 3.15; P for trend=0.003). 
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Conclusions: Our findings suggest that diets lower in car-
bohydrate and higher in protein and fat are not associated with 
increased risk of coronary heart disease in women. When ve-
getable sources of fat and protein are chosen, these diets may 
moderately reduce the risk of coronary heart disease. 

Key words: Coronary, multivariate adjustment, low-carbo-
hydrate-diet.

PO1824
FIBER INTAKE AND STAGE OF CHANGE AMONG 
DIABETES TYPE 2 PATIENTS: A CROSS SECTIONAL 
STUDY
P. Keshani1, MS. Farvid2 
1Department of Nutrition, Shiraz University of Medi-
cal Sciences, Shiraz, Iran 
2Department of Community Nutrition, National 
Nutrition and Food Technology Research Institute, 
Faculty of Nutrition Scinces and Food Technology, 
Shahid Beheshti University of Medical Sciences, 
Tehran, Iran

Background and objectives: Increased consumption of 
fiber in the diet of diabetic patients is usually recommended 
to better control their blood glucose level. The transtheoretical 
model (TTM), which has positive results in diabetes consul-
tations on healthy eating adherence, claims that people need 
different pieces of advice depending on their stages of readiness 
to change behavior. The aim of this study was to assess the sta-
ges of change for diabetes type 2 patients based on their dietary 
fiber intake. 

Methods: This was a cross-sectional study among 126 in-
dividuals aged 30 to 65 years with type 2 diabetes by a ran-
domly-selected sample of members of Iranian Diabetes Society 
in Tehran, Iran. First, three-day food record was used to assess 
fiber intake and stages of change were determined based on 
valid questionnaire and patient fiber consumption. Nutritional 
data were analyzed using Nutritionist IV software. Other data 
were analyzed using t-tests, chi square and ANOVA. P value 
less than 0.05 was considered significant. 

Results: Mean daily fiber intake was 23.05 ± 7.76 grams (8 
to 48.7 grams) in type 2 diabetic patients. Most patients were in 
the maintenance stage (52%) and lowest in action stage (5.6%). 
8%, 12% and 22.4% of patients were in pre-contemplation, 
contemplation and preparation stages, respectively. There is no 
sex difference in fiber intake and stage distribution as well as 
no difference in age, diabetes duration, education, income and 
employment status. But fiber intake was higher in married pa-
tients than single or divorced ones (23.5 ± 7.66 vs 16.9 ± 6.86, 
P=0.014). 

Conclusions: The findings of this study indicate that most 
type 2 diabetic patients were in the maintenance stage of fiber 
intake; it was higher than the minimum recommendation and 
didn’t vary significantly with social economic status. 

Key words: Stages of change, dietary fiber, type 2 diabetes.

PO1825
LIVER DISEASE FINDINGS IN CHILDREN AND 
ADOLESCENTS WITH TYPE 1 DIABETES
N. Göbüt1, B. Kirel1, N. Deđirmenci1

1Osmangazi University, Eskişehir, Turkey

Background and objectives: Liver findings in patients with 
type 1 diabetes (DM) are defined as elevated liver transamina-
se, hepatic glycogenosis, non-alcoholic fatty liver disease (NA-
FLD) and hepatomegaly. 

Methods: Hepatobiliary ultrasonography (USG) and blood 
biochemical analysis were done in 93 girls and 95 boys (aged 
2-18 yr) with type 1 DM. Their clinical data also were recorded. 

Results: In 10 patients (%5), ALT levels were high 
(ALT≥;40). Hepatosteatosis was determined in 45 patients 
(%24) by USG. 7 patients with hepatosteatosis had elevated 
ALT levels and 7 patients with elevated ALT levels, hepatostea-
tosis were determined. Hepatic glycogenosis was observed in a 
patient with persistent elevated ALT level through biopsy. The 
frequencies of hepatosteatosis and elevated ALT levels were not 
different between patients with good-bad glycemic control. In 
obese patients, the frequencies of elevated ALT levels (%) and 
hepatosteatosis (%) were higher. While the daily insulin dosage 
was high in obese patients, a positive correlation was determi-
ned between body mass index (BMI) and daily insulin dosage. 
However, high BMI and ALT levels in patients with hepatos-
teatosis, triglyceride (TG), HDL-C, HbA1c levels showed no 
difference. On the other hand, body weight (BW), BMI, AST 
and TG levels in patients with elevated ALT levels were found 
to be higher and HDL-C levels were found to be lower. 

Conclusions: Children with DM have higher frequency 
of hepatic disease findings, such as NAFLD and elevated ALT 
levels. Glycemic control is not directly effective on these fin-
dings. However, in obese diabetics, the high frequency of these 
findings and higher dosage of insulin usage suggest that nu-
trition and insulin, which are closely related with each other 
during the treatment of these patients, have an important role 
on these hepatic findings. 

Key words: diabetes, NAFLD, hepatic glycogenesis, obesity, 
children.
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PO1826
RELATIONSHIP BETWEEN NUTRITION INTAKE 
AND PERIODONTAL CONDITION IN FEMALE JA-
PANESE PERIODONTITIS PATIENTS
S. Maruyama1, E. Horinishi1, I. Morita2, K. Inagaki2, T. 
Noguchi2 
1College of Human Life and Environment, Kinjo 
Gakuin University,Nagoya, Aichi, Japan 
2School of Dentistry, Aichi-Gakuin University, 
Nagoya-city Aichi, Japan

Background and objectives: Periodontal diseases consti-
tute a variety of inflammatory conditions affecting the health 
of the periodontium. It is the most common reason for adult 
tooth loss. We hypothesized that there was the relationship bet-
ween dietary intake and periodontal condition. 

Methods: Study design was a cross-sectional study. The 
subjects were 82 Japanese female periodontitis patients, aged 
18 to 69 years (35% 14 years ). A dietary survey was conduc-
ted three days using dietary records. Subjects were recruited 
and diagnosed through one periodontist. The periodontal con-
ditions assessed were present teeth, percentages of teeth with 
periodontal pockets. The extent of periodontal disease was de-
fined as percentages of teeth with probing depth (PD) of 4 mm 
or more (4PD%). Adjustment was made for cigarette smoking, 
race/ethnicity. For analyses, the study subjects were categori-
zed into quintiles on the basis of the distribution of 4PD% sub-
jects. The subjects were classified into three categories (4PD% 
< 16.5, the slight periodontitis group (SP group), n = 21; 31.6% 
4PD% < 58.6, the moderate periodontitis group (MP group), 
n = 40; and 58.7% 4PD %, the progressed periodontitis group 
(PP group), n = 21). Analysis of differences of dietary energy 
adjusted intakes (g/1,000kcal) by periodontal status was asses-
sed using one-way analysis of variance and Tukey¡¯s honestly 
significant difference test. Two-sided P values less than 0.05 
were considered statistically significant. The protocol of the 
present study was approved by the Ethics Committee of Aichi 
Gakuin University. 

Results: Protein intake were lower in PP group than those 
of the SP group. 

Conclusions: There was a relationship between nutrition 
intake and periodontal condition in female Japanese periodon-
titis patients. 

Key words: periodontal condition,¡¡ nutrition intake, Japa-
nese patients.

PO1827
ATTENUATED ORAL FATTY ACID SENSITIVITY IS 
ASSOCIATED WITH ACUTE EXCESS ENERGY IN-
TAKE
R. Keast1, K. Azzopardi1, L. Newman1, R. Haryono1

1Deakin University, Melbourne, Australia

Background and objectives: Excessive consumption of die-
tary fat is implicated with development of obesity. Attenuated 
oral and gastrointestinal sensitivity to the breakdown products 
of dietary fat, fatty acids (FA) may be associated with increased 
energy consumption. The objective was to determine the asso-
ciation between oral FA sensitivity and energy intake following 
consumption of a high fat meal. 

Methods: Subjects (n=24; 14 males, 10 females, age 28±11.3 
yrs, BMI 23.2±7.3) attended six laboratory sessions. Oral FA 
sensitivity was determined and subjects identified as hyper-
sensitive (<3.8mM) or hyposensitive (>3.8mM) to oleic acid 
(C18:1). Subjects participated in a crossover study and were 
randomly assigned to a high fat, high protein, high carbohy-
drate or balanced macronutrient breakfast. Following this, 
subjects were required to consume a buffet-style lunch until 
comfortably full. The amount consumed (kJ and g) was measu-
red, as was perceived satiety before and following meals. 

Results: Fifty eight percent of subjects were orally hypersen-
sitive and 42% of subjects hyposensitive to oleic acid (C18:1). 
Following the high fat breakfast only, FA hyposensitive subjects 
consumed significantly more energy (+2,100 kJ) and grams 
(+138 g) of food at lunch compared to FA hypersensitive sub-
jects (P<0.01). There were no significant differences in percei-
ved satiety or between consumption of lunch food by hyper 
and hypo-sensitive subjects for the other breakfasts (P>0.05). 

Conclusions: Attenuated oral FA sensitivity is associated 
with excess energy consumption following a high fat meal and 
may be a causal factor in development of obesity. 

Key words: Obesity, taste, fat, diet.
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PO1829
BLOOD LEVELS OF HOMOCYSTEINE, OXIDATIVE 
STRESS AND INFLAMMATORY BIOMARKERS IN 
CHILDREN WITH ACUTE GLOMERULONEPHRITIS
S. Kajanachumpol1, S. Sirisate2, K. Tangnararatchakit2, 
D. Viroonudomphol3, P. Tantibhedhyangkul2 
1Research Center, Ramathibodi Hospital, Faculty of 
Medicine, Mahidol University, Bangkok, Thailand 
2Department of Pediatrics, Ramathibodi Hos-
pital, Faculty of Medicine, Mahidol University, 
Bangkok,Thailan 
3Department of Chemical Metrology and Biome-
try, National Institute of Metrology, Pathum Thani, 
Thailand

Background and objectives: Studies have documented 
a strong inverse association between plasma homocysteine 
(Hcy) and renal impairment. Hyperhomocysteinemia (HHcy) 
itself may further aggravate kidney dysfunction. One propo-
sed mechanism of homocysteine-induced glomerular injury 
involves oxidative stress and inflammatory factors. The present 
study was, therefore, to determine blood Hcy, oxidative and 
inflammatory biomarkers during the cause of acute primary 
glomerular disease in children. 

Methods: Twelve children (3 boys, 9girls; aged 4 to 16 years) 
with abrupt onset of acute glomerulonephritis (AGN with in-
creased ASO titers); while fifteen age-and sex-matched normal 
children (5 boys, 10 girls) served as controls. Blood samples 
were collected from patients after an overnight fast at 0, 3, 7, 28 
and 60 days after admission and at day zero from each control, 
for determination of serum oxidant (malondialdehyde), plas-
ma/serum antioxidants (ferric reducing ability of plasma, vita-
min C, vitamin E, uric acid and total thiol), and inflammatory 
biomarkers (hs CRP and ferritin). 

Results: Results show that patients with AGN had signifi-
cant increase levels of plasma Hcy as compared to controls, it 
gradually declined to normal values by day 28. The concentra-
tions of MDA, FRAP, uric acid, vitamin E, hs CRP and ferritin 
were significantly higher in the patients than in the controls but 
the levels of total thiol were significantly lower. The values of 
all parameters steadily decreased to normal with time of follow 
up. 

Conclusions: The present study has shown HHcy in chil-
dren with AGN. The concentrations of plasma Hcy paralleled 
those of serum BUN and creatinine.There were apparent as-
sociations among plasma Hcy, renal function, oxidative stress 
and inflammatory biomarkers. Whether these associations 
have any clinical implications remain to be elucidated. 

Key words: Homocysteine, oxidative stress, acute glomeru-
loephritis, inflammatory biomarkers.

PO1830
GENETIC INFLUENCES ON FAT ACCUMULATION 
PATTERN IN YOUNG JAPANESE FEMALES
M. Kagawa1, H. Miyaki1, M. Hiraoka2, K. Uenishi3, Y. Ka-
gawa4 

1Institute of Nutrition Sciences, Kagawa Nutrition 
University, Saitama, Japan 
2Laboratory of Clinical Biochemistry, Kagawa Nutri-
tion University, Saitama, Japan 
3Laboratory of Physiological Nutrition, Kagawa 
Nutrition University, Saitama, Japan 
4Laboratory of Medical Chemistry, Kagawa Nutri-
tion University, Saitama, Japan

Background and objectives: Excessive fat accumulation is 
associated with a number of chronic health problems. Unlike 
Caucasians, a certain proportion of young Japanese females 
have a large proportion of body fat (%BF) even with low body 
mass index (BMI: kg/m2). The present study aimed to examine 
influence of genetic polymorphisms in fat accumulation pat-
tern. 

Methods: Seventy-four Japanese females (18 – 30 years 
old) completed anthropometry as well as body composition 
assessments using dual energy x-ray absorptiometry (DXA: 
Lunar Prodigy, GE Healthcare). Participants also provided 
their blood samples to analyze uncoupling protein 1 (UCP1) 
A-3826G and angiotensinogen 1 (AGT1) M235T gene poly-
morphisms. UCP1 polymorphism was split into G/G and non-
G/G and AGT1 gene was categorized into T/T and non-T/T. 

Results: Among the participants, 17.3% (n = 13) had G/G 
polymorphism whereas 64% (n = 48) possessed T/T polymor-
phism. Compared with the non-G/G group, the G/G showed 
a greater fat accumulation in the upper body (p<0.05). For 
AGT1, the T/T showed a greater fat accumulation in the ab-
dominal region compared to their non-T/T counterparts 
(p<0.05). In addition, 92.3% of G/G groups had %BF greater 
than 30% and 45.8% of T/T group had abdominal %BF greater 
than 30%, which were significantly (p<0.05) greater than their 
counterparts. Furthermore, 90.9% of the G/G group and 42.5% 
of the T/T group with BMI below 23 kg/m2 had total and ab-
dominal %BF above 30% respectively (p<0.05). 

Conclusions: The present study indicated that UCP1 and 
AGT1 polymorphisms may contribute in fat accumulation pat-
tern in young Japanese females and a development of “masked 
obesity” risk in this particular population. 

Key words: Gene polymorphism; fat accumulation pattern; 
Japanese females; masked obesity



1140 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

 PO1831
A HOLISTIC APPROACH IDENTIFIES PRIORITY 
TARGETS TO REDUCE CHRONIC DIET-RELATED 
DISEASE PREVALENCE: AN EXHAUSTIVE REVIEW 
OF POOLED AND META-ANALYSES
A. Fardet1, Y. Boirie1 
1Human Nutrition Unit (JRU 1019), Department 
of Human Nutrition, INRA & Auvergne University, 
Human Nutrition Research Centre of Auvergne, 
Clermont-Ferrand, France

Background and objectives: In nutritional researches, 
analyzing the relationships between food groups, diet-related 
chronic diseases (DRCDs) and/or impaired metabolism is a 
common reductionist approach. However, to determine the 
sequential changes from deregulated metabolisms to diseases 
and to unravel solid associations between food group con-
sumption and disease risks, there is a need for more holistic 
approaches. Our aim was to objectively assess the relationships 
between main food groups/beverages, DRCDs and deregulated 
metabolisms. 

Methods: Exhaustive data were extracted from articles co-
llected between 1950 and 2011. 2950 articles have been selec-
ted, analyzed and classified according to the studied associa-
tions: 10 DRCDs vs. 10 deregulated metabolisms, DRCDs vs. 
DRCDs, and DRCDs vs. 17 food groups/beverages. For each 
association, the number of articles was counted and main ten-
dencies were unraveled. Priority was given to quantitative re-
views. 

Results: Diabetes and obesity are key diseases that lead to 
all other DRCD, while cancer, cardiovascular diseases, skeletal 
and muscle diseases are terminal ones. Liver diseases, kidney 
diseases, digestive diseases and mental illnesses are both con-
sequences and causes of the others. All diseases have multi-fac-
torial causes, and most result from impaired antioxidant/ in-
flammatory/acido-basic status, carbohydrate/lipid/one-carbon 
metabolism, neuron functioning, DNA transcription, blood 
pressure and/or digestive microflora. Grain products are pro-
mising foods for preventing DRCD risks, more than fruits and 
vegetables. Plant-based food groups are more protective than 
animal-based one. Our work also emphasizes the directions for 
future targeted researches. 

Conclusions: Nutritional strategies focusing on obesity 
and diabetes prevention should be prioritized to reduce other 
major chronic diseases prevalence, and grain-based foods con-
sumption should be encouraged. These data demonstrate that 
translational and in biblio researches are now necessary to face 
the exponential amount of nutritional data published every 
year and to search for trajectory associations among the system 
complexity. 

Key words: chronic diseases, deregulated metabolisms, 
food groups, associations, risk factors.

PO1832
HYPOCHOLESTEROLEMIC AND ANTIOXIDATIVE 
EFFECTS OF EXTRACTS FROM THE INTERNAL OR-
GANS OF SEA CUCUMBER
Y. Lu1, Y. Liang1 
1Department of Nutritional Science, Fu Jen Catholic 
University, New Taipei City, Taiwan

Background and objectives: Recent studies have shown 
that methanol extracts from fresh or dried sea cucumber body, 
especially those including internal organs exhibited radical 
scavenging properties against DPPH. The aims of the present 
study were to evaluate the antioxidative and hypocholesterole-
mic capacities of internal organs from sea cucumber in vitro 
and in vivo. 

Methods: Firstly, several kinds of internal organ wastes 
from sea cucumber (Holothuria atra, Bohadschia argus, Me-
triatyla scabra) were finely cleaned, lyophilized, pulverized 
to powder and then extracted with cold water, hot water or 
methanol. Second, the internal organ powder was fed to ham-
sters for six weeks to study its antioxidative effect. 

Results: Results showed that the extracts with cold water 
had better antioxidative activity in vitro. Animal studies 
showed that the diet containing 5% internal organs of sea cu-
cumber significantly decreased serum LDL and hepatic TBARS 
(thiobarbituric acid-reactive substances) levels and increased 
the serum total antioxidant capacity (TAC). Diet containing 
10% sea cucumber internal organs significantly decreased 
serum and LDL TBARS levels, total cholesterol, and increased 
the serum TAC. 

Conclusions: The cold water extracts of internal organs 
from sea cucumber had better antioxidative activity in vitro, 
and might inhibit lipid peroxidation by improving antioxidant 
status in vivo. Moreover, diets containing 10% sea cucumber 
internal organs can significantly exhibit hypocholesterolemic 
effect in decrease serum total cholesterol. 

Key words: antioxidative, hypocholesterolemic, sea cucum-
ber.
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PO1833
IS EARLIER START OF ENTERAL NUTRITION BET-
TER FOR POSTOPERATIVE COURSE IN ESOPHA-
GEAL CANCER PATIENTS?
Y. Koyama1, S. Kosugi1, E. Sakata1, K. Tastuda1, M. 
Hasegawa1, M. Ikarashi1, N. Manba1, C. Toshikawa1, 
T. Wakai1 

1Division of Digestive & General Surgery/Niigata 
University Graduate School of Medical & Dental 
Sciences, Niigata, Japan

Background and objectives: Early enteral nutrition, defi-
ned as starting enteral nutrition (EN) within 72hrs after admis-
sion/surgery, has become popular, and starting within 24hrs 
has been more recommended recently, because earlier EN 
has reported to have more benefits for reducing mortality and 
decreasing the length of hospital stay. However, during 72hr 
period, whether earlier EN start should be better for posto-
perative patients is still unclear. We retrospectively examined 
whether earlier EN start is better or not for postoperative cour-
se in esophageal cancer patients.

Materials & Methods: Among 115 patients with thoracic 
esophagectomy for esophageal cancer at Niigata University 
Hospital during 2005-2010, the patients in whom started EN 
within 3 days after operation were entered. The patients were 
divided into 3 groups; the patients with EN started at postope-
rative day 1, day 2, or day 3 was categorized as Group 1, Group 
2, or Group 3, respectively. Clinical factors such as days for 
first gas passage, the dose of postoperative albumin-drug used 
(D-alb), difference of serum albumin value between day 7 and 
pre-operation (α-alb), incidence of postoperative infectious 
complication (IPIC), and use of total parenteral nutrition were 
compared among the 3 groups. The statistical analysis was per-
formed by Kruskal-Wallis test, Bonferroni test and Chi square 
test. The statistical significance was defined as p<0.05. 

Results: There was no significant difference on days for first 
gas passage, α-alb or IPIC among the groups. D-Alb in Group 
3 was significantly higher compared with Group 2 (p=0.0164), 
however, comparable with Group1. TPN use was more fre-
quent in Group 3 compared with other groups (p=0.0004). 

Conclusions: Earlier EN start as possible does not have 
further advantage for postoperative course, therefore, early 
EN start should be scheduled by the condition of patient in the 
range of 72hrs. 

Key words: early enteral nutrition, esophageal cancer, TPN

PO1834
THE EFFECT OF FUNCTIONAL FOOD WITH INULIN 
ON METABOLIC SYNDROME
A. Kaminskas1, A. Abaravicius1, A. Liutkevicius2 

1Faculty of Medicine of Vilnius University, De-
partment of Physiology, Biochemistry and Labora-
tory Medicine, Vilnius, Lithuania 
2Kaunas University of Technology, Food Institute, 
Kaunas, Lithuania

Background and objectives: Lithuanian scientists and ma-
nufacturers has put together effort to develop food products in 
the functional food category, such as yogurt and sausages with 
probiotic cultures and fiber-rich bread and cakes, chicken eggs 
with omega-3 fatty acids, etc. Inulin is one of the most impor-
tant ingredient of functional foods. It has been shown to reduce 
postprandial glycemia and insulinemia. Also inulin has been 
suggested to have beneficial effects on hypertriglyceridemia. 
The goal of this worh was to determine whether the addition of 
a moderate dose of inulin to a moderately high-carbohydrate 
diet would normalize the concentration of plasma lipids and 
carbohydrates, as well as have a beneficial effect on total meta-
bolism status in subjects with metabolic syndrome. 

Methods: Twenty five patients diagnosed with metabolic 
syndrome (46±8 yrs) were recruited for this study. Patients 
were recommended to modify their habitual diet by eating 
125 ml of yogurt (included 5 grams of inulin) as a daily food 
supplement over a period of 28 days. The subjects were tested 
before and after 28 days of yogurt consumption. 

Results: After the inulin supplementation, serum LDL-
cholesterol decreased significantly (p<0.05, baseline vs. follow-
up). Yogurt consumption had no effect on total cholesterol and 
triglyceride concentration. Inulin supplementation resulted in 
a significant decrease in serum malondialdehide concentra-
tion (p<0.01) as well as a significant reduction in body weight 
(p<0.001), body mass index (p<0.01), and both systolic and 
diastolic blood pressure (p<0.001 and p<0.01 respectively). 

Conclusions: According to the findings of the current stu-
dy, these changes are likely to have a beneficial impact on in-
dividuals with metabolic syndrome and improve their health. 

Key words: functional food, inulin, metabolic syndrome.
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PO1835
TOBACCO SMOKE AND SIDE-STREAM CIGARETTE 
SMOKE INDUCE THE RISK OF CARDIOVASCULAR 
DISEASE
D. Viroonudomphol1, T. Hanroongroj2, S. Tribanyatkul3, 
U. Pinyosirikul4 
1Dept. of Chemical Metrology and Biometry, Natio-
nal Institute of Metrology, Bangkok, Thailand 
2Dept. of Tropical Nutrition and Food Science, 
Faculty of Tropical Medicine, Mahidol University, 
Bangkok, Thailand 
3Phramongklao Hospital and College of Medicine, 
Bangkok, Thailand 
4Dept.of Clinical Chemistry, Faculty of Medical Tech-
nology, Mahidol University, Bangkok, Thailand

Background and objectives: Disease risk due to smoking 
is not limited to smokers only. Passive smoking exposure to 
environmental tobacco smoke is associated with adverse health 
effect. Side-stream cigarette smoke, a major component of se-
condhand smoke induces reactive oxygen species with promo-
te oxidative stress. This paper summarizes the cardiovascular 
effects of tobacco smoke according to the results of the alter-
native level of biochemistry substance: Cholesterol (C), HDL- 
Cholesterol (HDL-C), LDL-Cholesterol (LDL-C), Triglyceride 
(TG), Malondialdehyde (MDA), Conjugate diene (CD) and 
Homocysteine (Hyc). 

Methods: Studies were carried out on 150 smokers (50 in-
dustrial cigarette smokers, 50 passive smokers and 50 local to-
bacco smokers compared with 50 nonsmoking controls. 

Results: Levels of C, LDL-C, TG and MDA were signifi-
cantly lower in smokers than in controls. Whereas Hyc levels 
were significantly lower among smokers than controls. No sig-
nificant differences of HDL- C and CD were found between 
both groups. For dietary intake assessment, smokers consumed 
significantly less energy from carbohydrate, fat compared to 
controls, while energy derived from protein did not differ bet-
ween groups. Moreover, smokers consumed less dietary fiber 
and vitamins compared with controls. Increasing whole blood 
toxic trace elements in healthy smokers may be explained by 
low antioxidant trace elements and vitamins that lead to deve-
lop oxidative stress and cardiovascular disease. 

Conclusions: Therefore public health should not only aim 
for smoking cessation, but also concern about diet in terms of 
vitamin and mineral content to protect the risk of cardiovas-
cular disease. 

Key words: tobacco smoke, side-stream smoke, cardiovas-
cular disease.

PO1836
NUTRITION FOR THE BREAST CANCER PATIENT: 
THERAPEUTIC OPTIMIZATION BASED ON POPU-
LATION-SPECIFIC FACTORS
A. Ronco1

1Unit of Oncology and Radiotherapy, Pereira Rossell 
Women’s Hospital, Montevideo, Uruguay

Background and objectives: Provided that the harmful 
actions of certain dietary and environmental elements during 
years on a human organism are partially responsible in the de-
velopment of a cancer, it seems logic to think that those actions 
can go on working if patients do not modify their usual intakes. 
In the last years scientific studies are showing an improvement 
of disease-free and overall survival in breast cancer patients 
when certain nutritional guidelines involving diet and mana-
gement of overweight are followed. Our purpose is to move in 
a tailored way the exposure of the putative risk and protective 
factors to the lowest possible risk level, in order to improve the 
prognosis. 

Methods: We propose a risk profile, based on several items 
drawn from local case-control studies: intake of red and white 
meat, dairy foods, oils and fats, vegetables and fruits; fat-to-
muscle ratio; serum vitamin D level and serum triglycerides/
HDL ratio, among other items. The assignment of a low, me-
dium or high risk value is done depending on the variable na-
ture and its association to the risk of breast cancer. Unlike some 
laboratory results, cut-off points used for classification might 
represent population-specific features. 

Results: The profile change attempts to modify the 
2/16-alpha-OH estrogen metabolites and omega-6/ omega-3 
fatty acids ratios, the body composition, and other relevant nu-
tritional features in order to improve the patients hormonal, 
metabolic and immunity status. 

Conclusions: Methodology seems to be feasible elsewhere 
from a practical viewpoint. Each country or region could cons-
truct its own reference values, since some items (diet, anthro-
pometry) may be population-specific. Because no studies indi-
cate that a prudent diet is pejorative for health, we are trying to 
change inadequate nutritional patterns into an adequate one, 
in order to make feasible a subsequent change of the prognosis. 

Key words: breast cancer, nutrition, risk factors, survival
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PO1837
CURRENT GLYCEMIC CONTROL AMONG THE 
MIDDLE CLASS INDONESIAN DIABETIC SUBJECTS
T S. Yen1, M K. Htet2

1South East Asian Ministers of Education Organi-
zation, Regional Center For Food and Nutrition, 
University of Indonesia, Jakarta , Indonesia 
2Research Institute Trisakti University, Jakarta, Indo-
nesia

Background and objectives: Being the fourth most po-
pulous country in the world with diabetes, Indonesia is pro-
jected to have 21.3 millions of diabetic people in 2030. Better 
socioeconomic status, life style changes, particularly in dietary 
patterns have contributed a great deal to the incidence and 
risks of type 2 Diabetes in the country. Recently we have con-
ducted a survey among the diabetic subjects to study their cu-
rrent glycemic control. 

Methods: A cross sectional survey was conducted among 
the 121 office staff, known cases of diabetes, who were wor-
king at Telecommunication Company in Jakarta, Indonesia. 
This was a screening phase of an intervention study which will 
investigate the effectiveness of empowerment model to achie-
ve glycemic control. Subjects were interviewed using a short 
structured questionnaire and anthropometry assessments such 
as weight, height and waist circumference were done. To as-
sess their current glycemic control, HbA1C measurements was 
done. 

Results: Among the subjects 86% (n=104) were men. The 
mean age was 49.2±4.2 year and 47.6±5.5 year for men and wo-
men respectively. 50.4% of them were diagnosed as diabetes 
within last 5 years. According to their BMI, 47.1 % and 40.5% 
of them were overweight and obese respectively. Waist cir-
cumference measurements showed 53.7% of them were above 
the cut off value. The mean value of HbA1C was 9.3%. 

Conclusions: The finding showed that half of the cases were 
recently diagnosed in the last five years which suggests the in-
creasing trend of diabetes among the middle class Indonesians. 
The poor glycemic control was reflected in their HbA1C values 
and timely actions are necessary to prevent further complica-
tions of diabetes. 

Key words: Diabetes, HbA1C, Indonesia.

PO1838
NUTRITIONAL STATUS OF TUBERCULOSIS AND 
HIV CO-INFECTED PATIENTS ATTENDING ANTI-
RETROVIRAL TREATMENT CENTER OF SCHOOL 
OF TROPICAL MEDICINE, KOLKATA, INDIA
A. Bhowmik1, D. Chaudhuri2, S. Kamal Guha3 
1Centre of Excellence in HIV Care, School of Tropical 
Medicine, Kolkata, West Bengal, India 
2Department of Biochemistry and Nutrition, All 
India Institute of Hygiene & Public Health, Kolkata, 
West Bengal, India 
3Department of Tropical Medicine, School of Tropi-
cal Medicine, Kolkata, West Bengal, India

Background and objectives: Malnutrition is a common 
hallmark of HIV disease. It plays a synergistic role in immuno-
suppression initiated by HIV and is an independent risk factor 
for disease progression. Tuberculosis (TB) also weakens the 
nutritional status and increases morbidity and mortality. Thus, 
it is important to assess the nutritional status of HIV-infected 
and HIV-TB co-infected subjects. This cross-sectional study 
was aimed to compare the nutritional status of HIV-infected 
patients with or without active tuberculosis. 

Methods: Antiretroviral Therapy (ART) naïve patients were 
randomly selected from ART centre of School of Tropical Me-
dicine, Kolkata, India, following written, informed consent. 
The baseline Body Mass Index (BMI), Grip Strength (GS), Tri-
ceps Skin Fold (TSF), mid upper arm circumference (MUAC), 
serum albumin, hemoglobin, and CD4 count was documen-
ted. All subjects were evaluated for presence of Opportunis-
tic Infections (OI). Active TB was diagnosed by the Revised 
National Tuberculosis Control Program (RNTCP) guideline of 
Government of India. Statistical analysis was done to compare 
the above baseline characteristics between HIV-TB co-infected 
and HIV mono-infected patients by using SPSS16. 

Results: Active TB was diagnosed in 48 patients among 
131 HIV positive patients and their median CD4 count, serum 
albumin, hemoglobin and BMI of active TB patients were 
113 cell/µL, 3.25 gm/dl, 10 gm/dl and 16.14 Kg/m2 respecti-
vely while those of non-TB patients were 205 cell/µL, 4gm/dl, 
11.5 gm/dl and 18.13 Kg/m2 respectively. All the TB infected 
patients were on TB treatment with RNTCP regimens. BMI 
(p=0.00), GS (p=0.04), TSF (p=0.00), MUAC (p=0.00), CD4 
(p=0.01), hemoglobin (p=0.01) and serum albumin (p=0.00) 
were significantly higher in case of non-TB patients. 

Conclusions: HIV-TB co-infected patients have a grossly 
compromised nutritional status and need immediate nutritio-
nal support in form of nutritional counselling and/or supple-
mentation to improve their health status. 

Key words: Nutritional status, tuberculosis, HIV.
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PO1839
SATISFYING SUGAR CRAVINGS IN PEOPLE WHO 
ARE OBESE AND DIABETIC WITH SYNSEPALUM 
DULCIFICUM: UNDERUTILIZED AND NEGLECTED 
FRUIT SPECIE IN GHANA
B. Asenso Barnieh1 
1Ghana Education Service (NSHTS), Kumasi, Ghana

Background and objectives: Managing the dietary intake 
of sugar has been found to be one of the most cost effective 
ways of coping with obesity and diabetes. However, this means 
of preventing and coping with diabetes and obesity has been 
found to be difficult for both adults and children since the need 
to satisfy their cravings for sugar is paramount. Synsepalum 
dulcificum, an underutilized and neglected indigenous Gha-
naian fruit has been used for centuries in Ghana to satisfy sugar 
cravings. The fruit is unsweet with a mild taste. However, after 
eating this fruit, any sour food subsequently consumed, turns 
extremely sweet. The sweetening effect can last for about one 
hour. This research was conducted to find out if Synsepalum 
dulcificum can serve as an alternative means of managing sugar 
craving in people especially those with obesity and diabetes. 

Methods: The research used literature review to determine 
the essential analysis of this fruit and the possibility of serving 
as a sugar substitute. 

Results: The results indicated that the sugar content in the 
fruit has been found to be insignificant. The sweetening effect 
of the fruit is attributed to the presence of Miraculin, which 
is used as a sugar substitute. The fruit has been tried in obese 
and diabetic patients without side effects. Cancer patients with 
unpleasant metallic taste in their mouth had it masked after 
eating the fruit. 

Conclusions: It can be concluded that the fruit can serve as 
a means of satisfying sugar cravings in many people whilst ma-
naging their dietary sugar intake due to the insignificant sugar 
content. It is recommended that the fruit must be cultivated on 
a large scale. Also the consumption of the fruit must be promo-
ted among people who are obese and diabetic. 

Key words: Synsepalum dulcificum, fruit, sugar, obese, dia-
betes

PO1840
CHANGES IN CLINICAL STATUS, NUTRITIONAL 
AND BIOCHEMICAL BIOMARKERS IN PULMO-
NARY TUBERCULOSIS PATIENTS RECEIVING ZINC 
SUPPLEMENTATION IN ADDITION TO CONVEN-
TIONAL TREATMENT
M. Guzman-Rivero1, 2, E. Sejas2, M. Medina2, A. Verdu-
guez-Orellana2, B. Âkesson1,3 

1Biomedical Nutrition, Pure and Applied Biochemis-
try, Lund University, Lund, Sweden 
2Instituto de Investigaciones Bio-Médicas (IIBIS-
MED), Universidad Mayor de San Simón, Cocha-
bamba, Bolivia 
3Department of Clinical Nutrition, Skåne University 
Hospital, Lund, Sweden

Background and objectives: In pulmonary tuberculosis 
impaired nutritional status including zinc status is common. 
Still, no previous studies have been performed in Bolivian pa-
tients in this regard. 

Methods: We conducted an intervention study with twenty 
patients with pulmonary tuberculosis to evaluate the effects of 
zinc supplementation as an addition to conventional treatment. 
Changes in the clinical course, presence of tuberculosis bacilli 
in sputum, radiological improvements and nutritional status of 
patients were monitored. The patients were randomized into 
two groups given zinc (45 mg/day) or placebo for three months. 

Results: During the supplementation period the concentra-
tion of zinc in plasma increased from 11(0.6) µmol/L to 14(1.5) 
µmol/L in the supplemented group and the mean increment 
was 22% compared with 6% in the placebo group. In the zinc-
supplemented patients the frequency of thoracic pain decrea-
sed as early as in the second week and the cough, expectoration 
and night sweats deceased after of four weeks of therapy, but 
in the placebo group these symptoms remained for a longer 
time. Bacilli in sputum disappeared more rapidly in zinc-
supplemented patients than in the placebo group. The concen-
trations of CRP, haptoglobin and orosomucoid in plasma were 
increased prior to the intervention and after 90 days they had 
diminished but the decrease was not significantly affected by 
zinc supplementation. 

Conclusions: This pilot study indicates that addition of a 
daily supplement of 45 mg of zinc to conventional anti-tuber-
culosis therapy can accelerate the clinical recovery. It is neces-
sary perform further studies with a larger sample size to con-
firm the findings. 

Key words: zinc supplementation, pulmonary tuberculosis, 
symptom disappearance, sputum bacilli clearance.
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PO1841
EFFECT OF VITAMIN E AND C SUPPLEMENTATION 
ON ELDERLY WITH MILD COGNITIVE IMPAIR-
MENT (MCI) IN ISFAHAN, IRAN
A M. Alavi Naeini1, I. Elmadfa2, A. Djazayeri1, M. Bareka-
tain3, M R. Aghayeghazvini4, M. Jalali1, A. Feizi5 
1Department of Nutrition and Biochemistry,Tehran 
University of Medical Sciences, Tehran, Iran 
2Institute of Nutritional Sciences, University of Vien-
na, Vienna, Austria  
3Department of Psychiatry, Isfahan University of 
Medical Sciences, Isfahan, Iran 
4Isfahan Center of Health Research, Nationally 
Institute of Health Research,Tehran University of 
Medical Science, Iran 
5Department of Biostatistics and Epidemiology, 
Isfahan University of Medical Sciences, Isfahan, Iran

Background and objectives: There are inconsistent results 
regarding the potential role of vitamin antioxidants in impro-
ving cognition function among elderly individuals. This study 
was carried out to investigate the effect of vitamins C and E on 
Mild Cognitive Impairment in Isfahan, Iran. 

Methods: In a randomized, double-blind, placebo-contro-
lled trial, 256 elderly with mild cognitive impairment received 
300 mg of vitamin E plus 400 mg vitamin C per day (n=127) 
or placebo (n=129), for one year. Information on background 
characteristics and anthropometric measurements at baseline 
and food consumption through 3-Day Diet Recall every two 
months were collected. Some of the oxidative stress biomarkers 
were measured. Cognitive performance was evaluated by Mini 
Mental State Examination (MMSE) score. All measurements 
were performed at three time points on days 0, 180 and 360 
post interventions. 

Results: One year antioxidant supplementation resulted 
in reduced Malodialdehyde level (P<0.001) and elevation of 
Total Antioxidant Capacity (P<0.001) and red blood cell Glu-
tathione (P<0.01) compared with control group. The serum 
8-hydroxydeoxyguanosine levels did not show any difference 
between the two groups (P<0.4). After adjusting for the cova-
riates effects, MMSE score showed, the difference within sub-
ject variable in both supplemented and control groups was sig-
nificant (P<0.001). None of (P=0.88) the mean value of MMSE 
score in sixth and twelfth time points between supplemented 
and control groups (25.88±0.17 vs. 25.86±0.18 and 26.8±0.17 
vs. 26.59±0.18) differed significantly. 

Conclusions: Despite significant improvement in most of 
the oxidative stress biomarkers, long-term antioxidants supple-
mentation was not observed to enhance cognitive performance 
in this study. 

Key words: Supplementation, elderly, MCI, Vitamin E, Vi-
tamin C.

PO1842
METABOLIC SYNDROME AND ITS DETERMI-
NANTS IN A SAMPLE OF YOUNG IRANIAN CHIL-
DREN WITH OBESITY
F. Esfarjani1, M. Khalafi1, F. Mohammadi1, N. Zamani- 
Nour1, R. Kelishadi2 
1Department of Food and Nutrition Policy and 
Planning Research, National Nutrition and Food 
Technology Research Institute, Faculty of Nutrition 
Sciences and Food Technology, Shahid Beheshti 
University of Medical Sciences, Tehran, Iran 
2Department of Pediatrics, Child Growth and Deve-
lopment Research Center, and Faculty of Medicine, 
Isfahan University of Medical Sciences, Isfahan, Iran

Introduction: Childhood obesity increases the risk of me-
tabolic syndrome (MetS) both in childhood and adulthood. 
The present study was determined the prevalence of MetS and 
its potential determinants in a representative sample of obese 
children .

Material and Method: This cross-sectional study was con-
ducted in 2011 among 150 obese children, i.e. body mass index 
(BMI≥95th percentile) with seven years of age. They were ran-
domly selected from 9 health centers in 3 districts of the north 
Tehran. Trained nutritionists completed a socio-demographic 
questionnaire by interviewing parents, and conducted the phy-
sical examination. Mets was defined based on modified ATP 
III criteria .

Results: The mean (SD) of weight, height, and BMI was 
37.5 (6.3) kg, 127.2 (4.7) cm and 23.08 (2.9) kg/m2, respecti-
vely. The prevalence of MetS was 13.4%, without significant 
difference in terms of gender. The most common component 
of MetS was abdominal obesity (79%). While 21.3% of chil-
dren did not have any component of MetS, 42% of them had 
at least one component. Most children with MetS had a history 
of breastfeeding for less than 6 months. Waist circumference, 
systolic and diastolic blood pressure, fasting blood glucose, and 
triglyceride levels were higher in Mets compared to controls. 

Key words: Metabolic Syndrome, Children, obesity, pre-
vention
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PO1843
SOCIOECONOMIC POSITION AND BODY MASS 
INDEX AMONG ADULTS: THE ROLE OF TAKEAWAY 
FOOD
K. Miura1, G. Turrell1 
1School of Public Health and Social Work, Queens-
land University of Technology, Brisbane, Australia

Background and objectives: Lower socioeconomic groups 
have a higher prevalence of overweight and obesity. However, 
we have little knowledge about why these inequalities exist. 
The aim of this study was to examine whether takeaway food 
consumption mediated (explained) the association between 
socioeconomic position and body mass index (BMI). 

Methods: A postal-survey was conducted among 1500 ran-
domly selected adults aged between 25-64 years in Brisbane, 
Australia during 2009 (response rate 63.7%, N=903). BMI was 
calculated using self-reported weight and height. Participants 
reported usual takeaway food consumption, and these items 
were grouped into ‘healthy’ and ‘less healthy’ choices. So-
cioeconomic position was ascertained by education, household 
income, and occupation. 

Results: The mean BMI was 26.5 kg/m2 for men and 25.7 
kg/m2 for women. Among men, none of the socioeconomic 
measures were associated with BMI. Contrary, women with 
Diploma/Vocational education (B=2.12) and high school only 
(B=2.60), and those who were white-collar (B=1.55) and blue-
collar employees (B=2.83) had higher BMI compared with their 
more advantaged counterparts (all p<0.05). However, house-
hold income was not associated with BMI. Lower socioeco-
nomic men and women consumed high levels of ‘less healthy’ 
choices; however, there were no clear patterns for ‘healthy’ 
choices. Frequent consumption of ‘healthy’ choices was sig-
nificantly associated with higher BMI among women only. In 
contrast, frequent ‘less healthy’ takeaway food consumption 
was significantly associated with higher BMI for both men and 
women. The consumption of ‘less healthy’ takeaway food, but 
not ‘healthy’ choices, partly mediated the observed education 
or occupation differences in BMI among women. 

Conclusions: Decreasing the consumption of ‘less healthy’ 
takeaway options may reduce socioeconomic inequalities in 
overweight and obesity among women but not men. However, 
reducing the consumption of ‘less healthy’ takeaway food may 
have an important role in the growing epidemic of overweight 
and obesity among all adults. 

Key words: socioeconomic, obesity, mediation.

PO1844
TRANS FAT ENHANCED DOXORUBICIN INDUCED 
CARDIOTOXICITY IN MICE
M C. Yin1, H C. Wang1, W T. Chen1, C C. Ho1 
1Department of Nutrition, China Medical University, 
Taichung City, Taiwan
Background and objectives: This study examined the com-

bined effects of trans fatty acid (TFA) diet plus doxorubicin 
upon cardiac oxidative and inflammatory stress. The influence 
of TFA and/or doxorubicin on cardiac activity and expression 
of associated factors was also evaluated. 

Methods: Five-week-old male C57BL/6 mice were divided 
into two groups, one consumed normal diet, and the other 
consumed a diet prepared by shortening, rich in TFAs. After 
8 week, normal diet or TFA diet groups were further divided 
into two sub-groups, and doxorubicin (25 mg/kg) or saline was 
given via one single i.p. injection. After 48 h, mice were killed 
with carbon dioxide. Blood and cardiac tissue were collected 
for analyses. 

Results: TFA diet increased cardiac content of TFAs, but 
did not affect activity of lactate dehydrogenase (LDH) and 
creatine phosphokinase (CPK) in blood (P>0.05). Normal diet 
with doxorubicin treatment increased LDH and CPK activities 
(P<0.05), however, TFA diet plus doxorubicin treatment fur-
ther elevated the activity of these two enzymes (P<0.05). This 
combination also markedly raised cardiac xanthine oxidase 
activity, caused greater production of reactive oxygen species, 
malonyldialdehyde, interleukin (IL)-6, IL-10, tumor necrosis 
factor-alpha and monocyte chemoattractant protein-1 in heart 
than TFA diet alone or normal diet with doxorubicin treatment 
(P<0.05). TFA diet increased nuclear factor kappa B (NF-kB) 
activity (P<0.05), but did not affect the expression of NF-£eB 
and mitogen-activated protein kinase (MAPK) (P>0.05). Nor-
mal diet with doxorubicin treatment augmented cardiac acti-
vity, mRNA expression and protein production of NF-kB, and 
enhanced MAPK expression (P<0.05). However, TFA diet plus 
doxorubicin treatment further up-regulated cardiac expression 
of NF-kB p65, p-p38 and p-ERK1/2 (P<0.05). 

Conclusions: These findings suggest that TFA diet exa-
cerbates doxorubicin-induced cardiac oxidative and inflam-
matory injury. TFAs should be eliminated for patients with 
doxorubicin therapy. 

Key words: Trans fatty acid, doxorubicin, cardiac injury; 
NF-kB, MAPK.
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PO1845
A SCIENTIFIC VALIDATION OF ANTIHYPERGLY-
CEMIC AND ANTIHYPERLIPEMIC ATTRIBUTES OF 
TRICHOSANTHES DIOICA FRUITS
P. Rai1, S. Gupta2, R. Jayasundar1, G. Watal2 
1Department of NMR, All India Institute of Medical 
Sciences, New Dehli, India 
2Medicinal Research Lab, Department of Chemistry, 
University of Allahabad, Allahabad, India

Background and objectives: Trichosanthes dioica had been 
considered as an effective and safe ethnotherapeutic in Indian 
traditional system of medicine. The objective of the study was 
to validarte the glycemic potential of T. dioica fruits. 

Methods: Effects of variable doses of lyophilized powder of 
its aqueous extract were studied on blood glucose level (BGL), 
hemoglobin (Hb), total protein (TP), and lipid profile of nor-
mal, mild and severely diabetic animals. Body weight (bw) and 
urine sugar (US) were additional parameters studied. 

Results: Dose of 1000 mg/kg decreases BGL of normal and 
mild diabetic rats significantly (P< 0.01) during fasting blood 
glucose (FBG) and glucose tolerance test (GTT) studies res-
pectively. Four weeks long term study of severely diabetic rats 
with the same dose showed significant fall (P< 0.001) in FBG, 
postprandial glucose (PPG), total cholesterol (TC) and trigly-
ceride (TG) levels. A significant increase (P<0.01) in high den-
sity lipoprotein (HDL) is of value addition. TP, Hb and bw also 
showed significant increase (P<0.05). Moreover, a significant 
reduction in US was observed from +4 to +1. 

Conclusions: The scientific validation of ethnotherapeutics 
efficacy of T. dioica as an antidiabetic agent could be used for 
developing an oral drug managing diabetes and hyperlipide-
mia associated with it. 

Key words: Trichosanthes dioica, antidiabetic, hyperlipe-
mia, Wister rats.

PO1846
BMSO ALTERS WHITE ADIPOSE TISSUE PROTEIN 
PROFILES IN C57BL/6J MICE DISPLAYING DELIPI-
DATIVE, INFLAMMATORY AND BROWNING CHA-
RACTERISTICS
P M. Chao1, C H. Hsieh1, G C. Chen1 
1Institute of Nutrition, China Medical University, 
Taichung, Taiwan

Background and objectives: We have previous shown the 
anti-adiposity effects of bitter melon seed oil (BMSO), which 
is rich in cis-9, trans-11, trans-13 conjugated linolenic acid 

(c9,t11,t13-CLN), in C57BL/6J mice. In this study, a proteomic 
approach was carries out to compare the protein profiles diffe-
rentially expressed in the white adipose tissue (WAT) of mice 
fed a soybean oil based high fat diet with or without BMSO. 
Methods and 

Results: Two-dimensional difference gel electrophoresis 
(pH4-7) revealed 32 statistically significant spot changes (>2-
fold, P<0.05). Among them, 15 up- and 8 down-regulated 
proteins by BMSO were identified. Combined with histologi-
cal analysis which shows BMSO resulted in macrophage infil-
tration and brown adipocyte recruitment, the proteomic data 
depict a WAT, affected by chronic BMSO administration, featu-
ring a reduced caveolae formation, increased ROS insult, tissue 
remodeling/repair, and mitochondria uncoupling activity, as 
well as stabilized actin cytoskeleton, putatively related with an 
increased inflammation response.

 Conclusions: This study provides an opportunity to find 
out some novel genes participating in the delipidative, inflam-
matory and browning of the WAT, and these changes may ac-
count for the BMSO-mediated anti-adiposity effect. 

Key words: Bitter melon seed oil, proteomic analysis, white 
adipose tissue.

PO1847
SERUM VITAMIN D AND RISK OF ALZHEIMER’S 
DISEASE
P. Knekt1, K. Sääksjärvi1, T. Jääskeläinen1, J. Marniemi1, 
M. Heliövaara1 
1National Institute for Health and Welfare, Helsinki, 
Finland
Background and objectives: Low vitamin D status has been 

suggested to be related to an increased Alzheimer’s disease risk. 
The present study investigates whether serum vitamin D level 
predicts the occurrence of the disease. 

Methods: The study was based on the Mini–Finland Health 
Survey. The study population consisted of 5010 men and wo-
men, aged 50-79 years of age and free from Alzheimer’s disease. 
During a 17–year follow–up period, 151 incident Alzheimer’s 
disease (ICD–10 code 290) cases occurred according to a popu-
lation wide Hospital Discharge Register and death certificates. 
Serum 25(OH)D concentration was determined by radioim-
munoassay from serum samples frozen at –20°C and stored at 
baseline of the study. Sociodemographic, lifestyle and metabo-
lic factors were determined by questionnaires, interviews and 
measurements at baseline. The strength of association between 
serum 25(OH)D concentration and Alzheimer’s disease inci-
dence was estimated using Cox’s model. 

Results: Individuals with higher serum vitamin D con-
centrations showed a statistically significantly reduced risk of 
Alzheimer’s disease in women. The relative risk between the 
highest and lowest quartiles of serum vitamin D was 0.38 (95% 
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CI 0.18-0.82) in women and 0.89 (95% CI 0.39-2.06) in men 
after adjustment for sex, age, marital status, education, alco-
hol consumption, leisure-time physical activity, smoking, body 
mass index, and month of blood drawn. 

Conclusions: The results are in line with the hypothesis that 
low vitamin D predicts the development of Alzheimer’s disea-
se. Further studies are needed to confirm these findings. 

Key words: Alzheimer’s disease, cohort study, vitamin D.

PO1848
THE RISK OF METABOLIC SYNDROME IS ASSO-
CIATED WITH INCREASED OXIDATIVE STRESS IN 
SUBJECTS WITH COLORECTAL ADENOMAS
F P. Chen1, Y C. Huang1, F C. Chiang2, C C. Lin3 
1School of Nutrition, Chung Shan Medical Universi-
ty, Taichung, Taiwan 
2Division of Colorectal Surgery, Department of Sur-
gery, Taichung Veterans General Hospital, Taichung, 
Taiwan 
3Institute of Medicine, Chung Shan Medical Uni-
versity, Division of Gastroenterology, Chung Shan 
Medical University Hospital, Taichung, Taiwan

Background and objectives: Several studies have shown 
that the risk of metabolic syndrome and increased oxidative 
stress are associated with the development of colorectal adeno-
mas. However, the link between metabolic syndrome and oxi-
dative stress in subjects with colorectal adenomas is unclear. 
The aim of this study was to determine the association between 
metabolic syndrome and oxidative stress in subjects with colo-
rectal adenomas. 

Methods: Seventy subjects with adenomatous polyps and 
137 colorectal polyps-free control subjects were recruited. 

Results: The prevalence of metabolic syndrome in subjects 
with colorectal adenomas and colorectal polyps free was 57.1% 
and 26.3%, respectively. Metabolic syndrome (OR, 2.22, 95% 
CI, 1.13-4.37) was significantly associated with the develop-
ment of colorectal adenomatous polyps after adjusting for age, 
gender and serum creatinine. Oxidative stress indicators [ma-
londialdehyde (beta = 0.71, p < 0.05) and oxidized low density 
lipoprotein-cholesterol (beta = 0.01, p < 0.05)] are significantly 
associated with the risk of metabolic syndrome in subjects with 
colorectal adenomas. 

Conclusions: Increased oxidative stress might be a signifi-
cant factor to the risk of metabolic syndrome in subjects with 
colorectal adenomas. 

Key words: metabolic syndrome, colorectal adenoma, oxi-
dative stress, malondialdehyde, oxidized low density lipopro-
tein-cholesterol.

PO1849
ASSOCIATION BETWEEN MATERNAL DIETS EVA-
LUATED BY THE HEALTHY EATING INDEX SCORE 
AND BLOOD LIPIDS, LIPOPROTEIN, AND HOMO-
CYSTEINE LEVELS AT BIRTH
 FJ. Sanchez-Muniz1, E. Gesteiro2, B. Rodriguez Bernal1, 
S. Bastida1 
1Universidad Complutense de Madrid, Madrid, 
Spain 
2Hospital de Mérida, Mérida, Spain

Background and objectives: The Healthy Eating Index 
(HEI) score is a valuable tool to evaluate diet quality during 
pregnancy. To determine the relationship between first trimes-
ter diet quality and serum lipoprotein profile, arylesterase (AE) 
and homocysteine values at birth. 

Methods: Cord-blood of the offspring of 35 women whose 
diets were ‘adequate’ or ‘inadequate’ according to their HEI-
score (>70 or <=70, respectively). 

Results: Low HEI-score diets did not differ in atheroge-
nic index and contain less (g/1000 kcal) CHO (P=0.027), fibre 
(P=0.011), Mg (P=0.010), K (P=0.011), vitamin C (P=0.024), 
retinol (P=0.040), beta-carotenes (P=0.047), vitamin K 
(P=0.017) and more fats (P<0.001), cholesterol (P<0.001), 
Na/K (P= 0.019), vitamin B12/folate (P=0.017) ratios and con-
tributed (%En) fewer CHO (P=0.005), more fats (P=<0.001) 
and SFA (P=0.002) than their high HEI-score counterparts. 
Mothers at the low HEI-score delivered infants with high to-
tal cholesterol (TC) (P=0.049); HDL-c (P=0.002) but low TC/
HDL-c ratio (P=0.014). 

Conclusions: The HEI score defines diet quality during the 
first trimester of pregnancy considering several diet-preven-
tion aspects for degenerative diseases and appears associated to 
CVD markers at birth. More studies are needed to understand 
the importance later in life of such findings. 

Key words: Pregnancy, neonates, HEI-score, neonatal-
CVD markers.

PO1850
ANTHOCYANIN-RICH MAIZE PURPLE PLANT PIG-
MENT STIMULATED THE PROLIFERATION AND 
DIFFERENTIATION OF OSTEOBLASTIC MC3T3-E1 
CELLS
B. Zhou1, Z. Zhang1, X H. Wang1 
1Department of Nutrition and Food Hygiene, Shen-
yang Medical College, Shenyang, Liaoning, China

Background and objectives: Apoptosis of osteoblasts has 
been proposed as the common basis of osteoporosis, with oxi-
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dative stress as the major cause. Supplementation with antio-
xidants may be beneficial in the treatment of this condition. 
Anthocyanin is known to function as antioxidant. There is 
no study available that reported the effect of anthocyanin 
treatment on osteoporosis. The aim of this study is to inves-
tigate the effect of maize purple plant pigment (MPPP) that is 
an anthocyanins-rich pigment (approximately 70% based on 
weight) extracted from maize purple plant on the proliferation 
and differentiation in osteoblastic MC3T3-E1 cells. 

Methods: MPPP was added into the medium in a parallel 
treatment at (0, 0.001, 0.01, 0.1, 1, 10, 100 and 1000) μmol•;L- 1 
volume concentration, respectively. MTT assay was carried out 
to estimate the proliferation. Alkaline phosphatase (ALP) and 
collagen type I (CTX-I) concentration were measured in cells 
that were treated with MPPP at the concentration of (0.1, 1, 10) 
μmol•;L-1 for 72h. 

Results: After incubation for 48h and 72h, the cells proli-
feration increased at the concentration of (0.001,0.01,0.1,1,10) 
μmol•;L-1. There were no significant proliferation at high con-
centration of MPPP (100, 1000 μmol•; L-1). After incubation 
for 24h, proliferation was observed at only one concentration 
(1 μmol• ;L-1) of MPPP. MPPP increased significantly the ALP 
activity and CTX-I concentration of the cells in all levels of 
MPPP. 

Conclusions: MPPP therefore stimulated the proliferation 
and osteoblastic differentiation of MC3T3-E1 cells and may 
have potential to prevent osteoporosis. 

Key words: anthocyanin, MC3T3-E1, osteoblaste osteopo-
rosis, antioxidant.

PO1851
EFFECTS OF CONSUMPTION OF A DRINK OF 
CASHEW (ANACARDIUM OCCIDENTALE) ABOUT 
GLUCOSE-INSULIN RESPONSE IN PATIENTS WITH 
TYPE 2 DIABETES MELLITUS
M. Romero1, A. Bravo1, E. Esteva1, E. Maury2 
1Laboratorio de Investigaciones y Desarrollo en 
Nutrición (LIDN), Universidad del Zulia, Maracaibo, 
Venezuela 
2Carrera de Nutrición y Dietética, Facultad de Salud 
y Ciencias de la Actividad Física, Universidad Inter-
nacional SEK, Santiago, Chile

Background and objectives: Numerous plants with possi-
ble hypoglycemic activity have been described. Some of them 
are being widely studied with very positive results. Among 
them is the cashew (Anacardium occidentale). The goal of this 
work was to evaluate the effect of the consumption of a cashew 
drink on postprandial glucose-insulin response in type 2 dia-
betics. 

Methods: we developed a drink of pseudo cashew juice 60% 
(v/v), sucralose, annatto, citric acid and sodium benzoate. The 
study was conducted on a sample of 10 adults proof intake con-
trol with 50 g of carbohydrates (white bread) and 250 mL of 
water. A week later the test was repeated with white bread and 
drink 250 mL of cashew. Blood samples were taken at 0, 60 
and 120 minutes. The postprandial response was assessed by 
the positive incremental area, determined the area under the 
curve by the trapezoidal rule. 

Results: cashew drink consumption decreased glucose at 
120 min post-ingestion of food, 209.81 ± 60.25 mg/dL (test 
control) vs. 181.61 ± 48.26 mg/dL (try cashew), with significant 
decrease in glucose AUC (p <0.05). Cashew juice significantly 
increased the insulin response at 120 min, 25.45 ± 9.16 mUI/
mL (test control) vs. 36.38 ± 12.80 mUI/mL (try cashew) (p 
<0.05). 

Conclusions: consumption of drinking cashew improved 
glucose-insulin response of patients studied. 

Key words: Anacardium occidentale, hypoglycemic effect, 
type 2 diabetes mellitus, blood glucose, insulin.

PO1852
EFFECTS OF THE CONSUMPTION OF A CASHEW 
BEREVAGE (ANACARDIUM OCCIDENTALE) ON 
THE GLYCEMYC AND INSULIN RESPONSE IN 
HEALTHY YOUNG ADULTS
M. Romero1, A. Bravo1, R. Escalona1, B. Vanessa1, C. Ale-
jandra1 
1Laboratorio de Investigaciones y Desarrollo en 
Nutrición (LIDN), Universidad del Zulia, Maracaibo, 
Venezuela

Background and objectives: For years there has been a 
tendency to make proposals on the development of new food 
products, and to evaluate the properties and benefits of their 
consumption through clinical trials. The aim of this work was 
to evaluate the effect of the consumption of a cashew drink 
(Anacardium occidentale) on postprandial glucose-insulin 
response in healthy subjects. 

Methods: A beverage was made with the pseudo clarified 
juice of cashew 60% (v/v), non-caloric sweetener (sucralose), 
natural dye (annatto), citric acid (0.05%) and sodium benzoate 
(0.005%). A sample of 11 healthy young adults (18-25 years) 
males took the test of oral glucose tolerance, with a load of 75 
g glucose in aqueous solution (OGTT-control). A week later 
the test was repeated with additional consumption of 250 ml of 
the cashew drink (OGTT-cashew). Three venous blood sam-
ples were taken at 0, 60 and 120 minutes, to analyze the levels 
of glucose with the glucose oxidase method (Wiener Lab) and 
insulin (DRG Diagnostics). The postprandial glucose-insulin 
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response area was estimated with positive incremental glucose 
and insulin, determined the area un der the curve (AUC) by 
the trapezoidal rule. We calculated rates of change of glucose 
(PVGx) and insulin (PVIx) during rehearsals. 

Results: Under the conditions of the study, consump-
tion of cashew drink significantly increased insulin response, 
4140.82 ± 2306.63 ABC (OGTT-control) vs. 5788.36 ± 2028.21 
(OGTT-cashew) (p <0.05). Cashew juice induced a significant 
increase in serum insulin at 120 min, with a PVI of 110.99 ± 
165.42 (OGTT-control) vs. 300.31 ± 248.87 (OGTT-cashew) 
(p <0.05). 

Conclusions: Consumption of the drink increases the insu-
lin response with no apparent change in the glycemic response 
in healthy adults. 

Key words: Anacardium occidentale, dietetic beverage, gly-
cemic response, insulin response.

PO1853
ERYTHROCYTE LEVELS OF N-3 POLYUNSATURA-
TED FATTY ACIDS AND BIOMARKERS OF INFLAM-
MATION AND OXIDATIVE STRESS IN PATIENTS 
WITH AND WITHOUT DEPRESSION
Y. Park1, D. Baek1

1Department of Food and Nutrition, Hanyang Uni-
versity, Seoul, South Korea

Background and objectives: Associations between n-3 
polyunsaturated fatty acids (PUFAs), inflammation, oxidative 
stress and the risk of depression have been suggested. We eva-
luated the hypothesis that erythrocyte n-3 PUFAs are inversely 
associated with biomarkers for inflammation and oxidative 
stress in Koreans with and without depression. 

Methods: Study participants comprised 80 cases diagnosed 
with depression based on Center for Epidemiological Studies 
Depression Scale Korea version (CES-D-K) scores ≥ ; 25 and 
psychiatrist confirmation and 80 age- and sex-matched healthy 
controls without histories of depression. 

Results: CES-D-K scores, the number of depressed patients, 
levels of inducible nitric oxide synthase (iNOS) and tumor ne-
crosis factor (TNF)-α ; were negatively associated with Ome-
ga-3 Index (erythrocyte levels of eicosapentaenoic acid and 
docosahexaenoic acid) after adjusting for confounding factors. 
Levels of iNOS, superoxide dismutase, interferon-γ ;, and ni-
trotyrosine were significantly higher in depressed patients 
than in healthy controls. Concentrations of iNOS, TNF-α ;, 
thiobarbituric acid reactive substances, and nitrotyrosine were 
negatively associated with erythrocyte levels of n-3 PUFAs and 
saturated fatty acids, but positively associated with erythrocyte 
levels of n-6 PUFAs and trans fatty acids. 

Conclusions: The erythrocyte omega-3 index and levels of 
n-3 PUFAs were inversely associated with biomarkers of in-
flammation and oxidative stress in Koreans with and without 
depression. (This work was supported by a grant from the Ko-
rea Research Foundation (2012R1A1A2040553) funded by the 
Korean government.) 

Key words: Cytokine, depressed patients, erythrocyte, n-3 
polyunsaturated fatty acids, oxidative biomarkers.

PO1854
HYPOCHOLESTEROLEMIC EFFECT OF MANGO 
GINGER (CURCUMA AMADA ROXB) ON HYPER-
CHOLESTEROLEMIC ADULT PATIENTS
A. Thomas1, M. Manikuttan1, N. Jose1

1Department of Home Science, C.M.S. College, 
Kottayam, Kerala, India

Background and objectives: Epidemiological studies 
strongly imply that hypercholesterolemia is a powerful risk fac-
tor for the development of cardiovascular diseases. Lowering 
lipids can be done through dietary or pharmacological therapy. 
From immemorial time, man depended on plants for all his 
medicinal needs. Plant based bioactive compounds are gaining 
popularity due to their multi-functional therapeutic property 
and is generally considered to be safe. Mango ginger (Curcuma 
amada Roxb.) is a perennial, rhizomatous, aromatic herb be-
longing to the family Zingiberaceae. Mango ginger rhizome is 
a unique spice abundantly used in Ayurveda and Unani system 
of medicine and also for culinary purposes in Asian Countries. 
Mango ginger powder exhibits anti-hypercholesterolemic pro-
perty. 

Methods: In this investigation, 70 subjects were screened, 
16 adults of 20-55 years, suffering from hypercholesterolemia 
(200-240mg/dl) with no other medical complications, not 
on any medications, were selected by purposive sampling for 
supplementation and were categorized into two groups A (8 
males) and B (8 females). The anthropometric measurements 
were assessed and blood samples were collected to evaluate li-
pid profile (CHOD-POD method). Ten grams of mango ginger 
powder was supplemented daily for 45 days. Data were analy-
sed using t-test. 

Results: Lipid profile of the selected samples before and af-
ter supplementation showed significance at one percent level. 

Conclusions: The pilot study conducted confirms anti-hy-
percholesterolemic property of mango ginger powder. It can be 
considered as a part of dietary approach or as a functional food 
in lowering cholesterol in moderately hypercholesterolemic 
subjects, although, further studies have to be done in a larger 
population for a longer period. (Acknowledgement: University 
Grants Commission, New Delhi, India.) 
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Key words: Hypercholesterolemia, mango ginger, herb, 
supplement. 

PO1855
A COHORT STUDY ON THE PREVALENCE OF OBE-
SITY AND HYPERTENSION AMONG SHARPEVILLE 
ELDERLY IN SOUTH AFRICA (2005-2011)
O. Otitoola1, W. Oldewage-Theron1, A. Egal1

1Centre of Sustainable Livelihood, Vaal University of 
Technology, Vanderbijlpark, South Africa

Background and objectives: Obesity, a global epidemic 
and risk factor for many cardio vascular diseases has become 
a public health concern in South Africa especially among the 
elderly. This study investigated the prevalence of obesity and its 
association with high blood pressure with a view to document 
the effect of weekly aerobic activity conducted among the el-
derly. 

Methods: Anthropometric variables and blood pressure of 
355 elderly aged 50-98 years were measured biennially from 
2005 to 2011 using standard techniques. Data collected were 
analysed with SPSS, version 20. 

Results: The mean body mass index (BMI) ranged from 
29.8-31.1 kg/m2 and 28.5-24.2 kg/ m2. Prevalence of overweight 
and obesity (80.4-82.3% versus 73.5-42.8%) and central obesity 
(77.9-87% versus 42.8-28.6%) increased in women and redu-
ced in men during the study period. Women had significantly 
higher (P=0.01) prevalence of obesity than men. The mean 
blood pressure reduced from 154/97 to 141/84 mmHg (p>0.05) 
in women and 169/113 to 154/86 mmHg (p>0.05) in men from 
2005 to 2011. There was no significant difference in the mean 
systolic and diastolic blood pressure in men and women. Sys-
tolic blood pressure correlated strongly with weight (r2=0.730; 
p=0.001) and moderately with BMI (r2=0.386; p=0.001) and 
waist circumference (r2=0.465; p=0.001) Respondents with 
BMI >25 kg/m2 had significantly higher (p<0.05) systolic and 
diastolic blood pressure and are four times more likely to be 
hypertensive (OR, 4.510, 95% CI 1.30-15.71; p<0.05) than tho-
se with BMI<25 kg/m2. Prevalence of hypertension reduced 
in both men and women during the study period though the 
difference was not statistically significant (p>0.05). 

Conclusions: Prevalence of obesity was found to be signi-
ficant amongst the study population especially in women and 
was strongly associated with hypertension. Body weight reduc-
tion is important in lowering blood pressure. 

Key words: Anthropometric indices, obesity, hypertension, 
elderly, South Africa.

PO1856
HIGHER HOMOCYSTEINE IS ASSOCIATED WITH 
THE INCREASED RISK OF COLORECTAL CANCER 
INDEPENDENTLY OF OXIDATIVE STRESS AND AN-
TIOXIDANT ENZYME ACTIVITY
Y C. Huang1, M H. Yang1, Y C. Lan1, F F. Chiang2, H M. 
Wang2 

1School of Nutrition, Chung Shan Medical Universi-
ty, Taichung, Taiwan 
2Division of Colorectal Surgery, Department of Sur-
gery, Taichung Veterans General Hospital, Taichung, 
Taiwan

Background and objectives: Increased homocysteine con-
centration and oxidative stress and decreased antioxidant en-
zyme activities are thought to affect carcinogenesis. However, 
the association of homocysteine with oxidative stress status 
and antioxidant enzyme activities in patients with colorectal 
cancer is unclear. The purpose of this study was to determine 
the association of homocysteine with oxidative stress indica-
tors and antioxidant enzyme activities, and further analyze the 
relation with the risk for colorectal cancer. 

Methods: One hundred and sixty-eight patients with colo-
rectal cancer and 188 healthy controls were recruited. 

Results: There was no significant association of plasma ho-
mocysteine with oxidative stress indicators and antioxidant 
enzyme activities in either colorectal cancer patients or healthy 
controls after adjusting for potential confounders. Higher ho-
mocysteine exhibited significantly increased risk of colorectal 
cancer (OR, 1.28; 95% CI, 1.17¡ V1.40) after adjusting for po-
tential confounders. The association between homocysteine 
and the risk of colorectal cancer remained significant (OR, 
1.32; 95% CI, 1.18-1.47) after oxidative stress indicators and 
antioxidant enzyme activities were simultaneously adjusted. 

Conclusions: Higher homocysteine is strongly associated 
with the risk of colorectal cancer independently of oxidative 
stress indicators and antioxidant enzyme activities. 

Key words: homocysteine, oxidative stress, antioxidant en-
zyme activities, colorectal cancer.
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PO1857
PROTEOMIC ANALYSIS OF POTENT LIPOLYTIC 
ACTION OF LACTOFERRIN IN RAT MATURE ADI-
POCYTES
K. Ikoma1,2, A. Nomura2, K. Taki1, S. Morishita1, T. Ono1,2, 
M. Murakoshi1,3, K. Sugiyama1,4, H. Hirano2, H. Nishino3,4 

1Research and Development Headquarters, Lion 
Corporation, Kanagawa, Japan 
2Advanced Medical Research Center/Graduate 
School of Nanobioscience, Yokohama City Universi-
ty, Yokohama, Japan 
3Kyoto Prefectural University of Medicine, Kyoto, 
Japan 
4Ritsumeikan University, Kyoto, Japan

Background and objectives: Lactoferrin (LF) is a multi-
functional milk protein. In previous reports, we proved that 
enteric-coated LF decreased the visceral fat accumulation in a 
clinical trial. Animal studies revealed that ingested LF was de-
livered to mesenteric fat and in vitro experimentations showed 
that LF promoted the lipolysis of mature adipocytes. In this 
study, we analyzed protein expression profiles and their acti-
vation time using mature adipocytes to identify the underlying 
mechanism of lipolysis induced by LF. 

Methods: Pre-adipocytes derived from mesenteric fat tissue 
of male rats were cultured and differentiated into mature form, 
and cells were collected at various time courses after addition 
of LF. Protein expression profiles were analyzed by proteomics. 

Results: Proteomic analysis revealed that the expression le-
vels of adenylate cyclase (cAMP synthase, AC) and hormone 
sensitive lipase (late-limiting enzyme of lipolysis, HSL) were 
significantly up-regulated by LF. Then we measured phos-
phorylation levels of key proteins, and found that HSL was 
phosphorylated by protein kinase A (PKA) within 5-15 minu-
tes. The enzymatic activity of PKA was also activated in the 
same time-course. These results suggested that PKA activated 
by cAMP transduced phosphorylation signals in adipocytes, 
and activated HSL began the fat breakdown process. Proteins 
involved in Ras-Raf-ERK pathway also showed some distinct 
alterations. We detected the increased phosphorylation level of 
CREB, a downstream transcription factor of both cAMP and 
Ras-Raf-ERK pathway, which regulates the expression levels of 
AC and HSL. These results strongly explain increasing expres-
sion levels of AC and HSL.

Conclusions: In further finding of the crosstalk between 
Ras-Raf-ERK and cAMP pathway, LF may influence these net-
works both in phosphorylation and transcriptional regulation, 
and then these effects result in the promotion of lipolysis in 
mature adipocytes. 

Key words: lactoferrin, lipolysis, adipocytes, proteomic 
analysis.

PO1858
EFFECT OF DIETARY AND PHYSICAL ACTIVITY IN-
TERVENTION IN OVERWEIGHT AND OBESE THAI 
ADULTS 
P. Artitdit1, O. Iamopas1, D. Bhakta2 
1Department of Nutrition and Dietetics, Queen 
Siritkit National Institute of Child Health, Bangkok, 
Thailand 
2Faculty of Life Science, London Methopolitan Uni-
versity, London, UK

Background and objectives: The healthy dietary pattern 
advice is beneficial to balance the energy and macronutrient 
intake while an increase of moderate-intensity physical activity 
is a strategy to improve lifestyle behavior. 

Methods: A total of 60 overweight and obese Thai adults 
(BMI ≥ ; 23.0 kg/m2), aged 20-60 years, employees at Queen 
Sirikit National Institution of Child Health, was invited into 
one hour in nutritional knowledge sessions which focused on 
calorie restriction and healthy dietary pattern, and one hour 
in moderate-intensity physical activity sessions every month 
through 4 months. The measurement of body weight, waist 
circumference, dietary intake, physical activity, blood pressure, 
and blood biomarkers were collected at baseline and the end of 
intervention. 

Results: The mean (+SD) age of all participants was 41.6+9.1 
years and their mean BMI was 28.0+3.6 kg/m2 at baseline. Af-
ter 4 months, the differences in body weight was -1.2+1.8 kg 
(P<0.01) and waist circumference was -4.2+4.6 cm (P=0.02). 
The change of their dietary pattern increased approximately 1 
serving/day of vegetables intake and 0.6 serving/day of fruits 
intake, although it was non-significant (NS). Their consump-
tion of rice and starchy foods decreased by 1 serving/day (NS), 
and by 2 servings/day of fat (P<0.01). These led to a reduction 
in energy intake by an average of 170 kcal/day (P=0.02) and 5% 
decrease energy from fat (P<0.01). The self-reported increase 
in moderate-intensity physical activity was 38.5+26.0 minu-
tes/week (NS). Mean reduction in systolic and diastolic blood 
pressure was 9.6+8.1 mmHg (NS) and 4.6+6.4 mmHg (NS). 
Changes of total cholesterol, high and low density lipoprotein 
cholesterol, and fasting plasma glucose were -11.3 mg/dL (NS), 
0.6 mg/dL (NS), -4.8 mg/dL (NS) and -7.0 mg/dL (P=0.03), 
respectively. 

Conclusions: A healthy dietary pattern advice and modera-
te-intensity physical activity could achieve significant in weight 
management in overweight and obese Thai adults. 

Key words: overweight, obese, dietary pattern.
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PO1859
THE EFFECTS OF DIETARY POLYUNSATURATED 
FATTY ACIDS IN THE PREVENTION OF CORONARY 
HEART DISEASE
S. Zeghichi-Hamri1, M. de Lorgeril2, P. Salen2, J. de Leris2 
1Department of food sciences, Bejaia University, 
Bejaia, Algeria 
2Laboratory Heart and Nutrition, Joseph Fourier 
University, Grenoble, France 

Background and objectives: Dietary n-3 polyunsatura-
ted fatty acids (PUFA) reduce coronary heart disease (CHD) 
complications, such as chronic arrhythmia and sudden cardiac 
death. Improved myocardial resistance to ischemia-reperfu-
sion injury results in smaller myocardial infarction, which is a 
major factor in the occurrence of CHD complications. 

Methods: We hypothesized that a specific dietary fatty acid 
profile (low in saturated and n-6 PUFA but high in plant and 
marine n-3 PUFA) may improve myocardial resistance to is-
chemia-reperfusion injury and reduce infarct size. To test this 
assumption, we used a well-defined rat model of myocardial 
infarction. 

Results: In comparison to a diet that is high in either satu-
rated or n-6 PUFA but poor in plant and marine n-3 PUFA, a 
diet that is low in saturated fats and n-6 PUFA but rich in plant 
and marine n-3 PUFA results in smaller myocardial infarct 
size (P<0.01). The effects of the 3 diets were also examined by 
analyzing the fatty acid composition of plasma, erythrocyte cell 
membranes, and the phospholipids of myocardial mitochon-
dria. The results show a great accumulation of n-3 PUFA and 
a parallel decrease in arachidonic acid, the main n-6 PUFA, in 
plasma, cell membranes, and cardiac mitochondria (P<0.0001). 

Conclusions: We conclude that improved myocardial resis-
tance to ischemia-reperfusion may be one of the critical factors 
explaining the protective effects of dietary n-3 PUFA against 
CHD complications in humans. In addition to increasing n-3 
PUFA intake, an optimal dietary pattern aimed at reducing car-
diovascular mortality should include a reduction of the intake 
of both saturated and n-6 PUFA. 

Key words: Coronary heart disease, ischemia-reperfusion 
injury, infarct size, n-3 fatty acids.

PO1860
TRENDS OF OBESITY, HYPERTENSION AND 
WEIGHT PERCEPTION OF SAHRAOUI ETHNIC 
GROUP IN SOUTHERN MOROCCO (2001-2011)
M. Rguibi1,2, H. Barouaca2,3, R. Belahsen1

1Biology Department, Training and Research Unit 
on Nutrition & Food Sciences, Laboratory of Bio-
technology, Biochemistry & Nutrition, Chouaib 
Doukkali University, School of Sciences, El Jadida, 
Morocco 
2Moroccan Association of Health and Nutrition 
Education, Casablanca, Morocco 
3Biology Department, Laboratory of Biochemistry 
Nutritional Biochemistry Unit, Faculty of Sciences 
Dhar El Mahraz, University of Sidi Mohamed Ben 
Abdellah, Fez, Morocco 

Background and objectives: The prevalence of obesity is 
high among Sahraoui women and may contribute to elevated 
prevalence of cardiovascular diseases. We examined the trends 
in obesity prevalence, hypertension prevalence and weight per-
ception among Sahraoui women. 

Methods: Data were collected from regional surveys con-
ducted in 2001 and 2011 in Southern Morocco. The sample was 
randomly selected among adult healthy urban women aged 15 
years and older, non pregnant. 

Results: The prevalence of obesity, overweight and hyper-
tension increased from 2001 to 2011. The overall prevalence of 
obesity increased from 49% to 51,7%, abdominal obesity from 
76% to 90.5% and overweight from 30,1% to 31,8%. The simi-
lar trend was observed for hypertension that is more prevalent 
among obese and overweight women compared to normal 
weight women. Body image perception and physical inactivity 
were key factors in this elevated prevalence. During the past 
10 years, there was a significant increase in the percentage of 
women who want to lose body weight (4,9% to 33,7%) but the 
desire to gain weight remains very high even among normal 
weight women (69,7%). Obesity was negatively associated with 
time spent in walking and positively associated with time spent 
in some sedentary activities. Also, eating disorders seem to be 
an increasing problem among Moroccan Sahraoui women. In 
fact 22,9% of studied women reported having an eating disor-
der which is more common among overweight (21,9%) and 
obese (29,8%) compared to normal weight women (3%). 

Conclusions: High prevalence of obesity and hypertension 
trends are for a raise, suggesting apparent needs for immediate 
attention in terms of prevention and health education among 
the studied population. 

Key words: Obesity, hypertension, body image perception, 
Sahraoui population, Southern of Morocco.
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PO1861
VEGETABLE AND FRUIT CONSUMPTION IS INVER-
SELY ASSOCIATED WITH COLORECTAL CANCER 
RISK IN CHINESE POPULATIONS
C. Zhang1, X. Zhong1, Y. Fang2, Y. Chen1, M. Lu1 
1Department of Medical Statistics and Epidemio-
logy, Sun Yat-Sen University, Guangzhou, People’s 
Republic of China 
2Department of Colorectal Surgery,Sun Yat-sen 
University Cancer Center, Guangzhou, People’s 
Republic of China

Background and objectives: The associations between ve-
getable and fruit intakes and colorectal cancer risk have been 
examined in many epidemiological studies, but the results re-
mained inconsistent. Few studies have been conducted in the 
Chinese population. This study aimed to examine the associa-
tions of vegetable and fruit intakes with colorectal cancer risk 
in Guangzhou, China. 

Methods: A case–control study was conducted between 
July 2010 and October 2012 in Guangzhou, China. Six hundred 
and thirteen consecutively recruited colorectal cancer cases 
were frequency matched to 613 controls by age (5-year inter-
val) and gender. A validated food frequency questionnaire was 
used to collect dietary information by face-to-face interviews. 
Multivariate logistic regression models were used to estimate 
the odds ratios (ORs) and 95% confidence intervals (CIs). 

Results: Total vegetables and fruits intakes were found to be 
inversely associated with colorectal cancer risk. The adjusted 
ORs for the highest quartile comparing with the lowest quartile 
were 0.47 (95%CI 0.34-0.66, P for trend <0.01) for total vege-
tables and fruits, 0.58 (95%CI 0.41-0.80, P for trend <0.01) for 
total vegetables, and 0.57 (95%CI 0.41-0.79, P for trend <0.01) 
for total fruits. The inverse associations were observed in both 
men and women. When analyzed by cancer site, the adjusted 
ORs (95% CIs) comparing total fruit and vegetable intakes of 
the highest versus the lowest quartile were 0.48 (0.33 to 0.71, 
P trend <0.01) for colon cancer and 0.45 (0.29 to 0.70, P trend 
<0.01) for rectal cancer. Similar site-specific associations were 
observed for total vegetables and total fruits. 

Conclusions: This study suggested that greater consump-
tion of vegetables and fruits were associated with a decreased 
risk of colorectal cancer in Chinese populations. 

Key words: vegetable, fruit, colorectal cancer, case-control 
study, China 

PO1862
ALTERATION OF CARDIOVASCULAR DISEASE 
RISK BIOMARKERS IN PREPUBERTAL CHILDREN
J. Olza1, C M. Aguilera1, M. Gil-Campos2, R. Leis3, G. Bue-
no4, R. Cañete2, R. Tojo3, L A. Moreno5, A. Gil1 
1Department of Biochemistry and Molecular Biolo-
gy II, University of Granada, Granada Spain  
2Paediatric Research and Metabolism Unit, Reina 
Sofía University Hospital, Córdoba, Spain 
3Paediatric Department, Clinic University Hospital 
of Santiago de Compostela, Santiago de Composte-
la, Spain  
4Paediatric Department, Lozano Blesa University 
Hospital, Zaragoza, Spain  
5School of Health Sciences, University of Zaragoza, 
Zaragoza, Spain 

Background and objectives: The worldwide epidemic of 
childhood obesity in the last years has accelerated the occu-
rrence, in the paediatric population, of disorders usually obser-
ved in adults. One of these disorders is the metabolic syndro-
me, which is driven by obesity and involves insulin resistance, 
dyslipidaemia and hypertension. A metabolic cluster score has 
been developed in order to have a valid tool to diagnose the “at 
risk” children with a continuous parameter. The objective of 
the present study was to evaluate the use of a metabolic syndro-
me cluster score, and to assess its association with biomarkers 
of inflammation and CVD risk. 

Methods: 677 prepubertal Caucasian Spanish children, 295 
obese, 146 overweight and 236 normal-weight aged 4–12 years 
were recruited. Metabolic syndrome features as well as inflam-
mation and CVD risk biomarkers were measured. A metabolic 
syndrome cluster score was calculated, consisting on the ave-
rage/5 of the standardized scores from the components of the 
metabolic syndrome. 

Results: The metabolic score was different among normal-
weight, overweight and obese children (-0.44±0.04, 0.28±0.05, 
1.32±0.06, p<0.001, respectively). The percentage of the meta-
bolic syndrome in the obese group was 9.4%. Metabolic syn-
drome components as well as leptin, CRP and PAI-1were signi-
ficant different among groups, being higher in the obese group, 
except in the case of HDL-c, which was lower. Resistin, TNF-α, 
IL-6, MPO and sE-selectin were higher in the obese compared 
with overweight and normal-weight groups. 

Conclusions: The use of the metabolic syndrome cluster 
score reflects better the degree of affectation in each individual 
than the common classification of the metabolic syndrome; 
letting us identify the “at risk” children, which have not been 
diagnosed with metabolic syndrome, but present metabolic al-
terations. This score is a helpful tool that can be used in the 
clinical practice to make an early diagnosis. 

Key words: metabolic syndrome, child, risk factors.
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PO1863
INFLAMMATION MARKERS CORRELATE WITH IN-
SULIN SENSITIVITY PARAMETERS IN OBESE ADO-
LESCENTS
M. Aguilar-Cordero2, E. Gonzalez-Jimenez2, F. Rivas-
Garcia3, J S. Perona1 
1Nutrition and Lipid Metabolism, Instituto de la 
Grasa - CSIC, Sevilla, Spain 
2Hospital San Cecilio, Granada, Spain 
3Ayuntamiento de Guadix, Granada, Spain

Background and objectives: There is a general consensus 
that obesity is an eminently inflammatory process, since im-
pairments in the secretion of certain inflammation markers, 
such as ceruloplasmin, leptin, adiponectin, have been obser-
ved in these patients. There is evidence that these inflammation 
markers correlate with parameters related to insulin resistance 
in obese adults. This study was conducted to ascertain if these 
correlations can be observed also in adolescents. 

Methods: The study was conducted in a group of 12 obese 
(BMI > 30 Kg/m2 and percentile > 95) and 12 normal-weight 
(BMI = 20-25 Kg/m2 and percentile in the range 5-85) ado-
lescents. Serum levels of adiponectin, leptin, ceruloplasmin 
and insulin levels were determined by commercial ELISA kits. 
Insulin and glucose concentrations were determined by immu-
noassay and the homoeostasis model assessment (HOMA2-
IR) score was calculated using the HOMA Calculator software 
(Diabetes Trial Unit, Churchill Hospital, Oxford, UK). 

Results:Ceruloplasmin and leptin concentrations were hig-
her in the serum of obese adolescents while that of adiponectin 
was lower. Insulin concentrations and HOMA-2 values were 
higher in the obese group. Ceruloplasmin correlated with both 
parameters with a high level of significance . However, leptin 
levels did not correlate with either HOMA2-IR or insulin, and 
adiponectin correlated with HOMA2-IR but not insulin. 

Conclusions: The inflammation parameters studied, as 
well as markers for insulin sensitivity were notably altered in 
obese adolescents. However, although we found a relationship 
between insulin resistance and some of these markers, only 
ceruloplasmin correlated with both HOMA-2-IR and insulin 
concentrations, revealing as a potential string marker of insulin 
resistance in obese adolescents. Acknowledgements: This work 
was supported by the City Hall of Guadix (Spain) and was fun-
ded by a grant from the Spanish Ministry of Science and Inno-
vation (AGL2011-23810) and San Cecilio Hospital (Granada, 
Spain). 

Key words: obesity, adolescence, inflammation, ceruloplas-
min, insulin resistance.

PO1864
THE PREVALENCE OF OVERWEIGHT AND OBE-
SITY AMONG 7-16-YEARS CHILDREN AND ADO-
LESCENTS AND ITS RISK FACTORS IN SOUTHERN 
CHINA
H. Xue1, Y. Liu1, X. Zhou1, R. Duan1, G. Cheng1 
1Department of Nutrition and Food Safety, West 
China School of Public Health, Sichuan University, 
Chengdu, China

Background and objectives: Several studies have sugges-
ted that the prevalence of overweight and obesity among chil-
dren and adolescents in China has increased dramatically 
since 1990’s. However, research focused on their risk factors 
is lacking. The aim of this work was to examine the prevalence 
of overweight and obesity among children and adolescents in 
Southern China, and to understand their risk factors. 

Methods: A total of 2638 children and adolescents aged 
7-16-years were selected randomly from cities and communi-
ties in Southern China. Parental information, as well as physi-
cal activity, diet (3-day 24h diet records) were questionnaired. 
The anthropometric measures were examined by ultrasonic 
height and weight instrument, skin-fold caliper and tape. Data 
were analyzed with logistic multivariate regression. 

Results: The anthropometric parameters, i.e., height, 
weight, waist circumference, skin-fold thickness and hips were 
collected. The percentage body fatness was calculated accor-
ding to Slaughter et al. Waist to hip ratio (WHR) was estima-
ted. Their parents answered the family information and birth 
data. The primarily analysis suggested that the prevalence of 
overweight and obesity among children and adolescents in 
Southern China was in line with the reports of other studies 
from this country. Furthermore, the overweight in Chinese 
children was positively associated with gender, excessive total 
energy intake, less physical activity. 

Conclusions: Our primary analysis provide that overweight 
and obesity among children and adolescents in Southern Chi-
na is epidemic. The information about the risk factors, parti-
cularly in nutrients and food/food groups, will be examined in 
further analyses. 

Key words: overweight, obesity, children, risk factor, China.
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PO1865
HYPERTENSION, VITAMIN D STATUS AND BODY 
MASS INDEX IN AN URBAN SOUTH AFRICAN 
COMMUNITY
R. Lategan1, V. Van den Berg1, C. Walsh1 
1Department of Nutrition and Dietetics, University 
of The Free State, Bloemfontein, South Africa

Background and objectives: Hypertension, a major health 
concern, is affecting morbidity and mortality worldwide. A re-
lationship exists between body weight and hypertension. Low 
levels of vitamin-D are associated with higher blood pressure 
levels and obesity markers. This study aims to assess vitamin-D 
status in a low-income, urban South African community, to de-
termine the association between vitamin-D status, body mass 
index (BMI) and prevalence of hypertension. 

Methods: Blood pressure, weight and height were measured 
by trained professionals, using calibrated equipment and stan-
dardized techniques. Blood samples were obtained through 
venous puncture after overnight fast. Serum concentrations of 
25-hydroxyvitamin D (25(OH)D) was determined with che-
miluminescent immunoassays. 

Results: 339 adults were included, with a mean age of 44.3 
(±10.6) years (range 25-63). 45% had a BMI reflecting normal/
underweight, 23% overweight and 32% obese. 65.8% females 
and 18.4% males were overweight/obese. 63.4% of the study 
population either had blood pressure >140/90 mmHg or were 
currently using antihypertensive medication. Mean 25(OH)
D concentration was 38.4 ng/ml (96 nmol/L), ranging from 
8.7-82.2 ng/ml, indicating adequate status. Mean 25(OH)D 
concentrations were 37.0±10.6 ng/ml and 43.5±11.8 ng/ml for 
females and males, respectively. One participant had 25(OH)D 
concentration <12 ng/ml, indicating deficiency and 13 parti-
cipants had 25(OH)D between 12-20 ng/ml, indicating inade-
quacy. Inverse relationships between BMI and vitamin-D sta-
tus (p=0.01) and mean arterial blood pressure and vitamin-D 
(p=0.05) was found, but no correlation between vitamin-D and 
hypertension or mean arterial blood pressure when controlled 
for BMI. 

Conclusions: More than half of this population was 
overweight/obese and hypertensive. Vitamin-D status was ade-
quate, despite expected low vitamin-D intake. Latitude and sun 
exposure could have favored vitamin-D status. Results support 
an inverse relationship between vitamin-D and hypertension, 
but seem to depend on an accompanying increase in BMI. 

Key words: hypertension, vitamin D, BMI, South Africa.

PO1866
BMI, WAIST TO HEIGHT RATIO, BODY ADIPOSI-
TY INDEX AND WAIST CIRCUMFERENCE ARE AS-
SOCIATED WITH HYPERTENSION IN AN URBAN 
AFRICAN COMMUNITY
R. Lategan1, V. Van den Berg1, C. Walsh1 
1Department of Nutrition and Dietetics, University 
of The Free State, Bloemfontein, South Africa

Background and objectives: Hypertension is becoming 
more prevalent in low-income countries, increasing global di-
sease burden. A strong relationship between body weight and 
hypertension exists. This study determines the relationship of 
various body adiposity indices (body mass index (BMI, kg/
m2), waist-to-height ratio (WHtR), body adiposity index (BAI) 
and waist circumference (WC)) with blood pressure. 

Methods: 339 Adults aged between 25 and 63 years from 
the Assuring Health for All in the Free State (AHA-FS) study 
were included. Calibrated equipment and standardized tech-
niques were used to measure blood pressure, human immu-
nodeficiency virus (HIV) and anthropometric measurements. 
Weight and height were measured to calculate BMI; WC and 
height to calculate WHtR; and height and hip circumference 
to calculate BAI. 

Results: More than a third (39.8%) of the sample was HIV-
positive. 63.4% had blood pressure values >140/90 mmHg 
or were using antihypertensive medication. Based on BMI, 
44.8% of the study population were normal/underweight, 
23% overweight, and 32.1% obese. The majority (58.6%) had 
a WHtR representing increased cardiovascular risk. Mean BAI 
was 34.1%, and 76.3% had an overweight/obese body fat per-
centage. A WC representing increased cardiovascular risk was 
measured in 44.3% females and 3.9% males. Significant po-
sitive correlations between mean arterial blood pressure and 
BMI (r=0.261; p<0.001), WHtR (r=0.357; p<0.001) and BAI 
(r=0.245; p<0.001) were found. WHtR seemed a stronger pre-
dictor of mean arterial pressure than BMI or BAI. HIV status 
was inversely correlated with all adiposity indices (p<0.001). 

Conclusions: Findings support weight loss as first line 
intervention to prevent and treat hypertension and suggest 
WHtR as practical screening tool for hypertension risk. 

Key words: Hypertension, BMI, weist to height ratio, body 
adiposity index, waist circumference.
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PO1867
DIETARY FATTY ACIDS IN RELATION TO INFLAM-
MATORY MARKERS IN PATIENTS WITH CORO-
NARY ARTERY DISEASE
Z. Paknahad1, M. Niknam1, M R. Maracy1, M. Hashemi1

1Isfahan University of Medical Sciences , Isfahan, 
Iran

Background and objectives: Atherosclerosis, with its ma-
jor manifestation, coronary artery disease (CAD) is a chronic 
inflammatory disease. Dietary fatty acids intakes favorably 
affect on inflammatory responses. This study was conducted 
to examine the association between dietary fatty acids and in-
flammatory markers, IL-6 (Interleukin 6) and hs-CRP (high 
sensitivityC-reactive protein), in CAD patients among Iranian 
population. 

Methods: This hospital-based cross-sectional study was 
conducted in Chamran Heart Hospital, Isfahan, Iran in 2012. 
Patients aged ≥;45 years with first ever symptomatic CAD con-
firmed by angiography were included. A semi-quantitative 
food frequency questionnaire was used to assess the usual in-
takes of dietary fatty acids. 

Results: After adjustment for potential confounders, sa-
turated fat was statistically significantly related to hs-CRP 
(P=0.011) and IL-6 (P <0.001) concentrations. Intakes of Ei-
cosapentaenoic acid (EPA)and decosahexaenoic acid (DHA) 
and monounsaturated fat (MUFA), were significantly related 
to plasma hs-CRP concentration (P= 0.002 and P= 0.001, res-
pectively)) but not IL-6, albeit MUFA was modestly inversely 
related to IL-6 (P= 0.08). No significant relationships were ob-
served for other fatty acids, α-linolenic acid and linoleic acid. 

Conclusions: Our findings suggest that saturated fat, 
EPA+DHA and MUFA were significantly related to plasma 
inflammatory markers. The present results do not support the 
hypothesis that n-6 fatty acids antagonize the effects of n-3 
fatty acids. 

Key words: Fatty acids, coronary artery disease, high sensi-
tivity C-reactive protein, interleukin-6.

PO1868
SESQUITERPENOIDS FROM INULA WISSMANNIA-
NA HAND.-MAZZ. WITH THEIR INHIBITORY ACTI-
VITIES AGAINST LPS-INDUCED NO PRODUCTION 
IN RAW264.7 MACROPHAGES
X R. Cheng1, 2, J. Sun1, X. Tang1, H Z. Jin2, W D. Zhang2 
1State Key Laboratory of Food Science and Tech-
nology, School of Food Science and Technology, 
Jiangnan University, Wuxi, China 
2School of Pharmacy, Shanghai Jiao Tong Universi-
ty, Shanghai, China

Background and objectives: Metabolic syndrome is a chro-
nic, low-grade, systemic, inflammatory condition, of which in-
flammation maybe play a pivotal role from cell signal trans-
duction mechanism. Sesquiterpenoids, a group of structurally 
diversified secondary metabolites, are major constituents of 
plants belonged to Inula genus, and their remarkable anti-in-
flammatory activities have attracted much attention. As a part 
of our ongoing research program for anti-inflammatory ses-
quiterpenoids derived from Inula species, we examined Inula 
wissmanniana Hand.-Mazz., a plant endemic to Yunnan pro-
vince, PR China, with no phytochemical studies reported pre-
viously. 

Methods: The air-dried plants of I. wissmanniana were 
chopped and percolated with 95% EtOH to give crude extract. 
After removing the fatty components, the residual crude ex-
tract was further partitioned with methylene dichloride to give 
a methylene dichloride soluble fraction. This fraction was fur-
ther subjected to silica gel, Sephadex LH-20, and preparative 
HPLC column chromatography to give single compounds. The 
structures of all isolates were elucidated by combinative analy-
ses of MS, NMR, and X-ray crystallography data. Moreover, all 
isolates were tested their cytotoxicities against RAW264.7 ma-
crophages and their inhibitory effects against lipopolysacchari-
de (LPS)-induced NO production in RAW264.7 macrophages. 

Results: The structures of all isolates were elucidated to be 
eight germacrane (five new) and thirteen eudesmane (seven 
new) derivatives. All isolates showed no toxicity at the dose 
evaluated (20 μM) on RAW264.7 macrophages, but most of 
them exhibited significant inhibitory effects against NO pro-
duction in this cell line, with IC50 values ranged from 0.65 to 
10.68 μM. 

Conclusions: I. wissmanniana contained high content of 
sesquiterpenoids in germacrane and eudesmane frameworks. 
Most of the isolates exhibited their potential anti-inflammatory 
activities, which might be further applied to reverse metabolic 
syndrome.
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PO1869
EFFECTS OF ORAL ADMINISTRATION OF QUER-
CETIN ON THE ANTICANCER EFFECT OF TRICHOS-
TATIN A IN A XENOGRAFT TUMOR MODEL
S T. Chan1, 2, Y C. Lin1, S L. Yeh1 
1School of Nutrituin, Chung Shan Medical Universi-
ty, Taichung, Taiwan

Background and objectives: Our previous study consis-
tently showed that quercetin enhances the anticancer effect of 
trichostatin A (TSA), an anti-cancer drug, in vitro and in xe-
nograft mice given intraperitoneal doses of quercetin. Howe-
ver, whether oral administration of quercetin in xenograft mice 
exerts such an effect is unclear. In this study we compared the 
effects of quercetin administrated orally and intraperitoneally 
on the anti-tumor effect of TSA. 

Methods: Nude mice were subcutaneously injected in the 
right flank with A549 cells at a dose of 5 x 106 cells. After 
three weeks, the animals were then randomly assigned to the 
following six groups (n=6/group) for 15 weeks: control, TSA, 
OL+TSA, OH+TSA, IL+TSA and IH+TSA for TSA alone or in 
combination with quercetin treatment. TSA was given twice a 
week (0.5 mg/kg) by intraperitoneal injection (IP), while quer-
cetin was given 3 times a week by oral gavage (OL and OH, 20 
and 100 mg/kg, respectively) or by IP (IL and IH, 2 and 10 mg/
kg, respectively). 

Results: We found that only IH+TSA rather than TSA alo-
ne significantly inhibited tumor growth in tumor-bearing nude 
mice. Consistently, only IH +TSA significantly increased the 
total concentration of quercetin in the tumor tissue of mice. 
Despite showing a slight anti-tumor effect, TSA alone increa-
sed lymphocyte DNA damage and plasma lipid peroxidation 
in nude mice compared with the control group. In contrast, 
quercetin administration both orally and intraperitoneally de-
creased the adverse effects of TSA. 

Conclusions: These results indicate that compared with IP, 
the enhancing effect on the anti-tumor effect of TSA was lower 
when quercetin was administrated orally. However, quercetin 
administrated both orally and intraperitoneally similarly di-
minished TSA-induced adverse effects in nude mice. Further 
studies are warranted to investigate the effect of quercetin ad-
ministrated orally at higher doses. 

Key words: quercetin, trichostatin A.

PO1870
PROTECTIVE EFFECTS OF AQUEOUS EXTRACT 
FROM HOUTTUYNIA CORDATA ON ACETAMINO-
PHEN-INDUCED HEPATOTOXICITY IN C57BL/6J 
MICE
W H. Liu1, 2, Z H. Wang3, W T. Chen2, M C. Yin2 
1School of Nutrition, Chung Shan Medical Universi-
ty, Taichung, Taiwan 
2Department of Nutrition, China Medical University, 
Taichung, Taiwan 
3Medical Center of Aging Research, China Medical 
University Hospital, Taichung, Taiwan

Background and objectives: Houttuynia cordata is used in 
folk medicine for diuresis, detoxification, antiviral, antibacte-
rial and antileukemic therapy. This study examined the protec-
tive effects of H. cordata aqueous extract (HAE) against aceta-
minophen (APAP)-induced hepatotoxicity in mice. 

Methods: Five-week old male C57BL/6J mice were divided 
into three groups (ten mice per group): normal (N), control 
(C), and HAE+APAP groups. The HAE+APAP group were 
supplement with 8% (w/w) HAE in drinking water for five wee-
ks. Both C and HAE+APAP groups were followed by APAP 
(350 mg/kg body weight) intraperitoneal injection. After 24 
hours, mice were sacrificed and oxidative stress and inflam-
mation biomarkers in liver were measured. Acetaminophen 
treatment significantly elevated both alanine aminotransferase 
(ALT) and aspartate aminotransferase (AST) activities; howe-
ver, the pre-intake of HAE significantly protected liver against 
the subsequent acetaminophen-induced elevation of ALT and 
AST activities. The pre-intake of HAE also significantly dimi-
nished acetaminophen-induced GSH (glutathione) depletion, 
and MDA (malondialdehyde) formation via restoring the SOD 
(superoxide dismutase), catalase and GPX (glutathione peroxi-
dase) activities in liver. Moreover, the levels of IL-6 (interleu-
kin-6), TNF-α (tumor necrosis factor-α), MCP-1 (monocyte 
chemotactic protein-1) and CYP2E1 (cytochrome P450 2E1) 
in liver from mice with HAE intake were significantly decrea-
sed. 

Conclusions: These results support that H. cordata may be 
considered as a preventive agent for acute liver injury. 

Key words: Houttuynia cordata, acetaminophen, hepato-
toxicity, inflammation.
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PO1871
SHORT TERM MICRONUTRIENT-ANTIOXIDANT 
SUPPLEMENTATION HAS NO IMPACT ON GAS-
TRIC ATROPHY IN ZAMBIAN ADULTS: A RANDO-
MISED CONTROLLED TRIAL
V. Kayamba1, M. Chomba2, P. Kelly3 
1Department of Internal Medicine,University of 
Zambia, Lusaka, Zambia 
2Department of Internal medicine, University Tea-
ching Hospital, Lusaka, Zambia 
3Department of Internal medicine, Barts and The 
London Schol of Medicine and Dentistry, London, 
UK

Background and objectives: We set out to investigate the 
possibility preventing gastric cancer by reversing atrophy, 
using micronutrient-antioxidant supplementation. 

Methods: Archival samples from a randomised controlled 
trial, (Kelly et al, Trans R Soc Trop Med Hyg. 2008;102:194-
9) were used in this study. In this trial, 500 healthy volunteers 
were randomly allocated to either a micronutrient-antioxidant 
supplementation or placebo. The supplements contained vita-
mins, A, B1, B2, B6, B12, C, D3, E, niacin, folic acid, iron, zinc, 
copper and selenium, in quantities 1.5-2 times the daily requi-
rements. We analysed 215 archival samples, from subjects who 
had taken either supplementation or placebo for a median of 
19 (range 14 to 27) months. Gastric atrophy was determined 
using pepsinogen 1 to 2 ratio of less than 3.0 and compared 
between the two groups. Also analysed were the effect of HIV 
infection, age, body mass index (BMI), smoking, alcohol intake 
and gastric pH. 

Results: Gastric atrophy was found in 8 (7.8%) of 103 sub-
jects on supplementation, and 7 (6.3%) of 112 on placebo (RR 
1.24; 95%CI 0.47-3.3; P=0.22). HIV infection was diagnosed 
in 5 participants with atrophy and 61 without (RR 1.07; 95%CI 
0.37-3.2; P=1.0). The lack of effect of supplementation on atro-
phy was not changed after stratification for HIV status (M-H 
OR 2.0; P= 09.20). Gastric atrophy was found to be more pre-
valent in those above the age of 40 years, P=0.02 (CI 0.09-0.84). 
BMI, smoking, alcohol intake showed no impact on gastric 
atrophy. 

Conclusions: An average of 19 months of micronutrient-
antioxidant supplementation has no impact on gastric atrophy 
in Zambian adults. The high gastric pH seen in HIV patients 
cannot be attributed to gastric atrophy. 

Key words: Gastric cancer, atrophy, micronutrient-antioxi-
dant.

PO1872
THE EFFECT OF DIETARY INTERVENTION ON 
FOOD INTAKE, WEIGHT AND BIOCHEMISTRY 
PROFILE AFTER KIDNEY TRANSPLANTATION
M K. Hong1, M Y. Rha1, Y Y. Cho1, W S. Huh2, H Y. Oh2 
1Department of dietetics, Samsung Medical Center, 
Seoul, South Korea 
2Division of Nephrololgy, Samsung Medical Center, 
Seoul, South Korea

Background and objectives: In the chronic posttransplan-
tation phase, nutritional goal is achievement of healthy weight 
and normal biochemistry profile. The purpose was to assess the 
impact of the follow-up of dietary intervention on food intake, 
biochemistry profile and weight after kidney transplantation. 

Methods: We provided 55 kidney transplant recipients (27 
men, 28 women, from 2009 to 2010 in a general hospital, Ko-
rea) with individualized nutritional counseling, at the 1-month 
after the kidney transplantation procedure. A follow-up 3-day 
food record was provided to subjects for return before the next 
visit, in approximately 5 to 6 months. Subjects who comple-
ted and returned follow-up food intake records were listed in 
Group A (n=21); whereas, those who did not were in Group 
B (n=34). Food records were analyzed using Computer Ai-
ded Nutritional analysis program (Version 3.0). The statistical 
analyses were performed using PASW(Version 20). 

Results: The mean age was 44.98 ± 11.15 years. At the 
6-month after KT, total calorie intake decreased significantly 
(1741.71 ± 358.71kcal vs 1514.43 ± 236.74kcal, p=0.022) in 
Group A. Although there was no significant effect, intakes 
of fat (51.99 ± 17.64g vs 38.25 ± 11.77g) and cholesterol 
(310.85±174.5mg vs 265.40±101.08mg) decreased in Group 
A. At the 12-month after KT, Triglyceridemia in the group A 
were significantly lower than that of group B (100.52±34.26 vs 
128.70±61.12 mg/dl, p=0.025). Although there was no signifi-
cant effect, Group A post-acute phase weight gain (1.62±2.16 
vs 5.39±5.79kg), Creatinine (1.14±0.24mg/dl vs 1.21±0.29mg/
dl), Total cholesterol (168.35±33.6l vs 173.43±26.05mg/dl), 
and LDL(98.97±26.06 vs 99.29±19.01mg/dl) were all lower 
than that of group B, at the 12-month after KT. 

Conclusion: The follow-up of dietary intervention for 
kidney transplant recipients may be beneficial in controlling 
post-acute phase excessive weight gain and achieving normal 
biochemistry profiles. 

Key words: dietary intervention, kidney transplantation
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PO1873
BENEFICIAL EFFECT OF LOW INTAKE OF ALCO-
HOL ON HIGH-FAT DIET FED RATS AND SENES-
CENCE-ACCELERATED MICE(SAMP1)
A. Osaki1, A. Kimoto1, N. Kato1, H. Izu2, K. Matsumaru2 
1Graduate School of Biosphere Science Hiroshima 
University, Higashihiroshima, Hiroshima, Japan 
2National Research Institute of Brewing, Higashihi-
roshima, Hiroshima, Japan

Background and objectives: There is accumulating epide-
miological evidence suggesting beneficial effect of low intake 
of alcohol on the development of diseases including cardio-
vascular disease, diabetes, etc. However, there are very limited 
animal studies on the effect of low intake of alcohol. This study 
was aimed to elucidate the effect of low intake of alcohol on the 
rats fed a high-fat diet and on the SAMP1 (senescence-accele-
rated prone-1) mice. 

Methods: In experiment 1, growing male SD rats (5 week 
old) were fed a high-fat diet (30% beef tallow) for 12 weeks. 
Alcohol was given with drinking water containing 1% and 2% 
ethanol. In experiment 2, male SAMP1 mice (9 week old) were 
fed a commercial stock diet for 18 weeks. Alcohol was given 
with drinking water containing 1% or 2% ethanol. 

Results: In experiment 1, the food intake and growth were 
unaffected by intake of ethanol. Serum levels of glucose and 
lipids were also unaffected. Compared with control, the intake 
of 1% and 2% ethanol caused a significant reduction in serum 
ALT activity, ammonia and urate. Serum LDH activity was 
lower in the 1% ethanol group (P < 0.05), but not in the 2% 
ethanol group. In experiment 2, to evaluate the degree of se-
nescence, we scored the changes of aging, including behavior 
and appearance such as skin, hair and eyes. These score data in 
large part retarded the ageing process of the SAMP1 mice by 
ethanol, especially 1% ethanol intake (P < 0.05). 

Conclusions: This animal study provides evidence for the 
beneficial influence of low intake of alcohol in rodents. 

Key words: alcohol, high-fat diet, SAMP1 mice.

PO1874
THE ASSESSMENT OF OBJECTIVE SCORE OF NU-
TRITION ON DIALYSIS (OSND) IN TURKISH HEMO-
DIALYSIS PATIENTS
P. Turker1, G. Kiziltan1, M. Saka1 
1Baskent University, Faculty of Health Science , De-
partment of Nutrition and Dietetics, Ankara, Turkey

Background and objectives: The objective of this study was 
to determine the nutritional status of Turkish hemodialysis pa-
tients by objective score of nutrition on dialysis (OSND). 

Methods: The study included 185 hemodialysis patients 
(72 women, 113 men) with a mean age of 52.8±15.88 years. 
Anthropometric measurements and some biochemical para-
meters were analyzed. Body Mass Index (BMI) was calcula-
ted by using dry weight of the patients and evaluated by ERA/
EDTA guidelines. Nutritional status was assessed by objective 
score of nutrition on dialysis (OSND). OSND results in a score 
from 5 (severely malnourished) to 32 (normal). The score re-
sults were categorized in three status. A score 28-32 indicates 
normal nutritional status of the patients, 23-27 indicates mo-
derate nutritional risk and <22 indicates an unsatisfactory nu-
tritional status of hemodialysis patients. All data was evaluated 
by SPSS 11.5 for Windows. 

Results: In this study, the mean durations of chronic re-
nal failure and going on dialysis were 83.5±81.02 months and 
8.9±7.45 years, respectively. The mean BMI value of the pa-
tients was 23.9±4.77 kg/m2. The 36.2% of the patients were 
overweight and obese, 53.5 % of them were normal, 10.3% 
of them were underweight. The mean score of OSND was 
22.02±4.11. The percentages of the patients with low, moderate 
and normal nutritional status were 49.7%, 44.3% and 11.0%, 
respectively. There was a significant positive correlation bet-
ween BMI and OSND score (r= 0.574, p=0.000). There was 
no significant relation between OSND score and gender (χ2= 
2.674, p=0.263). But the patients over than 65 years have hig-
her OSND score than the patients below than 65 years and it is 
statistically significant (χ2= 6.608, p=0.037). 

Conclusions: As a conclusion, OSND, new tool for nutri-
tional assessment, can be used to assess the nutritional status 
of the hemodialysis patients and correlate with BMI and age. 

Key Words: Hemodialysis, nutrition, OSND, BMI.

PO1875
CHANGES IN GREEN BEANS POTASSIUM CON-
TENT BY SOAKING AND COOKING: IMPLICATIONS 
IN CHRONIC KIDNEY DISEASE MANAGEMENT
M. Martinez-Pineda1, C. Yagüe1, A. Caverni2, A. Vercet1 
1Department of Animal Production and Food Scien-
ce, University of Zaragoza, Zaragoza, Spain 
2Department of Nutrition, NUTRICIA Laboratory, 
Zaragoza, Spain

Background and objectives: Diabetes Mellitus and Glo-
merulonephritis are the most common causes of chronic kid-
ney disease (CKD). In order to prevent associate complica-
tions, like hyperkalemia and cardiovascular disease, dieticians 
should recommend a low potassium diet. So that vegetables 
with high potassium content, as green beans, are frequently li-
mited in this type of diet. However vegetables are a good source 
of nutrients and fiber and should be included in a healthy diet. 
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The aim of this study is to quantify potassium content reduc-
tion from fresh and commercial frozen green beans by soaking 
and by different cooking methods normal cooking (NC) and 
double cooking (DC), in order to incorporate them in CKD 
patients’ diet. 

Methods: Green beans were soaked during 12 hours at 
refrigeration temperatures and cooked using natural mineral 
water. Potassium was extracted from the ash of dried samples 
and determined through flame photometry. The method was 
validated using a certified reference material and AOAC pa-
rameters. 

Results: Both procedures: soaking and cooking reduced 
significantly potassium content. Soaking was effective in potas-
sium leaching in both types of green beans, but percentage of 
loss was significantly higher in frozen ones, 86,97±11,16 ver-
sus 14,89±4,97. Soaking and cooking had an additive effect in 
potassium reduction, but the difference between NC and DC 
was no statistically significant in any case. Cooking after soa-
king in fresh green beans reduced approximately 50% of total 
potassium content while frozen ones gave the greatest losses, 
97,22±0,39% The best result obtained was 2,80±0,36 mg K / 
100g edible portion, in frozen green beans after soaking and 
NC. 

Conclusions: These results can provide tools to dieticians 
to prevent hyperkalemia incorporating these vegetables in 
their diets, making them more attractive and varied and as 
consequence healthier. 

Key words: Chronic kidney disease, potassium, green 
beans, cooking.

PO1876
SYSTEMATIC REVIEW OF EFFECTS OF DIETS WITH 
EITHER LOW OR HIGH GLYCEMIC INDEX ON CAR-
DIOVASCULAR AND METABOLIC RISK FACTORS
G. Hoffmann1, L. Schwingshackl1 
1Department of Nutritional Sciences, University of 
Vienna, Vienna, Austria

Background and objectives: This systematic review and 
meta-analysis investigated long-term randomized controlled 
trials (RCTs) applying glycemic index-related diets in the ma-
nagement of obesity and type 2 diabetes mellitus emphasizing 
on the potential benefits of low glycemic index/load on risk 
factors of cardiovascular disorders. 

Methods: Electronic searches for RCTs with a running time 
of at least six months were performed in MEDLINE, EMBA-
SE and the Cochrane Library with no restrictions to language 
and calendar date. In all intervention studies, participants had 
to be subjected to a diet defined to be of low glycemic index/
load in comparison to a control diet of high glycemic index/

load. Outcome parameters were biomarkers of cardiovascular 
disease and glycemic control as well as anthropometric data. 
Random effects meta-analyses were performed to determine 
the weighted mean differences with 95% confidence intervals 
using the software package Review Manager 5.0.25 of the Co-
chrane Collaboration. 

Results: A total of fourteen studies (n= 2344 participants) 
fulfilled the objectives and were included in the present meta-
analyses. Weighted mean differences (WMD) in change of C-
reactive protein [-0.43 mg/dl, (95% CI -0.78 to -0.09), p=0.01], 
and fasting insulin [-5.16 pmol/L, (95% CI -8.45 to -1.88), 
p=0.002] were significantly more pronounced following low 
glycemic index/load diets, respectively. In addition, low glyce-
mic index/load diets were associated with a significantly more 
decreased fat-free mass when compared to their high glyce-
mic index/load counterparts [WMD: -1.04 kg, (95% CI -1.73 
to -0.35), p=0.003]. Following a sensitivity analysis excluding 
subjects with type 2 diabetes, changes in C-reactive protein and 
fasting insulin remained significant more distinct in the low 
glycemic index/load groups. 

Conclusions: The data of this systematic review provide 
evidence for a favorable effect of low glycemic index/load diets 
in the primary and secondary prevention of obesity-associated 
diseases. 

Key words: cardiovascular risk factors, glycemic index, gly-
cemic load, meta-analysis.

PO1877
COMPARISON OF LONG-TERM LOW-FAT VS. HIGH-
FAT DIETS ON GLYCEMIC CONTROL AND CARDIO-
VASCULAR RISK FACTORS IN SUBJECTS WITH AB-
NORMAL GLUCOSE METABOLISM: A SYSTEMATIC 
REVIEW AND META-ANALYSIS
L. Schwingshackl1, G. Hoffmann1 
1University of Vienna, Dept. of Nutritional Sciences, 
Vienna, Austria

Background and objectives: The long-term effects of die-
tary macronutrient composition on metabolic profiles in pa-
tients with abnormal glucose metabolism had to be established. 
This meta-analysis aimed to elucidate the effect of replacing 
dietary fat with carbohydrate on glycemic control and cardio-
vascular risk factors. 

Methods: We searched systematically in MEDLINE, EM-
BASE and the Cochrane Trial Register for long-term rando-
mized trials (≥;12 months) that investigated the effects of two 
kinds of prescribed diets (a low-fat (LF) diet and a high-fat 
(HF) diet); in these studies, energy and protein intake did not 
differ significantly between the two dietary groups. Study spe-
cific weighted mean differences were pooled using a random 
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effect model by the Cochrane software package Review Mana-
ger 5.0.25. 

Results: Fourteen studies that included 2003 patients met 
our inclusion criteria. The HF diet significantly decrease tria-
cylglycerols weighted mean difference (WMD) [-17.50 mg/dl 
(95% CI -21.70 to -13.31), p < 0.00001], diastolic blood pressu-
re [WMD: -1.30 mmHg (95% CI -1.82 to -0.95), p < 0.00001], 
respectively, increase HDL cholesterol [WMD: 1.88 mg/dl 
(95% CI 0.48 to 3.29), p= 0.009] and adiponectin [WMD: 1.10 
µg/ml (95% CI 0.87 to 1.33), p < 0.00001] compared with the 
LF diet. In addition fasting glucose [WMD: -7.31 mg/dl (95% 
CI -13.19 to -1.43), p = 0.01] were reduced significantly in T2D 
subjects following a HF diet. Meta-regression revealed that in-
creases in TC and HbA1c were associated with higher amounts 
of carbohydrates, whereas increases in HDL-cholesterol were 
associated with higher intakes of MUFA and total fat content. 

Conclusions: Our findings suggested that replacing carbo-
hydrates with fat could influence positively cardiovascular risk 
factor and should therefore recommend by international Dia-
betes Associations. 

Key words: low fat, high fat, glycemic control, meta-analy-
sis, abnormal glucose metabolism.

PO1878
EVALUATION OF THE NUTRITIONAL STATUS AND 
DIETARY PATTERNS OF PERSONS LIVING WITH 
HIV/AIDS ON HAART IN NGAOUNDÉRÉ, CAME-
ROON
F E. Ngoinangeh1, M. E. Ngole2, M. Carl3 
1Regional Delegation of Health, Ngaoundere, Ca-
meroon 
2Ministry of Public Health, Yaounde, Cameroon 
3National School of Agro-Industrial Sciences, Uni-
versity of Ngaoundere, Ngaoundere, Cameroon

Background and objectives: Nutritional priorities vary, 
and dietary recommendations may be less straightforward in 
HIV-infected individuals as HIV treatment and outcomes con-
tinue to evolve. This study sought to determine macronutrient 
intake in HIV-infected adults and investigate the relationships 
between duration of treatment, nutrient intake, and BMI of 
patients receiving Highly Active Antiretroviral Therapy (HA-
ART), at the AIDS outpatient clinic of the Ngaoundéré Regio-
nal Hospital. 

Methods: The study included 195 HIV patients on HAART 
(48 men, 147 women), aged 18-60 years and screened for mal-
nutrition. Of these 51 had a 24-hour dietary recall (24HDR), 
36 of who completed three 24HDR assessments, at one month 
intervals. Nutritional status was evaluated using body mass 
index (BMI), and dietary pattern evaluated using a structured 

face-to-face food frequency and multiple 24-hour diet recall 
questionnaires. Energy requirements were calculated using the 
Harris-Benedict equation. 

Results: The prevalence of malnutrition measured by BMI 
was 12.8%. Ninety-two percent of participants consumed diets 
that were inadequate and met less than 70% of recommended 
energy intake. Average energy intake was 1315.7±302.1 kcal 
(requirements, 2490.6±335.8kcal) with mean dietary intakes 
of carbohydrates, proteins and fats each significantly half of 
the recommended intakes (p-values each <0.001). The correla-
tion between energy intake and BMI was significant (p<0.005) 
and strongly negative (r= -0.876) for energy intakes less than 
1000kcal. Half of patients with BMI less than 18.5kg/m2 were 
indifferent about their current weight while 50% with BMI > 25 
were conscious of being overweight/obese. None of the respon-
dents was able to approximate his/her ideal weight. 

Conclusions: Energy intake in HIV positive individuals on 
HAART is significantly lower than dietary requirements, an 
observation which compromises adequate energy and nutrient 
intake required for optimal HAART. Nutrition counselling is 
needed in this population to ensure nutrient dense foods are 
consumed. 

Key words: Energy intake, energy requirements, HIV/
AIDS, BMI.

PO1879
SAFETY AND EFFICACY OF FORTIFICATION VER-
SUS FORTIFICATION PLUS SUPPLEMENTATION 
WITH IRON IN AFRICAN PREGNANT WOMEN: A 
RANDOMISED CONTROLLED TRIAL
M N. Mwangi1, 2, P E A. Andang’o1,3, A M. Mwangi3, H. 
Verhoef2,4, H F J. Savelkoul2 
1Department of Nutrition and Health, Maseno Uni-
versity, Maseno, Kenya 
2Cell Biology and Immunology Group, Wageningen 
University, Wageningen, The Netherlands 
3Applied Nutrition Programme, Department of 
Food Technology and Nutrition, University of Nairo-
bi, Nairobi, Kenya 
4Nutrition and Public Health Intervention Research 
Unit, London School of Hygiene and Tropical Medi-
cine, London, UK

Background and objectives: There are concerns that 
supplemental iron can lead to increased burden of malaria. 
More African governments are adopting mandatory flour forti-
fication with iron in addition to universal iron supplementation 
in pregnancy. The safety of the high iron intake resulting from 
these policies is not established. The aims of this study were: to 
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compare the presence of malarial infection in parturient wo-
men who received a combination of iron-fortified foods with 
iron supplements versus iron-fortified foods only; to assess in-
tervention effects on neonatal iron stores at 1-month of age; to 
assess intervention effects on the maternal prevalence of iron 
deficiency anaemia at 1-month after delivery; and to assess in-
tervention effects on maternal intestinal pathogens at 1-month 
after delivery. 

Methods: The study was a double-blind, randomised, pla-
cebo-controlled intervention trial with two parallel groups. It 
was conducted in Nyanza province, Kenya, from September 
2011 and is projected to end in April 2013. Pregnant women 
with a gestational age of 16-23 weeks (n=470) received forti-
fied flour and were randomly allocated to daily supplements 
with iron (60mg Ferrous fumarate) or placebo. Flour was for-
tified to a target level of 20 mg iron as NaFeEDTA per kg flour. 
Currently, the final 40 participants are presenting for their last 
assessments. 

Results: The main outcome measure was maternal Plasmo-
dium infection at parturition as assessed by dipstick tests and 
PCR. Secondary outcome measures were: maternal iron status 
at 1-month after delivery, neonatal iron stores at 1-month of 
age as assessed by plasma ferritin concentration; and maternal 
intestinal pathogens at 1-month after delivery. Data analysis 
and publication of results is in progress. 

Conclusions: This is the first study to investigate the safety 
and efficacy of iron interventions in pregnant African women 
in malaria endemic region. The design implications, methods 
and ethical considerations will be presented at ICN. 

Key words: Iron-supplementation, fortification, malaria, 
pregnancy.

PO1880
THE OVERVIEW OF PREVALENCE OF 
OVERWEIGHT/OBESITY AMONG CHILDREN AND 
ITS RISK FACTORS IN CHINA
H. Xue1, Y. Liu1, X. Zhou1, R. Duan1, G. Cheng1 
1Department of Nutrition and Food Safety, West 
China School of Public Health, Sichuan University, 
Chengdu, China

Background and objectives: The aims of this study were to 
summarize the overweight/obesity prevalence among Chinese 
children and to review its potential risk factors. 

Methods: Literature published in 2000-2012 and focused on 
overweight/obesity among Chinese children aged 7-18-years 
was assessed by systematic review. 

Results: The prevalence of overweight/obesity among Chi-
nese children increased dramatically. This increase grew rapi-
dly over the course of time: the rates in 1985, 1995, 2000, 2005 

and 2010 were 0.10%, 3.20%, 5.11%, 6.55%, and 8.03%. This 
trend was more relevant for boys. Furthermore, the prevalen-
ce in cities was higher than that in communities and was hig-
her in younger group. The risk factors related to overweight/
obesity among Chinese children were: parental overweight/
obesity, male gender, birth weight and rapid weight gain du-
ring pregnancy. Physical inactivity (doing homework>2h/d, 
watching TV or playing computer>2-4h/d), diet (higher daily 
energy intake, higher percentage energy of protein and fat, and 
higher intakes of thiamine, niacin, and selenium, or lower per-
centage energy of carbohydrate, calcium per body weight), and 
unbeneficial eating and sleeping behaviors were important en-
vironmental factors. The related social factors included family 
residence, family economic status, family’s knowledge about 
obesity and the feeding concept. However, the relevance of pa-
rental education, children’s learn-segment and type of school, 
family type (single parent, parents or family-living-together), 
activity motivation, and nutrient intakes such as Zn, Fe, vita-
mins B2, C and E needed further studies. 

Conclusions: The prevalence of overweight/obesity among 
Chinese children increased rapidly, characterized with time, 
gender, region and age group. Moreover, it’s related to inheri-
tance, environmental factors, and society status. 

Key words: overview;,overweight/obesity, children, risk 
factor, China.

PO1881
IMPACT OF CARICA PAPAYA MEAL ON SERUM 
CHOLESTEROL AND SOME OXIDATIVE STRESS 
ENZYMES IN RATS
H. Iyawe1 
1Ambrose Alli University Ekpoma, Ekpoma, Nigeria

Background and objectives: Health benefits of Carica pa-
paya have been studied by different researchers, with most stu-
dies focusing on the use of extracts from different solvents. The 
objective of this study was to investigate the effect of consump-
tion of whole unripe fruit on some serum parameters. 

Methods: A five by three experiment was designed, con-
sisting of Control (fed commercial diet), Group A (fed 80% 
commercial diet + 20% peeled papaya) and Group B (fed 80% 
commercial diet + 20% unpeeled papaya). The experimental 
animals were all handled in compliance with international gui-
delines as prescribed by the Canadian Council on the Care and 
use of Laboratory Animals. Feeding period lasted twenty-eight 
days. At the end of the feeding experiment the animals obser-
ved overnight fast and were sacrificed. Blood and liver tissues 
were collected and processed for analysis. Standard procedures 
were used for parametric analysis. 
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Results: Body weight increased (29.82-38.81) % across 
groups. Groups A (0.95 ± 0.05) mg/dl and B (1.99 ± 0.05) mg/
dl showed potentials to significantly (P<0.05) reduce serum 
cholesterol compared to control (2.38 ± 0.05) mg/dl. Group B 
animals had their mean globulin (466.72 ± 76.01) mg/dl re-
duced (P<0.05) compared to control (814.97 ± 56.41) mg/dl. 
Catalase activity in serum of Groups A (40.11 ± 0.75) Umin-1 
and B (47.30 ± 3.37) Umin-1 animals increased significantly 
(P<0.05) compared to control (28.08 ± 2.55) Umin-1. A reduc-
tion (P<0.05) in liver catalase activity (64.40 ± 2.06) Umin-1 
was observed in Group B compared to others. The triacylgly-
cerides in the test groups were statistically same compared to 
control. 

Conclusions: Consumption of peeled unripe papaya ap-
pears safe as it demonstrates potential to reduce the risk of 
vascular malady due to cholesterol lowering effect in addition 
to not containing the phyto-toxic principles that inhibit liver 
catalase activity. 

Key words: Unripe papaya, lipids, catalase.

PO1882
OMEGA-3 FATTY ACIDS IMPROVE OXIDATIVE 
STRESS IN WOMEN WITH POLYCYSTIC OVARY 
SYNDROME
M. Rafraf1, E. Mohamadi1 
1Department of Comunity Nutrition, Faculty of Nu-
tritin, Tabriz University of Medical Sciences, Tabriz, 
Iran

Background and objectives: Fish oil has beneficial effects 
in a number of disease states. It was reported that levels of long 
chain polyunsaturated fatty acids [eicosapentaenoic acid (EPA) 
and docosahexaenoic acid (DHA)] were decreased in infertile 
women. Objectives of this study were to determine the effects 
of omega-3 fatty acids supplementation on some oxidative 
stress markers such as serum total antioxidant capacity (TAC), 
malondialdehyde (MDA) and paraoxonase 1 (PON1) activity 
in women with polycystic ovary syndrome (PCOS). 

Methods: This double-blind randomized controlled clinical 
trial was conducted on 61 overweight or obese PCOS patients; 
aged 20-35 yr. Thirty of the subjects had taken 4 g/day omega 
-3 fatty acids and 31 were given placebo over 8 weeks. Fasting 
blood samples, anthropometric measurements and 3-day, 24-
hour dietary recalls were collected at the baseline and at the 
end of the trial. 

Results: Dietary intake of n-3 LC PUFA from usual diet 
was low in studied subjects (0.23 mg/day). Omega-3 fatty acids 
supplementation significantly decreased serum levels of MDA 
(P=0.01) and increased serum PON1 activity (P=0.038) com-
pared with placebo. Changes in serum TAC levels and anthro-

pometric measurements were not statistically significant in any 
groups at the end of the study (P>0.05). 

Conclusions: Low dietary intake of n-3 LC PUFA is pre-
valent in women with PCOS. Supplementation with omega-3 
fatty acids improved some indices of oxidative stress in PCOS 
patients and might contribute to the improvement of metabolic 
complications in these patients. 

Key words: Omega-3 fatty acids, polycystic ovary syndro-
me.

PO1883
NUTRITIONAL PATTERN AND VISCERAL OBESITY 
ASSOCIATION IN MIDDLE AGE EGYPTIAN WO-
MEN
N E. Hassan1,2, S. El Shebini2, N. Ahmed2 
1Biological Anthropology Department, National 
Research Centre, Cairo, Egypt 
2Nutrition and Food Science Department., National 
Research Center, Cairo, Egypt

Background and objectives: Adipose tissue pathogenicity 
differs according to adipose tissue localization, visceral or sub-
cutaneous. Visceral fat is highly active tissue from metabolic 
point of view. The aim of this study was to explore the associa-
tion between nutritional patterns, eating behaviors and visceral 
obesity in middle age Egyptian women. 

Methods: Study includes 549 volunteers, obese women 
(body mass index (BMI) > 30) with mean age 40.80±10.47 
years, and mean BMI 36.17±7.23 Kg/m2, they were enrolled in 
a program for losing weight in National Research Center. All 
were subjected to: full medical examination, blood pressure, 24 
hour dietary recall, food frequency questionnaire and anthro-
pometric measurements including weight, height and calcula-
ted BMI. Visceral obesity was determined by ultrasound. The 
sample was divided into 3 groups according to level of visceral 
adiposity. 

Results: revealed that 6.2, 63.4 and 30.4 percent of the obese 
women have visceral adiposity <3mm, 3-7mm, ≥ ;7mm were 
classified as group (1), group (2) and group (3). Highly signifi-
cant difference was recorded between group (3) and the other 
groups regarding BMI and systolic and diastolic pressure. Die-
tary results showed significant difference between group (1) 
and the other two groups in level of daily consumption of satu-
rated fatty acids, and numerical difference in total energy, car-
bohydrate and cholesterol. Mean values of vitamins B did not 
reveal much difference, while vitamin D in group (3) showed 
the least value. Minerals content of diet revealed that group (3) 
consumed significant higher amount of sodium and significant 
lower level of potassium. Group (2&3) showed high percent in 
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frequent intake of bread, meat, chicken, fish and sweets, and 
less frequency of milk, legumes, fruits and vegetables. 

Conclusions: Unhealthy eating behaviors is considered a 
factor inducing visceral obesity, may be crucial for obesity re-
lated comorbidities. Acknowledgements: All participants; for 
their help and National Research Centre for funding. 

Key words: Visceral obesity, nutrients, eating behavior.

PO1884
OXIDATIVE DAMAGE, AGEING AND DEGENERTI-
VE DISEASES IN WNIN OBESE RATS
H. Nemani1,2, U. Putchha2, S. Pothan1, G. Nappanveettil1 
1National Centre for Laboratory Aniamal Science, 
National Institute of Nutrition, Hyderabad, India 
2Department of Pathology, National Institute of 
Nutrition, Hyderabad, India

Background and objectives: Obesity is a debilitating nu-
tritional disorder and has a direct bearing on health and lon-
gevity, as exemplified by both animals and humans. WNIN/
Ob and WNIN/GR-Ob, obese mutants which were developed 
from WNIN rat colony have shown characteristic traits of obe-
sity in terms of physical, physiological and clinical morbidity. 
These mutants survive 1-1½ years, where as normal rats life 
span is 3-3½ years. The present study summarizes the obser-
vations on the life expectancy of these animals along with inci-
dence of diseases(s) noticed during the observed period. It was 
also ascertained, whether these animals suffer from oxidative 
damage. 

Methods: Ageing markers like plasma protein carbonyls, 
and lipid peroxidation in both phenotypes at three different 
time points studied. Additionally, a selected set of rats from Ob/
Ob and GR-Ob strains were observed from birth, till the end of 
their natural death, in terms of food intake, body weights and 
any deviations from normal health at the time of death. 

Results: The plasma malanoldialdehyde and protein car-
bonyl levels in both the mutants were significantly higher at 
all the age levels tested compared to lean controls. There was a 
significant difference in the average life span of both the obese 
mutants compared to their lean littermates. In general, drop in 
food intake was noticed in obese rats, as they crossed 400-450 
days and about 50% animals showed abdominal and mammary 
gland tumours, and few with testicular tumours. About 10-12% 
of animals showed cataract around 400 days of age. 

Conclusions: These initial data indicate that both the mu-
tants are ageing faster compared to lean controls, making them 
vulnerable to degenerative diseases much earlier in life and this 
could be due to oxidative damage that is occurring , on account 
of their obesity status. 

Key words: Obesity, ageing, protein carbonyl, tumours, ca-
taract.

PO1885
THE EFFECTIVENESS OF NUTRITION EDUCA-
TION AMONG OUTPATIENTS WITH TYPE 2 DIA-
BETES MELLITUS IN JUMPANG BARU MAKASSAR 
HEALTH CENTER, INDONESIA 
S K. Hamid1, N. Jafar2

1Nutrition Departement, Departement of public 
health Hasanuddin of University, Makassar, Indone-
sia 

Background and objectives: Diabetes Mellitus (DM) is a 
problem despite high prevalence of obesity in many parts of 
the world are increasing rapidly. One major factor is the lack 
of knowledge in conducting therapy in patients with diabetes 
mellitus diet that can lead to increased blood sugar levels.The 
aim of this study was to determine the influence of nutrition 
education on knowledge, dietary compliance, and glucose con-
trol among outpatients with type 2 DM in Jumpandang Baru 
Makassar Health Center. 

Methods: This research was a pre-experimental study de-
signed with one group pretest-posttest. Sampling was conduc-
ted using purposive sampling technique with samples 27 peo-
ple. Data analysis was performed with the Mc Nemar test. 

Results: Showed there were not influence (P = 0.125) but 
have been increasing their knowledge were 85,2% to 100%, 
there were influence in diet improved adherence (P = 0.035) 
and there were influence of control of blood sugar levels Out-
patient Type 2 DM (P = 0.000). 

Conclusions: Nutrition education can increase knowled-
ge so as to improve dietary compliance and to maintain blood 
sugar levels. Outpatient Type 2 DM are suggested to the Out-
patient DM Type 2 f or more set up their blood glucose. they 
should been assisted the physical activity (Sport) and the drug 
compliance. The researchers recommended further research 
with a nutrition education control group to find out more 
about the difference between people are given nutrition educa-
tion and not given to nutrition education. 

Key words: Diabetes mellitus, nutrition education.
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PO1886
OXIDATIVE STRESS, PROBIOTICS AND CARDIO-
VASCULAR DISEASES
M. Zilmer1,2, E. Songisepp2, T. Kullisaar1 
1Department of Biochemistry, Tartu University, 
Tartu, Estonia 
2Biocompetence Centre of Healthy Dairy Products, 
Tartu, Estonia

Background and objectives: Both health-supporting effects 
of possible probiotics and impact of high-grade oxidative stress 
(OxS) concerning pathogenesis of diseases have a large number 
of articles in the PubMed database. Interestingly, quite scarce 
data describe influence of probiotics on human body OxS sta-
tus yet. However, an accumulation of data about physiologica-
lly relevant antioxidative lactic acid bacteria (LAB) is growing. 
Nowadays, limited clinical trials have been conducted on the 
effect of antioxidative LAB on OxS-driven cardiovascular di-
sease (CVD)-related markers. Thus, it is important to analyze 
possibilities of antioxidative LAB to influence on OxS status 
in human body with a special focus on CVD. New approaches 
in global CVD risk reduction are needed.For the prevention 
of CVD risk the antiinflammatory agents and antioxidants are 
considered as a possible “third great wave”’ (Bhatt, 2008). Thus, 
it is necessary to find out possible candidates as adjuvant com-
ponents of CVD prevention complexes. 

Methods: It is rational that LAB with multivalent biopo-
tency, including especially biovaluable antioxidative potency/
properties may have a great impact to be possible candidates 
for applying in CVD prevention/al-levation complexes. 

Results: Our presentation analyzes possible mechanisms of 
action of some LAB on both common and novel markers of 
CVD. 

Conclusions: We will analyze results on clinical trials 
showing that antioxidative LAB with multivalent biopotency 
may have impact concerning strategy of prevention of patho-
genesis of CVD. 

Key words: Oxidative stress, lactobacilli, cardiovascular di-
seases.

PO1887
DOSAGE EFFECTS OF QUERCETIN ON HIPPO-
CAMPUS-DEPENDENT LEARNING AND MEMORY 
IN MICE FED WITH HIGH FAT DIETS
L. Guowei1,2, S. Xia1, B. Wang1, J. Sun1,2, X. Tang1,2, Y. 
Shi1,2 
1The State Key Laboratory of Food Science and 
Technology, JiangNan University, Wuxi, China 
2Institute of Food Nutrition and Functional Factor, 
School of Food Science and Technology, JiangNan 
University, Wuxi, China

Background and objectives: Effects of quercetin (Q) on 
cognition remains unclear because previous studies showed 
contradictory results under different conditions. This study 
was designed to investigate the dosage effects of quercetin on 
cognitive impairment induced by high-fat diets (HFD). 

Methods: Male KM mice were randomly assigned to five 
groups fed respectively with basic diet (C), C added with 
0.005% quercetin (CQ), HFD (20% fat), HFD with 0.005% 
quercetin (HFDQ1) and 0.01% quercetin (HFDQ2) for 12 
weeks. Plasma and hippocampal malondialdehyde (MDA), 
total antioxidant capacity, activity of CAT, SOD, GSH/GSSG 
and hippocampal-dependent learning and memory related 
gene expression were examined. Morris water maze was used 
to evaluate the cognition. 

Results: compared with C£¬and HFDQ1£¬HFDQ2group 
, the escape latency were increased and time percentage spent 
in the target quadrant were decreased (P<0.05) during the mo-
rris water maze test in HFD and CQ group. Administration of 
high dose quercetin may contribute to improving antioxidant 
capacity and attenuate HFD-induced learning and memory 
defects. The expression of hippocampal cAMP-responsive ele-
ment binding protein (CREB) and brain-derived neurotrophic 
factor (BDNF) were decreased significantly (p<0.05) in HFD 
and CQ groups, accompanying with higher content of carbon-
yl compound and MDA in mice brain. The level of MDA was 
significantly negativity correlated with the expression of CREB 
and BDNF (P<0.05). It should be noted that quercetin could 
induce significant cognitive impairment in mice under normal 
diet conditions. 

Conclusions: appropriate dosage of quercetin supplement 
can improve cognition damaged by high-fat diets via preven-
tion of oxidative stress and augment expression of hippocam-
pal BDNF and CREB. Acknowledgments: This study was sup-
ported by the 12th 5-Year Plan for for Science and Technology 
Development (No.2012BAD33B05), China. 

Key words: Quercetin, hippocampal, high-fat diets, BDNF, 
CREB, learning, memory.
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PO1888
ELEVATED PLASMA MALONDIALDEHYDE AND 
ADVANCED OXIDATION PROTEIN PRODUCTS IN 
ADULTS WITH DYSLIPIDEMIA
L. Guowei1, 2, G. Wu1, Y. Shi1,2, J. Sun1,2, X. Tang1,2, M. Che-
serek2 
1The State Key Laboratory of Food Science and 
Technology, JiangNan University, Wuxi, China 
2Institute of Food Nutrition and Functional Factor, 
School of Food Science and Technology, JiangNan 
University, Wuxi, China

Background and objectives: Dyslipidemia has become a 
leading global health problem owing to its strong association 
with a cardiovascular disease. Malondialdehyde (MDA) and 
advanced oxidation protein products (AOPP) induced by oxi-
dative stress are involved in the progression of dyslipidemia. 
The aim of this study was to estimate oxidation products in 
plasma of adults with abnormal blood lipid. 

Methods: Recruitment of participants for this study was 
carried out at the Jiangnan University hospital. A total of 778 
subjects aged 40-49 years old were divided into five groups ac-
cording to the Chinese guidelines on prevention and treatment 
of dyslipidemia in adults. Group I (n=110): total cholesterol 
(TC) <5.18 mmol/L, triglycerides (TG) <1.70 mmol/L and high 
density lipoprotein cholesterol (HDL-c) <1.04 mmol/L; Group 
II (n=261): TC >5.18 mmol/L and TG<1.70 mmol/L; Group 
III (n=204): TG>1.70mmol/L and TC<5.18 mmol/L; Group 
IV (n=139): TC>5.18 mmol/L and TG>1.70mmol/L; Group 
V(n= 64): high density lipoprotein cholesterol (HDL-c) <1.04 
mmol/L. Plasma lipid profiles, reduced glutathione (GSH), 
MDA, AOPP and dityrosine (DTyr) were assayed. 

Results: No significant difference was observed in plasma 
GSH level across the five groups. However, a marked increase in 
the plasma MDA content was found in the dyslipidemia groups 
(Group II, III, IV and V). When the dyslipidemia groups were 
compared, Group II had a significantly lower MDA content. 
Similarly, this tendency toward increased AOPP and DTyr le-
vel was also indicated for dyslipidemia groups. Plasma MDA 
values showed a positive correlation (adjusted for age and sex) 
with TG, TC, AOPP and DTyr. 

Conclusions: These findings are consistent with an increa-
sed level of MDA and oxidation protein products in subjects 
with dyslipidemia. Acknowledgements: The present study was 
supported by the 12th Five-Year Plan for for Science and Tech-
nology Development (No. 2012BAD33B05). 

Key words: Dyslipidemia, malondialdehyde, advanced oxi-
dation protein products, human.

PO1889
INTER-RELATIONSHIP OF OXIDATIVE STRESS 
MARKERS AND THYROID HORMONES IN PREDIC-
TING METABOLIC SYNDROME IN ADULT MEN
L. Guowei1, 2, Cheserek M J. MJ2, Y. Shi1,2, G. Wu2, L. Shen2, 
J. Sun1,2, Tang. X2 
1The State Key Laboratory of Food Science and 
Technology, JiangNan University, Wuxi, China 
2Institute of Food Nutrition and Functional Factor, 
School of Food Science and Technology, JiangNan 
University, Wuxi, China

Background and objectives: Oxidative stress and thyroid 
dysfunction are associated with metabolic syndrome, a known 
risk factor for cardiovascular diseases and type II diabetes. The 
aim of this study was to examine the inter-relationship of oxi-
dative stress markers and thyroid hormones in Chinese men 
with metabolic syndrome and its components. 

Methods: Men aged 30 to 60 years with hypertension (n= 
411), dyslipidemia (n=325), hyperglycemia (n=238) and me-
tabolic syndrome (n=100) were compared with healthy con-
trols (n=154). Anthropometric measurements, blood pressure, 
fasting plasma lipids, thyroid stimulating hormone (TSH), free 
triiodothyronine (FT3), free thyroxine (FT4), total antioxidants 
(T-AOC), oxidized low density lipoprotein cholesterol (oxL-
DL), malonyladehyde (MDA), dityrosine, advanced oxidation 
protein products (AOPP) were measured. Metabolic syndrome 
(MS) was defined according to NCEP-ATP III criteria. 

Results: Significantly (p<0.05) higher plasma levels of 
oxLDL, MDA, dityrosine and AOPP were found in men with 
metabolic syndrome and its components than controls. TSH 
was high in hypertension, dyslipidemia, hyperglycemia and 
MS; FT3 in dyslipidemia and MS while FT4 was elevated in 
hypertension and dyslipidemia. Subclinical hypothyroid men 
with MS showed a significant (p<0.05) increase in all the oxi-
dative stress markers and lower T-AOC (9.23 ¡À 2.53 U/ml) 
compared to euthyroids (10.61¡À2. 02 U/ml). Oxidative stress 
markers and thyroid hormones concomitantly associated with 
metabolic syndrome and its components with MDA and TSH 
appearing as strongest predictors. 

Conclusions: Lipid peroxidation and elevated thyroid sti-
mulating hormone levels are strong biomarkers of metabolic 
syndrome in Chinese adult men. Acknowledgments: The study 
was supported by the 12th 5-Year Plan for for Science and Te-
chnology Development (No.2012BAD33B05), China. 

Key words: Metabolic syndrome, oxidative stress markers, 
thyroid hormones.
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PO1890
THE ALLEVIATING EFFECT OF FERMENTED WHEY 
PRODUCT TO THE MALE PATIENTS WITH LOWER 
URINARY TRACT SYMPTOMS
T. Kullisaar1,2, K. Ausmees2, A. Veskioja3, A. Rehema1, K. 
Erlich1, K. Zilmer1, E. Songisepp3, M. Zilmer1 
1Department of Biochemistry, Universirty of Tartu, 
Tartu, Estonia 
2Medita clinic, Tartu, Estonia 
3Bio-Competence Centre of Healthy Dairy 
Products,Tartu, Estonia

Background and objectives: After the age of 50, the prosta-
te begins to increase in size. This is known as benign prostatic 
hypertrophy (BPH). Consequently, when the prostate enlarges 
the urethra is compressed and this causes difficulty in urinating 
including hesitancy, dribbling, reduced force of the urinary 
stream, and occasional bleeding or infection. The aim of our 
study was to evaluate the efficiency of consuming fermented 
whey product (FWP) to several biochemical parameters as well 
as to the lower urinary tract symptoms (LUTS). 

Methods: The tested product was fermented whey based 
drink, pasteurized after fermentation. Patients (30) were selec-
ted from outpatient department of MediTa clinic. Inclusion/ex-
clusion criteria were: moderate LUTS (IPSS score range 8-19) 
on the basis of International Prostate Symptome Score and cli-
nical investigations: PSA <10 ng/ml; urinary flow 5-15 ml/sec; 
prostate volume <80 mL; post-voided urine (<300 mL). 

Results: During consumption of the FWP IPSS score de-
creased in average 41%, whereas irritative and obstructive 
symptoms changed in parallel. LUTS symptoms changed in 
correlation of uCRV, Hb1c, oxLDL, IL-10 and 8-isoprostanes 
in urine. Statistically significant changes in biochemical para-
meters were seen only in study group. 

Conclusions: LUTS may have several causes. Compression 
of urethra by enlarged prostate explains LUTS in BPH patients. 
During the OxS the peroxidation of cell membrane phospho-
lipids and generation of 8-isoprostanes, the prostaglandin-like 
compounds, that can cause LUTS. We can conclude that con-
suming FWP may improve LUTS as well as OxS and inflam-
matory markers in patients with IPSS (8-19).

 Key words: LUTS, OxS, fermented whey.

PO1891
THE EFFECT OF NUTRITIONAL THERAPY ON QUA-
LITY OF LIFE IN STABLE CHRONIC OBSTRUCTIVE 
PULMONARY DISEASE (COPD)
S. Metin1,2, G. Kiziltan1, N. Ucar2 
1Baskent University, Faculty of Health Sciences, De-
partment of Nutrition and Dietetics, Ankara, Turkey 
2Ataturk Chest Diseases and Thoracic Surgery Edu-
cation and Research Hospital, Ankara, Turkey

Background and objectives: COPD (Chronic Obstructive 
Pulmonary Disease) patients should be considered at high risk 
for reduced quality of life because of systemic inflammation. 
The aim of this study was to determine the effect of nutritional 
therapy on quality of life in COPD. 

Methods: Participants of the study were 21 male, stable 
COPD patients, ages between 40-65 years (mean 58.8±4.75) 
without any systemic disease. Nutritional status was assessed 
by food-frequency questionnaire and Subjective Global As-
sessment. Daily nutrition intakes were calculated by nutrition 
information system (BEBIS) computer program for Turkey. 
Healthy nutrition and omega-3 supplemented (1g/day) dietary 
theraphy of COPD educations provided by dietitians. Quality 
of life (QOL) evaluated by Short Form-36 (SF-36) questionnai-
re, a general measure of quality of life in chronic diseases. Befo-
re and after dietary education, results of SF-36 subgroup scores 
compared with nutritional intakes and nutritional status(SGA) 
of the patients. Data evaluated by SPSS 13.0 for Windows. 

Results: Patients‘ daily energy intake was lower before the 
intervention. Daily mean dietary carbohydrate intake was 
263.1±58.18 g (52.8% of total energy) before intervention 
and 230.8±70.26 g (48.6% of total energy) after intervention 
(p<0.05). The percentage of dietary fat from total energy was 
32.9±5.30% before the intervention, this ratio increased to 
36.7±6.79% after the intervention (p<0.05). Omega-3 and 
omega-6 consumptions of the patients were increased after the 
dietary management (p<0.05). According to SF-36 question-
naire, after dietary management physical and mental compo-
nent scores were increased (p<0.05). Before and after dietary 
intervention, the percentages of well-nourished patients were 
90.5%, moderately-malnourished patients was 9.5% by SGA 
classification. Moderately-malnourished patients had low phy-
sical health score (p<0.05). 

Conclusions: According to these results, the effect of nutri-
tional therapy education is very important for COPD patients 
either on survival or quality of life. 

Key words: COPD, quality of life, diet, SF-36.
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PO1892
NUTRITIONAL SUPPORT WITH OMEGA-3 RICH 
DIETS IMPROVE INFLAMMATION, RESPIRATORY 
FUNCTIONS AND EXERCISE CAPACITY IN STABLE 
COPD
S. Metin1,2, G. Kiziltan1, N. Ucar2, M. Saka1 
1Baskent University, Faculty of Health Sciences, De-
partment of Nutrition and Dietetics, Ankara, Turkey 
2Ataturk Chest Diseases and Thoracic Surgery Edu-
cation and Research Hospital, Ankara, Turkey

Background and objectives: COPD (Chronic Obstructive 
Pulmonary Disease) is a major cause of chronic morbidity and 
mortality. However, none of the currently available agents are 
capable of slowing the relentless progression of disease. There-
fore, this study was planned to determine the nutritional status 
of COPD patients and to investigate the effects of nutritional 
support with low carbohydarate, omega-3 rich diet on inflam-
mation and respiratory functions. 

Methods: The study was conducted on 21 male patients ages 
between 40-65 years old without any systemic disease at Ata-
turk Chest Diseases and Thoracic Surgery Education and Re-
search Hospital. Nutritional status of the patients was assessed 
by food-frequency questionnaire, three-d 24-h dietary record 
and Subjective Global Assessment. BMIs calculated and gra-
ded as position papers on COPD published by the American 
Thoracic Society (ATS) and the European Respiratory Society 
(ERS). Six Minute Walking Test, BORG scale and respiratory 
functions were assessed. Biochemical parameters, anthropo-
metric measurements of the patients were also determined. 
Omega-3 rich diets were personalized. 

Results: The mean age and mean duration of COPD of the 
patients were 58.8±4.75 and 4.7±4.46 years, respectively. Be-
fore and after dietary management, anthropometric measu-
rements and biochemical parameters of patients were similar. 
According to SGA results, before and after management, the 
percentages of well-nourished and moderately-malnourished 
patients were also similar. After dietary intervention, patients’ 
mean BORG dyspnea scale results were decreased (p<0.05). 
The mean walking distance of the patients before and after 
dietary intervention were 395.9±53.65 m and 420.8±48.07 m 
respectively (p<0.05). Before and after dietary management, 
FEV1/FVC were 64.1±11.61% and 67.8±9.37% respectively 
(p>0.05). There was a significant negative correlation between 
dietary omega-3 and BORG dyspnea scale(r=-0.623, p=0.003). 

Conclusions: COPD patients should be considered at high 
risk because of systemic inflammation. For these reasons, accu-
rate and efficient medical nutrition therapy is important. 

Key words: COPD, omega-3 fatty acids, inflammation, 
dyspnea.

PO1893
LIVER ENZYMES AND CARDIOMETABOLIC RISK 
FACTORS IN EUROPEAN ADOLESCENTS; THE HE-
LENA STUDY
I. Labayen1, J R. Ruiz2, F B. Ortega2, G. Rodriguez3, C L. 
Davis4, M. Gonzalez-Gross5, C. Breidenassel6, S. de He-
nauw7, A. Marcos8, K. Widhalm9, J. Dallongeville10, D. 
Molnar11, G. Palacios5, F. Gottrand12, L A. Moreno13

1Department of Nutrition and Food Science, Univer-
sity of the Basque Country, Vitoria, Spain 
2Department of Physical Education and Sport, Uni-
versity of Granada, Granada, Spain 
3Department of Pediatrics, University of Zaragoza, 
Zaragoza, Spain 
4Department of Pediatrics, Medical College of Geor-
gia, Augusta, Georgia, USA 
5Department of Health and Human Performance, 
Universidad Politécnica de Madrid, Madrid, Spain 
6Department of Nutrition and Food Science, Univer-
sity of Bonn, Bonn, Germany 
7Department of Public Health, Ghent University, 
Ghent, Belgium 
8Department of Metabolism and Nutrition, Spanish 
Council for Scientific Research (CSIC), Madrid, Spain 
9Department of Pediatrics, Medical University of 
Vienna, Vienna, Austria 
10INSERM, U744, Institut Pasteur de Lille, Lille, Fran-
ce 
11Department of Pediatrics, University of Pecs, Pecs, 
Hungary 
12Department of Nutrition, University Lille Nord de 
France, Lille, France 
13University School of Health Sciences, University of 
Zaragoza, Zaragoza, Spain

Background and objectives: High levels of alanine amino-
transferase (ALT) and gamma glutamyltransferase (GGT), as 
well as low aspartate aminotransferase to ALT ratio (AST/ALT) 
are considered useful noninvasive early surrogate markers of 
non-alcoholic fatty liver disease and are associated with the 
risk of all-cause mortality. The aim of this work was to explore 
the associations of liver biomarkers with cardiometabolic risks 
and their clustering. 

Methods: ALT, GGT and AST/ALT were measured in 1084 
adolescents (52.8% females) aged from 12.5 to 17.5 years from 
nine European countries. We also measured waist circumfe-
rence, blood pressure, triglycerides, high density lipoprotein-
cholesterol and insulin. A continuous cardiometabolic risk 
(MetS) score was computed as the mean of the standardized 
outcomes scores (MetS Z-score). High MetS was defined as the 
coexistence of at least three of four adverse (>1SD) cardiome-
tabolic risk factors. 
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Results: High ALT and GGT levels and low AST/ALT ratio 
were associated with adiposity and with the number of adverse 
cardiometabolic risk factors in both males (all P<0.001) and 
females (all P<0.05). High GGT levels and low AST/ALT ratio 
were associated with high MetS Z-score in males and fema-
les (all P<0.001). Higher ALT was associated to higher MetS 
Z-score in males (P<0.001), but not in females. Additionally, 
ROC analyses showed a significant discriminatory accuracy of 
AST/ALT ratio in identifying the low/high MetS in male and 
female adolescents (both P<0.01). The AST/ALT ratio thres-
holds were: 1.00 for males 12.5-14.9y, 0.74 for males 15-17.5y, 
0.86 for females 12.5-14.9y and 0.87 for females 15.17.5y. 

Conclusions: Higher GGT and lower AST/ALT ratio are 
associated with higher cardiometabolic risk factors and their 
clustering in male and female European adolescents, while the 
associations of ALT were gender-dependent. Our results su-
ggest the usefulness of evalauting AST/ALT ratio as a screening 
test in the assessment of adolescents with high cardiometabolic 
risk.

Key words: Liver enzymes, cardiometabolic risk, adiposity.

PO1894
INFLUENCE OF WEIGHT STATUS ON CARDIOVAS-
CULAR AND LIPID PROFILE IN MOROCCAN OL-
DER ADULT WOMEN
V A. Aparicio1, A. Carbonell-Baeza2, M. Senhaji3, M del 
M. Fernandez1, D. Camiletti-Moiron1, P. Ruiz-Cabello1, 
M. Delgado-Fernandez4, P. Aranda1 
1Department of Physiology and Institute of Nutri-
tion and Food Technology, Faculty of Pharmacy and 
School of Sport Sciences, University of Granada, 
Granada, Spain  
2Department of Physical Education, Faculty of Edu-
cation Science, University of Cádiz, Cádiz, Spain 
3Department of Physiology and Pathophysiology, 
University Abdelmalek Essaadi, Tetouan, Morocco  
4Department of Physical Education and Sport, 
Faculty of Sport Sciences., University of Granada, 
Granada, Spain

Background and objectives: Overweight and obesity, 
which are highly related to cardiovascular disease (CVD), has 
become one of the main public health problems in Morocco. 
We aimed to analyze the association of weight status with car-
diovascular and lipid profile in Moroccan older adult women. 

Methods: The study comprised 151 women from the North 
of Morocco with an age ranged 45-65 years (52.5±0.6). Fatness 
was assessed by bioelectric impedanciometry and anthropo-
metry. We measured resting heart rate, blood pressure, and 

plasma fasting glucose, total cholesterol, LDL-cholesterol, 
HDL-cholesterol and triglycerides. The association between 
weight status and the study outcomes was examined by one-
way analysis of covariance after adjusting for age. Pairwise 
comparisons with Bonferroni’s adjustment were performed to 
identify between which groups the differences were significant. 
Chi Squared test was used to analyze differences on metabolic 
syndrome (MS) prevalence. 

Results: Women presented a BMI equal to 30.2 and an 81% 
of the sample was overweight or obese. Resting heart rate was 
75.9 beats per min. Systolic blood pressure was 132 mmHg and 
diastolic 72.1 mmHg. Plasma biochemical analysis showed a 
fasting glucose concentration of 110.6 mg/dL. Total choles-
terol was equal to 191.8 mg/dL, composed by 48.8 mg/dL of 
HDL-cholesterol and 120 mg/dL of LDL-cholesterol. Plasma 
triglycerides were 115 mg/dL. A 57% of the sample presented 
MS. Systolic as well as diastolic blood pressure increased across 
weight status categories (both, P<0.01). Plasma triglycerides 
and the prevalence of MS also increased as weight status in-
creased (P<0.05 and P<0.001, respectively). Pairwise compa-
risons showed differences mainly between the normal-weight 
vs. obese group. 

Conclusions: The prevalence of MS risk factors increased 
as weight status increased. Nutritional and exercise programs 
focus on a better cardiovascular and lipid profile are manda-
tory in this population. 

Key words: Weight status, metabolic syndrome, obesity, 
Moroccan.
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PREVALENCE OF OVERWEIGHT/OBESITY IN RE-
LATION TO HEIGHT FOR AGE IN CAMEROONIAN 
CHILDREN.
L. Navti1, K. Parhofer2, E. Tange3, F. Uta4, S. Bechtold-
Dalla Pozza5 
1Department of Biological Sciences, Catholic Uni-
versity of Cameroon , Bamenda, Cameroon  
2Department of Internal Medicine II, Ludwig-Maxi-
milians University, Munich, Germany  
3Department of Nutrition and Food Sciences, 
Catholic University of Cameroon, Bamenda, Came-
roon  
4Department of Pneumology, Ludwig-Maximilians 
University, Munich, Germany  
5Department of Endocrinology and Diabetology, 
Children’s Hospital, Ludwig-Maximilians University, 
Munich, Germany 

Background and objectives: In developed nations, ta-
ller children exhibit a greater propensity to overweight/obe-
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sity. This study tests the hypothesis that the prevalence of 
overweight/obesity is greater in taller children. Specifically, it 
explores the relationship between childhood height for age and 
two measures of body fatness – body mass index (BMI) and 
waist circumference (WC). 

Methods: A cross sectional study of 557 children(287 boys 
and 270 girls, mean age of 9.0 ± 1.8 years) from the North West 
Region of Cameroon. Height, weight and WC were measu-
red and BMI calculated. Variables were converted to standard 
deviation scores (SDS) using the WHO 2007 references for 
height, weight and BMI and UK 1990 references for WC. Cases 
were divided into quartiles of height SDS, then BMI and WC 
SDSs compared across quartiles using 1-way Anova with post-
hoc Bonferroni test. Prevalence of overweight/obesity (BMI for 
age > +1 SDS) and abdominal overweight/obesity (WC for age 
> 91st percentile) within each quartile determined. Odds ratios 
(OR) used to assess association between overweight and non-
overweight after logistic regression analysis. 

Results: Significant increase in mean BMI (-0.08 to 0.65) 
and WC (-0.11 to 0.87) SDSs with increasing quartiles of 
height SDS. Prevalence of overweight/obesity and abdomi-
nal overweight/obesity increased from the first quartile (0.7 
– 5.0%) to the fourth quartile (30.2 – 33.1%) of height SDS. 
Children with a higher height SDS had a more than three times 
higher OR for overweight/obesity than their shorter peers (p 
< 0.001). 

Conclusions: This study confirms that a higher height for 
age was associated to a higher frequency of overweight/obesity 
measured by BMI SDS. This is replicated when WC SDS is used 
as a measure of adiposity. However, more objective monitoring 
of height through longitudinal studies is needed to substantiate 
this suggestion. 

Key words: Height, waist circumference, BMI, children.

PO1896
OXIDANT AND ANTIOXIDANT STATUS IN CHRO-
NIC RENAL FAILURE PATIENTS
H F. Tbahritl1, D. Meknassi2, A. Messaoudi3, A. Kaddous2, 
M. Bouchenak1, K. Mekki1 
1Laboratoire de Nutrition Clinique et Métabolique, 
Faculté des Sciences, Université D’Oran, Oran, 
Algérie 
2Service de Néphrologie, Etablissement Hospitalier 
Universitaire d’Oran, Oran, Algérie 
3Service de Biochimie, Etablissement Hospitalier 
Universitaire d’Oran, Oran, Algérie

Background and objectives: Oxidative stress (OS) has been 
identified as a risk factor for cardiovascular diseases (CVD). In 
chronic renal failure (CRF) patients, OS is a disturbance of ba-

lance between pro-oxidant and antioxidant systems, leading to 
CVD. The aim of this cross sectional study was to evaluate the 
redox status in patients with different stages of CRF. 

Methods: 154 patients were divided into 6 groups accor-
ding to the classification of the National Kidney Foundation 
(2003). CRF stage 1 (n=28), CRF stage 2 (n=28), CRF stage 3 
(n=28), CRF stage 4 (n=18), Hemodialysis (HD; n=40) and 
peritoneal dialysis (PD, n = 12). Oxidant state was evaluated 
by analysis of thiobarbituric acid reactive substances (TBARS; 
Quintanilha et al., 1982), lipid hydroperoxide (LPO) and car-
bonyls (Cayman Chemical’s EIA kit). Antioxidant defense was 
evaluated by analysis of enzymes activities: superoxyde dismu-
tase (SOD), glutathione peroxidase (GPx), glutathione reduc-
tase (Gred) (Colorimetric photometric method; Fluka, Suisse) 
and Catalase (Cayman Chemical kit). 

Results: TBARS and LPO were elevated in HD and decrea-
sed in PD and CRF groups (p < 0.001). Carbonyls were increa-
sed in PD (1.30±0.16 mmol/mg; p < 0.001) compared to HD 
and to CRF groups. SOD (49.01±3.03U/g Hb) and GSH-Px 
(3.99±1.39U/g Hb) activities were decreased in HD compared 
to CRF groups and PD (p< 0.001). Moreover, Gred was decrea-
sed in HD (0.98±0.20U/g Hb) compared to CRF groups and 
PD (p < 0.001). Decrease in Catalase activity was noted only 
in HD (47.99±5.89U/g Hb) compared to CRF groups and PD 
(p < 0.001). 

Conclusions: HD and PD aggravate oxidative stress gene-
rated by uremia. HD accentuates lipid and protein oxidation, 
while PD aggravates protein oxidation. However, the activity 
of antioxidant enzymes was altered by both dialysis treatments. 

Key words: Oxidative stress, antioxidants enzymes, CRF, 
hemodialysis, peritoneal dialysis.
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RESVERATROL INHIBITED FAT INDUCED DYSBAC-
TERIA IN SYSTEM MIMICKING COLON FERMENTA-
TION
J. Sun1, 2, G. Le1, 2, Y. Shi1, 2, C. Qi3, H. Jiang (le falta el 
número), X. Tang. X1, 2 
1The State Key Laboratory of Food Science and 
Technology, JiangNan University, Wuxi, China 
2Institute of Food Nutrition and Functional Factor, 
School of Food Science and Technology, JiangNan 
University, Wuxi, China 
3COFCO Eastocean Oils and Grains Industries Co., 
Ltd., Zhangjiagang, China

Background and objectives: The growth of both Gram-
positive and, to a lesser extent, Gram-negative bacteria is inhi-
bited by fatty acids by hindrance of nutrient transportation and 
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accumulation of hydrogen peroxide in the cell. This might be a 
reason for high fat diet to change colon bacteria composition. 
This study was aimed to explore the influence of triglyceride 
and resveratrol, a typical antioxidant, on colon bacteria com-
position in a fermentation model in vitro. 

Methods: Fresh feces were sampled from a 30-year old 
healthy man, bacteria were immobilized polysaccharide gel 
beads and were inoculated in colon mimicking culture me-
dium (CMCM) for 48 h. Gel beads harvested and were then 
incubated in following medium: i) CMCM, ii) CMCM con-
taining monoglyceride (8g/L) or medium containing 0.06% 
of resveratrol. Lactobacilli, Escherichia coli and enterococ-
cus were detected by plate count on selective medium, total-
AOC, hydrogen dioxide and hydroxy radical scavenging ability 
(HRSA) were also analyzed. 

Results: Lactobacilli showed decreasing trend after mo-
noglyceride treatment. Escherichia coli and enterococcus 
showed increasing trend. Ratio of G+/G- bacteria decreased 
significantly while HRSA decreased significantly also. Resve-
ratrol addition significantly increased ratio of G+/G- bacteria. 
It led to significant decrease of hydrogen dioxide and increase 
of HRSA and T-AOC in fermenting system. T-AOC showed 
significant positive and negative correlation with lactobacilli 
(R=0.77, P=0.04) and enterococcus (R=-0.91, 0 P=.04), respec-
tively. hydrogen dioxide was significantly positive related with 
Escherichia coli (R=0.93, P=0.02). HRSA showed significant 
negative correlation with enterococcus (R=-0.60, P=0.03). 

Conclusions: Resveratrol can prevent monoglyceride indu-
ced decrease of G+/G- bacteria ratio and production of oxygen 
free radical. 

Key words: colon, fermentation, resveratrol, lactobacilli, 
hydrogen dioxide.

PO1898
SERUM URIC ACID LEVELS OF SECONDARY 
SCHOOL-AGE STUDENTS IN NORTHERN AND 
SOUTHERN REGIONS OF THAILAND
W. Suttikomin1, P. Leelahagul1, K. Klawisait2, G. Janthra-
nant2, W. Ponchai2, P. Wongnatgul2 
1Graduate Program In Nutrition, Faculty of Medicine 
Ramathibodi Hospital, Mahidol University, Nakhon 
Pathom, Thailand 
2Princess Chulabhorn’s College Chiangrai, Chiang 
Rai, Thailand

Background and objectives: Hyperuricemia is commonly 
associated with hypertension, metabolic syndrome, and other 
risk factors of cardiovascular disease. In our study we found 
that the secondary school-age students in Northern and 
Southern regions of Thailand had high prevalences of obesity, 

hypertriglyceridemia, and hypercholesteroldemia. The aim of 
this study was to investigate the serum uric acid levels and its 
relationship with cardiovascular risk factors in those secondary 
school-age students. 

Methods: The cross-sectional study by Waisaihealth Pro-
gram, involved 816 Thai northern, and 873 Thai southern se-
condary school-age students aged 11-19 years. Their nutritio-
nal and uric acid status were assessed by Tanita BC- 418 MA 
body composition analyzer, serum uric acid, serum triglyceri-
de and serum LDL cholesterol levels. 

Results: Serum uric acid levels ranged from 2.8-11.9 mg/
dL and 2.7-10.9 mg/dL in northern students and southern stu-
dents, respectively, no significant difference between two re-
gions. Mean±SD of serum uric acid level in northern female 
adolescents (4.9±1.0 mg/dL) was significantly lower than those 
in southern female adolescents (5.1±0.9 mg/dL). In obese and 
hypertriglyceridemic adolescents from northern and southern 
regions had significantly higher mean serum uric acid levels 
than those in normal weight adolescents. 

Conclusions: Our data indicated that obese and hypertri-
glyceridemic adolescents are prone to hyperuricemia. Thus 
these abnormalities can result in cardiovascular disease in their 
older age. Different dietary habits and life style among regions 
had effects on serum uric levels. 

Key words: Serum uric acid, hyperuricemia, adolescent, 
obesity.

PO1899
GLUTAMINE ADMINISTRATION MODULATES 
LUNG γδT CELL EXPRESSION IN SEPTIC MICE
Y M. Hu1, C L. Yeh2, M H. Pai3, S L. Yeh1 
1School of Nutrition and Health Sciences, Taipei 
Medical University, Taipei, Taiwan 
2Department of Food and Nutrition, Chinese Cultu-
re University, Taipei, Taiwan 
3Department of Anatomy, Taipei Medical University, 
Taipei, Taiwan

Background and objectives: Sepsis is a common clinical 
syndrome with high mortality rates. Acute lung injury is the 
most frequent complication of sepsis. Previous study reported 
that γδT cells play a major role in linking innate and adaptive 
immune systems and are instrumental in reducing lung dama-
ge associated with inflammation. Glutamine (GLN) has been 
considered as an essential amino acid during catabolic condi-
tions due to its immunomodulating properties. This study in-
vestigated the effects of GLN administration on regulating lung 
γδT cells in polymicrobial sepsis. 

Methods: Mice were randomly assigned to normal group 
(NC), septic saline group (SS), and septic GLN group (SG). All 



1173Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

mice were fed with chow diet. Sepsis was induced by cecal liga-
tion and puncture (CLP). The SS and SG groups were respecti-
vely injected with saline and 0.75 g GLN/kg body weight once 
via tail vein 1 h after CLP. Mice were sacrificed 6, 12, and 24 h 
after CLP. Their lungs were collected for further analysis. 

Results: Compared to normal mice, sepsis resulted in hig-
her lung γδT cell and neutrophil percentages and higher cyto-
kine expressed by γδT cells. The SG group had higher lung γδT 
cell percentage and lower neutrophil numbers. Apoptotic rates 
of lung γδT cells were lower, whereas neutrophils were higher 
than those of the SS group. Moreover, interleukin (IL)-17A, 
interferon-γ, and IL-10 expressed by γδT cells, and CXCR2 ex-
pressed by neutrophils decreased in the SG group. Also, GLN 
reduced IL-17A, IL-1β, and IL-23 concentrations and myelo-
peroxidase activity in lung tissues. 

Conclusions: Our results suggest that GLN administration 
after initiation of sepsis affects lung γδT cell percentage and 
cytokine secretion, and prevented apoptosis of γδT cells and 
neutrophil infiltration to the lungs. 

Key words: sepsis; acute lung injury; γδT cell; glutamine; 
Interleukin 17

PO1900
DISCOVERY OF A LOW GLYCEMIC INDEX POTATO 
AND RELATION BETWEEN IN VITRO STARCH DI-
GESTION AND GLYCEMIC RESPONSE
K. Ek2, S. Wang1, L. Copeland1, J. Brand-Miller2

1Department of Plant and Food Science, Faculty of 
Agriculture and Environment, The University of Syd-
ney, Sydney, Australia 
2Boden Institute of Obesity, Nutrition & Exercise 
and the School of Molecular Bioscience, The Univer-
sity of Sydney, Sydney, Australia

Background and objectives: Potatoes are the world’s third 
largest food crop and most extensively consumed root vegeta-
ble. Nutritional studies on potatoes using in vivo and in vitro 
approaches to classify digestibility and availability of carbo-
hydrates indicate that cooked potatoes contain mostly rapidly 
digested starch and have a high glycemic index (GI). Finding a 
low GI potato and developing a screening method for finding 
low GI cultivars is both a health and agricultural priority. Our 
aims were to screen commonly used and newly introduced cul-
tivars of potatoes, in a bid to discover a low GI potato and to 
describe the relationship between in vitro starch digestibility of 
cooked potatoes and their in vivo glycemic response. 

Methods: Seven commercial potato cultivars sourced from 
growers in Tasmania and South Australia, were tested for their 
GI according to International Standard Organisation (ISO) 
guidelines. In vitro enzymatic starch hydrolysis and chemical 

analyses, including amylose content were performed for each 
potato cultivar and correlations sought with the respective GI 
values. 

Results: The potato cultivars showed a wide range of GI 
values (53 - 103). The cultivar Carisma was classified as low 
GI, Nicola (GI = 69) as medium GI and the other five culti-
vars were classified as high GI according to ISO classification. 
The GI values were strongly and positively correlated with the 
percentage in vitro enzymatic hydrolysis of starch from the 
cooked potatoes. Content of total starch, amylose, and dietary 
fibre were not correlated to in vitro starch digestibility or GI of 
the cooked potatoes. 

Conclusions: A low GI potato cultivar (Carisma, GI = 53) 
was identified. Under the conditions of our experiments, in vi-
tro methods were a reliable predictor of GI classification for 
potatoes. 

Key words: glycemic index, potatoes, in vitro digestion, 
amylose.

PO1901
ANDROGRAPHOLIDE SUPPRESSES TNF-α-
INDUCED OXIDATIVE STRESS BY MODULATING 
CELLULAR ANTIOXIDATION IN HUMAN EN-
DOTHELIAL CELLS
L. Chia-Yang1, L. Kai-Li2, C. Haw-Wen en el eventspro no 
se indica donde trabaja/estudia
1School of Nutrition, Chung Shan Medical Universi-
ty, Taichung, Taiwan 
2Department of Nutrition, China Medical University, 
Taichung, Taiwan

 Background and objectives: Andrographolide, the major 
bioactive component of Andrographis paniculata, has been 
demonstrated to have various biological properties including 
anti-inflammation, anti-oxidation, and anti-hepatotoxicity. 
Oxidative stress is considered to be a major health risk in aging, 
inflammation, cancer, atherosclerosis, and diabetes mellitus. 
Previous studies have shown that NADPH oxidase is a major 
source of reactive oxygen species. Many phytochemicals were 
shown to up-regulate the expression of antioxidant genes asso-
ciated with endothelial cells. 

Methods: In this study we used EA.hy926 endothelial-like 
cells as cell model, and used Western blotting, real-time PCR, 
spectrophotometer, shRNA, and peroxide formation to explore 
the antioxidative activity of andrographolide. 

Results: The results showed that andrographolide induces 
heme oxygenase-1 (HO-1) and glutamate cysteine ligase modi-
fier subunit (GCLM) gene expression, and superoxide dismu-
tases (SOD-1), and glutathione reductase (GSR) gene expres-
sion as well as enzyme activity in a time-dependent manner. 
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The mechanism underlying up-regulation of HO-1 and 
GCLM by andrographolide is associated with ERK or PI3K/
Akt pathways. Nrf2 and AP-1 were demonstrated to play a cru-
cial role in modulating HO-1, GCLM, SOD-1, and GSR gene 
expression by using shNrf2 and shJUN. Cellular GSH level is 
increased by andrographolide, and andrographolide-induced 
increase in GSH level is blocked by shGCLM. TNF-α induces 
the activation of NADPH oxidase subunits, p47 and p67. In 
addition, TNF-α-induced oxidative stress is attenuated by an-
drographolide. Further, shp47 abolished TNF-α-induced p65 
nuclear translocation and ICAM-1 gene expression. 

Conclusions: Taken together, andrographolide attenuates 
TNF-α-induced oxidative stress is at least in part through en-
hancement of cellular antioxidative capacity. These results im-
plicate that andrographolide is an antioxidant candidate based 
on its antioxidant status-enhancing effect. 

Key words: andrographolide, antioxidation, TNF-α, 
NADPH oxidase, human endothelial cells.

PO1902
DIETARY QUERCETIN ATTENUATES OXIDANT-IN-
DUCED ENDOTHELIAL DYSFUNCTION AND ATHE-
ROSCLEROSIS IN APOE KO MICE FED A HIGH-FAT 
DIET
N. Ward1, Y. Shen1, I. Puddey1, Y. Wang2, R. Stocker3, K. 
Croft1 
1School of Medicine & Pharmacology, University of 
Western Australia, Perth, Australia 
2School of Medical Sciences, University of Sydney, 
Sydney, Australia 
3Victor Change Cardiac Research Institute, Sydney, 
Australia

Background and objectives: There are several lines of evi-
dence to suggest that quercetin, a polyphenol derived in the 
diet from fruits and vegetables, contributes to cardiovascular 
health. Endothelial dysfunction is an early risk factor in the de-
velopment of atherosclerosis. The aim of this study was to in-
vestigate the effects of quercetin supplementation on endothe-
lial function and the development of atherosclerosis in mice 
fed a Western high fat diet (HFD) 

Methods: Wild-type (WT) C57BL6 and ApoE KO mice 
were randomly assigned to receive either (i) high fat diet 
(HFD), or (iii) HFD supplemented with 0.5% w/w quercetin 
(Q) for 14 weeks. 

Results: Compared with animals fed the HFD, the HFD 
supplemented with quercetin attenuated the development of 
atherosclerosis in the ApoE KO mice. The HFD+Q diet sig-
nificantly improved endothelium-dependent relaxation of aor-

tic rings isolated from WT, but not ApoE KO mice, while the 
HFD+Q attenuated hypochlorous acid-induced endothelial 
dysfunction in aortic rings from both the WT and ApoE mice. 
Mechanistic studies revealed that the HFD+Q significantly 
improved oxidative stress, urinary nitrite levels, endothelial 
NO synthase activity and increased heme oxygenase-1 (HO-1) 
protein expression in aorta. Separate experiments demonstra-
ted that quercetin did not protect against oxidant-induced en-
dothelial dysfunction in arteries obtained from heterozygous 
HO-1 KO mice. 

Conclusions: Quercetin protects mice fed a high fat diet 
against oxidant-induced endothelial dysfunction and ApoE 
KO mice against atherosclerosis. These effects are associated 
with improvements in NO bioavailability and critically related 
to arterial induction of HO-1. 

Key words: quercetin, endothelial function, atherosclerosis, 
HO-1.

PO1903
EFFECTS OF DIFFERENT AMOUNTS AND TYPES 
OF DIETARY FATTY ACIDS ON BODY WEIGHT, 
FAT ACCUMULATION AND LIPID METABOLISM IN 
DIET-INDUCED OBESE HAMSTERS
Y W. Chien1, J H. Yang1, C H. Hsia1, C Y. Chen1, S Y. Lim1 
1Taipei Medical University , Taipei City, Taiwan

Background and objectives: The aim of this study was to 
assess the effect of different amounts of a special mix oil on 
body weight, fat accumulation and lipid metabolism of ham-
sters with diet-induced obesity (DIO). 

Methods: This special mix oil contains 60% monounsatura-
ted fatty acids (MUFAs) and the polyunsaturated-to-saturated 
fatty acid ratio is adjusted to 5 (P/S ratio = 5). Male Golden 
Syrian hamsters were randomly assigned to the control group 
(n=12) and obesity group (n=30) which were given low-fat 
diet (5% w/w soybean oil) and high-fat (35% w/w) respectively 
during DIO period for 9 weeks. After DIO period, the obesi-
ty hamsters were randomly subdivided into three subgroups 
(n=10/group) switched to a low-fat, moderate-fat and high-fat 
diet: the 5% (w/w) experimental mix oil (OB-M5) group, 15% 
experimental mix oil (OB-M15) group and 20% experimental 
mix oil (OB-M20) group for 8 weeks. The control hamsters 
continued on a low-fat diet. Consumption of food was mea-
sured daily, and body weight was measured weekly. Serum 
insulin and leptin concentrations were assessed. Hepatic and 
adipose tissue fatty acid metabolic enzymes were determined 
using enzyme activities analysis. 

Results: After the DIO period, the obesity group signifi-
cantly increased in weight and weight gain compared with the 
control group. No differences were observed in weight, weight 
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gain, epididymal and retroperitoneal fat weights in all groups 
after 8 weeks dietary intervention. Conclusions: Experimental 
mix oil (MUFAs 60%, P/S ratio = 5) seemed to be beneficial 
in preventing moderate and high fat intake caused weight and 
adipose tissue weight gain by preventing insulin concentration, 
fatty acid synthase(FAS) and lipoprotein lipase(LPL) enzymes 
activity increased in DIO hamsters. 

Key words: monounsaturated fatty acids, polyunsaturated 
to saturated fatty acid ratio, diet-induced obesity.

PO1904
ESTIMATE OF A MINERAL COMPOSITION FOR AN 
ORAL FOOD COMPLEMENT TO HOSPITALIZED 
ONCOLOGIC PATIENTS 
K. Diego Quintaes1, J S. Manzoli de Sá1, K A. Louvera Sil-
va1, D C. Faria Moreira1, M A. Morgano2 
1Ouro Preto Federal University, Nutrition School, 
Ouro Preto, Brazil 
2Quality and Control Center of Foods, Food Techno-
logy Institute, São Paolo, Brazil

Background and objectives: Sometimes hospitalized 
patients have insufficient alimentary ingestion. This study 
analyzed the mineral composition of an artisanal oral food 
complement (OFC) through the data of food consumption of 
oncologic patients who received oral diet, separately or asso-
ciated to the OFC. 

Methods: The mineral composition, determined by ICP 
OES, and the food consumption of patients under regular, 
blend and soft diets were evaluated in six non-consecutives 
weekdays, without repetition of the menu, being that patient 
with increased nutritional necessities also received OFC. The 
levels of Ca, P, Na, K, Mg, Mn, Zn, Cu and Se consumed by the 
patients were calculated deducting the weight from the leftover 
of the sent weight , using an electronic scale. Results were com-
pared to the nutritional recommendations (RDA), with statis-
tical analysis by ANOVA and Tukey tests (P<0.05). 

Results: A total of 163 patients participated: 77.3, 16.6 and 
6,1% under regular, blend and soft diet, respectively, being that 
23.0, 30.7 and 40.0% received OFC with their diet. The average 
acceptances of the diets was of 70.0% and OFC 89,7%. There 
were fewer acceptance for the meal following the OFC, lunch 
(49.7 versus 56.8%) and dinner (64.9 versus 57.6%). The ade-
quacy of the consumption was similar among patients with or 
without OFC, except for the Ca which recommendation was 
reached by the patients with OFC (p<0.001). The mineral con-
tent to achieve RDA using OFC was estimated to be 700 mg Ca; 
0.1 mg Cu; 0.2 mg Fe; 2600 mg K; 200 mg Mg; 0.4 mg Mn; 2.9 
mg Zn; 0.02 mg Se, without P and Na. 

Conclusions: Mineral supplementation to patients beco-

mes necessary to comply with RDA. The administration of 
mineral supplements is recommended in these patients given 
the fact that there is no interference with the patient’s meals 
acceptance. 

Key words: dietotherapy, food analysis, food consumption, 
nutritional supplement.

PO1905
NUTRITIONAL EVALUATION OF DAILY INTAKE IN 
ALZHEIMER’S PATIENTS
J M. Rubio-Perez1, P. Zafrilla1, P. Palacio-Vales1, J M. 
Morillas-Ruiz1

1Department of Food Technology & Nutrition, 
Catholic University of San Antonio, Murcia, Spain

Background and objectives: Changes in nutritional status, 
primarily characterized by meaningful weight reduction, are 
reported during the course of Alzheimer’s disease (AD). The 
aim of the present study was to evaluate the daily intake of a 
group of elderly subjects with Alzheimer’s dementia and a con-
trol group. 

Methods: 100 subjects were included in this study. 24 pa-
tients (17 females and 7 males), aged 76±4 years (mean±SEM), 
with AD at initial phase (ADI) and 24 patients (18 females and 
6 males), aged 77±3 years with AD at moderate phase (ADM). 
All patients were selected from Alzheimer’s associations of the 
Region of Murcia, Spain. Furthermore, 52 control subjects (C) 
(40 females and 12 males), aged 79±4 years, without demen-
tia were included. It was performed a nutritional evaluation of 
daily intake by means of a 24 h questionnaire and it was done 
for three not consecutive days, including a holiday. The nutri-
tional survey data were processed with Dietsource 3.0 software. 
Anthropometric variables, including weight, height and body 
mass index, were measured. Statistical analysis was performed 
with SPSS 17.0 software. 

Results: The weight of ADM (64.84±1.90 kg) was signifi-
cantly lower (p=0.002) than the weight of C (74.87±2.46 kg), 
as well as the caloric intake (1776 kcal/24h vs. 2106 kcal/24h) 
(p=0.006). It was observed that, with advance of the disease, 
this caloric intake was lower (ADI=2020 kcal/24h; ADM=1776 
Kcal/24h) (p=0.04). In ADM, daily intake of folic acid 
(268±22.79 μg), selenium (44.02±7.03 μg) and zinc (7.20±0.53 
mg) was lower than the intake of these micronutrients in C 
(p<0.05). 

Conclusions: It is necessary to perform a nutritional edu-
cation to the family or caregivers of Alzheimer’s patients to im-
prove their nutritional status, especially in the moderate stage 
of the disease, to avoid associated complications. 

Key words: Alzheimer’s disease, daily intake, nutritional 
evaluation.
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PO1906
AN UNDIGESTED GLIADIN PEPTIDE ACTIVATES 
INNATE IMMUNITY AND PROLIFERATIVE SIGNA-
LLING IN ENTEROCYTES: ROLE IN CELIAC DISEA-
SE
M. Nanayakkara1, G. Lania1, M. Maglio1, V. Discepolo1, 
R. Auricchio1, M. Sarno1, R. Troncone1, S. Auricchio1, M 
V. Barone1 
1Department of Pediatrics and ELFID, University of 
Naples Federico II, Naples, Italy

Background and objectives: Upon ingestion of gliadin, the 
major protein component of wheat and other cereals, the ce-
liac intestine is characterized by the proliferation of crypt en-
terocytes with an inversion of the differentiation/proliferation 
program. Gliadins, and A-gliadin peptide P31-43 in particular, 
act as growth factors for Celiac Disease (CD) crypt enterocytes. 
The effects of gliadin on proliferation and activation of innate 
immunity are mediated by growth factors (EGF) and innate 
immunity mediators (IL15). We studied the molecular bases of 
the proliferative and innate immune response to gliadin pepti-
des in enterocytes. 

Methods: CaCo-2 cells have been used to study EGF, IL15 
and P31-43 induced proliferation. Silencing mRNAs and bloc-
king EGFR- IL 15-antibodies have been used to study prolife-
ration in CaCo-2 cells and intestinal biopsies from CD patients 
and controls. 

Results: In CaCo-2 cells IL15 and EGF cooperate to indu-
ce proliferation in intestinal epithelial cells at both the trans-
criptional and post transcriptional levels and the relative re-
ceptors can interact to activate each other signalling. We have 
also found that P31-43 effects on CaCo-2 cell proliferation 
and downstream signalling are mediated by cooperation bet-
ween EGF and IL15. Only when used in combination, blocking 
EGFR and IL15 antibodies, can reduce the increased crypts en-
terocytes proliferation in intestinal biopsies from CD patients. 

Conclusions: EGFR/IL15R-alpha cooperation regulates 
intestinal epithelial proliferation induced by EGF, IL15 and 
gliadin peptide P31-43. Increased proliferation of crypt entero-
cytes in the CD intestine is mediated by EGF/IL15 cooperation. 

Key words: Celiac Disease, EGF, IL15, intestinal prolifera-
tion.

PO1907
ADHERENCE TO THE MEDITERRANEAN DIET AND 
RISK OF BLADDER CANCER IN THE EUROPEAN 
PROSPECTIVE INVESTIGATION INTO CANCER 
AND NUTRITION
G. Buckland1,2, N. Roswall2, M M. Ros3, H B. Bueno-de-
Mesquita3, A. Tjonneland2, N. Travier1, C A. Gonzalez1 
1Unit of Nutrition, Environment and Cancer, Cancer 
Epidemiology Research Programme, Catalan Insti-
tute of Oncology (ICO-IDIBELL), Barcelona, Spain 
2Institute of Cancer Epidemiology, Danish Cancer 
Society, Copenhgen, Denmark 
3The National Institute for Public Health and the 
Environment (RIVM), Bilthoven, The Netherlands

Background and objectives: There is growing evidence on 
the protective effect of the Mediterranean dietary on cancer. To 
our knowledge though, no epidemiological study to date has 
investigated the influence of the Mediterranean diet on bladder 
cancer. Therefore, we evaluated the association between ad-
herence to the Mediterranean diet and risk of urothelial cell 
bladder cancer (UCC) in the European Prospective Investiga-
tion into Cancer and Nutrition (EPIC). 

Methods: 477,312 participants (29.8% male), mostly aged 
25-70 years, were recruited from 10 European countries bet-
ween 1991-2000 and included in this analysis. Information 
from validated dietary questionnaires was used to develop a 
relative Mediterranean diet score (rMED) which represented 
each participant’s level of adherence to a Mediterranean die-
tary pattern, including 9 key components. Multivariable Cox 
regression models were used to assess the effect of the rMED 
on UCC risk. The models were stratified by sex, center and age 
at recruitment and adjusted for energy and tobacco smoking 
(status, intensity, duration and time since quitting). 

Results: After an average follow-up of 11 years, 1,425 parti-
cipants (70.9% male) were diagnosed with a first incident UCC 
(430 classified as aggressive/ high risk tumours and 413 as non-
aggressive/low risk tumours). There was no evidence of a sta-
tistically significant association between the rMED and risk of 
UCC overall (HR: 0.84 (95% CI 0.69, 1.03)) or in aggressive 
(HR: 0.88 (95% CI 0.61, 1.28)) and non-aggressive tumours 
(HR: 0.78 (0.54, 1.14)) for a high versus low rMED score. There 
was also no evidence of interaction by smoking, body mass in-
dex, European region or age at diagnosis. 

Conclusions: In EPIC, there is no evidence that adherence 
to the Mediterranean diet is associated with risk of UCC. The-
se findings reflect the weak evidence for associations between 
questionnaire-derived dietary factors and bladder cancer risk. 

Key words: Mediterranean diet, bladder cancer, cohort.
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PO1908
DIABETES KNOWLEDGE EVALUATION IN TYPE 2 
DIABETIC PATIENTS
M. Dominguez-Lopez1, I. Gonzalez-Molero1, M. Gonza-
lo-Marin1, M. Garcia1, M S. Ruiz de Adana1 
1Endocrinology and Nutrition Service, Carlos Haya 
Hospital, Málaga, Spain

Background and objectives: Knowledge about medica-
tions, diet, exercise, home glucose monitoring, foot care, and 
treatment modifications is necessary to effectively self-manage 
diabetes. The aim of this study was to assess the knowledge 
among our type 2 diabetic patients and to identify knowledge 
deficits and features that are associated with this knowledge. 

Methods: A cross-sectional sample survey of patients’ 
knowledge of diabetes was carried out by administering a 23-
item diabetes knowledge questionnaire adapted to Spanish lan-
guage to collect information. 

Results: 90 patients were evaluated, mean age 6.,1+/-11.7 
years, 57.1% men. Mean duration of diabetes was 12+/-8.66 
years, mean time of attendance in our endocrinology de-
partment 3.45+/-3.47 years. 35.7 % presented chronic com-
plications disease-related; 70% HTA, 73% obesity and 83.3% 
dyslipemia. 30 % were treated with oral hypoglycemic agents 
(OHA), 10% insulin treated and 60% with combined treatment. 
Mean BMI was 33.8 +/-4.8, and mean HbA1c 7.55+/-1.05%. 
51.9% of the patients answer correctly more than 75% of the 
questions and 48.1% more than 50 %. None of the patients an-
swered correctly less than 50%. The number of right answers 
was statistically significant regarding age (mean 58.8±12.9 
years in more than 75% of right answers vs 65.1±10.1 years in 
50-75% of right answers, PO,05 ), but there were no signifi-
cant differences depending on years of evolution (12.7± 10.2 
vs 10.3±6.3 ), BMI (33.5±5.5 vs 33.7± 4.9), HbA1c (7.4±1.2 
vs 7.8±0.7%) or time of endocrinology clinic attendance 
(4±4.1vs2.7±2,5 years). There were also no statistically signi-
ficant differences depending on sex, chronic complications or 
previous educational programms. Insulin treated patients an-
swered correctly more than 75% in 100% of cases vs patients 
treated with OHA (41,2%, PO,026 ). 

Conclusions: In our group of DM2 patients, most of them 
had appropriate diabetes related knowledge. Patients with bet-
ter scores had less mean age, and are insulin-treated. 

Key words: Diabetes, knowlegde, nutrition.

PO1909
ASSOCIATIONS BETWEEN FTO GENE POLYMOR-
PHISM, DIET, PHYSICAL ACTIVITY, AND BODY 
MASS INDEX IN LITHUANIAN ADULT POPULA-
TION
J. Petkeviciene1, V. Kriaucioniene1, A. Smalinskiene2, A. 
Raskiliene1 
1Department of Preventive Medicine, Lithuanian 
University of Health Sciences, Kaunas, Lithuania 
2Institute of Cardiology, Lithuanian University of 
Health Sciences, Kaunas, Lithuania

Background and objectives: Single-nucleotide polymor-
phism rs9939609 in FTO gene is significantly associated with 
body mass index (BMI). Moreover, lifestyle factors, including 
diet and physical inactivity, are important contributors to 
weight gain. The aim of this study was to assess the effect of 
FTO gene polymorphism, energy and nutrient intake, physi-
cal activity, and gene-environmental interactions on BMI in 
Lithuanian adult population. 

Methods: A cross-sectional health survey was carried out 
in random sample of Lithuanian population aged 25–64 years. 
The data from 1026 subjects (424 men and 602 women) were 
analysed. Single-nucleotide polymorphism rs9939609 was as-
sessed using a real-time polymerase chain reaction. 24-hour 
recall and food frequency questionnaire were used for eva-
luation of dietary habits. BMI was calculated using measured 
height and weight. Multiple linear regression models were fit-
ted to test the effects of FTO genotype, diet, physical activity as 
well as gene-environmental interactions on BMI. 

Results: Men and women with TT genotype had the lowest 
mean values of BMI, while individuals carrying AA genotype 
had the highest BMI. Compared to the carriers of TT genoty-
pe, the likelihood of obesity was significantly higher for the ca-
rriers of AA genotype (odds ratio was 1.69, 95% confidence in-
terval 1.29-2.21). No significant association was found between 
rs9939609 and dietary intake or physical activity. Multivariate 
linear regression analysis showed that FTO genotype, percen-
tage of energy from fat, and physical activity were significant 
determinants of BMI. Our data did not reveal any statistica-
lly significant interactions between FTO genotype and energy 
intake as well as nutrient intake on BMI. However, high level 
of physical activity attenuated the effect of the FTO polymor-
phism on BMI (p for interaction 0.02). 

Conclusions: No interaction of rs9939609 with energy and 
nutrient intake on BMI was found. Physical activity can modu-
late the effect of FTO on BMI.

 Key words: obesity, gene-environmental interactions.
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PO1910
USE OF WAIST TO HEIGHT RATIO IN ASSESSING 
METABOLIC DERANGEMENTS AMONG NORMAL 
AND OVERWEIGHT/OBESE INDIVIDUALS
V P. Wickramasinghe1, C. Arambepola2, P. Bandara1, M. 
Abeysekera1, S. Kuruppu1, P. Dilashan1, B S. Dissana-
yake1 

1Department of Paediatrics, University of Colombo, 
Colombo, Sri Lanka 
2Department of Community Medicine, University of 
Colombo, Colombo, Sri Lanka

Background and objectives: Although BMI is used to 
assess obesity it does not always relate to central obesity, the 
main metabolic risk factor. Waist circumference(WC) to height 
ratio(WHtR) is a simple index of central obesity. This study 
looks at its usefulness in detecting metabolic derangements in 
5-15 year old Sri Lankan children.

 
 Methods: A cross sectional descriptive study conducted in 
Colombo district. Height, weight and WC were measured. FM 
assessed using InBody-230 BIA machine (Boispace Co Ltd, 
South Korea) and validated against Sri Lanka body composi-
tion equations. BMI and WHtR were calculated. BMI was clas-
sified based on IOTF cutoffs. After a 12hour fast, blood was 
drawn for fasting blood glucose(FBS) and lipid profile. Stan-
dard OGTT was performed with random blood sugar(RBS) 
at 2hours. Metabolic derangements(MetD) were defined as; 
WC for age >90th centile (UK standards); FBS>100mg/dl 
or RBS>140 mg/dl; HDL-C<40mg/dl; triglyceride>150mg/
dl; and SBP/DBP >+2SD for age (UK standards). Metabolic 
syndrome(MetS) was diagnosed by a high WC with >2 MetD. 
ROC were drawn to determine best WHtR that predicts MetS 
as well as >2 MetD.

Results: 920 children (547boys) were studied. 13.3% were 
obese/overweight and 38.5% had a normal BMI. 13.6% had 
central obesity. Those with normal BMI, but central obe-
sity had higher total and LDL cholesterol and triglyceride 
levels(p>0.05). WHtR detected more cases with abnormal, 
cholesterol and HDL than BMI, but triglyceride, LDL and 
ALT cases detected were similar by both. WHtR to detected 
MetS was 0.51(sensitivity-1.00; specificity-0.83) in boys and 
0.49(sensitivity-0.83; specificity-0.83) in girls. To detect >2 
MetD was 0.42(sensitivity-0.6; specificity-0.62) in boys and 
0.45(sensitivity-0.62; specificity-0.62) in girls. 

Conclusions: Internationally accepted BMI and WHtR 
have similar efficacy in detecting MetD. Cutoffs developed for 
MetS is similar to international cutoffs, but to detect >2 MetD 
is quite low. 

Key words: Waist height ratio, Sri Lankan children, central 
obesity.

PO1911
SELENIUM DEFICIENCY IN ASYMPTOMATIC HIV-
INFECTED ADULTS
M. Stambullian1, 2, S. Feliu1, A. Piñeiro3, E. Villaamil3, L I. 
Cassetti2, N. Slobodianik1

1Department of Nutrition, School of Pharmacy and 
Biochemistry, University of Buenos Aires, Buenos 
Aires, Argentina 
2Helios Salud, Buenos Aires, Argentina 
3Department of Toxicology, School of Pharmacy 
and Biochemistry, University of Buenos Aires, Bue-
nos Aires, Argentina

Background and objectives: Selenium is particular rele-
vant in HIV infection because it might modulate immune cells. 
The aim of this study was to evaluate selenium status in asymp-
tomatic HIV-infected outpatients. 

Methods: Descriptive, cross-sectional study which inclu-
ded 106 HIV-infected adults. Samples of whole blood were co-
llected from fasting patients. Clinical data were obtained from 
medical records. Plasma selenium was determined in hemo-
lysis-free plasma by flame atomic absorption spectrometry. A 
calibration curve was performed, using commercial standards. 
Reference values were taken from international bibliography 
(60–160 µg/L). The Ethics Committee of the University of Bue-
nos Aires approved the study. All participants gave informed 
consent before recruitment. Student´s t-test, ANOVA or Wil-
coxon Rank Sum analysis were applied to analyze differences 
between means. Pearson´s correlation coefficient was used to 
measure the relationship between selenium and other parame-
ters. Values were considered statistically significant for p<0.05. 
Software used was SPSS17.0. 

Results: 69.8% males, mean (SD), age 38,6 (8,5) years old. 
80% under antiretroviral treatment. Media (SD) CD4 count of 
461.7 (235.0) cells/mm3, median (IQR) viral load <50 (<50-
433000) copies/mL. Although nutritional status evaluated by 
BMI seemed to be well [24.3 (4.1) kg/m2], 63.3% of the pa-
tients presented selenium under reference value. Selenium me-
dian (IQR) was 49.3(31.9-68.75) µg/L. It is interesting to point 
out that patients with less than 200 CD4/mm3 had a signifi-
cantly lower selenium mean (SD) than patients with more than 
200 CD4/mm3 [32.3 (15.0) µ/L vs. 57.0 (26.1) µ/L with 200-500 
CD4/mm3, p<0.001; vs. 51.6 (27.2) µ/L with >500 CD4/mm3, 
p=0.034]. On the other hand, viral load and selenium had a sta-
tistical direct correlation (Pearson coefficient 0.248; p=0.018). 

Conclusions: The results show a great number of patients 
with selenium deficiency, which seems to have a relation with 
HIV parameters. Nutritional counseling to improve nutrient 
adequacy should be performed from the diagnosis of HIV. Par-
tially supported by UBA (Grant 20020100100044). 

Key words: HIV, selenium,deficiency, adult, CD4.
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PO1913
BODY FAT AND INFLAMMATION IN CUBAN 
SCHOOL CHILDREN
M. Hernandez-Triana1, V. Ruiz-Alvarez1, M E. Diaz-San-
chez1, C. Viera-Cosiñol1, H. Hernandez-Hernandez1, G. 
Pita-Rodriguez1, A. Cabrera1, I. Puentes1 
1Department of Biochemistry and Physiology, Insti-
tute of Nutrition , La Habana, Cuba

Background and objectives: Body fat excess is associated 
with insulin resistance and inflammation. The aim of this study 
was to identify this association in school children. 

Methods: Case-control study in 2012 with 51 overweight 
(OW) (mean age 107 months) and 51 normal children, paired 
by age, sex, and socioeconomic status, and submitted to mea-
surements of body fat by deuterium dilution, inflammatory ci-
toquines, insulin, ferritin, transferrin receptors, glucose, serum 
lipids, haemoglobin, energy expenditure, blood pressure, and 
dietary intake. Comparisons were carried out means Odd ra-
tios, Mann Whitney tests, main component and multivariate 
analysis and logistic binary regression. 

Results: OW children with 1.7 times more body fat showed 
higher levels of C-Reactive Protein (CRP), insulin, triglyceri-
des, blood pressure, physical activity, and higher intake of refi-
ned cereals, canned fruits, soft drinks, fast foods, dietary ener-
gy, carbohydrate, polysaccharides, animal fat, methionine, and 
sodium; the essential fatty acids intake was lower and the su-
gar intake double as recommended and not different between 
groups. Most OW children had both parents OW (OR=7.955, 
P=0.0000) and mothers with higher BMI at pregnancy. Chil-
dren born by caesarea showed a 2.4 higher risk to be OW at 
school age (p=0.0031, IC: 1.04–5.56). Four factors explained 
72% of the sample variance: the association between adiposity, 
higher fast foods and fat intake and higher levels of CPR and 
insulin. 

Conclusions: Fat accretion in school children was strongly 
associated to inflammation, hyperinsulinemia, and high intake 
of fast foods, refined cereals, total energy, carbohydrates, so-
dium, and animal fat. Overweight was more related with food 
intake, BMI at pregnancy and parents´ overweight, than with a 
sedentary life style. 

Key words: body fat, school children, inflammation, cito-
quines.

PO1914
THE MEDITERRANEAN DIET IMPROVES THE LOW-
DENSITY LIPOPROTEIN PARTICLE SIZE PHENOTY-
PE IN MEN WITH METABOLIC SYNDROME
C. Richard1, P. Couture1, S. Desroches1, B. Lamarche1 
1Institute of Nutrition and Functional Foods, Laval 
University, Quebec, Canada 

Background and objectives: Studies have indicated that in-
dividuals with small, dense low density lipoprotein (LDL) par-
ticles are at increased risk of cardiovascular disease. The impact 
of the Mediterranean diet (MedDiet) on various electropho-
retic characteristics of LDL particles has not been extensively 
studied to date. The objective of the study was to investigate 
the effect of the MedDiet without weight loss (-WL) and with 
weight loss (+WL) on various features of the LDL particle size 
phenotype in men with metabolic syndrome (MetS). 

Methods: The diet of 19 men with MetS (NCEP-ATP III, 
age 24-62 years) was first standardized to a typical North 
American control diet that they consumed for 5 weeks under 
isoenergetic feeding conditions (all foods and beverages provi-
ded). Subjects were then fed a MedDiet for 5 weeks also under 
isoenergetic conditions (MedDiet-WL), after which they un-
derwent a 20-week weight loss period in free-living conditions 
(average weight loss -10.2 ± 2.9% body weight, P<0.01). This 
was followed by consumption of the MedDiet (5 weeks) under 
isoenergetic conditions (MedDiet+WL). Features of the LDL 
size phenotype were determined at the end of each isoenergetic 
feeding period by polyacrylamide gradient gel electrophoresis. 

Results: MedDiet-WL led to a significant increase in LDL-
peak particle diameter (LDL-PPD, +0.7%) and in the propor-
tion of medium size LDL (LDL255-260 Å, +11.1%) and redu-
ced the proportion of small dense LDL (LDL<255 Å, -11.7%) 
vs. the control diet (all P<0.05). MedDiet+WL was associated 
with a further increase in LDL-PPD (0.2%, P<0.05) but had no 
further impact on the proportion of small dense LDL compa-
red with MedDiet-WL. 

Conclusions: Data from this controlled feeding study su-
ggest that consumption of MedDiet, even in the absence of 
weight loss, beneficially alters the atherogenic properties of 
LDL particles in high risk men with MetS. 

Key words: Mediterranean diet, metabolic syndrome, 
weight loss, LDL particle size.
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PO1915
ARTHROSPIRA PLATENSIS AS NUTRITION 
SUPPLEMENT FOR ADULTS INFECTED BY THE HU-
MAN IMMUNODEFICIENCY VIRUS
F. Winter1, F. Emakam1, J. Kfutwah2, M. Azabji3, M. 
Krawinkel1 
1Institute of International Nutrition, University of 
Giessen, Giessen, Germany 
2Laboratory of Virology, Centre Pasteur Cameroun, 
Yaoundé, Cameroon 
3Faculty of Biomedical Sciences, University of 
Yaoundé I, Yaoundé, Cameroon

Background and objectives: Supplements are often used 
to improve the nutritional status of HIV patients. Arthrospi-
ra platensis (Asp), also known as Spirulina, is a cyanobacteria 
rich in proteins and micronutrients. There is a paucity of data 
describing the immune modulating activity and nutritional 
properties of Asp. This gender-oriented study describes the in-
fluence on a sensitive pre-High Active Anti-Retroviral therapy 
(pre-HAART) population. 

Methods: A three month pilot-Randomized Controlled 
Trial (RCT) compared the supplementation between five 
gram/day of Asp with a placebo containing the same amount 
of protein and calorie in HIV infected women. The study was 
conducted in Yaoundé, Cameroon. The disease predictors were 
CD4 T-cells and viral load. Common nutritional markers were 
also assessed. Statistical analyses carried out non-parametric 
tests and the size effect of each interaction was calculated. 

Results: There were no differences observed on the immu-
ne and virological markers during the pilot-RCT. Nutritional 
markers were improved. Both groups registered a weight in-
crease of 0.65 Kg, p<0.05 for the placebo and 0.5 Kg, p>0.05 for 
Asp. The cholesterol decrease was significant for the Asp group 
-0.14 g/l, p<0.05. The hemoglobin and erythrocyte count did 
not significantly improve. The antioxidant serum status differ 
significantly p<.001 with a large size effect r=.51 between the 
groups, +56 µM for Asp and -22 µM for the placebo. 

Conclusions: The observed stabilization of the immune 
markers under Asp supplementation can be considered encou-
raging. The increase of antioxidant capacity and the lower cho-
lesterol levels should be a focus in future research. Moreover, 
we would recommend further research on natural nutritional 
interventions in larger doses and on a larger population. Nu-
tritional intervention with a natural local product can improve 
the pre-HAART phase as prevention against complications in 
the chronic HIV infection. 

Key words: HIV, pre-HAART, supplement, spirulina, natu-
ral product, antioxidant.

 PO1916
EFFECTS OF MESEMBRRYBRYANTHEMUM 
FORSSKALEI HOCHST SEEDS IN STREPTOZOTO-
CIN-INDUCED DIABETIC RATS
N. ALfaris1, D. Ahmad2, N. AlqohaiZ1, Z. Al Othman3 
1Department of Nutrition and Food Science, Prin-
cess Nora University, Riyadh, Saudi Arabia 
2Department of Chemistry, King Saud University, 
Riyadh, Saudi Arabia

Background and objectives: The aim of present investiga-
tion was to study the effects of Mesembryanthemum forsskalei 
Hochst (Samh) seeds in streptozotocin-induced diabetic rats. 

Methods: Thirty rats were administrated streptozotocin 
to induce diabetes and 6 rats were used as untreated diabetic 
control. Diabetic rats were fed with 5, 10 and 15% Samh seed 
alone or in combination with fatty diet i.e. 2% cholesterol for 
6 weeks. Effects of Samh seed on blood glucose levels, lipid 
profiles and enzyme activities of diabetic rats were examined. 
In addition, total cholesterol (TC), triglyceride (TG) and high 
density lipoprotein-cholesterol (HDL-C) were determined. In 
addition, liver lipid profile, lipid peroxide production malon-
dialdehyde (MDA) and reduced glutathione (GSH) were mea-
sured in diabetic rats’ liver, and levels of superoxide dismutase 
(SOD), catalase (CAT) and glutathione peroxidase (GPX) were 
also determined. 

Results: Diabetic rats treated with 15% Samh seed diet had 
significantly decreased levels of TC (40%), TG (46%) and HDL-
C (31%) respectively. There was no significant effect in glucose 
levels in 15% Samh seeds treated rats for 6 weeks. A decrease 
in enzymes levels, AST (58.2%), LDH (1.6%), ALT (24.3%) and 
ALP (5.38%) in 5% Samh seeds diet treated rats were obser-
ved and were found near to untreated control. The samh seed 
diet supplemented with cholesterol significantly increased (P 
<0.05) levels of liver peroxide production MDA, TC and TG in 
diabetic rats compared to the samh diet not supplemented with 
cholesterol. However, the samh seeds significantly decreased (P 
< 0.05) GSH levels. 

Conclusions: Findings from the present study demonstra-
ted that non fatty Samh seeds diet could have hypoglycemic 
and antihyperlipidemic effects in diabetic rats and could be 
useful means for the treatment of diabetic patients. 

Key words: Samh seeds. streptozotocin, diabetes, hypogly-
cemic, antihyperlipidemic.
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 PO1917
ADVANCED GLYCATION END-PRODUCTS IN THE 
DIET AND RELATION WITH GLYCATED HAEMOG-
LOBIN LEVELS IN DM2 INDIVIDUALS
D. Godoy1, 2, N. Silva1, C. Vega1 
1Carrera Nutrición y Dietética, Universidad de Val-
paraíso, Valparaíso, Chile 
2Departamento Nutrición y Alimentos, Universidad 
de Valapraíso , Valparaíso, Chile

Background and objectives: Nutritional Intervention is 
recognized as a key component controling type 2 Diabetes 
(DM2). Intake of food with high content of Advanced glyca-
tion end-products (PGA) has been related with a poor meta-
bolic control in DM2 individuals. to the aim of this work was 
to determine the correlation between PGA intake and Glycated 
haemoglobin (HbA1c) in DM2 individuals. 

Methods: Modified Intake frequency surveys were conduc-
ted to 41 individuals in 18 to 60-year-old age group, within all 
the categories of nutritional status, HbA1c between 6% and 
10% no more tan 3 months old. The variables studied cove-
red the PGA and HbA1c dietetic intake. Data was tabulated 
in SPSS software Version 17, applying descriptive statistics for 
characterizing the sample and the diet. Quantitative variables 
were analyzed with Pearson correlation test, considering signi-
ficant a p<0,05. 

Results: 59% of the individuals studied were female, 83% 
revealed overnutrition; the average of HbA1c was 7,5 ±1,6%. A 
possitive relation, weak but significant between PGA intake of 
the diet and HbA1c (r=0,368 p=0,01) was obtained. 

Conclusions: According to the current research, the nutri-
tional recommendations in DM2 individuals should include 
food counseling intended for decreasing PGA intake in the 
diet. 

Key words: Type 2 Diabetes Mellitus, diet, end-products of 
advanced glycation, glycated haemoglobin.

PO1918
ANTI-HYPERGLYCEMIC EFFECT OF VANILLIC ACID 
IN HIGH-FAT DIET INDUCED PREDIABETIC RATS
S C. Shen1, W C. Chang2, J W. Chen2, P L. Kuo1, J S B. Wu2 

1Department of Human Development and Family 
Studies, National Taiwan Normal University, Taipei, 
Taiwan 
2Graduate Institute of Food Science and Technolo-
gy, National Taiwan University, Taipei, Taiwan

Background and objectives:High fat diet (HFD) fed rats, 
as one of the insulin resistant animal models, was widely used 
for understanding the mechanisms of diabetes. Phenolic com-
pounds are widely present in considerable amounts in fruits, 
vegetables, and beverages in the human diet. Although studies 
indicated the anti-hyperglycemia effect of phenolic acid, howe-
ver, there was no report for vanillic acid regarding to anti-dia-
betes. In this study, animal model was performed to investigate 
the effect of vanillic acid on anti-hyperglycemia and lipid me-
tabolism in HFD-induced prediabetic rats. 

Methods:The male Sprague-Dawley rats fed with HFD 
(60% fat) for 12 weeks were orally administered with vanillic 
acid (30mg/kg b.w.) during the last 4 weeks. The fasting blood 
glucose, insulin and triglyceride levels were determined. The 
protein expressions of lipid metabolism related enzymes, insu-
lin signal transduction and inflammation factors were analyzed 
by western blotting. 

Results:The fasting blood glucose of HFD rats (111.7¡Ó9.2 
mg/dl) significantly reduced after treated with vanillic acid 
(94.5¡Ó1.9 mg/dl) during the last 4 weeks. The treatment of 
vanillic acid also reduced triglyceride levels in HFD rats. The 
protein expressions of adipose triglyceride lipase (ATGL) is 
increased, whereas the fatty acid synthase (FAS), acetyl CoA 
carboxylase (ACC) is decreased, suggesting the increase of li-
polysis and decrease of lipogenesis, respectively, in HFD rats 
administered with vanillic acid. The increasing levels on IR, 
IRS-1, Akt, PI3K, Glut4 revealed improvement of adipose in-
sulin signaling in HFD rats administered with vanillic acid. 
The expressions of NF-kB, COX-2, MCP-1 and ICAM-1 are 
decreased, indicating the alleviation on inflammation in HFD 
rats administered with vanillic acid. 

Conclusions:The above observations suggest the potential 
of vanillic acid for developing into health food on preventing 
prediabetic syndromes. 

Key words: vanillic acid, anti-diabetes, western blotting, in-
sulin signaling.
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PO1919
RELATIONSHIP BETWEEN MRNA LEVELS OF LEU-
KOCYTE ZINC TRANSPORTERS AND INFLAM-
MATORY MARKERS IN THE OBESE KOREAN WO-
MEN
J. Kim1, 2, H. Noh2, H. Paik2, J. Chung3

1Graduate School of East-West Medical Science, 
Kyung Hee University, Yongin, South Korea 
2Department of Food & Nutrition, Seoul National 
University, Seoul, South Korea 
3Department of Food & Nutrition, Kyung Hee Uni-
versity , Seoul, South Korea

Background and objectives: Obesity, a chronic inflam-
mation state, has been associated with altered zinc metabolism. 
Two families of zinc transporters, the ZnT (SLC30) and the Zip 
(SLC29) family, are known to be involved in the regulation of 
zinc metabolism. In the current study, we examined the gene 
expression levels of leukocyte zinc transporters between obese 
(BMI=28.3±3.0, n=35) and non-obese (BMI=20.7±1.0, n=20) 
young women aged 18-28 yr, using quantitative real-time PCR. 

Methods: Inflammatory markers such as high sensitivi-
ty C-reactive protein (hs CRP), tumor necrosis factor-alpha 
(TNF-α), and interleukin-6 were measured in serum. 

Results: Zinc intake and serum zinc concentration did not 
differ between two groups, but inflammatory markerswas sig-
nificantly higher in the obese than in the non-obese (P<0.05). 
Among all zinc transporters examined, the Zip1 mRNA was 
most abundantly expressed in the leukocytes. The mRNA le-
vels ofmany zinc transporters(ZnT4, ZnT5, ZnT9, Zip1, Zip4, 
and Zip6)were significantly lower in the obese than in the non-
obese (P<0.01). The mRNA levels of ZnT4 and ZnT5 were ne-
gatively correlated with serum hs CRP concentrations (r=-0.35, 
P=0.008; r=-0.35, P=0.009) in the young women.The mRNA le-
vels of two transporters were negatively correlated with serum 
TNF- α (r=-0.44, P=0.0009; r=-0.40, P=0.002). In addition, 
the Zip1 mRNA level was significantly correlated with serum 
hs CRP (r=-0.28, P<0.05) and TNF- α (r=-0.35, P=0.009) in 
young women. 

Conclusions: Our study results suggest that inflammation 
state inobesity may be related with zinc metabolismthrough 
changes in the gene expressions of various zinc transporters. 

Key words: obesity, zinc transporter, inflammatory marker

PO1920
VITAMIN B6 ELEVATES EXPRESSION OF IGFBP1, 
AN ANTI-TUMOR FACTOR, IN HEPG2 HEPATOMA 
CELLS
S. Suidasari1, P. Zhang1, T. Hasegawa1, N. Yanaka1, N. 
Kato1 
1Graduate School of Biosphere Science, Hiroshima 
University, Higashi-hiroshima, Hiroshima, Japan

Background and objectives: There is growing epidemiolo-
gical evidence suggesting that vitamin B6 (B6) is a protective 
factor for several cancers. Our studies have also shown the pro-
tective effect of dietary B6 on colon carcinogenesis in rodents. 
Recent studies have suggested that the anti-tumor effect of B6 
is ascribed to lowering cell proliferation, inflammation and an-
giogenesis. However, the detailed mechanisms remain yet unk-
nown. Recently, our DNA microarray study has shown that B6 
(pyridoxal: PL) treatment markedly elevated gene expression 
of IGFBP1 (IGF binding protein-1) in HT29 colon cancer cells. 
IGFBP1 is mainly produced in the liver, and has been thought 
to be a protective factor against cancer and cardiovascular di-
sease (CVD). Thus, we hypothesized that the anti-tumor and 
anti-CVD effect of B6 is at least in part ascribed to higher ex-
pression of IGFBP1. This study was conducted to investigate 
the effect of B6 on the expression of IGFBP1 in HepG2 hepa-
toma cells. 

Methods and results: This study demonstrated that 500 μM 
PL markedly induced IGFBP1 gene expression in HepG2 cells. 
Remarkable elevation of IGFBP1 protein by PL addition was 
not only observed in cell lysates, but also in medium of HepG2 
cells. Treatment with ERK inhibitor suppressed the induction 
of IGFBP1 by PL. PL treatment elevated phosphrylated c-Jun 
protein, being a down-stream factor of ERK and involved in 
the promoter activity of IGFBP1. 

Conclusions: This study provided evidence that B6 can in-
duce expression of IGFBP1, anti-tumor and anti-CVD factor, 
by mechanisms involving ERK and c-Jun in hepatoma cells. 

Key words: vitamin B6, cancer, cardiovascular disease, 
IGFBP1, hepatoma cells.
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PO1921
EFFECTS OF RICE PROTEIN ON GLUCOSE HO-
MEOSTASIS AND DIABETIC NEPHROPATHY IN 
OBESE DIABETIC ZDF RATS
M. Kubota1, M. Yamaguchi2, R. Watanabe3, A. Saito4, M. 
Fujii5, S. Fujimura1,2, M. Kadowaki1,2 

1Center for Transdisciplinary Reasearch, Niigata 
University, Niigata, Japan 
2Graduate School of Science and Technology, Niiga-
ta University, Niigata, Japan 
3Department of Health and Nutrition, University of 
Niigata Prefecture, Niigata, Japan 
4Department of Applied Molecular Medicine, Niiga-
ta University, Niigata, Japan 
5Kameda Seika CO., LTD., Niigata, Japan

Background and objectives: Obesity is a risk factor of va-
rious diseases, e.g., diabetes, hypertension, and cardiovascu-
lar diseases. Especially, diabetes causes diabetic nephropathy 
and remarkably impairs the quality of life of the patients. It 
was reported that soy protein had beneficial effects on gluco-
se homeostasis and diabetic nephropathy in diabetic animals. 
However, we have limited reports that dietary proteins have 
some beneficial effects on them. Therefore, we attempted to 
clarify whether rice protein (RP), a new vegetable protein ma-
terial, has beneficial effects on glucose homeostasis and diabe-
tic nephropathy in obese diabetic Zucker Diabetic Fatty (ZDF) 
rats. 

Methods: Six week old male ZDF rats were fed 20% RP or 
casein (C) diets for 8 wk. Fasting blood glucose (every week), 
insulin, adiponectin, and other blood parameters were measu-
red. Urinary albumin excretion, one of the standards for the 
diagnosis of kidney disease, was measured at 0, 2, 4, 6, 8 wk. 
In addition, renal glomeruli was morphologically observed to 
assess the damages of renal glomerular tissues. 

Results: There was no significant difference in the fasting 
blood glucose levels between two groups. However, hemoglo-
bin A1c was significantly suppressed in the RP group, compa-
red with the C group. From these results, it is suggested that RP 
may improve glucose homeostasis. Urinary albumin excretion 
was significantly suppressed by RP at 8 wk. In addition, the 
mesangial matrix score, an index of glomerular tissue damage, 
was significantly suppressed by RP. From these results, it is su-
ggested that RP has renoprotective effects in ZDF rats. 

Conclusions: RP improves glucose homeostasis and delays 
the progression of diabetic nephropathy in obese diabetic rats. 

Key words: Rice protein, ZDF rat, diabetes, obesity.

PO1922
EFFECTS OF SEVEN SELECTED COMPOUNDS IN 
TRADITIONAL ANTI-DIABETIC CHINESE HERB 
MEDICINE ON TH1/TH2 CYTOKINE SECRETIONS 
USING MOUSE PRIMARY SPLENOCYTES
P C. Chou1, J Y. Lin1

1Department of Food Science and Biotechnology, 
National Chung Hsing University, Taichung, Taiwan

Background and objectives: Type 1 diabetes (T1D) is a 
Th1-skewed autoimmune disease with chronic inflammation. 
To find potential compounds for anti-T1D, seven compounds 
in traditional anti-diabetic Chinese herb medicine, including 
baicalein, baicalin, berberine, emodin, geniposide, palmatine 
and wogonin, were selected to assay their effects on Th1/Th2 
cytokine secretions in vitro. 

Methods: The selected compounds were purchased at the 
highest available purity. Cell viabilities of mouse primary sple-
nocytes treated with selected compounds at different concen-
trations for 72 h were determined using 3-(4,5-dimethylthia-
zol-2-diphenyl)-2,5-tetrazolium bromide assay. Non-cytotoxic 
optimal concentrations were further adopted to treat mouse 
primary splenocytes for 48 h. Cell culture supernatants were 
collected to determine Th1 (IFN-γ, IL-1β, IL-2, and TNF-α) 
and Th2 (IL-4, IL-5, IL-6, and IL-10) cytokines using sandwich 
ELISA. 

Results: The results showed that seven selected compounds 
exhibited differential cytotoxicities on the splenocytes. The 
IC50 of baicalein, baicalin, berberine, emodin, geniposide, pal-
matine, and wogonin were 98.6, 68.7, 28.9, 22.8, 54.5, 50.5, and 
27.2 μM, respectively, indicating that emodin has the strongest 
cyto-toxicity, but baicalein shows the weakest toxicity on sple-
nocytes. Based on the IC50, non-cytotoxic optimal doses of 
individual selected compounds were determined. Moreover, 
baicalein and baicalin treatments at 0 to 25 μM significantly (P 
< 0.05) increased IL-6 and IL-10 secretions by the splenocytes. 
Berberine and emodin treatments at 0 to 6.25 μM significantly 
inhibited IFN-γ secretions dose-dependently, but increased 
IL-10 productions. Baicalein, baicalin, berberine and emodin 
significantly increased Th2/Th1 cytokine secretion ratios, su-
ggesting that these selected compounds have a Th2-inclination 
property. 

Conclusions: Among seven selected compounds, baicalein, 
baicalin, berberine and emodin exhibited a Th2-inclination 
property. However, berberine and emodin treatments at ap-
propriate concentrations may have the strongest potential for 
anti-inflammation and anti-T1D, via inhibiting Th1 cytokine 
secretions, but increasing Th2 cytokine productions. 

Key words: anti-inflammatory effects; berberine; emodin; 
primary splenocytes; Th1/Th2 cytokines
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RICE PROTEIN AMELIORATES PROGRESSION OF 
DIABETIC NEPHROPATHY IN NON-OBESE DIABE-
TIC GK RATS
R. Watanabe1, M. Kubota2, A. Saito3, T. Kumagai4, M. 
Fujii4, S. Fujimura5, M. Kadowaki5 
1Department of Health and Nutrition, University of 
Niigata Prefecture, Niigata, Japan 
2Center for Transdisciplinary Research, Niigata Uni-
versity, Niigata, Japan 
3Department of Applied Molecular Medicine, Niiga-
ta University, Niigata, Japan 
4Kameda Seika, CO., LTD. Niigata, Japan 
5Department of Applied Biological Chemistry, Nii-
gata University, Niigata, Japan

Background and objectives: The increase of type 2 diabe-
tes mellitus (T2DM) patients is becoming a serious problem all 
over the world. T2DM is associated with various complications 
such as diabetic nephropathy. Diet therapy is an important 
treatment to delay the progression of diabetic nephropathy. 
Rice is a staple food as a major source of not only energy but 
also protein in Asian countries. Therefore, to evaluate the qua-
lity of protein on diabetes and diabetic nephropathy, we focu-
sed on the effect of rice protein (RP), a new vegetable protein 
material, in non-obese diabetic Goto-Kakizaki (GK) rats. 

Methods: Seven week old male GK rats were fed 20% RP or 
casein (C) in high-sucrose (30% sucrose) diets for 6 or 15 wk. 
Diabetes-related parameters in the blood, urinary albumin and 
phosphorus excretion, and gene expressions in the kidneys of 
inflammatory cytokines and heme oxygenase 1 (Hmox1), the 
enzyme related to the antioxdative potency, were measured, 
and renal histology was evaluated. 

Results: RP did not show to improve fasting blood glucose, 
plasma insulin, and plasma adiponectin levels at 15 wk. Howe-
ver, RP significantly suppressed urinary albumin and phospho-
rus excretions compared with C. In morphological observation 
of kidney tissues, the expansion of mesangial matrix in renal 
glomeruli was significantly suppressed by RP. In addition, at 
as early as 6 wk, the gene expression of MCP-1 was not signifi-
cantly increased in the RP group, but increased by C. The gene 
expression of Hmox1 in the RP group was higher than that of 
the C group at 6 wk.

 Conclusions: These results strongly suggest that RP could 
delay the progression of diabetic nephropathy through sup-
pression of inflammation and an increasing antioxidative po-
tency. 

Key words: Rice protein, Goto-Kakizaki rat, diabetic ne-
phropathy.

PO1924
ANTIOXIDANT CAPACITY AND MINERAL CON-
TENTS OF FIVE SPECIES OF CUCURBITACEAE 
SEEDS FROM CAMEROON
M B. Achu Loh1, J. Madah Silatsa1, E. Fokou1 
1Department of Biochemistry, Faculty of Science, 
University of Yaounde I, Yaounde, Cameroon

Background and objectives: Phytochemical compounds 
and minerals of Cucurbit seeds have antioxidant and antira-
dical activities that could help fight cancer. This work analyses 
some secondary metabolites, the total antioxidant capacity and 
antiradical ability of oils, the levels of phenols and minerals in 
the seeds of Lagenaria siceraria, Cucumeropsis mannii, Cucur-
bita maxima, Cucurbita moschata and Cucumis sativus, collec-
ted from different agro-ecological zones in Cameroon. 

Methods: The phenol content was assayed using the Folin-
Ciocalteu reagent, the total antioxidant capacity by the Ferric 
reducing antioxidant power method, the antiradical ability 
with respect to 1,1-Diphenyl-2-Picrylhydrazyl radical and the 
mineral composition by atomic absorption spectrophotometry. 

Results: The results showed that saponins, tannins, flavo-
noids, alkaloids, phenols and triterpenes were present in all 
the seeds, except C. mannii which did not contain saponins. 
The total phenol content varied from 299 (C. mannii) to 735 
mgEAG/100g dw (C. maxima). The total antioxidant capa-
city was high, ranging from 50 (C. moschata) to 97.78 mgEq 
catechin/g dw (C. sativus). L. siceraria seed oil had the highest 
antiradical activity (0.083 ml/mg), while C. moschata (0.034ml/
mg) and C. maxima (0.030 ml/mg) oils had the least. These 
seeds were rich in macro minerals, especially C. moschata with 
highest levels of phosphorus (810.26), potassium (681.38) and 
magnesium (586.21mg/100g dw). C. sativus and C. mannii 
seeds had the highest calcium levels (90.06 and 87.80 mg/100g 
dw respectively). For trace elements, iron and zinc were predo-
minant, with highest levels in C. moschata seeds (5.06 and 5.46 
mg/100g dw respectively). These seeds also contained copper 
(0.11-0.59 mg/100g dw) and manganese (1.69-2.81 mg/100g 
dw). 

Conclusions: These seeds have potential as anticancer 
agents and could also be added in diets to reduce mineral defi-
ciencies (especially C. moschata seeds). 

Key words: Antioxidant, antiradical activities, minerals, 
Cucurbitaceae.
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THE WEIGHT OF ALGERIAN CHILDREN IS MOVING 
TOWARDS OBESITY
C. C. Mekhancha-Dahel1, W. Adjali-Hassani2, R. Ka-
roune1, N. Bouzenada2 
1Université Constantine 1, ALNUTS, INATAA, Cons-
tantine, Algeria 
2SEMEP, EPSP Ben M’Hidi, Constantine, Algérie

Background and objectives: The nutritional transition in 
Algeria develops like most southern countries. The presence of 
thinness and obesity is a real problem for care in these coun-
tries unprepared for this change. Overweight has been repor-
ted since 2002 among Algerian school children since the data 
fluctuate significantly. Our aim is to understand the evolution 
of the situation in a large city in Algeria. 

Methods: Cross-sectional surveys of school children aged 
6-18 years from Constantine (Algeria) were carried out in 2004 
(4018), 2006 (2481), 2007 (1388) and 2011 (2048). Anthropo-
metric measurements of weight (kg), height (cm) were collec-
ted in a standardized way. BMI is calculated and percentage of 
obesity, overweight and thinness are presented according fre-
quently used classification (IOTF, 2000, 2007). 

Results: Data show that all children are exposed to 
overweight and obesity and it appears a increase : 5.6% in 2004; 
4.8% in 2006, 5.6% in 2007 and 11.1% in 2001. The high per-
centage of overweight occurred in girls (p <0.05). Instead thin-
ness seems stable: 5.2% in 2004, 6.7% in 2006, 7.4% in 2007 and 
5.6% in 2011. According to the IOTF references, overweight 
(including obesity) school children living in disadvantaged 
areas are all affected by overweight than others. The observed 
rates are at levels similar to those reported in other parts of the 
country and at intermediate levels to those reported in Europe. 

Conclusions: These data make it possible to think that Al-
gerian school children weight status confirm a process of tran-
sition. An unbalanced diet rich in sugar and fat must be the 
predisposing factor, particularly due to snacking. Adoption of 
preventive measures targeting young people in schools is ur-
gent. 

Key words: obesity, schoolchildren, Constantine, Algeria.

PO1926
DIETARY PATTERNS AND LIPID LEVELS IN A 
LITHUANIAN ADULT POPULATION
V. Kriaucioniene1, J. Petkeviciene1, J. Klumbiene1 

1Department of Preventive Medicine, Lithuanian 
University of Health Sciences, Kaunas, Lithuania

Background and objectives: Nutrition plays an important 
role in the development of dyslipidemias. Dietary patterns 
might have a greater effect on dyslipidemias than any single 
food item. The aim of the study was to evaluate relationship 
between dietary patterns and lipid levels in Lithuanian adult 
population. 

Methods: A cross-sectional health survey was carried out 
in randomly selected sample (N=1739) of Lithuanian popula-
tion aged 25–64. Food frequency questionnaire was used for 
evaluation of dietary habits. Factor analysis was employed in 
order to reduce the number of food items. Serum lipids were 
determined using enzymatic methods. Multiple linear regres-
sion models were fitted to test the effect of dietary patterns on 
lipid levels controlling for age and body mass index. 

Results: Mean value of serum total cholesterol was 5.60 
(1.16) mmol/l in men and 5.51 (1.14) mmol/l in women. The 
factor analysis extracted four main factors, which accounted 
for 49% of the total variance in food intake in both genders. In 
men, ‘Vegetables and fruits’ factor (i.e. fresh vegetables, fruits, 
and boiled vegetables) was inversely associated with total cho-
lesterol level (r= 0.192; p=0.017). ‘Light food’ factor (i.e. poul-
try, fish, porridges, and cereals) contributed negatively to total 
cholesterol and low-density lipoprotein cholesterol level. Hig-
her score of ‘Heavy food’ factor (i.e. meat and meat products, 
and potatoes) was related to a higher level of triglyceride (r= 
0.147; p=0.046). The negative association was found between 
‘Snacks’ factor (i.e. cheese and confectionery) and the level of 
high-density lipoprotein cholesterol (r= 0.092; p=0.003). In 
women, ‘Light food’ factor was inversely related to the level of 
low-density lipoprotein cholesterol (r= 0.129; p=0.042). 

Conclusions: The present study identified four main diet 
patterns that were associated with lipid levels in a Lithuanian 
adult population. The interventions aimed at reducing the pre-
valence of dyslipidemias should focus on identified dietary pat-
terns. 

Key words: dietary patterns, lipids.
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GLYCEMIC INDEX, GLYCEMIC LOAD, AND FIBER 
INTAKE AND RISK OF ADENOCARCINOMAS AND 
SQUAMOUS CELL CARCINOMAS OF THE ESOPHA-
GUS
P H. Lahmann1, T. Ibiebele2, P M. Webb2, C M. Nagle2, D 
C. Whiteman2 
1School of Population Health, University of Queens-
land, Herston Road, Herston, Australia 
2Population Health Department, Queensland 
Institute of Medical Research, Herston/Brisbane, 
Australia

Background and objectives: Glycemic index (GI) and gly-
cemic load (GL) have been investigated as etiologic factors for 
some cancers, but epidemiological data on possible associations 
between dietary carbohydrate intake and esophageal cancer are 
scant. We examined the association between GI, GL, and other 
dietary carbohydrate components and risk of esophageal can-
cer accounting for established risk factors. 

Methods: We analysed data from a population-based Aus-
tralian case-control study (2002-05) comprising 299 adeno-
carcinoma (EAC), 245 squamous cell carcinoma (ESCC), 337 
gastro-oesophageal junction adenocarcinoma (EGJAC) and 
1507 controls sampled from a population registry. Dietary in-
formation was obtained using a 135-item FFQ; GI and GL were 
derived from an Australian GI database. Multivariable logistic 
regression models, including adjustment for sex, were used to 
derive Odds Ratios (ORs). 

Results: All three case groups tended to have a lower intake 
of fiber and protein, and higher intake of fat, total energy, and 
alcohol (ESCC only) compared to controls. GI was unrelated to 
all histological types. GL was not associated with risk of EAC 
and EGJAC, but was inversely associated with risk of ESCC 
(adjusted model, p trend=0.0006). We observed a 48% reduced 
risk of ESCC in the highest versus the lowest (reference) quar-
tile. Further, mean intake of total carbohydrate and starch was 
related to similarly large risk reductions of ESCC. Mean fiber 
intake was strongly and inversely associated with risk of EAC, 
EGJAC and ESCC (all p trend <0.001). Risk reductions for all 
subtypes were of similar magnitude (28%-37% per 10g/day in-
crement of fiber intake). 

Conclusions: This study suggests a reduced risk of esopha-
geal SCC with higher GL level, but provides no evidence for the 
role of GI in the development of any of the esophageal cancer 
types. Increased fiber intake appears to be comparably protec-
tive for all histological types. 

Key words: esophageal cancer, glycemic index/load.

PO1928
CALCIUM INTAKE IN PATIENTS WITH MUSCULOS-
KELETAL DISEASES
T. Nestares1,2, A. Ramos1,2, M. Gomez1,2, M. Salinas2, M. 
Lopez-Frias1,2 

1Departament of Physiology, University of Granada, 
Granada, Spain 
2Institute of Nutrition and Food Technology, Univer-
sity of Granada, Spain

Background and objectives: Calcium intake deficiency is 
associated with bone diseases. Musculoskeletal diseases (MD) 
are one of the main public health problems and the third lea-
ding cause of work disability (Tornero et al, 2002). The aim of 
the study was to establish the correlation between intake and 
serum levels for calcium in patients diagnosed of MD. 

Methods: We recruited 77 outpatients (aged = 37.7 ± 
9.6) with bone-muscular pathology diagnosed by functional 
and clinical variables in a rehabilitation clinic from Granada 
(Spain). They were divided in 3 groups according to their pain: 
cervical (n =29), low back (n = 24) and knee (n = 24). Blood 
was drawn to determine serum calcium levels by colorimetric 
method using a commercial kit (SPINREAC). Dietary intake 
was assessed by a personal interview, using a food-frequency 
and 3-d diet record questionnaires. Data were analyzed using 
Nutriber software (Mataix and García, 2005). Student´s T test 
for independent samples was used to determine significant di-
fferences between groups, using the SPSS software version 19.0. 

Results: We found that 28.2% of the patients do not reach 
2/3 of recommended Ca intake (DRIs 2011). Regarding the 
type of MD, there was greater number of subjects with insuffi-
cient Ca intake in low back pain group (45.5%) vs. 28% and 
9 % in cervical and knee pain groups, respectively. The lower 
Ca intake is correlated with a lower dairy products intake (P < 
0.05). However, serum calcium levels are within normal limits 
(8.5 -10.5 mg /day). 

Conclusions: Lack of correlation between intake and serum 
levels reflect the homeostatic control of calcium (Mataix et al, 
2006). Obtained results support the idea that an insufficient 
calcium intake must be a factor involved in the development 
of MD. 

Key words: Musculoskeletal diseases, calcium, bone disea-
ses.



1187Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

PO1929
EFFECT OF A CARDIAC REHABILITATION PRO-
GRAM ON THE EVOKED INFLAMMATORY SIGNA-
LING AS A RISK FACTOR IN PATIENTS WITH CAR-
DIOVASCULAR DISEASE
M. Lopez Frias1,2, M. Gomez1,2, A. Ramos1,2, E. Sanchez2, 
C. de Teresa3, J. Diaz Castro1,2, J. Ochoa1,2, T. Nestares1,2

1Departament of Physiology, University of Granada, 
Granada, Spain 
2Institute of Nutrition and Food Technology, Univer-
sity of Granada, Spain 
3Departament of Medicine, Andalussian Centre of 
Sports Medicine from the Hospital “San Juan de 
Dios”, Granada, Spain

Background and objectives: Cardiac rehabilitation pro-
grams (CRP) improve quality of life and psycho-social 
functions and allows for the more efficient management of risk 
factors. The aim of the study was to evaluate the evoked inflam-
matory signaling as a risk factor in patients with Cardiovascu-
lar Disease (CVD) attending a CRP in comparison with those 
not attending the mentioned CRP. 

Methods: We recruited 160 subjects suffering CVD and 
members of Cardiac Patients Association from Granada 
(Spain). They were divided into two groups: CRP (n=88, at-
tending a CRP) and no-CRP (n=72, who refuse to attend the 
CRP). CRP was carried out during 12 months and consisted 
of combined dietary and exercise prescriptions. TNF-α, IL-6, 
IFN-γ, sICAM-1, sVCAM-1, MCP-1 and VEGF levels were 
determined in plasma using Milliplex based on the Luminex 
xMAP human CVD (Millipore Corporation, Missouri, USA). 
A two-tailed non-paired Student’s t-test was used due to the 
normal distribution of results, and correlations were determi-
ned by Pearson’s coefficient, using SPSS software version 19.0. 

Results: Patients not attending CRP featured a remarkable 
over-expression of the proinflammatory cytokine IL-6 (P = 
0.012), whereas no changes were observed in the other cytoki-
nes studied, according to Baum et al. (1999). Obesity and lack 
of physical activity are also determinants of impaired endothe-
lial function (Steinberg et al., 1996) and tends to cluster with 
other risk factors including a pro-inflammatory state (Kapiotis 
et al., 2006), which might explain our findings. 

Conclusions: These data suggest that CRP in CVD patients 
reduces one of the most noteworthy inflammatory biomarkers, 
improving the evolution of the disease. 

Key words: Cardiac rehabilitation programs, inflammatory 
signaling, cardiovascular disease.
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ANTI-HYPERGLYCEMIC AND ANTI-OBESITY 
EFFECT OF ICHNOCARPUS FRUTESCENS, LINN. 
ON STREPTOZOTOCIN INDUCED DIABETIC RATS
S. Manikonda1, U K. Putchha2, S. Pothana2, S. Pothani2, 
M. Murthy1, S. Kovela1, H. Nemani2 
1Crop Protection Chemicals Division, Indian Institu-
te of Chemical Technology, Hyderabad, India 
2National Centre for Laboratory Animal Science, 
National Institute of Nutrition, Hyderabad, India

Background and objectives: Ichnocarpus frutescens is 
commonly known as Indian Sarsaparilla, highly regarded in 
Ayurvedic medicine for the treatment of diabetes, and consi-
dered as a substitute for Hemidesmus indicus. This plant is also 
used by native tribes in atrophy, convulsions, cough, dysentery, 
measles, tuberculosis and glandular tumors. The present study 
summarizes the observations on the administration of Hexane, 
Ethyl acetate and Methanol extracts of I.frutescens for its anti-
diabetic and anti-obesity activity on the streptozotocin indu-
ced diabetic rats. 

Methods: Shade dried powdered leaves was extracted with 
Hexane, ethyl acetate and methanol by percolation method. 
These extracts were concentrated under reduced pressure to 
yield a dry extracts and were subjected to phytochemical in-
vestigations to identify the phytoconstituents. 36 adult male 
WNIN rats taken for the study and were divided into six groups. 
Group I normal control rats and Group II diabetic control rats 
received standard diet. Group III, IV and V diabetes induced 
rats received extracts mixed diets. Group-VI rats treated with 
Gliberclamide. Biochemical parameters for anti-diabetic ac-
tivity, body composition by total body electrical conductivity 
(TOBEC) for anti-obesity activity and bone mineral contents 
by dual X-ray absorptiometry were studied. 

Results: Blood glucose, serum hepatic marker enzymes and 
lipid levels were significantly reduced in diabetic rats treated 
with extracts and this was more pronounced with the ethyl ace-
tate extract. A significant increase in the lean body mass, bone 
mineralization seen in the rats treated with extracts. Histology 
revealed a reduction in liver steosis and an increase in the ar-
chitecture of islets of the pancreas. 

Conclusions: The present study suggests that, the hexane, 
ethyl acetate and methanol extracts derived from the aerial 
parts of I.frutescens have beneficial effects in curing diabetes 
mellitus, and new antidiabetogenic drugs can be developed 
from aerial parts of I.frutescens. 

Key words: Diabetes, anti-obesity, bone mineralization, 
steosis.
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CATALASE POLYMORPHISMS IN CHILDHOOD 
OBESITY
A I. Ruperez1, J. Olza1, M. Gil-Campos2, R. Leis3, R. Tojo3, 
R. Cañete2, A. Gil1, C M. Aguilera1 
1Department of Biochemistry and Molecular Biolo-
gy II, University of Granada, Granada, Spain 
2Unit of Pediatric Endocrinology, Reina Sofia Uni-
versity Hospital, Córdoba, Spain 
3Unit of Investigation in Nutrition, Growth and Hu-
man Development of Galicia, University of Santiago 
de Compostela, Santiago de Compostela, Spain

Background and objectives: Catalase (CAT) is one of the 
major enzymes of the antioxidant systems. Previous studies 
have proven that genetic variations in the CAT gene are puta-
tive risk factors for metabolic disease. Single nucleotide poly-
morphisms (SNPs) in the promoter region have been associa-
ted with hypertension and impaired glucose tolerance. In the 
present study we analyzed the association of candidate CAT 
SNPs with childhood obesity and its related phenotypes. 

Methods: This is a case-control study in which we recrui-
ted 194 obese children (105 male, 89 female) and 191 normal-
weight children (110 male, 81 female) aged 3-13. A total of 14 
SNPs in the CAT gene were selected from the HapMap and 
NCBI databases based on their location, function and minor 
allele frequency. Genotyping was performed with the Illumi-
na GoldenGate assay. Statistical analysis was performed with 
PLINK and SPSS 15.0. Erythrocyte catalase activity was deter-
mined spectrophotometrically. 

Results: SNPs located in the promoter region showed 
a significant association with obesity: rs769214 [OR=1.42; 
CI 95%:1.03,1.96; P=0.035] and rs1049982 [OR=1.41; CI 
95%:1.02,1.95; P=0.039]. Serum catalase values were signifi-
cantly decreased in obese children (90±2 KHb) compared to 
normal weight children (104±3 KHb) (P<0.001). Both SNPs 
were associated with higher BMI, BMI Z-Score, weight, plasma 
fatty acid-binding protein 4 and apolipoprotein B and lower 
plasma cortisol levels. However, none of the studied SNPs was 
associated with catalase activity. 

Conclusions: SNPs rs769214 and rs1049982 seem to play 
a role in childhood obesity. The nature of this relation re-
mains unknown, however, the association of these promoter 
SNPs with obesity biomarkers may indicate a role of CAT in 
the early onset obesity that needs to be elucidated in further 
experiments. Acknowledgements: This study was funded by: 
ISCIII-FIS [PI 020826, PI051968], Junta de Andalucía [PO6-
CTS 2203, 0098/2005], and ISCII-FIS-RETIC [Red SAMID 
RD08/0072/0028]. 

Key words: catalase, single nucleotide polymorphism, chil-
dhood obesity. 
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NUTRITIONAL STATUS AND INTERVENTIONS IN 
CHILDREN HOSPITALIZED FOR PLEURAL EMPYE-
MA
K. Huysentruyt1, J. Willekens1, I. de Schutter2, E. de 
Wachter2, A. Malfroot2, T. Devreker3, Y. Vandenplas3, J. 
de Schepper4 
1Department of Pediatrics, UZ Brussel, Brussels, 
Belgium 
2Department of Pediatrics - Pulmonology, UZ Brus-
sel, Brussels, Belgium 
3Department of Pediatrics - Gastro enterology, UZ 
Brussel, Brussels, Belgium 
4Department of Pediatrics - Endocrinology, UZ Brus-
sel, Brussels, Belgium

Background and objectives: Prolonged fever, pain and sur-
gical interventions put otherwise healthy children with pleural 
empyema at risk for prolonged hospitalization and weight loss. 
Our aims were to investigate the change in body weight during 
hospitalization and two weeks after discharge, and to determi-
ne clinical risk factors for weight loss during hospitalization. 

Methods: Retrospective review of the medical records of 
18 boys and 18 girls hospitalized with pleural empyema in 
UZ Brussel (2007-2011) for data regarding age, length of stay 
(LoS), stay in pediatric intensive care unit (PICU), nutritional 
interventions, body weight and height during hospitalization 
and at outpatient follow-up (n=28) 2 weeks after discharge. 

Results: Median (range) age and LoS were 3.45 (1.0-14.8) 
years and 19.25 (10-37) days. Body weight and height was re-
ported at admission for 36 and 28 children, and at follow up 
for 28 and 27 patients. Minimal body weight during hospitali-
zation was retrieved for 26 children. 7 (19.4%) patients recei-
ved a nutritional intervention: 6 parenteral nutrition and 1 oral 
supplements. Children receiving a nutritional intervention had 
a significantly longer LoS (p=0.01) and stay on intensive care 
(p=0.03). 21/26 (80.8%) patients lost weight during hospitali-
zation, with 38.0% and 9.5% losing respectively >5% and >10% 
of their initial body weight. Two weeks after discharge, 15/27 
(55.6%) patients did not yet reach their initial weight for height 
(WFH) z-score. Maximal percentage weight change during 
hospitalization did not correlate with age, LoS or days on PICU. 

Conclusions: Although children with pleural empye-
ma were infrequently weighed during hospitalization, >10% 
weight loss was documented in 7.7%. Nutritional intervention 
was started in one fifth of the children, especially in children 
with a stay on intensive care and a longer LoS. We recommend 
weight surveillance and more frequent nutritional interven-
tions in severe infections such as empyema. 

Key words: child; empyema; nutritional status; under-nu-
trition.
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DIOGENES RANDOMIZED CONTROLLED TRIAL
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Hospital, Sofia, Bulgaria 
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Background and objectives: The effect of dietary protein 
and/or glycemic index (GI) on metabolic syndrome (MetSyn) 
status has not been investigated in large-scale intervention 
trials. This study aimed to investigate the effect of weight loss 
and weight maintenance with diets varying in protein and GI 
on MetSyn status within the DiOGenes study, a randomized, 
controlled dietary intervention. 

Methods: 938 overweight/obese adults from eight European 
countries entered an 8-week low-calorie diet (LCD) period. 773 
adults who lost ≥ ; 8% of body weight were randomized to one 
of five ad libitum diets for 6 months: low-protein (LP)/low-GI 
(LGI); LP/high-GI (HGI); high-protein (HP)/LGI; HP/HGI; 
and control diet. MetSyn was defined using the National Cho-

lesterol Education Program criteria (2001). MetSyn status was 
assessed at baseline, post-LCD and post-intervention, by using 
a standardized, continuous MetSyn score. A greater absolute 
decrease in MetSyn score indicates a favourable outcome. 

Results: Completers¢ data was available for 661 (weight loss 
phase, i.e. baseline and post-LCD) and 434 (weight maintenan-
ce phase, i.e. post-LCD and post-intervention) participants. 
Weight loss during the LCD significantly reduced total MetSyn 
score (-1.48 vs. -4.45, P<0.001). During weight maintenance, 
changes in MetSyn score differed significantly between the die-
tary groups, with the highest increase observed in the LP/HGI 
group (P=0.039, partial ç 2=0.023), supporting earlier evidence 
that a diet with an increased ratio of protein to carbohydrate 
that includes low GI foods has beneficial effects on MetSyn in 
obese individuals. Protein, GI or their interaction did not inde-
pendently affect MetSyn score. 

Conclusions: In this sample of European overweight/obese 
adults, a moderately-high protein diet, which incorporates low, 
as opposed to high-GI foods, was beneficial in MetSyn mana-
gement following weight loss. Acknowledgements: The Dio-
genes project is funded by the European Union (Contract no 
FOOD-CT-2005-513946). 

Key words: Diogenes, obesity, protein, glycemic index, me-
tabolic syndrome.

PO1934
SPECIFIC PLASMA PROTEINS IN PATIENTS SU-
FFERING FROM HEAD AND NECK CANCER WITH 
OR WITHOUT NUTRITIONAL SUPPORT. PRELIMI-
NARY STUDY
O. Casbarien1, C. Silva2, MS. Feliu2, A. Badía1, N. López 
Delgado1, M. Perman3, A. Navigante1, N. Slobodianik2 
1Angel Roffo Institute, Buenos Aires, Argentina 
2Department of Nutrition School of Pharmacy and 
Biochemistry University of Buenos Aires, Buenos 
Aires, Argentina 
3Italian Hospital, Buenos Aires, Argentina

Background and objectives: Previous results demonstrated 
that a group of patients suffering from head and neck cancer 
showed an impairment of nutritional status and inflammation. 
The objective of this work was the comparison of the levels of 
specific plasma proteins, in patients who received oral intake of 
a nutritional supplement versus a group that couldn´t take it. 

Methods: Fourteen adult patients, were attended in the A. 
Roffo Institute, with local advanced head and neck cancer, un-
derwent therapy with chemoradiotherapy; seven of them com-
pleted the oral intake of nutritional support (S) and the other 
couldn´t tolerate it (NS).The Ethics Committee of the School 
of Pharmacy and Biochemistry (University of Buenos Aires) 
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approved the study and participants gave informed consent 
before recruitment. The nutritional supplement joined to the 
habitual diet, was administered during 60 days (Supportan®, 
Fresenius-Kabi) and provides 500 Kcal/day, P% 27, F% 40 (2 
g EPA provided by fish oil, MCT and vegetal oils) and 33% of 
carbohydrates. Blood samples were collected from fasten pa-
tients. Specific plasma protein fractions: TTR, transferrin, Apo 
A-I, Apo B and PCR were measured by single radial immuno-
diffusion technique (Biocientífica SA, Argentina and Binding 
Site, UK). 

Results: Results were expressed as mg/dL, X±SD (S vs 
NS): TTR: 21.2±+8.9 vs 17.7±74.0; Transferrin: 188.9±36.1 
vs 157.9±49.0; ApoA: 124.6±30.6 vs. 106.2±27.1; ApoB: 
136.1±44.7 vs 103.8±35.8; PCR : 1.4± 1.8 vs 2.8±2.3. 

Conclusions: Group S showed higher values of TTR, trans-
ferrin, Apo AI and Apo B with lower levels of PCR than NS, 
although no statistical differences were observed between 
groups. Taking into account preliminary data, the results su-
ggest that the administration of this oral supplement was use-
ful to maintain the initial values of these plasma proteins. This 
effect was not observed in NS. 

Acknowledgements: Supported by UBA (20020100100044). 

Key words: head and neck cancer-plasma proteins-nutri-
tional support

PO1935
HYPOGONADISM IS AN EARLY EVENT IN THE 
DEVELOPMENT OF METABOLIC SYNDROME IN 
FRUCTOSE-FED RAT
S. Anil1, P. Uday kumar1, V. Sai santosh1, J. Sugeedha1, V. 
Venu babu1, T. Anupama1, S. Ahamed Ibrahim1 
1National Institute of Nutrition, Andhra Pradesh, 
Hyderabad, India

Background and objectives: High fructose consumption 
induces metabolic syndrome (MS), which predisposes to type 
II diabetes and cardiovascular diseases. MS is a complex patho-
physiological entity associated with multiple risk factors inclu-
ding insulin resistance (IR), dyslipidemia, visceral obesity, and 
hepatic steatosis. In the present study we investigated the time 
dependent changes in MS parameters in fructose induced mo-
del of metabolic syndrome in Sprague-Dawley (SD) rats. 

Methods: Weanling male SD rats (n=48) were divided 
into two groups: Control group (n=24) fed with starch based 
synthetic diet (AIN-93) and experimental group (n=24) fed 
with fructose based diet (54.5%) to induce MS. After 4, 8 and 
12 weeks of feeding, OGTT and body composition by TOBEC 
were measured. At the end of each time point animals were 
euthanized and plasma and tissue samples were collected. Plas-
ma insulin, total testosterone, glucose, triglycerides (TG), total 

cholesterol were estimated. Hepatic steatosis was evaluated bio-
chemically by TG estimation and further confirmed by H&E 
and Oil red staining. Testicular morphology was assessed by 
H&E staining. Student’s t-test was used for statistical analysis. 

Results: Food intake and visceral obesity was comparable 
between the groups at all time points. As early as 4th week 
plasma total testosterone levels were decreased (48%, p<0.05) 
in fructose fed rats but normalized at later time points Insu-
lin resistance developed in fructose fed rats at 8th week and 
it heightened at 12th week (p<0.05). Plasma triglyceride levels 
were increased (p<0.05) in fructose fed rats at 8th and 12th 
weeks. Liver triglycerides were increased (p<0.05) in fructose 
rats at all time points. 

Conclusions: Hypogonadism and hepatic steatosis were the 
early changes in fructose induced model of MS. Further, in this 
model Insulin resistance was developed in the absence of vis-
ceral obesity. 

Key words: High fructose, metabolic syndrome, hypogona-
dism.

PO1936
UNYDIET: A GLOBAL COMPUTER PROGRAM DE-
VELOPED TO PERSONALIZE NUTRITIONAL AS-
SESSMENT WITH UPDATED FUNCTIONS
L. Garcia de Diego1, M. Cuervo1, J A. Martinez1 
1Department of Food Sciences and Physiology, 
University of Navarra, Pamplona, Spain

Background and objectives: Different nutritional as-
sessment instruments can evaluate the health status of an in-
dividual calculating nutritional needs and intake as well as 
specific nutritional features and predict the possible develop-
ment of chronic diseases. Currently, there are several criteria 
and questionnaires that allow us to make a prognosis of health 
status and to assess the quality of life, as related to nutrition of 
an individual in a quick and easy way. The aim of this project 
was to design a new program in which all these approaches are 
included. 

Methods: In order to achieve this goal, a search was carried 
out in different databases such as PUBMED or MEDLINE, as 
well as in virtual libraries related to clinical nutrition, pharma-
cology, quality of life or physical education and in scientific 
societies websites related to medicine, nutrition and dietetic; 
using different keywords depending on the module that was 
being worked: Anthropometry, Medical History, Diet History, 
Diagnosis, Quality of life, Fitness, Energy Expenditure and 
Diet. 

Results: The result is a computer program that can be used 
on any operating system as it has been performed under Java 
Swing, using SQLite database and some external libraries such 
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as JfreeChart for plotting graphs. This application includes 
different screening tools through which you can: assess nutri-
tional status by anthropometrics, biochemical measurements, 
clinical data, psychosocial traits including genetic risk of deve-
loping a disease by an individual as well as to evaluate his/her 
quality of life. Also, the program included several diagnostic 
criteria for diseases such as the metabolic syndrome and other 
eating disorders. 

Conclusions: UNYDIET is a prototype of software useful 
for educators, scientists, clinicians and nutritionists because of 
the great number of tools included. It also offers the possibility 
of creating new and individualized utilities. 

Key words: Software, nutrition, screening, questionnaire, 
diagnostic criteria.

PO1937
DETERMINING ENERGY AND PROTEIN REQUI-
REMENTS BY INDIRECT CALORIMETRY AND 24-
HOUR URINARY UREA NITROGEN IN ADULT PA-
TIENTS WITH SKELETAL FRACTURES
M. Ruiz1, S. Gonzalez1 
1Universidad del Bio-Bio, Chillán, Chile

Background and objectives: Pathological skeletal trauma 
states are associated with hypermetabolic and hypercatabolic 
states. The objective was to determine energy requirements by 
indirect calorimetry and protein requirements by urinary urea 
nitrogen. 

Methods: This was a descriptive transversal study of 10 pa-
tients (6 leg fractures and 4 arm fractures). Weight, height, and 
BMI were measured. Resting metabolic rate was evaluated by 
the indirect calorimetry method (RMR IC) after overnight fas-
ting (10-12 h) and for 30 min at physical and mental rest. The 
exclusion criteria were: fever, respiratory disease, anaerobic 
metabolism, and use of hypo- and hypermetabolic medication. 
Assessment included protein catabolism evaluation by 24-h 
urinary urea nitrogen (UUN), trauma factor (RMR CI/BMR 
Harris-Benedict equation), and energy metabolism [(RMR IC 
x 100)/BMR FAO/WHO/UNU 2001)]. The statistical analysis 
included central tendency and dispersion measurements and 
descriptive statistics. 

Results: The sample consisted of 10 patients (8 men and 2 
women) aged between 26 and 63 years with a mean of 4.5 d 
post fracture. The nutritional state of the subjects was 20% nor-
mal, 70% overweight, and 10% obese. Mean RMR CI was 1525 
kcal/d (1110-1730 kcal/d) and mean UUN was 8.23g/24/h, 
which was classified as minor. The trauma factor was 0.97; 60% 
were classified as hypometabolic, 30% normometabolic, and 
10% hypermetabolic. 

Conclusions: A total calorie intake of 22.80 kcal/kg/d and 
1.05g/kg/d protein intake could be sufficient for the patients 
under study. 

Key words: Resting metabolic rate, protein requirements, 
skeletal trauma, adult.

PO1938
HYPOCALORIC DIET WITH CARBOHYDRATE EA-
TEN MOSTLY AT LUNCH AND PROTEIN MOSTLY 
AT DINNER INCREASES FASTING SERUM GLUCO-
SE
R D M. Alves1, F C E. Oliveira1, K. Pfrimer2, E. Ferriolli3, J. 
Bressan1 
1Department of Nutrition and Health, Federal Uni-
versity of Viçosa , Viçosa , Brazil 
2Department of Nutrition and Metabolism, São 
Paulo University, Ribeirão Preto, Brazil 
3Department of Clinical Medicine, São Paulo Univer-
sity, Ribeirão Preto, Brazil

Background and objectives: Obesity is known to be a risk 
factor for many chronic diseases. Recent evidences suggested 
that a diet with carbohydrates eaten mostly at dinner have 
additional metabolic benefits compared to a conventional 
hypocaloric diet in obese individuals. Little is known about the 
effects of a diet with carbohydrate eaten mostly at lunch. This 
study aimed at evaluating the metabolic effects of a hypocaloric 
diet with carbohydrate eaten mostly at lunch ad protein mostly 
at dinner. 

Methods: Twenty-one healthy men aged between 20-43 
years with BMI ranged from 26.5 to 35.2 kg/m2 were inclu-
ded in this 8-week randomized clinical trial. The hypocaloric 
diet prescribed to control group included a balanced lunch and 
dinner. To the experimental group a hypocaloric diet with a 
high-carbohydrate/low-protein lunch and a high-protein/low-
carbohydrate dinner was prescribed. Weight, body composi-
tion using deuterium isotope and fasting serum glucose, insu-
lin and lipid profile were evaluated at baseline and at end of the 
study. The t test, for groups comparison, and paired t test, for 
within group comparison, were performed by using the SAS 
software. 

Results: Despite no difference between groups (P>0.05), 
both groups significantly reduced body weight, yet, a signifi-
cant reduction in the body fatness was observed only in the 
experimental group (P<0.05). Serum glucose increased in the 
experimental group (P=0.0049) while in control group serum 
insulin decreased (P=0.0314) and HDL-cholesterol increased 
(P=0.0293). 

Conclusions: Thus, a hypocaloric diet with carbohydra-
te eaten mostly at lunch and protein mostly at dinner does 
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not seem to have better metabolic effects than a conventional 
weight loss diet, mainly considering glucose homeostasis and 
HDL-cholesterol. Acknowledgements: Coordenação de Aper-
feiçoamento de Pessoal de Nível Superior-CAPES, Conselho 
Nacional de Desenvolvimento Científico e Tecnológico-CNPq, 
and Fundação de Amparo à Pesquisa no Estado de Minas Ge-
rais-FAPEMIG. 

Key words: Carbohydrate, protein, body composition, obe-
sity, glucose homeostasis.

PO1939
THE RELATIONSHIP BETWEEN BREASTFEEDING 
AND POSTPARTUM WEIGHT LOSS - A SYSTEMA-
TIC REVIEW AND CRITICAL EVALUATION
C. Neville1, M. McKinley1, V. Holmes1, D. Spence2, J. 
Woodside1 
1Centre for Public Health, Queen’s University Belfast, 
Belfast, United Kingdom 
2School of Nursing and Midwifery, Queen’s Universi-
ty Belfast, Belfast, United Kingdom

Background and objectives: Pregnancy and the postpar-
tum period is a time of increased vulnerability for weight gain 
or retaining excess body fat in women. Breastfeeding (BF) has 
been shown to have many health benefits for both mother and 
baby, however its role in postpartum weight management is 
unclear. Our aim was to systematically review the literature 
published to date examining the relationship between BF and 
postpartum weight loss and maternal body composition. 

Methods: Electronic literature searches were carried out 
using MEDLINE, EMBASE, PubMed, Web of Science, BIOSIS, 
CINAHL and British Nursing Index. Searches covered publi-
cations up to 12/06/2012. This systematic review included ob-
servational studies (prospective and retrospective) carried out 
in BF mothers (exclusively or as a sub-group), who were less 
than or equal to 2 years postpartum and with a BMI >18.5kg/
m2, with an outcome measure of change in weight and/or body 
composition. 

Results: Thirty-seven prospective studies and 8 retrospec-
tive studies met the selection criteria; studies were stratified 
according to study design and outcome measure. Studies were 
heterogeneous, particularly in relation to sample size, measu-
rement time-points and in the classification of BF and postpar-
tum weight loss. The majority of studies reported little or no as-
sociation between BF and weight loss (n=27, 63%) or change in 
body composition (n=16, 89%), although this depended on the 
measurement time-points and BF intensity. Any associations 
observed tended to be relatively small and were often confoun-
ded by other factors, particularly gestational weight gain. 

Conclusions: This review highlights the difficulties of exa-
mining the association between BF and weight management 
in observational research and challenges the widely held belief 
that BF promotes weight loss. More robust studies are needed 
to reliably assess the impact of BF on postpartum weight ma-
nagement. 

Key words: breastfeeding, postpartum, weight.

PO1940
EFFECT OF LOW-CARBOHYDRATE RESTRICTED 
DIET AND MODERATE CALORIC RESTRICTION ON 
HYPERGLYCEMIA, DYSLIPIDEMIA AND REVERSE 
CHOLESTEROL TRANSPORT IN OBESE RAT
S. Louala1, A. Benyahia-Mostefaoui1, M Y. Lamri-Sen-
hadji1

1Département de Biologie, Laboratoire de Nutrition 
Clinique et Métabolique (LNCM), Université d’Oran, 
Orlan, Algérie

Background and objectives: The low–calorie-diets were 
developed as a strategy for initiating or accelerating weight 
reduction including improved glucose metabolism and lipid 
profile. The aim of the study was to investigate whether 40% of 
caloric restriction compared to a low–carbohydrate restricted 
diet can improve the dyslipidemia, hyperglycemia and reverse 
cholesterol transport in obese rat. 

Methods: Male Wistar rats (n = 18) consumed at weaning 
an obesegenic diet. At 405 ± 14g, obese rats were randomly di-
vided into three groups (n = 6) consumed each for 4 weeks a 
low-carbohydrate restricted diet (LCR) (1.16MJ) or a calorie 
restricted diet (40% of energy of the standard diet (0.96MJ) 
(CR) or normocaloric diet (NC) (1,60MJ). At day 28, glyce-
mia and serum total cholesterol (TC) and triacylglycerols 
(TG) concentrations were estimated. High density lipopro-
teins (HDL2 and HDL3) were separated and their contents and 
composition in lipids and apolipoproteins (apo’s) were analy-
zed. Lecithin:cholesterol acyltransferase (LCAT) activity was 
determined. 

Results: The two low calorie diets reduced serum TC values 
(-68% and -66%), TG contents (-62% and -52%) and glycemia 
(-62% and -46%), respectively compared to NC diet. However, 
LCR diet increased HDL-cholesterol (1.2- and 2- fold) and apo 
A-1 (1.16- and 1.26- fold) compared to CR and NC diets, res-
pectively. In LCR and CR groups versus NC group, respectively, 
HDL3–phospholipids and HDL3–unesterified cholesterol were 
decreased (-52% and -38%) and (-86%) whereas, LCAT activity 
and HDL3–apo’s were increased (+80% and +77%) and (+16% 
and +10%), respectively. The LCR diet elevated the content of 
HDL2–cholesteryl esters (+24% and +55%), respectively com-
pared to both groups. 



1193Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

Conclusions: In obese rats, low carbohydrate restriction 
diet may have a more protective effect against cardiovascular 
risk by improving the anti–atherogenic metabolic pathway of 
cholesterol and triacylglycerols. 

Key words: Rat, obesity, low calorie diets, LCAT.

PO1941
THE EFFECT OF POMEGRANATE EXTRACT AND 
JUICE INTAKE ON SATIETY PARAMETERS IN HU-
MAN VOLUNTEERS: A PILOT STUDY
A. Stockton1, E. Al-Dujaili1, I. Davidson1, S. Drummond1 
1Dietetics, Nutrition & Biological Sciences, Queen 
Margaret University, Edinburgh, UK

Background and objectives: The health benefits of anti-
oxidant rich pomegranate have been recognized throughout 
history and shown to neutralise free radicals better than other 
juices (Basu, Penugonda, 2009). Appetite control has been 
implicated as an important factor in the dietary treatment of 
obesity (Drapeau et al. 2007), and research shows that dietary 
antioxidants may modify appetite by inducing satiety (Josic et 
al. 2010). This study aimed to investigate the effect of pome-
granate extract and juice (PomeGreat, UK) intake on satiety 
parameters in human volunteers. 

Methods: Ethical approval was granted by the Ethics Com-
mittee (Queen Margaret University). Volunteers (7 males and 
22 females) participated in a randomised, double-blind, pla-
cebo-controlled parallel study [Mean BMI was 25.05±3.91kg/
m2 (18.57-32.46), age 34.5±13.7years (19-62)]. After randomi-
sation, participants consumed either one pomegranate extract 
(n=15) or placebo capsule daily (n=14) for 3 weeks and then 
ate a lunch where they drank pomegranate or placebo juice 
(energy-matched low polyphenol drink) beforehand. Partici-
pants recorded their feelings of hunger, desire to eat, fullness 
and satisfaction on Visual Analogue Scales at 15 minute in-
tervals for 120 minutes. Dietary history and habits were also 
recorded. 

Results: The pomegranate extract group drinking pome-
granate juice tended to report feeling less hungry (12%), had 
less desire to eat (21%), felt fuller (16%) and more satisfied 
(15%) than those who consumed the placebo. They also ate less 
(22%) on average (446.97g vs.574.25g; p=0.05) than the place-
bo group. Moreover, they rated their food as being significantly 
more palatable (p=0.05) than the placebo group. 

Conclusions: This research indicates that pomegranate 
extract and juice can promote satiety by reducing hunger and 
desire to eat and enhancing fullness and satisfaction, while si-
multaneously increasing enjoyment of the food. It also suggests 
that pomegranate extract intake may have the potential to as-
sist in reducing risk factors for overweight and obesity. 

Key words: pomegranate, satiety, appetite, antioxidants, 
obesity.

PO1942
ANALYSIS OF DETECTION AND NUTRITIONAL AP-
PROACH IN INTESTINAL HIGH-OUTPUT STOMAS
J J. Arenas Villafranca1, J. Abiles1, R. Romero Domin-
guez1, A A. Fontalva Pico2, G. Moreno Carretero2, N. 
Gandara Adan2, V. Faus Felipe1 

1Pharmacy and Nutrition Department, Hospital 
Costa del Sol, Marbella, Spain 
2General Surgery Department, Hospital Costa del 
Sol, Marbella, Spain

Background and objectives: Surgical approach of digestive 
cancer is one of the main causes of discharge stoma construc-
tion. These stomas are related to complications that have been 
widely described, but little is known about the development of 
high-output stomas. 

Methods: A retrospective observational study was conduc-
ted, from January to June of 2011, on patients who underwent 
an output stoma. Universal variables, causes and type of sur-
gery, nutritional and pharmacological treatment were collec-
ted. Presence and severity of complications, morbidity and 
mortality related to stomas were examined. 

Results: Of 39 new stoma formations, 28.2% were ileos-
tomies and 71.8% colostomies. Colorectal cancer was in 64% 
of cases the main cause of surgery. Complications associated 
with the stoma were present in 48.7% of the patients, the most 
frequent being stenosis. Six patients were identified with high-
output stoma. Those stomas were located in colon in all pa-
tients, preserving the ileocecal valve in every case. Causes of 
high-output stoma were not identified in any case and the re-
sected length of intestine did not statistically differ from those 
patients without high-output. All patients were wrongly advi-
sed to increase their oral fluid intake and in any case plasma-
tic magnesium was measured, no losses were treated with oral 
rehydration salts solutions and only two patients were referred 
to nutrition department. At discharge, no patient weights were 
controlled and no patient received nutritional recommenda-
tions for the management of the debit. 33% re-entried because 
of stoma complications. 

Conclusions: High-output stomas are a common but litt-
le identified complication. They are not usually taken into ac-
count by clinicians, resulting in a lack of information about 
pathophysiology, parameters that define them and their related 
complications. An adequate nutritional support in these pa-
tients could reduce hospital re-entried and metabolic compli-
cations related to stoma losses. 

Key words: Colostomy, high-output, hypomagnesemia, 
ileostomy, ostomies.
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PO1943
EARLY PREDICTION OF DIETARY WEIGHT LOSS 
THERAPY EFFECTIVENESS
B. Jablonowska-Lietz1, M. Wrzosek2, D. Wolanska3, G. 
Nowicka2 
1Promotion Centre of Healthy Nutrition and Physi-
cal Activity, National Food and Nutrition Institute, 
Warsaw, Poland 
2Department of Pharmacogenomics, Medical Uni-
versity of Warsaw, Warsaw, Poland 
3Department of Prevention of Diet-related Disea-
ses, National Food and Nutrition Institute, Warsaw, 
Poland

Background and objectives: It is suggested that new strate-
gies are needed for successful obesity prevention and treatment. 
To personalize weight-loss therapy and to predict its effective-
ness, we assessed individuals’ health locus of control, emotion 
regulation, and self-efficacy which can make them determined 
to eat well and exercise regularly. 

Methods: The study group consisted of 48 individuals with 
BMI=32.15±2.02, mean age 39.70 ± 5.33 years. Recruited sub-
jects participate in a 3-month dietary intervention program. 
Weight loss was assessed at each visit. Dietary compliance re-
garding energy and nutrient intake were monitored by 3-day 
food records. Before the dietary intervention all patients filled 
in the Multidimensional Health Locus of Control (MHLC) sca-
le to assess the beliefs by which person determines his or her 
health status; the Courtauld Emotional Control Scale (CECS) 
for the assessment of emotion regulation; and the General Self-
Efficacy Scale (GSE) to assess a general sense of perceived self-
efficacy. 

Results: The mean score in the dimension of internal con-
trol on the MHLC Scale was M = 26.33; SD = 4.98 and was 
related to successful weight loss (r = -0.61, p < 0.05). The mean 
score in the CECS total was M = 49.77; SD = 10.34 and was 
associated with frequency of sweets intake (r = 0.42, p < 0.05). 
Patients with low GSES statistically less frequently consult die-
ticians or try to lose weight on their own than the other GSES 
groups (s2 = 9.65, df = 4, p = 0.047). There were no statistically 
significant differences between men and women in the scores 
of the Scales. 

Conclusions: Introducing psychological perspective is in-
frequent in obesity treatment but it is a challenge, and also an 
opportunity to concentrate on patients’ resources and may con-
tribute to evaluation of the comprehensive treatment program.

Key words: obesity, weight-loss, psychological scales.

PO1944
ADIPONECTIN AND PREDICTION OF THE EFECTI-
VENESS OF WEIGHT LOSS THERAPY
B. Jablonowska-Lietz1, M. Wlodarczyk2, D. Wolanska3, 
M. Wrzosek4, G. Nowicka4 
1Promotion Centre of Healthy Nutrition and Physi-
cal Activity, National Food and Nutrition Institute, 
Warsaw, Poland 
2Department of Nutrigenomics, National Food and 
Nutrition Institute, Warsaw, Poland 
3Department of Prevention of Diet-related Disea-
ses, National Food and Nutrition Institute, Warsaw, 
Poland 
4Department of Pharmacogenomics, Medical Uni-
versity of Warsaw, Warsaw, Poland

Background and objectives: There is a strong evidence su-
ggesting that adiponectin plays an important role in modula-
tion of lipid profile and insulin resistance, while its metabolic 
actions as an adipose-specific protein decreases proportionally 
to the rise in BMI. The relationship between adiponectin levels 
and BMI, % of total fat mass (%FM), VAT adipose tissue, HO-
MA-IR, and serum lipid profile during 3-months period (four 
visits) of weight-loss therapy was studied. 

Methods: The recruited group consisted of 60 subjects of 
both sexes, 30-50 years old, with excess body weight: 30 ≤; BMI 
< 35, non-smokers, not under any pharmacological therapy. 
Plasma lipids, glucose, and insulin concentrations were deter-
mined by routine laboratory methods. Adiponectin levels were 
measured by ELISA assay. Insulin resistance index (IR-HOMA) 
was calculated using the following formula: insulin(µU/ml)x 
fasting blood glucose (mg/dl)/ 405. Weight loss was controlled 
at each (of the four) visit by anthropometric and body compo-
sition measurements (BMI, %FM and VAT level assessed by 
bioimpedance, using TANITA MC 180 MA camera). 

Results: There was a statistically significant correlations 
between adiponectin and serum lipids: HDL- cholesterol, total 
cholesterol/HDL-cholesterol ratio, LDL- cholesterol, serum tri-
glycerides (p<0,05). All “obesity measures” (weight-loss, BMI, 
%FM, VAT) and HOMA-IR were negatively correlated with 
adiponectin level (p<0,05). It was also found that the strength 
of the relationship between adiponectin and VAT (assessed by 
linear regression) increases during a weight loss therapy (from 
r:-0,045 before therapy to r:-0,64 at the end of weight loss the-
rapy, all p<0,05). 

Conclusions: Adiponectin seems to be the one of the ma-
jor factors, predicting the effectiveness of applied dietary pro-
gram, obesity reduction and associated metabolic disorders. 
Acknowledgements: This study was supported by The Polish 
National Science Centre (N151923). 

Key words: Adiponectin, weight loose, lipid profile, VAT, 
HOMA-IR.
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PO1945
MA-PI MACROBIOTIC DIET AND TYPE 2 DIABE-
TES. MULTICENTRIC STUDY
C. Porrata-Maury1, M. Hernandez-Triana2, V. Ruiz-Alva-
rez2, M E. Diaz-Sanchez2, F. Fallucca3, W. Bin4, B. Baba-
Abubakari5, M. Pianesi6 
1Macrobiotic Diet Service, Finlay Institute, La Haba-
na, Cuba 
2Department of Biochemistry and Physiology, Insti-
tute of Nutrition, La Habana, Cuba 
3Centro Internazionale Studi Diabete, Roma, Italy 
4Traditional Tibetan Medicine Hospital, Xining, 
China 
5Tamale Teaching Hospital, Tamale, Ghana 
6UPM Un Punto Macrobiotico, Roma, Italy

Background and objectives: Satisfactory results have been 
observed in long term interventions with macrobiotic vegeta-
rian Ma-Pi diet (70% carbohydrate as whole cereals, 12% ve-
getable protein, 18% fat) in diabetic patients. The aim of this 
study was to evaluate the short term effect of this diet in type 
2 diabetes. 

Methods: A 21- day multicenter intervention was carried 
out in adults from Cuba (n=61), China (n=16), Ghana (n=23) 
and Italy (n=24), supported by Un Punto Macrobiotico, Italy. 
Biochemical indicators, body composition and blood pressure 
were measured at onset and intervention end. Changes were 
analyzed by univariate and multivariate statistical methods. 
Results: Significantly (p=0,000) decreased: glycemia, 24,1%; 
cholesterol, 18,6%; LDL cholesterol, 21,5%; LDL/HDL ratio, 
20,0%; cholesterol/HDL ratio, 18,2%; triglyceride, 23,4%; urea, 
32,5%; capillary blood glucose (33,6%, in fasting; 37,9%, two 
hours after breakfast; 32,5%, two hours after lunch); blood 
pressure (systolic,7,5%; diastolic,6,1%); urine pH increased 
(13,6%). No adverse events were observed. Four components 
were extracted by Principal Component Analysis (PC), which 
accounted for 69,3% of the total variance: PC1 was characte-
rized by lipid indicators, PC2 by glycemia and glycemic profi-
le, PC3 by blood pressure, PC4 by urea and urine pH. Similar 
behavior was evidenced for glycemia and glycemic profile in 
all countries, according to One-Way ANOVA of the extracted 
PC2 scores, (p=0,237). 

Conclusions: The 21 day intervention with Ma-Pi macro-
biotic diet in type 2 diabetic adults improved carbohydrate, li-
pid and protein metabolism and blood pressure. The improve-
ment of the carbohydrate metabolism showed a similar pattern 
in all countries. 

Key words: Ma-Pi macrobiotic diet, type 2 diabetes, adults.

PO1946
SUGAR INTAKE IN CUBAN CHILDREN AND ADO-
LESCENTS
I. Puentes1, A. Cabrera-Martinez1, M. Miranda-Diaz1, M. 
Caridad-Romero1, D. Matos1, M. Hernandez-Lozano1, 
C. Viera-Casiñol2, V. Ruiz-Alvarez2, M. Hernandez-Tria-
na2 
1Department of Communitarian Nutrition, Institute 
of Nutrition and Food Hygiene , La Habana, Cuba 
2Department of Biochemistry and Physiology, Insti-
tute of Nutrition, La Habana, Cuba

Background and objectives: High sugar consumption is 
associated with overweight, glucose intolerance, serum lipids 
modifications and predisposition to diabetes mellitus. Nutritio-
nal recommendations set the sugar upper level intake around 
10% of the total energy intake. The objective of this study was 
to assess its dimension in the Cuban young population. 

Methods: 873 children and adolescents (56 preschoolers, 
768 school children and 49 adolescents, 4-16 y of age) inclu-
ded in studies of body composition, physical activity and daily 
energy expenditure by isotopic methods were submitted to se-
mi-quantitative dietary recalls, 24 hours dietary recalls or 3 day 
weighed dietary records for the assessment of the sugar contri-
bution to the total energy intake. Data were evaluated with the 
FAO CERES Software. 

Results: High energy intake, fast foods and soft drinks; low 
consumption of fruits, vegetables, and micronutrients. Sugar 
intake doubled the nutritional recommendation. In some stu-
died groups, one of each three children consumed more than 
three times the recommended daily portion. 

Conclusions: The observed high sugar intake in all children 
and adolescents favours fat accretion and the high prevalence 
of NCDs in adulthood. Those results shall be urgently conside-
red in the nutrition policy. 

Key words: Adolescents, children, Sugar intake.
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PO1947
THYROID HORMONE PRODUCTION IS ASSOCIA-
TED WITH THE DIFFERENCE IN METABOLIC MAR-
KERS BETWEEN OBESE AND OBESITY RESISTANT 
MICE
J. Zhen1,2, X. Tang1,2, G W. Le1,2, Y H. Shi1,2, J. Sun1,2, X R. 
Chen1,2

1State Key Laboratory of Food Science and Techno-
logy, Jiangnan University, Wuxi, Jiangsu, China 
2Institution of Food Nutrition and Functional Factor, 
School of Food Science and Technology, Jiangnan 
University, Wuxi, Jiangsu, China

Background and objectives: Diet-induced obesity (DIO) 
and obesity resistance (DIO-R) are two different models cha-
racterized by different metabolic states. The aim of this study 
was to explore the association between thyroid hormones and 
different metabolic markers in DIO and DIO-R mice. 

Methods: Sixty female C57B/L mice (4week old) were ran-
domly divided into two groups: Group I (n=15, Control) recei-
ved normal diet containing 5.34%fat; Group II (n=45) recei-
ved high-fat diet (HFD) containing 19.57%fat. After 20 weeks, 
Group II subjects were selected and divided into two groups 
according to their body weight: DIO group (n=15) and DIO-R 
group (n=15). All animals were weighed and slaughtered after 
a 12-hour fasting. Concentration of blood glucose (FPG), plas-
ma insulin (FINS), lipid parameters (TCH, TG, HDL-C and 
LDL-C) and thyroid hormones (T3, T4, FT3 and FT4) were 
measured. T3/T4 ratio and insulin resistance index (IRI) were 
calculated. Deiodinase-1(Dio1) which is the major source of 
circulating thyroid hormone was also determined in the liver 
by RT-PCR. 

Results: Feeding the HFD for 26 weeks significantly increa-
sed body weight, FPG, FINS, and IRI, but significantly decrea-
sed the level of thyroid hormones in the DIO group, resulting 
in the development of hyperlipidemia and hyperglycemia. In 
contrast, the DIO-R group exhibited significantly higher level 
of thyroid hormones as compared to the DIO group and pre-
sented partial restoration in hyperlipidemia and hyperglyce-
mia. Moreover, Dio1 mRNA expression in the DIO-R group 
was significantly higher than in the DIO-R group. 

Conclusions: The present study indicates that thyroid 
hormones level is related to different metabolic markers bet-
ween DIO and DIO-R mice, which may be attributed to the 
abnormal mRNA expression of Dio1 in the liver. Acknowled-
gements: Supported by the 12th Five-Year Plan for Science and 
Technology Development (No. 2012BAD33B05). 

Key words: High-fat diet, obesity, obesity resistance, hyper-
lipidemia, hyperglycemia, thyroid hormones.
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BODY FAT MASS DETERMINATION OF ARGENTI-
NEAN CHILDREN BY DEUTERIUM DILUTION TE-
CHNIQUE AND ITS RELATIONSHIP TO LIPID PRO-
FILE
I. Fernandez1, S M. Vidueiros1, C. Napoli1, A. Paganini2, 
D. Bustamante2, G. Tarducci2,3, A. Pallaro1

1Department of Nutrition, Faculty of Pharmacy and 
Biochemistry, University of Buenos Aires, Argentina 
2PROPIA, School of Medical Sciences, University of 
La Plata (UNLP), Buenos Aires, Argentina  
3Physical Education Department, Faculty of Huma-
nities (UNLP), Buenos Aires, Argentina 

Background and objectives: Body composition, particu-
larly body fat, is associated to non-transmissible chronic disea-
ses. The aims of this study were to determine body fat mass 
(FM) in argentinean children using the Deuterium Dilution 
Technique (DDT) and to analyze its association with the lipid 
profile. 

Methods: 98 children (51 boys, 47 girls), aged 6-12 years 
old, were recruited for the study. Weight (kg), height (cm), 
waist circumference (WC; cm) and triceps, biceps, subscapu-
lar and suprailiac skinfolds were measured. Body mass index 
(BMI; weight/height2) and sum of skinfolds (SK; mm) were 
calculated. Total Body Water was determined by DDT. Chil-
dren received a weighed oral dose of deuterium oxide (0.5 g/
Kg; 99%) and two samples of saliva (basal and post-equilibra-
tion period of 3 hours) were obtained. Deuterium concentra-
tion was determined by FTIR and FM% was calculated. Blood 
samples were collected. Total plasma cholesterol (CT; mg%) 
and triglycerides (TG; mg%) were determined by enzymatic-
colorimetric technique. LDL cholesterol (LDL-C; mg%) was 
calculated using Friedewald equation. 

Results: The FM% was 28.6 ± 7.4 (Boys: 25.5 ± 6.7 vs 
Girls: 32.0 ± 2.4; p<0.001). FM% was significantly correlated 
(0.05>p<0.0001) to BMI (r=0.74), WC (r=0.69), SK (r=0.88), 
CT (r=0.22), TG (r=0.45), and LDL-C (r=0.20). 

Conclusions: As expected, girls showed higher FM% than 
boys. It was observed an association between fat mass and 
anthropometric measures and between fat mass and lipid 
profile, mainly with the triglycerides plasma levels. This stu-
dy supports the importance of the determination of FM in the 
nutritional assessment of programs for the prevention and con-
trol of overweight and obesity in children. Acknowledgements: 
Supported by UBACyT 20020100100255, OIEA/RLA6064.

Key words: Body fat, children, deuterium dilution, lipid 
profile.
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PO1949
GLUTAMINE MODULATES CHANGES TO SMALL 
INTESTINAL INTRAEPITHELIAL γδ T LYMPHOCY-
TE EXPRESSION IN MICE WITH ACUTE DSS-INDU-
CED COLITIS
M H. Pai1, J J. Liu2, W J. Chen3, C L. Yeh4

1Department of Anatomy, Taipei Medical University, 
Taipei, Taiwan 
2School of Medical Laboratory Science and Biotech-
nology, Taipei Medical University, Taipei, Taiwan 
3Department of Surgery, College of Medicine, Na-
tional Taiwan University, Taipei, Taiwan 
4Department of Food and Nutrition, Chinese Cultu-
re University,Taipei, Taiwan

Background and objectives: This study investigated the 
effect of glutamine (GLN) on small intestinal intraepithelial 
lymphocyte (IEL) γδ T-cell cytokines and immune regulatory 
factor gene expressions in a mouse model of dextran sulfate 
sodium (DSS)-induced colitis. 

Methods: Mice were randomly assigned to a normal con-
trol group, or 2 DSS-treated groups. The control group (C) and 
one of the DSS group (DC) were fed with a common semipuri-
fied diet, while the other DSS-treated group (DG) were provi-
ded an identical diet except that part of the casein was replaced 
by GLN, which provided 25% of total amino acid nitrogen. The 
diets were fed for 10 days, then mice in the control group recei-
ved distilled water and DSS groups were treated with distilled 
water containing 2.5% DSS for 5 d. At the end of the experi-
ment, mice were sacrificed and small intestines were collected 
for histological examination. Intestinal IEL γδ T-cell subset 
was isolated for the analysis of proinflammatory mediator gene 
expressions. 

Results: Compared to normal mice, DSS-colitis resulted 
in lower IEL γδ T-cells percentage and higher messenger (m)
RNA expressions of interferon γ;, tumor necrosis factor α ;, in-
terleukin (IL)-17, complement 5a receptor, and keratinocyte 
growth factor by IEL γδ T-cells. GLN administration enhanced 
the proportion of IEL γδ T-cells, and the immunomodulatory 
mediator genes expressed by IEL γδ T-cells exhibited decreases 
in colitis mice. The histological findings showed that the im-
munoreactive intensity of ZO-1 expression in intestinal muco-
sa was higher in DG than the DS group. 

Conclusions: These results indicated that pretreatment 
with GLN promoted the proportion of small intestinal IEL γδ 
T-cells, and downregulated γδ T-cell-expressed inflammatory 
mediators that may consequently ameliorate the severity of 
DSS-induced intestinal epithelial injury. 

Key words: glutamine, dextran sulfate sodium-induced co-
litis, intraepithelial lymphocyte, γδ T-cell, inflammatory me-
diator.

PO1950
EFFICACY OF A LIFESTYLE INTERVENTION PRO-
GRAM USING HEALTHY PLATE FOR TREATING 
DIABETIC SUBJECTS WITH OBESITY: A RANDOMI-
ZED CONTROLLED TRIAL
T. Yamauchi1,4, K. Yamauchi2, T. Katayama3, N. Sakane1 
1Division of Preventive Medicine, Kyoto Medical 
Center, Kyoto, Japan 
2Department of Nutritional Science, Nagoya Univer-
sity of Arts and Sciences, Aich, Japan 
3Takarazuka University School of Nursing, Osaka, 
Japan 
4Nursing Department, Gamagori City Hospital, 
Aichi, Japan

Background and objectives: Portion size is an important 
determinant of energy intake. Then, we developed the Japane-
se-version portion size control plate. The aim of the study is to 
assess the efficacy and safety of a lifestyle intervention program 
using the portion control plate (Healthy plate&reg;) to reduce 
the body weight and achieve the good glycemic control in dia-
betic subjects with overweight and obesity. 

Methods: We randomized 19 diabetic subjects with 
overweight and obesity (body mass index (BMI) ≥ ;24, aged 
20-70) to an intervention group including group-based lectu-
re and counseling by a dietician incorporating a healthy plate 
(n=10) or waiting list control group (n=9). Exclusion criteria 
included insulin therapy, dementia, and chronic renal failure. 
Following initial lecture on diabetes and diet, subjects in the 
intervention group were contacted at 1, 2, and 3 months by 
the dietician for 2-hour group-based session. Subjects in the 
control received instructional handouts on diabetes knowled-
ge, diet, and exercise. The primary endpoint was improvement 
of glycemic control as measured by glycosylated hemoglobin 
(A1C). The secondary endpoint was change in body weight, 
serum lipids, and diet-related quality of life. Analysis was done 
by intention to treat. 

Results: Drop-out rate was 5.3 %. Subjects in the interven-
tion group had a greater change (±SD) in weight from baseline 
at 3 month (-3.6 ±2.6 kg vs. -0.3±1.6 kg ; p=0.04) and a trend in 
A1C from baseline at 3 month. The majority of subjects assig-
ned to the intervention group reported the overall intervention 
was helpful and would recommend it to others. Adverse events 
were not reported. 

Conclusions: The findings suggest that the healthy plate 
also enabled diabetic subjects to decrease body weight with 
safety. 

Acknowledgements: This work was supported by JSPS 
KAKENHI Grant Numbers 23500825, 24501029. 

Key words: Portion control plate, weight loss, diabetes, obe-
sity.
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EFFECT OF ANDROGRAPHOLIDE ON STREP-
TOZOTOCIN-INDUCED DIABETIC CATARACT IN 
SPRAGUE-DAWLEY RATS.
R N. Ramavat1, H. Nemani1, S. Pothani1, N. Turlapati2, B 
R. Geereddy1 
1National Centre For Laboratory Animal Science, 
National Institute of Nutrition, Hyderabad, India 
2Department of Zoology, Osmania Univversity, 
Hyderabad, India

Background and objectives: Cataract, characterized by 
cloudiness or opacification of the crystalline eye lens, drama-
tically affects the quality of life. Duration of diabetes and the 
associated chronic hyperglycaemia increase the risk of develo-
pment of cataract. Andrographolide, an active principle in the 
leaves of A. paniculata has shown significant anti-hyperglycae-
mic action in streptozotocin-induced diabetic rats. The present 
study was carried out to investigate the anticataractous poten-
tial of Andrographolide through its capacity to prevent strepto-
zotocin- induced hyperglycaemic osmotic and oxidative stress. 

Methods: 48 SD rats were taken for the study and divided 
into four groups of twelve animals each. Group I (control) rats 
received vehicle and hyperglycaemia was induced in experi-
mental rats (Group–II, III and IV). Diabetic rats (Group II) 
(positive control) and Group III, IV diabetic rats treated with 
Andrographolide at two different doses. Eyes examined, using 
slit lamp bio microscope for incidence of cataract and expres-
sed as percentage of total lenses in each group. Biochemical 
parameters were measured in the lens of control and experi-
mental rats. 

Results: Treatment with Andrographolide decreased the 
blood glucose levels in a dose-dependent manner. Significant 
decrease in both total and soluble protein was observed in 
group II compared to group I. Supplementation of Androgra-
pholide improved both total and soluble protein levels in group 
III and IV compared to group II. The percentage of mature ca-
taract lenses decreased to 52% and 28% in group III and IV 
respectively. The levels of antioxidant enzymes were also in-
creased in group II. 

Conclusions: In conclusion, a combination of glycemic 
control, antioxidant potential could be the mechanism in de-
laying the cataract formation by Andrographolide. Therefore, 
delaying of cataract associated with diabetes by treatment with 
Andrographolide merits further attention and can be explored 
for their potential antihyperglycemic and anticataractous pro-
perties. 

Key words: Diabetic cataract, hyperglycemia, streptozoto-
cin, andrographolide.

PO1952
POSTPRANDIAL EFFECTS OF POTASSIUM 
SUPPLEMENTATION ON VASCULAR FUNCTION 
AND BLOOD PRESSURE
N. Blanch1, P M. Clifton2, J B. Keogh1 
1School of Pharmacy and Medical Science, Universi-
ty of South Australia, Adelaide, Australia 
2Baker IDI Heart and Diabetes Institute, Adelaide, 
Australia

Background and objectives: Increased potassium intake 
has been related to reduced blood pressure (BP) and impro-
ved vascular function. The effect of potassium supplementa-
tion on endothelial function and BP in the postprandial state is 
not known. The aim was to determine the effect of potassium 
supplementation on post prandial endothelial function, as as-
sessed by flow mediated dilatation (FMD). 

Methods: Thirty-two healthy, normotensive volunteers re-
ceived a meal with 1300 mg (33mmol) potassium (HighK) and 
a control low potassium (LowK) 130 mg (3.3mmol) meal on 2 
separate occasions in a randomized order. FMD and BP were 
measured while participants were fasting and at 30, 60, 90 and 
120 minutes after the meal. 

Results: There was a postprandial decrease in FMD in both 
groups. FMD decreased less after the HighK meal compared to 
the LowK meal (p<0.05). Both meals produced a postprandial 
decrease in BP at 30 minutes which returned to baseline levels 
by 120 minutes. No significant differences in BP were observed 
between meals. There were no correlations between FMD and 
BP prior to randomization. FMD and BP were negatively co-
rrelated at 90 (SBP: HighK r= -.55, p<.01; LowK r=-.54, p<.01) 
and 120 minutes (SBP: HighK r= -.56, p<.01; LowK r=-.42, 
p<.01) after both meals, and at 30 (SBP: r=-.39, p<0.05) and 
60 minutes (DBP r=-.36, p<0.05) following the HighK meal. 
There was a negative correlation between the change in SBP 
and FMD (r=-.435, p<05) at 90 minutes after LowK treatment. 

Conclusions: A high potassium meal, which represents 
similar amounts of potassium in 2-3 serves of fruit, can les-
sen the postprandial reduction in brachial artery FMD when 
compared to a low potassium meal. This suggests potassium 
intake may have protective effects on vascular dilatation in the 
postprandial state. 

Key words: potassium, endothelial function, blood pressure.
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PREVALENCE OF INSULIN RESISTANCE IN AN 
OBESE EGYPTIAN YOUNG POPULATION
M. Zaki1, S. Kholoussi2, S. Kamal3, H. El-Bassyouni4 

1National Research Centre, Biological Anthropolo-
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Egypt 
2National Research Centre, Immunogenetics De-
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3National Research Centre, Biological Anthropolo-
gy Department, Medical Research Division, Cairo, 
Egypt 
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Division, Cairo, Egypt

Background and objectives: Insulin resistance (IR) and 
glucose intolerance are frequent in obese children and adoles-
cents and lead to a significant risk for hypertension and car-
diovascular diseases, as well as for type 2 diabetes. This study 
aimed to investigate the prevalence of IR in a sample of Egyp-
tian obese young population and assess factors associated with 
IR. In addition, the study attempted to determine the cut-off 
values of homeostatic model assessment of insulin resistance 
HOMA-IR for the diagnosis of metabolic syndrome (MS). 

Methods: A descriptive, cross-sectional study was conduc-
ted on 300 obese young individuals (150 males and 150 fema-
les) and 200 with normal weight as controls. All subjects parti-
cipated in the project entitled “Obesity among Youth: Lifestyle 
and Genetic Factors” funded by the Science and Technology 
Development Fund, Egypt. They gave their informed consent 
which approved by the Ethical Research Committee of Natio-
nal Research Centre. Variables examined included body mass 
index (BMI), waist circumference (WC), waist to hip ratio 
(WHR), systolic and diastolic blood pressure (SBP and DBP), 
fasting blood glucose, cholesterol, triglycerides (Tg), high den-
sity lipoprotein (HDL), low density lipoproteins (LDL), insulin 
and insulin resistance (IR) measured HOMA-IR. Cut-off va-
lues of HOMA-IR for diagnosis of MS were calculated by recei-
ver operating characteristic (ROC) analysis. 

Results: The overall prevalence of IR was 20.5% among 
obese young subjects. Patients with IR had a significant hig-
her levels of WHR, BP, Tg, glucose, total cholesterol, insulin, 
HOMA-IR and low HDL level as compared to obese patients 
without IR and controls. The area under the curve (AUC) 
(95%CI) was 0.770 (0.681-0.771) for MS. 

Conclusions: Abdominal obesity, dyslipidemia and hy-
pertension are risk factors for IR. The study determined the 
optimal HOMA-IR cut-off points for the diagnosis of MS in 
subjects with and without IR. 

Key words: Youth, IR, obesity, cut-off points.
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THE EFFECT OF SPARC ON INSULIN-SENSITIVE 
GLUCOSE METABOLISM IN SKELETAL MUSCLE
N. Hirano1, W. Aoi1, M. Takami1, A. Nakayama1, Y. Oga-
ya1, S. Wada1, A. Higashi1 
1Laboratory of Health Science, Graduate School of 
Life and Environmental Sciences, Kyoto Prefectural 
University, Kyoto, Japan

Background and objectives: Secreted protein acidic and 
rich in cysteine (SPARC) is a muscle-secretory protein which 
elevated in response to exercise. SPARC is shown to inhibit 
fat accumulation and involved in regulation of energy meta-
bolism. In this study, we investigated the effect of SPARC on 
glucose metabolism in skeletal muscle. 

Methods: Young male wild type (WT) and SPARC-KO 
(SPKO) mice were used. Oxygen consumption and carbon dio-
xide exhaustion were measured in the dark phase and carbohy-
drate oxidation was calculated. After measuring body weight 
and epididymal fat weight, blood and gastrocnemius muscle 
were collected. Blood glucose and plasma insulin were measu-
red. Protein was extracted from the muscle and used for mea-
suring Akt phosphorylation by western-blot analysis. Statisti-
cal analysis used Mann-Whitney’s U test and, in all analyses, 
p < 0.05 indicated statistical significance. The data is shown as 
mean ± standard error. 

Results: Blood glucose level was significantly higher in 
SPKO mice (171.1 ± 6.2 mg / dL) than in WT mice (146.5 ± 8.6 
mg / dL) (p = 0.036). Epididymal fat weight and blood insulin 
were identical between mice. The amount of carbohydrate oxi-
dation was significantly lower in SPKO mice (56.9 ± 1.9 µg/g 
B.W./min) than in WT mice (64. ± 2.4 μg/g B.W./min) (p = 
0.025). Phosphorylation level of Akt, a rate-limiting enzyme of 
insulin-dependent signaling pathway, was significantly redu-
ced 42.9% in SPKO mice compared to WT mice (p < 0.001). 

Conclusions: SPARC improves glucose metabolism asso-
ciated with enhancement of insulin sensitivity in skeletal mus-
cle. Acknowledgements: This study was partly supported by 
Grants-in-Aid from the Japan Society of Promotion of Science 
(23700776WA). 

Key words: SPARC, skeletal muscle, glucose metabolism.
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ATURASE POLYMORPHISM AND OBESITY IN A 
SOUTHERN ITALY POPULATION
B. Varriale1, T. Esposito2, P. Tammaro3, C. Dalia4, D. Scar-
pa5 
1Department Experimental Medicine, Lab. Molecu-
lar Genetics, Second University of Naples, Naples, 
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University of Naples, Naples, Italy 
4Ospedale Riuniti S. Maria della Pietà, Medicine 
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5Department Experimental Medicine, Laboratory 
Molecular Genetics, Second University of Naples, 
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Background and objectives: The fatty acid composition 
of serum lipids and adipose tissue triacylglycerols reflects the 
dietary fat intake over the previous weeks/years. The fatty acid 
composition is also influenced by desaturating enzymes. Serum 
fatty acids and desaturase indices have been related to obesity, 
insulin resistance, type-2-diabetes and the metabolic syndro-
me. However, little data exist among fatty acids-CoADesatura-
se (FADS-1/FADS-2) polymorphisms and obesity in humans, 
although studies in knock-out mice indicate a clear linkage 
between the obesity status and desaturation of fatty acids. 

Results: In the present study we demonstrate a clear link 
between particular polymorphisms of FADS-1 and FADS-2 
and obesity in a southern Italy population (n=92). The exon 
one of FADS-1 gene showed a mutation in the GCG/AGG co-
don (Ala/Thr). The exon two showed a mutation in the AAT/
GAT codon (Ile-Asp). The exon 3 showed a mutation in the 
GCC/GGC codon ((Ala-Gly). The exon 5 showed a mutation 
in the GCC/GGC codon (Ala-Gly). The exon two of FADS-2 
gene showed a mutation in the GGC/AGC codon (Gly/Ser). All 
mutations determined were missense mutations. The changes 
in aminoacid sequences observed may determine a variation in 
enzyme efficiency and as a consequence a low levels of desatu-
rated fatty acids. Interestingly our patients showed high levels 
of saturated fatty acids that may play a role in the tendency to 
obesity. All obese subject showed one of the above mutation at 
least. 

Conclusions: The introduction of desaturated fatty acids 
in diet help to improve the fatty acid composition of obese 
patients in terms of saturated/desaturated ratio. On the other 
hand the group of normal subjects, used as controls, did not 
show such polymorphisms and had a normal content of des-

aturated fatty acids. We conclude that these polymorphisms 
may be a useful tool to early diagnosis of obesity. 

Key words: Desaturation, mutation, fatty acid composition, 
genetics, obesity.
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Background and objectives: The thyroid is one of metabo-
lism regulating gland. Its function is to determines the amount 
of calories that the body has to burn to maintain normal weight. 
Thyroiditis are inflammatory processes that result mainly in 
autoimmune processes. We have conducted the present study 
in order to have a clear picture on both autoimmune status and 
the control of the body weight. 

Methods: We have evaluated the amount of either anti-
thyroid, or anti-microsomal, or anti-peroxidase antibodies in 
patient with high antibodies. 

Results: A balanced diet devoid of carbohydrates (bread, 
pasta, fruit and rice) and free of goitrogen food and based on 
the BMI, the distribution of body mass and intra- and extra-
cellular water led to three weeks give the following results 1. 
Patients treated as above show a significant reduction of anti-
thyroid (-40%, p <0.013), anti-microsomal (-57%, p <0.003) 
and anti-peroxidase (-44%, p <0,029). 2. Untreated patients 
have a significant increase in anti-thyroid (+9%, p <0.017) and 
anti-microsomal (+30%, p <0.028). Even the anti-peroxidase 
rise without reaching statistical significance (+16%, p> 0064). 
3. With regard to body parameters measured in patients under-
going to this diet significant changes are seen in the reduction 
of body weight (-5%, p <0.000) and in body mass index BMI 
(-4%, p <0.000). Lastly 83% of patient with high auto-antibo-
dies are Bread test positive to lactase with a lactase deficit hig-
her than 50%. 
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Conclusions: This let us to hypothesize a correlation with 
ChREBP (carbohydrate responsive element protein) and there-
fore a possible role of carbohydrate metabolism in the develo-
pment and maintenance of autoimmune thyroiditis associated 
to body weight increase and slower basic metabolism. 

Key words: Thyroiditis, antibodies, carbohydrate, body 
weight reduction, BMI.

PO1957
PREVALENCE AND RELATED KNOWLEDGE OF HY-
PERTENSION AMONG ADULTS OF SHIJIAZHUANG
F. Chen1, C. Zhao1, J. Zhou1, D. Feng1, W. Zhao1, Z. Guo1, 
P. Bai1, W. Fan1 
1Shijiazhuang Center For Disease Prevention and 
Control , Shijiazhuang, Hebei, China

Background and objectives: Studies on hypertension usua-
lly focus on the treatments, whereas the healing effect is usually 
overlooked. Our objective was to study the prevalence rate, the 
awareness rate, the treatment and control rate of hypertension 
among adults in Shijiazhuang urban area, to appraise the pre-
sent situation of hypertension prevention and control, and im-
prove the preventive and treat effect. 

Methods: We used a confidential National Health and Nu-
trition Examination Survey data set (2010-2012) that included 
946 adult inhabitants of 450 families randomly selected from 
six residents’ committees in Shijiazhuang in 2010. We analysed 
the data in SPSS and compared the prevalence rate, the aware-
ness rate, the treatment and control rate of hypertension bet-
ween men and women. 

Results: The overall hypertension prevalence rate of Shijia-
zhuang urban adults was 35.62%, 43.29% for males and 30.13% 
for females. The standardized hypertension prevalence rate was 
28.41%. The overall hypertension awareness rate was 52.52%, 
51.46% for males and 53.61% for females; the differences in 
hypertension awareness in different ages were statistically sig-
nificant (p<0.05). The overall hypertension treatment rate was 
45.99%, 43.86% for males and 48.19% for females; the differen-
ces of hypertension treatment in different ages were statistically 
significant (p<0.05). The overall hypertension control rate was 
12.46%, 9.94% for males and 15.06% for females; the differen-
ces of hypertension treatment in different ages were statistically 
significant (p<0.05). Ageing was accompanied by a treatment 
rate raise. 

Conclusions: These results show that besides the high ra-
tes of hypertension awareness and treatment, the healing effect 
still needs further improvement. We should strengthen com-
prehensive prevention and treatment of hypertension and pay 
more attention to healing effect. 

Key words: Hypertension, prevalence rate, treatment rate, 
Healing effect.

PO1958
CONVERSION OF GASTRIC BYPASS TO SLEEVE 
AS A TREATMENT OF SEVERE AND PERSISTENT 
HYPOGLYCEMIA
M. Gonzalo-Marin1, I. Gonzalez-Molero1, M. Domin-
guez-Lopez1, J A. Garcia-Arnes1, J L. Gallego2 
1Endocrinology and Nutrition Service, Carlos Haya 
Hospital, Málaga, Spain 
2General and Digestive Surgery Service 

Background and objectives: In recent years, positive results 
have been published about an emerging technique for bariatric 
surgery, gastric sleeve, with a reduction of excess weight about 
50% after 4 years and with few complications. Also, after gastric 
bypass certain complications may arise that require the conver-
sion to another technique: if the patient develops hyperphagia, 
he/she may require placement of a gastric band or ring; if the 
patient develops polyphagia, he/she may need a conversion to 
malabsorptive technique; and if the patient develops severe 
hypoglycemia after eating, he/she may need a gastric sleeve. 
After performing this, food pass again through the pylorus and 
duodenum with less changes in the gastrointestinal peptide 
secretion and glucose homeostasis than those occurring after 
performing the bypass, so this could contribute to the disap-
pearance of hypoglycemia after performing the conversion. 

Methods: We report a patient with persistent hypoglycemia 
after bariatric surgery due to hyperinsulinism generated by is-
let cells hyperplasia that was treated by converting the bypass 
into sleeve. 

Results: A 45 year old woman with morbid obesity (BMI:48) 
underwent bariatric surgery (gastrojejunal bypass). One year 
after surgery and after successful weight loss (BMI:25.9) she be-
gan with posprandial hypoglycemias that did not improve with 
dietary treatment, acarbose or diazoxido. Oral glucose toleran-
ce test showed hyperinsulinism and hypoglycemia. Mesente-
ric arteriography imaging was normal but hypersecretion was 
found in splenic and superior mesenteric area. We conducted 
a body and tail pancreatectomy and splenectomy. The patho-
logy confirmed the presence of islets cells diffuse hyperplasia 
supporting diagnosis of nesidioblastosis. A few months later 
hypoglycemia recurred. We decided to place a gastrostomy 
and feeding in this manner checking whether hypoglycemia 
improved. She only ate by mouth proteins and hypoglycaemia 
disappeared. A few months later, when the patient tolerated a 
sufficient volume, she underwent a conversion from bypass to 
gastric sleeve. Now the patient continues without hypoglyce-
mia and maintains weight. 

Conclusions: Rather than total pancreatectomy (which can 
generate chronic malabsorption syndrome and diabetes), there 
is a new therapeutic option for severe cases of persistent hypo-
glycemia resistant to medical treatment, much less aggressive: 
the conversion of gastric bypass to sleeve. 

Key words: morbid obesity,hypoglycemia.
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PO1959
PROCESSED FOOD CONSUMPTION AND ESOPHA-
GEAL SQUAMOUS CELL CARCINOMA IN CHINESE
S. Lin1, X. Wang1, C. Huang2, X. Liu1, I. Yu1 
1The Chinese University of Hong Kong, Hong Kong, 
China 
2Sichuan University, Chengdu, China

Background and objectives: Esophageal squamous cell 
carcinoma (ESCC) is one of the most prevalent cancers in Chi-
na. Some studies reported its positive association with proces-
sed food consumption, but others did not. This study aimed to 
further examine the association between ESCC and consump-
tion of processed food. 

Methods: A population-based case-control study was 
conducted in a high ESCC risk area of China, in which 722 
incident ESCC cases with histological confirmation and 722 
controls matched with age and sex were included. Demogra-
phic characteristics and lifestyles including smoking and al-
cohol consumption were collected; detailed information on 
daily food consumption during the past 5 years prior to onset 
of the disease for cases and the past 5 years for controls were 
obtained with validated food frequency questionnaire (FFQ). 
Average intake per week on salted meat, preserved and pickled 
vegetables were categorized into four levels based on quartiles. 
Conditional logistic regression models were applied to estima-
te odd ratios (OR) for ESCC associated with processed food 
intake. Consumers that never had processed food were the re-
ference group, and smoking, alcohol, drinking and family can-
cer history were adjusted. 

Results: Salted meat intake was significantly associated 
with an increased risk of ESCC (OR=1.93, 95% CI 1.27, 2.94), 
showing a clear exposure-response trend. A higher level of 
preserved vegetable consumption was related to a higher risk, 
though only the highest level reached a statistical significance 
(OR=2.24, 95% CI 1.52, 3.29). Pickled vegetable intake was also 
associated with a higher risk (OR=1.94, 95% CI 1.33, 2.85), but 
no clear exposure-response trend was detected. 

Conclusions: The data support that consumption of tradi-
tionally processed food increases a risk of ESCC. Effective in-
terventions on individuals¡¯ dietary habit are needed to reduce 
the cancer risk, particularly in high risk areas of China. 

Key words: esophageal cancer, diet, salted meat, processed 
vegetables.

PO1960
PLASMA RETINOL BINDING PROTEIN STATUS 
IN RELATION TO OCULAR CHANGES IN CYSTIC 
FIBROSIS PATIENTS TREATED WITH VITAMIN A 
SUPPLEMENTS
M. Mrugacz1 

1Department of Pediatric Ophthalmology, Medical 
University of Bialystok, Białystok, Poland

Background and objectives: Cystic fibrosis (CF) is an au-
tosomal recessive disease characterised by increased viscosity 
of mucus secretions. The patients suffer from chronic pulmo-
nary changes, pancreatic deficiency, and an obstruction of the 
gastrointestinal tract. The disease affects all secretory epithelia 
including the eye. The influence of nutritional status on long-
term survival and quality of life of cystic fibrosis patients is 
well documentd. Steatorrhea and absorption may be associated 
with vitamin deficiences, including vitamin A. The aim of this 
study was to assess plasma retinol binding protein status and 
ocular surface changes in children and adolescents with cystic 
fibrosis. 

Methods: The study was conducted and the patients were 
recruited at the regional Chest Diseases Unit. All the patients 
are regularly seen by a CF specialist dietitian. Twenty five pa-
tients had the investigations of plasma retinol binding protein, 
visual acuity, external examination, tear film break-up time, 
fluorescein staining and Schirmer’s tear test. Twenty five age 
and sex matched controls without CF or ocular pathology were 
also recruited. 

Results: Plasma RBP concentration is significally lower in 
patients with CF than in control group. Seven of our patients 
with CF had clinical evidence of dry eye. 

Conclusions: Low plasma RBP levels occur frequently in 
clinically stable and retinol supplemented CF patients. We re-
commend monitoring of plasma RBP levels in CF patients and 
evaluation of ocular surface changes. 

Key words: Vitamin A, retinol binding protein, eye,cystic 
fibrosis.
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PO1961
FRIED FOODS CONSUMPTION AND THE INCIDEN-
CE OF HYPERTENSION IN A SPANISH COHORT: 
THE SUN STUDY
C. Sayon-Orea1, A. Gea1, I. Zazpe1,2, E. Toledo1, M A. 
Martinez-Gonzalez1, M. Bes-Rastrollo1 
1Dept. of Preventive Medicine and Public Health, 
University of Navarra, Pamplona, Spain, CIBER Fisio-
patología de la Obesidad y Nutrición (CIBERobn), 
Instituto de Salud Carlos III, Madrid, Spain 
2Dept. of Food Sciences, Physiology, University of 
Navarra, Pamplona, Spain

Background and objectives: The consumption of fried 
foods might be linked to the development of hypertension. 
However, evidence from long-term prospective studies is scar-
ce. Therefore, the aim of our study was to evaluate the asso-
ciation between fried foods consumption and the incidence of 
hypertension in a Mediterranean cohort. 

Methods: The SUN project is a prospective Spanish cohort 
study. For the present analyses we included 13,680 participants 
(5,059 men and 8,621 women), free of hypertension at baseline 
with a mean age of 36.5 y (SD: 10.8) who were followed-up for 
a median of 6.3 years, to assess the incidence of hypertension 
and the average change of systolic and diastolic blood pressure. 

Results: During the follow-up, 1,232 incident cases of hy-
pertension were identified in participants without baseline 
hypertension. After adjusting for potential confounders, the 
hazard ratio for developing hypertension among participants 
with higher consumption of fried foods (>4 times/week) was 
1.22 (95% CI: 1.04-1.42) in comparison with those who con-
sumed these food items <2 times/week (p for trend 0.02). The 
consumption of fried foods was associated with a 6-year in-
crease of systolic blood pressure among participants with the 
highest consumption of fried foods compared to those in the 
lowest category of consumption (r coef. = 1.05 mm; Hg 95% 
CI: 0.12 to 1.99 mmHg). 

Conclusions: In this Mediterranean cohort study, a more 
frequent consumption of fried foods at baseline was associated 
with a higher risk of developing hypertension during follow-
up. Acknowlesgements: The SUN Study has received funding 
from the Spanish Government (Grants PI01/0619, PI030678, 
PI040233, PI042241, PI050976, PI070240, PI070312, PI081943, 
PI080819, PI1002658, PI1002293, RD06/0045, G03/140 and 
87/2010), and the Navarra Regional Government (36/2001, 
43/2002, 41/2005, 36/2008, 45/2011). 

Key words: Hypertension, fried foods, cohort study.

PO1962
DIETARY INTAKE OF ACRYLAMIDE AND OE-
SOPHAGEAL CANCER (OC) RISK IN THE EURO-
PEAN PROSPECTIVE INVESTIGATION INTO CAN-
CER AND NUTRITION (EPIC) COHORT
L. Lujan-Barroso1, E J. Duell1, M. Obon-Santacana1, N. 
Slimani2, H. Boeing3, C A. Gonzalez1 
1Unit of Nutrition, Environment and Cancer, Cata-
lan Institute of Oncology (ICO-IDIBELL), Barcelona, 
Spain 
2Dietary Exposure Assessment Group, International 
Agency for Research on Cancer, Lyon, France 
3Department of Epidemiology, German Institute of 
Human Nutrition, Potsdam, Germany

Background and objectives: Acrylamide (AA) is a water 
soluble chemical compound, reactive in air and polymerizable. 
Based on animal and in vitro studies, the International Agen-
cy for Research on Cancer (IARC) classified AA as ‘probably 
carcinogenic’ to humans in 1994. Three previous studies have 
evaluated the association between dietary AA intake and OC 
risk, but only one observed an association. The aim of the study 
was to assess whether dietary AA intake increases the risk of 
developing OC, including oesophageal squamous cell carcino-
ma (OSCC) and oesophageal adenocarcinoma (OAC) in the 
EPIC cohort. 

Methods: EPIC was designed to investigate the relations-
hips between diet, lifestyle, and environmental factors and the 
incidence of cancer and includes participants from 23 centers 
in 10 European countries. The hazard ratios (HRs) and their 
corresponding 95% confidence intervals (CIs) for the develo-
pment of OC were estimated using Cox proportional hazards 
regression models. HRs are presented as risk per 10 µg of AA 
per 2000 kcal. All models are adjusted for sex, total energy in-
take, fruit, smoking intensity, processed meat, alcohol (OSCC) 
and BMI (OSCC and OAC). 

Results: After a mean of 11 years of follow-up, 341 OC were 
identified; 142 of which were OAC, 176 OSCC and the remai-
ning 23 were not specified or other types. At baseline, the mean 
AA intake was 26.22 µg/d. No association between AA intake 
and OC was found (HR: 1.01 (95% CI 0.92-1.12)), even when 
OC was evaluated by histological subtypes (OSCC: HR: 0.96, 
95% CI 0.83-1.11; and OAC: HR 1.04, 95% CI 0.90-1.21). 

Conclusions: In agreement with previous studies, we did 
not observe a statistically significant association between AA 
intake and OC risk. 

Key words: Acrylamide, oesophageal cancer, cohort, nutri-
tion.
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PO1963
DIETARY INTAKE OF ACRYLAMIDE AND PAN-
CREATIC CANCER RISK IN THE EUROPEAN PROS-
PECTIVE INVESTIGATION INTO CANCER AND NU-
TRITION (EPIC) COHORT
M. Obon-Santacana1, L. Lujan-Barroso1, N. Slimani2, H 
B. Bueno-de-Mesquita3,4, E J. Duell1 
1Unit of Nutrition, Environment and Cancer, Cancer 
Epidemiology Research Program, Catalan Institute 
of Oncology (ICO-IDIBELL), Barcelona, Spain 
2Dietary Exposure Assessment Group, International 
Agency for Research on Cancer, Lyon, France  
3National Institute for Public Health and the Envi-
ronment (RIVM), Bilthoven, The Netherlands 
4Department of Gastroenterology and Hepatology, 
University Medical Centre, Utretcht, The Netherlands 

 Background and objectives: Based on animal and in vitro 
studies, the International Agency for Research on Cancer clas-
sified acrylamide (AA) as ‘probably carcinogenic’ to humans. 
To date, three epidemiologic studies, with <349 pancreatic can-
cer (PC) cases and with different design and range of intakes, 
have evaluated the association between dietary intake of AA 
and PC risk, and overall they have found no association. The 
aim was to assess the association between dietary intake of AA 
and the risk of PC in the EPIC cohort. 

Methods: The EPIC cohort included men and women 
mostly aged 35 to 75 at enrolment from 10 European countries. 
Food consumption data were matched to a harmonized AA da-
tabase that is largely based on the EU monitoring database of 
AA levels in foods maintained by the European Community 
Institute for Reference Materials and Measurements. 

Results: After a mean follow up of 11 years, 865 PC cases 
were observed and included in the present analysis. At base-
line, the mean dietary intake of AA was 26.22µg/d. No ove-
rall association was found between dietary intake of AA and 
PC risk in EPIC (HR: 0.95, 95% CI: 0.88-1.01 per 10µg/day). 
There was no effect measure modification by smoking status, 
sex, diabetes, alcohol intake and geographic region. However, 
there was an inverse association (HR: 0.73, 95% CI: 0.61-0.88 
per 10µg/day) between AA intake and PC risk in obese persons 
as defined using body mass index (BMI ≥;30kg /m2), but not 
when body fatness was defined using waist and hip circumfe-
rence or their ratio. 

Conclusions: Dietary intake of acrylamide was not associa-
ted with an increased risk of PC in the EPIC cohort. 

Key words: acrylamide, pancreatic cancer, cohort, nutri-
tion, obesity.

PO1964
CHANGES IN MICROBIOTA AND EPIGENETIC 
METHYLATION OF INFLAMMATION RELEVANT 
GENES IN TYPE 2 DIABETES AND OBESITY
M. Remely1, C. Merold1, Y. Chen1, E. Aumueller1, D. Jahn1, 
S. Doworzak1, B. Hippe1, H. Brath2, A G. Haslberger1 
1Dep. Nutritional Sciences, Univ. of Vienna, Vienna, 
Austria 
2Gebietskrankenkasse, Vienna, Austria

Background and objectives: Metabolic diseases are belie-
ved to involve changes in the structure of microbiota causing 
low grade inflammation. 

Methods: We studied obese and type 2 diabetes patients 
in a four month intervention period in comparison to a lean 
control group. Intervention involved Victoza for type 2 diabe-
tics and nutritional counselling for both intervention groups. 
Microbiota were analysed for abundance and diversity by PCR-
DGGE, qPCR and 454 Pyrosequencing. Epigenetic methyla-
tion of 3-7 CpG sites in promoter regions of TLR2, TLR4, 
FFAR3, TNF-α; and Line1, as a marker for global methylation, 
waere analysed. 

Results: In type 2 diabetes and obesity the diversity of band 
patterns was decreased compared to healthy controls. Firmi-
cutes/Bacteroidetes ratio, abundance of lactic acid subgroups 
and Enterobacteria increased during the intervention period in 
type 2 diabetes. In contrast, the ratio of Firmicutes/Bacteroide-
tes was decreasing in obese patients with weight loss. We gene-
rally found a significant decreased methylation in TLR2, TLR4 
and FFAR3 in obesity but also decreased methylation in diabe-
tics, (TLR2: obese: 2,96%, TLR4: obese: 4,30%, FFAR3: diabe-
tes: 31,75%; obese: 32,51%). CpG methylation of TNF-α; and 
Line1 did not show significant changes between the groups. In 
general we found a significant correlation between an increa-
sed BMI/WHR and decreased methylation of TLR2, TLR4 and 
FFAR3 but increased methylation of Line1. 

Conclusions: Our results suggest that a different compo-
sition in microbiota in obesity and type 2 diabetes effect the 
epigenetic regulation of inflammatory molecules, possibly also 
underlying a progression of the metabolic disease. Interactions 
between microbiota and epigenetic regulation may involve 
NF-kB signalling from bacterial cell wall components or DNA 
as well as SCFA binding to SCFA-receptors or TLRs. Signifi-
cant correlations of anthropometric measurements and TLR2, 
TLR4, FFAR3 or in contrast to global methylation assessed by 
Line1 could develop into useful markers. 

Key words: obesity, diabetes, microbiota, epigenetic.
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PO1965
IS THE ONE-ANASTOMOSIS GASTRIC BYPASS 
(OAGB) USEFUL IN NORMALIZING WEIGHT, BMI 
AND LIPID PROFILE IN THE SHORT AND THE ME-
DIUM TERMS?
M J. Castro1, 2, J M. Jimenez2, M A. Carbajo2, M J. Cao1, E. 
Quinto1, M A. Barba3, A. Mayo4 
1Institute Endocrinology Nutrition (IENVA), Universi-
ty of Valladolid, Valladolid, Spain 
2Center Excelence Treatment Obesity, Valladolid, 
Spain 
3Department Infirmery, University of Valladolid, 
Valladolid, Spain 
4Department of Statistics, University of Valladolid, 
Valladolid, Spain

Background and objectives: The aim of this study was to 
describe the variation of weight, BMI and lipid profile in obese 
patients after a postoperative period of 3 and 12 months. 

Methods: Sample: 418 obese patients, two groups: 183 with 
BMI < 40, and 235 with BMI ≥ 40. Variables: sex, age, weight, 
BMI, total cholesterol (Col-t), cholesterol HDL (HDL-c), cho-
lesterol LDL (LDL-c), and triglycerids (TG). Results are expres-
sed as the Mean ± Standard Deviation. ANOVA and P-Pearson 
(p < 0.05) were applied. 

Results: Non-morbid group: (i) Mean weight: 98.57 ± 12.46 
preoperative (preQ), 71.57 ± 9.38 (3 months), and 62.14 ± 10.15 
(12 months). (ii) Lipid profile: Col-t: 209.82 ± 42.70 preQ and 
168.73 ± 28.09 (12 months); HDL-c: 54.28 ± 16.06 preQ and 
59.94 ± 13.85 (12 m); LDL-c: 130.47 ± 37.91 preQ and 92.25 ± 
24.29 (12 m); TG: 121.31 ± 67.45 preQ and 78.63 ± 30.99 (12 
m). Morbid group. (i) Mean weight: 126.55 ± 20.13 preQ, 86.76 
± 12.97 (3 m) and 73.57 ± 13.50 (12 m). (ii) Lipid profile: Col-t: 
189.56 ± 38.14 preQ and 161.30 ± 27.21 (12 m); HDL-c: 46.19 
± 12.31 preQ and 56.68 ± 12.10 (12 m); LDL-c: 118.99 ± 33.77 
preQ and 86.66 ± 24.19 (12 m); TG: 128.93 ± 74.01 preQ and 
80.30 ± 38.85 (12 m). P-value p<0.001. 

Conclusions: The weighted reduction per year was higher 
in morbid patients. All non-morbid patients normalize the 
BMI the 3rd month, and morbid patients after 12 months. Col-
t and LDL-c decrease in both groups (the higher decrease in 
non-morbid and morbid patients, respectively). TG decrease 
equally in both groups. HDL-C increased in both groups (the 
higher increase in morbid patients). The OAGB is an effective 
technique in reducing weight and improving lipid profiles. 

Key words: Gastric Bypass, BMI, lipid profile.

PO1966
EFFECTS OF LIFESTYLE INTERVENTION AND 
MEAL REPLACEMENT ON GLYCEMIC AND BODY 
WEIGHT CONTROL IN CHINESE SUBJECTS WITH 
IMPAIRED GLUCOSE REGULATION
D. Xu1, J. Sun1, M. Chen1, Y. Chen1, H. Xie1, W. Sun1, Y. 
Lin1, J. Jiang1, W. Sun2, A. Chen2, Q. Tang3 
1Clinical Nutrition Center, Huadong Hospital, Fudan 
University, Shanghai, China 
2Caojiadu Community Health Center, Jing’an Dis-
trict, Shanghai, China 
3Jing’an Temple Community Health Center, Jing’an 
District, Shanghai, China

Background and objectives: Impaired glucose regulation 
(IGR) refers to a metabolic status between normal glucose ho-
meostasis and diabetes. It is necessary to initiate effective inter-
ventions for IGR patients to promote the restoration of normal 
glucose regulation (NGR) and prevent diabetes. The present 
study aimed to evaluate the impact of a lifestyle intervention 
program, combined with a daily low-glycemic index meal re-
placement, on body weight and glycemic control in IGR pa-
tients. 

Methods: Subjects with IGR were recruited from two com-
munity and randomly assigned to an intervention group (n = 
46) and control group (n = 42). Both groups received health 
counseling at baseline. The intervention group also received a 
daily meal replacement and intensive lifestyle intervention to 
promote healthy eating habits during the first 3 months of the 
study, and follow-up visits performed monthly until the end of 
the one-year study. 

Results: Results showed that body weight loss after one year 
was significant in the intervention group compared to the con-
trol group (-1.8 ¡À 2.2 vs. -0.6 ¡À 2.5 kg, P < 0.05). The 2-h 
plasma glucose concentration decreased 1.24 mmol/L in the 
intervention group and increased 0.85 mmol/L in the control 
group (P < 0.05) compared to their baseline respectively. A 5-kg 
body weight loss at one year was associated with a decrease of 
1.49 mmol/L in 2-h plasma glucose (P < 0.01). The incidence 
of NGR in the two groups was significantly different (39.0 vs. 
7.5%, intervention vs. control; P = 0.001). 

Conclusions: The present study has illustrated that 
treatment with regular contact, lifestyle advice and low-gly-
caemic index meal replacements was an effective means of 
improving weight loss and glycaemic control, and promoting 
the conversion from IGR to NGR in IGR patients over a 1-year 
period. 

Key words: £º Impaired glucose regulation, meal replace-
ment, glycaemic control, weight loss.
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PO1967
IMPROVEMENT OF THE PLASMA AND ERYTHRO-
CYTES LIPID PROFILE IN OVERWEIGHT/OBESE 
AND DYSLIPIDEMIC PATIENTS AFTER CONSUMP-
TION OF A NATURALLY PUFA-ENRICHED CHEESE
M V. Calvo1, LM. Rodríguez-Alcalá1, L. Bermejo2, J. Ki-
ves3, J C. Rodríguez4, A. García4, C. Gómez-Candela2, J. 
Fontecha1 
1Instituto de Investigación en Ciencias de la Alimen-
tación (CIAL), CSIC-UAM, Madrid, Spain 
2Nutrition Department, Hospital La Paz Health Re-
search Institute (IdiPaz), Madrid, Spain 
3Lactalis Iberia, Villarrobledo, Albacete, Spain 
4Lodyn S.L., Ciudad Real, Spain

Background and objectives: Obesity is considered a key 
factor in a vast array of diseases. There are evidences associa-
ting the PUFA-enriched diets with a lower incidence of car-
diovascular diseases (CVD). In this sense, there is much inter-
est in adding value to dairy products by naturally increasing 
the PUFA levels. Within the context, a PUFA-enriched low fat 
cheese was elaborated (Lactalis Iberia) from ruminant milks 
whose diet included a commercial linseed supplement (Lodyn 
S.L). A balanced hypocaloric diet including the consumption of 
this functional cheese for its potential benefits by overweight/
obese and dyslipidemic patients, was analyzed. Our aim was 
to assess the effect of the functional cheese intake, through the 
changes in the lipid composition of plasma and erythrocytes 
from volunteers and identify potential health biomarkers. 

Methods: A prospective, randomized, double-blind, 
placebo-controlled clinical trial was performed. Sixty two 
overweight/obese and dyslipidemic volunteers were randomly 
assigned to receive during 12-wk a 60 g/day intake of Light 
Cheese (LC) or Light Functional Cheese (LFC). Lipids from 
plasma and erythrocytes were derivatized by a direct trans-
methylation procedure. Lipid profile was thoroughly monito-
rized by GLC-MS. 

Results: The dietary–induced changes in the FA composi-
tion of plasma and erythrocyte were similar. In volunteers con-
suming LFC, the levels of myristic (C14:0), palmitic (C16:0) 
and stearic (C18:0) acids significantly decreased. This is inter-
esting since C14:0 and C16:0 are considered to be choleste-
rol-raising and are associated with the increased incidence of 
CVD. A major increase in the PUFA content, correlated with 
the higher amount of linoleic acid (C18: 2), was also detected. 
An enhancement in oleic acid (C18:1c9) level, occurred in 
erythrocytes but not in plasma. 

Conclusions: The LFC intake improves the FA composition 
of plasma and erythrocytes from overweight/obese and dysli-
pidemic patients. Acknowledgements: This work has been sup-
ported by CENIT-PRONAOS Project (2008-2011). 

Key words: Obesity, lipid profile, PUFA-enriched cheese.

PO1968
AN EVALUATION OF SATIETY, AND WEIGHT CHAN-
GES FOR THE TREATMENT OF PRIMARY OBESITY 
WITH THE P.O.S.E PROCEDURE.
M. Sanchez Bohorques1, J C. Espinos1, R. Turro1, A. 
Mata1, M. Cruz1, M. Prat1, S. Oliva1, J. Turro1 
1Unidad de Endoscopia y Pruebas Funcionales Di-
gestivas, Centro Médico Teknon, Barcelona, Spain

Background and objectives: Obesity is a complex, me-
tabolic disease. Diet and exercise, medications, and bariatric 
surgery have been used as tools to affect satiety and treat obe-
sity. A less invasive surgical tool, the Incisionless Operating 
Platform¢â (USGI Medical, San Clemente, CA, USA) utilizes 
the g-Cath EZ ¢â suture anchor, to plicate gastric tissue endos-
copically, inducing physiologic and mechanical changes in gas-
tric function, prolonging the sensation of satiety and assisting 
compliance with a reduced calorie diet. 

Methods: A prospective, single site study was initiated with 
institutional Ethics Board approval. Enrolled patients were ages 
21-60 with BMIs of ≥ 30 and ≥ 40 and no prior bariatric proce-
dure. Suture anchors were placed in the fundus and antral in-
let to inhibit fundal accommodation and slow emptying. Diet 
was advanced post -op to full solids over 4-6 weeks to allow 
for tissue healing. A standardized liquid satiety test (Ensure) 
was done pre-procedure and at 2/6 months. Also, subjective 
feelings of fullness and hunger were recorded at 2-4, and 6 
months post-procedure. 

Results: 18 patients were enrolled (78%F/22%M). Mean 
age =39.1. Mean baseline weight was 101.7Kg; mean BMI (kg/
m2kg)=36.3. Six month mean AW loss was 16.9 kg (N=18). 
Satiety test demonstrated reduced capacity and earlier satiety 
in all patients tested at 2/6 months. Mean volume change and 
time to satiety significantly changed compared to pre-procedu-
re at 2/6 months (p <.05). Reduction in capacity at 2 months 
correlated with weight loss at same time-point. This mirro-
red subjective perceptions of satiety. The majority of patients 
(n=16) reported less hunger and earlier satiety post-procedure. 

Conclusions: At early follow-up, satiety markers and pa-
tient perceptions of satiety may be related to successful weight 
loss. The patient’s feeling of earlier fullness and longer satiety 
may also contribute to dietary compliance. 

Key words: Satiety, obesity, weight Loss.
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PO1969
ALKYLRESORCINOLS (BIOMARKERS OF WHOLE-
GRAIN INTAKE) AND RISK OF COLORECTAL CAN-
CER IN THE EUROPEAN PROSPECTIVE INVESTI-
GATION INTO CANCER AND NUTRITION
C. Kyrø1, A. Olsen1, R. Landberg2, G. Skeie3, S. Loft4, P. 
Åman2, M. Leenders5, V. Dik5, P. Siersema5, T. Pischon6, 
J. Christensen1, K. Overvad7, M C. Boutron-Ruault8,9,10, 
G. Fagherazzi8,9,10, V. Cottet8,9,10, T. Kühn11, J. Chang-
Claude11, H. Boeing12, A. Trichopoulou13,14, C. Bamia13,14, 
D. Trichopoulos13,15,16, D. Palli17, V. Krogh18, R. Tumino19, 
P. Vineis20, S. Panico21, P. Peters22, E. Weiderpass3,23,24,25, T. 
Bakken3, L. Åsli3, M. Argüelles26, P. Jakszyn27, M J. Sán-
chez28,29, J. Castaño28,30, A. Barricarte28,31, I. Ljuslinder32, 
R. Palmqvist33, T. Key34, R. Travis34, P. Ferrari35, H. Freis-
ling35, M. Jenab35, A. Tjønneland1, B. Bueno-de-Mesqui-
ta5,36

1Danish Cancer Society Research Center, Danish 
Cancer Society, Copenhagen, Denmark 
2Department of Food Science, Swedish University 
of Agricultural Sciences, Uppsala, Sweden 
3Department of Community Medicine, University of 
Tromsø, Tromsø, Norway 
4Department of Public Health, University of Copen-
hagen, Copenhagen, Denmark 
5Department of Gastroenterology and Hepatology, 
University Medical Center Utrecht, Utrecht, The 
Netherlands 
6Molecular Epidemiology Group, Mex Delbrueck 
Center for Molecular Medicine Berlin-Buck, Berlin, 
Germany 
7Department of Public Health, Aarhus University, 
Aarhus, Denmark 
8Centre for Research in Epidemiology and Popula-
tion Health, Inserm, Villejuif, France 
9Univ Paris Sud, Villejuif, France 
10 Institut de Cancérologie Gustave Roussy (IGRL), 
Villejuif, France 
11Division of Cancer Epidemiology, German Cancer 
Research Center (DKFZ), Heidelberg, Germany 
12Department of Epidemiology, German Institute of 
Human Nutrition Potsdam-Rehbruecke, Nuthetal, 
Germany 
13Hellenic Health Foundation, Athens, Greece 
14WHO Collaborating Center for Food and Nutri-
tion Policies, University of Athens Medical School, 
Athens, Greece 
15Department of Epidemiology, Harvard School of 
Public Health, Boston, USA 

16Bureau of Epidemiologic Research, Academy of 
Athens, Athens, Greece 
17Molecular and Nutritional Epidemiology Unit, 
Cancer Research and Prevention Institute – ISPO, 
Florence, Italy 
18Epidemiology and Prevention Unit, Fondazione 
IRCCS Istituto Nazionale dei Tumori, Milan, Italy 
19Cancer Registry and Histopathology Unit, “Civile – 
M.P.Arezzo” Hospital, ASP Ragusa, Ragusa, Italy 
20School of Public Health, Imperial College London, 
London, The United Kingdom 
21Dipartimento di Medicina Clinica e Chirurgia, 
Federico II University, Naples, Italy 
22Julius Center for Health Sciences and Primary 
Care, University Medical Center Utrecht, Utrecht, 
The Netherlands 
23Department of Research, Cancer Registry of 
Norway, Oslo, Norway 
24Department of Medical Epidemiology and Biosta-
tistics, Karolinska Institutet, Stockholm, Sweden 
25Samfundet Folkhälsan, Helsinki, Finland 
26Public Health Directorate, Asturias, Spain  
27Cancer Epidemiology Research Programme, Cata-
lan Institute of Oncology, Barcelona, Spain 
28CIBER de Epidemiología y Salud Pública (CIBE-
RESP), Spain 
29Andalusian School of Public Health, Granada, 
Spain 
30Department of Epidemiology, Murcia Regional 
Health Council, Murcia, Spain 
31Navarre Public Health Institute, Pamplona, Spain 
32Department of Radiation Sciences, Oncology, 
Umea University, Umea, Sweden 
33Department of Medical Biosciences, Pathology, 
Umeå University, Umeå, Sweden 
34Cancer Epidemiology Unit, University of Oxford, 
Oxford, The United Kingdom 
35International Agency for Research on Cancer 
(IARC-WHO), Lyon, France 
36National Institute for Public Health and the Envi-
ronment (RIVM), Bilthoven, The Netherlands

Background and objectives: Few studies have investigated 
the association between whole-grain intake and colorectal can-
cer. Whole-grain products are one of the dietary items prone 
to measurement errors, making the use of objective measures, 
such as biomarkers, highly relevant. The objective of the stu-
dy was to investigate the association between biomarkers of 
whole-grain intake, alkylresorcinols, and colorectal cancer in 
a nested case-control study within the European Prospective 
Investigation into Cancer and Nutrition (EPIC). 
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Methods: We included 1372 first incident colorectal cancer 
cases and 1372 individually matched controls and calculated 
the incidence rate ratios (IRR) for overall and sub-sites of colo-
rectal cancer using conditional logistic regression adjusted for 
potential confounders. 

Results: Plasma total alkylresorcinol concentrations were 
not associated with risk of overall colorectal cancer, proximal 
colon cancer or rectal cancer. However, high plasma total alkyl-
resorcinol concentrations were statistically significantly asso-
ciated with lower incidence of cancer located in the distal (left 
or descending) part of the colon. Adjusted IRR of distal colon 
cancer for highest versus lowest quartile of plasma alkylresorci-
nol was 0.48 (95% confidence interval = 0.28 to 0.83). Further-
more, we observed an inverse association with colon cancer 
for the Scandinavian part of the participants. Alkylresorcinols 
may be more appropriate as biomarkers in Middle Europe and 
Scandinavia i.e. in areas where whole grains are regularly con-
sumed. 

Conclusions: Whole-grain intake, assessed by alkylresor-
cinols, was associated with a lower incidence of distal colon 
cancer. Alkylresorcinols seem useful as objective biomarkers 
of whole-grain intake in populations where whole-grains are a 
staple part of the diet. Acknowledgements: This work was sup-
ported by World Cancer Research Fund International (WCRF) 
and WCRF Netherlands (WCRF NL) (2011/436), and Nor-
dForsk (Centre of Excellence programme HELGA (070015)). 

Key words: Whole grains, colorectal cancer, biomarkers. 

PO1970
ASSOCIATION BETWEEN PROTEIN INTAKE AND 
OBESITY AMONG CHILDREN
J. Armstrong1, R. Alzaheb1, J. Godwin1, J. Jackson1 
1Glasgow Caledonian University, Scotland, UK

Background and objectives: Dietary intakes of macronu-
trients, particularly protein, have been examined as part of at-
tempts to understand the dietary aspects of obesity. This study 
examines the relationship between protein intake and obesity 
in children in Scotland. 

Methods: The data were from the Survey of Sugar Intake 
among Children in Scotland. The survey was carried out in 
children aged 3-17 in 2006. Diet was assessed by semi-quan-
titative food frequency questionnaire and height and weight 
were measured. Of the 1390 subjects with complete dietary 
and anthropometric data, 889 were used in the analyses fo-
llowing the exclusion of mis-reporters. Children were classified 
as obese or non-obese, BMI z-score ý1.64 and <1.64 respecti-
vely. Analyses of covariance were performed to determine the 
mean differences in protein intake (g/day) between obese and 
non-obese children. Logistic regression tested the association 

between protein intake and obesity, while controlling for age, 
gender, physical activity, social class and energy intake/basal 
metabolic rate ratio. 

Results: The mean+SD protein intake of obese children was 
significantly higher compared with the non-obese children in 
all three age groups: 3-5 years (62.3 ± 15.6 vs 54.7 ± 11.8 g/day); 
6-10 years (67.1 ± 20.5 vs 61.5 ± 14.7 g/day); and 11-17 years 
(78.0 ± 22.6 vs 66.8 ± 18.5 g/day). There was a significant asso-
ciation between the protein intake and obesity after controlling 
for confounders: 3-5yrs Adjusted Odds Ratio (AOR) 1.12; 95% 
Confidence Interval (CI) 1.04-1.20; 6-10yrs AOR 1.10; 95% CI 
1.06-1.13 and 11-17yrs AOR 1.07; 95% CI 1.04-1.09. 

Conclusions: Obese children had higher protein intakes 
than their non-obese counterparts at all ages. High protein in-
take in childhood may contribute to childhood obesity. Ack-
nowledgements: UK Data Archive, Food Standard Agency UK 
funded the Survey. 

Key words: Protein intake, obesity, children. 

PO1971
EXCESS WEIGHT AND BREAST DENSITY AT PU-
BERTY, AN UNKNOWN ASSOCIATION: EVIDENCE 
FROM THE GROWTH AND OBESITY CHILEAN CO-
HORT
A. Pereira1, M L. Garmendia1, R. Uauy1, C. Corvalan1 
1Institute of Nutrition and Food Technology, Univer-
sity of Chile, Santiago, Chile

Background and objectives: Mammographic breast den-
sity (BD) is the strongest predictor of Breast Cancer(BC) risk 
and it is negatively associated with Body Mass Index(BMI), 
which is a risk factor for postmenopausal BC. However little 
is known in relation to BD and adiposity during puberty; the 
former is highest at the end of puberty and declines with age; 
thus understanding the association between BD and adiposity 
at the end of puberty would be critical for determining BC pre-
disposition during adulthood. 

Methods: We recruited 61 girls from an ongoing cohort of 
400 low-income Chilean girls born in 2002-2003, who reached 
Tanner Breast Stage 4 or 5 in 2012. At the same visit, we as-
sessed i) anthropometric measures(weight and height) and ii) 
breast composition(%fibroglandular volume (FGV), absolute 
FGV(AFGV, i.e dense tissue) and breast volume) by DXA, a 
validated method to measure breast composition at young ages 
(low dose radiation). Crude and adjusted Odds Ratio (OR) and 
95% Confidence intervals (95%CI) were estimated to assess the 
relation between excess weight (BMI z-score>1) and %FGV, 
AFGV or breast volume. 

Results: The mean age and height z-score of the study 
group were 122 months(sd=4.8) and 0.8(sd=0.9) respectively 
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and 61% of the girls had excess weight. After adjusting by age 
and height, excess weight was positively associated with breast 
volume (r adj=88.9, 95%CI:50.6-127.3), and inversely associa-
ted with %FGV(r adj=-15.1, 95%CI:-19.9;-10.2). Excess weight 
had a positive relation with AFGV, but it did not reach statisti-
cal significance (p-value=0.1). 

Conclusions: Our results supports that excess weight is in-
versely associated with %FGV since puberty. Further studies 
are needed to assess the possible association between adiposity 
and absolute dense tissue. Studying adiposity and breast com-
position during puberty is of paramount; it is known that pu-
berty is a time of great susceptibility to breast carcinogens, thus 
preventive strategies must be addressed at early stages. 

Key words: Breast, puberty, body weight

PO1972
WAIST CIRCUMFERENCE AS PREDICTOR FACTOR 
FOR LOW-GRADE INFLAMMATION IN MIDDLE-
AGED BRAZILIAN MEN
A. Oliveira1,2, P G. Cocate2, H H M. Hermsdorff2, J. Bres-
san2, A J. Natali3 
1Department of Sciences of Physical Education and 
Health, Federal University of São João del Rei, São 
João del Rei, Minas Gerais, Brazil 
2Department of Nutrition and Health, Viçosa Fede-
ral University, Viçosa, Minas Gerais, Brazil 
3Department of Physical Education, Viçosa Federal 
University, Viçosa, Minas Gerais, Brazil

Background and objectives: Anthropometrical variables 
could predict a low-grade inflammation, since the relationship 
between inflammatory markers and adiposity indicators has 
been thoroughly reported. The aim of this cross-sectional stu-
dy was to identify the best anthropometric predictor for high-
sensitivity C-reactive protein (hs-CRP) concentrations as well 
as a potential cut-off for this adiposity indicator. 

Methods: Two-hundred and twenty-eight men (age: 52±5y; 
BMI: 25.9±3.7kg/m2), employees at the Federal University 
of Viçosa – Viçosa (Brazil), were enrolled. Body mass index 
(BMI), body adiposity index (BAI), waist (WC), abdominal 
(ABD), hip (HC) and arm (MUAC) circumferences were mea-
sured. Plasma hs-CRP concentrations as well as lipid (total 
cholesterol, triglycerides and HDL-c) and glucose (glucose and 
HOMA-IR) profiles were assessed. The ROC curve was used to 
identify the best predictor among adiposity indicators in rela-
tion to the high hs-CRP (≥; 1.0 mg/dL). The anthropometric 
and metabolic variables were compared between low and high 
hs-CRP groups by the Mann-Whitney tests. 

Results: Subjects with high hs-CRP had greater prevalen-
ce for hyperglycemia, hypertriglyceridemia, and insulin re-

sistance as well as lower HDL-c concentrations, as expected. 
By the ROC curve analysis, WC [(AUC=0,662) and ABD 
(AUC=0.659)] were the best predictors for the occurrence of 
high hs-CRP, with the cut-offs of 87.7 cm (sensitivity: 63.9%; 
specificity: 63.2%) and 90.95 cm (sensitivity: 62.4%; specificity: 
60.6%), respectively. 

Conclusions: The central adiposity indicators, WC and 
ABD, showed the strongest relations to hs-CRP higher than 1.0 
mg/dL in this cross-sectional study. In addition, the cut-offs 
of 87.7 and 90.95 cm for WC and ABD, respectively, may be 
suggested as predictors of low-grade inflammation in middle-
aged Brazilian men, though further studies with larger popula-
tions are necessary. 

Acknowledgements: We thank the Foundation for Re-
search Support of the State of Minas Gerais – FAPEMIG (Bra-
zil) for financial support. 

Key words: Anthropometry, biomarkers, inflammation, 
cardiovascular diseases.

PO1973
THE CONSUMPTION OF LEGUMES AND WHITE 
MEATS IS RELATED WITH ADIPOSITY AND LI-
PID BIOMARKERS: CROSS-SECTIONAL STUDY IN 
MIDDLE-AGED BRAZILIAN MEN
P G. Cocate1, A. Oliveira1,2, H H M. Hermsdorff1, R C G. 
Alfenas1, G Z. Longo1, M C G. Peluzio1, J. Buthers1, A J. 
Natali3 
1Departament of Nutrition and Health, Federal Uni-
versity of Viçosa, Viçosa, Minas Gerais, Brazil 
2Department of Sciences of Physical Education and 
Health, Federal University of São João del Rei, São 
João del Rei, Minas Gerais, Brazil 
3Departament of Physical Education, Federal Uni-
versity of Viçosa, Viçosa, Minas Gerais, Brazil

Background and objectives: The consumption of legumes 
and white meat (L&WM) has been considered as a good choice 
within healthy dietary pattern. Thus, this cross-sectional study 
aimed to investigate the potential association of the consump-
tion of L&WM with total body fat (TBF) and circulating lipid 
profile in middle-aged Brazilian men. 

Methods: Two-hundred and ninety-four men (age: 51±5y; 
BMI: 25.8±3.5kg/m2), employees at Federal University of Viço-
sa – Viçosa (Brazil), were enrolled. TBF was assessed by DXA 
(Lunar 13.31, GE®). Circulating lipid profile (total cholesterol, 
LDL-cholesterol, and triglycerides), occurrence of metabolic 
syndrome as well as lifestyle variables (smoking, alcohol con-
sumption, and physical activity) were assessed by standardized 
protocols. Food intake was estimated by a validated quantita-



1210 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

tive food-frequency questionnaire. Multiple linear regression 
models were performed. 

Results: Comparing the highest with the lowest tertile of 
energy-adjusted- L&WM consumption (<119.0 vs. >163.7 
g/d), subjects included in the highest tertile presented lower 
TBF values (21.97±7.7 vs. 24.3±7.4%, P=0.040), independently 
of age, smoking status, alcohol consumption, physical activi-
ty level, energy intake, and metabolic syndrome occurrence. 
In addition, those subjects with the highest tertile of energy-
adjusted-L&WM consumption had lower plasma concentra-
tions of total cholesterol (206.3±42.5 vs. 218.9±37.7 mg/dL 
P=0.030) and LDL-cholesterol (142.8±35.3 vs. 132.6±35.3 mg/
dL, P=0.040), independently of age, smoking status, alcohol 
consumption, physical activity level, energy intake, and obesity 
prevalence (TBF > 20%). 

Conclusions: L&WM consumption was inversely associa-
ted with TBF and lipid biomarkers, indicating its beneficial 
effect on adiposity and lipid profile control in middle-aged 
men. Acknowledgements: We thank the Foundation for Re-
search Support of the State of Minas Gerais - FAPEMIG (Bra-
zil) for financial support. 

Key words: white meat, legumes, body fat, cholesterol.

PO1974
BODY FAT, INFLAMMATION AND GUT MICROBIO-
TA IN CUBAN ADOLESCENTS
V. Ruiz-Alvarez1, M E. Diaz-Sanchez2, L. Rodríguez-Do-
mínguez2, Y. Puig-Peña3, C. Viera-Casiñol1, H. Hernán-
dez-Hernández1, Y. Lanyau-Domínguez1, Z. Guerra-
Montané1, G. Pita-Rodríguez1, C. Arocha-Oriol1, M. 
Díaz-Domínguez1, M E. Quintero-Alejo1, V. Moreno-
López2, I. Puentes-Márquez2, A. Cabrera-Martínez2, Y. 
Díaz-Fuentes3, A. Camejo-Jardines3, Y. Pérez-Muñoz2, 
M. Hernández-Triana1

1Department of Biochemistry and Physiology, 
Institute of Nutrition and Food Hygiene, La Habana, 
Cuba 
2Department of Communitarian Nutrition, Institute 
of Nutrition and Food Hygiene, La Habana, Cuba 
3Department of Microbiology, Institute of Nutrition 
and Food Hygiene, Havana, Cuba

Background and objectives: Body fat excess is associated 
with insulin resistance, hyperlipemia, inflammation and gut 
microbiota changes. The aim of this study was to identify these 
associations in adolescents. 

Methods: From 420 subjects in study (12-15 years), 26 with 
overweight, randomly selected, and paired by age and sex with 

26 normal adolescents were submitted to records of body fat by 
deuterium dilution and anthropometry, epidemiologic and life 
style recall, clinical history, arterial blood pressure (following 
the recommendations of the 2004 IV Report on Diagnosis, 
Evaluation, and Treatment of High Blood Pressure in Chil-
dren and Adolescents), 24 h dietary recall, physical activity by 
Actiheart monitors (2 week days, 1 week end day), glycaemia, 
serum lipids, serum citoquines (CPR, TNF-α and IL-6 by ELI-
SA), and composition of the gut microbiota. 

Results: Our results in overweight adolescents were as fo-
llows: hyperglycemia (17% of cases and no controls), low HDL 
Cholesterol (40% vs.13%), low physical activity, high levels of 
inflammatory citoquines, and 50% higher values of E. coli, Bi-
fidobacteria and Enterobacteria. 

Conclusions: Overweight classification only by size and not 
by body composition not favoured the comprehension of the 
associations between body fat, glucose intolerance, and serum 
affections. In all subjects, a mean 18 kg overweight was regis-
tered, but 12 kg were fat. Those differences shall be considered. 

Key words: Body fat, adolescents, inflammation, gut micro-
biota.

PO1975
B-VITAMINS AND BONE HEALTH AMONG COELIAC 
DISEASE PATIENTS
M. Clarke1, M. Ward1, W. Dickey2, L. Hoey1, H. McNulty1

1Northern Ireland Centre for Food and Health, Uni-
versity of Ulster, Coleraine, Northern Ireland 
2Department of Gastroenterology, Altnagelvin Hos-
pital, Londonderry, Northern Ireland

Background and objectives: Osteoporosis, a condition 
characterised by decreased bone mass, incurs healthcare costs 
in excess of €30 billion per year in Europe alone. Emerging 
evidence indicates that compromised B-vitamin status and/ 
or elevated homocysteine (Hcy) may have a negative effect on 
bone health [1]. Patients with coeliac disease, a common in-
flammatory condition induced by gluten consumption, are at 
increased risk of B-vitamin deficiency and osteoporosis. The 
aim of this investigation is to explore the relationship between 
B-vitamin status and bone mineral density (BMD) among 
coeliac patients. 

Methods: Baseline data from coeliac patients (n= 115), re-
cruited from specialist coeliac clinics in Northern Ireland and 
enrolled at this centre in an ongoing 2 year randomised con-
trolled trial with folic acid and vitamin B12, were examined. 
Blood samples were collected and analysed for plasma Hcy, red 
cell folate, serum folate and vitamin B12 at Trinity College Du-
blin. BMD at the total hip, femoral neck and spine were mea-
sured using dual energy X-ray absorptiometry scans (Lunar 
Prodigy, GE Healthcare, UK). 
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Results: Serum B12 concentrations were significantly co-
rrelated with BMD at the femoral neck (r = 0.644; P <0.001) 
and total hip (r = 0.487; P = 0.012) after adjustment for age and 
BMI in male coeliac patients (n= 31). 

Conclusions: These preliminary findings add to the cu-
rrent body of evidence suggesting a potential protective role 
for B-vitamins in bone health. Results of the 2 year randomi-
sed, placebo controlled intervention trial are expected in 2014. 
Acknowledgements: We would like to acknowledge funding 
from the Department for Employment and Learning, Northern 
Ireland. Reference: 1) Yang J, Hu X, Zhang Q et al: Homocys-
teine level and risk of fracture: A Meta-analysis and systematic 
review. Bone 2012;51:376-382. 

Key words: B-vitamins, bone Health, coeliac disease.
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PREVALENCE OF METABOLIC SYNDROME IN IN-
DIAN ADULTS FROM MUMBAI CITY AND ITS CO-
RRELATION TO THEIR DIETARY PATTERN
J. Madan1, R. Battalwar1, A. Narsaria1, A. Malandkar1, 
V. Nadkarni1 
1Department of Food and Nutrition, SVT College of 
HomeScience, SNDT Women’s University, Mumbai, 
India 

Background and objectives: Metabolic syndrome is a pre 
requisite to diabetes and heart disease. There is a lacunae of In-
dian studies on prevalence of metabolic syndrome. The present 
study aimed to find out the prevalence of metabolic syndrome 
in Mumbai city and its correlation to the dietary pattern. 

Methods: The present study was an observational cross 
sectional study of 500 adults from middle and-upper income 
group of Mumbai city. Data collected included anthropometric 
and biochemical parameters using standardized techniques. 
The dietary pattern was detailed using qualitative and quanti-
tative pretested and standardized dietary questionnaire. 

Results: The prevalence of metabolic syndrome was 39% 
as per the modified ATP III criteria with high prevalence of 
overweight (80%), high waist circumference, high body fat, 
high LDL and Low HDL levels. There was a positive correlation 
between BMI, waist circumference, total body fat (p=0.000), 
fasting blood sugars (p=0.005), and a negative correlation with 
HDL levels (p=0.01). The total energy and fat intake were po-
sitively correlated to incidence of metabolic syndrome (p= 
0.01) and negatively correlated with fruit and vegetables intake 
(p=0.002). High refined carbohydrate intake was associated 
with high HbA1c (p=0.04), elevated systolic blood pressure 
(p=0.01) and high uric acid levels (p=0.008). 

Conclusions: There is a felt need to identify Indian adult 
population with metabolic syndrome so that with early inter-
vention the onset of non communicable diseases can be pre-

vented. A concerted input towards quality of diet with desired 
macronutrient modulation coupled with increase in physical 
activity is the suggested way out. 

Key words: Metabolic Syndrome, prevalence, dietary pat-
tern, Indian adults.
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EFFECT OF DIET ON LIPIDS BLOOD LEVELS
M. Lara1, H. Amigo2, P. Bustos2 
1School of Public Health, Faculty of Medicine, Uni-
versity of Chile, Santiago, Chile 
2Department of Nutrition, Faculty of Medicine, Uni-
versity of Chile, Santiago, Chile

Background and objectives: Globally there has been an 
explosive increase in cardiovascular risk factors, such as dys-
lipidemia. Studies have reported that diet modifies blood lipid 
levels, however the magnitude of this effect at the population is 
unclear. The objective of this study was to quantify the effect of 
energy, carbohydrate and fat intake on blood levels of triglyce-
rides (TG) and total cholesterol (TC) in adults. 

Methods: 518 subjects aged 32 to 38 years were randomly 
selected from a registry of individuals born between 1974 and 
1978 at the Hospital of Limache, Region of Valparaiso, Chile. 
We measured blood levels of TG and TC. A food frequency 
questionnaire was carried out to quantify energy and macro-
nutrient intake during the last month (Software FP2). Multiple 
linear regression models adjusted for BMI, physical activity, al-
cohol consumption and education was performed. 

Results: Sex interaction was found (p <0.015) therefore the 
analysis was stratified. Only in women there was association 
between diet and blood lipid levels. TG levels increased 1.2 mg/
dL (95% CI: 0.3 to 2.1) per 100 kcal and 5.9 mg/dL (95% CI 0.8 
to 10.9) per 100 grams of carbohydrates consumed. While TC 
increased 0.5 mg/dL (95% CI 0.1 to 1.0) per 100 kilocalories 
and 16.6 mg/dl (95% CI 4.0 to 29.3) per 100 grams of fat con-
sumed. 

Conclusions: In adult women, higher energy and carbo-
hydrate intake increases blood levels of TG and higher energy 
and fat intake increases the TC. This study provides informa-
tion to guide food interventions to improve blood lipid level at 
the population. Funded by Fondecyt Proyect #1100414. 

Key words: Diet, energy, blood lipids, triglycerides, choles-
terol. 
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PO1978
THE ASSOCIATION BETWEEN URINARY SODIUM 
AND POTASSIUM EXCRETION AND CAROTID IN-
TIMA MEDIA THICKNESS IN PEOPLE WITH DIABE-
TES
K S. Petersen1, P M. Clifton2, J B. Keogh1 
1School of Pharmacy and Medical Sciences, Univer-
sity of South Australia, Adelaide, Australia 
2Baker IDI Heart and Diabetes Institute, Adelaide, 
Australia

Background and objectives: There is significant evidence 
that sodium intake is positively associated with cardiovascu-
lar disease. Carotid intima media thickness (CIMT) is a strong 
and independent predictor of vascular events. Few studies have 
investigated the association between CIMT and sodium and 
potassium intake in people with type 1 and type 2 diabetes. The 
objective was to investigate the correlation between predicted 
24 hour urinary sodium and potassium excretion and CIMT in 
people with type 1 and type 2 diabetes. 

Methods: Participants (age 53+18years) were 41 adults 
with type 1 (n= 13) or type 2 (n= 28) diabetes recruited from 
the community. Common CIMT was measured using B mode 
ultrasound. Carotid pulsatility index and resistive index were 
measured using Doppler evaluation. A random spot urine 
sample was collected and predicted 24 hour urinary sodium 
and potassium excretion was calculated using the following 
formula: spot urine sodium or potassium concentration/spot 
urine creatinine concentration x predicted 24 hour creatinine 
( - 2.04 x age + 14.89 x weight + 16.14 x height (cm) -2244.45). 

Results: Mean predicted 24 hour urinary sodium and po-
tassium excretion were 191+133mmol and 139+74mmol, res-
pectively. Twenty four hour sodium excretion was positively 
correlated with mean and maximum left CIMT (r= 0.372 and 
0.357; both p<0.05), independent of age, in the whole cohort. 
Potassium and the sodium to potassium ratio were not corre-
lated with CIMT. There was no correlation between urinary 
sodium or potassium excretion and carotid resistive index or 
pulsatility index in this cohort. 

Conclusions: Urinary sodium excretion is positively asso-
ciated with CIMT in people with type 1 and type 2 diabetes. 

Key words: Diabetes, carotid intima media thickness, so-
dium, potassium.

PO1979
PERCENTILES OF FRUIT AND VEGETABLE INTAKE 
ACCORDING TO AGE AND NUTRITIONAL STATUS 
IN ADULTS AND ELDERLY IN SÃO PAULO, BRAZIL
J. Pereira1, A. Carvalho1, A. Mendes1, A. Previdelli1, D. 
Vieira1, D. Marchioni1, R. Fisberg1 
1Departamento de Nutrição, Faculdade de Saúde 
Pública, Universidade de São Paulo, São Paulo, 
Brazil

Background and objectives: Evidence suggests that fruit 
and vegetable intake (FVI) plays a protective role against chro-
nic diseases, as obesity, diabetes, cardiovascular diseases and 
cancer. The World Health Organization (WHO) recommends 
the intake of a minimum of 400 g of fruit and vegetables per 
person/day, in order to prevent these health problems. The aim 
of this study is to identify differences in fruit and vegetable in-
take, according to age and nutritional status. 

Methods: Data from a cross-sectional population-based 
survey among a representative sample (n=529) of adults and 
elderly people living in Sao Paulo, Brazil (ISA-Capital Survey, 
2008). Dietary intake was assessed using two 24-hour dietary 
recalls and a Food Frequency Questionnaire. Habitual intake 
was estimated by the Multiple Source Method. Confidence In-
tervals (95%) for the percentiles (25, 50, 75) were used to assess 
the differences in FVI (g), according to the aging group (20-
59 years and 60 years or more) and nutritional status (normal 
weight and overweight/obese). 

Results: The overall mean consumption of fruit and vege-
tables was 179.9 g, which is 55% less than the recommended 
and only 4.35% of the population achieved the intake of 400 g. 
About 53% of the population is overweight, and this proportion 
is similar among adults and elderly (p=0.676), however there 
were no significant differences in percentiles of FVI according 
to nutritional status: normal weight - p25=85.8 g (CI:71.5-96.7 
g); p50=144.0 g (CI:126.8-166.8 g); p75=226.4 g (CI:209.6-
249.4 g) and overweight - p25=105.3 g (CI:87.8-121.8 g); 
p50=171.6 g (CI:156.2-189.2 g); p75=253.6 g (CI:238.3-275.7 
g). Percentiles of FVI were significantly higher in all percentiles 
among elderly - p25=129.8 g (CI:113.5-145.5 g); p50=213.7 g 
(CI:191.6-230.4 g); p75=309.5 g (CI:273.8-328.7 g) than among 
adults - p25=71.3 g (CI:59.0-82.4 g); p50=129.9 g (CI:119.3-
141.3 g); p75=196.5 g (CI:178.8-207.9 g), in both nutritional 
status. It was nevertheless below the recommendation. 

Conclusions: FVI among adults and elderly of São Paulo 
was below the WHO recommendation. The percentiles were 
higher among the elderly and did not differ between nutritio-
nal status. 

Key words: Food consumption, portion size, fruit, vegeta-
bles, obesity.
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PO1980
RISK FACTOR OF IRON INTAKE, CALCIUM INHIBI-
TOR AND BIRTH SPACE TO INCINDENT OSTEOPO-
ROSIS FOR PREGNANT WOMEN
S. Ardiansyah1, T. Siswati2, E. Ismail2, N. Dwi Handaya-
ni3 
1Nutrition Departement, Health Polytechnic of 
Malang, Malang, Indonesia 
2Nutrition Departement, Health Polytechnic of Yog-
yakarta, Yogyakarta, Indonesia 
3Dietitien of Sardjito Hospital, Yogyakarta, Indone-
sia

Background and objectives: Osteoporosis happened when 
a woman is pregnant or lactating. Pregnant women must have 
more iron intake, more calcium intake for development babies 
inside. A factor that inhibitors calcium absorption is the pre-
sence of organic substances that can be compound with cal-
cium to form insoluble salts, such as the consumption of oxa-
lic acid, sodium and fiber. Birth space of near can also being 
the risk of osteoporosis, the mother which no time to recover 
health after child birth. 

Methods: Observasional research with design of case-con-
trol study. Research conducted at Klinik Nurani Godean. There 
are 90 sample pregnant women such as 30 pregnant women as 
osteoporosis and 60 pregnant women as non osteoporosis. As 
data research iron intake, calcium inhibitor, birth space, and 
Bone Mineral Density. 

Results: Most pregnant women with osteoporosis happen 
in the third trimester (60%), iron consumption risk (93,3%), 
oxalic acid consumption risk (53,3%), sodium consumption 
risk (56,7%), fiber consumption risk (56,7%) and birth space 
risk (3,3%). After that, the majority of pregnant women on 
non-osteoporosis happen in the second trimester (35%) and 
the third trimester (33,3%), iron consumption risk (91,7%), 
oxalic acid consumption risk (30%), sodium consumption risk 
(45%), fiber consumption risk (48,3%) and birth space risk 
(1,7%). 

Key words: Iron intake, calcium inhibitor, birth space, os-
teoporosis.

PO1981
EFFECT OF CALCIUM SUPPLEMENTATION ON 
BONE MASS AND CALCIUM METABOLISM IN 
ADOLESCENTS, LACTATING AND POSTMENO-
PAUSAL WOMEN: A 2-YEAR RANDOMIZED TRIAL
Y. Chen1, Z. Zhang2, X. Ma2, R. Wang2, J. Li1, W. Zhong1, 
C. Zhang1, Z. Huang3, X. Yang3, Y. Su2 
1Department of Medical Statistics & Epidemiology, 
Sun Yat-sen University, Guangzhou, China 
2Department of Nutrition, Sun Yat-sen University, 
Guangzhou, China 
3National Institute of Nutrition and Food Safety, 
Chinese Center for Disease Control and Prevention, 
Beijing, China

Background and objectives: The aim of this study was to 
examine effect of calcium supplementation on bone changes 
and calcium metabolism. 

Methods: 210 adolescents (11-14y), 150 lactating women 
and 320 postmenopausal women (57 ± 4 y) were recruited for 
this double-blind, randomized trial. Participants were ran-
domly assigned into 3 or 4 groups with daily doses of 40 g milk 
powder and 0, 300 and 600 mg calcium in the Low, Middle, and 
High dose groups for two years; and an additional Blank group 
for postmenopausal women. Bone mineral density (BMD) and 
content (BMC) at the whole body, spine and hip were determi-
ned using DXA at 0, 1 and 2 year. 10 participants in each age-
intervention group further completed a 7-day calcium balance 
study using a double stable-isotope technique. 

Results: 184 adolescents, 101 lactating and 287 postmeno-
pausal women completed the study. During the 2-year inter-
vention, mean calcium intake (mg/d) in the Low, Middle and 
High dose groups were: 685, 962, 1184 (girls); 761, 1008 and 
1264 (boys); 777, 1069 and 231 (lactating women); and 730, 
940, and 1205 and 720 (blank group) in postmenopausal wo-
men; BMD and BMC increased substantially in adolescents 
and decreased in lactating and postmenopausal women, but no 
significant difference in the 2-year changes in BMD and BMC 
among the three intervention groups in each study population. 
Calcium metabolism study showed enough calcium retention 
(342 mg/d) was found in adolescents (mean intake 1000 mg/d); 
positive balance (53 mg/d) was obtained in lactating women 
(mean intake: 893 mg/d), and net balance reached in postme-
nopausal women (mean intake: 1024 mg/d). 

Conclusions: Our findings suggest mean calcium intakes of 
700-800 mg/d could produce the plateau effect on bone chan-
ges, but higher values of calcium balance are obtained in the 
metabolism study in the three populations. 

Key words: Calcium intake, bone mass, calcium metabo-
lism, randomized trial, Chinese.
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PO1982
GLYCEMIC RESPONSES FOLLOWING A MIXED-
MEAL TOLERANCE TEST AMONG CHINESE, MA-
LAY AND ASIAN-INDIANS IN SINGAPORE
V. Tan1, 5, K. Venkataraman2,3, E S. Tai4, Y S. Lee1,5, M K S. 
Leow1,6, C M. Khoo4 
1Clinical Nutrition Research Centre, Singapore Insti-
tute For Clinical Sciences, A*STAR, Singapore 
2Saw Swee Hock School of Public Health, National 
University of Singapore, Singapore 
3Department of Obstetrics and Gynaecology, Yong 
Loo Lin School of Medicine, National University of 
Singapore, Singapore Department of Medicine, 
Yong Loo Lin School of Medicine, National Universi-
ty of Singapore, Singapore 
4Department of Medicine, Yong Loo Lin School of 
Medicine, National University of Singapore, Singa-
pore 
5Department of Paediatrics, Yong Loo Lin School of 
Medicine, National University of Singapore, Singa-
pore 
6 Tan Tock Seng Hospital, Singapore

Background and objectives: Ethnicity has been shown to 
influence inter-individual variability in postprandial glycemic 
responses. However, no studies to date have examined glycemic 
variability among the ethnic groups in a multi-ethnic Asian po-
pulation. We hypothesized that ethnic differences in glycemic 
responses following a mixed meal tolerance test (MMTT) is a 
function of body composition and fat distribution. 

Methods: Blood samples, anthropometric measurements 
and body composition (DEXA) were obtained from 83 male 
subjects [32 Chinese (C), 25 Malay (M), 26 Asian-Indians (I)] 
who had no history of glucose intolerance. They underwent 
a liquid MMTT, consisting of 400 ml of Ensure PlusTM (300 
kcal, 40.4 g carbohydrate, 12.5 g protein, 9.8 g fat). Postprandial 
glycemic responses (incremental area under the curve, iAUC) 
over 240min of MMTT were calculated using the trapezoidal 
rule. Results: The mean ± SE age and body mass index (BMI) 
were 25.2 ± 4.2 years and 21.3 ± 1.4 kg/m2 respectively. Despite 
similar BMI, the inter-ethnic fat adiposity was different, with 
the Indians having a greater waist circumference (cm) (I: 78.3 
± 4.8 vs. C: 75.2 ± 3.5 vs. M: 73.9 ± 4.1, p=0.001) and a trend 
towards higher percent body fat (I: 19.8 ± 5.1 vs. C: 18.2 ± 4.5 
vs. M: 16.4 ± 4.8, p=0.051). The postprandial glycemic respon-
se (iAUC), adjusted for age, waist circumference and percent 
body fat was highest in Malays, followed by Indians and Chi-
nese (M: 275.1 ± 155.7 vs. I: 197.1 ± 137.3 vs. C: 99.5 ± 196.3, 
p=0.002) over 240min. 

Conclusions: Although Indians have greater abdominal 
adiposity reflecting higher insulin resistance, their glycemic 
response was lower than Malays. Other physiological and me-

tabolic factors should be evaluated to provide further insights 
into the inter-ethnic variability in glycemic responses. 

Key words: Postprandial glycemia, ethnicity, adiposity.

PO1983
GLUTAMINE ADMINISTRATION MODULATES T 
LYMPHOCYTE POLARIZATION IN DEXTRAN SUL-
FATE SODIUM-INDUCED COLITIS
 C. Hsiung1, M H. Pai2, C C. Li1, Y C. Hou3, S L. Yeh1 
1School of Nutrition and Health Sciences,Taipei 
Medical University, Taipei, Taiwan 
2Department of Anatomy, Taipei Medical University, 
Taipei, Taiwan 
3Department of Surgery, National Taiwan Universi-
ty, Taipei, Taiwan

Background and objectives: Inflammatory bowel disease 
(IBD) is a multifactorial disorder of unknown etiology. Dys-
regulated immune response between T regulatory (Treg) and 
T-helper (Th) cells may be responsible for the pathogenic me-
chanism. Glutamine (Gln) is a nutrient with immune-modu-
latory properties. This study investigated the effects of Gln on 
Th/Treg cell homeostasis and colonic inflammatory mediator 
expression in mice with dextran sulfate sodium (DSS)-induced 
colitis. 

Methods: Mice were randomly assigned to a normal con-
trol group, and 2 DSS-treated groups. The control group (C) 
and one of the DSS group (DC) were fed with a common se-
mipurified diet, while the other DSS-treated group (DG) were 
provided an identical diet except that part of the casein was 
replaced by Gln, which provided 25% of total amino acid nitro-
gen. The diets were fed for 10 days. At day 6, mice in the con-
trol group received distilled water and DSS groups were treated 
with distilled water containing 1.5% DSS for 5 d. At the end of 
the experiment, mice were sacrificed for further examination. 

Results: DG group had lower plasma haptoglobin, colon 
weight/length ratio, immunoglobin G, monocyte chemoat-
tractant protein-1, tumor necrosis factor-α levels than the DC 
group. Also, the percentages of interleukin-17F, interferon-γ in 
blood and gene expression of transcription factors T-bet, RAR-
related orphan receptor-α expressions in mesenteric lympha-
tic node were lower while blood Foxp3 was higher in the DG 
group than the DC group and had no differences from the C 
group. 

Conclusions: The results showed that Gln administration 
suppressed Th1/Th17 and Th-associated cytokine expressions. 
Also, the expression of Treg was upregulated. These findings 
suggest that Gln modulates the balance of Th/Treg that may 
consequently reduce inflammatory reaction in DSS-induced 
colitis. 

Key words: DSS-induced colitis, IBD, T-lymphocytes.
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PO1984
EFFECTS OF EICOSAPENTAENOIC ACID AND DO-
COSAHEXAENOIC ACID ON PROSTATE CANCER 
CELL MIGRATION INDUCED BY TUMOR-ASSOCIA-
TED MACROPHAGE
C C. Li1, Y C. Hou2, M H. Pai3, S L. Yeh1 
1School of Nutrition and Health Sciences, Taipei 
Medical University, Taipei, Taiwan 
2Department of Surgery, National Taiwan Universi-
ty, Taipei, Taiwan 
3Department of Anatomy Taipei Medical University, 
Taipei, Taiwan

Background and objectives: Dietary n-3 polyunsaturated 
fatty acids (PUFAs) are associated with reduced risk of prostate 
cancer (PCa). Tumor-associated macrophages (TAMs) are the 
main intratumoral infiltrating leukocytes, and increased TAMs 
numbers correlates with poor prognosis in PCa. The aim of this 
study was to investigate the effect of n-3 PUFAs on PCa cell 
migration induced by TAMs. 

Methods: PCa epithelial cell line, PC-3, were pretreated 
with 50 ?M eicosapentaenoic acid (EPA), 50 ?M docosahexae-
noic acid (DHA) or 10 ?M peroxisome proliferators-activated 
receptor (PPAR)-? antagonist GW9662 before exposure to the 
conditioned medium (CM). CM was derived from M2-pola-
rized THP-1 macrophages treated with phorbol-12-myristate 
13-acetate (PMA), interleukin (IL)-4 and IL-13. We analyzed 
the DNA binding activity of PPAR-? by transcriptional assay 
kit. The nuclear factor (NF)-kB p65 and IkB? were assayed by 
Western blot. The mRNA expressions of matrix metalloprotei-
nase (MMP)-9, urokinase-type plasminogen activator receptor 
(uPAR), colony stimulating factor (CSF)-1and transforming 
growth factor (TGF)-? were measured by real-time RT-PCR in 
PC-3. Also, migration ability of PC-3 was evaluated by using a 
co-culture system of M2 macrophages and PC-3. 

Results: PPAR-? DNA binding activity significantly in-
creased in PC-3 incubated with CM in the presence of EPA 
or DHA. EPA/DHA administration upregulated cytosolic I?B? 
expression and decreased protein levels of nuclear NF-?B P65 
in PC-3. Furthermore, EPA/DHA downregulated the mRNA 
expressions of MMP-9, uPAR, CSF-1 and TGF-?. Also, PC-3 
migration ability was inhibited. Pre-treatment with GW9662 
abolished the favorable effect of EPA/DHA on PC-3. 

Conclusions: These results indicate that EPA or DHA ad-
ministration reduce PC-3 cell migration and decrease chemo-
tactic ability of macrophages. The impact of EPA/DHA may 
partly be explained by upregulating PPAR-? and decreasing 
NF-?B p65 transcriptional activities in PC-3. 

Key words: Prostate cancer, TAM, n-3 PUFAs, PPAR-? , mi-
gration.

PO1985
GABA TEA ON CARDIAC FIBROSIS AND FAS DEATH 
RECEPTOR DEPENDENT APOPTOTIC PATHWAY IN 
STREPTOZOTOCIN-INDUCED DIABETIC RATS
S H. Cherng1, S E. Lai2,3, C Y. Tseng2, C Y. Huang4, P X. Liu2, 
L L. Guo2, H F. Wang2 
1Department of Biotecnology, Hungkuang Universi-
ty, Taichung, Taiwan  
2Department of Nutrition, Graduate Programs of 
Biomedical Nutrition, Hungkuang University, Tai-
chung, Taiwan 
3Department of Nutrition, Chung-Kang Branch, 
Cheng Ching Hospital, Taichung, Taiwan 
4Graduate Institute of Chinese Medical Science, 
China Medical University, Taichung, Taiwan 

 Background and objectives: GABA tea is a tea product 
that contains a high level of gamma-aminobutyric acid 
(GABA). Thus, this study aimed to investigate the effect of 
GABA tea on diabetic myocardial fibrosis, and further to 
clarify the potential mechanisms. 

Methods: In this study, to investigate the roles of GABA 
tea in the heart of diabetic rats, male Wistar rats as diabetic 
animal models were injected with 55 mg/kg streptozotocin 
(STZ) to induce diabetes for 2 weeks, and subsequently 
administrated with the dosages of 4.55 and 45.5 mg/kg/day 
GABA tea extract for 6 weeks. 

Results: Our data showed that the fasting blood glucose le-
vels were reversed back to normal levels in GABA tea-trea-
ted diabetic rats as compared with untreated diabetic rats. 
Additionally, we observed GABA tea as potent inhibitors 
of cardiac fibrosis induced by STZ. We further found that 
GABA tea exposure reduced the elevated expression of tu-
mor necrosis factor-alpha (TNF-alpha), Fas and Fas ligand 
(FasL) in the excised hearts of diabetic rats. Moreover, our 
results demonstrated that the STZ-induced protein level of 
activated caspase-8 and caspase-3 were significantly inhibi-
ted after GABA tea treatment. Taken together, we propose 
that the inhibitory effect of GABA tea on STZ-induced car-
diac fibrosis could be mediated by reducing blood glucose 
and further attenuating TNF- alpha expression and/or the 
Fas/FasL system-mediated apoptosis in rats. 

Conclusions: These findings will provide implications for 
the potential of GABA tea in anti-diabetic property, which 
may involve polyphenol and GABA and the consequent 
antioxidant action. 

Key words: GABA tea, diabetes, heart, Fas, TNF-alpha.
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PO1986
BETTER BITTER GOURD: A HOLISTIC EVIDEN-
CE- AND FOOD-BASED APPROACH TO MANAGE 
TYPE-2 DIABETES AND PROMOTE HEALTH IN DE-
VELOPING COUNTRIES
R Y. Yang1, M. Krawinkel2, S. Premakumari3, M. Amir-
thaveni3, M. Swai4, S. Habicht2, J W. Luoh1, C J. Huang5 
1Nutrition, AVRDC – The World Vegetable Center, 
Shanhua, Tainan, Taiwan 
2Institute of International Nutrition, Justus-Liebig 
University Giessen, Giessen, Germany 
3Department of Food Science and Nutrition, Avinas-
hilingam University for Women, Coimbatore, Tamil 
Nadu, India 
4Kilimanjaro Christian Medical Centre, Moshi, Kili-
manjaro Region, Tanzania 
5Biochemical Science and Technology, National 
Taiwan University, Taipei, Taiwan

Background and objectives: Today, more than 285 million 
people in the world live with diabetes, 80% of which reside in 
low- and middle-income countries. Bitter gourd (Momordica 
charantia L.) is a low-cost, food-based intervention that can 
play a vital role in the treatment and prevention of insulin re-
sistance and type 2 diabetes mellitus. To provide evidence-ba-
sed dietary recommendations for bitter gourd, a consortium of 
scientists and experts from Germany, India, Taiwan, Tanzania 
and Thailand participated in the design and implementation of 
a three-year research project from 2011 to 2014. 

Methods: The first phase aims to (1) optimize production 
and utilization of antidiabetic compounds in bitter gourd 
through varietal selection, postharvest practices and prepara-
tion methods; (2) determine optimal dosage through in vitro 
and mice; and (3) develop dietary strategies for diabetes mana-
gement and prevention in Asia and Africa. The second phase 
emphasizes strategies to enhance bitter gourd value chains and 
promote consumption. 

Results: Currently, the project has undertaken bitter gourd 
surveys among diabetic patients, medical experts, general 
consumers, sellers, and producers in Taiwan, India and Tan-
zania; horticultural evaluations and phytochemical analyses of 
53 bitter gourd germplasm accessions and 20 commercial hy-
brids; animal studies on bitter gourd’s antidiabetic properties; 
placebo-controlled double-blind cross-over studies on human 
subjects in India and Tanzania; research on the effects of coo-
king and storage on bitter gourd’s anti-diabetic properties; and 
development of bitter gourd recipes for Tanzania and India. 
Project-related communications and promotions are published 
in print and web-based platforms (www.Bitter-Gourd.org). 

Conclusions: This multidisciplinary project to apply a 
food-based intervention to tackle a health problem in develo-

ping countries is the first of its kind linking nations and institu-
tions that study bitter gourd. 

Key words: Bitter gourd; food-based intervention; type-
2-diabetes

 PO1987
SATISFACTION WITH CLINICAL USE OF CONTI-
NUOUS GLUCOSE MONITORING SYSTEM (CGMS) 
IN JAPANESE PEOPLE WITH DIABETES AND WITH 
NORMAL GLUCOSE TOLERANCE
S. Imai1, M. Matsuda2, S. Kajiyama2 
1College of Health and Human Science, Osaka Pre-
fecture University, Osaka, Japan 
2Kajiyama Clinic, Kyoto, Japan 

Background and objectives: The evaluation of patient-re-
ported satisfaction is important in trials of continuous glucose 
monitoring system (CGMS). A continuous glucose monitor sa-
tisfaction scale (CGM-SAT) was evaluated after a four-day trial 
of the CGMS in Japanese patients with diabetes and subjects 
with normal glucose tolerance (NGT). 

Methods: At the end of the 4-day trial of the CGMS, 24 pa-
tients with diabetes (Age 62.6 ± 12.8 yrs, BMI 22.3 ± 3.2 kg/m2, 
Duration of diabetes 14.4 ± 10.4 yrs, HbA1c 7.2 ± 1.0%: mean ± 
SD) and 22 subjects with NGT (Age 30.0 ± 11.1 yrs, BMI 20.7 ± 
2.9 kg/m2, HbA1c 5.1 ± 0.1%) completed the CGM-SAT, which 
assesses satisfaction on 37 items using a five-point Likert scale. 
Descriptive analysis and glycaemic variables were performed 
using Spearman’s correlation. P values < 0.05 were considered 
statistically significant. 

Results: There was no difference between subjects with and 
without diabetes in mean score of CGM-SAT. The standard 
deviation (SD) of daily blood glucose, the mean amplitude of 
glycemic excursions (MAGE), and mean incremental area un-
der the blood glucose curve (IAUC) did not demonstrate any 
correlation with each statement nor total score of CGM-SAT. 
Subjects with NGT demonstrated significantly unsatisfied in 
¡ÈSometimes gives too much information to work with¡É (p < 
0.05) and ¡ÈInterferes a lot with sports, playing outside, etc.¡É 
(p < 0.05) compared to the patients with diabetes. Patients with 
insulin treatment showed more positive in ¡ÈTeaches me how 
eating affects blood sugar¡É (p < 0.05) and ¡ÈMakes it easier 
to complete other diabetes self-care duties¡É (p < 0. 05) than 
patients without insulin treatment. 

Conclusions: No correlation was observed between the 
each statement or score of CGM-SAT and glycaemic variables 
in Japanese people with and without diabetes. 

Key words: Diabetes, CGMS, CGM-SAT, glycaemic varia-
bles.
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PO1988
TEN-YEAR CARDIOVASCULAR RISK PREDICTION 
AMONG 194 THAI MIDDLE-AGED ADULTS
S. Putadechakum1, V. Leelahakul3, T. Klangjareonchai2, 
C. Roongpisuthipong2 
1Research Center, Ramathibodi Hospital, Mahidol 
University, Bangkok, Thailand  
2Department of Medicine, Ramathibodi Hospital, 
Mahidol University, Bangkok, Thailand  
3Department of Fundamental Nursing, Mahidol 
University, Bangkok, Thailand 

Background and objectives: Cardiovascular diseases 
(CVD) cause an estimated 17 million deaths each year, accoun-
ting for one-third of all deaths worldwide. More than one-third 
of these deaths occur in middle-aged adults. This study estima-
ted 10-year CVD risk trends in Thai middle-aged adults living 
at Bangkoknoi district where the subjects have migrated from 
various parts of Thailand. 

Methods: Total number of 194 subjects (51 M, 143 F) aged 
35-59 were enrolled into this study via multistage sampling 
method from the people living in Bangkoknoi district and 
volunteered for the study. Information on the martial status, 
education, occupation, living condition, physical activities, 
smoking, consumption and drinking habits, stress as well as 
their history of diseases were obtained through a question-
naire. Anthropometric and biochemical assessment were also 
determined. We estimated 10-yr risk of CVD by using Fra-
mingham heart study risk factor categories point scores, the 
risk functions by gender, age group in account of level of blood 
pressure, total serum cholesterol, HDL-C , LDL-C, diabetes 
and smoking status. 

Results: Mean+SD of age, BMI, WHR, %BF, systolic and 
diastolic BP were 45.6+6.7 yr, 23.2+3.3 kg/m2, 0.88+0.06, 
29.9+6.0 %, 126.1+17.1 mmHg, 83.9+13.1 mmHg in males, and 
46.5+7.8 yr, 25.2+4.3 kg/m2, 0.82+0.11, 40.4+4.5%, 121.4+19.2 
mmHg, 80.4+11.8 mmHg in females. Male subjects: 49% had a 
10-year risk for CVD of < 10%, 31.4% had a risk of 10-20%, and 
20% had a risk of > 20% when compared to female subjects, 
71.3% had a 10-year risk for CVD of < 10%, 21% had a risk of 
10-20%, and 7.7% had a risk of > 20%. 

Conclusions: 10-year CVD risk were highly prevalent in 
males who had the common combination of risk factors. The-
refore, the current epidemic rise of CVD in middle aged adult 
needs attention. 

Key words: CVD, Framingham heart study, 10-yr CVD 
risk.

PO1990
DIABETES: A RISING PROBLEM IN TANZANIA. 
WHAT CAN WE DO?
C. Ludwig1, S D. Habicht1, M E. Swai2, M B. Krawinkel1 
1Institute of International Nutrition, Justus-Liebig-
University Giessen, Giessen, Germany 
2Kilimanjaro Christian Medical Centre, Moshi, Kili-
manjaro Region, Tanzania

Background and objectives: Tanzania is faced with high 
rates of pre-diabetes (9.4%) and diabetes (2.3%). To identify 
possibilities for improvement, two cross-sectional studies on 
underlying factors, such as lifestyle, were conducted in the Ki-
limanjaro Region, Tanzania. The first study assessed knowledge 
on and management of diabetes among diabetic patients. The 
second study assessed rate of overweight, pre-diabetes, and re-
lated risk factors among adults without any diagnosed disease. 

Methods: The 2011 study included 155 adult diabetic pa-
tients of the Kilimanjaro Christian Medical Centre, interviewed 
with standardized questionnaires. The 2012 study assessed fo-
llowing health indicators among 105 participants around Mos-
hi: body mass index, fasting blood glucose, and blood pressure, 
among others. Two 24-hour dietary and physical activity re-
calls and a food frequency questionnaire were conducted. 

Results: Almost all patients were on medication. Only one 
patient was on diet treatment alone. Farmers were significantly 
older at diagnosis than non-farmers, which demonstrates the 
role of physical activity in diabetes prevention. Although al-
most 50% could name four to six different symptoms, compli-
cations, or causes, this knowledge was presumably gained after 
diagnosis. More than 2/3 of patients were diagnosed at least 6 
months after symptoms started. The 2012 study revealed high 
intakes of refined carbohydrates and fats and a median physical 
activity level of 1.5 (IR: 0.4). Forty percent of participants were 
overweight or obese. According to WHO criteria, 17% were 
classified as pre-diabetic. 

Conclusions: The results demonstrate the need to increase 
awareness, management, and prevention of diabetes. Informa-
tion leaflets could be placed in markets, churches/mosques, 
and bars. Access to glucose tests should be increased. Nutrition 
counseling, support groups, and sporting facilities should be 
instituted at community and clinical level. Additionally, pre-
ventive strategies are required. A dietary intervention study 
with bitter gourd among pre-diabetics is planned in Tanzania 
for 2013. 

Key words: Diabetes, knowledge, management, prevention.



1218 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

PO1991
FOOD AND ALCOHOL INTAKE IN JAPANESE TYPE 
2 DIABETES
Y. Takano1, H. Minami1, H. Fukushima1 
1Prefectural University of Kumamoto, Kumamoto, 
Japan

Background and objectives: The number of type 2 diabe-
tic patients is increasing in Japan. It is necessary for patients 
to continue diet therapy, exercise therapy and pharmacothe-
rapy. Usually we suggest that patients stop drinking alcohol. 
However, there are many people who continue drinking. We 
investigated food and alcohol intake in Japanese type 2 diabetic 
patients. 

Methods: A total number of 45 Japanese type 2 diabetic pa-
tients were surveyed as the subjects of this study. We measured 
the body height, weight, fasting blood glucose, HbA1c, TG, 
LDL-cho, HDL-cho. We also examined food and alcohol intake 
and physical activity. For the food and alcohol intake we used 
the BDHQ (brief-type self-administered diet history question-
naire) and drinking behavior questionnaire. And to measure 
physical activity we used the IPAQ (International Physical Ac-
tivity Questionnaire). The statistical difference was determined 
by Student’s t-test. A P value of less than 0.05 was considered 
statistically significant. 

Results: There was no significant difference in blood mea-
surements among people who drank often, people who drank 
a high volume and people who neither drank often nor in large 
quantities. Drinking frequency and volume of males was signi-
ficantly higher than females (p< 0.001). In subjects who drank 
while eating dinner, 30% of males and females said they ate less 
when they drank and 70% of people said their food intake did 
not change. In people who drank often and people who drank a 
lot there were many males and people with high energy intake. 
People who drank often and people who drank a lot showed 
significantly lower protein and carbohydrate intake than peo-
ple who neither drank often nor a large amount. 

Conclusions: The results of this study suggest that people 
who drink often and people who drink a lot usually reduce 
their amount of food intake. 

Key words: Alcohol, type 2 diabetes, Japanese.

PO1992
THE DEVELOPMENT OF A PORTABLE MEAL CARD 
TO COMPLEMENT NUTRITION EDUCATION FOR 
PERSONS WITH DIABETES
K. Fujisawa1 
1Department of Food and Nutrition, Okayama 
Gakuin University, Kurashiki, Japan

Background and objectives: The number of people with 
diabetes has been increasing around the world, including Ja-
pan, where the rate of nutrition education of diabetics is high, 
but compliance with the principles taught in nutrition educa-
tion is not verified. Thus, the creation of a portable meal card 
for persons with diabetes receiving nutrition education will be 
a useful measure to improve compliance. This paper presents 
such a card. 

Methods: The portable meal card was developed and six 
university seniors majoring in nutrition were asked to use the 
card. After that, a questionnaire was administered to them. The 
questionnaire assessed the card’s ease of use in terms of size, 
layout, the items mentioned on it, and so on. 

Results: The data assessed included the questionnaire re-
sults the contents of a meal card, the students’ photographs of 
their meals and the quantity of energy, protein, liquids, car-
bohydrates, and salt in them. An additional subjective compo-
nent of values was indicated individually by participants. Re-
cipes and cooking advice are printed on the back of the card. 
A postcard size was deemed the most suitable in terms of its 
convenience for printing. 

Conclusions: Although this experiment was conducted 
among students, there are differences between them and dia-
betic patients, many of whom have little knowledge of nutri-
tion and are elderly. A future follow-up study among diabetic 
patients will be conducted to examine the ecological validity 
of the card. 

Key words: Diabetes, Portable meal card, nutrition educa-
tion.

PO1994
KNOWLEDGE AND PRACTICES ON HOME MANA-
GEMENT OF DIARRHEA (HMD) AMONG CARE-
GIVERS OF CHILDREN 6-24 MONTHS IN URBAN 
AREA JAKARTA
Y. Novrianto1 
1Seameo Recfon, Faculty Medicine University of 
Indonesia , Jakarta, Indonesia

Background and objectives: Diarrhea is a leading cause of 
morbidity and mortality across all age groups and regions of 
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the world. Among children 0-59 months of age, it is responsible 
for 1.236 million deaths. The HMD is challenging for commu-
nity in the urban setting area. This study was conducted to as-
sess knowledge, and practice of caregivers on HMD in children 
aged 6-24 months. 

Methods: The study design was cross sectional. It was con-
ducted on May 7 to 21, 2012 in Paseban village, Central Jakarta. 
Both quantitative and qualitiative methods were carried out. 

Results: As many as 42% of children aged 6-24 months su-
ffered of diarrhea within the past two weeks; 57% of them were 
children aged 12-24 months. Diarrhea duration was less than 
three days (69%). A half of the caregivers had good knowledge 
(50%) on home management of diarrhea. Most of caregivers 
had poor practice (55%) on home management of diarrhea. 
There was no significant association between diarrhea within 
the past two weeks and the child’s nutritional status, child’s cha-
racteristics, caregiver’s characteristics, and caregiver’s knowled-
ge and practice on home management of diarrhea. There was 
a significant association between caregiver’s characteristics 
(age and education background) and caregiver’s knowledge on 
home management of diarrhea. 

Conclusions: Further research is needed to investigate the 
quality and quantity of child’s intake during diarrhea. The so-
cialization amongst the caregivers on diarrhea home manage-
ment guidelines practices needs to be improved. Further effort 
need to be done to synchronize the guidelines and health staff 
opinion based on updated knowledge on diarrhea disease, in-
cluding on child’s intake during illness. Primary health center 
services need to be improved to increase community’s referral 
to the primary health center. 

Key words: Home management of diarrhea, children aged 
6-24 months old, urban area.

PO1995
EFFECTS OF DIETARY MANAGEMENT AFTER 
BARIATRIC SURGERY ON BODY COMPOSITION 
CHANGES IN TAIWAN
I C. Cheng1, 2, W. Wang1, S C. Wei1, P H. Hsueh1, T W. 
Chung3, S L. Yeh2 
1Comprehensive Weight Management Center, Tai-
pei Medical University, Taipei, Taiwan  
2School of Nutrition and Health Sciences, Taipei 
Medical University, Taipei, Taiwan  
3Department of Dietetics, Taipei Medical University 
Hospital, Taipei, Taiwan 

Background and objectives: Bariatric surgery is now re-
garded as the most effective method to control morbid obe-
sity. Dietary management after the surgery is very important 
in long-term weight loss and maintenance for the patients. 

This study investigated the follow-up visit rates after surgery 
on weight loss and body composition changes in patients with 
sleeve gastrectomy (SG), Roux-en-Y gastric bypass (GB) and 
adjusted gastric banding (AGB). 

Methods: This was a retrospective clinical study of obese 
patients after bariatric surgery during 2011 to 2012 in Taipei 
Medical University Hospital, Taiwan. There were 26 patients 
with GB, 51 with AGB and 315 performed SG in this study. The 
calorie and protein recommendations to the patients were ba-
sed on NIH and ASMBS guidelines. The postoperative follow-
up visits were scheduled at 1 week, 1, 3, 6, 9, and 12 months. 
Body compositions [weight, muscle mass, fat mass, and waist-
hip ratio (WHR)] were measured before and after surgery 
using BIA method. 

Results: All patients took muti-vitamin/mineral on the first 
month (AGB 70-80% vs. SG and GB 80-90%) after surgery. All 
patients had significant weight loss, lower body fat mass and 
WHR after follow up for 1 year. However, SG or GB had greater 
extend of body fat loss and lower WHR than AGB. Compare to 
the patients with lower follow-up visit rates, patients with hig-
her visit rates resulted in higher body weight and fat mass loss, 
and WHR decrement. Also, the frequency of muti-vitamin/mi-
neral consumption was higher. 

Conclusions: Our results suggest that patients with SG or 
GB had better outcomes than AGB after follow up for 1 year. 
Independent of the surgical procedure performed, patients 
with higher follow-up visit rates had greater extend of body 
weight and fat mass loss than low visit rates. 

Key words: Body composition, diet management, bariatric 
surgery, morbid obesity.

PO1996
NUTRIRIONAL STATUS OF HOSPITALIZED CAN-
CER PATIENTS IN TAIWAN
I C. Cheng1,3, T W. Chung2, C H. Liu2, C J. Lee2, Y J. Lin2, H 
Y. Su2, M Y. Chin2 
1Comprehensive Weight Management Center, Tai-
pei Medical University, Taipei, Taiwan  
2Department of Dietetics, Taipei Medical University 
Hospital, Taipei, Taiwan  
3School of Nutrition and Health Sciences, Taipei 
Medical University, Taipei, Taiwan 

Background and objectives: The clinical care discussed 
malnutrition screening form nurse before in our hospital. This 
show that the third cancer patients who had moderate and 
height malnutrition were oral cancer, hepatic, and rectal colon 
cancer. In this study was to find whose the first severe malnu-
trition of cancer hospitalized, and the distribution of the nutri-
tional status in Taipei medical university hospital, in Taiwan. 
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Methods: This was a retrospective clinical study. For all 
patients, the dietitians visited and recorded their nutritional 
status, laboratory tests [albumin (Alb), hemoglobin, C-reactive 
protein (CRP), and total lymphocyte count (TLC)], and nutri-
tional problems [ Alb <3, Body mass index < 18.5, NPO > 5 
days, weight loss >10 % during 6 month, and poor intake]. 

Results: There were almost 1500 cancer patients who recei-
ved the dietitian assessment and counseling on the first time 
during 2012. The results showed that there were significant 
differences in body mass index, dietary calorie intake, and 
protein intake among the high, moderate, mild and none mal-
nutrition status. The biomarkers Alb, Hg, and TLC were mild 
different among nutrition status. Moreover, the percentage of 
different cancer disease discussed. This data indicated that the 
cancer patients who had higher malnutrition. 

Conclusions: This study revealed the cancer patients to wi-
despread malnutrition, nutritional intervention could increase 
their intake instead the nutritional status when hospitalized. 
We will as soon as possible to give nutritional support to pre-
vention of cancer patients into severe malnutrition. 

Key words: Nutritional therapy, nutritional status, cancer.

PO1997
EATING RATE IS ASSOCIATED WITH EATING BE-
HAVIORS ACCORDING TO GENDER AND OBESITY
S. Park1, W S. Shin2 
1Department of Oriental Medical Food and Nutri-
tion, Semyung University, Chungcheongbuk-do, 
Republic of Korea 
2Department of Food and Nutrition, Hanyang Uni-
versity, Republic of Korea

 Background and objectives: The aim of this study was to 
compare the differences in eating behaviors and masticatory 
performances between genders or obesity status, and to deter-
mine the associations between eating behaviors and mastica-
tory performances in both genders according to obesity status. 

Methods: Twenty four (50% M and 50% F) adults were 
matched on age, gender, obesity status and dental health. Ea-
ting behaviors were assessed by the Three Factor Eating Ques-
tionnaire (TFEQ) and chewing performances were measured 
using electromyography (EMG) while eating a boiled-rice 
(150 g). Compared with lean participants, obese participants 
had significantly higher level of disinhibition (p<0.05 for M; 
p<0.01 for F). Chewing performances were not significantly 
different by obesity status. Males had greater bite size (p<0.05 
for lean; p<0.01 for obese) and chewing power (p<0.001) and 
faster eating rate (p<0.01 for lean; p<0.05 for obese) than fema-
les. Females habitually chewed more (p<0.01 for lean; p<0.05 
for obese) and had longer meal duration (p<0.05) than males. 

In lean males, the eating rate was negatively(r=-.812, p<0.05) 
associated with disinhibition and total number of chew (TNC) 
was positively (r=.902, p<0.05) associated with the hunger 
sensitivity on the TFEQ. In obese males, the eating rate was 
negatively(r=-.860, p<0.05) associated with cognitive restraint 
and positively (r=.871, p<0.05) associated with the hunger sen-
sitivity. No significant associations between eating behaviors 
and chewing performances were observed in females. 

Conclusions: Disinhibited eating was differentiated in obe-
se adults. Eating behaviors were related to the rate of ingestion 
or TNC in males but not in females. Therefore, gender speci-
fic intervention and counseling aimed to improve the eating 
rate could be promising for the eating behavioral treatment in 
the obese. Acknowledgements: This research was supported by 
grants from the Globalization of Korean Foods R&D program, 
funded by the Ministry of Food, Agriculture, Forestry and Fis-
heries, Republic of Korea. 

Key words: Obesity, gender, eating behavior, TFEQ, eating 
rate. 

PO1998
PERCEPTIONS AND SATISFACTION ON HOSPITAL 
FOODSERVICE AND DIETARY INTAKE AMONG 
HOSPITALIZED DIABETIC DIET RECEIVERS
R. Jamaluddin1, N A. Abd Manan1, H. Abu Saad1, M S. 
Ab Karim1 

1Universiti Putra Malaysia , Selangor Darul Ehsan, 
Malaysia

Background and objectives: During hospitalization, pa-
tients with diabetes or its related symptoms are prescribed with 
diabetic diet, where the total calorie has been modified accor-
ding to individual’s requirement and stages of illness. Never-
theless, there are reports on low dietary intake among diabetic 
patients. In fact, patients’ perception on hospital foodservice is 
reported to influence their dietary intake. Therefore, this stu-
dy aimed to study the relationship between dietary intake and 
patients’ perceptions and satisfaction on hospital foodservice 
among diabetic diet receivers. 

Methods: Seventy-seven hospitalized patients who received 
diabetic diet in a local government hospital were recruited. A 
validated questionnaire consisting of four dimensions of food-
service, namely food quality, timeliness and reliability, staff is-
sue and physical environment was used to investigate patients’ 
perceptions and satisfaction on hospital foodservice. Weighed 
food intake (hospital food) and one day food record (non-hos-
pital food) were used to measure patients’ dietary intake. 

Results: The total score of four dimensions of foodservice 
(Mean ± SD = 59.9 ± 6.05, Max score = 120) and patients’ sa-
tisfaction (Mean ± SD = 6.10 ± 1.61, Max score = 10) showed 
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a moderate satisfaction on hospital foodservice. The means 
of energy and protein intake from hospital foods were higher 
than non-hospital foods. About 55% (n=42) of the patients met 
the individual requirement for energy and protein intake from 
the hospital foods. Of four foodservice dimensions, only food 
quality (r=0.588), timeliness and reliability (r=0.450) and staff 
issue (r=0.376) had significant (p<0.001) and positive correla-
tions with patients’ satisfaction on hospital foodservice. These 
three dimensions also showed significantly positive association 
between the energy intakes from hospital food. 

Conclusions: The presence of associations between dietary 
intake and the foodservice dimensions indicated that satisfac-
tion with the foodservices may influence diabetic patients’ die-
tary intake during hospitalization. 

Key words: Perceptions, satisfaction, hospital foodservice, 
Malaysia.

PO1999
OVERWEIGHT AND OBESITY TRENDS AMONG EL-
DERLY MEN LIVING IN UMLAZI -DURBAN SOUTH 
AFRICA
X. Mkhize1, W. Oldewage-Theron2, C. Napier3 
1Mangosuthu University of Technology, Umlazi, 
South Africa 
2Vaal University of Technology, Vanderbijlpark, 
South Africa 
3Durban University of Technology, Durban, South 
Africa

Background and objectives: Overweight and obesity 
trends are more prevalent in women than men; however they 
must be investigated in elderly men. Although anorexia of 
ageing is also a reality in older men, overweight and obesity 
trends have been detected in this population group. The objec-
tive of the study was to determine the nutritional status of free 
living elderly men (>60yrs) living on state pension, in Umlazi, 
KwaZulu-Natal (Durban) South Africa. The mean age for el-
derly men was 73. 

Methods: The nutritional status included anthropometrics 
to determine BMI, waist circumference and WTHR scores, 
dietary intake and blood pressure correlations of the elderly. 

Results: 34.2% men were overweight (BMI> 25-29.9) 
and 18.8% were obese (BMI> 30), 43.0% were within normal 
weight (BMI > 18.5- 24.9) and only 4.0% were underweight 
(BMI <18.5), the mean BMI score was 26. Waist circumferen-
ce scores indicated 74.0% (¡Ã 102 cm) were within the cut of 
points and 26.0% (>102 cm) exceeded cut off points. Waist 
to hip ratio-WTHR scores indicated that 48.0% were at risk 
for metabolic syndrome exceeding > 0.5 and 52.0% were not 
at risk. Hypertension was also prevalent in 83.0% of the men 

and there was a correlation between systolic pressure and BMI 
significant at 0.01. The carbohydrate intake was 65.0% of the 
WHO nutrient intake goals and fibre consumption was 33.3% 
of the RDA. 

Conclusions: Central obesity, overweight and obesity 
trends were detected within the elderly men in this communi-
ty. Interventions to reduce weight are detrimental in reducing 
health risks particularly for older people; since they can also 
improve the quality of life and fewer medical complications. 

Key words: Elderly men, obesity, nutritional status.

PO2000
BETAINE IMPROVES GENOMIC HYPOMETHYLA-
TION AND ALLEVIATES THE HEPATIC STEATOSIS 
INDUCED BY HIGH FAT DIET IN MICE
H. Zhu1, L. Wang1, J. Zhou1 
1Department of Nutrition, Sun Yat-Sen University, 
Guangzhou, Guangdong, China

Background and objectives: Betaine is a natural com-
pound in common foods and serves as a methyl donor. The 
hepatoprotective effects of betaine supplement on fatty liver 
has been reported in experimental and clinical studies, with 
mixed results. The present study aims to determine the effect 
of betaine supplement in NAFLD mice through methyl group 
metabolism. 

Methods: Thirty-two male C57BL / 6 mice were divi-
ded into four groups and fed with control diet (CD); high 
fat diet (HFD); HFD +1% betaine (HFD + 1% B) and HFD 
+2%betaine(HFD + 2% B), respectively, for 12 weeks. 

Results: Betaine supplement significantly reduced visceral 
fat ratio, serum ALT, AST, TG (all P < 0.05) and dose-depen-
dently alleviated hepatic TG deposite (P < 0.01) of NAFLD 
mice. HFD greatly increased serum homocysteine levels (P < 
0.05), decreaed serum choline (P < 0.01) and hepatic S-ade-
nosine methionine level (P > 0.05), treatment of betaine signi-
ficantly reversed the abnormal metabolism of hepatic methyl 
group. Genomic DNA hypomethylation was found in HFD, 
and betaine supplement significantly improved it (P < 0.01) 
to the CD level. HFD markedly increased FAS-UCP2-ACOX 
mRNA expression and decreased the PPARα mRNA expres-
sion-all P<0.05-, betaine supplement reversed the disregulated 
gene expression. 

Conclusions: Disordered methyl group metabolism likely 
contributes to the genomic hypomethylation during high fat 
diet induced NAFLD, betaine supplement can correct methyl 
group metabolism, elevate global DNA methylation level in the 
liver, regulate the expression of genes involving in triglyceride 
metabolism, and ultimately alleviate liver injury induced by 
high fat diet. Acknowledgements: This study was supported 
by grants from National Natural Science Foundation of China 
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(81072302 and 81273050) and Natural Science Foundation of 
Guangdong Province of China (10151008901000207). 

Key words: Nonalcoholic fatty liver disease, betaine, methyl 
group metabolism, DNA methylation, gene expression. 

PO2001
BODY ADIPOSITY INDEX IS A GOOD PREDICTOR 
FOR INCIDENT HYPERTENSION IN ADULTS
D. Moliner-Urdiales1, E .G Artero2, X. Sui3, V. España-
Romero4, D C. Lee5, S N. Blair3 
1Department of Education, University Jaume I, 
Castellón, Spain 
2Area of Physical Education and Sport, University of 
Almería, Almería, Spain 
3Department of Exercise Science, University of 
South Carolina, Columbia, South Carolina, USA 
4MRC Epidemiology Unit, Institute of Metabolic 
Science, Addenbrooke’s Hospital, Hills Road, Cam-
bridge, United Kingdom 
5Department of Kinesiology, Iowa State University, 
Ames, Iowa, USA

Background and objectives: In recent years, there have 
been an increased number of studies showing the strong as-
sociation between obesity and the risk of hypertension, which 
is well recognized as a major cause of morbidity and mortality. 
The body adiposity index has been recently proposed as a new 
method to estimate the percentage of body fat (%BF). The aim 
of our study was to compare BAI, body mass index (BMI), and 
waist circumference with respect to their ability to predict hy-
pertension risk in a sample of middle-aged men and women. 

Methods: The present follow-up analysis comprised 10309 
individuals (2259 females) free of hypertension from the Aero-
bics Center Longitudinal Study (ACLS), who completed a ba-
seline examination during 1988-2003. Incident hypertension 
was ascertained from responses to mail-back surveys between 
1990 and 2004. 

Results: During an average follow-up of 9.1 years, 872 sub-
jects (107 females) became hypertensive. Cox proportional 
hazards regression analysis was used to calculate hazard ratios 
(HRs) for incidence of hypertension according to 3 different 
sets of confounders. In the fully-adjusted model, males in the 
middle and upper categories of all body adiposity measures 
showed a higher risk of incident hypertension (HRs ranged 
from 1.49 to 2.09). Females showed a higher risk of incident 
hypertension in the upper categories of BAI and BMI (HRs 
1.84 and 3.36, respectively) but not waist circumference (HR 
1.72). 

Conclusions: In our best knowledge, no previous studies 
have analyzed the ability of BAI to predict the risk of incident 

hypertension. The middle tertile of BAI only identified higher 
risk of hypertension in males, thus showing lower discrimina-
tion accuracy in females. In order to predict incident hyper-
tension, BAI could be considered an alternative to traditional 
body adiposity measures, being as good predictor as BMI or 
waist circumference. 

Key words: Obesity, body fat, BAI, blood pressure, adults.

PO2002
ASSOCIATION BETWEEN BODY ADIPOSITY INDEX 
AND CARDIOVASCULAR DISEASE RISK FACTORS 
IN ADULTS: THE AEROBICS CENTER LONGITUDI-
NAL STUDY
D. Moliner-Urdiales1, E. G Artero1, X. Sui1, V. España-
Romero1, D C. Lee1, S. N Blair1 
1University Jaume I, Castellón, Spain

Background and objectives: The body adiposity index 
(BAI) has been recently proposed as a new method intended 
to substitute BMI as an easy estimate of percentage body fat 
(%BF). Validation studies showed contradictory results, and 
the association between BAI and cardiovascular disease (CVD) 
risk factors is not well established. The aim of the study was to 
analyze the association between BAI and CVD risk factor com-
pared with BMI and %BF in adult men and women. 

Methods: The present analysis comprised 10309 indivi-
duals (2259 females) enrolled in the Aerobics Center Longi-
tudinal Study (ACLS) between 1988 and 2003, with valid data 
for BAI, BMI, %BF and CVD risk factors (e.g. total cholesterol, 
fasting blood glucose, systolic and diastolic blood pressure, and 
cardiorespiratory fitness). 

Results: All body adiposity measures were positively co-
rrelated with each other (P≤;0.001) . BAI showed lower corre-
lation values with %BF than BMI in both males and females. 
Significant association were showed between all body adiposity 
measures and CVD risk factors (all P≤;0 .001). The highest co-
rrelation values for fasting blood glucose, systolic and diastolic 
blood pressure were found with BMI, and for total cholesterol 
and cardiorespiratory fitness with %BF. Except for systolic and 
diastolic blood pressure, BAI showed slightly stronger associa-
tion with CVD risk factors in males than in females. 

Conclusions: BAI showed lower correlation values with 
%BF than BMI indicating that calculation of BAI could result 
in inaccurate estimation of %BF. Our results reported signifi-
cant associations between all adiposity measures and CVD risk 
factors. However, in general BAI showed slightly weaker asso-
ciations than BMI or %BF, indicating that in our sample BAI 
did not provide a meaningful alternative to BMI or %BF as a 
CVD risk indicator. 

Key words: Obesity, body fat, BAI, cardiovascular disease, 
adults.
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PO2003
THE IMPACT OF OBESITY ON SPIROMETRIC LUNG 
FUNCTION OF THAI SCHOOL AGED CHILDREN
U. Udomsubpayakul1, C. Boonlarptaveechoke2, S. 
Suwanpromma2, A. Pruetthipan3 
1Section for Clinical Epidemiology & Biostatistics, 
Ramathibodi Hospital, Mahidol University, Ban-
gkok, Thailand  
2Division of Pediatric, Lerdsin Hospital, Bangkok, 
Thailand  
3Division of Pediatric Pulmonology, Ramathibodi 
Hospital, Mahidol University, Bangkok, Thailand

Background and objectives: The prevalence of obesity 
among children and adolescent has increased greatly in all 
parts of the world. Obese children are at increased risk of a 
wide range of health conditions including respiratory diseases. 
The aim of this study was to investigate the impact of obesity on 
spirometric lung function in school aged children in Bangkok, 
Thailand. 

Methods: Cross sectional data were collected from 1,038 
children, aged 6-18 years, from 7 schools in Bangkok, Thailand. 
By using WHO 2007 plus, body mass index (BMI)-for-age Z-
score (growth reference for 5-19 year), children were classified 
as obesity if their BMI were >+2 SD and normal if their BMI 
were >-2 SD to 0.99 SD. All children underwent physical exa-
mination, anthropometric assessment and spirometric lung 
function measured with Jaeger spirometer (Jaerger, model: 
97342 Hoechberg, Germany). Spirometric parameters were 
compared between the two groups using unpaired t-test. 

Results: There were 124 in the obesity group and 406 chil-
dren in the normal group. Obesity had statistically significant 
lower spirometric values than normal including forced vital 
capacity (FVC) 2.95 + 0.75 VS 2.74 + 1.04, p=0.034, forced 
expiratory volume in the first second (FEV1) 2.68 + 0.70 VS 
2.40 + 0.92, p=0.002, Forced expiratory flow at 25% point to the 
75% point of Forced Vital Capacity 3.39 + 1.09 VS 2.95 + 1.25, 
p<0.001, FEV1/FVC 90.81 + 6.28 VS 87.84 + 6.51, p<0.001. 
There were no statistical difference in age and height between 
obesity and normal groups (p>0.05). 

Conclusions: We confirm the impact of obesity on lung 
function in our Thai children. These findings emphasize the 
importance of preventive intervention on obesity in children 
as early as possible in order to avoid possible future respiratory 
complications. 

Key words: BMI, obesity, spirometric lung function, chil-
dren, adolescent.

PO2004
DIETARY RESTRAINT AND COMPLIANCE TO EXER-
CISE REGIMEN ARE KEY PREDICTORS OF WEIGHT 
LOSS
S Q. Chen1, M F F. Chong2, Y S. Lee3, E S. Tai4, K. Venkata-
raman1, K W. Tham5, S L. Teo6, M. Meaney2, Y S. Chong7, 
P D. Gluckman2, E Y H. Khoo4 
1Department of Obstetrics & Gynaecology, National 
University of Singapore (NUS), Singapore 
2Singapore Institute for Clinical Sciences, Agency 
for Science, Technology and Research (A*STAR), 
Singapore 
3Department of Pediatrics, National University Hos-
pital (NUH), Singapore 
4Division of Endocrinology, Department of Medici-
ne, National University Hospital (NUH), Singapore 
5Department of Endocrinology, Singapore General 
Hospital (SGH), Singapore 
6Department of Dietetics, Singapore General Hospi-
tal (SGH), Singapore 
7Department of Obstetrics & Gynaecology, National 
University Hospital (NUH), Singapore

Background and objectives: Measures of eating behaviors 
have been shown to predict weight loss outcomes but results 
are inconsistent. We aim to investigate if dietary restraint, di-
sinhibition and hunger scores from the Stunkard Three-Factor 
Eating Questionnaire (TFEQ) or other measures are key fac-
tors to weight loss in individuals who have undergone an inter-
vention program. 

Methods: Healthy overweight Chinese adult men aged 21-
45 years with >25% body fat and BMI of ≥23 to 35kg/m2 were 
recruited into the Singapore Adult Metabolism Study for a 16-
week weight loss intervention program using behavioral thera-
py, meal replacements and supervised exercise regimen. TFEQ, 
three 24 hr recalls and a nutritional knowledge questionnaire 
were administered and anthropometric measurements taken, 
pre- and post- intervention. 

Results: Analysis from the first 38 subjects, who lost a mean 
of 7.84kg (9.52% of their original weight), showed significant 
decrease in energy intake (p<0.001), disinhibition (p<0.001) 
and hunger (p=0.004) scores, while protein intake, nutritional 
knowledge and restraint scores increased (all p<0.001) signi-
ficantly after intervention. The average number of meal repla-
cements consumed per day and exercise sessions attended per 
week was 1.3±0.08 and 2.3±0.11 respectively. Post-intervention 
restraint scores and number of exercise sessions attended were 
significantly associated with weight loss (r=0.409, p=0.009; 
r=2.88, p<0.001) and percentage body fat loss (r=0.439, 
p=0.028; r=1.79, p=0.045) in models which adjusted for age, 
change in energy and macronutrient intake, amount of meal 
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replacements consumed and improvement in nutritional 
knowledge (adjusted R-square=0.533 for weight loss; 0.232 for 
percentage body fat loss). 

Conclusions: Our results are consistent with extant evi-
dence, suggesting that dietary restraint and close adherence 
to exercise regimen are important factors of weight loss. This 
emphasizes the importance of targeting dietary restraint and 
exercise as the key goals in behavioral therapy for successful 
weight loss. 

Key words: weight loss, TFEQ, restraint, disinhibition, 
exercise

PO2005
ENVIRONMENTAL FACTORS ASSOCIATED WITH 
OVERWEIGHT AND OBESITY IN UNIVERSITY STU-
DENTS OF THE BASQUE COUNTRY
I. Donis1, A M. Rocandio1, M J. Muñoz-Cachón2, E. Reba-
to2, M. Arroyo-Izaga1 
1Department of Pharmacy and Food Sciences, Fa-
culty of Pharmacy, University of the Basque Coun-
try UPV/EHU, Vitoria-Gasteiz, Spain 
2Department of Genetics, Physical Anthropology 
and Animal Physiology, Faculty of Sciences and 
Technology, University of the Basque Country UPV/
EHU, Bilbao, Spain

Background and objectives: The development of excess 
weight is usually attributed to environmental risk factors, some 
of them modifiable. The aim of this study was to assess the en-
vironmental factors associated with overweight and obesity 
(OV/OB) in a population of university students. 

Methods: A cross-sectional nutritional survey was carried 
out in the University of the Basque Country. A sample (n=857, 
70.9% females) of the adult population (18 to 25 years old) 
was studied. Indices and body composition were estimated by 
anthropometry, and body fat was used as criteria of diagnosis 
of OV/OB. Dietary questionnaires and a global questionnaire 
including questions related to sociodemographic, economic 
and lifestyle variables were used. Data were analyzed using 
SPSS version 20.0. 

Results: The prevalence of OV/OB was 25.1%, being higher 
in males than in females (P<0.001). Protective factor against 
excess weight were considered: eating four or more times a day 
in both sexes; and being male whose mothers work in services 
sectors, technical job, are businesswomen or manager, that is, 
professional categories with an intermediate salary, in compa-
rison with male whose mothers do other activities like hou-
sework. The predictor of OV/OB in females was being a higher 
score in the crowding index, an indication of the social class. 

Other factors like physical activity, smoking habit, alcohol con-
sumption, or adherence to the dietary guidelines were conside-
red neither protective nor predictive of excess weight. 

Conclusions: This study uncovered some modifiable risk 
factor for excess weight in this population and identifies some 
risk groups according to socioeconomic status. These outco-
mes could be translated into the development of lifestyle inter-
vention to prevent and treat excess weight. Acknowledgements: 
This survey was supported by following projects: EHU12/24, 
UPV 00154.310-E-13972/01, UPV 00101.125-15283/03; and a 
pre-doctoral scholarship from the UPV/EHU. 

Key words: Overweight/obesity, risk factors, environmen-
tal factors, food habits, adult.

PO2006
DIET QUALITY AND LIFESTYLE IN COLORECTAL 
CANCER PATIENTS POST-SURGERY: A PILOT STU-
DY
M. Escalante1, B. Chao2, M M. de Pancorbo3, L F. Eraña1, 
L. Martín1, P. Otazua4, MM. Calvo4, A M. Rocandio2, C. 
Díaz Asensio3, N G. Bediaga3, M. Arroyo-Izaga2 
1Department of Digestive, Alava University Hospi-
tal-Santiago Apóstol, Osakidetza, Vitoria-Gasteiz, 
Spain 
2Department of Pharmacy and Food Sciences, Fa-
culty of Pharmacy, University of the Basque Coun-
try UPV/EHU, Vitoria-Gasteiz, Spain 
3Department of Zoology and Cellular Biology, Fa-
culty of Pharmacy, University of the Basque Coun-
try UPV/EHU, Vitoria-Gasteiz, Spain 
4Department of Digestive, Alto Deba Hospital, Osa-
kidetza, Arrasate/Mondragón, Spain

Background and objectives: The relationship between diet 
and colorectal cancer (CRC) has been extensively studied, so-
metimes with controversial results. However dietary data from 
CRC patients post-surgery has been examined in only few stu-
dies. We evaluated dietary intake and lifestyle characteristics of 
patients with CRC from the Basque Country. 

Methods: This study included 51 patients who had under-
gone surgical resection of CRC (66.7% males). Mean age was 
60.8 (SD 5.5) years. Various socio-demographic, economic, 
clinical, lifestyle and dietary characteristics were measured. 
A food frequency questionnaire was used to collect informa-
tion on the dietary intake. Adherence to the dietary guidelines 
was evaluated using the Healthy Eating Index for Spanish Diet 
(HEISD) (theoretical range 0-100). Data were analyzed using 
SPSS version 20.0. 



1225Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

Results: The score for HEISD was 76.3 (SD 8.0), that is to 
say, their diet “needs changes”; the majority of participants 
(76.5%) was included in this category. The components of 
HEISD who obtained the worst scores were: legumes, processed 
meats and sweets. We found no significant statistical differen-
ces for HEISD by sexes, nor between the categories according 
the socio-demographic, economic and lifestyle characteristics; 
except by smoking status. Current smokers obtained lower sco-
res for HEISD (69.5) than past smokers (78.2) and who never 
smoked (77.8) (P<0.05). 

Conclusions: The results show that a significant propor-
tion of the participants did not meet the dietary guidelines 
for legumes, processed meats and sweets. Moreover, smoker 
patients reported significantly lower adherence to the HEISD 
than no smokers. These outcomes could be translated into 
the development of effective recommendations for maintai-
ning or improving health and quality of life of these patients. 
Acknowledgements: The present study was supported by two 
projects (Department of Health and Consumer Affairs, Basque 
Government, 2011111153; Saiotek, S-PE12UN058). 

Key words: Diet quality, food habits, colorectal cancer, 
post-surgery, adults. 

PO2007
METABOLIC AND MORPHOLOGIC COMPLICA-
TIONS ASSOCIATED WITH HIV INFECTION AND 
ANTIRETROVIRAL MEDICATION: A SURVEY IN 
MALAYSIA
N. Hejazi1, M S L. Huang1, L K. Geok2, C L. Kwok Choong3 
1Department Nutrition and Dietetics, Faculty of Me-
dicine and Health Sciences, Universiti Putra Malay-
sia, Serdang, Selangor Darul Ehsan, Malaysia 
2Department of Nutrition and Dietetics, School of 
Pharmacy and Health Sciences, International Medi-
cal University, Kuala Lumpur, Malaysia 
3Department of Medicine, Hospital Sungai Buloh, 
Sungai Buloh, Selangor, Darul Ehsan, Malaysia

Background and objectives: Metabolic disturbances inclu-
ding blood lipid and glucose abnormalities with the changes 
in distribution of body fat mass such as abdominal obesity are 
known as the hallmark adverse consequences of antiretroviral 
therapy (ART) among HIV subjects. This study aimed to de-
termine the prevalence and associated risk factors with the me-
tabolic and morphologic disorders among people living with 
HIV/AIDS (PLHIV). 

Methods: A cross-sectional study was conducted among 
340 Malaysian adult PLHIV on ART with a two-stage propor-
tional stratified sampling based on the ethnicity and gender. 

Sociodemographics, medical history, dietary intake, biochemi-
cal tests and anthropometrics were collected. 

Results: Most of the responders were male (79.8%), Chi-
nese (63.8%), aged between 30-49 (76.1%) and employed 
(62.7%). Mean age and CD4 count was 42 years, and 403 cells/
mm3 while 86% presented undetectable HIV-1 viral load. The 
mean duration of ART was 43 months and combination of one 
NRTI + two NNRTI was the most frequent (>80%) antiretro-
viral regimen. Dyslipidemia was prevalent among two-third of 
the responders. While 78% and 11% of subjects had normal 
blood glucose and impaired fasting glucose, remained 11% of 
responders had diabetes. Incidence of abdominal obesity and 
metabolic syndrome among responders was 4.5% and 27.9%. 
Increase in waist circumference was a significant risk factor for 
low HDL-C and elevated TG while BMI > 25.00 (Kg/m2), hig-
her energy intake, higher percentage energy from carbohydrate 
and higher percentage energy from fat were the potential risk 
elements for metabolic syndrome. ART was not contributed in 
metabolic abnormalities. 

Conclusions: The prevalence of dyslipidemia and metabo-
lic syndrome were common. The medical and dietary inter-
ventions should be proposed in multidisciplinary therapeutic 
approach for a proper management of these health problems 
and improvement of patients’ quality of life. 

Key words: Metabolic and morphologic complications, 
HIV antiretroviral medication, Malaysia.

PO2008
INVESTIGATION OF LYCOPENE INTAKE IN THE 
DIFFERENT LITHUANIAN ETHNOLINGUISTIC 
GROUPS
A. Mazeikiene1, A. Jakaitiene1, Z A. Kucinskiene1, V. Ku-
cinskas1 
1Faculty of Medicine, Vilnius University, Vilnius, 
Lithuania

Background and objectives: Lycopene is a potent antio-
xidant, and it has been suggested that intake of lycopene-rich 
food is associated with a decreased risk of cardiovascular disea-
ses (CVD). The goal of this study was to evaluate the median 
intake of lycopene in the Lithuanian population and the asso-
ciation of lycopene intake with biochemical blood risk factors 
of CVD in different Lithuanian ethnolinguistic groups. 

Methods: 1140 randomly selected subjects (2–85 y) from 
6 Lithuanian ethnolinguistic regions provided three 24-hour 
recalls to evaluate the consumption of lycopene. Subjects were 
interviewed using validated questionnaire consisting of lifes-
tyle and clinical data. Serum concentrations of total choleste-
rol, HDL-Ch, LDL-Ch, triglyceride, Apo A-1, Apo B, Lp(a), 
glucose and hsCRP were measured using standardized proce-



1226 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

dures. Due to the non-normal distribution of variables, nonpa-
rametric tests were applied using IBM/SPSS v20.0. 

Results: The median dietary lycopene intake in study popu-
lation was 2.2 (SD 7.48) mg/day or 0.07 (SD 0.11) mg/kg body 
weight per day. Major food sources of lycopene were tomatoes 
and tomato products (79%). Lycopene intake from natural die-
tary sources varied significantly between the Lithuanian eth-
nolinguistic groups (the lowest 1.54 (SD 5.64) mg/day, highest 
3.07 (SD 7.66) mg/day, p=0.01) and gender (women 2.8 (SD 
7.78) mg/day and men 1.83 (SD 7.22) mg/day, p=0.01). Median 
lycopene intake was significantly higher (p=0.00) in summer 
compared to winter period: 3.01 (SD 8.30) and 1.37 (SD 6.03) 
mg/day respectively. The lowest consumption of lycopene was 
in a study group of subjects older than 65 years (1.16 (SD 3.25) 
mg/day). Higher lycopene intake significantly correlated with 
higher HDL-Ch concentration (r=0.079; p<0.001). 

Conclusions: In the study population and different Lithua-
nian ethnolinguistic groups the median lycopene intake was 
one of the lowest compared to intakes reported in other Euro-
pean countries and below the acceptable daily intake. Higher 
dietary lycopene intake was associated with higher HDL-Ch 
concentration. Acknowledgements: The study was supported 
by LITGEN Project (VP1-3.1-SMM-07-K-01-013). 

Key words: Lycopene, Lituanian ethnolinguistic groups.

PO2009
NUTRITIONAL STATUS OF PATIENTS WITH CAR-
DIOVASCULAR DISEASES IN HOSPITALS
M. Jarosz1, E. Rychlik1, J. Dzieniszewski1 
1National Food and Nutrition Institute, Warsaw, 
Poland

Background and objectives: Incorrect nutritional status 
of patients may prolong hospital stay and increase the cost of 
treatment. The objective of the study was to assess the nutritio-
nal status, including the prevalence of underweight, overweight 
and obesity among patients hospitalized due to cardiovascular 
diseases. 

Methods: The study was performed in 16 Polish hospitals. 
It comprised 454 patients with cardiovascular diseases. The nu-
tritional status was evaluated with the use of anthropometric 
measurements: height, weight, BMI and arm circumference 
and biochemical methods red blood cells count, haemoglobin 
concentration, white cells count, lymphocyte count in periphe-
ral blood and serum albumin concentration. 

Results: Among studied patients overweight occurred in 
42.5% of males and 35.2% of females, whilst obesity in 24.9% 
and 41.2% respectively. Underweight was noted in 2.3% of ma-
les and 1.7% of females. Biochemical abnormalities, indicating 
the possibility of malnutrition have been reported frequently. A 

decrease of lymphocyte count was recorded in 18.1% of males 
and 19.7% of females, and a deficient serum albumin concen-
tration was noted in 20.1% and 17.5% respectively. Some in-
dicators of nutritional status deteriorated during hospital stay. 
Haemoglobin concentration and count of red blood cells, white 
cells and lymphocyte decreased in males. Changes in these in-
dicators in females were not statistically significant. Weight and 
BMI decreased in both genders, however these changes do not 
significantly affect the increase of underweight occurrence, or 
a reduction of overweight and obesity prevalence. 

Conclusions: Overweight or obesity are frequent in pa-
tients hospitalized due to cardiovascular diseases. Rarely this 
group appears to be underweight, however the results of blood 
chemistry, such as lymphocytes count and serum albumin in-
dicates the possibility of malnutrition. Hospital stay could pose 
a risk of deterioration in the nutritional status of patients. 

Key words: Cardiovascular diseases, hospital stay, nutritio-
nal status.

PO2010
PROSTATE CANCER MORBIDITY AND CHANGES 
IN THE DIET IN POLAND IN THE YEARS 1970-2010
M. Jarosz1, E. Rychlik1, W. Sekula1 

1National Food and Nutrition Institute, Warsaw, 
Poland

Background and objectives: Prostate cancer morbidity in 
Polish males is very high. Its standardised incidence rate in 
2010 amounted to 32.3/100 thousand resulting from growing 
trend during the period of 1970-2010. Diet is probably one 
of the factors that played a significant role in prostate cancer 
pathogenesis. The objective of the study was to investigate the 
relation between selected dietary factors and prostate cancer 
morbidity in Poland in 1970-2010. 

Methods: Standardised prostate cancer incidence rates were 
derived from the National Cancer Registry administered by the 
Institute of Oncology. The information source on the dietary 
pattern was the database established by the National Food and 
Nutrition Institute. This database covers data derived from the 
national food balance sheets showing food quantities available 
for consumption per capita/year and original calculations on 
the amounts of the energy and nutrients from food. The Spear-
man rank correlation coefficient (rs) was used as a measure of 
the relationship between examined variables. 

Results: Positive correlation was found for prostate cancer 
incidence rates in 1970-2010 and vitamin D intake (rs=0.74) 
and edible fats (rs=0.89) and meat (rs=0.60) consumption. Edi-
ble fats consumption significantly increased during that period 
from 20.8 to 32.2 kg/person/year, whilst meat consumption 
from 53.0 to 74.3 kg/person/year, also the share of processed 
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meat increased. Negative correlation was noted with respect to 
food containing selenium such as cereals (rs=-0.74) and fish 
(rs=-0.51). 

Conclusions: Dietary habits have probably contributed to 
the increase of prostate cancer morbidity rates between 1970 
and 2010. That unfavourable trend could be affected predomi-
nantly by the growing edible fat and meat consumption, espe-
cially processed meat and the decrease of selenium content in 
the diet related to lower consumption of cereals and fish. Also 
the increase of vitamin D intake could influence the morbidity. 

Key words: Prostate cancer, food consumption, nutrient 
intake.

PO2011
EFFECT OF KALE JUICE SUPPLEMENTATION ON 
THE LYMPHOCYTE DNA DAMAGE OF KOREAN 
SUBCLINICAL HYPERTENSIVE PATIENTS
M H. Kang1, J H. Han1, H J. Lee1, T S. Kim2 
1Dept. of Food and Nutrition, Hannam University, 
Daejeon, South Korea 
2Pulmuone Health & Living Co., Ltd., Seoul, South 
Korea

Background and objectives: Kale (Brassica oleracea) is 
claimed to have beneficial properties for human health, such as 
anti-mutagenic, immune-regulatory and antioxidant activities. 
In this study, we examined whether daily supplementation of 
kale juice for 6 weeks could modulate the levels of plasma total 
radical-scavenging antioxidant potential (TRAP), plasma con-
jugated diene (CD) and lymphocyte DNA damage in Korean 
subclinical hypertensive patients. 

Methods: Eighty four subclinical hypertensive patients ex-
hibiting a systolic blood pressure (BP) over 130 mmHg or a 
diastolic BP over 85 mmHg received 300 ml/day of kale juice 
for 6 weeks, and blood samples were drawn before and after 
6 weeks. Plasma levels of TRAP and CD were analyzed using 
spectrophotometer. Lymphocyte DNA damage was determi-
ned using the COMET assay and damage was quantified by 
measuring % DNA in the tail (TD), tail length (TL), and tail 
moment (TM). 

Results: Plasma levels of TRAP and CD were not signifi-
cantly changed after the supplementation of kale juice. Howe-
ver, levels of lymphocyte DNA damage representing TD, TL 
and TM at baseline (0 week) decreased significantly from 
12.1% to 8.4%, 201.9 um to 146.3 um, and 27.4 to 14.4, respec-
tively, after 6 weeks of kale juice supplementation (p<0.001). 

Conclusions: These results suggest that consuming mo-
derate amounts of daily kale juice may favorably restore lym-
phocyte DNA damage in subclinical hypertensive patients. 
Acknowledgements: This research was supported by the Basic 

Science Research Program of the National Research Founda-
tion of Korea (NRF) under the sponsorship of the Ministry of 
Education, Science and Technology (2012-0001682). 

Key words: Kale juice, hypertensive patients, COMET as-
say, DNA damage.

PO2012
DARK CHOCOLATE RICH IN POLYPHENOLS AND 
ITS INFLUENCE ON BLOOD PRESSURE AND BMI 
IN NORMOTENSIVE ADULTS: A PRELIMINARY 
STUDY
G. Farhat1, E. Al-Dujaili1 
1Department of Dietetics, Nutrition and Biological 
Sciences, Queen Margaret University, Musselburgh, 
United Kingdom

Background and objectives: Dark chocolate (DC) is belie-
ved to be rich in polyphenols with favourable effects on health. 
Several studies investigated the relationship between DC and 
blood pressure and whether it influences body weight. The aim 
of this study was to investigate the effect of polyphenol-rich DC 
on blood pressure and BMI in the normotensive apparently 
healthy population. 

Methods: Ethical approval was granted by the Divisional 
Ethics Committee at Queen Margaret University. Thirty nine 
healthy men and women with BMI<25 kg/m2 (18-41 years old) 
were recruited to participate in a parallel randomized single-
blinded study. Participants randomly received 20 g daily of 
either a placebo DC with negligible amount of polyphenols 
(19), or a DC containing 500 mg of polyphenols (20) for a pe-
riod of 4 weeks. Anthropometry, blood pressure and other pa-
rameters were assessed before and at the end of intervention. 
Urine and blood samples were also collected. 

Results: Results showed no significant effect of on systolic 
(p=0.636) or diastolic (p=0.771) blood pressure following the 
consumption of DC rich in polyphenols in a similar manner to 
placebo DC. In addition, no significant change in BMI was ob-
served in the group administered DC rich in polyphenols (p=0. 
443) or placebo DC (p=0.08). This neutral effect on blood pres-
sure was in agreement with the results of a large meta-analysis 
which showed that DC is only effective in decreasing blood 
pressure in pre-hypertensive and hypertensive subjects. The 
effect on body weight did not match that obtained with animal 
studies which showed that DC may reduce weight. 

Conclusions: This pilot study suggests that DC intake did 
not reduce blood pressure or body weight in normotensive par-
ticipants. A long-term larger study is required to test whether 
DC can influence body weight and blood pressure in healthy 
people. 

Key words: Polyphenol, dark chocolate, blood pressure, 
BMI.
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PO2013
NUTRITIONAL STATUS OF PATIENTS WITH OBS-
TRUCTIVE SLEEP APNEA SYNDROME (OSAS) 
TREATED BY POSITIVE AIRWAY PRESSURE (PAP)
P. Jesus1, 2, V. Arnold3, P. Fayemendy4, P. Samptiaux3, B. 
Melloni3,5, J C. Desport1,2,4 
1Regional Care Centre for Severe Obesity, University 
Hospital, Limoges, France  
2INSERM UMR1094, Neuroepidemiology, School of 
Medicine, Limoges, France  
3ALAIR & AVD, Limoges, France  
4Nutrition Unit, University Hospital, Limoges, France  
5Department of Respiratory Pathology, University 
Hospital, Limoges, France 

Background and objectives: OSAS, diagnosed by polysom-
nography Apnea Hypopnea Index (AHI) ≤5/h of sleep, is com-
mon (5-10% of adults). It is often treated with PAP. The aims of 
this study were i) to assess the nutritional status of patients with 
OSAS treated by PAP and supported by a care giver at home ii) 
to look for a link between nutritional status and OSAS after a 
long PAP treatment.

Methods: AHI was recorded when PAP was established. 
After a 66.4 ± 4 5.9 months, one collected AHI, Epworth’s slee-
piness scale (up to 15, normal <8), compliance (h), weight, 
body mass index (BMI). 

Results: PAP at home was set in 435 patients with initial 
AHI at 52.8 ± 25.9. At the final assessment, they were aged 63.8 
± 10.4 years, with a sex ratio M/F at 3.7 and a BMI at 33.5 ± 
6.1. Nutritional status was normal in 5.7% of cases, 23.0% of 
patients were overweighted, 71.3% were obese (massive obesi-
ty: 12.9%). AHI decreased to 4.0 ± 4.0 (p <0.0001), Epworth’s 
scale was at 4.3 ± 3.0 and observance at 7.1 ± 1.8 hours. For 
sleep, alertness, memory and headache, respectively 45.5%, 
52.6%, 58.6% and 86.6% of patients were improved or had no 
more disorder. There was no link between the duration of PAP 
treatment and the final BMI nor between nutritional status and 
final AHI. 

Conclusions: PAP used for more than 5 years in patients 
with OSAS normalizes AHI, improves symptoms and sleepi-
ness scale. At the end of the follow-up, younger patients and 
those with normal BMI have a lower need of PAP. Overweight 
or obesity remains highly prevalent. It could be interesting to 
consider whether a nutritional care associated with the covera-
ge of excess weight could reduce the need of PAP. 

Key words: Nutritional status, obstructive sleep apnea syn-
drome, positive airway pressure.
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BODY MASS INDEX, GLYCEMIC CONTROL AND 
MACRO-ALBUMINURIA IN TYPE 2 DIABETIC PA-
TIENTS IN IBADAN, NIGERIA
G. Fadupin1, I. Nganya1 
1Department of Human Nutrition, University of 
Ibadan, Ibadan, Oyo State, Nigeria

Background and objectives: The presence of overweight 
and obesity with poor glycemic control in type 2 diabetic pa-
tients are predicting factors for decline in renal function. This 
study assessed the body mass index (BMI), glycemic control 
and macro albuminuria in patients with type 2 diabetes melli-
tus (DM) in Ibadan, Nigeria. 

Methods: The cross sectional study involved 240 male 
and female type 2 diabetic patients. A semi-structured, in-
terviewer administered questionnaire was used to obtain the 
socio-demographic information and medical history of the pa-
tients. Their body mass index (weight (kg) /height (m)2 were 
determined and categorized into underweight (<18.0 kg/m2), 
normal weight 18 – 24.9 kg/m2), overweight 25 – 29.9 kg/m2) 
and obese (>30 kg/m2). The last four fasting blood sugar level 
was obtained from the patient’s record and the mean was de-
termined. The presence of macro albuminuria was tested on 
the patients using Medi-test strips. The data was analyzed as 
range, means with their standard deviations and percentages. 
Chi-square test was employed to determine the association 
between the BMI, glycemic control and presence of albuminu-
ria among the patients. 

Results: The age of the patients ranged from 35 – 76 years. 
Majority (67.2%) of the patients were diagnosed with DM 
<10years. Most (59.2% and 31.7%) of the patients were trea-
ted with diet + hypoglycemic drugs and diet + insulin respec-
tively. Only 37.8% had normal weight while 72.2% were either 
overweight or obese. Hyperglycemia was present in 69.8% 
of the patients out of which 20.2% and 34.6% were either 
overweight and obese respectively. Macro-albuminuria was 
more prominent in 4.2% and 6.7% Overweight and obese than 
in 1.8% patients with normal weight. 

Conclusions: Poor glycemic control and micro-albuminu-
ria were more prevalent among obese type 2 diabetic patients. 

Key words: Body mass index, glycemic control, macro-al-
buminuria, type 2 diabetic patients, Nigeria.
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PO2015
SALT INTAKE AND SALT REDUCTION IN SECON-
DARY SCHOOL-AGE STUDENTS OF PRINCESS 
CHULABHORN’S COLLEGE CHIANGRAI (REGIO-
NAL SCIENCE SCHOOL)
W. Puengputtho1, P. Leelahagul1, K. Klawisait2, N. 
Thongsuk2, G. Janthranant2, K. Hoiyeephoo2 
1Graduate Program In Nutrition, Ramathibodi Hos-
pital, Bangkok, Thailand 
 2Princess Chulabhorn’s College Chiangrai (Regional 
Science School), Chiang Rai, Thailand

Background and objectives: High sodium consumption 
has been identified as an important risk factor for cardiovas-
cular disease, together with obesity and hypercholesterolemia. 
From Waisaihealth Program by Leelahagul P since 2009-2012, 
in students of Princess Chulabhron’s college Chiangrai (PCC-
CR), aged 12-18 years it was found that prevalence of obesity 
and hypercholesterolemia is high, 6.7 - 29.0% and 20.8 - 21.0%, 
respectively. The aim of this study was to investigate the rela-
tionships among sodium intake, obesity, and hypercholestero-
lemia in those students. 

Methods: Prospective study. PCCCR students, aged 12-18 
years, who had obesity or hypercholesterolemia participated 
in this study for 12 months. We used Tanita BC-420 for body 
composition analysis at weeks 0, 16, 24, and 32; dietary as-
sessment by 24- hour dietary records 3 days/week throughout 
the study; serum LDL-cholesterol measurement at weeks 0, 16, 
and 32; and 24-hour urinary sodium excretion measurement 
at weeks 8 and 32. 

Results: The means of sodium intake in obese, hypercholes-
terolemic, obese and hypercholesterolemic students were 3,123, 
2,999, and 2,687 mg/day, respectively. The means of urinary 
sodium excretion in obese, hypercholesterolemic, obese and 
hypercholesterolemic students were 121, 90, and 150 mmol/
day, respectively. Students with over body fat had significantly 
higher average of urinary sodium excretion than normal body 
fat and low body fat students (P=0.013). Hypercholesterolemic 
students had significantly lower average of urinary sodium ex-
cretion than normocholesterolemic students (P=0.015). 

Conclusions: The results of this study found that students 
who were obese had high sodium intake, whereas hypercholes-
terolemic students had lower sodium intake than normocho-
lesterolemic students. Therefore, a campaign to reduce sodium 
intake in student is necessary, in addition to reducing weight 
and serum cholesterol because the obesity, hypercholesterole-
mia, and high sodium intake are risk factors that contribute to 
cardiovascular disease. 

Key words: Sodium, urinary, hypercholesterolemia, obesi-
ty, adolescent.
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BIOACTIVE COMPOUNDS OF ROSMARINUS OFFI-
CINALIS AGAINST COLON CANCER CELLS LINES
Mª I. Borrás Linares1,2, A. Pérez Sánchez3, V. Micol Moli-
na3, D. Arráez Román1,2, E. Barrajón Catalán3, J A. Ferra-
gut Rodríguez3, A. Segura Carretero1,2, A V. Fernández 
Gutiérrez1,2 
1Department of Analytical Chemistry, University of 
Granada, Granada, Spain 
2Research and Development of Functional Food 
Centre (CIDAF), Granada, Spain 
3Institute of Molecular & Cell Biology (IMCB), Miguel 
Hernández University, Elche, Spain

Background and objectives: Rosmarinus officinalis L., 
commonly called rosemary, is one of the most widely used and 
commercialized plant extracts not only as a culinary herb for 
flavoring but also as an antioxidant in processed foods and cos-
metics. This plant has been traditionally used as an herbal me-
dicine for a large variety of disorders. Its beneficial effects have 
been attributed to the high content in bioactive compounds, 
such as phenolic diterpenes, flavonoids and other phenolic 
compounds. The aim of this work has been to carry out a cha-
racterization of the bioactive compounds present in a rosemary 
extract obtained using Supercritical Fluid Extraction. This ex-
tract has shown the capacity to inhibit cell proliferation in co-
lon cancer human cell models, HT-29 and SW480. In order to 
elucidate which compound or compounds are responsible for 
such effect, the bioactive extract has been fractionated by using 
semi-preparative chromatography, and their antiproliferative 
activity against these cell lines have been studied. 

Methods: The extract and the fractions have been analy-
zed using ultra-performance liquid chromatography (UPLC), 
coupled with a quadrupole-time of flight mass spectrometry 
(QTOF-MS) detector. The bioactivity of the extract and frac-
tions has been determined using MTT cell proliferation assay. 

Results: The fractions containing the highest concentration 
in diterpenes correlated with the highest inhibition of proli-
feration in both colon cancer cell models. Nevertheless, none 
of purified fractions improved the antiproliferative activity of 
the whole extract. HT-29 colon cancer cells were more resistant 
compared to SW480 cells to the most bioactive fractions and 
whole extract. 

Conclusions: We hypothesised that carnosic acid is the 
compound that contribute the most to the observed antipro-
liferative activity. Nonetheless, other compounds, probably fla-
vonoids also contribute significantly to the antiproliferative of 
the whole extract. 

Key words: Rosmarinus officinalis, diterpenes, phenolic 
compounds, colon cancer.
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PO2017
INTAKE OF LONG-CHAIN OMEGA-3 FATTY ACIDS 
AND RISK OF CORONARY HEART DISEASE IN THE 
SPANISH EPIC COHORT STUDY
P. Amiano1, M. Machón2, E. Molina3, M D. Chirlaque4, J 
R. Quirós5, C. Moreno6, G. Buckland7, M. Dorronsoro8 
1Public Health Division of Gipuzkoa, BioDonostia 
Research Institute, San Sebastián; CIBER de Epide-
miología y Salud Pública (CIBERESP), Madrid, Spain 
2Public Health Division of Gipuzkoa, BioDonostia 
Research Institute, San Sebastián; CIBER de Epide-
miología y Salud Pública (CIBERESP), Madrid, Spain 
3Andalusian School of Public Health, Granada; 
CIBER de Epidemiología y Salud Pública (CIBERESP), 
Madrid, Spain 
4Department of Epidemiology, Murcia Regional 
Health Council, Murcia; CIBER de Epidemiología y 
Salud Pública (CIBERESP), Madrid, Spain 
5Public Health and Health Planning Directorate, 
Asturias; CIBER de Epidemiología y Salud Pública 
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6Public Health Institute of Navarra, Pamplona; CIBER 
de Epidemiología y Salud Pública (CIBERESP), Ma-
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Epidemiology Research Programme, Catalan Insti-
tute of Oncology (ICO-IDIBELL), Barcelona, Spain  
8Public Health Division of Gipuzkoa, BioDonostia 
Research Institute, San Sebastián; CIBER de Epide-
miología y Salud Pública (CIBERESP), Madrid, Spain

Background and objectives: Evidence about the benefits of 
omega-3 fatty acids intake on coronary heart disease (CHD) is 
varied and discordant. The objective of this study is to assess 
the relation between dietary intake of total omega-3 fatty acids, 
eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) 
on the risk of CHD in the Spanish cohort of the European 
Prospective Investigation into Cancer and Nutrition (EPIC). 

Methods: Study of cohorts, where the analysis included 
41,091 men and women aged 20-69 years, recruited from 1992 
to1996 in Asturias, Gipuzkoa, Granada, Murcia and Navarra. 
The cohort had a mean follow-up of 10.4 years. Omega-3 fatty 
acids intake was estimated from a validated dietary question-
naire. Anthropometry and other characteristics were collected 
also. Case are participants with definite incident CHD. Cox 
proportional hazards regression were used to assess the asso-
ciation between the intake of omega-3 fatty acids, EPA or DHA 
and CHD. Models were run separately for men and women and 
included covariates showing different levels of adjustment. 

Results: A total of 609 participants (79% men) had a defini-

te CHD event. Mean intake of EPA+DHA was 0.8 g/d (SD: 0.4) 
in men and 0.5 g/d (SD: 0.2) in women. After stratification by 
age and adjustment for several risk factors, no significant asso-
ciations were found between total omega-3 fatty acids, EPA or 
DHA intake and the risk of CHD in men or women 

Conclusions: We have found no evidence of association 
between the intake of total omega-3 fatty acids, EPA or DHA 
and the risk of CHD in either men or women from the Spanish 
EPIC study. The overall null results obtained in the present stu-
dy together with the varied and not entirely consistent results 
found in previous studies highlight the need of further research 
to analyse the cardio protective effect of omega-3 fatty acids 
intake. 

Key words: Long-chain omega-3 fatty acids, coronary heart 
disease.

PO2018
DISTRIBUTION OF FAECALIBACTERIUM PRAUS-
NITZII PHYLOTYPES IN OBESE, DIABETIC PA-
TIENTS AND CONTROLS COMPARED WITH HRMA 
AND ARISA.
B. Hippe1, M. Remely1, S. Dworzak1, A G. Haslberger1 
1Department of Nutritional Sciences, University of 
Vienna, Vienna, Austria

Background and objectives: Faecalibacterium prausnitzii 
is one of the most abundant commensal bacteria in the healthy 
human large intestine. Information on their genetic diversity 
and role in the inflammatory genesis is limited. Two phylo-
groups have been described We analyzed the different phylo-
types of F. prausnitzii and their occurrence as well as butyrate 
production in obese, diabetics, and lean controls under nutri-
tion intervention. We compared strain specifity and function. 
We examined F. prausnitzii as a diversity marker. Method com-
parison for fast routine analysis is under consideration. 

Methods: We compared fecal samples of groups of obe-
se, diabetics and lean controls at three time points with two 
primer pairs detecting F. prausnitzii and analyzed with qPCR 
and melt curve analysis, high resolution melt curve analysis 
(HRMA) and automated ribosomal intergenic spacer analy-
sis (ARISA). F. prausnitzii depending butyrate gene levels are 
detected by qPCR . Phylogenetic differences of all detected F. 
prausnitzii strains were statisticaly analyzed and a phylogenetic 
tree was constructed. 

Results: Obese- and diabetic groups differed significantly 
at all three time points compared to lean controls with fewer F. 
prausnitzii copies. All groups show significant stabilityle over 
the measured period. F. prausnitzii butyryl CoA:acetate CoA-
transferase genes (butyrate levels) did not correlate to the total 
F. prausnitzii amount, due to variations in F. prausnitzii phylo-
types.
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 Conclusions: Different phylotypes of F. prausnitzii and 
their various functions may lead to differences in the inflam-
matory genesis in the host. SCFA producers may have an in-
fluence in developing obesity. 

Key words: Faecalibacterium prausnitzii, high resolution 
melt curve analysis (HRMA), butyrate, automated ribosomal 
intergenic spacer analysis (ARISA).

PO2019
EFFECT OF HIV INFECTION ON WEIGHT GAIN DU-
RING TREATMENT OF MALNUTRITION IN MARAS-
MIC CHILDREN BETWEEN 6 AND 59 MONTHS OF 
AGE
M. Sanchez1, I. Zuza1, L. Calvo1

1Accion Contra El Hambre , Madrid, Spain 

Background and objectives: The effects of HIV on nutritio-
nal status are well known. Children affected by HIV infection 
have increased their nutrient requirements, which could make 
nutritional recovery more difficult. The objective of this study 
was to have more evidence about the influence of the HIV on 
the weight gain in children during treatment of severe acute 
malnutrition. 

Methods: This study analysed the databases from nutritio-
nal centres working with ACH support in Swaziland. The study 
focused on 206 children affected by marasmo admitted in nu-
tritional centres. Main variables studied were weight gain (cut 
off 8 g/Kg/day) and results of HIV test. Data were analyzed and 
results were compared with chi-square test. 

Results: 206 children suffering of marasmo between 6-59 
month old were cured or transferred to OTP. HIV test was done 
in 76,2% (157/206) giving the result HIV(+) in 45,8% (72/157) 
and HIV(-) in 54,2% (85/157). In HIV (-) children, weight gain 
> 8 g/Kg/day was present in 65,8% (56/85), whereas in HIV 
(+) was present only in 47,2%(34/72). When weight gain >8 g/
Kg/day was compared considering HIV status, chi-square test 
showed significant differences. 

Conclusions: The results show that weight gain was higher 
in HIV (-) children, which confirms that HIV (+) malnouris-
hed children need more time to recover and reach appropriate 
weight for height index. Probably the treatment of severe acute 
malnutrition should be readjusted in HIV (+) children to adapt 
it to their increased nutritional requirement. 

Key words: Weight gain, HIV status.

PO2020
ORAL HYGIENE STATUS AND PREVALENCE OF 
GUM DISEASE IN OBESE CHILDREN
T. Ndanu1, A. Lartey2, R. Ayeetey3, J. Sackeyfio1, G. Otoo2 

1University of Ghana Dental School, Korle Bu, Gha-
na 
2Nutrition and Food Science Department, Universi-
ty of Ghana, Legon, Ghana 
3School of Public Health, University of Ghana, Le-
gon, Ghana

Background and objectives: Consistent association bet-
ween adult obesity and gum diseases has been shown. This 
association is not clear in obese children. Determining such 
possible links may help initiate remedial measures to reduce 
the prevalence among obese children. Poor oral hygiene and 
dietary habits are major causes of gum disease. This study com-
pared oral hygiene status and gum disease in obese and non-
obese children. 

Methods: School children (n=510) ages 9-15 yrs were re-
cruited from 8 selected private schools in Accra, Ghana. Oral 
examination was carried out among 219 obese and 291 non-
obese children. Oral plaque, calculus, and gingival indices and 
Silnes and LÖe Plaque score were used to determine oral hy-
giene status. Community Periodontal Index of Treatment Need 
(CPITN) was used to assess gum disease status. Questionnaire 
was used to measure oral hygiene practice e.g., tooth cleaning 
materials and frequency, mouth wash and toothpick use. 

Results: Mean age was 11.5 years. About half, 49.8% 
(n=254) of children had barely visible plaques while 46.1% 
(n=235) had abundant plaques at the gingival margin. Supra-
gingival calculus was 70.6% (n=360) and subgingival calculus 
was just 4.0% (n=8). Majority 88.0% (n=449) had healthy gums 
but 10% (n=51) had swollen gum and 2% (n=10) had enlar-
ged and bleeding gum on probing. Only 10% of the obese and 
13.4% of the non-obese had various degrees of gum conditions. 
Silnes and Loe Plaque index estimating oral hygiene status was 
1.38±0.34 in obese and 1.43±0.36 in non-obese. Prevalence of 
gum disease was 4.7% for all children but 3.7% and 5.5% for 
obese and non-obese respectively. None of the oral hygiene in-
dices was significantly different for the two groups. 

Conclusions: No significant differences in the oral hygie-
ne indices and gum disease between obese and non-obese but 
lower Plaque index in the obese suggest better oral hygiene. 

Key words: child obesity, gum disease, plaque, calculus.
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PO2021
DAIRY PRODUCTS INTAKE AND CARDIOMETABO-
LIC RISK FACTORS: IS THERE A RELATIONSHIP?
R. Fisberg1, M. Castro1, D. Marchioni1, M. Alves2, G. Pos-
sa3, M. Fisberg3 
1Department of Nutrition, School of Public Health, 
University of São Paulo, São Paulo, Brazil 
2Health Institute, São Paulo State Department of 
Health, São Paulo, Brazil 
3Department of Pediatrics, Federal University of São 
Paulo, São Paulo, Brazil

Background and objectives: Previous studies have shown 
inverse relationship of dairy products with blood pressure. 
However, it remains unclear whether dairy products are also 
inversely related to other cardiometabolic risk factors like dys-
lipidemia and obesity. The aim of this study was to investigate 
the relationship of dairy products intake with cardiometabolic 
risk factors through a structural equation model. 

Methods: A total of 482 adults participating in a popula-
tion-based survey “Health Survey of São Paulo (HS-SP)”, Bra-
zil, between 2009-2011 were evaluated. Dairy products intake 
(whole milk and yogurt; skimmed and low-fat milk and yogurt; 
cheeses) were assessed by two non-consecutive 24h-recalls. 
Adjustment for the within-person variation of intake of dairy 
products was performed through the Multiple Source Method. 
A Structural Equation Model was used to test a theoretic model 
for the relationship of each dairy product with obesity indi-
cators (BMI and waist circumference), as well as with the fo-
llowing latent variables: blood pressure (systolic, diastolic and 
mean arterial pressure) and dyslipidemia (total cholesterol/
HDL-cholesterol ratio, triglyceride/HDL-cholesterol ratio). 
The model was adjusted for potential confounding factors (age, 
sex, ethnicity, energy intake, antihypertensive and hypocho-
lesterolemic drugs). Goodness-of-fit indexes (Comparative 
Fit Index (CFI); Tucker-Lewis Index (TLI); Standardized Root 
Mean Square Residual (SRMSR) were used to assess model fit. 

Results: Whole milk and yogurts were inversely related to 
waist circumference (r= -0.042; p= 0.011), blood pressure (r= 
-0.143; p=0.001) and dyslipidemia (r= -0.152; p= 0.002 ). Skim-
med and low-fat milk and yogurt as well as cheeses were not 
related to any variable under investigation. The goodness-of-fit 
indexes indicated an acceptable model fit (CFI = 0.973; TLI = 
0.954; SRMR = 0.035). 

Conclusions: Whole milk and yogurt intakes may contribu-
te to reduce the cardiometabolic risk by their protective effects 
against central obesity, high blood pressure and dyslipidemia. 

Key words: Dairy products, cardiometabolic risk, structu-
ral equation model.

PO2022
RELATIONSHIP BETWEEN INDICATORS OF LIPID, 
GLUCOSE, AND OXIDATIVE METABOLISM AND 
BODY WEIGHT IN AUSTRIAN ADULTS
A. Meyer1, V. Hasenegger1, I. Elmadfa1,2

1Institute of Nutritional Sciences, University of Vien-
na, Vienna, Austria 
2International Union of Nutritional Sciences, Vienna, 
Austria

Background and objectives: The contribution of overweight 
to oxidative stress-related chronic diseases is well known. The 
Austrian Nutrition Report 2012 is part of a regularly conducted 
representative survey about nutritional status of the Austrian 
population and encompasses detailed anthropometric measu-
res and biochemical measurements including metabolic health 
indicators revealing the influence of bodyweight on these pa-
rameters. 

Methods: Body weight and height were measured in 417 
adult men and women (18-64 years). Total, LDL, HDL choles-
terol, and triglycerides, levels of uric acid, bilirubin, and whole 
blood fasting glucose, as well as the total radical-trapping an-
tioxidant parameter (TRAP) were determined photometrica-
lly in plasma, HbA1c in whole blood by HPLC. Results were 
analyzed statistically with PASW (Predictive Analyses Software 
for Windows, 18.0, 2009, SPSS Inc., Chicago, IL). 

Results: On average, levels of health indicators did not 
markedly deviate from reference ranges. Overweight subjects 
(BMI>25 kg/m2) showed higher levels of total (n.s.) and LDL 
cholesterol (p<0.05), triglycerides (p<0.01), fasting glucose 
(p<0.001), HbA1c (p<0.01), uric acid (p<0.001), and TRAP 
(p<0.005) than participants with normal weight. Likewise, the 
coefficient of total to HDL cholesterol was higher in overweight. 
Among those with fasting glucose above the reference level of 
6 mmol/L, 70 % were overweight. Obese (BMI>30 kg/m2) had 
higher glucose and uric acid levels than overweight persons 
(p<0.05). BMI correlated HDL cholesterol (r=-0.403, p<0.001), 
triglycerides (r=0.208, p<0.001), glucose- (r=0.264, p<0.001), 
uric acid level (r=0.383, p<0.001), HbA1c (r=0.118, p<0.05), 
and TRAP (r=0.171, p<0.01), as well as with bilirubin level (r=-
0.138, p<0.05). 

Conclusions: Our data confirm the negative impact of 
overweight on lipid and glucose metabolism and uric acid ex-
cretion, the latter being a risk factor for gout despite its antioxi-
dative properties. Acknowledgements: This project was funded 
by the Austrian Ministry of Health. 

Key words: Overweight, blood lipids, oxidative stress, glu-
cose metabolism, Austrian Nutrition Report 2012.
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IMMUNOMODULATORY EFFECTS OF DHA AND 
ARA IN THE TREATMENT OF COW’S MILK ALLER-
GY IN ALLERGIC INFANTS
E. Matencio1, M D. Mesa2, M C. Rico2, M V. Martín2, J F. 
Haro1, F. Romero1, G. Ros3, P. Abellán1, A. Gil2

1Hero Global Technology Center, Hero Spain, S.A., 
Alcantarilla, Spain 
2Institute of Nutrition & Food Technology “José 
Mataix”, Biomedical Research Center, University of 
Granada, Granada, Spain 
3Department of Food Science and Nutrition, Faculty 
of Veterinary Sciences, University of Murcia, Murcia, 
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Background and objectives: Prevalence of cow’s milk 
protein allergy (CMPA) has increased for the last decades in 
infants during the first years of life. Atopic march starts early 
in life and go on up to adulthood. There is a little knowledge 
about the role of docosahexaenoic acid (DHA) in the treatment 
of allergy. We aimed to investigate whether the consumption of 
DHA and arachidonic acid (AA) added to an extensively hy-
drolyzed infant formula was able to increase the levels of DHA 
and AA in red blood cells and decrease allergic response in in-
fants with CMPA. 

Methods: An open, multicenter, national clinical trial was 
performed in 22 infants with CPMA were fed with hypoaller-
genic formula for three months and blood samples were taken 
before and after nutritional treatment. Quantitative analysis of 
DHA and AA in phospholipid of red blood cells was performed 
by chromatographic gas coupled with flame ionization detec-
tor. Plasma levels of IL-8, IFN-ã , IL-4, IL-10, IL-13, TGF-â and 
IL-17A were measured by immunoassay, with a MILLIplexTM 
kit using the Luminex 200 system based in the xMap technolo-
gy. Differences between before and after treatment were asse-
sed by U Mann Whitney test. 

Results: DHA and AA in red blood cells after the consump-
tion of hypoallergenic formula tended to increase. In plasma 
IL-8 significantly decreased (1764.12±1542.84 vs 8.88±3.52 pg/
ml, p<0.05) and IL-10 tended to increase. IL-4 and IL-13 were 
not detected in plasma and IL-17A , IFN-ã tended to decrease. 

Conclusions: IL-8, an intestinal inflammatory cytokine, 
significantly decreased after treatment indicating that inflam-
matory response is being modulated at the gut by means of 
feeding with the new therapeutic formula fortified with DHA 
and AA. Cytokine profile in plasma in allergic infants can be 
modified by the consumption of DHA and AA. 

Key words: Cytokines, DHA, infant, allergy.

PO2024
GREATER BODY MASS INDEX IS ASSOCIATED 
WITH LOWER PERCENTAGE OF IRON ABSORP-
TION, BUT NOT WITH IRON STATUS IN CHILEAN 
WOMEN
M F. Mujica1, A. Brito1,2, D. Lopez de Romaña1,3, F. Piza-
rro1, M. Olivares1 
1Micronutrients Laboratory, Institute of Nutrition 
and Food Technology (INTA), Universidad of Chile, 
Santiago, Chile 
2USDA, ARS, Western Human Nutrition Research 
Center (WHNRC),University of California, Davis, USA 
3The Micronutrient Initiative, Ottawa, Ontario, 
Canada

Background and objectives: The prevalence of overweight 
and obesity has increased at an alarming rate worldwide and 
is now a common health concern in Chile. Some studies have 
noted a possible association between iron (Fe) deficiency and 
obesity, but scarce evidence is available in Chile.To assess 
whether body mass index (BMI) is associated with both Fe sta-
tus and bioavailability. 

Methods: A retrospective study was conducted using data 
from 318 Chilean childbearing age women who had previously 
participated in absorption studies conducted at our laboratory. 
BMI, Fe nutritional status and bioavailability were measured. 
Fe absorption was determined with double radioiron erythro-
cyte incorporation. Women received either 0.5 mg of Fe (group 
1; n= 137) or 3 mg of Fe plus ascorbic acid (1:2 molar ratio) 
(group 2; n=181), both as ferrous sulfate, labeled with either 
55Fe or 59Fe radioisotopes. 

Results: 29%, 47% and 24% of women were classified as, 
normal, overweight or obese, respectively according to WHO 
criteria. Fe absorption was statistically significant lower in obe-
se women. The geometric mean and range ±1 SD of percentage 
of Fe absorption in normal women of group 1 was 32.9% (15.9-
68.2) v/s 19.7% (8.4-46.3) in obese. In group 2, this percenta-
ge was 36% (15.5-83.3) v/s 30.1% (14.5-62.5), respectively (2-
way ANOVA: nutrition status and Fe dose p<0.05; interaction 
N.S.).Of all women, 7% had Fe deficiency anemia, 10% Fe defi-
ciency without anemia and 18% depleted Fe stores. No signifi-
cant differences were found in Fe nutritional status comparing 
by nutritional classification. Although Fe absorption was lower 
in obese, they had significantly higher values of serum ferritin 
(p<0.01) and hemoglobin (p<0.05). 

Conclusions: Higher BMI is associated with a lower per-
centage of Fe absorption in Chilean childbearing age women, 
but not with Fe deficiency. 

Key words: Iron, micronutrients, body mass index, 
overweight, obesity.
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NUTRITION RISK FACTORS ASSOCIATED WITH 
HIV IN RURAL AND URBAN COMMUNITIES IN 
SOUTH AFRICA
C M. Walsh1, M. Pienaar1, G. Joubert2 
1Department of Nutrition and Dietetics, University 
of The Free State, Bloemfontein, South Africa 
2 Department of Biostatistics, University of The Free 
State, Bloemfontein, South Africa 

Background and objectives: Nutritional risk factors can be 
described as those directly related to food and nutrition (e.g. 
reduced food intake) and those indirectly related to food and 
nutrition (e.g. poverty and food insecurity). The objective of 
this study was to determine significant independent nutritional 
risk factors associated with HIV in rural and urban communi-
ties in the Assuring Health for All (AHA) study. 

Methods: 547 rural and 419 urban adults between 25-64 
years participated. 16.8% of rural and 40.8% of urban parti-
cipants were HIV-infected. Logistic regression with forward 
selection (p<0.05) was used to select significant indepen-
dent factors (anthropometry, socio-demography, household 
food security, dietary diversity, physical activity and reported 
health) associated with HIV. Variables with a p-value of <0.15 
were considered for inclusion in the model. 

Results: In this sample, the odds of having HIV decreased 
as age increased. In rural areas, odds of having HIV were de-
creased for microwave oven ownership (odds ratio 0.20) and 
being married (odds ratio 0.17). Odds were increased in parti-
cipants who spent less than R50 (€4.2 ) per week on food (odds 
ratio 3.15); had a body fat percentage of <5% versus 25%+ 
(odds ratio 4.41) or had been diagnosed with tuberculosis 
(odds ratio 3.81). In the urban sample, the odds of having HIV 
were decreased if a person was male (odds ratio 0.29), and in-
creased if a person experienced periods of food shortage (odds 
ratio 2.34) and had a body fat percentage of <15% versus 25%+ 
(odds ratio 8.62). 

Conclusions: Indicators related to wasting, previous tuber-
culosis and a lower socio-economic status (indicated by being 
female [urban] and unmarried [rural]; spending very little on 
food [rural]; and food shortage [urban]), increase the odds of 
having HIV. A vicious cycle develops, with poverty increasing 
the likelihood of contracting HIV/AIDS, and HIV/AIDS con-
tributing to poverty. 

Key words: nutritional risk, HIV.

PO2026
EFFECTS OF CONJUGATED LINOLEIC ACID ISO-
MERS ON PPAR-GAMMA AND ADIPOCYTE-SPECI-
FIC GENES IN ADIPOCYTES TREATED WITH ANTI-
RETROVIRAL DRUGS
C. Loonam1, S. O’Dell1, A. Mullen1

1Diabetes & Nutritional Sciences Division, King’s 
College London, London, United Kingdom

Background and objectives: HIV-associated lipodystro-
phy, a side-effect of antiretroviral drugs (ARV), has been su-
ggested to occur as a result of down-regulation of peroxiso-
mal proliferator-activated receptor-gamma (PPAR-γ), leading 
to reduced expression of anti-inflammatory adiponectin and 
increased leptin, resistin and pro-inflammatory interleukin 
(IL)-6. Conjugated linoleic acid (CLA) isomers, c9,t11-CLA in 
particular, are activating ligands for PPAR-γ. We hypothesised 
that CLA isomers mitigated ARV-induced down-regulation of 
PPAR-γ and adipocyte-specific genes, as well as inflammation. 
This study investigated the effect of CLA isomers on PPAR-γ, 
adipocyte-specific genes and inflammation in adipocytes pre-
treated with ARV. 

Methods: 3T3-L1 pre-adipocytes were differentiated in the 
presence of tenofovir (TDF; 1 μM), ritonavir (RTV; 20 μM) 
or indinavir (IDV; 10 μM) and 100 μM of either c9,t11-CLA 
or t10,c12-CLA. Gene expression was investigated using real-
time RT-PCR and protein secretion using ELISA. Statistical 
analysis was performed using ANOVA (SPSS,v20). 

Results: The addition of c9,t11-CLA significantly increased 
PPAR-γ gene expression in the presence of RTV, and adiponec-
tin gene expression in IDV-treated cells compared with vehicle 
(DMSO) control (p=0.001, p=0.003, respectively). c9,t11-CLA 
significantly increased adiponectin secretion in RTV-treated 
cells (p=0.021). t10,c12-CLA significantly decreased PPAR-γ 
expression in IDV- and TDF-treated cells(p<0.001, p=0.015, 
respectively), adiponectin gene expression in RTV- and TDF-
treated cells (p=0.031, p<0.001, respectively) and adiponectin 
protein secretion for all ARV (p<0.001). t10,c12-CLA signifi-
cantly increased IL-6 gene expression in IDV- and TDF-treated 
cells (p=0.001, p<0.001,respectively). 

Conclusions: Here, for the first time, we have shown that 
CLA isomers have differential effects on adipocytes treated 
with ARV. c9 has shown potential beneficial effects by increa-
sing PPAR-γ and anti-inflammatory adiponectin, while t10 
CLA seems to have a detrimental effect by decreasing PPAR-γ 
and adiponectin, and increasing pro-inflammatory IL-6 ex-
pression. 

Key words: HIV-associated lipodystrophy syndrome, con-
jugated linoleic acid isomers; PPAR-γ, adiponectin.
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THE SPANISH FOOD PYRAMID SCORE AND ITS 
ASSOCIATION WITH OVERWEIGHT/OBESITY IN 
THE GRANADA-EPIC STUDY (EUROPEAN PROS-
PECTIVE INVESTIGATION INTO CANCER AND NU-
TRITION)
E. Molina-Montes1,2, I. Uzhova3, E. Molina-Portillo1, J M. 
Huertas4,5, G. Buckland5, P. Amiano6,2, V. Menéndez7, A. 
Barricarte8,2, C A. González5, M J. Sánchez1,2 
1Andalusian School of Public Health, Granada, 
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2CIBER Epidemiología y Salud Pública, CIBERESP, 
Madrid, Spain 
3Department of Bioscience and Nutrition, Karolins-
ka Institute, Stockholm, Sweden 
4Department of Epidemiology, Murcia Regional 
Health Council, Murcia, Spain 
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Background and objectives: Adherence to dietary guide-
lines has been related to prevention of chronic diseases and 
obesity. Due to the steady increase of the obesity prevalence 
in Spain there is a need to evaluate whether the national gui-
delines may be efficient to tackle this problem. The aim was to 
develop the Spanish Food Pyramid Score (SFP) and to inves-
tigate its association with overweight and obesity in the EPIC-
Granada study. 

Methods: Cross-sectional study within EPIC-Granada, in-
cluding 7,575 participants. The SFP was developed to assess 
adherence to the dietary guidelines. Overweight and obesity 
were defined as BMI <=25-<30 kg/m2 and >=30 kg/m2, res-
pectively, and abdominal obesity as waist circumference >=102 
cm (men) and 88 cm (women). Logistic regression was con-
ducted to estimate odds ratios of overweight & obesity vs. nor-
mal weight, and obesity vs. over & normal weight, by quintiles 
of the SFP and by 10 points increment in the adherence to this 
score, controlling for potential confounders. 

Results: No statistically significant association between ad-
herence to the SFP and risk of overweight was observed. A 10 
point increase in the adherence to the SFP was associated with 
a 13% (95% CI:0.76-0.99) lower risk of obesity only in men (p 
interaction by sex=0.03). Abdominal obesity risk decreased 
globally by 12% (95% CI:0.82-0.94) per 10 points increase in 
the adherence to the SFP. The effect of the SFP on obesity risk 
was stronger in physically active subjects. 

Conclusions: A higher adherence to the SFP may lead to a 
lower risk of obesity in men and a lower risk of abdominal obe-
sity in both sexes. Thus, the Spanish dietary guidelines might 
be an effective tool for the prevention of obesity among the 
general population. However, prospective studies investigating 
this relationship are warranted. 

Key words: Nutrition policy, dietary guidelines, diet quali-
ty, obesity.
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Background and objectives: Recently, nutritional and 
pharmaceutical benefits of pomegranate (PG) have raised a 
growing scientific interest. Since PG is endowed with anti-in-
flammatory and antioxidant activities, we hypothesized that it 
may have beneficial effects on osteoporosis. 

Methods: We used ovariectomized mice as a well described 
model of postmenopausal osteoporosis to study the influence 
of pomegranate consumption on bone health. Mice were divi-
ded into five groups as following: sham-operated (SH CT) and 
ovariectomized (OVX CT) control mice fed a standard diet 
versus OVX treated mice given a modified diet from the AIN-
93G diet, containing 5.7% of pomegranate lyophilized mashed 
totum (OVX PGt), or 9.6% of pomegranate fresh juice (OVX 
PGj) or 2.9% of pomegranate lyophilized mashed peel (OVX 
PGp). 

Results: As expected, ovariectomy was associated with a 
decreased femoral bone mineral density (BMD) and impaired 
bone microarchitecture parameters. Consumption of PGj, PGp 
or PGt induced bone sparing effects in those OVX mice, both 
on femoral BMD and bone microarchitecture parameters. In 
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addition, PG (whatever the part) up-regulated osteoblast acti-
vity and decreased the expression of osteoclast markers, when 
compared to what was observed in OVX CT littermates. Con-
sistent with the data related to bone parameters, PG consump-
tion elicited a lower expression of pro-inflammatory makers 
and of enzymes involved in ROS generation, whereas the ex-
pression of anti-inflammatory markers and anti-oxidant actors 
was enhanced. 

Conclusions: These results indicate that all pomegranate 
parts are effective in preventing the development of bone loss 
induced by ovariectomy in mice. Such an effect could be par-
tially explained by an improved inflammatory and oxidative 
status. 

Key words: Pomegranate, nutritional prevention, osteopo-
rosis, animal model, inflammation, oxidative stress.
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Background and objectives: In the current context of lon-
ger life expectancy, the prevalence of osteoporosis is increa-
singly important. This is why development of new strategies 
of prevention is highly suitable. Some dietary fats and particu-
larly conjugated linoleic acid have a positive impact on bone 
formation leading to improved bone mineral density (BMD). 
Pomegranate seed oil (PSO) and its major component: punicic 
acid, a conjugated linolenic acid specific to this fruit, have po-
tent anti-inflammatory and anti-oxidative properties both in-
vitro and in-vivo, two process strongly involved in osteoporosis 
establishment. 

Methods and results: In this study, we demonstrated that 
PSO consumption (5% of the diet) improved significantly bone 
BMD and prevented trabecular microarchitecture impairment 

in ovariectomized (OVX) mice C57bl6j, compared to OVX 
controls animals. Those findings are associated with transcrip-
tional changes in bone tissue, suggesting involvement of both 
osteoclastogenesis inhibition and osteoblastogenesis improve-
ment. In addition, thanks to an ex-vivo experiment, we provi-
ded evidence that serum from mice fed pomegranate seed oil 
(5% by gavage) had the ability to significantly down-regulate 
the expression of specific osteoclast differentiation markers and 
RANK-RANKL downstream signaling targets in osteoclast like 
cells (Raw264.7). Moreover, in osteoblast like cells (MC3T3-
E1) it elicited significant increase in ALP activity, matrix mine-
ralization and transcriptional levels of major osteoblast lineage 
markers involving the Wnt/α-catenin signaling pathways may. 
Our data also reveal that PSO inhibited pro-inflammatory fac-
tors expression, while stimulating anti-inflammatory ones. 

Conclusions: These results demonstrate that PSO is highly 
relevant regarding osteoporosis. Indeed, it offers promising al-
ternatives in the design of new strategies in nutritional mana-
gement of age-related bone complications. 

Key words: Pomegranate seed oil, nutritional prevention, 
osteoporosis, cell lines, animal model.

PO2030
POMEGRANATE PEEL EXTRACT IMPROVES BONE 
IMPAIRMENT IN A PRECLINICAL MICE MODEL OF 
POSTMENOPAUSAL OSTEOPOROSIS STIMULA-
TING OSTEOBLASTIC DIFFERENTIATION IN VITRO
M. Spilmont1,2,3,4, L. Léotoing1,2,3, E. Miot-Noirault5,6, L. 
Rios4, Y. Wittrant1,2,3, V. Coxam1,2,3

1Inra, UMR1019, UNH, CRNH Auvergne, Clermont-
Ferrand, France 
2Equipe Alimentation, Squelette et Métabolismes 
3Clermont Université, Université d’Auvergne, Unité 
de Nutrition Humaine, Clermont-Ferrand, France 
4GREENTECH SA, Saint-Beauzire, France 
5Clermont Université, Université d’Auvergne, Ima-
gerie Moléculaire et Thérapie Vectorisée, Clermont-
Ferrand, France 
6Institut National de la Santé et de la Recherche 
Médicale (Inserm), Paris, France

Background and objectives: Aging is associated with im-
pairment of bone remodeling process, characterized by an in-
crease in the resorption/formation ratio and leading to a pro-
gressive loss of bone. This process is amplified by inflammatory 
and oxidative stress on bone microenvironment associated 
with age-related bone loss. Pomegranate (PG), especially po-
megranate peel, has been used worldwide for many years as 
medical products. Recently, nutritional and pharmaceutical 
benefits of pomegranate raised a great scientific interest. 
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Methods: In this study, we investigated whether pomegra-
nate peel extract (PGPE) consumption could effectively inhibit 
osteoporosis establishment through bone cells differentiation 
modulation. 

Results: In ovariectomized control mice (OVX CT) com-
pared to sham control mice (SH), the bone mineral density 
(BMD) decreased and bone microarchitecture were signifi-
cantly impaired. However, PGPE metabolites substantially 
inhibited the decreased BMD and bone microarchitecture im-
pairment induced by ovariectomy. Moreover, PGPE consump-
tion reduced the osteoclast differentiation and bone resorption 
by inhibiting major osteoclasts markers, on RAW264.7 cells 
and in-vivo. In addition PGPE appeared to increase activity 
and differentiation of osteoblastic cells MC3T3-E1 and in-vivo. 
Furthermore, PGPE significantly improved inflammation and 
oxidative parameters on osteoporotic bone microenvironment. 

Conclusions: Taken together, PGPE may be a good candi-
date to nutritional supplement in order to prevent osteoporosis 
progression and particularly for the management of postmeno-
pausal osteoporosis. 

Key words: Pomegranate peel extract, nutritional preven-
tion, osteoporosis, cell lines, animal model.
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Background and objectives: The mechanisms linking 
fat intake to bone loss remain unclear. G protein-coupled re-
ceptor/free fatty acid receptor 1 (GPR40/FFAR(1)) has been 
showed to regulate free fatty acid-induced insulin secretion. 
By demonstrating the expression of this receptor in bone cells, 

we hypothesized that GPR40 may play a role in mediating the 
effects of fatty acids on bone remodeling. 

Methods: GPR40/FFAR(1) -knockout (GPR40-/-) and 
wild-type (WT) mouse bone phenotypes were compared using 
both in vitro primary cultures of bone marrow and in vivo CT 
analyses under administration of a GPR40 agonist (GW9508). 

Results: We showed that GPR40-/- mice exhibit osteoporo-
tic features suggesting a positive role of GPR40 on bone density. 
In bone marrow cultures, we showed that GW9508 abolished 
bone resorbing cell differentiation. Alteration of the Receptor 
Activator of NF-κB Ligand (RANKL)-induced osteoclast di-
fferentiation occurred via the inhibition of the Nuclear Factor 
κB (NF-κB) signalling pathway as demonstrated by decrease in 
gene reporter activity, inhibitor of κB kinase (IKKβ/β) activa-
tion, inhibitor of κB (IkB) phosphorylation and Nuclear Factor 
of Activated T cells 1 (NFATc1) expression. The GPR40-depen-
dent effect of GW9508 was confirmed using shRNA interferen-
ce in osteoclast precursors and GPR40-/- primary cell cultures. 
In addition, in vivo administration of GW9508 counteracted 
ovariectomy-induced bone loss in wild-type but not GPR40-
/- mice enlightening the obligatory role of the GPR40 receptor. 
We are now looking forward to proving that natural GPR40 
agonists, long chain fatty acids, parallel GW9508 effects in a 
fatty acid class-depending way. 

Conclusions: In a context of growing prevalence of meta-
bolic and age-related bone disorders, our results demonstrate 
for the first time in translational approaches that GPR40 is a re-
levant target for the design of new nutritional and therapeutic 
strategies targeting fatty acids to counter bone complications. 
Key words: free fatty acids, GPR40, osteoclast, osteoporosis.
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Background and objectives: Gaucher Disease (GD) is cha-
racterized by multisystem manifestations, such as hepatosple-
nomegaly and hematological abnormalities. Studies have re-
ported hyperferritinemia in patients with GD before enzyme 
replacement therapy (ERT), however some patients continue 
to present it while undergoing treatment. The aim of this study 
was to assess the nutritional status and ferritin levels in a sam-
ple of patients with Gaucher Disease at the Reference Center in 
Rio Grande do Sul, Brazil. 

Methods: A retrospective study, data were obtained from 
medical records. Nutritional status were assessed for BMI; fe-
rritin levels were considered elevated when above 291 ng/mL 
for women and 322 ng/mL for men. 

Results: Thirty-five patients were followed at CRDG 
(male=17, mean age 35 +or-16 years old). The majority of 
patients assessed in this study present with normal weight; 
however, approximately 40% of them (14 patients adults) were 
overweight. Twenty-two patients (63%) had hyperferritinemia 
(male=15; 68%), from which 18 were on ERT and 12 had some 
alteration in liver enzymes. Data on the percentage of trans-
ferrin saturation were available for 21 patients with hyperfe-
rritinemia and revealed that none of them was above the re-
ference value. The subgroup who initiated treatment with age 
>18 years (n=16) had a significant increase in BMI after ERT 
(p <0.0001) and BMI presented correlation with serum ferritin 
level (r=0.725, p=0.001). 

Conclusions: ERT seems to contribute to the weight gain 
of GD patients. BMI presented correlation with ferritin levels. 
Hyperferritinemia is common in GD patients without ERT, 
though the causes of their persistence even under treatment 
are unclear. Since it does not seem to be associated with he-
mochromatosis, further studies are warranted in order to see 
possible association with inflammatory processes related with 
the disease and with metabolic syndrome and/or overweight. 

Acknowledgements: FIPE/HCPA and Propesq/UFRGS. 

Key words: Gaucher disease, nutritional status, hyperferri-
tinemia.
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Background and objectives: Gaucher disease (GD) is a rare 
genetic disease characterized by multisystemic manifestations 
such as hepatosplenomegaly, hematologic abnormalities, and 
bone pain. There are reports of low levels of HDL-cholesterol 
(HDL) in patients with GD, regardless of treatment. The aim 
of this study was to assess the levels of HDL in a sample of 
patients with GD at the Reference Center of Rio Grande do 
Sul, Brazil. 

Methods: A retrospective study; data were obtained 
through review of medical records. Nutritional status was as-
sessed by BMI and HDL levels were considered high risk when 
<40 mg/dL. Clinical and laboratorial parameters of importance 
were evaluated in order to relate them to the levels of HDL. 

Results: Data on HDL levels were available for 33 patients 
(male = 17, mean age 35 ± 15 years): 6 were overweight and 5 
obese. The BMI of the patients showed no significant corre-
lation with HDL levels, LDL-cholesterol (LDL), total choles-
terol (COL-T) and triglycerides (TRIGL). HDL levels were 
considered high risk for 21 patients (64% male = 11), being 
5 overweight and 3 obese. COL level was moderately high for 
one patient, and LDL for another; levels of TRIGL were border-
line for 5 and high for 3. Significant correlations were found (r= 
0.596, p = 0.004) between the levels of HDL and COL-T, but 
not with LDL and TRIGL. 

Conclusions: Low levels of HDL-COL observed in two 
thirds of patients are consistent with data reported in the litera-
ture and do not seem to be associated with higher cardiovascu-
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lar risk as lower levels of HDL-COL also correlated with lower 
levels of COL-T. Additional studies are needed to understand 
the mechanisms involved in the lipid profile of these patients. 

Key words: Gaucher Disease, nutritional status, HDL-Cho-
lesterol, lipid profile.
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Background and objectives: Gestational diabetes mellitus 
(GDM) leads to poor health outcomes for the mother and her 
child. Previous studies have examined the risk of GDM with 
either elevated body iron stores or dietary iron intake. This stu-
dy relates indicators of iron status to the risk of GDM. 

Methods: At 26-28 weeks of gestation, women in the birth 
cohort “Growing Up in Singapore Towards healthy Outcomes 
(GUSTO)” were tested for GDM using oral glucose tolerance 

testing. Blood samples were obtained for serum ferritin and 
iron measurements (n=472). Dietary iron intake and data on 
iron supplementation were also ascertained using 24-hr food 
recalls and interviewer-administered questionnaires. Logistic 
regression analyses were performed to determine risk factors 
for GDM. 

Results: Based on WHO criteria, 17.4% of participants 
were diagnosed as having GDM. GDM was more prevalent 
among women in the highest quintiles of serum ferritin (Q1: 
13.5%, Q2: 12.2%, Q3: 19.1%, Q4: 13.5%, Q5: 28.3%; p for 
trend=0.014) and total iron intake (Q1: 13.6%, Q2: 13.5%, Q3: 
11.8%, Q4: 16.3%, Q5: 31.5%; p for trend=0.002). No associa-
tions were observed between serum iron concentrations or 
iron intakes from supplements and GDM. In models adjusted 
for BMI, ethnicity, maternal age, total energy intake and other 
covariates, the highest quintiles (compared to lowest four quin-
tiles) of serum ferritin and total iron intake remained signifi-
cant risk factors for GDM, with adjusted odds ratio (AOR) of 
2.23 (95% CI: 1.15-4.30, p=0.017) and 3.30 (95% CI: 1.73-6.31, 
p<0.001), respectively. However, when the two variables were 
simultaneously included in the multivariate model, only ele-
vated total iron intake remained significantly associated with 
GDM (AOR= 2.92 [95% CI: 1.50-5.67], p=0.002). 

Conclusions: Our findings suggest that elevated dietary 
iron intake during pregnancy is linked to an increased risk of 
GDM in our Asian population. 

Key words: Gestational diabetes mellitus, serum ferritin, 
dietary iron intake.
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Background and objectives: Excess weight and body fat are 
important risk factors for cardiovascular disease. How much 
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these factors affect people with HIV and on antiretroviral the-
rapy (ART) is of increasing concern. The aim of this study was 
to determine the prevalence of overweight, central obesity and 
excess body fat among HIV-infected adults in the Dominican 
Republic (DR). 

Methods: A cross-sectional study of 160 HIV-infected 
adults of mean±SD age of 40±11years old (31% male; 72% on 
ART) was conducted from March-December 2012 in four geo-
graphically-dispersed health centres (Santo Domingo, Puerto 
Plata, San Juan and Higuey). We measured anthropometric 
and socioeconomic data and ran descriptive analysis (ttest/
Chi2) and multivariate logistic regression analysis. 

Results: Mean±SD of energy intake among men and wo-
men was 1779±530 and 1711±593kcals (p=0.491), respectively. 
Overall, 38% (32% of men and 41% of women, p=0.282) were 
overweight using BMI (>24.9kg/m2); 28% (27% of men and 
29% of women, p=0.727) had excess body fat (>25% in men 
and >33% in women) using bio-impedance analysis; and 37.5% 
(8% of men and 51% of women, p=0.001) had central obesi-
ty using waist circumference (>102cm in men and >88cm in 
women). After adjusting for age, sex, energy intake and health 
centre, we found no association between nutritional status 
and being on ART; women were much more likely to have 
central obesity than men (OR=20.4; IC95%=5.9;70.4); and in-
creasing age was associated with excess of body fat (OR=1.05; 
IC95%=1.01;1.09). 

Conclusions: Overweight is a substantial public health pro-
blem among HIV-infected adults in DR. Over a third of HIV 
patients were overweight according to BMI, central obesity and 
body fat; ART was not associated with nutritional status in this 
sample. Updated nutrition guidelines and policies are needed 
to address overweight among HIV-infected adults. Implemen-
tation of physical activity programs and nutritional and other 
behavioural change counselling could be viable solutions. 

Key words: HIV, nutrition, overweight, obesity, anthropo-
metry.
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Background and objectives: Vitamin K has been related 
to glucose metabolism, insulin sensitivity and diabetes. Be-
cause inflammation underlies all these metabolic conditions, 
it is plausible that the potential role of vitamin K in glucose 
metabolism occurs through the modulation of cytokines and 
related molecules. The purpose of the study was to assess the 
associations between dietary intake of vitamin K and periphe-
ral adipokines and other metabolic risk markers related to in-
sulin resistance and type 2 diabetes mellitus. 

Methods: Cross-sectional and longitudinal assessments of 
these associations in 510 elderly participants recruited in the 
PREDIMED centers of Reus and Barcelona (Spain). We de-
termined 1-year changes in dietary phylloquinone intake esti-
mated by food frequency questionnaires, serum inflammatory 
cytokines and other metabolic risk markers. 

Results: In the cross-sectional analysis at baseline no signi-
ficant associations were found between dietary phylloquinone 
intake and the rest of metabolic risk markers evaluated, with 
exception of a negative association with plasminogen activa-
tor inhibitor-1. After 1-year of follow-up, subjects in the upper 
tertile of changes in dietary phylloquinone intake showed a 
greater reduction in ghrelin (-15.0%), glucose-dependent insu-
linotropic peptide (-12.9%), glucagon-like peptide-1 (-17.6%), 
IL-6 (-27.9%), leptin (-10.3%), TNF (-26.9%) and visfatin 
(-24.9%) plasma concentrations than those in the lowest tertile 
(all p<0.05). 

Conclusions: These results show that dietary phylloquino-
ne intake is associated with an improvement of cytokines and 
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other markers related to insulin resistance and diabetes, thus 
extending the potential protection by dietary phylloquinone on 
chronic inflammatory diseases. 

Key words: Vitamin K, inflammation, insulin resistance, 
diabetes.

PO2037
SERUM FERRITIN IS ASSOCIATED TO OSTEOCAL-
CIN: A POTENTIAL MECHANISM OF IRON-INDU-
CED INSULIN RESISTANCE
M. Juanola-Falgarona1,2, J. Fernández-Cándido1, J. Sa-
las-Salvadó1,2, M A. Martínez-González2,3, R. Estruch2,4, 
M. Fiol2,5, V. Arija-Val1, M. Bulló1,2 

1Human Nutrition Unit, Faculty of Medicine and 
Health Sciences, IISPV, Universitat Rovira I Virgili, 
Tarragona, Spain 
2CIBERobn Physiopathology of Obesity and Nutri-
tion, Institute of Health Carlos III (ISCIII), Madrid, 
Spain 
3Department of Preventive Medicine and Public 
Health, University of Navarra, Pamplona, Spain  
4Department of Internal Medicine, Institut 
d’Investigacions Biomèdiques August Pi Sunyer 
(IDIBAPS), Barcelona, Spain 
5University Institute for Health Sciences Investiga-
tion, Palma de Mallorca, Spain

Background and objectives: Increased iron stores are as-
sociated with increased risk of type 2 diabetes; however, the 
mechanisms underlying these associations are poorly unders-
tood. Recent studies have demonstrated a direct and causal 
effect of iron stores in the modulation of circulating levels of 
adiponectin. Because a reduction of circulating osteocalcin le-
vels after iron overload has been demonstrated in cell cultures, 
and osteocalcin is related to glucose and insulin metabolism we 
analysed the associations between serum osteocalcin or adipo-
nectin concentrations with serum ferritin, soluble transferrin 
receptor (sTfR) and insulin resistance in elderly subjects. 

Methods: We evaluated a total of 423 subjects from the 
PREDIMED cohort in a population-based cross-sectional 
analysis. Extensive clinical, nutritional and laboratory measu-
rements, including osteocalcin, adiponectin, ferritin and sTfR, 
were recorded. 

Results: Age- sex and BMI-adjusted serum ferritin was 
positively correlated with increased glucose and insulin cir-
culating levels but also with HOMA-IR, and was inversely as-
sociated with total osteocalcin and adiponectin. A regression 
analysis revealed that the serum ferritin and transferrin recep-
tor levels were significantly associated with a decrease in total 

OC and in ucOC. These associations were apparent both in 
normoglycemic and in subjects with impaired glucose metabo-
lism. Serum sTfR levels were associated with lower ucOC levels 
in the whole-study subjects and remained significant only in 
the IGM individuals. 

Conclusions: These findings describe for the first time an 
inverse association between serum ferritin and sTfR with os-
teocalcin and also with adiponectin, thus supporting that iron 
metabolism could contribute to the origin of type 2 diabetes 
mellitus and osteoporosis. 

Key words: Ferritin, osteocalcin, insulin Resistance, type 2 
diabetes mellitus.

PO2038
URTICACEAE FAMILY HERBAL TEAS AS ANTI-IN-
FLAMMATORY AGENTS
M. Franciscovic1, D. Orčić1, F. Šibul1, Svirčev, M. Lesjak1, 
I. Beara1, N. Mimica- Dukić1 
1Department of Chemistry, Biochemistry and Envi-
ronmental Protection, Faculty of Sciences, Universi-
ty of Novi Sad, Serbia

Background and objectives: Species from Uricaceae fa-
mily, particularly from genus Urtica and Parietaria, have been 
used in traditional medicine since ancient times, primarily, as 
a diuretic to treat urinary, bladder and kidney problems. They 
are also edible, and have been used as a leaf vegetable and for 
tea preparations. However, their traditional use have not been 
examined by modern research. Therefore, in this work the at-
tempt was made to assess the anti-inflammatory potential of 
teas made from herbs of following species: Urtica dioica, Parie-
taria judaica, Parietaria vulgaris and Parietaria officinalis. 

Methods: The extracts used for analysis were prepared by 
the standard tea preparation - plant material was mixed with 
boiling water during 10 minutes, followed by filtration. The 
anti-inflammatory activity, of obtained extracts, was examined 
by means of cyclooxygenase-1 (COX-1) and 12-lipooxygena-
se (12-LOX) inhibition. Formed products were detected using 
LC-MS/MS. Inhibition curves of PGE2, 12-HHT and TXB2 
production were used to investigate inhibition of COX pathway, 
while 12-HETE was used as indicator of 12-LOX pathway. 

Results: Investigated extracts exhibited significant activity 
(IC50 in range 1.61-5.36 mg/ml for 12-HHT production, 2.76-
5.40 mg/ml for 12-HETE, 0.842-4.17 mg/ml for PGE2 and 
1.94-3.15 mg/ml for TXB2). The highest potential in inhibiting 
COX-1 and 12-LOX pathway had the extract of U.dioica herb. 
For the extract P. judaica herb it was not possible to determine 
IC50 value for 12-HETE, indicating that there was no inhibi-
tion of 12-LOX pathway. 
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Conclusions: All extracts have demonstrated the ability to 
inhibit the COX-1 enzyme, while the inhibition of 12-LOX en-
zyme was not successful only by P. judaica herb extract. The 
most potent extract was U.dioica herb, thus justifying its long 
term usage. Acknowledgements: This research is funded by 
Serbian Ministry of Education, Science and Technological De-
velopment research grant Nr. 172058. 

Key words: Urticaceae, anti-inflammatory potential.

PO2039
EFFECTIVENESS OF DIET BASED ON SIGE TESTS 
USED AS SOLE METHOD OR IN COMBINATION 
WITH CLA IN IBS PATIENTS
M. Jarosz1, I. Traczyk1, W. Respondek1, M. Mekus1, R. To-
masiuk2 
1Department of Dietetics and Nutrition in Hospitals 
with Clinic of Metabolic Diseases and Gastroentero-
logy, National Food and Nutrition Institute, Warsaw, 
Poland 
2Department of Laboratory Diagnostics, Regional 
Brodnowski Hospital, Warsaw, Poland

Background and objectives: Irritable bowel syndrome 
(IBS) is a chronic disease, burdensome for patients. Therapy 
has often small influence on their well-being improvement. 
The main objective of the present work was the evaluation of 
the effectiveness of diet modification based on the presence of 
sIgE antibodies supplemented or not with CLA. 

Methods: Concentrations of sIgE antibodies against eight 
food allergens were determined among 150 adult patients with 
IBS. 60 patients were randomly selected for the 12 week in-
tervention study. Based on serological results, an individual 
diet was recommended to each patient. Apart from the diet, 30 
patients (randomly selected) additionally received conjugated 
linolenic acid (CLA) (3,000 mg/day). 

Results: Both therapy methods were effective, especially 
in patients with the diarrheal IBS. Diarrhea retreated in half 
of the patients (p>0.05) who had suffered from that symptom 
before diet modification and in 63% of people who were on 
the diet supplemented with CLA (p<0.05). All other outcomes 
showed trends in favour of the diet supplemented with CLA. 
Such treatment caused receding stomach pain in nearly half of 
the patients (15 of 29, p=0.050) in comparison to five people 
treated by sole diet (22%). The number of patients complai-
ning on bloating at level 3rd (severe: symptoms prevent normal 
functioning) decreased particularly. This change was found in 
10 patients who were treated with diet (p>0.05) and 15 whose 
diet was enriched in CLA (p<0.05). 

Conclusions: Diet modification based on IgE antibodies 
may be effective in terms of decreasing IBS symptoms. CLA 
can enhance this effect particularly in the diarrheal IBS form. 

Further research is needed. Acknowledgements: Research sup-
ported by the Polish Ministry of Science and Higher Education 
(project: N40405231/2712). 

Key words: IBS, IgE antibodies, dietary therapy.

PO2040
DIET MODIFICATION BASED ON THE RESULTS 
OF SIGE CONCENTRATION AGAINST FOOD ANTI-
GENS AND QUALITY OF LIFE IN IBS PATIENTS
M. Jarosz1, I. Traczyk1, W. Respondek1, M. Mekus1, R. To-
masiuk2 
1Department of Dietetics and Nutrition in Hospitals 
with Clinic of Metabolic Diseases and Gastroentero-
logy, National Food and Nutrition Institute, Warsaw, 
Poland  
2Department of Laboratory Diagnostics, Regional 
Brodnowski Hospital, Warsaw, Poland 

Background and objectives: Irritable bowel syndrome 
(IBS) is a prevalent and expensive condition that significantly 
impairs quality of life (QOL). The aim of this study was the 
assessment of QOL in IBS patients before and after diet modi-
fication based on the results of sIgE concentration against food 
antigens. 

Methods: The study included 28 IBS patients. Every pa-
tient was recommended to limit, for 12 weeks, the intake of 
allergens sources (from among egg white, egg yolk, wheat, rye, 
strawberry, apple, lemon, nut antigens) for which the elevated 
concentration of sIgE were detected. Depending on the results, 
patients limited the consumption of one, two or three sources 
of allergens. The QOL was assessed on the basis of the SF-36 
questionnaire before and after intervention and was compared 
to QOL of the control group (n=50). 

Results: We found that IBS patients scored lower on all 
eight scales of the SF-36 QOL questionnaire compared to 
healthy subjects. This applied especially to general health (GH 
domain) and emotional relationships (RE domain). After the 
dietary intervention the significant improvement in general 
health as well as in physical health in IBS patients was noted. 
Other QOL parameters improved, but without statistical sig-
nificance. The improvement in the QOL of IBS patients found 
in this study after dietary intervention was not enough to com-
pensate the statistically significant difference between QOL of 
IBS and healthy subjects. 

Conclusions: Irritable bowel syndrome significantly affects 
the patients quality of life. The dietary treatment can be the im-
portant tool to achieve it’s improvement. Acknowledgements: 
Research supported by the Polish Ministry of Science and Hig-
her Education; research project No. N404 052 31/2712. 

Key words: IBS, diet modification, life quality.
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PO2041
MARGINAL ZINC DEFICIENCY MAY WORSEN DIA-
BETES IN ZUCKER DIABETIC FATTY RATS
L. Rech1, C. Taylor1

1Department of Human Nutritional Sciences, 
University of Manitoba; Canadian Centre for Agri-
Food Research in Health and Medicine, St. Boniface 
Research Centre, Winnipeg, Manitoba, Canada

Background  and objectives: Zinc deficiency may be pre-
sent in diabetes and contributes to hyperglycemia, leading to 
hypozincemia and hyperzincuria. Many of the symptoms of 
zinc deficiency and diabetes are the same, and are related to in-
creased inflammation. Zinc supplementation may improve im-
munity, insulin sensitivity and signalling, and reduce inflam-
mation, which may improve diabetes. The purpose of this study 
was to determine if marginal zinc deficiency (MZD) worsens 
and zinc supplementation (ZS) improves the parameters of 
diabetes and immune cell proportions in Zucker diabetic fatty 
(ZDF) rats.

Methods: The study used 30 male ZDF rats fed MZD (3 
ppm), zinc control ([ZC], 30 ppm), or ZS (300 ppm), and 10 
male lean ZDF rats fed ZC diet, for 8 weeks. Assessment of dia-
betes included obesity, hyperlipidemia, hepatis steatosis, oral 
glucose tolerance testing, glycemic control, pancreatic islet in-
sulin immunostaining, serum markers of kidney function, and 
inflammation (serum haptoglobin and monocyte chemoat-
tractant protein-1 [MCP-1]). Immune cell proportions (B-
cells, T-cells, monocytes/macrophages, and natural killer cells) 
were determined by flow cytometry. 

Results: ZDF rats fed MZD had significantly reduced pe-
ri-renal fat pad mass, improved blood lipid levels (increased 
high-density lipoprotein cholesterol and decreased triglyceri-
des), and an improvement in the blood urea to creatinine ratio; 
however, they had pancreatic islet cell hypertrophy, reduced 
glucose tolerance, and β-cell function. ZS did not change pan-
creatic islet cell size or number. Obesity and diabetes elevated 
serum concentrations of haptoglobin and MCP-1. ZC and ZS 
increased proportions of cytotoxic (CD8) T cells and there was 
a trend (P=0.09) for ZC and ZS to reduce proportions of helper 
(CD4) T-cells compared to lean rats. ZDF rats had a lower CD4 
to CD8 ratio compared to lean rats. There was a trend for ZS 
to reduce proportions of recent thymic emigrants compared to 
ZC and lean ZDF rats (P<0.06). 

Conclusions: MZD may exacerbate diabetes, while ZS had 
no effect on diabetes in ZDF rats. 

Key words: zinc, diabetes

PO2042
OBESITY IS ASSOCIATED WITH REDUCED IRON 
STATUS AND INCREASED HEPCIDIN CONCENTRA-
TIONS IN WOMEN IN SOUTHERN INDIA
I. Aeberli1, P. Thankachan2, A V. Kurpad2 
1Human Nutrition Laboratory, ETH Zurich, Zurich, 
Switzerland 
2St. John’s Research Institute, National Academy of 
Health Sciences, Bangalore, Karnataka, India

Background and objectives: Rapid urbanization in India 
has brought about changes in eating habits and lifestyle leading 
to obesity, but micronutrient (MN) deficiencies still persist. 
The aim of this study was therefore to assess direct associations 
between obesity and NM status in middle class women living 
in an urban area in South India, with a special focus on iron 
metabolism. 

Methods: In a cross-sectional study design, fasting blood 
samples and anthropometric measures of 18-35 year old midd-
le class women in Bangalore, India were collected. Weight, 
height, waist circumference and % body fat (using BodPod) 
were assessed. From the blood samples, inflammatory mar-
kers (CRP and AGP), serum ferritin (SF), transferrin receptor 
(TfR), hemoglobin (Hb), hepcidin, zinc, retinol, folate and vi-
tamin B12 were assessed. 

Results: Of the 146 subjects included, 51 were normal 
weight (NW, BMI<23 kg/m2), 72 were overweight (OW, BMI 
23-29.9 kg/m2) and 23 obese (OB, BMI≥;3 0 kg/m2); 19 were 
diagnosed with the metabolic syndrome. OW and OB subjects 
had a lower iron status (TfR) compared to NW but showed 
increased inflammation and hepcidin (p<0.05). None of the 
other MN (zinc, retinol, folate, B12) or Hb differed signifi-
cantly between the groups. BMI and body fat were associated 
with TfR and hepcidin (p<0.05) in univariate correlations. In a 
multivariate linear regression controlling for CRP and hepci-
din only BMI remained a significant predictor of TfR (p=0.032, 
r= 0.220). Hepcidin was not significantly correlated with TfR 
(r=0.019, p=0.825). 

Conclusions: OW and OB Indian women are at an increa-
sed risk to develop iron deficiency while other MN do not seem 
to be affected. Increased hepcidin points towards an involve-
ment of this protein in the etiology of iron deficiency in obesi-
ty, although direct associations are likely to be confounded by 
inflammation. 

Key words: Iron deficiency, hepcidin, obesity, India, micro-
nutrients.
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PO2043
EFFECTIVENESS OF THE GLUTEN REDUCTION IN-
TAKE, WITH AND WITHOUT PRIOBOTIC, IN IBS PA-
TIENTS WITH POSITIVE SEROLOGICAL TEST FOR 
COELIAC DISEASE
W. Respondek1, I. Traczyk1, M. Jarosz1, M. Mekus1, R. To-
masiuk2 
1Department of Dietetics and Nutrition in Hospitals 
with Clinic of Metabolic Diseases and Gastroentero-
logy, National Food and Nutrition Institute, Warsaw, 
Poland 
2Department of Laboratory Diagnostics, Regional 
Brodnowski Hospital, Warsaw, Poland

Background and objectives: Irritable bowel syndrome 
(IBS) treatment is difficult and often ineffective. The objective 
of this study was to evaluate the effectiveness of a diet with glu-
ten reduction combined or not with probiotic in IBS patients 
with positive serological tests for celiac disease. 

Methods: In 27 IBS patients with elevated antibodies 
against tissue transglutaminase (anti-tTG) and / or anti - glia-
din (AGAs) a 12-week dietary intervention was applied. In 13 
subjects the diet with gluten reduction was recommended (in-
tervention RG) and 14 patients were advised to use the same 
diet, but with probiotic [capsules Lactobacillus rhamnosus GG, 
6x109 cfu twice a day] (intervention RGP). The effectiveness 
of these interventions was evaluated by the changes in the IBS 
symptoms severity and in the antibodies concentration. 

Results: Both the RG and RGP interventions were effective 
in the vast majority of the subjects. The average severity of pain 
and bloating decreased significantly after both types of inter-
vention. In the case of diarrhea and constipation, their severity 
decreased significantly after RGP intervention. In comparison 
to the RG the RGP intervention was successful in a greater por-
tion of persons suffering from diarrhea (90% vs 67%) and flatu-
lence (71.4% vs 54.5%). In the most patients the normalization 
of anti-tTG and AGAs concentration was detected (81,8% and 
75% subjects respectively). 

Conclusions: Gluten intake reduction in IBS patients with 
positive serological test for celiac disease is justified. It results 
in clinical and biochemical improvement. Adding probiotics to 
such diet increases its effectiveness, particularly in IBS patients 
with diarrhea and flatulence. Acknowledgements: Research 
supported by the Polish Ministry of Science and Higher Edu-
cation; research project No. N404 052 31/2712. 

Key words: IBS, gluten intolerance, diet modification.

PO2044
PROCYANIDINS EXTRACTED FROM THE LITCHI 
PERICARP ATTENUATE ATHEROSCLEROSIS AND 
REGULATE GENES CONTROLLING LIPID METABO-
LISM IN APOLIPOPROTEIN-E KNOCKOUT MICE
S. Rong1, Y. Yang1, Z. Wang1, X. Xiang1 
1Department of Food Nutrition Assessment, Institu-
te of Nutrition and Food Safety, Chinese Center For 
Disease Control and Prevention, China

Background and objectives: Epidemiological studies 
strongly supported the role for procyanidins-rich beverages 
and fruits in the prevention of cardiovascular diseases. Pro-
cyanidins extracted from the litchi pericarp (LPPC) is a new 
source of procyanidins isolated and identified in our laboratory 
which has been proven to possess strong antioxidant activities. 
The aim of the present study was to investigate the effect of 
LPPC on atherosclerosis and hyperlipidemia. 

Methods: Apolipoprotein-E knockout (ApoE KO) mice fed 
on a high fat diet (21% fat, 0.15% cholesterol) with or without 
LPPC intervention for 24 weeks. 

Results: The results showed that LPPC intervention alle-
viated atherosclerosis, fat accumulation and hyperlipidemia in 
ApoE KO mice. Moreover, LPPC could significantly increase 
hepatic mRNA expressions of farnesoid X receptor (FXR) and 
small heterodimer partner (SHP) which emerge as key regula-
tors of lipid homeostasis at the transcriptional level, decrease 
mRNA expressions of 3-hydroxy-3-Methylglutaryl (HMG)-
CoA reductase which mediates cholestrol biosynthesis, and 
increase mRNA expressions of ATP-binding cassette transpor-
ter-1 (ABCA1) which modulates cholesterol efflux. 

Conclusions: These findings indicated that LPPC amelio-
rated atherosclerosis and hyperlipidemia via regulating gene 
expression involved in hepatic lipid homeostasis in ApoE KO 
mice fed a HFD. The direct modulation effect of LPPC on sig-
naling pathway may be relevant to explain the health effects 
ascribed to the regular consumption of dietary flavonoids. 

Key words: Procyanidins, atherosclerosis, hyperlipidemia, 
liver, FXR.
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PO2045
ASSOCIATION BETWEEN EATING BEHAVIOR AND 
NIGHTTIME SLEEP AMOUNT IN OBESE CHILDREN
M. Gutierrez1, G. Weisstaub1, J L. Santos2, P. Peirano1 
1University of Chile, Santiago, Chile 
2Catholic University of Chile, Santiago, Chile

Background and objectives: Many studies have shown the 
relationship among sleep patterns and appetite regulation and 
increased risk for obesity .The objective of this study was to 
asses the association between eating behavior dimensions and 
nighttime sleep amount in obese and normal weight schoolers. 

Methods: In a set of 129 schoolers (64 normal weight and 
65 obese), ages 9.9 ±1.79 years normal weight and 9.59±1.49 
years obese, 57% normal weight and 47% obese boys, we as-
sesed the eating behavior dimensions (Child Eating Behavior 
Questionnaire) and nighttime sleep amount (Actiwatch®64) in 
the non-dominant wrist continously for four days. Sleep res-
triction was considered for sleep amount less than 570 minu-
tes. Obesity was defined as BMI>p95 (CDC). Eating behavior 
patterns, nighttime sleep amount and frequency of awakenings 
were compared using ANOVA and chi square. The study was 
approved by INTA ethics committee and parents signed an in-
formed consent. 

Results: Relative to normal weight children, obese children 
showed a higher score in the pro-ingestion dimension and a 
lower score in two anti-ingestion dimensions (satiety response 
and slowness in eating). No differences in sleep amount were 
found between groups. Obese children that slept less than 570 
minutes obtained even less score in the ant-ingestion dimen-
sions compared with obese children who slept more (p<0.05). 

Conclusions: Obese children present different score in 
both pro- and anti-ingestion dimensions of the eating beha-
vior compared with normal weight children within the obese 
group , those who sleep less than recommended for their age 
show even more marked differences in the anti-ingestion di-
mensions. We suggest that the relationship between nighttime 
sleep amount and eating behavior patterns might contribute to 
the understanding of altered nutrition status in childhood. Ac-
knowledgements: DI 2005 MULT 05/06-2. 

Key words: Eating behavior, obesity, nighttime sleep res-
triction. 

PO2046
IS FOOD ALLERGY A CAUSE OF SYMPTOMS 
WHICH IN IBS PATIENTS OPINION ARE INDU-
CED BY CONSUMPTION OF CERTAIN FOOD PRO-
DUCTS?
I. Traczyk1, W. Respondek1, M. Jarosz1, M. Mekus1, R. To-
masiuk2

1Department of Dietetics and Nutrition in Hospitals 
with Clinic of Metabolic Diseases and Gastroentero-
logy, National Food and Nutrition Institute, Warsaw, 
Poland 
2Department of Laboratory Diagnostics, Regional 
Brodnowski Hospital, Warsaw, Poland

Background and objectives: It is not clear why some food 
products are often suspected to cause IBS symptoms. Accor-
ding to one hypothesis it may be due to food allergy. The main 
objective of the study was to estimate the association between 
IgE-depended food allergy and gastrointestinal adverse reac-
tions referred by IBS patients due to the ingestion of certain 
foods. 

Methods: The study included 150 IBS patients and 50 con-
trol subjects. Questionnaire survey data on food products 
which in patients’ opinion cause IBS symptoms were collected. 
In the IBS and control groups the sIgE concentration against 
selected food antigens (egg white, egg yolk, wheat, rye, straw-
berry, apple, lemon, nut) was determined. 

Results: Patients most often connected their IBS symptoms 
with milk and milk products (50%) and eggs (30%). The fish, 
cruciferous vegetables, broccoli, legumes, and peppers, citrus 
fruits, strawberries, nuts were also quite often reported as the 
cause of gastrointestinal complaints. Most of the subjects from 
both IBS and control groups had a little elevated concentration 
of specific IgE against all tested allergens. Moreover, positive 
results for some allergens (apple, egg yolk, nuts) were even 
more frequent in the control group. 

Conclusions: Our results did not confirm that adverse 
reactions after ingestion of certain foods in IBS patients are 
connected with food allergy. It can be assumed, however, that 
IBS typical visceral hypersensitivity may cause that even a 
slight increase of sIgE concentrations, that does not result in 
any complaints in healthy people, may lead to an exacerbation 
of IBS symptoms in people with this syndrome . 

Acknowledgements: Research supported by the Polish Mi-
nistry of Science and Higher Education; research project No. 
N404 052 31/2712. 

Key words: IBS symptoms, food products, sIgE.
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PO2047
HINOKITIOL SUPPRESSES METASTASIS OF HU-
MAN HEPATOMA SK-HEP1 CELLS BY INHIBITING 
MATRIX METALLOPROTEINASE-2/9 AND UROKI-
NASE-PLASMINOGEN ACTIVATOR
W. Yu-Ling1, L. Te-Chung1, L. Kai-Li1

1School of Nutrition, Chung Shan Medical 
University,Taichung City,Taiwan 

Background and objectives: Hinokitiol is a natural com-
ponent isolated from Chamaecyparis taiwanensis. Hinokitiol 
possesses a wide range of biochemical and pharmacological ac-
tivities, including anti-bacterial, anti-proliferative, and antioxi-
dant capacities, as well as induction of cellular differentiation 
and apoptosis. Although hinokitiol has been shown to inhibit 
tumor cell proliferation, the antimetastatic effect of hinokitol 
on human hepatoma is unknown. 

Results: Without a notable cytotoxic effect on SK-Hep1 
cells, hinokitol dose-dependently decreased cell migration 
measured by the Boyden chamber assay. Moreover, hinokitiol 
significantly decreased enzyme activities and protein expres-
sions of matrix metalloproteinase-9 (MMP-9), matrix metallo-
proteinase-2 (MMP-2), and urokinase-plasminogen activator 
(uPA). Additionally, hinokitiol reduced phosphorylation of 
p38 mitogen-activated protein kinases (p38), phosphatidyli-
nositol-3-kinase/serine/threonine protein kinase (PI3K/Akt), 
and focal adhesion kinase (FAK). Data from the electrophore-
tic mobility shift assay showed that hinokitiol significantly re-
pressed nuclear factor kappa B (NF-kB) DNA-binding activity. 

Conclusions: hinokitiol inhibited the metastasis of SK-
Hep1 cells by reducing expression of MMP-2, MMP-9, and 
uPA which may be related to its inhibitory effect on activation 
of p38, PI3K/Akt and FAK as well as transcriptional activity of 
NF-kB. These findings suggest that hinokitiol could be consi-
dered as antimetastatic agent of hepatoma. 

Key words: SK-Hep1, hinokitiol, metastasis, MMP-2/9, 
uPA.

PO2048
ASSESSMENT OF THE RELATIONSHIP BETWEEN 
IBS OCCURRENCE AND SELECTED FACTORS SUS-
PECTED TO BE RELATED TO THIS DISEASE
W. Respondek1, I. Traczyk1, M. Jarosz1, M. Mekus1

1Department of Dietetics and Nutrition in Hospitals 
with Clinic of Metabolic Diseases and Gastroentero-
logy, National Food and Nutrition Institute, Warsaw, 
Poland

Background and objectives: Irritable bowel syndrome 
(IBS) is one of the most common functional gastrointestinal 
disorders. Its pathogenesis is very complex and not fully un-
derstood. The objective of this study was to assess the relation-
ship between the factors in the field of nutritional status and 
medical history and the IBS development. 

Methods: The study involved 150 IBS patients and 50 con-
trol subjects. In all of them anthropometric measurements 
(weight, height and waist circumference) were recorded. Based 
on their results the BMI was calculated and abdominal obesity 
prevalence was assessed. Using questionnaire survey data on 
the prevalence of allergies in the past, allergy in the first-degree 
relatives, allergy, asthma and skin diseases present today were 
collected. 

Results: We found that abdominal obesity, defined accor-
ding to NCEP-ATP III criteria, significantly increased the IBS 
risk development [OR=3.01, 95% CI= [1.0; 9.1], p=0.05]. From 
another analyzed factors only skin diseases were significantly 
more common in IBS patients compared to those without the 
disease (p = 0.005). There was no significant relationship bet-
ween nutritional status measured with BMI and the IBS pre-
valence. 

Conclusions: Abdominal obesity defined according to the 
NCEP-ATP III criteria enhances the risk of IBS development. 
Increased incidence of skin diseases in IBS patients compared 
to the control group indicates that the autoimmune reactions 
can play role in the IBS pathogenesis. 

Acknowledgements: Research supported by the Polish Mi-
nistry of Science and Higher Education; research project No. 
N404 052 31/2712. 

Key words: IBS, risk factors, abdominal obesity.
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PO2049
ASSOCIATION BETWEEN GRAIN CONSUMPTION 
AND SEVERITY OF NON-ALCOHOLIC FATTY LIVER 
DISEASE (NAFLD)
M. Georgoulis1, M. Kontogianni1, N. Tileli1, A. Margari-
ti2, M. Deutsch2, D. Tiniakos3, E. Fragopoulou1, R. Zafiro-
poulou2, Y. Manios1, G. Papatheodoridis2 
1Department of Nutrition & Dietetics, Harokopio 
University, Athens, Greece 
2Department of Internal Medicine, Medical School, 
National Kapodistrian University of Athens, Athens, 
Greece 
3Laboratory of Histology & Embryology, Medical 
School, National Kapodistrian University of Athens, 
Athens, Greece

Background and objectives: There is evidence that long 
term dietary habits contribute to the presence and severity of 
NAFLD. The aim of the present study was to investigate the as-
sociation between consumption of grains and the clinical and 
histological characteristics of patients with NAFLD. 

Methods: Seventy-three NAFLD patients (inclusion crite-
ria: steatosis on liver ultrasound and/or biopsy, elevated ALT 
and/or GGT, exclusion of other causes of liver injury) partici-
pated in the study. Consumption of grains (total, refined and 
whole grains) was estimated through a semi-quantitative food 
frequency questionnaire, while daily energy intake of the par-
ticipants was estimated through three non-consecutive 24hour 
dietary recalls. Medical history, anthropometric indices, body 
composition analysis, physical activity data, biochemical pa-
rameters and inflammatory markers were available for all pa-
tients. Liver stiffness measurements by transient elastography 
was performed in 58 and liver biopsy in 34 patients. 

Results: Consumption of refined grains was positively 
correlated to HOMA-IR index (r=0.291, p=0.014) and in-
treleukin-6 levels (r=0.254, p=0.033), while it was negatively 
correlated to adiponectin levels (r=-0.342, p=0.004). In con-
trast, consumption of whole grains was negatively correlated 
to interleukin-6 levels (r=-0.235, p=0.048), while it was also 
associated with lower levels of HOMA-IR index (standardi-
zed beta coefficient=-0.294, p=0.006) after adjusting for se-
veral potential confounders. No significant correlations were 
observed between consumption of grains and liver stiffness 
measurements or histological parameters. However, consump-
tion of whole grains was associated with lower likelihood of 
non-alcoholic steatohepatitis (OR=0.858, 95%CI=0.739-0.996, 
p=0.045), after adjusting for sex and daily energy intake. 

Conclusions: Our results support the detrimental effect 
of refined grain intake and the beneficial effect of whole grain 
intake on clinical characteristics of patients with NAFLD. Fur-
ther research is required to clarify the role of grain intake in the 
development and progression of the disease. 

Key words: Non-alcoholic fatty liver disease, dietary habits, 
refined grains, whole grains.

PO2050
EFFECT OF ORAL ADMINISTRATION OF DRY 
PURSLANE LEAVES ON ACUTE INTESTINAL IN-
FLAMMATION INDUCED IN MICE
H. Oduro-Obeng1, B. Schwartz2 

1Nutrition and Socio-Economic Division, CSIR-Food 
Research Institute, Accra, Ghana 
2Department of Nutritional Science, Hebrew Uni-
versity of Jerusalem, Rehovot, Israel 

Background and objectives: Omega-3 polyunsaturated 
fatty acids have anti-inflammatory properties and can be bene-
ficial in the treatment of inflammatory diseases, such as ulcera-
tive colitis. The purpose of the current study was to investigate 
the ameliorative effect of purslane, an omega-3 rich vegetable 
in the preventive treatment therapy of experimental ulcerative 
colitis. 

Methods: twenty-five C57BL/6J mice were randomly assig-
ned to DSS-control group, high-dose purslane group (24%), 
medium-dose purslane group (8%), or low-dose purslane 
group (0.8%) receiving 3.5% dextran sulfate sodium (DSS) in 
their drinking water for eight days after ten days of receiving 
the intervention treatment as described above. A negative con-
trol group was also employed to received drinking water plus 
standard diet for the whole duration of the experiment. 

Results: animals fed the different concentrations of purs-
lane did not exhibit a statistically significant trend towards 
histopathological and clinical improvement after day 8 of DSS 
administration. There was no statistically significant difference 
observed between groups 8 days post-DSS. Also, no statistically 
significant decrease in neutrophil infiltration was observed, as 
depicted by myelohyperoxidase activity. However, plasma fatty 
acid profile revealed a high concentration of DHA in the high 
dose group (24%) which was significantly different (p<0.05) 
from the two control groups but not from the other two in-
tervention groups. ALA concentrations were not significantly 
different between all intervention groups. 

Conclusions: our findings do not support a positive role of 
purslane leaves rich in the omega-3 fatty acids (ALA) supple-
mentation in an experimental model of ulcerative colitis. Fur-
ther studies are needed in order to investigate the combined 
role or effect of other compounds in purslane on the ulcera-
tive colitis when given as a dietary supplement. Acknowled-
gements: The authors are grateful to the Pears Foundation of 
England for financial support. 

Key words: Dextran sodium sulphate, colitis, mice, nutri-
tion, fatty acid. 
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PO2051
THE PREVALENCE OF OBESITY AMONG FEMALE 
TEACHERS OF CHILD-BEARING AGE IN GHANA
R. Pobee1, W. Plahar1, W. Owusu2 
1CSIR-Food Research Institute, Accra, Ghana 
2Department of Nutrition and Food Science, Univer-
sity of Ghana, Accra, Ghana

Background and objectives: Obesity has become a public 
health problem in both developed and developing countries. 
In Ghana, the prevalence of obesity is high particularly among 
women. This rising trend of obesity is worrying as studies have 
shown an increased risk of morbidity, disability and mortality 
associated with it. This study examined the prevalence of obe-
sity among Ghanaian teachers of child-bearing age. 

Methods: A cross-sectional survey was conducted on 400 
female teachers between the ages of 18-49 years from two sub-
metropolitan areas in Accra District, Ghana. A questionnaire 
was used to gather information on the socioeconomic status, 
body mass index (BMI), waist-to-hip ratio (WHR), alcohol 
intake, physical activity and food intake. Correlations and chi-
square test were used to determine association between the va-
rious variables and anthropometric indices while ANOVA was 
used for statistical differences between means. 

Results: The mean age, BMI and WHR were 35.9 ± 8.2 
years, 27.2±5.3 kgm-2 and 0.79±0.07 respectively. About 34% 
of the women were overweight while 27% were obese with 
17.8% centrally-obese. There was a strong positive correlation 
between BMI and WHR with age. The prevalence of obesity 
for a woman above 35years was about four times higher than 
the prevalence among the younger age group (<25years) and 
two times higher than that of the middle age group (26-35 
years). This study found that at any age group underweight, 
overweight and obesity co-existed. Socioeconomic variables 
such as marital status, income and parity showed a positive as-
sociation with BMI and waist circumference. Consumption of 
fruits and vegetables was low among respondents. 

Conclusions: The prevalence of obesity was high among 
teachers of child bearing age. This study recommends healthy 
eating guidelines supported with vigorous physical activities 
established in schools to help teachers maintain healthy body 
weights and prevent its associated risk. 

Key words: Obesity, prevalence, women, teachers, Ghana.

PO2052
EFFECTS OF SOY BAR OR OAT BRAN, ALONE OR 
ASSOCIATED, ON CHOLESTEROLEMIA AND OXI-
DATIVE STRESS IN DYSLIPIDEMIC SUBJECTS.
C. Carreira1, A. Pereira1, C. Bortolasci1, D. Barbosa1, L. 
Lobato1, T. Peixe1, J. Mandarino1, E. Lavado1, R. Rodri-
gues1, M. Grossmann1 
1Universidade Estadual de Londrina, Londrina, 
Brazil

Background and objectives: Soy isoflavones have proven 
antioxidant activity as scavenger free radicals. Ingestion of 25 
g/day soy protein can be considered an adjuvant treatment of 
dyslipidemia. Considering the lack of consensus regarding the 
consumption of soy as cereal bar, oat bran, or their combina-
tion in humans, the aim of this study was to evaluate the oxi-
dative stress and lipid profile in dyslipidemic subjects after 45 
days treatment with soy snack bar and oat bran. 

Methods: Eighty-eight dyslipidemic individuals were assig-
ned to 4 groups. Oat bran group ingested oat bran, soy snack 
bar group ingested 3 bars per day of soy, soy snack bar/oat bran 
group ingested 30 g of oat bran plus 3 bars, and control group 
ingested a hypocholesterolemic diet. Body mass index (BMI), 
lipid profile, antioxidant parameter (TRAP) and oxidative 
stress parameters were evaluated. The caloric values and che-
mical composition of oat bran and soy snack bar. 

Results: Individuals of soy snack bar/oat bran showed a sig-
nificant decrease in total cholesterol (CT) (-3.41%) and LDL 
cholesterol (LDL-C) (-6.66%) after 45 d. There was a significant 
increase in HDL cholesterol (10.0%) and a significant decrease 
in the levels of triglycerides (TG) (-8.68%) in the group that 
consumed the soy snack bars. CT showed a significant reduc-
tion between the groups soy snack bar/oat bran and soy snack 
bar after 45 d. Association group showed an improvement in 
antioxidant defenses in relation to all other groups. A signifi-
cant decrease compared to the remaining nitric oxide (NOx) in 
the soy snack bar/oat bran after 45 d. And a significant decrease 
occurred in the group of soy snack bar/oat bran indices TRAP/
FOX, TRAP/MDA and TRAP/NOx. 

Key words: Soy, oxidative stress, lipid profile.
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PO2053
NUTRITIONAL ASSESSMENT IN ONCOLOGICAL 
AND NON-ONCOLOGICAL HOSPITALIZED PA-
TIENTS
D V. Popova1, B. Strahilova1, V. Kamenova1, D. Vunde-
va1, N. Hadjipetrov1, E. Dimitrova1 
1Clinic of Metabolic Diseases and Dietetics, Univer-
sity Hospital Queen Giovanna-ISUL, Medical Univer-
sity of Sofia, Sofia, Bulgaria

Background and objectives: Hospitalized patients due to 
inadequate feeding are often at nutrition risk, causing increase 
of disease duration, complications, mortality rate and hospital 
expenses. The aim of this study was to perform a nutritional 
assessment in hospitalized patients. 

Methods: A random group of 52 hospitalized patients was 
studied: 28 oncological (group A) and 24 non-oncological 
(group B) patients. The nutritional assessment by a special Nu-
trition Day Questionnaire and anthropometric measurements 
was performed. 

Results: Our research established a normal body weight 
of 35.71% in group A and 8.33% in group B, underweight in 
14.29% in group A and 8.33% in group B, overweight in 17.86% 
in group A and 33.34% in group B, obesity in 32.14% in group 
A and 50.0% in group B. Nutritional risk and need of nutri-
tional support was found in 57.14% in group A and 16.67% in 
group B. There was a body weight reduction for the last three 
months in 53.57% in group A and in 20.83% in group B, and a 
decreased food intake for the last week in 50.0% in group A and 
in 33.34% in group B. Reduced appetite was reported in 35.7% 
in group A and in 33.34% in group B. At the end of the survey 
all patients were on a standard hospital diet and only 32.14% 
of group A and 8.33% of group B received nutritional support. 

Conclusions: Nutritional risk in 38.5% and underweight 
in 11.54% of the hospitalized patients were found. The current 
hospital feeding is not corresponding to the nutritional needs 
in half of the hospitalized patients, and nutritional support 
was provided only in half of the risk patients. A nutritional 
assessment and therapy have to be made for all hospitalized 
patients. 

Key words: Nutritional assessment, hospitalized patients, 
nutritional support.
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BLOOD LIPID PROFILES OF GHANAIAN SCHOOL-
CHILDREN
H. Nti1, A. Lartey1, G. Marquis2 
1Department of Nutrition and Food Science, Univer-
sity of Ghana, Legon, Accra, Ghana 
2School of Dietetics and Human Nutrition, McGill 
University, Montréal, Canada

Background and objectives: Blood lipid profiles have been 
associated with cardiovascular risk factors and diseases. Data 
on lipid profiles of Ghanaian children are lacking. This study 
reports on the lipid profiles of Ghanaian schoolchildren bet-
ween the ages of 9-15 years. 

Methods: Fasting blood lipid profiles were determined in 
802 children who participated in the nutritional assessment 
survey among schoolchildren. Finger-prick blood sample was 
used to determine total cholesterol, triglyceride, high density 
lipoprotein (HDL) and low density lipoprotein (LDL) choleste-
rol levels using the cardio-chek PA system analyzer. 

Results: Mean blood lipid profiles for schoolchildren were 
146.1±3.6 mg/dl for total cholesterol, 69.4±2.3 mg/dl for tri-
glycerides, 52.8±1.5 mg/dl for HDL, 79.4±2.4 mg/dl for LDL 
and 3.0±0.1 for total cholesterol/HDL ratio. Using cut-offs for 
normal values of <200 mg/dl for total cholesterol, <150 mg/dl 
for triglycerides, >40 mg/dl for HDL cholesterol, <130 mg/dl 
for LDL cholesterol and <5 for total cholesterol/HDL ratio, the 
prevalence of children with abnormal values were14% for high 
total cholesterol, 4% for high triglycerides, 28% for low HDL, 
9% for high LDL and 4% for low total cholesterol/HDL ratio. 

Conclusions: The majority of Ghanaian schoolchildren had 
normal lipid profiles. However, the substantial proportion with 
low HDL levels requires that interventions be put in place to 
improve physical activity and dietary habits of these children to 
reduce the risk of cardiovascular diseases in adult life. 

Key words: lipid profiles, cholesterol, schoolchildren, Gha-
na.
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PO2055
TOMATOES AS FUNCTIONAL FOOD: ANTI-IN-
FLAMMATORY EFFECTS OF TOMATO KETCHUP 
AND IT’S MAIN MICRONUTRIENTS.
M. Hazewindus1, G R M M. Haenen1, A R. Weseler1, A. 
Bast1 
1Department of Toxicology, Maastricht University, 
Maastricht, The Netherlands

Background and objectives: Persistent low grade inflam-
mation is a common characteristic in the cardiometabolic syn-
drome. Fruit and vegetable consumption in general, but also 
tomato consumption in particular, have been found to mitigate 
this inflammatory process. We examined: firstly, if lycopene, 
vitamins C and E - in quantities as present in tomato and ket-
chup – reduce the formation of inflammatory biomarkers; se-
condly, if a combination of these compounds had synergistic 
effects; and thirdly, the effect of a single consumption of tomato 
ketchup on cytokine production in healthy volunteers. 

Methods: In the first two studies, the anti-inflammatory 
properties of lycopene, vitamins C and E were studied in vitro 
using cultured human endothelial cells. In the third, placebo-
controlled, study, six healthy male volunteers (aged 33 yrs-old, 
BMI 26 kg/m2) consumed a single serving of 200 grams of to-
mato ketchup, naturally containing ca. 30 mg lycopene, 190 mg 
vitamin C and 3 mg vitamin E. Six hours later, blood was co-
llected from these volunteers. On a separate day, this procedure 
was repeated using a tomato-free test meal. The ability to adapt 
to an external inflammatory challenge (i.e. LPS) in these sub-
jects was assessed with a functional bioassay for chemotaxis. 

Results: In cultured endothelial cells, vitamins C and E 
significantly complemented the anti-inflammatory effect of 
lycopene to an increasing degree. In the ex vivo study, tomato 
ketchup reduced TNF-α production and a trend was observed 
for IL-8 inhibition, while tomato ketchup did not alter IL-10 
release in blood from healthy volunteers upon addition of LPS 
ex vivo. 

Conclusions: Tomato ketchup consists of a combination of 
components that have the potential to reduce chronic inflam-
mation. These results strengthen the evidence of the potential 
protective role of tomatoes and tomato ketchup against cardio-
vascular diseases. 

Key words: anti-inflammatory, tomato ketchup, lycopene.
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EFFECT OF TOMATO JUICE CONSUMPTION ON 
LIVER FATTY ACID PROFILE OF RATS WITH HIGH 
FAT DIET-INDUCED HEPATIC STEATOSIS
G. Martin-Pozuelo1, M. Santaella1, V P. Gomez-Gomez1, 
I. Navarro-Gonzalez1, R. Gonzalez-Barrio1, C. Peñafiel2, 
F J. Garcia-Alonso1, M J. Periago1 
1Department of Food Science and Nutrition, Faculty 
of Veterinary, University of Murcia, Murcia, Spain 
2Department of Pathological Anatomy, Faculty of 
Veterinary, Universitiy of Murcia, Murcia, Spain

Background and objectives: Nonalcoholic fatty liver di-
sease (NAFLD) encompasses from simple steatosis (reversible 
and benign) to nonalcoholic steatohepatitis (NASH), cirrhosis 
and even liver failure or hepatocellular carcinoma. NAFLD is 
the most common liver disorder worldwide and it is associated 
with insulin resistance, dyslipidemia and metabolic syndrome. 
Several studies have shown that tomato could ameliorate the 
hepatic lipid metabolism dysfunction. Moreover, a recent study 
pointed out changes in fatty acid composition in mice with or 
without NAFLD. Taking into account all these data, we aimed 
to investigate whether tomato juice intake could modify the li-
ver fatty acid profile in hepatic steatosis induced rats. 

Methods: sixteen male Sprague Dawley rats were randomly 
divided into four groups according to the diet and beverage 
they received: standard diet and water (NA) or tomato juice 
(NL); and high fat diet and water (HA) or tomato juice (HL). 
After seven weeks, rats were sacrificed and liver samples were 
collected in order to carry out a histological examination and 
analyse the fatty acid profile by gas chromatography. 

Results: In rats fed a high fat diet, histopathological exa-
mination revealed grade 2 hepatic steatosis, characterized by 
swelling of hepatocytes and fat accumulation. With regard to 
the liver lipid profile, the monounsaturated fatty acid content 
was 3-fold higher in HL and HA groups, compared to NA and 
NL. The amount of polyunsaturated fatty acid was 6-fold lower 
in HL and HA groups, while no differences were found for sa-
turated fatty acids. Statistical analyses showed differences upon 
high fat diet intake but not upon tomato juice consumption. 

Conclusions: The differences observed in the fatty acid pro-
file are attributable to fat intake and not due to tomato juice 
consumption. 

Key words: Tomato, fatty acid, liver, NAFLD, gas chroma-
tography.
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ELEVATED LEVELS OF FERRITIN, TBARS AND EX-
PRESSION OF HEPCIDIN ARE RISK FACTOR FOR 
TYPE 2 DIABETES DEVELOPMENT
M. Andrews1, M. Arredondo1 
1Micronutrients Laboratory, Institute of Nutrition 
and Food Technology, University of Chile, Santiago, 
Chile

Background and objectives: Obesity and type 2 diabetes 
mellitus share a strong pro-inflammatory profile. It has been 
observed that iron is a risk factor in the development of type 2 
diabetes. The aim of this study was to evaluate the relationship 
between iron nutritional status and inflammation with the risk 
of type 2 diabetes development. 

Methods: We studied 30 obese men with type 2 diabetes 
(OBDM); 30 obese subjects without diabetes (OB), and 30 
healthy subjects (Cn). We isolated peripheral mononuclear 
cells (PMCs) and challenged them with high Fe concentra-
tions. Total mRNA was isolated and relative abundance of 
TNF-α, IL-6 and hepcidin were determined by qPCR. Iron sta-
tus, biochemical, inflammatory and oxidative stress parameters 
were also characterized. 

Results: OBDM and OB patients showed increased hsCRP 
levels compared to Cn group (in mg/L, 4.1 vs 3.0 and 1.1, res-
pectively, p<0.01). OBDM subjects showed higher ferritin le-
vels than Cn group (in μg/L, 95.5 vs 42.8, p<0.01). TNF-α and 
IL-6 mRNA relative abundances increased in OBDM treated 
with high/Fe (p<0.0001). Hepcidin mRNA increased in OB 
and OBDM with basal and high iron concentration (p<0.0001). 
We found that the highest quartile of ferritin was associated 
with an increased risk of type 2 diabetes when it was adjus-
ted to BMI (OR=2.04 CI=5.37-9.17; p<0.001) and HOMA-IR 
(OR=1.19 CI 1.02-1.22; p<0.014). This association was inde-
pendent of the inflammatory status. The highest level of hep-
cidin gene expression also showed a trend of increased risk of 
diabetes (OR=4.54 CI 1.95-21.66; p<0.05). Levels of hsCRP 
over 2 mg/L showed a significant trend of increasing the risk 
of diabetes.

Conclusions: Iron may stimulate the expression of pro-in-
flammatory genes (TNF-α and IL-6), and both hepcidin gene 
expression and ferritin levels could be a risk factor for the de-
velopment of type 2 diabetes. 

Key words: Hepcidin, ferritin, diabetes risk, inflammation.
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SUBJECTIVE PATIENTS’ ASSESSMENT OF QUALI-
TY OF FEEDING PRACTICE IN SELECTED POLISH 
HOSPITALS
W. Lysiak-Szydlowska1, M. Janczuk2 
1Faculty of Health Sciences, Powianski College, 
Kwidzyn, Poland 
2 St. Adalbert Hospital, Gdansk, Poland

Background and objectives: Hospital diet and feeding 
practice deeply effects patients well-being. The aim of the pro-
ject was to study patients’ opinion on quality of nutritional ser-
vice in hospitals. 

Methods: Meals were provided as a catering or in-house 
cooking. 448 patients in various hospitals of the Pomerania 
Voievodship (Poland) were engaged. Research was done on the 
basis of the anonymous questionnaire, which included ques-
tions on demographic data, the quantity and quality of the 
hospital nutrition, dietetic supplements of hospital meals; also 
specificity of the hospital ward were taken into account. 

Results: Data pointed out that patients preferred meals pre-
pared by in-house kitchen as opposed to catering. The taste, 
temperature and consistency as well as quantity of catering 
meals were assessed negatively; only 34% positive versus 69% 
positive for in-house cooking. It was not possible to take into 
account patients’ food preferences in any of the hospital un-
der investigations. Regardless of the specificity of the ward, the 
patients received enrichment by hospital diet to a small extent 
(6% of patients). The most common supplementation was the 
supply of physiological fluid infusion. The study also pointed 
out to insufficient drinking fluids (mineral water, tea, juice) 
supplied at treatment wards. The study revealed that in the sur-
veyed hospitals, patients were not receiving meals, as recom-
mended, before and after therapeutic procedure (diagnostic or 
surgery), and nutritional supplementation was rarely provided. 
The role of nutrition in prevention of hospital malnutrition is 
still underestimated. 

Key words: Quality, hospital nutrition, subjective as-
sessment.
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PO2059
ASSOCIATION OF FOOD GROUPS CONSUMPTION 
WITH CENTRAL OBESITY AMONG IRANIAN WO-
MEN
A. Rezazadeh1 2, N. Omidvar1, B. Rashidkhani1 
1Community Nutrition Department, Faculty of 
Nutrition and Food Technology, Shahid Beheshti 
University of Medical Sciences and Health Services, 
Tehran, Iran 
2Students Research Committee, Shahid Behes-
hti University of Medical Sciences and Health 
Services,Tehran, Iran

Background and objectives: Central obesity (enlarged 
waist circumference) is one of the metabolic syndrome`s risk 
factors. The prevalence of central adiposity has increased preci-
pitously in Iran, especially in women. Evidences suggest a pro-
minent role of dietary intake habits in increasing or decreasing 
the risk of central obesity. The aim of this study was to define 
association of food group consumption with central obesity 
among Iranian women. 

Methods: In this cross-sectional study, 460 women aged 
20-50 years were selected by stratified random sampling in Te-
hran. Dietary intakes were characterized using validated 168 
items semi-quantitative food frequency questionnaires. Food 
items were categorized in to 25 food groups based on similari-
ty of nutrient profiles. Weight, height and waist circumstance 
(WC) were measured with standard methods. Central obesity 
was defined as WC ≥ 88 cm. Multivariate logistic regression 
was used to estimate odds ratio (OR) and 95% confidence in-
tervals (CI). 

Results: The mean of participants’ WC was 84.7 ± 8.5 cm 
and 171 (38.8%) subjects were centrally obese. After adjusting 
for confounders(age, smoking, physical activity and energy in-
take), being in the highest quartile category of consumption 
of poultries (OR: 0.29, 95% CI: 0.15-0.56), low fat dairies(OR: 
0.32, 95% CI: 0.16-0.63), fruit and vegetables (OR: 0.52, 95% 
CI: 0.29-0.94), nuts (OR: 0.83, 95% CI: 0.49-0.93), and olive 
(OR: 0.54, 95% CI: 0.30-0.96) was significantly associated with 
reduced risk of being centrally obese. In contrast, being in the 
highest quartile of consumption of processed meat (OR: 2.04, 
95% CI: 1.10-3.76), visceral meat (OR: 1.89, 95% CI: 1.3-3.48), 
high fat dairies (OR: 2.14, 95% CI 1.19-3.86), solid oil (OR: 
2.58, 95% CI: 1.36-4.87), beverages (OR: 2.20, 95% CI: 1.20-
4.08), refined grains (OR: 3.31, 95% CI: 1.76-6.24) was signi-
ficantly associated with reduced risk, compared to the lowest 
quartile (p-trend: p<0.01). Other food groups (red meat, fish, 
eggs, artificial juices,legumes, garlic, potato, whole grains, 
snacks, sweets, pickles, liquid oil, tea and coffee) were not sig-
nificantly related with central obesity. 

Conclusions: Our findings suggest higher consumption 
of healthier food groups (fruit, vegetables, poultries, low fat 

dairies,nuts,olive) may have a protective effect against central 
obesity in the studied women. However, unhealthy groups 
(processed meat, visceral meat, high fat dairies, solid oil, beve-
rages and refined grains) may increase the risk. 

Key words: Food group, central obesity, women, Iran.
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THE ASSOCIATION OF DIETARY LIPID PROFILE 
WITH HAVING HISTORY OF HYPERLIPIDEMIA IN 
IRANIAN WOMEN
A. Rezazadeh1,2, N. Omidvar1, B. Rashidkhani1, A. Reza-
zadeh3 
1Department of Community Nutrition, Faculty of 
Nutrition and Food Technology, Shahid Beheshti 
University of Medical Sciences, Tehran, Iran  
2Students Research Committee, Shahid Beheshti 
University of Medical Sciences and Health Services, 
Tehran, Iran 
3Agricultre Department, Chalous Azad University, 
Chalous, Iran

Background and objectives: Recent researches suggest that 
saturated fatty acid (SFA) intake increases hyperlipidemia and 
hypercholesterolemia risk; however, diets high in unsaturated 
fatty acids (UFAs) and reduced SFAs can prevent the risk of 
them. The aim of this study was to investigate the associations 
between intake of SFAs, monounsaturated fatty acids (MU-
FAs), polyunsaturated fatty acids (PUFAs) and hyperlipidemia 
in women living in Tehran. 

Methods: In a cross-sectional study 460 women aged 20-50 
y, living in Tehran, were selected by stratified random sampling 
method. Dietary intake was collected by a semi-quantitative 
questionnaire. Participants were asked about having history of 
hyperlipidemia that was defined by a doctor. Nutrient profi-
les were determined by N4 software. The association between 
having history of hyperlipidemia with dietary intake of SFAs, 
MUFAs and PUFAs was assessed by multivariate adjusted lo-
gistic regression. 

Results: The mean±SD age of participants was 33.5±9.7 
y, 24.2% of subjects had history of hyperlipidemia. The mean 
daily intake of total fat, SFA, MUFA and PUFA and choles-
terol was 88.5±45.1 g/day, 35.4±16.9 g/day, 37.9±22.6 g/day, 
27.5±23.3 g/day and 246.7±116.9 mg/day, respectively. After 
adjusting for confounders (age, energy intake, physical activity, 
body mass index and waist circumstance), the odds of hyperli-
pidemia increased in individuals in the highest quartile of die-
tary total fat (OR: 6.4, 95% CI: 1.8-21.6), SFA (OR: 8.3, 95% CI: 
2.2-30.4) and cholesterol (OR: 1.4, 95% CI: 1.1-3.4) consump-
tion. Inversely, being in the highest quartile of dietary PUFA 
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was significantly associated with reduced hyperlipidemia risk 
(OR: 0.63, 95% CI: 0.43-0.65); also, being in the highest quarti-
le of dietary PUFAs/SFAs ratio reduced the hyperlipidemia risk 
(OR: 0.42, 95% CI: 0.19-0.91) [p-trend<0.05]. Dietary MUFA, 
MUFAs/SFAs ratio, UFAs (PUFAs+MUFAs)/SFAs ratio were 
not associated with having history of hyperlipidemia. 

Conclusions: Our findings suggest that having history 
of hyperlipidemia was associated with greater consumption 
of dietary total fat, SFAs and cholesterol in studied women. 
However, higher consumption of dietary PUFAs and higher 
PUFAs/SFAs ratio decreased the hyperlipidemia risk. 

Key words: Dietary profile, history of hyperlipidemia, wo-
men, Iran.
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ROLE OF ANTIOXIDANTS IN THE TREATMENT OF 
MULTIPLE SCLEROSIS
P. Nieto1, J. Serrano-Diaz2,3, M A. Murcia3, M. Carmona2, 
G. Alonso2, M. Martinez-Tome3 
1Department of Pharmacy, Torrecardenas Hospital, 
Almeria, Spain 
2Cátedra de Química Agrícola, UCLM, Albacete, 
Spain 
3Department of Food Science, Murcia University, 
Murcia, Spain

Background and objectives: Multiple sclerosis (MS) is an 
inflammatory demyelinating disease of the central nervous sys-
tem (CNS). T lymphocytes and macrophages attack cells of the 
CNS, releasing large amounts of reactive oxygen and reactive 
nitrogen species. This stress contributes to neuroinflammation, 
demyelination and disease progression. 

Methods: A literature review of antioxidant role in the MS 
treatment was conducted. 

Results: Endogenous antioxidants: In patients with MS, 
there is a loss of reduced glutathione, leading to a reduction 
in the activity of glutathione peroxidase. Superoxide dismu-
tase (SOD) converted superoxide into hydrogen peroxide, a 
less damaging free radical. Reduction of the SOD activity was 
found in erythrocytes of patients with MS. The quinone oxi-
doreductase-1 was strongly upregulated in astrocytes of active 
MS lesions, trying to counteract the adverse effects. Lipoic acid. 
Its antioxidant action is exerted through several mechanisms. 
Effective in MS in animal models has been proven. Exogenous 
antioxidants: Supplementation with 6 g of omega-3/day for 6 
months in MS patients and healthy controls decreased the se-
cretion of proinflammatory cytokines, IL-1b, TNF-alpha, IL-2, 
IFN-gamma, which are elevated in patients with EM. Antioxi-
dant vitamins (α-tocopherol, β-carotene, retinol, and ascorbic 
acid) were reduced in the serum of MS patients during an out-

break. It may be by the increased oxidative stress due to pro-
ducts of lipid peroxidation. Regarding vitamin D, the prevalen-
ce of MS is lower when the consumption of oily fish is higher. 
Sudden decreases in serum levels of 25 (OH) D were associa-
ted with the occurrence of new outbreaks. Saffron reduced the 
symptoms of autoimmune encephalomyelitis, by preventing 
oxidative stress and leukocyte migration to the CNS. 

Conclusions: Clinical trials which determine radiological 
and immunological parameters are necessary to confirm the 
benefit of antioxidants in the development and progression of 
MS. Acknowledgements: Funded by JCCM-FEDER (POIC10–
0195–984). 
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ARGININE, GLUTAMIN AND β-HIDROXY-β- 
METHYLBUTIRATE ADDED TO BROCHOPLEURO-
CUTANEOUS FISTULA TREATMENT
R. Guida1, L. Otero Vidal1

1Intensive Respiratory Care Unit, Hospital del Tórax 
‘Dr. Antonio A. Cetrángolo’, Vicente Lopez, Buenos 
Aires, Argentina

Background and objectives: The addition of arginine, glu-
tamin and β-hidroxy-β-methylbutirate has demonstrated be-
nefit in eschars, burns and diabetic foot treatment; a great deal 
of research is reported in medical literature. The aim of this 
study was to investigate whether this product might be useful 
in the treatment of brochopleurocutaneous fistula. 

Methods: Male patient, 16 years old, diagnosed with poly-
trauma, closed chest trauma and hemopneumothorax. During 
outcome subject had septic shock, respiratory distress and high 
output right brochopleurocutaneous fistula with lung abscess 
and empiema. After 40 days, patient was referred to Hospital 
Cetrangolo. He was admitted with severe protein-caloric mal-
nutrition and 23% of normal weight loss (Body Mass Index: 
14.6 kg/m2) at lean body mass and fat body mass expense (Per-
centile 3 for both assessments). The thoracic wall wound mea-
sured 21 cm lenght, 8.5 cm width and 5.5 cm depth. Continuous 
enteral feeding was administered with specialized formulation 
for metabolic stress according to patient requirements (2300 
ml/2900 kcal) during 15 days, transition was done to a high 
protein - fiber fortified formulation (2400 ml/2900 kcal) during 
35 days until optimal oral intake was reached. From seventh 
day of enteral feeding, 48 g of specialized formulation were 
added containing 14 g of arginine, 14 g of glutamin and 2.4 g 
of β-hidroxy-β-methylbutirate administered by mouth during 
6 months. 

Results: Subject had good outcome with 27% weight gain 
(Body Mass Index: 18.6 kg/m2), fat body mass and lean body 
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mass recovery (Percentile 10 for both assessments), biochemi-
cal parameters normalization, septic focus resolution, thoracic 
wall wound measure significant decreased (7.4 cm lenght, 2.8 
cm width and 1.5 cm depth) with wound edges granulation. 

Conclusions: The supplemental arginine, glutamin and β- 
hidroxy-β-methylbutirate shown effectiveness in the brocho-
pleurocutaneous fistula treatment also contributing to nutri-
tional status recovery. 

Key words: Bronchopleurocutaneous fistula, arginine, glu-
tamin.
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Background and objectives: Nutritional status is a phy-
sical condition related to a broad spectrum of chronic disea-
ses. Total body fat and central adiposity are determinants for 
identifying metabolic complications of obesity; BMI probably 
is not the best alternative. The aim of this study was to explore 
associations between body size and composition, biochemical 
indicators and blood pressure in adolescents according to bio-
logical maturation. 

Methods: In 690 adolescents (12-15 years old), weight, 
height, skinfolds, and circumferences were recorded; BMI, 
body fat content and distribution according to sexual matura-
tion stage were calculated. Blood pressure, serum triglycerides, 
total cholesterol, HDL-C, LDL-C, VLDL-C and glucose were 
measured. Univariate and multivariate analysis were used to 
describe and compare the nutritional status categories with di-
fferent anthropometric and biochemical indicators. 

Results: Body dimension and composition by sex and ma-
turation stage were different. Underweight prevalence was low 
and 23,3% of global overweight (overweight-obesity) was re-
corded. Biochemical indicators were not different between 
boys and girls; only triglycerides and VLDL were different by 
maturation stages within sex. Anthropometric measures, body 
fat and blood pressure increased parallel to BMI increase; ne-
vertheless, more than 30% of adolescents showed excessive 

body fat and 7% central adiposity at risk levels, in spite of nor-
mal BMI. Stepwise Discriminant Analysis evidenced that total 
body fat and waist circumference in boys, and total body fat, 
waist and abdominal circumferences in girls, were the main in-
dicators which described their nutritional status. 

Conclusions: Total body fat and trunk circumferences are 
helpful indicators of the adolescent nutritional status, inclu-
ding maturation stages. Metabolic risk was not identified in 
this group. 

Key words: Body composition, central adiposity.
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COMPARATIVE STUDY OF CHILDHOOD OBESITY 
IN CHILDREN (6-12YEARS) LIVING IN THE RURAL 
AND URBAN COMMUNITIES OF ENUGU STATE, 
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Background and objectives: Childhood obesity is currently 
an escalating epidemic that affects many countries in the world. 
In Nigeria, obesity is not only negatively affecting adults, it 
affects the younger generation as well. Children are becoming 
obese at an alarming rate. This study aims at assessing the pre-
valence of childhood obesity in children (6-12years) living in 
rural and urban communities of Enugu state, Nigeria. 

Methods: A multistage random sampling technique was 
used in selecting 2000 children used in this study, (1000 each 
from the rural and urban areas). A structured questionnaire 
was used to collect information on parents socio demographic 
status, physical activity pattern of the family, and anthropo-
metric indices of the respondents (using standard methods). 
Physical exercise was carried out on a sub sample of the obese 
children. Data was analyzed using anthropometric z scores and 
categorized using WHO anthro software (2007). Comparison 
was done using chi square test for categorized variables. 

Results: The z scores of all the anthropometric indicators 
were significantly higher (p<0.05) for children in the urban 
than in the rural. More of the male children in the urban lo-
cation were obese (70.9%) and overweight (50.4%) while only 
one female child in the rural area was found obese. Possible 
risk of getting obese were highest(46.2%) with children whose 
mothers monthly income was above N46,000 while those who-
se mothers monthly income was below N7,500 had the least 
prevalence (12.8%). The total time spent on exercise contribu-
ted positively to 6% (R=0.06) of the variation in weight loss. 
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Conclusions: Maternal monthly income of less than 
N7,500, physical exercise and healthy eating habit were nega-
tively related to childhood obesity while location, sedentary li-
festyle, higher consumption of macronutrient rich foods were 
contributory factors in determining childhood obesity. 

Key words: Childhood obesity, urban and rural, epidemic, 
overweight.
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IN OVERWEIGHT AND OBESE CHILDREN
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Background and objectives: More children are obese, ex-
posing them to higher cardiometabolic risk. The study exami-
ned the relationships between liver biomarkers and cardiome-
tabolic risk in overweight children. 

Methods: Cross-sectional study in 222 overweight children 
(aged 7-11 years, 56% female, 58% black, 86% obese). Liver bio-
markers included serum C-reactive protein (CRP), aspartate 
aminotransferase (AST) and alanine aminotransferase (ALT) 
levels, and the AST/ALT ratio was computed. Cardiometabolic 
risk markers included total body fat percentage (dual X-ray ab-
sorptiometry), visceral and subcutaneous abdominal adipose 
tissue (magnetic resonance imaging), fasting glucose and insu-
lin, Matsuda index and insulinogenic index (2-hour oral gluco-
se tolerance test), triglycerides (TG), high-density lipoprotein 
(HDL) and systolic blood pressure (SBP). 

Results: Regardless of race or sex, AST/ALT decreased 
with the number of metabolic abnormalities and with higher 
adiposity, visceral and subcutaneous fat, Matsuda index, TG, 
TG/HDL ratio, SBP, and with lower HDL. The associations bet-
ween lower AST/ALT and higher insulin, insulinogenic index 
and SBP were independent of total, subcutaneous and visce-
ral adiposity (r=-.16 to -.22). ALT and CRP increased with the 
number of metabolic abnormalities. Higher ALT was signifi-
cantly associated with greater body fat in boys (r=.22) and, in-
dependently of body fat, with higher insulin in whites and boys 

(r=.22 to .26), and with higher TG in blacks (r = .18 to .20). 
CRP was not associated with any marker of cardiometabolic 
risk after controlling for adiposity. 

Conclusions: Lower AST/ALT was strongly and con-
sistently associated with markers of cardiometabolic risk in 
overweight children, independent of sex, race, and adiposity. 
These findings suggest that the AST/ALT ratio should be eva-
luated further as a potential screening tool in children at risk 
for diabetes and cardiovascular disease. Acknowledgements: 
NIH R01 DK60692; R01 HL087923-03S1, P30 DK56336; 
PR2011-0535 from the Salvador de Madariaga Program of the 
Spanish Ministry of Education and Science. 
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Background and objectives: Metabolic syndrome (MS) 
is characterized by a clustering of metabolic risk factors, in-
cluding central obesity, glucose intolerance, hypertension, 
and atherogenic dyslipidemia, contributing to type 2 diabetes 
(DM2) and cardiovascular disease (CVD). Since the Southern 
Cone of Latin America (SCLA), a region completing nutritio-
nal transition, is undergoing large changes in lifestyle, epide-
miological studies are needed. We aimed to estimate the pre-
valence and distribution of MS in a general adult population 
of the SCLA. 

Methods: We conducted a population-based cross-sectio-
nal study on a multistage-probabilistic sample of 8,000 subjects 
aged 35-74 years old from four cities of Argentina (Bariloche 
and Marcos Paz (MP)), Chile (Temuco), and Uruguay (Cane-
lones). MS was defined following NCEPATP III criteria that 
specifies ≥;3 of: waist circumference ≥;102 cm (men) or ≥;88 
cm (women); elevated triglyceride (≥;150 mg/dl) or specific 
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treatment for dyslipidemia; reduced HDL-cholesterol of <40 
mg/dl (men) or <50 mg/dl (women) or specific treatment, and 
elevated systolic BP (≥;130 mm Hg) or diastolic BP (≥; 85 mm 
Hg) or antihypertensive treatment; and fasting plasma glucose 
≥; 100 mg/dl or self-reported diabetes. 

Results: Of the adult population aged 35-74 yrs, 40.6 % 
(39.6% in men and 41.9% in women) had MS (MP: 42,7%; 
Bariloche: 38,3%; Temuco: 44,3%; and Canelones: 38,6). Age-
specific prevalence of MS was 28.2 %, 40.9%, 50.6 %, and 55.3% 
among persons of 35-44, 45-54, 55-64 and 65-74 years of age, 
respectively. 

Conclusions: We found a high prevalence of MS across 
the SCLA that showed little variation among sites, increased 
directly with age and inversely with level of education. These 
findings emphasize the urgent need to develop public health 
strategies for prevention and treatment of MS, to reduce the 
burden of CVD and DM2 in the SCLA. 

Key words: Metabolic syndrome, prevalence, Latin Ame-
rica.
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EFFECTS OF RICE BRAN OIL AND PERILLA OIL ON 
DMH/DSS-INDUCED COLON CARCINOGENESIS IN 
RATS
P C. Chen1, S C. Li1, C K. Shih1 
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Background and objectives: Colon cancer is the third most 
common cause of cancer death in Taiwan. Dietary n-3 and n-6 
fatty acids play important roles in inflammation-associated co-
lon carcinogenesis. Perilla oil is a good source of n-3 fatty acids 
and rice bran oil has an anti-tumor activity. The purpose of this 
study was to investigate the effect of varying ratios of dietary 
n-6 and n-3 fatty acids on colon carcinogenesis using a chemi-
cally induced animal model. 

Methods: Male Sprague-Dawley rats were fed a modified 
AIN-93G 14% high-fat diet: groups HF and DHF, 14% soybean 
oil; group D10, 14% perilla oil and rice bran oil with modi-
fied n-6 and n-3 ratio of 10; group D2.5, 14% perilla oil and 
rice bran oil with modified n-6 and n-3 ratio of 2.5. All rats 
except for group HF were induced colitis-associated colon car-
cinogenesis by 1,2-dimethylhydrazine (DMH)/dextran sodium 
sulfate (DSS). The severity of colitis was assessed using disease 
activity index (DAI). After 87 days, rats were sacrificed and co-
lon tissues were removed to examine for preneoplastic aberrant 
crypt foci (ACF) and aberrant crypts (AC). Glutathione (GSH) 
levels were measured in colon and liver tissues. 

Results: The DAI score of groups D10 and D2.5 were sig-
nificantly lower than that of group DHF. Group D2.5 and D10 
had significantly lower numbers of colonic ACF and AC than 

did group DHF. For antioxidant capacity, groups D2.5 and D10 
had significantly higher colonic GSH levels than did group 
DHF. Moreover, group D2.5 had significantly higher hepatic 
GSH level than did groups DHF and D10. 

Conclusions: These findings suggest that the combination 
of perilla oil and rice bran oil in diet with modified n-6 and n-3 
ratio of 2.5 may delay colon carcinogenesis via anti- inflam-
matory and anti-oxidative mechanisms. 

Key words: Colon cancer, rice bran oil, perilla oil.
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Background and objectives: Currently, it is observed that 
young population has a high prevalence of metabolic condi-
tions. One of these is the cardiometabolic syndrome (CMS), 
which has become the prelude to type 2 diabetes, coronary ar-
tery disease and stroke, by arteriosclerosis, being the leading 
cause of death in our country, and increasing the disease bur-
den for health sector in forthcoming years. We aimed to de-
termine the prevalence of cardiometabolic syndrome in young 
adults. 

Methods: The following procedures were performed: 
Anthropometric measures, presence of Acanthosis Nigricans 
(AN), blood pressure, biochemical markers, and lifestyle as-
sessment. CMS was diagnosed according to the FID. 

Results: Study included 200 subjects (75.5% female and 
24.5% male) average age 30.47 ± 10.92 years old. 25% of the po-
pulation had SCM, 80.9% abdominal obesity, 35.5% AN; there 
were increases in systolic blood pressure 4.0%, diastolic blood 
pressure 6.1%, Total cholesterol 35.7%, triglycerides 52.8%; low 
HDL cholesterol 43.7%, mild physical activity 58.5% and 21.4% 
consume soft drinks in a daily basis. 

Conclusions: Interventions are needed in lifestyle to stop 
the increasing incidence of SCM in young people, to prevent 
impairment of life quality and life expectancy. 
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Key words: Risk Factors, cardiometabolic syndrome, obe-
sity.
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ORAL TREATMENT WITH GABA IMPROVES THE 
SPLEEN AND PBMC IMMUNE DISTURBANCE IN 
OBESE MICE
Y. Shi1, 2, Y. Ma 2, B. Wang 2, G. Le1, 2, X. Tang1, 2, J. Sun1, 2 
1The State Key Laboratory of Food Science and 
Technology, JiangNan University, Wuxi, China 
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University, Wuxi, China

Background and objectives: Tregs are potent inhibitors 
of insulin resistance and chronic inflammation in long-term 
HFD-induced obesity and T2DM model. Four weeks of oral 
treatment with GABA gave rise to significant increase of Tregs 
in spleen, but just short-term of intervention could not com-
pensate the self-defence of the immune system throughly. The 
aim of our research was to determine whether there was any 
disturbance in T regulatory cell number and function when we 
employed the long-term HFD-induced obesity and T2DM mo-
del and treated orally with GABA. 

Methods: All C57BL/6 male mice were divided into four 
groups: control group was fed with normal diet, high fat group 
was fed with high fat diet (containing 20% lard oil) (HFD), 
two GABA groups were fed with HFD and water containing 
2 mg/mL and 0.6 mg/mL GABA, respectively. The percenta-
ge of Treg cells and CD4+/CD8+ ratio in spleen and PBMC 
were evaluated. Each type of cell was separated for real-time 
RT-PCR analysis. 

Results: After 20 weeks of HFD treatment, mice gained sig-
nificant body weight (P<0.01). Tregs in spleen and PBMC were 
significantly decreased in HFD mice (P <0.05), while GABA 
significantly increased it in both spleen and PBMC (P <0.05). 
HFD significantly decreased CD4+/CD8+ ratio (P <0.05) 
which was reversed by GABA to controls level. Mice weight 
negatively correlated to the frequency of Tregs both in spleen 
and PBMC. Several genes that were crucial for Treg structu-
re, function and survial including OX-40, 4-1BB, SOCS2, fas 
were abnormaly expressed in high fat food fed mice (P <0.05). 
GABA significantly inhibited disorder of these gene expression 
(P <0.05). 

Conclusions: GABA improved the long-term HFD-indu-
ced immune disturbance. 

Key words: Treg, GABA, CD4+/CD8+, immune disturban-
ce.
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AND LIPID METABOLISM DISORDER INDUCED 
BY HIGH-FAT DIET: POSSIBLE ROLES FOR GSK-3β 
AND NRF2
Y. Shi1, 2, L. Li2, G. Le1, 2, Zheng. J2, X. Cheng1, 2 
1The State Key Laboratory of Food Science and 
Technology, JiangNan University, Wuxi, China 
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University, Wuxi, China

Background and objectives: The mechanisms by which 
resveratrol exerts its antioxidative effects on thyroid hormo-
nes (TH) and lipid metabolism are not completely understood. 
Oxidant injury and TH can both activate the PI3K and Akt. 
GSK3β, a downstream of PI3K/Akt pathway, is a negative re-
gulator of Nrf2 activity. The research tries to clarify the effect 
of high-fat diet (HFD) with or without resveratrol on TH and 
lipid metabolism at different periods, and the potential mecha-
nisms related with GSK3β- Nrf2 pathway. 

Methods: C57BL/6 female mice were fed control, HFD and 
HFD plus 0.06% resveratrol, and then they were sacrificed and 
studied at the end of 1st, 3rd, 6th, 13th and 26th week respec-
tively. 

Results: HFD induced TH disorder in plasma, which cha-
racterized by significant elevation of plasma T3 and T4 from 
the 3rd to 13th week and decline at the 26th week, plasma TSH 
was significantly increased from 1st to 26th week together with 
type 1 deiodinase activity in liver decreased at 26th week in 
HFD group. Furthermore, the expression of GSK3β was signifi-
cantly reduced by HFD at the 6th week, but up-regulated at the 
26th week. The mRNA expression of Nrf2 and its target genes 
were significantly higher in HFD group than those in control 
group. The balance of redox state in liver was disrupted by HFD 
at the end of 3rd week, lipid profiles were significantly eleva-
ted at the 26th week in HFD-fed mice. Resveratrol significantly 
relieved TH disorder and oxidative stress, down-regulated 
GSK3β and Nrf2 and recovered dyslipidemia. 

Conclusions: Resveratrol significantly reversed TH level, 
which could induce GSK3β-Nrf2 pathway by activating PI3K, 
and this might be one mechanism of recovering dyslipidemia. 

Key words: High-fat diet resveratrol thyroid hormone 
GSK3β, Nrf2. 
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PO2071
GAMMA-LINOLENIC ACID IMPROVES PALMITATE-
INDUCED INSULIN RESISTANCE IN C2C12 SKELE-
TAL MUSCLE CELLS VIA AMPK/AS160 PATHWAY
P Y. Chen1, T C. Liu1, K L. Liu1 
1School of Nutrition, Chung Shan Medical Universi-
ty , Taichung, Taiwan

Background and objectives: It is well documented that 
lipid oversupply to skeletal muscle is related to the develop-
ment of insulin resistance. In this study, we explored the effect 
of gamma-linolenic acid (GLA), an n-6 polyunsaturated fatty 
acid, on palmitate (PA) induced insulin resistance in C2C12 
skeletal muscle cells. 

Results: In presence of insulin, 750 μM PA could decrea-
se glucose uptake via down-regulation of phosphorylation of 
AMP-activated protein kinase (AMPK), AKT, AS160, and glu-
cose transporter 4 (GLUT4) translocation in C2C12 skeletal 
muscle cells. Addition of 100 μM GLA improved the PA-indu-
ced decrease of phosphorylation of AMPK, AKT and AS160 
as well as GLUT4 translocatoin and glucose uptake stimula-
ted by insulin. In skeletal muscle, AMPK plays a critical role 
in glucose metabolism. Reduction of AMPK expression using 
lentiviruses infection significantly decreased the ameliorative 
effects of GLA against PA-induced insulin resistance in C2C12 
skeletal muscle cells. 

Conclusions: In summary, our data suggested that GLA 
through AMPK/AS160 pathway diminished PA-induced insu-
lin resistance in C2C12 skeletal muscle cell. 

Key words: Gamma-linolenic acid, insulin resistance, 
AMPK, AS160.
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 Background and objectives: Geranylgeraniol (GGOH) is 
the alcohol form of the side chain of Vitamin K1. GGOH has 
been shown to decrease NFκB expression and suppress inflam-
mation. NFκB expression is one of the most important factors 
associated with the onset of atopic dermatitis. Therefore, die-
tary GGOH is expected to alleviate atopic dermatitis. In this 
study, our objective was to validate the effect of GGOH on ato-
pic dermatitis. 

Methods: Five week-old male NC/Nga mice were assig-
ned to one of 4 dietary groups as follows: (1) Control diet, (2) 

Control diet with picryl chloride swabbing on the dorsal skin, 
(3) 0.05% GGOH diet with picryl chloride swabbing, and (4) 
0.5% GGOH diet with picryl chloride swabbing. The diets were 
designed according to the AIN-93G compositions and were 
provided to the mice ad libitum. The condition of the dorsal 
skin was monitored throughout the experimental period. The 
animals were dissected after 6 weeks, and then the livers, white 
adipose tissue, and spleens were weighed. The plasma levels of 
IgE, INF-γ, and IL-4 were also determined. Cross sections of 
the dorsal skin were stained with HE and then observed under 
a light microscope. 

Results: Inflammation in the dorsal skin was significantly 
reduced in the 0.5% GGOH group than in the other 2 swabbed 
groups. Dietary GGOH suppressed atopic dermatitis-induced 
hyperplasia of the epidermis. Moreover, plasma levels of IgE as 
well as spleen weight were lower in the 0.5% GGOH group than 
in the other 2 swabbed groups. 

Conclusions: Dietary GGOH appears to alleviate atopic 
dermatitis, and this beneficial effect might be exerted via the 
suppression of NFκB. 

Key words: atopic dermatitis, geranylgeraniol, IgE.

PO2073
INVOLVEMENT OF THE ESTROGEN RECEPTOR 
AND PI3K/AKT SIGNALING PATHWAYS IN S(-)-
EQUOL-INDUCED ACTIVATION OF NRF2/ARE IN 
ENDOTHELIAL CELLS
T. Zhang1, Q Y. Zhang1, J D. Zhu1, M T. Mi1 
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Third Military Medical University, Chongqing City, 
China

Background and objectives: S(-)-Equol is a natural pro-
duct of daidzein produced by human gut, which has potential 
benefits in cardiovascular diseases. We determined whether 
S(-)-Equol activates Nrf2 during oxidative stress and explored 
the role of Nrf2 in attenuating the damage of endothelial cells 
caused by oxidative stress. 

Methods: Primary endothelial cells were pretreated with 
S(-)-Equol (10nM-250nM), dual luciferase reporter gene assay 
was used to determine the Nrf2-ARE-Luc activity. Nrf2, HO-1 
and NQO1 were analyzed using western blot assay and their 
mRNA levels were analyzed by real-time PCR assay. Cells were 
pretreated with specific inhibitors for estrogen receptor (ER) 
(ICI182,780), PI3K/Akt (LY294002), and ERK1/2 (PD98059) 
followed by treatment with S(-)-Equol, Nrf2, HO-1 and NQO1 
levels were analyzed using western blot assay. Cells were prein-
cubated with H2O2 or tBHP followed by S(-)-Equol, cell via-
bility was determined using CCK-8 assay and cell aopoptosis 
was analyzed using flow cytometry and TUNEL assay. CCK-8 
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analysis was conducted after Nrf2 gene interfered with siRNA 
followed by pretreatment with S(-)-Equol and H2O2. 

Results: S(-)-Equol treatment resulted in the induction of 
an ARE-luciferase reporter gene and this upregulation was 
both dose and time dependent. S(-)-Equol increased Nrf2, 
HO-1 and NQO1 levels. S(-)-Equol treatment affected Nrf2 
mRNA levels only slightly but caused a significant increase in 
HO-1 and NQO1 mRNA levels. Preincubation followed by co-
treatment with S(-)-Equol significantly improved cell survival 
in response to H2O2 or tBHP. Such treatment also reduced 
number of apoptotic cells and TUNEL-positive-stained cells. 
S(-)-Equol-mediated protection of cells against H2O2-induced 
cell apoptosis was attenuated in cells transfected with an siRNA 
against Nrf2. 

Conclusions: S(-)-Equol attenuated cell oxidative stress-
induced injury through Nrf2/ARE antioxidant mechanism in-
volving ER or PIK3/Akt signaling pathway. 

Key words: S(-)-Equol, Endothelial cell, Nrf2. 
Acknowledgements: Supported by the National Natural 

Science Foundation of China (No. 81102129) and Chongqing 
City (No. cstc2011jjA1532). 

Key words: S(-)-Equol, PIK3/Akt signaling pathway, estro-
gen receptor.

PO2074
INITIATION OF AUTOPHAGY THROUGH UNFOL-
DED PROTEIN RESPONSE DURING CANCER-PRE-
VENTIVE GERANYLGERANOIC ACID-INDUCED 
CELL DEATH OF HUMAN HEPATOMA CELLS
Y. Shidoji1, C. Iwao1, K. Okamoto1 
1Molecular and Cellular Biology, Graduate School 
of Human Health Science, University of Nagasaki, 
Nagayo, Nagasaki, Japan

Background and objectives: Precision of anthropometric 
measurements is affected by human error and instrument qua-
lity, which influence the magnitude of detectable changes over 
time and in response to intervention. However, measurement 
error is rarely reported or even assessed in child growth studies. 

Methods: As part of a longitudinal trial to evaluate the im-
pact of zinc supplementation among Burkinabe children 6-30 
mo old, 4 teams of 2 anthropometrists were trained to measure 
height, weight and mid-upper arm circumference (MUAC) ac-
cording to WHO recommendations. Throughout the 15 mo of 
study, regular retraining and 13 standardization sessions were 
completed by recruiting 10-12 children measured twice by 
each team. The square root of the measurement error variance 
defined the technical error of measurement (TEM). 

Results: TEM for child length across all standardizations 
(n=132 children) was 0.43 cm; this fluctuated between 0.27 

and 0.67 cm throughout the study and permitted detection of 
a true change of 1.2 cm (range: 0.8-1.9) with 95% confiden-
ce (95%DC). The TEM for weight was 45 g (range: 30-105; 
95%DC range: 86-297) and for MUAC was 2 mm (range: 1-4; 
95%DC range: 2-10). During the intervention, 10,333 16-wk 
growth intervals and 2,547 48-wk intervals were assessed. TEM 
accounted for 38%, 19% and 213% of the mean 16-wk changes 
in length, weight and MUAC, respectively; and 12%, 6% and 
69% of the respective mean 48-wk changes. 

Conclusions: Regular training, supervision and standar-
dization throughout a 48-wk trial increased the precision of 
anthropometric measures used for impact evaluation. Despi-
te this, MUAC was inappropriate to measure 16-wk changes. 
TEM results can be used to select proper outcome indicators, 
evaluate staff/instrument performance and compare efficien-
cies of using longer time intervals versus larger sample sizes in 
planning trials with growth outcomes.

Acknowledgements: Supported by Thrasher Research 
Fund and Canadian International Development Agency. 

Key words: Anthropometry, child, measurement error.
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INITIATION OF AUTOPHAGY THROUGH UNFOL-
DED PROTEIN RESPONSE DURING CANCER-PRE-
VENTIVE GERANYLGERANOIC ACID-INDUCED 
CELL DEATH OF HUMAN HEPATOMA CELLS
Y. Shidoji1, C. Iwao1, K. Okamoto1 
1Molecular and Cellular Biology, Graduate School 
of Human Health Science, University of Nagasaki, 
Nagayo, Nagasaki, Japan

Background and objectives: Precision of anthropometric 
measurements is affected by human error and instrument qua-
lity, which influence the magnitude of detectable changes over 
time and in response to intervention. However, measurement 
error is rarely reported or even assessed in child growth studies. 

Methods: As part of a longitudinal trial to evaluate the 
impact of zinc supplementation among Burkinabe children 
6-30 months old, 4 teams of 2 anthropometrists were trained 
to measure height, weight and mid-upper arm circumference 
(MUAC) according to WHO recommendations. Throughout 
the 15 months of study, regular retraining and 13 standardi-
zation sessions were completed by recruiting 10-12 children 
measured twice by each team. The square root of the measu-
rement error variance defined the technical error of measure-
ment (TEM). 

Results: TEM for child length across all standardizations 
(n = 132 children) was 0.43 cm; this fluctuated between 0.27 
and 0.67 cm throughout the study and permitted detection of 
a true change of 1.2 cm (range: 0.8-1.9) with 95% confiden-
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ce (95%DC). The TEM for weight was 45 g (range: 30-105; 
95%DC range: 86-297) and for MUAC was 2 mm (range: 1-4; 
95%DC range: 2-10). During the intervention, 10,333 16-wk 
growth intervals and 2,547 48-wk intervals were assessed. TEM 
accounted for 38%, 19% and 213% of the mean 16-wk changes 
in length, weight and MUAC, respectively; and 12%, 6% and 
69% of the respective mean 48-wk changes. 

Conclusions: Regular training, supervision and standar-
dization throughout a 48-wk trial increased the precision of 
anthropometric measures used for impact evaluation. Despi-
te this, MUAC was inappropriate to measure 16-wk changes. 
TEM results can be used to select proper outcome indicators, 
evaluate staff/instrument performance and compare efficien-
cies of using longer time intervals versus larger sample sizes in 
planning trials with growth outcomes. 

Key words: anthropometry, child, measurement error. Sup-
ported by Thrasher Research Fund and Canadian International 
Development Agency.

PO2075
LYCOPENE CONTENT OF THE EGYPTION FOODS-
TUFFS, DAILY INTAKE ESTIMATION AND COMPLI-
CATIONS DEVELOPMENT OF TYPE II DIABETES 
MELLITUS, RATS MODEL
A. Ezz El-Arab1, T. Hassan1, S. Zaky2, G. Ibrahim2 
1Department of Food Science and Nutrition, Natio-
nal Research Center, Egypt 
2Department of Food Technology, Faculty of Agri-
culture, Cairo University, Egypt

Background and objectives: In spite of the interest in the 
role of potent antioxidant properties of lycopene in the pre-
vention of chronic diseases, little is known about the lycope-
ne content of the Egyptian foodstuffs and the contribution of 
these products to the intake of lycopene. This work aimed to 
determine lycopene content of Egyptian foodstuffs, estimate 
daily lycopene intake and investigate the possible role of lyco-
pene in development of type II diabetes mellitus complications, 
regarding the effects of angiotensin-converting enzyme (ACE) 
activity. 

Methods: The lycopene content was estimated by HPLC 
method, and provided to Egyptian representative sample po-
pulation based on national survey to estimate the daily intake. 
We investigated HbA1C and the expression of ACE in a rat 
model of type 2 diabetes (D), diabetes + lycopene (DL, 45 mg/
kg single-dose streptozotocin, and 10 mg lycopene/kg/day), 
lycopene (L) and healthy (H) groups for 28 days. 

Results: The average intake levels of lycopene in Egypt 
are higher than the levels required for its beneficial biological 
effects, with different variations between different populations 

(socio-economic- rural-urban). The main sources of lycopene 
were fresh tomatoes with highly percentage contribution of the 
total amount of this carotenoid in the diet. Blood glucose levels 
and HbA1c% in (D) and (DL) groups increased significantly 
compared to (H) and (L) groups. ACE activity in the (H & DL) 
groups was significantly lower than in the (L &D) groups, res-
pectively. 

Conclusions: These results have implications for the eva-
luation of the daily intake of lycopene in Egypt and raise im-
portant questions for establishing a recommendation for opti-
mal daily lycopene intake. Lycopene intake inhibits the plasma 
ACE activity, a potential marker of development of diabetic 
complications particularly diabetic renal disease and hyperten-
sion. 

Key words: lycopene content,egypt,daily intake,type II 
diabetes,ACE activity

PO2076
EFFECT OF PAPAYA YOGHURT (CARICA PAPAYA) 
TO SERUM LIPID PROFILE LEVEL OF HYPERLIPI-
DEMIC SPRAGUE DAWLEY RAT MODEL
N. Oktoviani1, N. Fatmawati1, N. Muthmainna1, I. Kusu-
maningtyas1, R. Aulia1 
1Undergraduate Medical Student, Faculty of Medici-
ne, Semester VI, Gadjah Mada University, Indonesia

Background and objectives: Hyperlipidemia increases risk 
of cardiovascular disease. Antihyperlipidemia drugs are quite 
expensive and have side effects in long term usage; therefore 
the result of therapy is still not satisfied. An alternative food 
expected to be an antihyperlipidemia is papaya yoghurt. The 
objective of the experiment is to understand the effect of pa-
paya yoghurt (Carica papaya) to the lipid profile of hyperlipi-
demic rats. 

Methods: Adult male Sprague-Dawley rats aged 2 mo and 
weighed 200-250 g were used for this experiment. All 5 groups 
were received 30days high-fat diet. Per treatment-group 5 rats 
were tested. Treatment with distilled water to group I, choles-
tyramine 0.072 mg to group II, papaya yoghurt 4.5 mL/kgBW 
to group III, papaya yoghurt 9 mL/kgBW to group IV, and pa-
paya yoghurt 18 mL/kgBW to group V, was given for 28 days, 
three times a day. The observation of lipid profile (total choles-
terol, HDL, LDL, and triglyceride) was performed at day 0, 14, 
and 28, and then was compared between groups. 

Results: Papaya yoghurt could optimally decrease serum 
total cholesterol up to 53,14%, triglyceride up to 37,41%, and 
LDL level up to 44,20%, and could increase serum HDL level 
up to 66,12% in all samples for 14 and 28 days treatment (p < 
0,05). It is known that the mechanisms for improving the li-
pid profile level are via inhibition of cholesterol absorption and 
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conversion of cholesterol into coprostanol that is excreted with 
feces. 

Conclusions: Our data show that papaya yoghurt could sig-
nificantly improve level of the lipid profile in hyperlipidemic 
rat (p < 0,05), but papaya yoghurt could improve level of the 
lipid profile more efficiently compared to cholestyramine in 
14 days treatment, whereas, cholestyramine was still the most 
effective in 28 days treatment. 

Key words: hyperlipidemia, lipid profile, papaya yoghurt. 

PO2077
VEGETABLES AND PLANT OIL IMPROVE RISK 
FACTOR FOR SECONDARY COMPLICATIONS IN 
SUBJECTS WITH TYPE 2 DIABETES
E. Müllner1, H. Brath2, E. Forster2, K-H. Wagner1 

1Department of Nutritional Sciences, University of 
Vienna, Austria 
2Diabetes Outpatient Clinic, Health Centre South, 
Vienna, Austria

Background and objectives: Diabetes is a growing health 
care problem worldwide. Epidemiological studies emphasize 
the role of glycemic control in T2DM subjects to prevent la-
ter complications. The diet has major impact on the onset and 
progress of diabetes related complications. Therefore a human 
intervention study was performed to investigate the ability of a 
nutritional therapy to modify risk factors associated with dia-
betes. 

Methods: Seventy six diabetic and 21 non-diabetic indivi-
duals participated in this parallel, randomized, intervention-
study. All participants received information about the impor-
tance of a healthy diet, while participant randomly assigned to 
the intervention group received additionally 300 g of vegeta-
bles and 25 ml of plant oil rich in polyunsaturated fatty acids 
per day for 8 weeks. Glycated hemoglobin (HbA1c) and para-
meters of lipid metabolism were measured at baseline, after 4 
and 8 weeks. 

Results: Glycemic control improved significantly after four 
and eight weeks of intervention in diabetic subjects. Surprisin-
gly HbA1c was also significantly reduced after 8 weeks in dia-
betic individuals, receiving information about the benefits of 
a healthy diet. Levels of HbA1c remained constant in healthy 
subjects. Total cholesterol and LDL were significantly reduced 
after 8 weeks of intervention in diabetic and healthy subjects. 
Triglycerides and HDL were not changed during the interven-
tion. There were no significant effects on parameters of lipid 
metabolism in subjects of the information group. 

Conclusions: A nutritional intervention with vegetables in 
combination with a plant oil rich in polyunsaturated fatty acids 
has beneficial effects on glycemic control and lipid metabolism 

of diabetic subjects. Even information about health benefits of 
a balanced diet has impact on glycemic control. 

Key words: diabetes mellitus, glucose metabolism, lipid 
metabolism

PO2078
DIETARY LIPID DYNAMICS IN THE THORACIC 
LYMPH REGULATED BY FOOD COMPONENTS 
AND DRUG IN THE INTESTINAL LUMEN
B. Shirouchi1, Y. Nakamura1, Y. Furukawa1, A. Kawau-
chi1, K. Imaizumi1, M. Sato1 
1Department of Bioscience and Biotechnology, 
Faculty of Agriculture, Graduate School of Kyushu 
University, Fukuoka, Japan

Background and objectives: Metabolic syndrome (MetS) is 
a cluster of metabolic disorders and contributes to the increase 
in cardiovascular morbidity and mortality. Dietary lipids have 
been recognized as contributing factors to the development or 
prevention of MetS. Absorbed dietary lipids in the intestine are 
secreted into the lymph and then transported to the bloods-
tream via the thoracic lymph duct. It is unclear how dietary 
lipid dynamics in the thoracic lymph are associated with the 
development of MetS. Therefore, we evaluated dietary lipid dy-
namics in the lymph regulated by a pancreatic lipase inhibitor 
(kakrol, a cucurbitaceous vegetable native to Bangladesh), an 
inhibitor of cholesterol absorption via NPC1L1 (ezetimibe, a 
hypocholesterolemic drug), and a water retention substance 
(guar gum, a water-soluble dietary fiber), which act in the in-
testinal lumen using thoracic lymph duct cannulation method. 

Methods: Sprague-Dawley rats were trained to consume a 
control diet twice daily and then operated on to cannulate the 
thoracic lymph duct. The rats were fed each control diet or ex-
perimental diet, and their lymph was collected after feeding to 
quantify lipid levels. In each experiment, there were no signi-
ficant differences in body weight and food intake between the 
control and experimental groups. 

Results: Lymphatic triacylglycerol transports in the kakrol- 
and guar gum-fed rats were significantly decreased. Lymphatic 
total cholesterol transports in the kakrol, ezetimibe, and guar 
gum-fed rats were significantly decreased. The pancreatic lipa-
se inhibitor significantly decreased lymphatic lipid transport 
without changing lymph flow. In contrast, the water retention 
substance significantly decreased lymphatic lipid transport via 
the reduction of lymph flow. 

Conclusions: As comprehending the differences of dietary 
lipid transport in the lymph depending on food components 
and drugs, we may gain new insight into the prevention of 
MetS via the regulation of lymphatic dietary lipid dynamics. 

Key words: lymphatic dietary lipid transport, metabolic 
syndrome
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PO2079
MASTICATION EFFECTS ON GLYCAEMIA: PRACTI-
CAL IMPLICATIONS FOR DIET ADVOCACY
V. Ranawana1, M. Leow1,2, J. Henry1 
1Clinical Nutrition Research Centre, Singapore Insti-
tute for Clinical Sciences, Singapore 
2Department of Endocrinology, Tan Tock Seng Hos-
pital, Singapore

Background and objectives: The glycemic index (GI) is 
a well-established dietary tool that enables people to make 
healthier food choices. However, glycemic variability is a per-
sistent observation that challenges the accuracy and use of the 
GI. We were interested in seeing if mastication contributed to 
these variations. The objective of the current study was to de-
termine the role of mastication on glycemic response (GR) and 
GI. Rice was used as the test food as it is the most common sta-
ple eaten in the world and has been implicated in the diabetes 
epidemic. 

Methods: The study adopted a randomized, controlled, 
cross-over, non-blind design and used 15 healthy subjects (8 
males and 7 females, mean (±SD) age 26±6) who returned on 
five separate days for three glucose and two test rice sessions. 
At the rice sessions, subjects chewed each mouthful 15 and 
30 times. Mastication frequency was measured with real-time 
electromyograms recorded using bipolar surface electrodes 
attached to the masseter muscles. Subjective feelings of satiety 
were measured with visual analogue scales. 

Results: Rice chewed to a lesser extent produced a total GR 
(155 mmol.min/L), peak GR (2.4 mmol/L) and GI (68) signi-
ficantly lower than when chewed for longer (184 mmol.min/L, 
2.8 mmol/L and 88 respectively). There was no effect of masti-
cation on satiety. 

Conclusions: The study shows that mastication influen-
ces GI and contributes to variations. This is the first record to 
show that the GI can be affected by an intrinsic human fac-
tor although it is by definition a food property independent 
of such variables. It also shows that rice GR can be reduced by 
a simple alteration in mastication. This has significant public 
health implications especially in rice eating societies where it 
contributes a large glycemic load and increases disease risk. 

Key words: glycemic response, gGlycemic Index, rice, mas-
tication, diabetes. 

PO2081
EFFECT OF A DIET-INDUCED WEIGHT LOSS 
PROGRAM ON CARDIOMETABOLIC RISK IN 
OVERWEIGHT AND OBESE ADULTS
L. Grandisoli1, 2, I. Santos2, E. Aguchiku1, C. Sperandio2, 
N. Damasceno1, 2 
1Department of Nutrition and Dietetics, University 
Hospital, Sao Paulo University, Brazil 
2Department of Nutrition, School of Public Health, 
São Paulo University, Brazil

Background and objectives: Obesity is a risk factor for dia-
betes and cardiovascular disease. However, small weight losses 
of 5-7% are associated with significant improvements in health. 
The goal of this study was to assess the effect of a diet-induced 
weight loss program on cardiometabolic risk in overweight and 
obese adults. 

Methods: Anthropometric and clinical parameters and 
body composition (bioelectric impedance) were analyzed be-
fore and after a 4 mo diet-induced weight loss program at Uni-
versity of São Paulo´s Hospital, Brazil. Patients that modified 
their lipid, glucose or blood pressure drugs during the study 
were excluded. According weight and body fat percentage 
changes, patients were stratified in three groups. Results were 
analyzed using Wilcoxon test (SPSS 17.0). 

Results: Thirty-five patients participated of the study (80% 
females). The mean age was 41 y and mean BMI was 33.7 kg/
m2. Twenty patients lost weight, with median percent of weight 
loss (%WL) of 1.83%. Patients with %WL between 0 and 
1.83% (%WL median = 0.6%) presented reductions in BMI (p 
= 0.017) and diastolic blood pressure (DBP) (p = 0.017). Pa-
tients with %WL > 1.83% (%WL median = 3.11%) presented 
reductions in BMI (p = 0.005), waist circumference (CC) (p = 
0.005), DBP (p = 0.028), LDL (p = 0.017), glucose (p = 0.036), 
insulin (p = 0.032) and HOMA-IR (p = 0.013). Regarding body 
fat percentage variations (%BF), 25 patients showed reduction 
(median %BF = -0.51%). Patients with %BF between 0 and 
-0.51% (median %BF =-0.36%) presented reductions in LDL 
(p = p = 0.019) and DBP (p = p = 0.045). Patients with %BF < 
-0.51% (median %BF= -0.74%) presented reductions in BMI 
(p = 0.028), DBP (p = 0.022), LDL (p = 0.002), total cholesterol 
(p = 0.009), insulin (p = 0.010) and HOMA-IR (p = 0.006). Pa-
tients who gained weight or body fat showed no improvements 
in anthropometric or clinical parameters. 

Conclusions: A 3.1% weight loss and a 0.75% body fat re-
duction due to the weight-loss program were already sufficient 
to improve cardiometabolic risk in these patients. 

Key words: obesity, diet, cardiovascular disease. 
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PO2082
EFFECTS OF COFFEE INTAKE ON INSULIN SIGNA-
LLING PATHWAY IN SKELETAL MUSCLE OF HIGH 
FAT DIET INDUCED OBESE MICE
W. Aw1,2,3, K. Egashira2,3, S. Takahashi2,3, H. Jia2, Y. Kishi-
moto2, H. Tanaka1, H. Kato2 
1Graduate School of Biomedical Science, Tokyo 
Medical and Dental University 
2Corporate Sponsored Research Program “Food for 
Life”, Organization for Interdisciplinary Research 
Projects, The University of Tokyo 
3Graduate School of Agricultural and Life Sciences, 
The University of Tokyo

Background and objectives: Emerging epidemiological 
studies have reported that coffee consumption may reduce the 
risk of Type 2 Diabetes (T2D). Our previous experiments in 
vivo showed that coffee intake suppressed elevated body weight 
gain and tended to alleviate insulin resistance induced by high 
fat diet. The objective of this study was to identify potential me-
chanisms underlying the influences of coffee intake on insulin 
signal in skeletal muscle. 

Methods: 8-week old male C57BL6/J mice were raised for 
9 weeks ad libitum on either a normal diet (ND), a high fat 
diet (HF), or high fat diet containing 2% freeze-dried caffei-
nated coffee (HFCC), or 2% freeze-dried decaffeinated coffee 
(HFDC), or 2% freeze-dried green unroasted coffee (HFGC). 
Protein and total RNA were extracted from skeletal muscle and 
subjected to Western blotting and microarray analysis (Mouse 
Genome 230 2.0, Affymetrix), respectively. 

Results: Western blotting analysis revealed suppression of 
insulin-dependent tyrosine phosphorylation of IRS-1 and the 
levels of IRS-1 bound p85 by high fat diet was ameliorated in 
HFCC and HFGC. Ser473 phosphorylation of Akt/Pkb was 
also improved in HFCC. Microarray and qPCR results showed 
that the expression level of the gene for activating transcription 
factor 3 (ATF3), which is known to be induced by high glucose 
and high fatty acids, was down-regulated in HFCC. In addi-
tion, the expression level of suppressor of cytokine signalling 3 
(SOCS3) which is related to insulin resistance in obese subjects 
was also decreased in HFCC and HFGC. 

Conclusions: Western blotting analyses and gene expres-
sion profiles have elucidated that coffee modulates the insulin 
signaling pathway in skeletal muscle, thereby improving insu-
lin resistance. These findings provide the insight that coffee in-
take may contribute to better management of T2D. 

Key words:coffee intake, insulin signaling pathway, ATF3, 
SOCS3. 

PO2083
SELF-REPORTED RATE OF EATING IS ASSOCIATED 
WITH ACCUMULATED VISCERAL FAT AND CIRCU-
LATING ALT ACTIVITY IN MIDDLE-AGED APPA-
RENTLY HEALTHY JAPANESE MEN
M. Yamada1, K. Mochizuki2, N. Hariya3, N. Kasezawa4, K. 
Tohyama4, T. Goda1 
1Graduate School of Integrated Pharmaceutical and 
Nutritional Sciences, University of Shizuoka, Shi-
zuoka, Japan 
2Faculty of Life and Environmental Sciences, Univer-
sity of Yamanashi, Kofu, Japan 
3Interdisciplinary Graduate School of Medicine and 
Engineering, University of Yamanashi, Kofu, Japan 
4SBS Shizuoka Health Promotion Center, Shizuoka, 
Japan

Background and objectives: Elevated circulating alanine 
aminotransferase (ALT) and the accumulation of fat, particu-
larly visceral fat, in healthy and preclinical subjects are repor-
tedly associated with increased risk for metabolic diseases such 
as diabetes. In this study, we examined whether self-reported 
rate of eating is associated with accumulated visceral fat and 
elevated circulating ALT activity in middle-aged men. 

Methods: We conducted a cross-sectional study of appa-
rently healthy Japanese men aged 30-64 years who participated 
in health checkups. Associations between self-reported rate of 
eating and ALT, other clinical parameters or lifestyle factors 
were determined in 3,929 men by multivariate logistic regres-
sion analyses (MLRA). CT-scan of visceral and subcutaneous 
fat area was conducted for 320 subjects, and these data were 
subjected to analysis of covariance (ANCOVA), followed by 
MLRA with independent variables that included self-reported 
rate of eating. 

Results: ANCOVA showed that self-reported rate of eating 
was significantly associated with BMI, diastolic blood pressure, 
LDL-cholesterol, as well as visceral and subcutaneous fat areas 
after adjustment for age, energy intake, alcohol intake, phy-
sical activity and smoking status. MLRA showed that among 
the lifestyle factors, higher self-reported rate of eating was the 
only variable that was significantly associated with visceral fat 
area, while alcohol intake was another major variable associa-
ted with subcutaneous fat area. Circulating ALT activity also 
showed an association with higher self-reported rate of eating, 
but the association between ALT activity and self-reported rate 
of eating disappeared after adjustment for BMI. 

Conclusions: These results suggest that self-reported rate of 
eating is positively associated with accumulation of visceral fat, 
and as a consequence, with circulating ALT activity in middle-
aged apparently healthy Japanese men. 

Key words: self-reported rate of eating, visceral fat, subcu-
taneous fat, ALT, health checkups. 
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PO2084
RUTIN HAS BENEFICIAL EFFECTS IN THE 
CD4+CD62L+ T CELL TRANSFER INDUCED MO-
DEL OF COLITIS IN THE MOUSE.
C. Mascaraque2, R. Gonzalez1, A. Zarzuelo1, M D. Sua-
rez1, O. Martinez-Augustin1, F. Sanchez de Medina1 
1University of Granada / CIBERehd, Granada, Spain 
2University of Granada, Granada, Spain

Background and objectives: The flavonoid rutin has co-
lonic antiinflammatory activity in chemically induced mo-
dels of colitis. However these have been claimed to have im-
portant mechanistic differences with the human disease. The 
CD4+CD62L+ T cell transfer model shares many pathological 
features with human inflammatory bowel disease and has the 
advantage of being a strictly chronic and T lymphocyte driven 
model of colitis. Hence we have investigated the effects of rutin 
in this model. 

Methods: CD4+CD62L+ T cells were isolated from wild 
type C57B6 mice splenocytes by magnetic separation (Miltenyi 
Biotec). 106 cells were injected intraperitoneally to RAG1 mice 
to induce colitis. For comparison, a PBS control was also em-
ployed. This colitis model produces a disruption of T cell ho-
meostasis, resulting in large and small bowel inflammation at 
5-8 weeks after T cell transfer. Treatment was started in animals 
with diarrhea and significant body weight loss. Experimental 
groups: wild type (WT), transference control (injected with 
PBS), colitis and rutin (28.5 mg/kg). Rutin (or vehicle) were 
administered by gavage. 

Results: the colitis group showed significant changes in all 
the parameters examined compared with the WT and trans-
ference control groups. Rutin was effective in dampening 
the inflammatory response in the intestine, as evidenced by 
lower body weight loss (-20.2±2.5 vs -4.4±1.2), significantly 
decreased mesenteric cytokine expression, especially TNF-α 
and IFN-γ, (123.4±64.7 vs 94.9±31.5 pg/ml and 401.4±119.7 
vs 143.8±8.3 pg/ml) and microscopic parameters. Alkaline 
phosphatase and myeloperoxidase activities in colon were not 
significantly reduced. 

Conclusions: rutin has beneficial effects in the T cell trans-
fer colitis model in mice, indicating that it has colonic antiin-
flammatory activity in lymphocyte driven colitis. 

Key words: rutin, T cell transfer colitis model, flavonoid, 
inflammatory bowel disease. 

PO2085
EFFECT OF THE INTAKE OF A HIGH-FAT SUCRO-
SE DIET ON GUT MICROBIOTA COMPOSITION IN 
RATS
U. Etxeberria1, F. Milagro1,3, N. Arias2, M T. Macarulla2,3, 
M P. Portillo2,3, J.A. Martinez1,3

1Department of Nutrition, Food Science and Physio-
logy, University of Navarra, Spain 
2Department of Nutrition and Food Science, Faculty 
of Pharmacy, University of País Vasco, Spain 
3CIBER Fisiopatología, Obesidad y Nutrición (CIBE-
RObn), Instituto de Salud Carlos III, Spain

Background and objectives: Intestinal microbiota has been 
recently considered as an important factor related to obesity. 
Gut microbiota is altered as a consequence of a long-term die-
tary manipulation, which could have a metabolic impact and 
affect host health. In this sense, the understanding of the diet-
responsive groups of bacteria could give valuable information 
to treat diet-induced obesity and accompanying inflammatory 
complications. Therefore, the aim of this study was to investi-
gate the effect produced by the intake of a high-fat sucrose diet 
on gut microbiota composition in rats. 

Methods: Male Wistar rats were fed on a high-fat sucro-
se (HFS) diet during 6 weeks. Feces were freshly collected at 
baseline and at the end of the treatment. DNA was extracted 
and analyzed by RT-qPCR. Specific primers for the following 
groups of bacteria were used: Bacteroidetes, Bacteroides-Pre-
votella, Clostridium coccoides- Eubacterium rectale, Bifido-
bacterium spp., Lactobacillus group, Enterobacteriaceae and 
Actinobacteria. 

Results: High-fat sucrose diet treatment significantly (p < 
0.05) reduced the levels of Bacteroidetes and Clostridium coc-
coides-Eubacterium rectale. However, no statistical differences 
were found in Lactobacillus spp., Bifidobacterium spp., Bac-
teroides- Prevotella, Actinobacteria and Enterobacteriaceae 
levels at the end of the study when compared to the baseline. 

Conclusions: This study showed that the intake of an obe-
sogenic diet rich in fat and sucrose induces changes in the 
populations of gut microorganisms, confirming that diet is 
shaping the composition of gut microbiota. HFS diet-induced 
obesity is accompanied by lower levels of one of the major bac-
terial phyla in mammalian gut microbiota. 

Key words: microbiota, diet-induced obesity, gastrointesti-
nal tract, RT-qPCR. 
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PO2086
EFFECT OF AHCC ON CD4+CD62L+ T CELL-
TRANSFER INDUCED COLITIS IN RAG MICE
C. Mascaraque2, R. Gonzalez1, A. Zarzuelo1, M D. Sua-
rez1, F. Sanchez de Medina1, O. Martinez-Augustin1 
1University of Granada / CIBERehd, Granada, Spain 
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Background and objectives: a major advancement in our 
understanding of the pathogenesis of inflammatory bowel di-
seases (IBD) has been the development of mouse models of 
chronic gut inflammation. The CD4+CD62L+ T cell transfer 
model shares many pathological features with human IBD and 
has the advantage of being a strictly chronic and T lymphocyte 
driven model of colitis. We tested the antiinflammatory effects 
of active hexose correlated compound (AHCC), a nutritional 
supplement prepared from the mycelium of edible Basidiomy-
cete fungi that contains a 74% of oligosaccharides, specially 
β-glucans. 

Methods: CD4+CD62L+ T cells were isolated from wild 
type C57B6 mice splenocytes by magnetic separation (Miltenyi 
Biotec). 106 cells were injected intraperitoneally to RAG1 mice 
to induce colitis. For comparison, a PBS control was also em-
ployed. This colitis model produces a disruption of T cell ho-
meostasis, resulting in large and small bowel inflammation at 
5-8 weeks after T cell transfer. Treatment was started in animals 
with diarrhea and significant body weight loss. Experimental 
groups: wild type (WT), transference control (injected with 
PBS), colitis and AHCC (714 mg/kg). AHCC (or vehicle) were 
administered by gavage. 

Results: the colitis group showed significant changes in all 
the parameters examined compared with the WT and trans-
ference control groups. AHCC treated mice displayed a lower 
body weight loss (-20.2±2.5 vsvs -6.6±2.2) and intestinal 
weight/length ratio. A macroscopic evaluation of the intestinal 
segments also revealed an improved damage score (1.9±0.3 vs 
1.7±0.3). Ex vivo production of proinflammatory cytokines by 
mesenteric lymph node cells was also significantly decreased 
(TNF-α 123.4±64.7 vs 92.1±30.2 pg/ml; IFN-γ 401.4±119.7 vs 
344.9±135.2 pg/ml; IL-17 129.2±14.9 vs 23.3±10.7 pg/ml). 

Conclusions: AHCC has beneficial effects in the 
CD4+CD62L+ T cell transfer model of colitis. 

Key words: T cell transfer colitis model, AHCC, inflam-
matory bowel disease.

PO2087
THE ASSOCIATION BETWEEN BODY MASS INDEX 
AND BLOOD PRESSURE AMONG SCHOOL CHIL-
DREN IN MALAYSIA
S. Shohaimi1, Y W. Wong1, M. Ahmad1 
1Universiti Putra Malaysia

Background and objectives: Childhood overweight and 
obesity have become a common nutrition-related health pro-
blem and have been associated with a higher risk of hyper-
tension. A cross-sectional study was conducted to determine 
the prevalence of obesity and hypertension and to evaluate the 
association between obesity and blood pressure in school chil-
dren in Malaysia. 

Methods: 315 boys and 357 girls aged 9-10 y (mean age, 
9.6±0.5 years) in the states of Selangor and Kuala Lumpur par-
ticipated in this study. Multi-stage stratified random sampling 
was used to select the participants. The children were classified 
on the basis of age and sex-specific BMI percentile as normal 
weight (< 85th percentile), overweight (≥ 85th and < 95th per-
centile) or obese (≥ 95th percentile) while hypertension was 
defined using National High Blood Pressure Education Pro-
gram (NHBPEP) cut-off percentiles. 

Results: The mean BMI for boys and girls were 21.4±5.7 
and 19.1±4.6 kg/m2 respectively. The mean systolic blood pres-
sure (SBP) for boys and girls were 103±13 and 99±12mmHg 
respectively while the mean diastolic blood pressure (DBP) for 
boys and girls were 63±11 and 60±9mmHg respectively. The 
results revealed a high prevalence of overweight (22.6%) and 
obese (18.1%) children. The prevalence of hypertension among 
the children was 10.9%. Obese children were more likely to 
have hypertension (OR=15.6, p < 0.001). Logistic regression 
analyses showed child’s BMI was significantly associated with 
increased odds of hypertension across gender (all p < 0.005) 
except for SBP in girls. 

Conclusions: There is an urgent need of having health in-
tervention programs to address the problem of obesity in chil-
dren in order to reduce the risk of developing hypertension. 

Key words: BMI, childhood obesity, hypertension, chil-
dren, dietary intake
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PO2088
WEIGHT LOSS AND DIET CHANGE AS RESULT OF 
A 12-WEEK DIET AND PHYSICAL ACTIVITY INTER-
VENTION IN BREAST CANCER SURVIVORS
L. Hurtós1, 2, N. Travier2, G. Buckland2, L. Arribas1, I. Pei-
ró1, A. Fonseca2, A. Agudo2 
1Clinical Nutrition Unit, Catalan Institute of Oncolo-
gy (ICO-IDIBELL), L’Hospitalet de Llobregat (Barcelo-
na), Spain 
2Unit of Nutrition, Environment and Cancer, Catalan 
Institute of Oncology (ICO-IDIBELL), L’Hospitalet de 
Llobregat (Barcelona), Spain

Background and objectives: Observational and experi-
mental evidence suggests that energy restriction from a low-
calorie diet and increased energy expenditure induced by 
physical activity (PA) could promote weight loss/maintenance 
that might be an important determinant of breast cancer (BC) 
prognosis. The aim of the present study was to assess the fea-
sibility and effects of a diet and PA intervention designed to 
induce weight loss in BC survivors. 

Methods:The intervention of this 12-week single-arm 
pre-post pilot study involved group-based sessions: one-hour 
weekly diet sessions delivered by a nutritionist and 75-minu-
te bi-weekly PA sessions of moderate-to-high intensity led by 
experienced PA monitors. This intervention, conducted at the 
Catalan Institute of Oncology (Barcelona, Spain), in spring 
2012, was targeted at overweight and obese women, aged 18 to 
75 y, who had recently (up to 6 months previously) completed 
chemotherapy and/or radiotherapy for a non-metastatic BC. 
Before and after the intervention, anthropometry was measu-
red and three 24-hour recalls were obtained. 

Results:A total of 113 BC survivors were identified through 
hospital records and invited to participate and 42 of them, aged 
33 to 70 y, signed the informed consent form and started the 
intervention. Among the 37 women who completed the inter-
vention, we observed a significant average weight loss of 5.62 
kg (sd = 2.04), as well as significant decreases in body mass in-
dex, fat mass and waist and hip circumferences. Significant de-
creases in total energy (-27%), fat (-39%), saturated fat (-44%) 
and carbohydrates (-24%) were also observed, while no diffe-
rences were found for protein or fiber. 

Conclusions: This pilot study demonstrated the success of a 
short-term lifestyle intervention based on diet and PA to indu-
ce weight loss and promote healthful changes in dietary habits 
in BC survivors. Further study is needed to determine the pos-
sible impact of this lifestyle change on BC prognosis. 

Key words: BC, seweight loss, diet. 
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EFFECTS OF ALPERUJO EXTRACT ON β-CELL 
FUNCTION UNDER STRESS WITH GLUCOSE AND 
HYDROGEN PEROXIDE.
C. Gonzalez1, M. Andrews2, E. Leiva1, M. Arredondo2 
1Faculty of Sciences of Health, University of Talca, 
Talca, Chile 
2Micronutrients Laboratory, INTA, University of 
Chile, Santiago, Chile

Background and objectives: Alperujo, an olive mill waste 
is a by-product rich in polyphenols, with a role as antioxidants, 
that could protect the organism against oxidative damage as oc-
curs in Type 2 diabetes. The aim of the study was to investigate 
the antioxidant properties of alperujo extract (AE) on β-cells 
challenged with glucose and hydrogen peroxide (H2O2). 

Methods: MIN6 cells were cultivated with DMEM as fo-
llow: 1) Pre-incubation with 20 µM of total phenol from AE 
for 3 days and then challenge with glucose (100 mM) or H2O2 
(0.15 mM) for 24 hours; 2) Pre-incubation with glucose (100 
mM) or H2O2 (0.15 mM) for 5 days with and without AE. Af-
ter that, we determinate insulin and reactive oxygen species 
(ROS) production, intracellular iron and mRNA expression of 
BAX, BCL-2, Thioredoxin and UCP-2 genes by qRT-PCR. 

Results: Insulin production increased in pre-incubated cells 
with AE and in those challenged with glucose and H2O2 for 5 
days. ROS generation was increased in the cells pre-incubated 
with AE and with the stressors. Compared with control, the 
intracellular iron was increased in cells pre-incubated with glu-
cose, H2O2 and in cells pre-incubated with AE (p < 0.001). The 
mRNA relative abundance of Bax only increased (p < 0.001) in 
cells pre-incubated with glucose, however the Bax/Bcl-2 ratio 
increased in cells pre-incubated with stressors and with AE. 
Thioredoxin decreased (p < 0.001) in the cells pre-incubated 
with glucose, H2O2 and with AE. UCP-2 mRNA increased 
in cells pre-incubated with glucose (p < 0.05) and H2O2 (p < 
0.001) and decreased in the cells pre-incubated with AE. 

Conclusions: In this research we found that alperujo ex-
tract could be an inductor of apoptosis of β-cell together with 
a stressor. 

Key words: Diabetes mellitus, oxidative stress, iron, Bax/
Bcl2 ratio, insulin. 



1267Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

PO2090
PREDICTIVE FACTORS OF ARTERIAL BLOOD 
PRESSURE IN YOUNG UNIVERSITY STUDENTS, 
CÓRDOBA, ARGENTINA
M. Defagó1, R. Bocco2, A. Moreno2, N. Perovic1 
1Escuela de Nutrición, Facultad de Ciencias Médi-
cas, Universidad Nacional de Córdoba 
2Dirección de Salud, Secretaría de Asuntos Estu-
diantiles, Universidad Nacional de Córdoba, Argen-
tina

Background and objectives: The university stage could be 
the first moment to take decisions about health. An increased 
risk of cardiovascular diseases (CV) has been detected in youth 
and adolescents, and this risk is different to adults. The purpose 
of this study was to examine risk and protective CV factors re-
lated to arterial blood pressure (BP) among university students 
in Córdoba, Argentina. 

Methods: A random sample based on the clinical records 
from universitary students attendees to Health Direction (Stu-
dent Department, Universidad Nacional de Córdoba) was de-
veloped during 2012. Data about Body Mass Index (BMI), BP, 
alcohol and tobacco consumption, age, sex, school and college, 
family history of CV diseases, and physical activity were analy-
zed. BMI was classified according to OMS and BP by ESC. Chi2 
test was employed to analyze differences between variables, 
and a multivariate logistic regression analyses was performed. 
Stata version 11.0 was used for all analyses. 

Results: about nutritional status of 401 students (38% male, 
62% female), 65.66% were normal, 5.26% low weight, 22.31% 
overweight, 5.51% grade-1 obesity and 1.21% were grade-2 
obese. About BP values, the population under study showed 
the distribution: 61.85% optima, 23.69% normal, 8.48% high-
normal, 4.24% grade-1 hypertension, 0.25% grade-2 hyperten-
sion, and 1.25%, isolated systolic hypertension. A higher pro-
portion of women had normal BMI in relationship to men (p < 
0.05). Also, women had higher proportion on normal BP com-
pared to men (p < 0.001). Logistic regression showed a strong 
correlation between normal BP and normal BMI (OR 3.07, IC 
95% 1.55-6.08, p < 0.001), adjusted by sex, age, family history 
of CV diseases, tobacco, alcohol, and physical activity. Female 
sex had a strong association with normal BP (OR 2.4, IC 95% 
1.02-4.07, p < 0.05). 

Conclusions: normal BMI and female sex can predict nor-
mal BP in young university students. 

Key words: blood pressure; protective factors; youth.
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MAPPING OF CIVIL SOCIETY ORGANIZATIONS IN 
LATIN AMERICA AND THE CARIBBEAN
M V. Tiscornia1, L. Allemandi1, V. Schoj1 
1Fundación InterAmericana del Corazón Argentina, 
Buenos Aires

Background and objectives: Cardiovascular disease (CVD) 
is highly prevalent across Latin America and the Caribbean 
with heart disease and stroke constituting the number one cau-
se of death. Hypertension is the main risk factor for CVD. The 
reduction of dietary salt strongly correlates with lower blood 
pressure and reduced risk of heart disease and stroke. Joint 
efforts from different sectors should be undertaken to guaran-
tee effective salt reduction initiatives. The objective of this stu-
dy is to identify and describe civil society organizations in the 
region whose work relates to dietary salt reduction. 

Methods: This is a cross-sectional descriptive study that in-
cludes the mapping of civil organizations in Latin America and 
the Caribbean to identify those who are working on dietary salt 
reduction. We developed a structured questionnaire to be sent 
to the organizations identified during the mapping phase. Data 
collection and analysis is based on the grounded approach. 

Results: We identified 62 organizations from 16 countries. 
We received 26 completed questionnaires from 14 countries. 
From the total number of organizations: 76.9% work on issues 
related to high blood pressure: 53.8% on research, 53.8% on the 
promotion of public policies, 65.4% on education campaigns 
targeted to consumers, patients and health professionals, and 
46.1% conduct community-based activities. We found that 
88.4% of the organizations specifically work on issues related to 
salt intake: 50% on research, 23% on advocacy, 57.7% on edu-
cation, 19.2% on national, regional or local media campaigns 
linked to salt intake, and 23% on salt-related community-based 
activities. 

Conclusions: This study represents a first step to identify 
regional civil society organizations involved in dietary salt re-
duction. As a result of this mapping, the ALASS (Acción La-
tinoamericana Sal o Salud) network will be strengthened and 
future collaborations and strategies will be developed. 

Key words: civil society organizations,salt,cardiovascular 
disease,hypertension. 
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EFFICACY OF A NUTRITION EDUCATION PRO-
GRAM FOR RURAL THAI PREDIABETICS
S. Songchitsomboon1, N. Pimsingh2, S. Ongroon-
gruang3 
1Faculty of Medicine, Ramathibodi Hospital, Mahi-
dol University, Thailand 
2Phetchabun Provincial Health Office, Ministry of 
Public Health, Thailand 
3Former Head of Department of Community and 
Family Medicine, Faculty of Medicine, Thammasat 
University, Pathum-thani, Thailand

Background and objectives: Thai National Health Exami-
nation Survey IV, 2009 reported the prevalence of impaired fas-
ting glucose (IFG) is 10.7%, in males 11.8%, in females 9.5%. 
This study was conducted to examine the efficacy of a nutrition 
education program, involving group intervention among Thai 
prediabetics living in rural community settings in order to pre-
vent progression to type 2 diabetes. 

Methods: A two-group quasi-experimental design was 
carried out with one-hundred and two pre-diabetic subjects 
(almost are farmers). They were recruited from rural district 
in Phetchabun province, in the lower northern region of Thai-
land. There were 49 subjects in the intervention group and 53 
in the control group. Nutrition education program consisted 
of six sessions with group based learning in a one year follow 
up. The process covered active learning in nutrition knowledge 
and skill practice in dietary self-management. Assessments for 
evaluation included biochemical characteristics, anthropome-
try and nutrient intakes. 

Results: During one year follow-up, prevalence of new type 
2 diabetic case in the intervention group was 10.2% (5/49), 
compared with 13.2% (7/53) in the control group. Data analysis 
in subjects who do not turn to diabetics showed that subjects 
in the intervention group (n = 44) increase their self-efficacy in 
meal plan and in decision of food choice. This resulted in pro-
per total energy and carbohydrate intake. After one year, per-
centage of prediabetic subjects with BMI >23 kg/m2 (56.8%), 
FBG >100 mg/dL(63.6%), HbA1c >5.9% (29.5%), triglycerides 
>150 mg/dL (25.0%), total cholesterol >200 mg/dL (13.6%) in 
the intervention group were significantly lower than the con-
trol group [80.4, 89.1, 52,2, 45.7, 30.4% (total number = 46), 
respectively]. 

Conclusions: Results from this study suggested that nutri-
tion education in community based on group intervention is 
effective at improving diabetes risk factors among rural Thais. 

Key words: prediabetes, self-dietary management, rural 
community. 
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2Institute of Gerontology, Universiti Putra Malaysia, 
Selangor Darul Ehsan, Malaysia  
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4Department of Medicine, Faculty of Medicine and 
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Background and objectives: Cardiovascular disea-
se (CVD) is the leading cause of mortality and morbidity in 
patients with type 2 diabetes mellitus (T2DM). Although pa-
tients with T2DM and CVD share common risk factors, the 
link between these diseases remains largely unexplained. Thus, 
this study intends to identify the predictors of CVD in Asian 
T2DM patients. 

Methods: We conducted an analytical cross-sectional study 
on 313 patients aged 30 to 78 diagnosed with T2DM at selec-
ted tertiary hospitals upon prior ethical approvals. Systematic 
random sampling method was applied in patient selection. 
Socio-demographic data was assessed using a pre-tested in-
terviewer-administered structured questionnaire. Diet (by 24-
hour dietary recall), physical activity level [via International 
Physical Activity Questionnaire (IPAQ)], smoking and alcohol 
consumption status were ascertained. Anthropometric mea-
surements were performed according to standard procedures. 
Clinical and laboratory characteristics on cardiovascular risk 
factors (medical history, treatments, blood pressure, glycemic 
control, and lipid profile) were collected from medical records, 
clinical examination and face-to-face interview. All statistical 
analyses were performed by using SPSS Statistics Version 21.0. 

Results: The mean age of study subjects was 55.7±9.2 years, 
with a mean diabetes duration of 10.1±8.1 years; 52.1% subjects 
were females; and majority were Malays (47.0%). Approxima-
tely one third (36.1%) of the subjects were suffering from CVD. 
Logistic regression using forward stepwise method showed age 
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(B = 0.056, adjusted OR95%CI = 1.058, p = 0.004), lower HDL-
C level (B = -1.466, adjusted OR95%CI= 0.231, p = 0.003), 
working status of self-employed (B=1.381, adjusted OR95%CI 
=3.978, p = 0.002), low (B = 1.164, adjusted OR95%CI = 3.203, 
p < 0.001) and moderate physical activity levels (B = 1.172, ad-
justed OR95%CI = 3.227, p < 0.001) compared to high physical 
activity level were significantly associated with higher CVD 
risk, upon adjustment for potential covariates. 

Conclusions: Increased age, lower HDL-C, low and mo-
derate physical activity levels, and working status appeared to 
be significant predictive factors of CVD among the T2DM pa-
tients studied. 

Key words: cardiovascular disease, type 2 diabetes mellitus, 
predictors. 
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Background and objectives: Cardiovascular disease (CVD) 
is the principal cause of death in patients with type 2 diabetes 
mellitus (T2DM). A growing body of evidence revealed that 
diet is a key modifiable factor in preventing and reducing CVD 
risks. However, there is scant data addressed on dietary intake 
and complementary medicine usage of type 2 diabetic patients 
among multi-racial groups of Malaysia. This analytical cross-

sectional study aimed to intensively examine and compare the 
dietary compliance, dietary supplementation and traditional 
remedy usage of type 2 diabetic patients with and without CVD 
from selected tertiary hospitals in Malaysia. 

Methods: Socio-demographics, dietary intakes, dietary 
supplementation, traditional remedy use, health history, 
anthropometric measurements and clinical characteristics 
were collected during the face-to-face interview. 

Results: 313 patients treated for T2DM participated in this 
study, in which 36.1% of them had CVD. The mean age of study 
subjects was 55.7±9.2 years (mean diabetes duration 10.1±8.1 
years) and 52.1% were females. On the whole, mean total energy 
intake of patients was 1674±694 Kcal/day. Patients with CVD 
consumed higher total calories (p = 0.001). Likewise, mean 
carbohydrate, protein and total fat intake of CVD patients were 
significantly higher than non-CVD patients (p < 0.05), while 
mean intakes of cholesterol, fiber, minerals and vitamins were 
comparable between CVD and non-CVD groups. Regardless of 
CVD status, a notably high proportion of the patients did not 
meet the recommendations of the Medical Nutrition Therapy 
Guidelines for T2DM for total energy, carbohydrate, protein, 
total fat, and fiber intakes. Meanwhile, 52.4% used at least one 
dietary supplement and 12.1% took single traditional remedy 
or in various combinations. 

Conclusions: Despite the dietary compliance, traditional 
remedies and supplement intakes did not differ between CVD 
and non-CVD patients, our dietary investigations warrant a 
better insight of the current dietary status of diabetics. 

Key words: cardiovascular disease, type 2 diabetes mellitus, 
dietary status. 
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Mohd Shariff1, M N. Mohd Taib1 
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Background and objectives: Disordered eating and 

overweight are major public health problems among adoles-
cents. The aim of this study is to determine the relationship 
between disordered eating, eating behaviors and body weight 
status among adolescents in Kuala Lumpur, Malaysia. 

Methods: A cross-sectional multistage study was carried 
out in four selected schools in the Federal Territory of Kuala 
Lumpur. A total of 569 Malaysian students (male:42%; fema-
le: 52%) between the ages of 13-17 years completed the Eating 
Attitude Test-26 (EAT-26) that measures the symptoms and 
characteristics of disordered eating and Three Factor Eating 
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Questionnaire (TFEQ-R) which was used to measure restrai-
ned eating, uncontrolled eating, and emotional eating. Body 
weight and height of students were measured and BMI-for-age 
by sex was used to determine the body weight status. 

Results: The prevalence of overweight and obesity (26.0%) 
was almost four times higher than the prevalence of thinness 
(7.0%) although 67.0% adolescents were normal weight. About 
one in five (24.4%) adolescents was engaged in disordered ea-
ting. It was found that the highest prevalence of disordered ea-
ting (39.3%) was found among obese adolescent followed by 
overweight (29.8%), normal weight (21.8%) and underweight 
(20.0%) adolescents (X=12.4, p < 0.05). Adolescents reported 
a mean score of 12.16±3.29, 19.56±5.07, 5.08±2.24 in the cog-
nitive restraint, uncontrolled eating and emotional eating res-
pectively. All four predictor variables were significant in explai-
ning the BMI-for-age among adolescents (F (4, 564) = 27.55, 
p < 0.05). Restrained eating (t = 6.91, p = < 0.05), disordered 
eating (t = 4.65, p < 0.05), uncontrolled eating (t = 2.59, p = 
<0.05), and emotional eating (t = 2.51, p < 0.05) contributed 
significantly towards BMI-for-age among adolescents. 

Conclusions: This study suggests that future intervention 
programs should implement healthful eating behaviors as it is 
needed to prevent obesity and eating disorders in adolescents. 

Key words: Disordered eating, eating behavior, body weight 
status, adolescent. 
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NUTRITION KNOWLEDGE AND DIETARY LIFES-
TYLE AS CANCER RISK FACTORS AMONG UNIVER-
SITY OF IBADAN UNDERGRADUATES, NIGERIA
K. Ajayi1, O. Adepoju1 

1Department of Human Nutrition, University of 
Ibadan, Ibadan, Oyo State, Nigeria

Background and objectives: Nutrition knowledge and 
attitudes have effect on eating habits. Many healthy lifelong 
practices begin in adolescent. The aim was to determine the 
undergraduate students of University of Ibadan’s knowledge of 
nutrition, lifestyle and dietary pattern as risk factors to cancer. 

Methods: A total of 407 undergraduates (206 males and 
201 females) were selected from four male and three female 
halls of residence in the University using non probability sam-
pling technique. A pre-tested, interviewer administered semi-
structured questionnaire was used to obtain information on 
demographic, knowledge of nutrition and risk factor of cancer 
(20 points), lifestyle, dietary pattern, and anthropometric in-
dices were taken. Nutritional status was determined using the 
World Health Organization growth standard. Descriptive sta-
tistics and Chi-square test were performed on data at 5% level 
of significance. 

Results: Mean age of respondents was 21.42±2.58 (male) 
and 20.44±2.36 (female). Mean nutrition knowledge score in 
relation to risk of cancer was 10.72±4.34 and 11.77±4.75 male 
and female respectively (p < 0.05). No significant difference 
existed in awareness of risk factors of cancer between male and 
female. Respondents’ physical activities were moderate: 19.4% 
daily, 8.1% 4-6 times/week, 21.6% 2-4 times/week and 50.9% 
less than 2 times/week. Mean BMI was 22.16 ±3.13 (male) and 
22.60±3.52 (female). 35.7% and 64.3% male and female were 
obese (p < 0.05). Fried foods, smoked fish, cured meat con-
sumption was high while consumption of fruits and vegetables 
was low. 

Conclusions: Health promotion activities that aim to en-
hance student’s awareness of good nutrition and risk factors of 
cancer should be promoted among the undergraduates. 

Key words: nutrition knowledge, lifestyle, dietary pattern, 
cancer. 

PO2097
GENDER MODERATES THE RELATIONSHIP BET-
WEEN PSYCHOLOGICAL DISTRESS AND DISOR-
DERED EATING AMONG MALAYSIAN UNIVERSITY 
STUDENTS
W Y. Gan1, M T. Mohd Nasir1, M S. Zalilah1, A S. Hazizi1 
1Department of Nutrition and Dietetics, Universiti 
Putra Malaysia, Serdang, Selangor, Malaysia

Background and objectives: Recent studies have shown 
that Asian students are at higher risk of developing disordered 
eating than previously believed. This cross-sectional study ai-
med to examine gender differences in the relationship between 
psychological distress and disordered eating among Malaysian 
university students.

Methods: A total of 584 university students (59.4% females 
and 40.6% males) completed a self-administered questionnai-
re on the Eating Attitudes Test-26 (EAT-26) and Depression, 
Anxiety and Stress Scale-21 (DASS-21).A multi-group analysis 
in Structural Equation Modeling which was the simultaneous 
analysis on both male and female students was performed to 
examine if the model was statistically equivalent across gen-
der by comparing the unconstrained model, which allowed the 
path between psychological distress and disordered eating to 
vary across genders with another model, which constrained the 
path between genders to be equal. The model fit statistics with 
and without such constraints were compared.

Results: The fit indices for the unconstrained model were 
F= 49.90, df = 37, CFI = 0.995, SRMR = 0.035, RMSEA = 0.017 
(90% CI = 0.009–0.027); while the fit indices for the constrai-
ned model were F = 65.70, df = 44, CFI = 0.991, SRMR = 0.045, 
RMSEA = 0.021 (90% CI = 0.009–0.030). Results showed that 
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there was a significant difference in the fit for the two models 
(F= 15.8, p<0.05), indicating that the path between psycholo-
gical distress and disordered eating differed by gender. Gender 
was a moderator in this relationship, in which the relationship 
was stronger in females (P = 0.82) than in males (P = 0.61). 

Conclusions: Interventions related to psychological dis-
tress targeted at preventing disordered eating should be plan-
ned differently for both genders. 

Key words: Psychological distress, disordered eating, gen-
der, moderator

PO2098
NATURAL KILLER T CELLS IN OBESITY -RELATED 
LIVER DISEASE
R R. Mabrouk1, A. Yassin, R. ElKabarity, H. Zayed 
1Faculty of Medicine, Ain Shams University, Cairo, 
Egypt.

Background and objectives: Liver involvement in obesity 
falls within a clinical entity called NAFLD. Potential steps in-
volved in the pathogenesis of NAFLD include abnormal pat-
terns of cytokine production among other inflammatory and 
lipid abnormalities. Although studies suggested that NKT cells 
may have a protective role in animal models of NAFLD, yet 
results have been reported to be controversial. NKT cells were 
reported to be correlated negatively to disease severity and in 
other studies being increased promoting the liver injury. The 
objective of this work was to determine the obesity related 
complication markers and the percentages of NKT cells in the 
peripheral blood of obesity related liver disease. 

Methods: The study was conducted at the outpatient clinic 
in Ain Shams University on 30 patients with NAFLD along 
with 20 healthy controls. They were subjected to thorough cli-
nical examination, anthropometric measurements, blood glu-
cose level, hs-CRP, HOMA-IR and percentages of NKT cells by 
flow cytometry. 

Results: This study revealed a statistically significant ele-
vation of the mean FBS, HOMA, hs-CRP and lipid profile in 
patients group when compared to normal healthy controls. 
The median percentage of NKT cells [CD3+/CD56+] was sig-
nificantly lower in patients group when compared to control 
group. A negative statistical significant correlation was found 
between the NKT cells and the fasting blood glucose. 

Conclusions: This study concluded that NAFLD was asso-
ciated not only with the obesity related complications markers 
but also with significant decrease of NKT cells. 

Key words: NAFLD: Nonalcoholic fatty liver disease NKT 
cells: Natural Killer T cells,HOMA-IR: Homeostasis model as-
sessment of insulin resistance. 

PO2099
POTENTIAL IMPACTS ON NUTRITIONAL MANA-
GEMENT IN CANCER: COMPLEMENTARY AND AL-
TERNATIVE THERAPY USAGE IN A SCOTTISH PAE-
DIATRIC COHORT
R. Revuelta Iniesta1, M L. Wilson2, K. White3, L. Stewart2, 
J M. McKenzie1, D C. Wilson2

1Dietetics, Nutrition and Biological Health Sciences, 
Queen Margaret University, Edinburgh, UK 
2Department of Child Life and Health, University of 
Edinburgh, Edinburgh, UK 
3Department of Haematology and Oncology, Royal 
Hospital for Sick Children, Edinburgh, UK

Background and objectives: The use of complementary and 
alternative therapies (CAT) in paediatric oncology patients is 
popular worldwide, yet data from the UK is scarce. CAT which 
are biological in origin can interact with conventional cancer 
treatment. Our objectives were to determine the usage of CA-
Tin the paediatric oncology population of SE Scotland and to 
establish both the reasons forits useandperceived benefits. 

Methods: A retrospective survey was performed using a 
previously piloted questionnaire, which was distributed bet-
ween 2006-2009. Eligibility criteria included children aged <18 
years, diagnosed with a first time cancer and managed by the 
SE Scotland paediatric service. Demographic and clinical data 
were collected and descriptive statistics were employed to esta-
blish frequencies. Univariate associations were established by 
means of χ2-test. 

Results: 169 families were approached and 74 (43.7%) re-
turned completed questionnaires. Of these, 41 (55.4%) repor-
ted having used CAT whilst their children were receiving con-
ventional cancer treatment. Higher socioeconomic statuswas 
significantly associated with an increased use of CAT (χ2 = 
46.718, p <0.001). Of the biological CAT, the most popular 
were vitamin and mineral supplements (n=22; 52.6%) followed 
by fish oils (n=12; 29.2%) and herbal remedies (n=11; 26.8%). 
72% of families perceived CAT to be beneficial and the most 
common reasons for CAT use were to improve quality of life 
(n=15; 36.5%) and to reduce both stress and side effects (n=10; 
24.4%). 

Conclusions:The use of CAT is highly prevalent in this 
cohort.Although, this is the largest retrospective study in the 
UK,more epidemiological and high quality interventional stu-
dies are required to provide clinicians with evidence based gui-
dance on the safety and efficacy of different CAT, particularly 
the effects of biological based therapies and their potentialinte-
ractions with conventional treatments. 

Key words: complementary therapy, children, cancer
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PO2100
THE LONG-TERM GREEN OR BLACK TEA DECOC-
TION CONSUMPTION IMPROVED OMEGA N-3 
FATTY ACIDS COMPOSITION OF PLASMA AND LI-
VER IN RATS
C. Snoussi1, M H. Hamdaoui1 
1Research Unit, High School of Health Sciences, 
Tunis EL Manar University, Tunisia

Background and objectives: The effect of green or black tea 
decoction (GTD, BTD) on dietary omega n-3 polyunsaturated 
fatty acids (EPA and DHA), known by their high cardiovascu-
lar disease protect is still unknown. Our objective was to study 
the influence of the long-term GTD and BTD consumption 
on the omega-3 fatty acids composition of plasma and liver in 
rats fed high-fat diet (HFD) containing omega n-3 (7% of total 
PUFA). 

Methods: Male Wistar rats were used during 10 weeks. The 
rats of the group 1 received the HFD+ distilled water (CGr), 
the group 2 received the HFD +GTD (GTGr) and the group 3 
received the HFD+BTD prepared from 50g/L (BTGr). At the 
end of the experimental period, blood was collected for deter-
mination of plasma lipids. The liver was removed, weighed and 
conserved. The extraction of lipids from the HFD, the plasma 
and the liver was determined using Folch method. The fatty 
acid methyl esters were analyzed on a Gas Chromatograph 
with a flame ionization detector and a capillary column. Va-
lues are means of triplicates analyzes for each sample±S.E.M. 
Results are expressed in % of total fatty acids and compared by 
ANOVA. 

Results: After 10 weeks treatment, GTD and BTD signifi-
cantly increased plasma polyphenols (CGr: 31±3.3 vs GTGr: 
101.3±6 and BTGr: 76.6±9.4 µg/mL, p < 0.05). Additionally, 
they increased plasma EPA + DHA (CGr: 8.4±0.5 vs GTGr: 
23.5±0.5 and BTGr: 27.2±0.4 %, p < 0.05) and liver EPA + DHA 
(CGr: 9.9±0.6 vs GTGr: 16.5±0.6 and BTGr: 21.2±0.4 %, p < 
0.05). 

Conclusions: Taking long-term GTD or BTD significantly 
improved the profile of plasma and liver EPA+DHA compo-
sition which could be an effective way to reinforce the protect 
against cardiovascular diseases. 

Key words: Black tea, green tea, omega n-3 polyunsaturated 
fatty acids, liver, plasma. 

PO2101
ANTI-INFLAMMATORY EFFECTS OF FARNESOL, A 
SESQUITERPENE, ON OVALBUMIN-SENSITIZED 
AND -CHALLENGED ASTHMATIC MICE
J Y. Lin1, C M. Ku1 
1Department of Food Science and Biotechnology, 
National Chung Hsing University, Taichung, Taiwan, 
ROC

Background and objectives: Farnesol, that is a sesqui-
terpene (C15H26O) widely exists in fruits, vegetables, herbs 
and essential oils was found to have a relative Th1-inclination 
property on immune cells in vitro, suggesting that it may be 
applied to improve Th2-skewed allergic asthma. To investiga-
te the protective effect of farnesol on asthmatic inflammation, 
farnesol was administered to ovalbumin (OVA)-sensitized and 
-challenged mice. 

Methods: Three farnesol doses, including low dose 
(0.003%), medium dose (0.017%) and high dose (0.067%), 
were extra-added into the AIN76 feed consumed by the OVA-
challenged mice continuously for 5 weeks. The experimen-
tal mice sacrificed and their body weights, feed intakes and 
weights of visceral organs were analyzed. Cytokine and inflam-
matory mediator levels in bronchoalveolar lavage fluid (BALF) 
and the supernatant of peritoneal macrophage cultures from 
the experimental mice were determined. 

Results: The results showed that there were no significant 
differences in body weights, feed intakes and visceral organ 
weights between farnesol supplementation groups and dietary 
control group, suggesting that farnesol supplementation at the 
indicated doses shows no apparent toxicity to the experimental 
mice. However, farnesol supplementation decreased interleu-
kin (IL)-6/IL-10 ratios in BALF, suggesting an anti-inflam-
matory effect of farnesol on the lung and the airways. Further-
more, OVA sensitization and challenge significantly (P < 0.05) 
inhibited IL-1β], IL-6, tumor necrosis factor (TNF)-α\ and 
IL-10 productions by peritoneal macrophages. Importantly, 
farnesol supplementation significantly increased the suppres-
sed cytokines levels, but slightly decreased TNF-α, IL-10 (pro-/
anti-inflammatory) cytokine secretion ratios, indicating that 
farnesol may enhance immunity but inhibit inflammation in 
asthmatic mice. 

Conclusions: In conclusion, farnesol supplementation at 
appropriate doses showed no toxic side effects on asthmatic 
mice, but might improve immunity and allergic inflammation. 

Key words: allergic asthma; anti-inflammatory effects; 
cytokines; farnesol; sesquiterpene. 
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PO2102
GLUCOSE DISPOSITION INDEX BASED ON THE 
ORAL GLUCOSE TOLERANCE TEST IN CHILEAN 
ADULTS
M. Morales1, J L. Santos1, C. Arancibia1, O. Barrera1, J. 
Galgani1, J P. Valderas1, F. Pollak1 
1Department of Nutrition, Diabetes and Metabo-
lism, School of Medicine, Pontificia Universidad 
Catolica de Chile, Santiago, Chile

Background and objectives: Insulin secretion and insulin 
sensitivity indexes derived from intravenous glucose tolerance 
tests are mathematically related by hyperbolic functions. This 
type of relation allows the calculation of the glucose Disposi-
tion Index (DI) as the product of the acute insulin response 
and the insulin sensitivity index. Our objectives are to evaluate 
the hyperbolic relation between insulin secretion and insulin 
sensitivity indexes calculated from Oral Glucose Tolerance Test 
(OGTT) and to assess the discriminatory capacity of an Oral 
Disposition Index (ODI) in Chilean adults with different range 
of glucose tolerance. 

Methods: A sample of 744 adults (age: 48±14 years; 83% 
women) completed an OGTT with glucose and insulin measu-
rements. Subjects were classified into 5 groups: Normal Gluco-
se Tolerance (NGT; n = 369), Impaired Fasting Glucose (IFG; n 
= 114), Impaired Glucose Tolerance (IGT; n = 167), IFG+IGT 
(n = 46) and Diabetes Mellitus (DM; n = 48). The Insulino-
genic Index, the First-Phase Stumvoll Index and the Insulin-
to-Glucose Area-Under-Curve ratio (AUCIns/Glu) were used 
as insulin secretion indexes, while ISI-Comp index was used 
as a measure of insulin resistance. Adjustment to hyperbolic 
function was assessed after logarithmic transformation and 
statistical evaluation of the negative slope (m = -1) by Deming 
regression. 

Results: An satisfactory statistical adjustment for an hyper-
bola was found between AUCIns/Glu and ISI-Comp Index in 
all groups (NGT, m = -1.04; 95%CI: -1.2,-0.8; IFG, m = -2.3; 
95%CI:-3.8,-0.9; IGT, m = -0.98; 95%CI: -1.2,-0.7; IFG+IGT, m 
= -1.03; 95%CI: -1.5,-0.5; and DM, m = -0.94; 95%CI: -1.5,-0.5). 
ODI showed differences across study groups (p < 0.01): NGT, 
472±176; IFG, 476±1130; IGT, 233±68; IFG+IGT: 166±49; 
DM: 136±65. Receiver Operating Characteristic (ROC) analy-
sis showed adequate discriminatory capacity of ODI (AU-
CROC=0.98; 95%CI: 0.97-0.99; NGT versus diabetes). 

Conclusions: ODI constitutes a simple surrogate of insulin 
secretion relative to insulin sensitivity that replicate mathema-
tical properties of DI showing discriminatory capacity in Chi-
lean adults with varying degree of glucose tolerance. 

Key words: insulin, glucose, disposition index, diabetes. 

PO2103
TYPE OF VEGETARIAN DIET AND PREVALENCE OF 
DIABETES IN ADULT MEN AND WOMEN IN INDIA
S. Agrawal1, C. Millett2, SV. Subramanian3, S. Ebrahim4

1South Asia Network For Chronic Disease, New 
Delhi, India 
2Imperial College, London, UK 
3Harvard School of Public Health, Boston, USA 
4LSHTM, London, UK

Background and objectives: Vegetarian diets may play a 
beneficial role in promoting health and preventing diabetes 
epidemic in developing countries. We examined the prevalen-
ce of diabetes among adult men and women in India following 
different types of vegetarian diet compared with that in nonve-
getarians. 

Methods: Analysis is based on a population based cross 
sectional data of 99,574 women and 56,742 men aged 20-49 
years included in India’s third National Family Health Survey, 
conducted during 2005-06. Information on socioeconomic, 
demographic, anthropometric, lifestyle and self-reported me-
dical conditions were collected by face to face interview. As-
sociations between type of vegetarian diet (vegan, lacto-vege-
tarian, lacto-ovo vegetarian, pesco-vegetarian, semi-vegetarian 
and non vegetarian), categorization based on frequency of 
consumption (daily, weekly, occasionally and never), and self-
reported diabetes were estimated using multivariate logistic 
regression. 

Results: Prevalence of diabetes varied from 0.9% each in 
lacto-vegetarian, lacto-ovo vegetarian and semi-vegetarian 
to 1.2% in nonvegetarians and highest in pesco-vegeterian 
diets (1.4%). After adjustment for age, education, household 
wealth, rural/urban residence, religion, caste, smoking, alcohol 
use, television watching and BMI, lacto-vegetarian (OR:0.67; 
95%CI:0.58-0.76;p < 0.0001), lacto-ovo vegetarians (OR:0.69; 
95%CI:0.50-0.95;p = 0.023) and semi-vegetarians (OR:0.76; 
95%CI:0.60-0.98;p < 0.033) had a lower risk of diabetes than 
non-vegetarians. 

Conclusions: In a large sample of adult men and women in 
India, variants of vegetarian diets such as lacto-vegetarian and 
lacto-ovo vegetarian were associated with 30% or more reduc-
tion in risk of diabetes. Semi-vegetarian diets were associated 
with intermediate risk reduction, about one-quarter than non-
vegeterian diets. The protection afforded by lacto-vegetarian 
was strongest. These findings are important for public health 
interventions in diabetes care in India but warrants replication 
in studies with different methods of measuring dietary intake 
and objective assessments of diabetes. 

Key words: type of vegetarian diets; diabetes; men; women; 
NFHS-3; India
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PO2104
EFFECT OF CONSUMPTION OF DARK CHOCOLA-
TE ON THE EXPRESSION OF PROINFLAMMATORY 
CYTOKINES IN OLDER ADULTS WITH DIABETES 
MELLITUS II
M. Pita-López1, P. Acosta-Aguilar1,3, P. Ortiz-Lazareno2, 
A. Cárdena-Villalvazo3, P. López-Uriarte4, F. Santoyo-
Telles5, M. Padilla-Galindo1,3 
1Molecular Biology and Immunology Unit, South 
University Center, University of Guadalajara, , Guz-
mán City, Jalisco, México 
2División de Inmunología, Centro de Investiga-
ciones Biomédicas de Occidente (CIBO), Instituto 
Mexicano del Seguro Social (IMSS), Guadalajara, 
Jalisco, México 
3Behavioral feeding and nutrition research center. 
South University Center, University of Guadalajara, 
Guzmán City, Jalisco, México 
4Laboratorio de Evaluación del Estado Nutricio. 
Departamento de Reproducción Humana, Creci-
miento y Desarrollo Infantil. Centro Universitario de 
Ciencias de la Salud (CUCS), Universidad de Guada-
lajara. Guadalajara, Jalisco, Mexico 
5Departamento de Ciencias Exactas Tecnologías y 
Metodologías, Centro Universitario del Sur, Univer-
sidad de Guadalajara, Guzman city , Jalisco, México

Background and objectives: The feeding behavior of the 
elderly and immune senescence are risk factors for Inflam-
mation. Healthy elderly show chronic inflammation, which 
can be modulated by the use of anti-inflammatory foods that 
modulate the secretion of pro-inflammatory cytokines. Con-
suming foods such as dark chocolate (polyphenols) modulates 
the transcription and secretion of pro-inflammatory cytokines. 
The aim of this study was to determine the effect of chocolate 
consumption for 4 weeks on the plasma concentrations of IL-
2, IL-5, IL-12, IL-13 and TNF-α in older adults with diabetes 
mellitus II. 

Methods: We performed a clinical intervention study, in-
volving 11 older adults with type II diabetes self-reported; 3 
controls (average: 65 years old, glucose 112 mg/dL) and 8 ex-
perimental (average: 69 years old, 143 mg glucose/dL). Older 
adults were instructed to consume 20 g of dark chocolate (Rey 
Amargo)/day (200 mg polyphenols) for 4 weeks. Cytokine ex-
pression was evaluated using the Human Flow Cytomix Kit 
eBiosciences 13 plex by flow cytometry. 

Results: We compared the average plasmatic cytokines of 
two groups after to treatment: control and experimental via 
a statistical analysis of T-test for independent samples, there 
was not statistically significant to IL-2 (p = 0.604), IL-5 (p = 
0.526), IL-12 (p = 0.706), IL-13 (p = 0.567) and TNF-alpha (p 
= 0.755). It may be that there was no difference because the 

BMI for controls was 30 and 29 for experimental, which in-
dicates overweight. Perhaps to observe the effects of anti-in-
flammatory polyphenols in dark chocolate, in older adults with 
diabetes II, must increase the g of chocolate consumed per day, 
the number of participants and intervention days. 

Conclusions: The consumption of 20 g of dark chocolate 
for 4 weeks does not decrease the concentration of proinflam-
matory cytokines in plasma of older adults with diabetes II 
compared to the control group. 

Key words: dark chocolate, proinflammatory cytokines, In-
flammation, diabetes mellitus II. 

PO2105
DIETARY PATTERNS AND BMI AND SERUM LIPIDS 
IN A POLISH WOMEN
K. Przybylowicz1, J. Hamuka2, A. Wawrzyniak2, K. Janis-
zewska1 
1Department of Human Nutrition, University of 
Warmia and Mazury, Olsztyn, Poland 
2Department of Human Nutrition, Warsaw universi-
ty of Life Sciences, Warszawa, Poland

Background and objectives: BMI, biochemical parameters 
have been recognized as an emerging risk factor for cardiovas-
cular disease. Associations between dietary patterns and car-
diovascular disease risk factors remain unclear. The objective 
of this study was to evaluate the association between dietary 
patterns and BMI and the levels of serum lipids in a Polish wo-
men. 

Methods: A total of 453 women aged between 39 and 59 
years were included in this study. The evaluation of the eating 
manner was made using the individual 24-hour recall method, 
repeated 7 times, and made in irregular terms of time. To es-
tablish dietary patterns, factor analysis was performed, which 
led to characterization of the Varied and Fatty dietary patterns. 

Results: Individuals in the top quintile of the Varied dietary 
pattern had lower BMI [odds ratio (OR), 0.62; 95% CI, 0.48–
0.81] than those in the lowest quintile. In contrast, the Fatty 
dietary pattern was associated with higher BMI (OR, 1.54; 95% 
CI, 1.03–2.29). The major dietary patterns and the levels of li-
pid profiles were not associated. The lack of a significant as-
sociation between the major dietary patterns and the level of 
serum lipids in our study is surprising, but it must be taken into 
account that dietary patterns are not the single determinant of 
serum lipid profiles. Other factors such as physical activity, and 
smoking should also be considered. 

Conclusions: Dietary patterns were associated with being 
overweight or obese but not associated with the level of lipids 
in a Polish women. 

Key words: dietary patterns, women, lipids, cardiovascular 
disease. 
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PO2106
PREVALENCE OF ANEMIA IN CHILDREN AND 
ADOLESCENTS AFTER NUTRITIONAL INTERVEN-
TION
L. Ribeiro1, L. Rodrigues1 
1Unirio, Rio de Janeiro, Brazil

Background and objectives: Anemia and overweight are 
considered the major public health problems in children and 
adolescents who may have a negative impact in their current 
and future life. According to the WHO, anemia affects 30% of 
the world population, and 50% can be attributed to iron defi-
ciency. The objective of this study was to describe the preva-
lence of anemia in children and adolescents with weight excess 
before and after nutritional intervention. 

Methods: A descriptive observational study was conducted 
with a sample of children and adolescents that were recruited 
to take part in a clinical trial in pediatric nutrition clinic of a 
university hospital. Were selected children above 2 years of age 
with an IMC≥p85 coupled with the presence of alterations in 
lipid profile and/or blood pressure. After the first visit, before 
and after intervention, a complete blood count was performed 
for diagnosis of anemia with the following criteria: hemoglo-
bin (Hg<11g/dL), MCV <80fL, MCH <27pg and RDW <13%. 
The study was conducted for 6 weeks (PO and P6). Descripti-
ve statistics and paired t sample test and the significance level 
were 0.05. The sample consisted in 135 aged 10.2 ± 2.8 years, 
50% male and weight 57,3±21,8kg at PO and 55.1± 21,5kg at 
P6 both indicating obesity, but with a significant reduction. The 
values of Hg, MCV, MCH and RDW at PO and P6 were, res-
pectively: 13.2±1.1g/dL/13.2±0.9g/dL, 27.0±1.8fL/27.3±2.0fL, 
81.4±5.2/81.2±4.7 and 14.1±1.0pg/14.2±1.4pg. No significant 
changes occurred between the two periods (p < 0.05) except for 
HGM that had a small improvement. There was reduction of 
BMI and weight and increase in HGM, but no statistical change 
of the other indices related to iron status, despite the use of oat 
flakes. This success can be attributed to the guidance provided 
at baseline regarding factors activators and inhibitors of iron 
absorption. 

Key words: anemia; obesity; children; intervention

PO2107
INTERNET-BASED WEIGHT LOSS PROGRAMS: A 
REVIEW
C. Torreglosa1, 2, A. Galante2, C. Colli1 
1Department of Food Sciences and Experimental 
Nutrition/ Faculty of Pharmacy/ University of São 
Paulo, São Paulo, Brazil 
2Department of Nutrition/ Centro Universitário São 
Camilo, São Paulo, Brazil

Background and objectives:: The high prevalence of 
overweight and obesity among adults is a concern in public 
health because of their strong relation with heart disease, 
stroke, diabetes and cancer. Programs for weight reduction via 
web are viable, affordable and complementary to the consen-
sual pharmacological and surgical therapies. In addition, many 
studies have been showed that internet-based program desig-
ned for third generation computers could promote tailoring 
nutrition education. The scope of this review was to evaluate 
the potential impact of internet-based programs on weight re-
duction. 

Methods: A search of articles published between 2002 and 
2012 at MEDLINE and EMBASE was conducted using the key 
words internet, overweight, obesity, body weight changes, food 
habits, web-based, computer tailoring, nutrition education and 
adults and only randomized controlled trials were included. 

Results: 201 articles were found, of these 15 trials were se-
lected for analysis. 78% of studies recruited obesity patients 
(BMI 30-34.9 kg/m2), from both genders and between 36 to 50 
y. 33% of these studies presented 6 months follow-ups and 60% 
had more than 20% losses at the end. The weight reduction 
achieved by web groups ranged considerably from 0.9 to 8.8 
Kg. Despite this, studies with web programs designed for third 
generation computers seemed to be able to promote more than 
5% of weight loss than the others web interventions. 

Conclusions: This review highlights the need of new stu-
dies that focus on improving the treatment adherence and 
on giving assistance during weight loss maintenance period. 
However, the internet-programs appear to be a new and viable 
tool on nutritional clinical practice. 

Key words: weight loss, web-based, computer-tailoring. 
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PO2108
OBESITY HAS LEVELED OFF IN FINLAND: FORTY-
YEAR TRENDS OF OBESITY FROM THE NATIONAL 
FINRISK STUDY
S. Männistö1,2, T. Laatikainen1, K. Harald1, K. Borodulin1, 
P. Jousilahti1, M. Peltonen1, E. Vartiainen1

1Department of Chronic Disease Prevention, Na-
tional Institute For Health and Welfare, Helsinki, 
Finland

Background and objectives: The proportion of obese 
adults has reached an epidemic scale worldwide, moving stea-
dily away from the Healthy People 2010 goal of 15 % prevalen-
ce of obesity (BMI>30kg/m2). Obesity is one of the leading risk 
factors for the global disease burden, and its importance has 
increased over the last decades. 

Methods: This study is part of the National FINRISK Stu-
dies, which have been carried out regularly every five years 
to monitor the cardiovascular risk factors in Finland. The 
cross-sectional representative samples included 8000-10000 
working-age adults from 2-5 geographical areas (participation 
rates 60-90%). We investigated the long-term trends (1972-
2012) and recent changes (2007-2012) in BMI by age groups 
and area. Weight and height were measured by a standardized 
international protocol. 

Results: The BMI trend increased among Finnish men 
from the 1970’s and among women from the 1980’s. Although 
the newest results from 2012 showed that the prevalence of 
obesity has leveled off over the last ten years, 66% of men and 
46% of women had BMI at least 25 kg/m2, and of those one in 
five were obese (BMI≥30kg/m2). The mean BMI was 27.1 kg/
m2 for men and 26.0 kg/m2 for women. In general, overweight 
subjects carry an average of 10 kg and obese subjects of 30 kg 
excess fat load compared with normal weight subjects. The par-
ticipants who lived in the metropolitan area were thinner than 
the others. The BMI differences between age groups were hig-
her in women than in men. 

Conclusions: Finland is among those few countries whe-
re obesity trends have appeared to be leveling off over the last 
years. However, the prevalence of obesity has consistently re-
mained high. The National Obesity Prevention Program 2012-
2015 is established in order to lower the prevalence of obesity 
and obesity-related diseases. 

Key words: BMI, obesity, survey, trends. 

PO2109
NUTRITIONAL ASSESSMENT, SUPPORT AND DIET 
INDICATED IN ONCOLOGY INPATIENTS.
L. Arribas1, E. Fort1, L. Hurtós1, I. Peiró1

1Clinical Nutrition Unit, Institut Català D’ Oncologia, 
L’Hospitalet de Llobregat, Barcelona, Spain

Background and objectives: The aim of the study was to 
assess the nutritional status, nutritional support and the pres-
criptive diet of oncology inpatients. 

Methods: A cross-sectional study was performed at the 
oncology and hematology wards. A patient generated subjec-
tive global assessment (PG-SGA) was carried out including the 
type of nutritional support given. In parallel the hospitalized 
diet system was analyzed of those patients evaluated, i.e. the in-
dicated diet was the most appropriated for the clinical situation 
and if there was any mistranscription until the diet is served 
on the ward. 

Results: 46 patients were evaluated (21 men and 25 wo-
men). After the PG-SGA, 67.4% of patients were malnourished 
or at risk of malnutrition, 21.7% of which were severe mal-
nourished. Between the oncology and hematology wards there 
were no statistically differences on malnutrition. Malnutrition 
was present in 62% of the patients hospitalized for less than 10 
days versus 76.4% in patients with longer length of stay. Despite 
high percentage of malnutrition only 21.7% has been assessed 
by the clinical nutrition unit. Regarding the prescription of the 
diets, 28.3% had mistakes in the indicated diet and 3 mistrans-
criptions from the ward to the catering were found. 

Conclusions: Patients admitted to a cancer hospital have a 
high degree of malnutrition. This figure rises with prolonged 
hospital stay. We need awareness of health professionals of our 
center for screening and subsequent nutritional consulting the 
nutrition unit to patients during hospitalization. It is important 
to conduct training sessions on the wards for proper indication 
of the diets. 

Key words: nutritional assessment, diet, cancer. 
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PO2110
INTERMITTENT FASTING MODULATION OF THE 
DIABETIC NEPHROPATHY SYNDROME IN STREP-
TOZOTOCIN-INJECTED RATS
L. Belkacemi1,2, G. selselet-Attou1, M H. Antoine2, J. Nor-
tier2, E. Hupkens2, A. Sener2, W. Malaisse2 
1Laboratory of Food Technology and Nutrition, 
Mostaganem University, Mostaganem, Algeria 
2Laboratory of Experimental Hormonology, Free 
University of Brussels, Brussels, Belgium

Background and objectives: Intermittent fasting miming 
Ramadan fasting was previously reported to exert a beneficial 
effect on hyperglycemia and pancreatic parameters on strep-
tozotocin-induced diabetic rats. Our aim was to afford seve-
ral new pieces of information concerning intermittent fasting 
effect on diabetic nephropathy. 

Methods: Wistar rats were injected intraperitoneally with 
streptozotocine (STZ) (65 mg/kg body wt.) freshly dissolved 
in a citrate buffer (50 mM, pH 4.5). Control rats were injected 
with the citrate buffer. Only rats displaying a glycemia in excess 
of 16.7 mM were kept for further investigations. Control and 
STZ rats were either given free access to food throughout the 
experimental period (NF: non-fasting), deprived of food from 
5 p.m. to 8 a.m. (IF: intermittently fasting) or given access on-
wards to an amount of food comparable to that ingested by the 
IF rats (CR: calorie-restricted). Relative to the food intake in 
NF rats, such a caloric restriction represented a 20% and 40% 
decrease in food intake respectively in the control animals and 
STZ rats. Plasma creatinine and urea concentration was mea-
sured. Renal sections were stained with Schiff periodic acid 
and immunostaining for PCNA detection. 

Results: Kidney histology revealed that, in the streptozo-
tocin rats, intermittent fasting prevented such anomalies as 
the presence of Armanni-Ebstein cells in proximal tubules. 
The kidney PCNA index was lower (p < 0.04) in the IF and 
CR STZ rats (150.3±12.5 10-4; n = 80) than in the NF STZ rats 
(209.3±30.5 10-4; n = 40). A comparable situation prevailed in 
the case of the plasma concentration of urea and creatinine in 
IF and CR STZ rats. 

Conclusions: Improvement of hyperglycemia and beta cell 
mass by intermittent fasting may exert a favorable effect on dia-
betic nephropathy. 

Key words: streptozotocin-induced diabetic rats, diabetic 
nephropathy, PCNA, intermittent fasting.

PO2111
IDENTIFICATION OF NUTRITION TRANSITION IN 
PATIENTS TREATED BY DIALYSIS IN A BRAZILIAN 
HOSPITAL
F P. Maniglia1, J A C da Costa1 
1Faculty of Medicine of Ribeirão Preto (University of 
São Paulo), Ribeirão Preto, São Paulo, Brazil

Background and objectives: It is known that the nutritio-
nal state is a strong determinant of the prognosis of individuals 
with chronic kidney disease, treated by dialysis. The nutritional 
transition which took place over the past years also reached the 
dialysis population, creating a common paradox “overweight 
and nutritional deficiencies”. This study had as aim verify the 
nutritional state of patients treated by hemodialysis in a Bra-
zilian hospital. 

Methods: the study included 42 patients with average 
51.31±15.5 years old (from 23 to 79), of which 57% is represen-
ted by the male gender, and with an average of dialysis thera-
py of 41.14±38.56 months (from 5 to 185 months). Were used 
anthropometric parameters [after-dialysis weight, stature and 
Body Mass Index (BMI)] and laboratorial (serum albumin and 
total proteins). 

Results: the results pointed a BMI average of 24.94±6.06kg/
m2 on adults, classifying them at the upper limit of eutrophia. 
Among the individuals, two were defined as malnourished, 
with one of them classified as critical. Eleven adult participants 
presented overweight and one was classified as obese level II. 
The individuals beyond 60 years old shown an average BMI 
of 25.21±4.06 kg/m2, revealing themselves eutrophics in the 
majority according to the Pan American Health Organization 
(PAHO). Still considering the PAHO, four elderly individuals 
were classified underweight and five were overweight. The ave-
rage of serum protein of all participants (5.21±0.59 g/dL) did 
not show impairment of the nutritional state, as well as the ave-
rage of the total proteins (9.64±1.3 g/dL). There was no correla-
tion between the BMI and serum albumin (p = 0.45). 

Conclusions: the patients treated by dialysis reflects not just 
the current epidemiological transition, but also the nutritional 
transition, being necessary follow the serum concentration of 
vitamins and minerals in order to analyze if they also follow 
the verified trend. 

Key words: chronic kidney disease, nutritional state, albu-
min. 
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PO2112
NUTRITIONAL KNOWLEDGE AND ASSOCIATION 
WITH DIETARY PRACTICES AMONG CANCER PA-
TIENTS: A CASE STUDY OF KENYATTA NATIONAL 
HOSPITAL CANCER TREATMENT CENTER.
C. Muthike1, J. Imungi, G. Muchemi 
1University of Nairobi, Nairobi, Nigeria

Background and objectives: The main objective of the 
study is to assess the nutritional knowledge and determine its 
association with dietary practices of cancer patients. Also to 
determine the socio- economic and socio-demographic cha-
racteristics of cancer patients attending the cancer treatment 
center at KNH. To determine nutritional knowledge among 
cancer patients attending cancer treatment center at KNH. To 
determine dietary practices among cancer patients attending 
cancer treatment center at KNH. The hypothesis is that there is 
no association between nutritional knowledge and the dietary 
practices of the cancer patients. 

Methods: This study was cross-sectional design. The stu-
dy involved patients attending the cancer treatment center for 
a period of 3 weeks where patients were interviewed through 
questionnaires related to nutritional knowledge, food frequen-
cy and dietary diversity. 

Results: Pearson’s correlation coefficient showed a positive 
correlation between nutrition knowledge and dietary diversity 
score r = 0.392, n = 130, p = 0.000.. The odds ratio between 
nutritional knowledge and fruit frequency, 10 using binary lo-
gistic regression, P = 0.018.. 

Conclusions: There is association between nutritional 
knowledge and the dietary practices of the cancer patients. 

Key words: cancer, nutritional knowledge and dietary prac-
tice.
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PO2113
ASSOCIATION BETWEEN IRON NUTRITION AND 
INFLAMMATION WITH TYPE 2 DIABETES DEVE-
LOPMENT
M. Arredondo-Olguín1,2, M. Andrews1, N. Soto2, I. Ace-
vedo1, V. Candia1 
1INTA, University of Chile, Santiago, Chile 
2Arriaran Hospital, SSMC, Santiago, Chile

Background and objectives: Type-2 diabetes mellitus 
(T2DM) patients present increased iron storage and high levels 
of oxidative stress parameters. Also, T2DM share with obesi-

ty a pro-inflammatory profile. The aim was to evaluate mRNA 
expression of genes related to iron nutrition and inflammation 
in patients obese with or without T2DM and to evaluate its as-
sociation with type-2 diabetes development. 

Methods: We studied 48 obese men (OB); 40 diabetic pa-
tients (DM), 44 obese diabetics subjects (OBDM) and 43 
healthy subjects (Cn). Glucose, insulin, lipid profile, oxidative 
stress parameters, and iron nutrition were evaluated. In pe-
ripheral mononuclear cells (PMCs) we isolated RNA and we 
studied the expression of TNFα, hepcidin, TLR4, TLR2, NFkβ, 
and mTOR by qPCR. 

Results: Ferritin levels were higher in OB; DM and OBDM 
than Cn groups (in g/L: 89.7; 76.2; 92.8 and 71.1, respectively. 
One way ANOVA p < 0.005). Total body iron (TBI) and hs-
CRP showed the same behave (One way ANOVA p < 0.01 and 
< 0.0001, respectively). Oxidative stress parameters were high 
in OB; DM and OBDM (One way ANOVA: heme oxygenase 
p < 0.0001 and TBARS p < 0.003). The expressions of genes 
related to inflammation (TNFα, TLR2, NFkβ, and IL6) were 
higher than Cn group (One way ANOVA p < 0.001). The main 
differences were between controls with obese subjects and obe-
se with DM and OBDM patients. Hepcidin mRNA expression 
was increased in all the groups compared to controls (One way 
ANOVA p < 0.001). mTOR was different between OBDM and 
controls (One way ANOVA p < 0.04). Higher levels of ferritin 
(quartile 4) were associated as a risk factor for diabetes melli-
tus. 

Conclusions: High iron levels (ferritin and TBI) and in-
flammation (TNFα, IL6 and TLR2) induce the expression of 
hepcidin. High levels of ferritin are a risk factor for T2DM de-
velopment. 

Key words: ferritin, oxidative stress, inflammation, diabetes 
mellitus, obesity. Funded by Grant Fondecyt 1110080.

PO2114
METABOLIC SYNDROME AND ITS COMPONENTS, 
AND ADHERENCE TO THE MEDITERRANEAN DIET 
AMONG THE BALEARIC ISLANDS’ ADULT POPU-
LATION
M. González1, M M. Bibiloni1, A. Pons1, I. Llompart1, J A. 
Tur1 
1Research Group on Community Nutrition and 
Oxidative Stress, University of Balearic Islands, 
E-07122 Palma de Mallorca, Spain, and CIBER: 
CB12/03/30038 Fisiopatología de la Obesidad y la 
Nutrición, CIBERobn, Instituto de Salud Carlos III 
(ISCIII), Spain. 

Background and objectives: Lately, the Metabolic Syndro-
me (MetS) has been subject to a great deal of interest and at-
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tention. The aim of this study was to determine the prevalence 
of MetS and its components among the Balearic Islands’ adult 
population, and to assess its association with the Mediterra-
nean diet (MD). 

Methods: A cross-sectional nutritional survey was carried 
out in the Balearic Islands adult population (16-65 years) in 
2009-2010. A random sample (n = 232, 68.5% women) provi-
ded a fasting blood sample and anthropometric measurements. 
The MetS prevalence was defined by the NCEP/ATP-III crite-
ria. Diet was assessed using a validated semi-quantitative food 
frequency questionnaire and two non-consecutive 24h diet 
recalls. Adherence to the MD was obtained by the modified-
Mediterranean Diet Score.

Results: The overall MetS prevalence was 13% (men 16.4%, 
women 11.4%). The MetS criteria were met in 60.0% of obese 
and 12.9% of overweight subjects. No normal-weight subject 
met the MetS criteria. Overall, at least one MetS component 
was found in 60.9% of adults, and the five components were 
found in 1.4% of them. Abdominal obesity (92.6%), hyperten-
sion (88.9%), low HDL cholesterol level (77.8%), high trigly-
ceride level (44.4%) and high fasting glycaemia (40.7%) were 
common among adults with MetS. Higher adherence to the 
MD was associated with significant lower risk for high triglyce-
ride level (OR=0.31, 95%CI: 0.15-0.63, p = 0.001). 

Conclusions: MetS prevalence was 13%, higher in men 
than in women. High triglyceride level, which was found in 
44% of adults with MetS, could be reduced by high adherence 
to the MD. The other MetS components were not associated 
with adherence to the MD. 

Key words: metabolic syndrome, mediterranean diet, adult 
population, balearic islands

PO2115
TEN-YEAR TRENDS IN THE PREVALENCE OF 
OVERWEIGHT AND OBESITY, AND EXCESS AB-
DOMINAL FAT AMONG THE BALEARIC ISLANDS’ 
ADULT POPULATION (1999-2010)
J L l. Coll1, M M. Bibiloni1, R. Salas1, A. Pons1, J A. Tur1 
1Research Group on Community Nutrition and 
Oxidative Stress, University of Balearic Islands, 
E-07122 Palma de Mallorca, Spain, and CIBER: 
CB12/03/30038 Fisiopatología de la Obesidad y la 
Nutrición, CIBERobn, Instituto de Salud Carlos III 
(ISCIII), Spain

Background and objectives: Overweight and obesity cons-
titute an important public health problem. The aim of this stu-
dy was to assess trends in overweight and obesity, and excess 
abdominal fat prevalence (1999-2010) in Balearic Islands adult 
population. 

Methods: Two independent cross-sectional nutritional 
surveys were carried out in the Balearic Islands adult popu-
lation (16-65 years) in 1999-2000 (n = 1200) and 2009-2010 
(n = 1388). Body mass index (BMI) and waist-to-height ratio 
(WHtR) were measured. BMI was classified as normal-weight 
(<25 kg/m2), overweight (25-29.9 kg/m2) and obesity (>30 kg/
m2). WHtR was classified as normal (<0.5), elevated (0.5-0.59) 
or abdominal obesity (AO) (>0.6). 

Results: The prevalence of overweight and obesity remai-
ned constant across all age groups in both sexes over the 10-
year period. Contrarily, the prevalence of elevated abdominal 
fat decreased in <45 years men, and the prevalence of AO de-
creased in >46 years women. Logistic regression model adjus-
ted for age showed that obesity prevalence increased in men 
(OR=1.71, 95%CI: 1.09-2.68, p < 0.05) while the prevalence 
of elevated abdominal fat decreased in them over the 10-year 
period (OR=0.55, 95%CI: 0.38-0.79, p < 0.01). In women, de-
creased the prevalence of AO (OR= 0.50, 95%CI: 0.33-0.78, p < 
0.01). After adjusting for age and sociodemographic variables, 
only the increase of obesity prevalence observed in men remai-
ned significant (OR=2.33, 95%CI: 1.25-4.34, p < 0.01). 

Conclusions: An increase of obesity prevalence in men has 
been observed over the 10-year period. Contrarily, the preva-
lence of excess abdominal fat, a major factor for the clustering 
of cardiovascular risk factors, decreased in both sexes over the 
10-year period. These results also reflect the limitations of BMI 
as abdominal fatness marker. 

Key words: overweight, obesity, balearic islands, adult po-
pulation

 PO2116
ACID ACETYLSALICYLIC AND DECREASE OF 
HIGH-SENSITIVITY C-REACTIVE PROTEIN IN INDI-
VIDUALS TREATED BY DIALYSIS IN A BRAZILIAN 
HOSPITAL
F. P. Maniglia1, 2, J. A. C. da Costa1 
1Faculty of Medicine of Ribeirão Preto (University of 
São Paulo), Ribeirão Preto, São Paulo, Brazil

Background and objectives: Studies point the C-reactive 
protein (CRP) as an important inflammatory indicator in in-
dividuals treated by dialysis. The aim was to evaluate the effect 
of acid acetylsalicylic (ASA) usage in serum concentrations of 
high-sensitivity CRP in individuals treated by dialysis. 

Methods: the population of the study was composed by 
42 patients with average age of 51.31±15.5 years old, of which 
57% is represented by the male gender, and with an average 
of renal substitution therapy of 41.14±38.56 months. The pa-
tients made usage of 300 mg of ASA for two months. In the 
meanwhile, blood samples were collected in three moments: 
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before the medicine intervention, at the 30th and at 60th day 
after medication start. 

Results: the results did not indicate differences between the 
CRP serum concentrations before the medicine intervention 
(8.3±9.09 mg/dL) and at the 30th day of ASA usage (7.88±8.95 
mg/dL), as well as between the serum concentration at the 30th 
and at the 60th days of the medicine ministration (6.37±8.90 
mg/dL). However, occurred a difference (p = 0.01) between the 
serum concentration before the medicine intervention and the 
one at the 60th day of study, indicating that even using a lower 
dosage than those pre-established as anti-inflammatory, the 
ASA seems to reduce inflammatory markers. There was positi-
ve association between the dialytic therapy and the high-sensi-
tivity CRP serum concentrations, reinforcing that the dialytic 
procedure provide the increase of the inflammatory state. 

Conclusions: can affirm the need to investigate the ASA 
effects in others inflammatory markers in patients under dialy-
ses treatment, once they are exposed to the usage effects of a va-
riety of others medicines which can have an indirect repercus-
sions towards the prognosis. Beyond that, it is recommended 
the development of specifics medicines for the chronic kidney 
patients, as long as its inflammatory situation is complex and 
requires comprehensive care. 

Key words: kidney disease, inflammation, medicines.

PO2117
NUTRITIONAL ASSESMENT IN PATIENTS WITH 
CHRONIC MALNUTRITION AND ANXIETY 
D V. Popova1, 2, D. Vundeva1, B. Strahilova1, F. Curako-
va1, R. Michaylov2, E. Dimitrova1 
1Clinic of Metabolic and Endocrine Diseases and 
Dietetics, University Hospital Queen Giovanna-
ISUL,Medical University of Sofia, Bulgaria 
2Department of Clinical Laboratory, University Hos-
pital Queen Giovanna-ISUL

Background and Objectives: Anxiety can affect many 
aspects of human life as the food choice and the food intake 
which in turn could impair the nutritional status. The aim of 
our study was to conduct nutritional assessment and to eva-
luate the frequency of food intake and metabolic changes in 
female patients with chronic malnutrition and anxiety. 

Methods: A group of 47 females with malnutrition 
and anxiety hospitalized, aged from 18 to 55 years, 22 un-
derweighted, 25 overweighed and 20 healthy controls, were 
examined. Anthropometric measurements, clinical exami-
nation, hematological and biochemical tests, food frequency 
questionnaire and Hamilton anxiety scale were conducted. 

Results: The patients’ nutritional assessment showed im-
portant deviations compared to controls. The mean BMI was 

16,7 kg/m2 in underweighted and 31.8 kg/m2 in overweighed 
and the mean Fat mass /BIA/ - 6.5 kg in underweighted and 
37.9 kg in overweighed. Mild severity anxiety in 77% of the 
underweighted and 76% of overweighed was found. Exami-
nation of food frequency discovered that 50% of overweighed 
and only 35.3% of underweighted consume white bread more 
than once a day. Overweighed consume more frequently ve-
getables but less fruits. Underweighted consume more chic-
ken meat, nuts, sausages, but less pork, milk and cheese than 
overweighed. More people of the both groups use sunflower 
oil. Some hematological abnormalities were found in 18.2 % of 
underweighted and in 28 % overweighed. There were also me-
tabolic abnormalities - low values of urea but still in reference 
in 27,3% underweighted and 20% overweighed, dyselectrolyte-
mia in 9% and hypoalbuminemia in one underweighted. The 
dysglycemia, dyslipidemia and hyperuricemia predominate in 
the overweighed. 

Conclusions: Chronic malnutrition as overweight and un-
derweight, some slight variations in hematological and meta-
bolic parameters and disturbed food frequency was found in 
females with mild anxiety compared to healthy controls. 

Key words: malnutrition, food frequency, anxiety, nutritio-
nal assessment

PO2118
SENSITIVITY ANALYSES ON HEALTH IMPACT AS-
SESSMENT OF SALT REDUCTION: EFFECTS OF 
MODIFYING SALT INTAKE, BLOOD PRESSURE OR 
RELATIVE RISKS
M. Hendriksen1, 2, J. van Raaij1,2, J. Breda3, M. Geleijnse2, 
H. Boshuizen1,2 
1National Institute For Public Health and The Envi-
ronment (RIVM), Bilthoven, the Netherlands 
2Division of Human Nutrition, Wageningen Univer-
sity, Wageningen, the Netherlands 
3Noncommunicable Diseases and Health Promo-
tion, World Health Organization Regional Office for 
Europe, Copenhagen, Denmark

Background and objectives: Excessive salt intake is asso-
ciated with hypertension and subsequently with cardiovascu-
lar diseases. In the European region, salt intake is substantially 
above the WHO population goal of 5 grams per day. We asses-
sed the health impact of salt intake reduction towards the po-
pulation goal in four European countries, and studied whether 
the health impact assessment could be simplified. 

Methods: Through literature research we obtained current 
age-specific salt intake and systolic blood pressure levels of 
Italy, Netherlands, Spain and UK. The DYNAMO-HIA model 
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was used to predict the prevalence of stroke for each coun-
try, estimating the effect of salt reduction through its effect 
on blood pressure levels. The country-specific relative risks 
between salt intake and stroke depended on country-specific 
blood pressure data. In additional sensitivity analyses, the three 
input parameters (salt intake, blood pressure and relative risks) 
were modified (specific vs average) to identify the consequen-
ces on the outcomes. 

Results: The prevalence of stroke reduced by 8.9% in Spain 
(current mean salt intake 10.0 g/d), using age-specific salt in-
take and blood pressure. When average salt intake but age-spe-
cific blood pressure was used the prevalence of stoke reduced 
by 9.6%. Average salt intake and average blood pressure lead 
to a substantial lower health impact estimate for stroke (5.4%). 
Average relative risk hardly modified the estimates compared 
with country-specific relative risks and age-specific blood pres-
sure levels. In this analysis, the prevalence of stroke reduced 
stroke by 9.0% using age-specific salt intake estimates and by 
9.6% using average salt intake estimates. Similar patterns were 
observed among the other countries. 

Conclusions: Average data on salt intake and relative risks 
is sufficient to perform health impact assessment compared 
with age-specific salt intake or country-specific relative risks. 
This will simplify the health impact assessment when expan-
ding to more countries.

Key words: health impact, salt, sensitivity analyses

PO2119
DIETARY INDICES, CARDIOVASCULAR RISK 
FACTORS AND MORTALITY IN MIDDLE-AGED 
ADULTS: FINDINGS FROM THE AEROBICS CENTER 
LONGITUDINAL STUDY
M. Cuenca-García1, 2, E G. Artero2,3, X. Sui2, D C. Lee4, J R. 
Heber5, S N. Blair2,5 
1Department of Physiology, University of Granada, 
Spain  
2Department of Exercise Science, University of 
South Carolina, Columbia, SC  
3Area of Physical Education and Sport, University of 
Almería, Almería, Spain  
4Department of Kinesiology, Iowa State University, 
Ames, IA  
5Department of Epidemiology and Biostatistics, 
University of South Carolina, Columbia, SC 

Background and objectives: Recent reports indicate that 
cardiorespiratory fitness may confound diet-mortality rela-
tionship. However, none of the studies using a predefined die-
tary index to predict mortality have explored the influence of 

fitness. We examined the association between three predefined 
dietary indices and cardiovascular disease (CVD) risk factors; 
and their ability to predict long-term mortality in adults from 
the Aerobics Center Longitudinal Study. 

Methods: Between 1987-1999, a total of 12 449 (9 544 male) 
participants aged 20-84 years completed a clinical examination 
in which dietary intake was measured by 3-day diet records. 
After 11.6 years of follow-up, 358 deaths occurred: 102 (28.5%) 
from CVD and 134 (37.4%) from cancer. The dietary indices 
used were: the Ideal Diet Index (IDI), the Diet Quality Index 
(DQI) and the Mediterranean Diet Score (MDS). CVD risk 
factors measurements included body mass index (BMI), total 
cholesterol, fasting glucose, blood pressure and cardiorespira-
tory fitness. We calculated hazard ratios from Cox regression 
analyses, adjusting for potential confounders including physi-
cal fitness. 

Results: Higher IDI, DQI and MDS scores were consis-
tently associated with lower BMI, cholesterol and glucose le-
vels, and diastolic blood pressure, and higher cardiorespiratory 
fitness (all p < 0.05). However, after adjusting for age, sex, ener-
gy intake, and baseline examination year, the indices were not 
significantly related to all-cause, CVD or cancer mortality. No 
association was found in fully-adjusted models, after additio-
nal adjustment for fitness. 

Conclusions: In middle-aged adults, these dietary indices 
are cross-sectionally associated with CVD risk factors; howe-
ver, they may not be useful predictors of mortality in long-term 
follow up. 

Key words: dietary patterns, all-cause mortality, cardiovas-
cular disease, cancer, physical fitness.

PO2120
INFLAMMATORY AND OXIDATIVE EVALUATION 
OF INDIVIDUALS TREATED BY DIALYSIS IN A BRA-
ZILIAN HOSPITAL
F P. Maniglia1, J A C. da Costa1

1Faculty of Medicine of Ribeirão Preto (University of 
São Paulo), Ribeirão Preto, São Paulo, Brazil

Background and objectives: The inflammatory state and 
the oxidative stress are described as a constant condition in 
patients with Chronic Kidney Diseases (CKD) in dialysis, ba-
sed on several manifestations presents in those individuals, 
what may lead to a hyper production of inflammatory makers 
and free radicals. The aim of the study was to verify the in-
flammatory and oxidative state of individuals under dialysis 
treatment in a Brazilian hospital. 

Methods: the studied population was composed by 42 
patients with average 51.31±15.5 years old (from 23 to 79), 
of which 57% is represented by the male gender, and with an 
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average of dialysis therapy of 41.14±38.56 months (from 5 to 
185 months). The main causes of the renal function loss was 
hypertensive nephrosclerosis and diabetic nephropathy. The 
involved patients had a regular usage of C-Vitamin and fo-
lic acid, in agreement to the dialysis service standardization. 
Analysis of serum concentrations of the inflammatory bioche-
mistry markers [high-sensitivity C-reactive protein (hs-CRP)] 
and the oxidative stress [malondialdehyde (MDA) e hydrogen 
peroxide (H2O2)] were carried out. 

Results: the results indicated a high inflammatory le-
vel throughout an average of 8.3±0.09g/dL of hs-CRP (0.36 
a 46.2g/dL) and a high production of free radicals according 
to the average of hydrogen peroxide (18.23±6.7umol/gP) and 
MDA (0.04±0.02umol/gP). 

Conclusions: in conclusion, despite of the action taken to 
attenuate the oxidative effects of CKD, it is still necessary to 
evaluate others alternatives that decrease the inflammatory sta-
te and the oxidative stress, as long as these conditions interfere 
negatively in the patients clinic state. 

Key words: inflammation, chronic kidney diseases, oxida-
tive stress. 

PO2121
ASSOCIATION BETWEEN FOOD PATTERNS AND 
BIOMARKERS OF ENDOTHELIAL FUNCTION: A 
SYSTEMATIC REVIEW
M. Defagó1, N. Elorriaga1, V. Irazola1, A. Rubinstein1 
1Southern Cone American Center For Cardiovascu-
lar Health (CESCAS/SACECH), Institute For Clinical 
Effectiveness and Health Policy (IECS), Buenos Aires, 
Argentina

Background and objectives: It has been suggested that die-
tary factors can be involved in endothelial dysfunction, increa-
sing risk of cardiovascular diseases (CVD). We aimed to sum-
marize the findings on the associations of food patterns (FPs) 
and endothelial biomarkers. 

Methods: An electronic literature search from 1990-2012 
in Medline, Embase, Lilacs, Google Scholar, and referen-
ce lists and consulting experts was conducted. We combined 
search terms related to the exposure (i.e., food pattern, diet) 
and outcomes of interest (endothelial markers, CVD, en-
dothelium). Studies without dietary intervention such as co-
hort studies, case-control studies, case series, surveillance, and 
cross-sectional studies without language restrictions were also 
considered. PRISMA guidelines were employed. Methodologi-
cal quality, i.e. study design, sample size, bias, and statistical 
analysis, was assessed by STROBE. 

Results: 532 references were identified, of which 10 were 
finally included. Four articles were cross-sectional cohort stu-

dies, two cohort studies, one nested case-control, and three 
cross-sectional studies. FPs was defined as usual consumption 
of food combinations in individuals and groups. In 90% of the 
articles, usual dietary intake was determined by food frequen-
cy questionnaire, and FPs were identified by factor analysis. 
Several FPs were identified. All articles presented some de-
gree of association between several markers and FPs. Healthy 
FPs (such as olive oil and vegetables, whole grains and fruits, 
and Prudent) had a beneficial impact on endothelial function 
as estimated by circulating levels of biomarkers such as CRP, 
sICAM-1, sVCAM-1 and sE-selectin, molecules related to en-
dothelial dysfunction. Westernized patterns (e.g. High-fat and 
processed meat, Western) were positively associated to inflam-
mation molecules and atherogenic promoters. 

Conclusions: Major FPs are associated with markers of en-
dothelial dysfunction and inflammation. The study of FPs in 
relation to endothelial function contributes to the development 
of dietary recommendations and lifestyle in general, to promo-
te improved cardiovascular health. 

Key words: food patterns, endothelium, biomarkers.

PO2122
DOES VITAMIN D STATUS PREDICT ERECTILE 
DYSFUNCTION AND CARDIOVASCULAR RISK IN 
AGEING MEN? A NEW ZEALAND PILOT STUDY
M. Quilter1, 2, L. Hodges2, J. Coad1 

1Institute of Food Nutrition and Human Health, 
Massey University, Palmerston North, Manawatu, 
New Zealand 
2School of Sport and Exercise, Massey University, 
Palmerston North, Manawatu, New Zealand

Background and objectives: Suboptimal vitamin D status is 
associated with increased risk of cardiovascular disease (CVD) 
and poor cardiovascular outcomes in epidemiological studies. 
Erectile dysfunction (ED) is increasingly accepted as an early 
marker of occult CVD; vasculogenic ED is synonymous with 
endothelial dysfunction. This study investigated whether vita-
min D status is associated with ED and other CVD markers. 

Methods: We conducted a pilot study in 35 healthy men aged 
40-70 years in the Manawatu region, New Zealand. Self-selec-
ted participants volunteered with written consent. Participants 
attended the Nutrition Research Unit for assessment of medical 
history, height, weight, waist circumference, waist:hip (WHR), 
waist:height, percentage body fat (%BF) and android:gynoid 
fat using Dual-energy X-ray absorptiometry, blood pressure, 
pulse wave velocity using SphygmoCor CPV, fasting lipid pro-
file, vitamin D status (serum 25-hydroxyvitamin D) and ED 
severity (International Index of Erectile Function 5-item (IIEF-
5)). Framingham scores were calculated. 
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Results: Vitamin D status correlated with HDL-c (r2 = 
0.414 p = 0.013), T:HDL-c (r2 = -0.342 p = 0.045) and pulse (r2 
= -0.373 p = 0.027). A positive trend was observed with IIEF-5 
score (r2 = 0.328 p = 0.055), and negative trends with %BF (r2 
= -0.320 p = 0.065) and android:gynoid fat (r2 = -0.308 p = 
0.072). IIEF-5 score correlated with age (r2 = -0.429 p = 0.01), 
WHR (r2 = -0.417 p = 0.013), android:gynoid fat (r2 = -0.368 p 
= 0.03) and pulse (r2 = -0.427 p = 0.011). 

Conclusions: The sample size limited power to detect a 
statistically significant relationship between vitamin D status 
and ED. A strong trend was observed and further sampling is 
underway. Vitamin D status negatively correlated with T:HDL-
c, a biomarker of CVD risk. ED negatively correlated with ab-
dominal adiposity, an anthropometrical marker of CVD risk. 
Identification of vasculogenic ED could support early inter-
vention in ageing men. A randomized controlled human in-
tervention trial is warranted to investigate whether improving 
vitamin D status in men with vasculogenic ED ameliorates ED 
and reduces the risk of CVD. 

Key words: erectile dysfunction, IIEF-5, vitamin D status, 
CVD risk.

PO2123
ASSOCIATION BETWEEN RS1137100 SNP IN LEPR 
GENE AND WAIST-TO-HEIGHT RATIO IN BRAZI-
LIAN OVERWEIGHT CHILDREN AND ADOLES-
CENTS
C T H. Fujiwara1,2, A E. Fernades1,2, M E. Melo1,2,3, A. San-
tos2, C. Cercato3, A. Halpern3, M C. Mancini1,2,3 

1League of Childhood Obesity, Discipline of En-
docrinology & Metabolism Hospital Das Clinicas, 
Faculty of Medicine, Sao Paulo, Sao Paulo, Brazil 
2Laboratory of Carbohydrates and Radioimuneas-
say/LIM-18, Faculty of Medicine, Sao Paulo, Sao 
Paulo, Brazil 
3Obesity & Metabolic Syndrome Group, Discipline 
of Endocrinology & Metabolism, Hospital Das Clini-
cas, Faculty of Medicine, Sao Paulo, Sao Paulo, Brazil

Background and objectives: Genetic factors participate in 
the complex ethiopathogenesis of obesity and increase the risk 
of developing eating disorders such as binge eating (BE), which 
are influenced by neural and hormonal defects in appetite and 
satiety control. Nevertheless, the relationship between single 
nucleotide polymorphisms (SNPs) in the leptin receptor gene 
(LEPR), binge eating and the risk of obesity remains contro-
versial. Our aim was to verify the influence of the rs1137100 
(A>G, K109R) in LEPR over BE symptoms, adiposity and car-
diometabolic risk factors in overweight children and adoles-
cents. 

Methods: The study included 333 subjects aged 7 to 18 
years. The rs1137100 was determined by TaqMan genotyping 
assay. The BE Scale was used to assess BE symptoms, anthropo-
metric measures comprehended ZBMI, percentage of fat mass 
(%FM), waist-to-height ratio (WHtR) and cardiometabolic risk 
factors comprised levels of fasting glucose, HOMA-IR, HDL-
cholesterol, triglycerides, leptin and blood pressure percentiles. 
Statistics were performed using Qui-square test, ANOVA and 
Kruskal-Wallis Test with level of significance set at p < 0.05. 

Results: Population was in Hardy-Weinberg equilibrium 
(AA: 64.9%, AG: 29.6%, GG: 5.5%, p = 0.12). The A/A ho-
mozygous group presented a lower WHtR mean value when 
compared to A/G heterozygous individuals (0.67±0.07 vs. 
0.65±0.07, p = 0.029), though no statistical difference was 
found with the G/G homozygous group (p = 0.44). Further-
more, mean values of anthropometric measures and cardio-
metabolic risk factors were not statistically different between 
groups.

Conclusions: Our study showed that A/A homozygous for 
the rs1137100 SNP in LEPR present a lower WHtR than the 
A/G heterozygous group, although it seems not to be involved 
with other anthropometric and cardiometabolic risk factors in 
our sample of Brazilian overweight children and adolescents. 

Key words: LEPR, rs1137100, inge eating, waist-to-height 
ratio. 

PO2124
RS1137101 SNP IN LEPR GENE IS NOT ASSOCIA-
TED WITH BINGE EATING AND CARDIOMETABO-
LIC RISK IN BRAZILIAN OVERWEIGHT CHILDREN 
AND ADOLESCENTS
C T H. Fujiwara1,2, A E. Fernandes1,2, M E. Melo1,2,3, A. 
Santos2, C. Cercato3, A. Halpern3, M C. Mancini1,2,3 

1League of Childhood Obesity, Discipline of Endo-
crinology & Metabolism Hospital das Clinicas, Facul-
ty of Medicine, University of Sao Paulo, Sao Paulo, 
Sao Paulo, Brazil 
2Laboratory of Carbohydrates and Radioimuneas-
say/LIM-18, Faculty of Medicine, University of Sao 
Paulo, Sao Paulo, Sao Paulo, Brazil 
3Obesity & Metabolic Syndrome Group, Discipline 
of Endocrinology & Metabolism, Hospital Das Cli-
nicas, Faculty of Medicine, University of Sao Paulo, 
Sao Paulo, Sao Paulo, Brazil

Background and objectives: Leptin plays a crucial role in 
body weight regulation and satiety signaling, exerting its effects 
through the interaction with leptin receptor. Common single 
nucleotide polymorphisms (SNPs) in the leptin receptor gene 
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(LEPR) such as the rs1137101 (A>G), a non-synonymous mu-
tation, has been associated with increased risk for binge eating, 
obesity and related metabolic disturbances, though this asso-
ciation is not well established in children and adolescents. Our 
aim was to determine whether the rs1137101 SNP in LEPR is 
associated with binge eating, anthropometric measures and 
cardiometabolic risk factors and in overweight children and 
adolescents.

Methods: The study population comprehended 333 
overweight youngsters aged 7 to 18 years old (46.8% boys; 
12.4±2.7 years old, ZBMI 3.23±0.65). TaqMan assay was used 
for rs1137101 genotyping. Binge eating (BE) was assessed 
through the BE Scale score. Anthropometric measures were 
ZBMI, percentage of fat mass (%FM), waist-to-height ratio 
(WHtR), whereas cardiometabolic risk factors included levels 
of fasting glucose, HOMA-IR, HDL-cholesterol, triglycerides 
(TG), leptin and blood pressure percentiles (BPP). Statistics 
were performed using Qui-square test, ANOVA and Kruskal-
Wallis Test with level of significance set at p < 0.05. 

Results: Population was in Hardy-Weinberg equilibrium 
(AA: 26.7%, AG: 50.5%, GG: 19.5%, p = 0.38). No statistical 
significant differences were found between the different ge-
notype groups with BES score (p = 0.09) and anthropometric 
measures: ZBMI (p = 0.81), %FM (0.54), WHtR (p = 0.46). 
Furthermore, cardiometabolic risk factors also did not differ 
among groups: glucose (p = 0.83), HOMA-IR (p = 0.50), HDL-
cholesterol (p = 0.62), TG (p = 0.41), leptin (p = 0.31), systolic 
BPP (p = 0.68) and diastolic BPP (p = 0.85). 

Conclusions: Our results suggest the lack of association 
of the rs1137101 SNP in LEPR with binge eating, anthropo-
metric measures and cardiometabolic risk factors in Brazilian 
overweight children and adolescents. 

Key words: LEPR; rs1137101; Binge eating; Overweight

PO2125
THE DIETS’ NUTRITIONAL VALUE OF WOMEN 
WITH NORMAL WEIGHT BUT OBESE
J W. Szczepanska1, L. Wadolowska1 
1Department of Human Nutrition, University of 
Warmia and Mazury, Olsztyn, Poland

Background and objectives: The aim of the study was to 
compare the diets’ nutritional value of women with different 
body fat content and different weights. 

Methods: The study included 450 women aged 20-45 with 
BMI>18.5 kg/m2. Body weight, height and thickness of skin-
folds were measured. The women were classified into three 
groups: normal body weight (NW: BMI=18.5-24.9 kg/m2 and 
FM<32%), normal weight but obese (NWO: BMI=18.5-24.9 
kg/m2 and FM>32%) and overweight (OW: BMI=25.0-29.9 

kg/m2). A three-day dietary record was used. Two of those 
days were working days and the third a day off. The under-
estimation of the energy intake was verified by the Goldberg 
method (1991) and corrected by neural networks according to 
body fat and age of women. Finally, 303 women had a correct 
estimation of the energy intake. 

Results: Women with NWO, NW, and OW were 32%, 57%, 
11% of the sample, respectively. Women with NWO had higher 
mean only of vegetable protein (relative difference: 4.6%), car-
bohydrates (5.8%) and fiber (6.6%) intake compared to women 
with OW. There was no statistical difference in the eating ha-
bits between women with NWO and OW. Women with NWO 
compared to women with NW had a higher average of intake 
of animal protein (13.5%), fat (10.4%), SFA (9.4%), MUFA 
(13.7%), cholesterol (13.5%), sugar (18.2%), sodium (10.6%), 
potassium (10%), iron (9.5%), but also vitamins: B1 (8.5%), B2 
(12.1%), B12 (31.8%), A (30.9%) and D (23.8%). More women 
with NWO than NW were not eating the dinner (16.7% vs. 
1.4%). 

Conclusions: Women with normal weight but obese consu-
med more nutrients of plant origin compared to obese women 
and more nutrients of animal origin compared to women with 
normal weight. 

Key words: body fat, diets, women.J.W. Szczepanska was 
supported by the European Union within The European Social 
Fund

PO2126
ASSOCIATIONS BETWEEN ADIPOSITY AND MI-
CRONUTRIENT DEFICIENCIES IN MEXICAN WO-
MEN
K. Long1, 2, A. Tunkar1, M. Flores2

1School of Population Health, University of Queens-
land, Australia 
2National Institute of Public Health, Herston, Aus-
tralia

Background and objectives: Micronutrient status may 
play a role in adipogenesis and fat deposition in the body. We 
addressed whether obesity as characterized by BMI, waist cir-
cumference and waist to hip ratio is associated with micronu-
trient deficiencies among Mexican women. 

Methods: Body mass index (BMI), waist circumference 
(WC), and waist to hip ratios (WHR) were determined for 1056 
women aged 12-49 years who were included in the 1999 Natio-
nal Nutrition Survey of Mexico (ENN-99). Determinations of 
serum zinc, serum retinol, serum ascorbic acid and C-reactive 
protein (CRP) were made from a single blood sample collected 
from these women. Linear and logistic regression were carried 
out to determine linear associations between micronutrient 
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serum concentrations and BMI, WC, and WHR and between 
and micronutrient deficiencies and categories of these indices, 
respectively. 

Results: Serum concentrations of all three micronutrients 
were associated with obesity and abdominal fat though the 
direction of these associations differed for each. Vitamin C 
serum concentrations were inversely associated with greater 
BMI, greater WC and greater WHR ration while serum zinc 
was inversely associated with greater WHR in women. In con-
trast, vitamin A concentrations were positively and strongly as-
sociated with greater BMI and greater WC but not WHR. The-
re was also a strong association between vitamin C deficiency 
and obesity and abdominal fat. 

Conclusions: These findings suggest that increased obesi-
ty and abdominal fat have significant influences on the serum 
concentration of micronutrients but that these effects are mi-
cronutrient specific in terms of direction and obesity measure. 
The supplementation of obese women should be an important 
public health priority. 

Key words: obesity; zinc; vitamin A; vitamin C. 

PO2127
LOW VITAMIN B12 AND FOLATE SERUM CONCEN-
TRATIONS, AND B-VITAMIN INTAKE ARE ASSO-
CIATED WITH GREATER ADIPOSITY IN MEXICAN 
AMERICAN CHILDREN
K. Long, I. Gunanti1, G. Marks1, A. Al Mamun1 
1School of Population Health, University of Queens-
land, Australia

Background and objectives: Studies investigating associa-
tions between vitamin B serum concentrations and B-vitamin 
intake with adiposity have reported inconsistent findings. We 
examined associations between serum concentrations of vita-
min B12 and foliate, and intakes of B-vitamins with body fat 
among Mexican American children. 

Methods: We used data on 1,131 Mexican American 
children 8-15 years of age included in the 2001-2004 Natio-
nal Health and Nutrition Examination Surveys (NHANES). 
Children’s body mass index (BMI), truncal fat mass (TrFat) and 
total body fat mass (TBF) were used as body adiposity measu-
res (BA). Intake of B-vitamins was collected based on 24-hour 
dietary-recall. Associations of BA with vitamin B12 and folate 
serum concentrations and B-vitamin intake were determined 
using linear and multinomial regression models. 

Results: B12 and folate serum concentrations were inver-
sely associated with BMI (r=–2.58; 95% CI=–3.54 –1.62; r= 
–1.27; 95% CI=–2.19 –0.36), with TrFat (r= –1.58; 95% CI=–
2.11 –1.06; r= –0.85; 95% CI=–1.46 –0.26) and with TBF (r= 

–3.05; 95% CI=–4.55 –1.56; r= –2.05; 95% CI–3.29 –0.81). 
Thiamine and riboflavin intake was inversely associated with 
BMI (r=–1.25, 95% CI=–2.33 –0.17; r=–1.32; 95% CI= –2.39 
–0.30; r=–1.11; 95% CI=–2.12 –0.11) and TrFat (r=–0.84; 95% 
CI=–1.63 –0.05; r=–1.26; 95% CI=–2.36 –0.15; r=–1.37; 95% 
CI=–2.40 –0.35). Folate intake showed similar but less signifi-
cant associations. 

Conclusions: Vitamin B12 and folate status may be impor-
tant in determining body adiposity. Similarly, inverse associa-
tions between thiamine and riboflavin intake and adiposity 
may reflect the role of these micronutrients on energy balance. 

Key words: obesity, body fat, B-vitamins, children.

PO2128
EFFECT OF OBESITY ON SELF-ESTEEM IN SECON-
DARY SCHOOL-AGE STUDENTS OF NORTHERN 
REGION OF THAILAND
S. Satoh1, P. Leelahagul1, S. Khamvang2, N. Chaiwut2

1Graduate Program In Nutrition, Ramathibodi Hos-
pital 
2Srinagarindra The Princess Mother School, Phayao, 
Thailand

Background and objectives: Self-esteem is important to 
the success, especially in adolescence, because physical, men-
tality, social and thinking process are developed in this age 
group. Many studies in adolescents found obesity leads to risk 
of chronic diseases and psychosocial problem, i.e., low self-
esteem and lack of confidence. This research aimed to study 
about self-esteem in Northern Thai adolescents according to 
their body weight. Method: A prospective study carried in 60 
secondary school-age students of Srinagarindra The Princess 
Mother School, Phayao, aged 12-18 years. These subjects classi-
fied by body weight, i.e., under, normal, and over body weight, 
consisted of 20 subjects/group. Body composition analysis were 
measured by Tanita BC-420, and dietary intake were assessed 
by 24 hour-dietary record 3 days/week at weeks 0, 8, 16 and 24. 
The Five-Scale-Test of Self-Esteem for children questionnaires 
were used for self-esteem test. 

Results: Mean self-esteem score of 60 students was 56.8 
(range 38.0-75.0). No significant differences of mean self-
esteem score among 3 groups: underweight (55.7), normal 
weight (59.5) and overweight (55.3). When high self-esteem 
score was defined as >57.0, 60% of normal weight group had 
high self-esteem score which were higher than overweight 
group (50%) and underweight group (35%). According to their 
body weight groups and sex, we found that most of females and 
males of underweight groups had low self-esteem score. The 
most of females and males in normal weight groups had high 
self-esteem score. 
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Conclusions: Our study show that body weight status had 
effects on self-esteem, thus this evidence should be concerned 
in nutritional therapy for weight reduction and improving self-
esteem. 

Key words: body weight, self-esteem, adolescent. 

PO2129
MICRONUTRIENT STATUS AND IMMUNITY: A 
CASE STUDY AMONG INDONESIAN ACTIVE PUL-
MONARY TUBERCULOSIS PATIENTS
D. Dillon1, 2, M. Anastasia2, D. Sutoyo3

1SEAMEO RECFON, Jakarta, Indonesia  
2Department of Nutrition, Faculty of Medicine, Uni-
versity of Indonesia, Jakarta, Indonesia 
3Departement of Pulmonology and Respiratory Me-
dicine, Faculty of Medicine, University of Indonesia, 
Jakarta, Indonesia

Background and objectives: Poor nutritional status is 
highly prevalent among tuberculosis patients. Vitamin A, vi-
tamin D, and zinc play an important role in the production of 
cathelicidin, an antibacterial peptide to fight against tuberculo-
sis bacillus. The objective was to investigate the role of micro-
nutrients in the immune system of active pulmonary tubercu-
losis patients. 

Methods: A cross sectional study, involving 27 Indonesian 
healthy adults and 44 newly diagnosed tuberculosis patients 
with normal liver and kidney functions, was conducted in In-
donesia. Body Mass Index (BMI), polymorphism of vitamin D 
receptor (VDR) gene Fok I, serum retinol, calcidiol, zinc and 
cathelicidin concentrations were assessed. 

Results: Tuberculosis patients were more prone to low BMI 
(p < 0.0001), low serum concentrations of retinol (p < 0.0001), 
calcidiol (p < 0.0001) and cathelicidin (p < 0.0001) compared 
to healthy subjects. Sex (p = 0.019; 95% CI: -16.5 to -1.5) and 
serum retinol concentration (p = 0.003; 95% CI: -38.7 to -8.2) 
play a significant role in serum cathelicidin concentration. 

Conclusions: Micronutrients status of tuberculosis patients 
was lower compared to healthy subjects. Sex and serum retinol 
concentration play an important role in the immune function 
of tuberculosis patients. 

Key words: vitamin A, vitamin D, zinc, tuberculosis

PO2130
VITAMIN D STATUS OF HEMODIALYSIS PATIENTS 
IN KOREA
S S. Lee1, 2, Y J. Lee1, Y. Lee1, H J. Woo1, I W. Owe2, C H. Lee2 
1Department of Food and Nutrition, College of 
Human Ecology, Hanyang University 
2Department of Internal Medicine, Hanyang Univer-
sity Seoul Hospital

Background and objectives: Vitamin D deficiency is highly 
prevalent among hemodialysis patients and contributes to se-
condary hyperparathyroidism. The objective of this study is to 
investigate the status of 25(OH)D3, 1,25(OH)2D3 and intact 
parathyroid hormone(iPTH) in hemodialysis patients, and its 
relation with vitamin D intake and exposure to sun light. 

Methods: This study included 46 patients (19 male and 27 
female) with renal disease on hemodialysis, and their blood 
was obtained for 25(OH)D3 and 1,25(OH)2D3 analysis in 
October and November (fall season), 2012. The prevalence 
of vitamin D deficiency defined as serum 25(OH)D3 levels of 
less than 15 ng/ml. The biological parameters, iPTH, hs CRP, 
albumin, creatinine and eGFR (ml/min), were analyzed accor-
ding to level of 25(OH)D3, sex and age. Vitamin D and calcium 
intakes of these subjects were estimated by using 3-day dietary 
records and FFQ. 

Results: The percentage of vitamin D deficiency (<15ng/
ml) in the study subjects was 71.7% (n = 33), 63.2% of male and 
77.8% of female. The average concentrations of serum 25(OH)
D3, 1,25(OH)2D3 and iPTH were 13.6 ng/ml, 20.8 pg/dl and 
301.3 pg/ml, respectively. There was no association between 
serum 25(OH)D3 status and age, sex, time spent outdoors, the 
use of sunscreen and the duration of hemodialysis. The intakes 
of vitamin D were not significantly different between the vita-
min D deficient subjects and the others. However, the calcium 
intake was significantly higher in vitamin D deficient subjects 
than the others (p = 0.043). Serum albumin and creatinine le-
vels were significantly lower in female subjects than male (p = 
0.035, p = 0.010), and eGFR (ml/min) and hsCRP levels were 
significantly higher in elderly over 65 years old (p = 0.016, p = 
0.006). 

Conclusions: A high prevalence of vitamin D deficiency 
was observed in Korean hemodialysis patients, consequently 
iPTH levels were severely elevated in these subjects. 

Key words: Hemodialysis, 25(OH)D3, 1,25(OH)2D3, 
iPTH, deficiency. 
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METABOLIC AND BONE DISORDERS IN VERTICA-
LLY HIV-INFECTED CHILDREN
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1Departamento de Pediatría Norte, Hospital Rober-
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2Unidad de Infectologia, Hospital Roberto del Río, 
Santiago, Chile 
3Instituto de Nutrición y Tecnología de los alimen-
tos (INTA), Universidad de Chile, Santiago, Chile 
4Unidad de Inmunologia, Hospital Roberto del Río, 
Santiago, Chile 
5Unidad de Infectologia, Hospital San Borja Arria-
rán, Santiago, Chile 
6Departameno de Pediatría, Universidad de los 
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to del Río, Universidad de Chile, Santiago, Chile

Background and objectives: Life expectancy of children in-
fected with human immunodeficiency virus (HIV) has increa-
sed due to Highly Active Antiretroviral Therapy. Studies have 
reported that metabolic disorders and changes in bone mineral 
density (BMD) are common in adult patients with HIV. There 
are few studies exploring metabolic and bone involvement in 
children infected. The aim of this study was to evaluate meta-
bolic disorders and BMD in vertically HIV-infected children in 
two Chilean medical centers. 

Methods: A total of 34 children (19 females), 11.8 years (3.8 
to 18.5), with HIV infection were evaluated. We determined 
weight, height, BMI, zBMI, zheight/age and BMD. Intake of 
energy, protein and calcium was calculated using a 24 hours 
dietary recall. The percentage of dietary adequacy was estima-
ted according RDI. 

Results: 2 patients were at stage A1, 8 in B1, 2 in B2, 6 in 
B3, 3 in C1, 2 in C2 and 5 in stage C3. The highest percentage 
of patients (68%) was eutrophic (23/34), 2 were at risk of mal-
nourished, 6 overweight and 3 obese. Despite the above 44% 
had body fat > 30% and 49% elevated triglycerides. 36% had 
a height/age <-2 SD. 15% (5/34) patients had a BMD < -1.5 
SD and 12% (4/34) < -2 SD in column. 30% (10/34) had BMD 
< -1.5 SD and 6% (2/34) < -2 SD in hip. All patients consu-
med about 2.5 times their protein requirements, however, 42% 
and 72% of patients consume less than 75% of its energy and 
calcium requirements respectively. We found a significant co-
rrelation between stage of disease and increased triglycerides, 
decreased CD4% and lower hip BMD (P < 0.05). 

Conclusions: Our data indicate that pediatric patients with 
perinatal HIV infection have a high percentage of body fat 
mass, triglycerides and early engagement of BMD. This is hig-
her in more advanced stages of the disease. 

Key words: HIV children, metabolic disorders, bone mine-
ral density. 

PO2132
EFFECT OF SWEETENERS ON THE PEYER’S PAT-
CHES OF THE SMALL INTESTINE OF BALB/C MICE
B E. Martínez-Carrillo1, R. Valdes-Ramos1, M C. Rojas de 
la Cruz1, R. Oros-Pantoja1 
1Center For Research and Graduate Studies In 
Health Sciences, Faculty of Medicine, UAEM, Mexico

Background and Objectives: In recent years the trend 
towards health, body image and physical fitness have increa-
sed, so there is the need to find a sugar substitute with a similar 
flavor, but providing less energy intake. The incorporation of 
sweeteners in the diet and their relationship with the immune 
system, particularly the gastrointestinal tract associated lym-
phoid tissue (GALT), has been rarely studied. The objective of 
this study was to determine the effect of sweeteners on Peyer’s 
patches of small intestine from Balb/c mice. 

Methods: Thirty-two 60-day old Balb/c mice, weighing 
20-25 g, were divided into 4 groups of 8 animals each: control 
(without sweetener), sucrose, stevioside or sucralose, were ad-
ministered in drinking waterfor 6 weeks; weight was measured 
weekly. Lymphocytes were obtained from the Peyer’s patches 
of the small intestine by enzymatic chemical method and then 
quantified by flow cytometry: T-lymphocytes (CD3+, CD4+ 
and CD8+), B-lymphocytes (CD19+) and IgA+ cells. 

Results: No significant differences were found in T-cells; 
B CD19+ cells were significantly different between groups 
(49.27% +- 4.8 sucrose, 41.13% +-stevia, 36.25% +- 5.6 sucra-
lose) compared with the control group (51.09% +- 6.24), with 
an F = 14.77, p <0.003; IgA+ cells were higher in the control 
group (5.26% +- 0.483), 5.34% +- 0.168 sucrose, 5.80% +-0.411 
sucralose and 6.49% +-0.269 stevia, with F = 20.22, p <0001. 

Conclusions: humoral immunity was modified by increa-
sing IgA+ cells, natural and artificial sweeteners alter the per-
centage of CD19+ lymphocytes which has been associated with 
inflammatory bowel disease. Acknowledgements: This project 
was financed by UAEM. 

Key words: Sweeteners, immunity, GALT
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PO2133
NUTRITIONAL AND DIETARY FACTORS AND RISK 
OF HIP FRACTURES IN ELDERLY CHINESE: A MAT-
CHED CASE-CONTROL STUDY
Y. Chen1, 2, W. Xue1, F. Fan1, F. Zeng1, B. Wu1, W. Ouyang1, 
S. Tu1

1Department of Medical Statistics and Epidemiolo-
gy, Sun Yat-Sen University, Guangzhou, China

Background and objectives: The effects of nutritional fac-
tors and risk of osteoporotic fractures remains unclear. We exa-
mined the association of nutritional and dietary factors with 
risk of hip fractures in elderly Chinese men and women. 

Methods: 581 (M/F: 148/433) incident cases of hip fractu-
res were enrolled from four hospitals, with 581 sex- and age-
matched (±3 years) controls from hospitals or communities in 
Guangdong, China during 2008.1- 2012.6. Face-to-face inter-
views were conducted to collect general information, habitual 
dietary intake (by FFQ) and various covariates. 

Results: Multivariate conditional logistic regression analy-
ses showed: A dose-dependent decreased risk of hip fractures 
was associated with greater intakes of fruit & vegetables, sea-
food, skin-free poultry, β-carotene and other antioxidative nu-
trients, K and Mg, but lower consumption of red meat, pickled 
vegetables, oils and fat, and net endogenous acid production 
(NEAP). The adjusted odds ratios (95%CI) of hip fractures for 
various foods and nutrients comparing their consumption le-
vels of extreme quartiles were: total fish & shell fish: 0.47(0.28-
0.79), seafood: 0.31(0.18-0.52), fresh-water fish: 0.80(0.48-
1.31), total fruit & vegetables: 0.22(0.13-0.39), vegetable: 
0.29(0.17-0.52), fruit: 0.62(0.36-1.08), skin-free poultry: 0.52 
(0.34, 0.82),β-carotene: 0.15(0.06-0.34), vitamin C: 0.28(0.13-
0.61), K: 0.27(0.13-0.53), Mg: 0.30(0.14-0.65), tea drinker 
(Y/N): 0.72(0.54-0.95), red meat: 2.74(1.61, 4.67), organ meat: 
1.54(1.07, 2.23), pickled vegetable: 3.49(1.72-7.10), oil & fat: 
4.48(2.15-9.34), and NEAP: 4.94(3.16-7.73), respectively. Die-
tary pattern analyses suggested that “healthy dietary pattern” 
was associated with lower hip fracture risk, whereas “high-fat 
dietary pattern” might increase the risk. 

Conclusions: Greater intakes of fruit & vegetables, seafood, 
skin-free poultry, antioxidative nutrients, K and Mg, but lower 
consumption of red meat, pickled vegetables, fat, and NEAP 
may be protective against hip fractures in elderly Chinese. 

Key words: nutrition; dietary factor; hip fracture; case-con-
trol study; chinese. 

PO2134
ASSOCIATION OF DIETARY FACTORS AND DIE-
TARY QUALITY WITH RISK OF NASOPHARYN-
GEAL CARCINOMA IN CHINESE ADULTS: A CASE-
CONTROL STUDY
Y. Chen1, 2, Y. Liu1, J. Dai2, C. Xu1, Y. Lu3, Y. Fan2, X. Zhang2 

1Department of Medical Statistics and Epidemiolo-
gy, Sun Yat-Sen University, Guangzhou, China 
2Sun Yat-sen University Cancer Center, Sun Yat-Sen 
University, Guangzhou, China 
3Sun Yat-sen University Ophthalmic Center, Sun Yat-
Sen University, Guangzhou, China

Background and objectives: To examine the association of 
dietary factors and dietary quality with risk of nasopharyngeal 
carcinoma (NPC) Chinese men and women. 

Methods: 600 (M/F: 448/152) incident nasopharyngeal car-
cinoma (NPC) cases (47+/-9y) were enrolled from hospitals, 
with 600 sex- and age-matched (±3 years) controls from hos-
pitals or the community in Guangzhou, China during 2009.7-
2011.3. Face-to-face interviews were conducted to collect ge-
neral information, habitual intake of foods and nutrients (by 
a 79-item FFQ) and various covariates. Dietary quality was 
evaluated according to the Diet Quality Index-International 
(DQI-I), Alternate Healthy Eating Index (AHEI) and alterna-
te Mediterranean Diet Score (aMED). Subjects were classified 
into quartiles (Q1~Q4) by the consumption of each food/food 
group item or the quality scores. 

Results: Multivariate conditional logistic regression analy-
ses showed: a dose-dependently decreased risk of hip fractures 
was associated with greater intakes of fruit & vegetables (par-
ticular those with dark color), low-fat dairy products, lower 
consumption of seafish and shell-fishes, pickled vegetables, 
processed fish and meat, or higher quality diet. The multiva-
riate adjusted odds ratios (95%CI) of NPC for various foods 
comparing their consumption levels of extreme quartiles were: 
total fruit & vegetables: : 0.37(0.25-0.55), vegetable: 0.33(0.22-
0.50), dark-color vegetable: 0.30(0.20-0.45), light-color vege-
table: 0.77(0.53-1.13), fruit: 0.70(0.47-1.04), dark-color fruit: 
0.50(0.32-0.76), low-fat dairy (Yes vs. No): 0.52(0.28-0.95), sea 
fish: 1.87(1.29-2.70), shellfish: 1.61(1.07-2.41), pickled vegeta-
bles: 2.31(1.54-3.46), and processed fish and meat: 1.80(1.21-
2..66). ORs (95%CI) of NPC for dietary quality scores (Q4 vs. 
Q1) were: DQI-I: 0.64(0.45-0.93), AHEI: 0.490.33-0.72), and 
aMED: 0.58(0.37-0.92). 

Conclusions: Greater intakes of fruit & vegetables, low-fat 
dairy products, lower consumption of sea fish and shell-fishes, 
pickled vegetables, processed fish and meat, or increased total 
dietary quality may be helpful for the prevention of NPC Chi-
nese adults. 

Key words: nutritional and dietary factors; nasopharyngeal 
carcinoma; case-control study; chinese.
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PO2135
BINGE EATING DISORDER IN OBESE WOMEN: A 
QUALITATIVE STUDY IN BRAZIL
M J. Teixeira1, M L M. Bosi1 
1Faculty of Medicine, Federal University of Ceará, 
Brazil

 Background and objectives: The Binge Eating Disorder 
(BED) is characterized by the ingestion of large amounts of 
food in a short period of time with a sensation of lack of con-
trol. It is a new nosological entity that has a narrow relation 
with obesity and therefore, with chronic diseases. The preva-
lence and etiology of BED is not sufficiently known but the li-
terature recognizes that specific and differentiated assistance is 
needed. This study aims to analyze perceptions and experien-
ces of obese women who suffer from BED, focusing on body 
related aspects, and also to analyze the public assistance mo-
del offered to this group in the municipality of Rio de Janeiro 
(Brazil). 

Methods: This study was based on the qualitative health re-
search approach. A total of 15 non-directive interviews were 
conducted with obese women who suffer from BED, aged 18-
55 years, assisted by a specialized program in a public hospital. 
The qualitative material was analyzed and categorized in the-
matic axles. 

Results: Social prejudice directed towards the obese body is 
a possible aggravating factor for BED and obesity. The biogra-
phy of the interviewed women confirmed literature data and 
went beyond showing evidences such as: chemical dependency 
of first degree relatives; difficulties in the individuation process; 
social stigmatization; conflictive family dynamic; and lack of 
personal autonomy. Negative experiences with diet formulas 
were reported to be associated with susceptibility to the beauty 
standards appeal promoted by media, leading to social isola-
tion and low self-esteem. 

Conclusions: Obesity is an important public health cha-
llenge, especially when associated to BED. The BED multidi-
mensional etiology indicates that psycho-affective and social 
components are involved in its complex genesis. The assistance 
offered, by an interdisciplinary team, should include those as-
pects in order to facilitate adhesion to treatment and refrain the 
problem to become chronicle. 

Key words: obesity, binge eating, nutrition. 

PO2136
THE EFFECT OF FRUIT INTAKE ON BLOOD LIPID 
PROFILE IN HEMODIALYSIS PATIENTS
P Y. Wu1, 2, S H. Yang1,2, J. Yang3, H Y. Chang4, H H. Chen5 
1School of Nutrition and Health Sciences, Taipei 
Medical University, Taipei, Taiwan, R.O.C  
2Nutrition Research Center, Taipei Medical Universi-
ty Hospital, Taipei, Taiwan, R.O.C  
3Department of Internal Medicine, Keelung Hospi-
tal, Department of Health Executive Yuan 
4Department of Dietitians, Keelung Hospital, De-
partment of Health Executive Yuan 
5Department of Internal Medicine, Taipei medical 
University Hospital, Taipei, Taiwan, R.O.C

Background and objectives: To evaluate the association 
between fruit intake and blood lipid profile in hemodialysis 
(HD) patients. 

Methods: This is a cross-sectional study. All subjects were 
outpatients from two dialysis centers in Taipei and Keelung in 
Taiwan. Thirty-eight HD patients were completed this study. 
The dietary intake was calculated from the average of 3-day 
dietary record. Fasting predialysis blood samples were drawn 
from all subjects and measured by Department of Laboratory 
Medicine of Taipei Medical University Hospital. The lipid pro-
file (serum total cholesterol, low-density lipoprotein choles-
terol, high-density lipoprotein cholesterol, non-high-density 
lipoprotein cholesterol, triglyceride), nutritional markers (dry 
body weight and serum albumin), and concentration of he-
moglobin and potassium were measured. 

Results: twenty-two of HD patients usually ate fruits, and 
the mean intake of fruits was 0.8 servings (95% confidence 
interval 0.5-1.1 servings). Comparing with patients without 
fruits intake, patients ate fruits with significantly higher dietary 
fiber intake, and lower level of serum low-density lipoprotein 
cholesterol, non-high-density lipoprotein cholesterol and tri-
glyceride, but the lipid profile did not achieve statistical sig-
nificance. Eating fruits did not significantly affect the level of 
blood potassium, hemoglobin and albumin. 

Conclusions: HD patients in this study eating fruits had 
significantly increased dietary fiber intake without elevated the 
concentration of serum potassium. However, we need more 
and bigger future studies to document the benefit of fruits in-
take of HD patients. 

Key words: hemodyalisis, lipid profile, fruit intake. 
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PO2137
GENDER DIFFERENCE IN DIETARY PATTERN BET-
WEEN NON-DIALYSIS DAY IN WEEKDAY AND 
WEEKEND OF HEMODIALYSIS PATIENTS IN NOR-
TH TAIWAN.
P Y. Wu1, 2, S H. Yang1,2, T H. Chen3, T W. Chen4, H H. 
Chen4, J. Yang5, H Y. Chang6 
1School of Nutrition and Health Sciences, Taipei 
Medical University, Taipei, Taiwan, R.O.C 
2Nutrition Research Center, Taipei Medical Universi-
ty Hospital, Taipei, Taiwan, R.O.C 
3Department of Internal Medicine, Division of 
Nephrology, Wan Fang Hospital, Taipei Medical 
University, Taipei, Taiwan 
4Department of Internal Medicine, Taipei medical 
University Hospital, Taipei, Taiwan, R.O.C 
5Department of Internal Medicine, Keelung Hospi-
tal, Department of Health Executive Yuan 
6Department of Dietitians, Keelung Hospital, De-
partment of Health Executive Yuan

Background and objectives: To find out the effect of gen-
der on dietary intake of hemodialysis patients between non-
dialysis day in weekday (NDWD) and weekend (NDWE). 

Methods: One hundred and ten adult hemodialysis patients 
from 3 hemodialysis centers in North Taiwan were recruited 
in this study, and 51 were male(46%). All subjects were under 
in-center hemodialysis treatment for at least 2 months, and 
without any parenteral nutrition therapy. Three days dietary 
record was collected for dietary information, including one he-
modialysis day, one non-dialysis day in NDWD and NDWE. 

Results: Age, hemodialysis vintage and severity of comor-
bidity were no significant different between male and female 
patients. Comparing with male subjects, female had signifi-
cantly lower cereal, meat, fish, eggs and soy protein, and dietary 
protein, fat, cholesterol, iron, zinc, polyunsaturated fatty acid, 
niacin, and vitamin B6 and B12 intake (p < 0.05). Both genders 
had higher phosphorus and iron intake in Sunday than NDW, 
but did not attend significantly difference. Only female sub-
jects had significant higher vitamin A intake in Sunday than 
NDWD (p = 0.04). The evaluated variables of dietary pattern 
and nutrients intake in male patients were no significantly di-
fferent between NDWD and NDWE 

Conclusions: In this study, dietary intake in patients with 
hemodialysis treatment was not significantly different between 
NDWD and NDWE, except vitamin A intake in female pa-
tients. 

Key words: hemodialysis, Taiwan, dietary pattern .

PO2138
INCREASE OF SERUM CHOLESTEROL LEVEL IN-
DUCED BY DIETARY CHOLSTEROL INVOLVES SE-
CRETION OF TRIACYLGLYCEROL FROM LIVER IN 
EXHC RATS.
Y. Tanaka1, K. Nagao1, H. Nakagiri1, T. Nagaso1, Y. Iwa-
sa1, H. Mori1, M. Asahina1, K. Imaizumi1, M. Sato1 
1Department of Bioresource and Bioenvironmental 
Sciences, Faculty of Agriculture, Graduate School of 
Kyushu University, Fukuoka, Japan

 Background and objectives: Clinically, high serum total 
cholesterol levels have been identified as risk factors for athe-
rosclerosis and cardiovascular disease for decades. Cholesterol 
in serum derived from de novo synthesis in the liver and diets. 
Exogenously hypercholesterolemic (ExHC) rats, the model 
animal of diet-induced hypercholesterolemia, develop hyper-
cholesterolemia only when dietary cholesterol is loaded. We 
previously showed that ExHC rats develop symptoms of he-
patic low triacylglycerol (TAG) levels compared with Sprague-
Dawley (SD) rats, the original strain, concurrently with hy-
percholesterolemia when dietary cholesterol is loaded. In this 
study, we compared ExHC and SD rats to explore a relationship 
between hypercholesterolemia and lower hepatic TAG levels in 
ExHC rats. This study provides new insight into regulation of 
cholesterol metabolism. 

Methods: ExHC and SD rats were fed a 1% cholesterol diet 
for 1 week. Hepatic and serum lipid parameters, gene expres-
sions and enzymatic activities related to lipid metabolism in 
the liver were measured. 

Results: We reproducibly observed higher serum choleste-
rol and lower hepatic TAG levels in ExHC rats. The livers in 
ExHC rats developed Golgi apparatus to secrete beta-very low 
density lipoprotein (beta-VLDL) that contained higher choles-
terol ester (CE) and lower TAG contents than those secreted by 
SD rats. Gene expressions related to fatty acid and TAG synthe-
sis in ExHC rats were lower than that in SD rats. Enzymatic 
activities for fatty acid synthesis were also lower in ExHC rats. 
Moreover, according to fatty acid compositions of hepatic and 
serum CE in ExHC rats, these CEs were not modified after se-
cretion from the liver. 

Conclusions: Low production of liver TAG and secretion 
of CE-rich and TAG-poor lipoprotein of beta-VLDL without 
modification in the circulation caused hypercholesterolemia 
induced by dietary cholesterol in ExHC rats. 

Key words: ExHC, triacylglycerol, beta-VLDL
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PO2139
DNA MICROARRAY STUDY REVEALING THE GENE 
ALTERATIONS UNDER ANTI-DIABETIC EFFECT 
OF DECAFFEINATED COFFEE ON DIABETIC KKAY 
MICE
S. Takahashi1,2, Y. Mizutani1,2, H. Kato2

1Department of Applied Biological Chemistry, Gra-
duate School of Agricultural and Life Sciences, The 
University of Tokyo 
2Food for Life, Organization for Interdisciplinary 
Research Projects, The University of Tokyo

Background and objectives: Many epidemiological studies 
have suggested the risk-reducing effects of coffee consumption 
on diabetes, while the detailed mechanisms are poorly unders-
tood. Our previous experiments using C57BL/6J mice fed a 
high-fat diet showed that coffee intake suppressed hepatic fat 
accumulation, which is one of the important upstream events 
of type 2 diabetes. The present study was conducted to obtain 
information on the alterations in gene-expression to clarify 
molecular mechanisms underlying the effects of coffee on ge-
netically-diabetic mice. 

Methods: Male KK-Ay mice at 5 weeks of age were fed a 
high-fat diet (HF) or HF containing 2% powders of decaffei-
nated coffee (DC) for 3 weeks. Global gene expression profile 
of liver and adipose tissue were analyzed by DNA microarray. 

Results: The results showed that DC prevented body weight 
gain and fat accumulation of mice. DC group showed a ten-
dency of alleviated insulin resistance evaluated with an insulin 
tolerance test. The amount of plasma glucose, plasma free fatty 
acids and hepatic fat accumulation were lower in mice of DC 
group. DNA microarray analysis on adipose tissue revealed 
that the expression of genes involved in inflammation (MCP-
1, CCR2 and LCN2) and extracellular matrix (Col8a1) were 
down-regulated by the intake of DC. Furthermore, the hepa-
tic gene expression profile showed that the expression of Gclc 
gene, the deletion of which leads to hepatic steatosis with mito-
chondrial injury, was up-regulated by the intake of DC. These 
alterations were further validated by quantitative RT-PCR. 

Conclusions: The present study suggests that the intake 
of DC may suppress inflammation of adipose tissue and dys-
function of its extracellular matrix, and suppress steatosis with 
mitochondrial injury in liver. These alterations may lead to the 
suppression of insulin resistance, and these findings provide 
significant insights into the association of the coffee intake and 
prevention of diabetes. 

Key words: Coffee, diabetes, transcriptomics. 

PO2140
EFFECT OF CHIA (SALVIA HISPANICA L) CON-
SUMPTION ON TNF-α LEVELS AND NUTRITIONAL 
STATUS IN BREAST CANCER PATIENTS
L. Solano1, 2, A. Cardenas1, C. Beltrán1 
1Behavioral Feeding and Nutrition Research Center, 
Universidad de Guadalajara-CUSUR, Ciudad Guz-
man, Jalisco, México

Background and objectives: Breast cancer is the second 
cause of death in women in Mexico. Factors involved in cancer 
progression are increased levels of pro-inflammatory cytokines 
such as TNF-α and nutritional status. Chia is a seed rich which 
provides nutrients like antioxidants, proteins, vitamins, mine-
rals and omega-3, it is a good nutritional alternative in cancer 
patients due to levels reduction of inflammation. Our objective 
was to associate the chia effect consumption on the levels of 
TNF-α and nutritional status in patients with breast cancer. 

Methods: In 60 patients with breast cancer who were diag-
nosed in the period September to December 2012. In this pe-
riod we divided the study in two phases; first, nutritional status 
was measured by body weight, body mass index, waist hip in-
dex, 24 hour recall and questionnaire nutrition. In serum sam-
ples, TNF-α were evaluated by ELISA. Then, subjects received 
25 g of chia to consume three times a day for a month. After 1 
month we did repetitions of previous experiments to evaluate 
chia effects on nutritional status and levels of TNF-α. 

Results: We found decreased levels of TNF-α levels after 
consumption of chia and improving the nutritional status of 
patients with breast cancer. 

Conclusions: Chia is a food endemic in Mexico used since 
pre-Hispanic times as medicine and has nutritional potential 
because it is rich in omega-3, has some properties to reduce 
levels of pro-inflammatory cytokines in patients with breast 
cancer, enhance the appetite and reduce weight loss. This food 
could be an alternative to breast cancer treatment. 

Key words: Chia, breast cancer, nutritional status, TNF-α. 
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PO2141
PROTEOMIC ANALYSIS OF GLUCOSE AND LIPID 
METABOLISM IN LIVER OF DIABETIC MICE FED 
WITH TOONA SINENSIS LEAF ETHANOL EXTRACT
B C. Yu1, Y T. Tsai1, N L. Ta1, W J. Yu2, S J. Chang1

1Department of Life Sciences, National Cheng Kung 
University, Tainan, Taiwan 
2Department of Biotechnology, Hung Kung Univer-
sity, Taichung, Taiwan

 Background and objectives: Hepatic insulin resistance has 
been implicated in the hyperglycemia and dyslipidemia in the 
diabetic patients. Toona Sinensis leaf ethanol extract (TSL-E) 
has been reported to improve the hyperglycemia and dyslipi-
demia in in vivo and in vitro models. However, the mechanism 
of TSL-E on the glucose and lipid metabolism in liver remains 
unclear. Therefore, the aim of the present study is to investigate 
the mechanism of TSL-E on the liver metabolism. 

Methods: The liver of diabetic mice and FLB3 hepatocytes 
were used to investigate the effects of TSL-E on liver metabo-
lism. Proteomic analysis, Western blot and real-time PCR were 
used to analysis the changes of hepatic protein and RNA ex-
pression. The oil red O stain was used to examine the lipid ac-
cumulation in hepatocytes. 

Results: Proteomic analysis results showed that TSL-E inhi-
bited the sorbital dehydrogenase (SDH), UDP-6 glucose dehy-
drogenase (UDH), and glutamate dehydrogenase (GDH) pro-
tein expression, leading to the reduction of gluconeogenesis in 
the liver of diabetic mice. Results of Western blot and real-time 
PCR demonstrated that TSL-E (100 µg/mL) increased the level 
of PPARγ, uncouple protein-3 (UCP), carnitine palmityl trans-
ferase 1 (CPT) and acyl-CoA oxidase (ACO) protein/RNA 
expressions, indicating that TSL-E increased the fatty acid β 
oxidation in hepatocytes. The results of oil red O stain showed 
that TSL-E inhibited the lipid accumulation in hepatocytes.

Conclusions: TSL-E decreased SDH, UDH, and GDH pro-
tein expression and increased PPARγ, UCP, CPT and ACO ex-
pressions, leading to the reduction of gluconeogenesis and the 
induction of fatty acid oxidation in hepatocytes. These results 
suggest that TSL-E can be developed into a supplement for dia-
betic patients to improve the glucose and lipid metabolism of 
liver. 

Key words: Toona Sinensis, liver, gluconeogenesis, fatty 
acid oxidation, diabetes. 

PO2142
INDEPENDENT CONTRIBUTION OF NECK CIR-
CUMFERENCE TO THE RISKS OF CARDIO-META-
BOLIC SYNDROME IN PEOPLE OF SOUTHERN 
CHINA
H. Zhu1, J. Zhou1, H. Ge2, M. Zhu2, L. Wang1, L. Chen1, 
Y. Tan1, Y. Chen 

1Department of Nutrition, Sun Yat-Sen University, 
Guangzhou, Guangdong, China 
2Health check-up Department, First Affiliated Hos-
pital of Sun Yat-sen University, Guangzhou, Guang-
dong, China 

Background and objectives: The aim of this study was to 
investigate and compare neck circumference as screening tool 
of cardio-metabolic risks with existing classical anthropome-
tric indices as Body Mass Index (BMI), Waist Circumference 
(WC) and Waist to Hip Ratio (WHpR) in a large population of 
southern China. 

Methods: A total of 4201 participants (2508 men and 1693 
women) age 20-85 years were recruited from the routine health 
check-up department. Anthropometric indices, bio-chemical 
and clinical parameters were measured. Receiver-operating 
characteristic curves were performed and area under the curve 
(AUC) of anthropometric indices were calculated to evaluate 
the prediction of cardio-metabolic risks. Partial correlation 
and logistic regression analysis were employed to determine 
the association and likelihood of anthropometric indices and 
cardio-metabolic risks. 

Results: NC positively correlated with SBP and DBP 
(r=0.250 and 0.261), fasting blood glucose (r=0.177), TG 
(r=0.240), TC (r=0.143) and LDL-C (r=0.088) and negatively 
correlated with HDL-C (r=-0.202) in male (all p < 0.01), Si-
milar results were found in female with the exception of TC. 
Compared with the classical anthropometric indices, The 
AUCs of NC for all risk factors of cardio-metabolic syndro-
me were the lowest. However, the adjusted ORs (95% CIs) in 
men and women of NC for MS-rf were 1.39 (1.14-1.68) and 
1.84 (1.39-2.43); for high BP were 1.32 (1.09-1.59) and 1.48 
(1.12-1.93); for increased TG were 1.23 (1.02-1.48) and 1.72 
(1.29-2.28); for increased FBP were 1.33 (1.03-1.70) and 1.44 
(1.01-2.04); for decreased HDL-C only in women (OR; 1.47). 

Conclusions: Neck circumference was significantly asso-
ciated with cardio-metabolic risk factors and independently 
contributed to predict cardio-metabolic risks beyond the clas-
sical anthropometric indices in adults of southern China. 

Key words: Cardio-metabolic risk factors, neck circumfe-
rence, central obesity. [This study was supported by grants 
from National Natural Science Foundation of China (81072302 
and 81273050) and Natural Science Foundation of Guangdong 
Province of China (10151008901000207)]
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PO2143
COMPARATIVE ASSEESSMENT OF NUTRITIONAL 
STATUS OF PATIENTS WITH END STAGE RENAL DI-
SEASE ON HAEMODIALYSIS AND CONSERVATIVE 
THERAPY IN IBADAN, NIGERIA
O. Fabusoro1, G. Fadupin1 
1Department of Human Nutrition, University of 
Ibadan, Ibadan, Nigeria

Background and Objectives: Many experimental and cli-
nical studies have shown that end stage renal disease patients 
are wasted or malnourished. This study was carried out to de-
termine and compare the nutritional status of patients with end 
stage renal disease (ESRD) on hemodialysis and conservative 
therapy. 

Methods: The study was an analytical study and it invol-
ved thirty (30) patients with ESRD (experimental group) and 
age and sex-matched apparently healthy subjects (control). 
Socio-demographic characteristics, medical history, lifestyle, 
anthropometric indices, dietary intake using 24-hr dietary re-
call and biochemical indices such as urea, creatinine, electro-
lyte (sodium and potassium) and packed cell volume (PCV) 
were obtained. 

Results: The mean±SD age of the patients on conservati-
ve therapy, hemodialysis and controls were 49.7±14.4 years, 
46.5±14.9 years and 44.4±12.3 years respectively. Majority 
(63.3%) of the patients had ESRD within one year, low propor-
tion (15.6%) and (31.1%) of the patients had ever smoked ciga-
rette and drank alcohol respectively. The mean±SD BMI of the 
patients on conservative therapy, hemodialysis and controls 
were 24.18±3.44 kg/m2, 22.28±4.03 kg/m2 and 24.86±5.03 
kg/m2 respectively while the mean±SD waist-hip ratio were 
0.89±0.07, 0.90±0.05 and 0.86±0.06 respectively. The ener-
gy, protein, fat, retinol, ascorbic acid, zinc and iron intakes 
of the experimental groups were lower than the recommen-
ded daily allowance (p < 0.05). The serum urea (138.00±63.09 
mg/dl, 104.80±41.57 mg/dl) and creatinine (5.93±2.62 mg/dl, 
4.75±1.53 mg/dl) levels of the patients on conservative therapy 
and hemodialysis were high but better in hemodialysis group 
while their PCVs were low when compared with reference va-
lues. Potassium levels of the patients on conservative therapy 
were also high but normal for patients on hemodialysis. 

Conclusions: For improvement of nutritional status of the-
se patients there should be periodical assessment of nutritional 
status and appropriate measures taken to improving the quality 
of life and disease outcome. 

Key words: End stage renal disease, biochemical indices, 
anthropometric indices.

PO2144
ASSOCIATIONS BETWEEN DIETARY FAT AND 
SERUM LIPID PROFILE DEPEND ON BODY FAT 
AND GENDER IN EUROPEAN ADOLESCENTS: THE 
HELENA STUDY
S. Bel-Serrat1, T. Mouratidou1, I. Huybrechts2,3, M. Gar-
cía-Cuenca4, G. Palacios5, C. Breidenassel6,7, D. Molnár8, 
R. Roccaldo9, K. Widhalm10, F. Gottrand11, A. Kafatos12, 
O. Androutsos13, K. Vyncke2, M. Sjöstrom14, L. Libuda15, 
A. Marcos16, L A. Moreno1
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14Karolinska Institute, Huddinge, Sweden 
15Research Institute of Child Nutrition Dortmund, 
Rheinische Friedich-Wilhelms-Universität Bonn, 
Dortmund, Germany 
16Grupo de Inmunonutrición, ICTAN-CSIC, Madrid, 
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Background and objectives: Dietary and body fat are asso-
ciated with adverse serum lipid profile and higher cardiovas-
cular diseases (CVD) risk in adults. The aim of this study was 
to investigate the relationship between fat intake and body fat 
and serum lipid profile in European adolescents from eight Eu-
ropean cities participating in the cross-sectional (2006-2007) 
HELENA study. 

Methods: Weight, height, waist and hip circumferences, 
skinfolds thicknesses, total cholesterol (TC), high density lipo-
protein-cholesterol (HDL-c), low density lipoprotein-choleste-
rol (LDL-c), triglycerides, apolipoprotein B and A1 were mea-
sured in 454 adolescents (44% boys) aged 12.5-17.5 years. TC/
HDL-c, apolipoprotein B/apolipoprotein A1, waist-to-hip and 
waist-to-height ratios were calculated. Fat intake was assessed 
by two 24-hour dietary recalls. Associations were evaluated by 
multilevel analysis stratified by gender.

Results: After adjustments for potential confounders, a 
negative association was observed between dietary fat (g/day) 
and triglycerides, TC, TC/HDL-c ratio, LDL-c, apolipoprotein 
B and apolipoprotein B/apolipoprotein A1 ratio among female 
adolescents. Moreover, the ratios waist-to-hip and waist-to-
height were positively related to triglycerides and TC/HDL-c 
ratio and negatively with HDL-c. A positive association was 
also found between waist-to-height ratio and apolipoprotein B 
and apolipoprotein B/apolipoprotein A1 ratio. No significant 
associations were observed in boys. An interaction was found 
between fat intake and body fat-related variables. Indeed, con-
siderable adverse serum lipid profile was observed across terti-
les of fat intake for those adolescents with higher sum of skin-
folds and waist-to-hip and waist-to-height ratios compared to 
those with lower values for body fat measures. 

Conclusions: Our results suggest that fat intake and body 
fat are associated with serum lipid profile and that this associa-
tion differs according to gender and initial body fat status. The-
se findings should be considered when developing strategies 
to prevent CVD risk among adolescents since serum lipids are 
major markers of CVD risk. 

Key words: fat intake, body fat, gender, adolescents

PO2145
PINE BARK EXTRACT ATTENUATES COX-2 EX-
PRESSION IN INFLAMED CACO-2 CELLS
C. Frontela-Saseta1, R. López-Nicolás1, R. Canali2, C A. 
González-Bermúdez1, P. Peso-Echarri1, L. Fernánez-Pa-
lacios1, G. Ros-Berruezo1, F. Virgili2 
1University of Murcia, Spain 
2National Research Institute for Food and Nutrition 
(INRAN), Italy

Background and objectives: There is evidence that French 
maritime pine bark extract (PBE), used as ingredient of po-

lyphenol-enriched fruit juices improves inflammatory symp-
toms in vivo and in vitro. Cyclooxygenase-2 (COX-2) catalyzes 
the enzymatic conversion of arachidonic acid to prostaglan-
dins and is induced in response to inflammatory stimuli, being 
demonstrated as a major molecular target for the prevention of 
cancer. In this study, we determine the effect of pine bark ex-
tract on the relative COX-2 mRNA expression in colon cancer 
cells. 

Methods: Caco-2 cells and LPS stimulated Caco-2/RAW 
264.7 cells, as model of intestinal inflammation, were exposed 
2 h daily (4 days) to 4% of 0.5 g.L-1 PBE aqueous solution. To-
tal RNA was isolated using RNeasy Mini kit (QIAGEN). The 
relative quantification of COX-2 expression was determined 
by qPCR with ABI PRISM® 7900 HT Instrument (Applied 
Biosystem) using SYBR Green and JumpStart™ Taq Ready Mix 
kit (SIGMA). α-actin gene was used as reference. Data were 
collected and processed with SDS2.2 software. Results were ex-
pressed as fold induction compared with the relative COX-2 
expression in untreated cells (DMEM) considered as control. 
Data were expressed as mean±SEM. Statistical analysis was 
performed by using paired t-test (p < 0.05). 

Results: The in vitro inflammatory model determines an 
increase in COX-2 expression (about 3 times of untreated con-
trol cells). Following 4 days of PBE exposure, an inhibition of 
COX-2 gene expression in inflamed Caco-2 cells was observed. 
In fact PBE supplementation seems to be associated with a lack 
of induction of COX-2. 

Conclusions: Future studies should elucidate the molecular 
effects of PBE on the translation of COX-2 enzyme in colonic 
cell lines in response to pro-inflammatory stimuli. This would 
help to better understand the kinetics of prostaglandin synthe-
sis involved in the anti-inflammatory activity of PBE. 

Key words: pine bark extract, Caco-2/RAW 264.7, COX-2

PO2146
LONG TERM INTAKE OF CARBOXYMETHYL-LYSINE 
GIVE RISE TO LOW-GRADE GUT INFLAMMATION
S. Pastoriza1, C. Delgado-Andrade1, J A. Rufián-Hena-
res2 
1Institute of Animal Nutrition, EEZ-CSIC, Granada, 
Spain  
2Universidad de Granada, Granada, Spain 

Background and objectives: The purpose of this study was 
to unravel the effect of a high long-term intake of carboxy-
methyl-lysine (CML), an advanced glycation compound pro-
duced in the Maillard reaction during the heat processing of 
foods, over the development of low-grade inflammation at the 
gut level. 
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Methods: Bovine serum albumin (BSA) was glycated with 
glyoxylic acid to produce a glycated BSA (G-BSA) enriched in 
CML. It was added to the AIN-93G diet to reach a final con-
centration of 3%. Wild type. BALB/c mice were fed for three 
months, monitoring the evolution of permeability, anti- proin-
flammatory cytokines and chemokines (IL1β, IL6, IL10, IL18, 
TNF-α, CCL5), ocludin, NLRP6 inflammasome, RAGE and 
GPR43 expression, mBD-3 defensin as well as gut microbiota 
composition were assayed. 

Results: CML intake increased production of proinflam-
matory cytokines and RAGE expression, whereas a decrease on 
GPR43 and NLRP6 expression was observed. At longer times, 
a two-times increase on mBD-3 defensin and CCL5 produced 
changes in gut microbiota, decreasing commensal bacteria 
such as Faecalibacterium prausnizii and increasing more detri-
mental ones like Prevotella spp. Then, a higher production of 
mucus degrading sulphatases gave rise to an increase of intesti-
nal permeability and inflammation. 

Conclusions: Dietary CML influences gut metabolism and 
immunity, producing a low-grade inflammation. Then, a high 
intake of severely heat-treated foods could increase the risk of 
inflammatory bowel disease development in those people with 
genetic susceptibility due to an immune system deregulation. 

Key words: Carboxymethyl-lysine; gut; RAGE; GPR43; in-
flammation. 

PO2147
PROPIONIC ACID AND CARBOXYMETHYL-LYSINE 
REGULATES THE INFLAMMASOME AXIS IN GUT 
CELLS
S. Pastoriza1, C. Delgado-Andrade1, J A. Rufián Hena-
res2 
1Institute of Animal Nutrition, EEZ-CSIC, Granada, 
Spain 
2Universidad de Granada, Granada, Spain 
Background and objectives: This study aims to study the 

effect of carboxymethyl-lysine (CML), an advanced Maillard 
reaction product found in the heat-processed foods, over the 
inflammasome axis in gut epithelial cells and neutrophils. 

Methods: Neutrophils and gut epithelial cells obtained 
from BALB/c mice were cultured in RPMI 1640 medium 
supplemented with heat-inactivated 10% fetal bovine serum. 
Crystalline CML, propionic acid, LPS or ATP were added to 
the culture medium to assess their activity. IL1β, IL18, proIL1β, 
proIL18, NLRP3 and NLRP6 content were assessed with ELI-
SA kits after cellular lysis. 

Results: Epithelial cells produced a larger amount of IL18 
than neutrophils because of IL18 sustains gut epithelium re-
generation. Propionic acid stimulated NLRP6 inflammasome 
production whereas CML blocked this effect. However, CML 

increased the release of proinflammatory IL1β upon activa-
tion with LPS and ATP of the NLRP3 inflammasome. Taken 
together, these results indicate that propionic acid and CML 
competes in the inflammasome axis with opposite activities 
over NLRP3 and NLRP6. 

Conclusions: Short chain fatty acids, produced after fer-
mentation of dietary fiber, maintains gut homeostasis at the 
epithelium level through the activation of the NLRP6 axis, with 
an increase of IL18 release after danger stimuli such as ATP. 
However, CML coming from heat-treated foods produce an 
inverse effect, giving rise to release of inflammatory mediators 
(IL1β) upon NLRP3 activation. Then, an imbalance on the die-
tary fiber and Maillard reaction products intake could trigger 
gut inflammation. 

Key words: Inflammasome; carboxymethyl-lysine; short 
chain fatty acids; gut; inflammation. 

PO2148
A RAT MODEL OF GENETIC OBESITY SHOWS 
CHANGES IN SECRETION OF CYTOKINES (BASAL 
AND CON A STIMULATED) BY SPLEEN LEUCO-
CYTES
N M. de Castro1, J. Cruces1, M. de la Fuente1 
1Department of Physiology, Faculty of Biology, 
Complutense University of Madrid, Spain 

 Background and objectives: Obesity is characterized by a 
low and chronic inflammatory state due to the increased secre-
tion of pro-inflammatory cytokines (PI) by the adipose tissue. 
Zucker rats (fa/fa), which carry the homocygotic mutation in 
the leptin receptor gene, are a model of genetic obesity. Pre-
vious studies have shown that these animals at adult age show 
a premature immunosenescence. It is well known that with 
ageing there is an imbalance in the secretion of cytokines, with 
higher levels of PI (such as TNF-α and IL-1β) and lower levels 
of the anti-inflammatory (AI) (for example, IL-10) and IL-2 
cytokines. For this reason, we have investigated the secretion 
of these cytokines by spleen leucocytes in these obese rats. 

Methods: Male genetically obese rats (fa/fa), lean hetero-
cygotic (fa/+) and Wistar rats fed with a standard diet were 
used. The spleen leucocytes of these animals at six months of 
age were obtained and maintained in a basal and stimulate cul-
ture with the T lymphocyte mitogen, concanavaline A (Con 
A). After 48 hours the culture medium was collected and the 
secretions of IL-2, IL-10, IL-1β, and TNF-α were measured by 
luminometry. 

Results: The results showed that the basal secretions of IL-
10 and TNF-α were higher, and those of IL-2 lower, in obese 
animals compared to lean and Wistar rats. In response to Con 
A the levels of IL-10 and IL-2 in fa/fa rats were lower, and those 
of TNF-α higher, in comparison with the lean and Wistar rats. 



1296 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

Conclusions: Thesecretion of cytokines in obese rats, in 
response to the mitogen, seems to corroborate the premature 
immunosenescence in these animals, especially in the T cell 
response against infections, and their inflammatory state (high 
and low levels of PI and AI, respectively). 

Key words: Obesity, Cytokines, Rats, Immunosenescence, 
Inflammation. Support:MCINN(BFU2011-30336); UCMRe-
searchGroup(910379); RETICEF(RD12/0043/0018)ISCIII-
FEDER(European Union).

PO2149
WEIGHT LOSS METHODS IN RELATION TO 
WEIGHT MAINTENANCE STATUS: FOCUS GROUPS 
RESULTS
E. Karfopoulou1, K. Mouliou1, Y. Koutras1, M. Yannakou-
lia1 
1Department of Nutrition and Dietetics, Harokopio 
University, Athens, Greece

 Background and objectives: Weight loss experiences may 
affect weight loss maintenance. We qualitatively explored ex-
periences during weight loss and potential differences between 
weight loss maintainers and weight regainers. 

Methods: 44 volunteers (41% males) formed 8 Focus 
Groups, 4 of maintainers and 4 of regainers. Participants had 
intentionally lost at least 10% of their starting weight and kept 
it off for at least 1 year (maintainers), or had regained most of 
the weight initially lost (regainers). 

Results: Maintainers compared to regainers were younger 
(27±7 vs. 42±16 yrs, p = 0.002) and had a lower BMI (24.1±2.8 
vs. 31.2±4.3 kg/m2, p < 0.001). Reports on weight loss methods 
differed between the groups, with maintainers stating losing 
weight mostly on their own and regainers reporting seeking 
professional help. Maintainers applied modest diet changes, 
e.g. limiting intake of sweets and junk food, increasing eating 
frequency, increasing fruit/vegetable consumption, reducing 
portion sizes, and relied on self-monitoring techniques, e.g. 
keeping a diet diary, calorie counting, and regular weighing. In 
contrast, regainers had tried more extreme approaches, namely 
diet pills, detox/fasting diets, and meal substitutes. It is also of 
interest that the “experts” to whom regainers referred in order 
to lose weight, were not always accredited health professionals. 
Another prominent difference between the groups was physi-
cal activity experiences. Maintainers stressed the importance 
of exercising during weight loss, while regainers gave mixed 
remarks. 

Conclusions: Maintainers and regainers reported diffe-
rences in weight loss experiences. Maintainers made modest 
changes, on their own, while regainers tried more extreme ap-
proaches. Modest changes may be sustainable in the long-term, 

hence leading to weight loss maintenance. Moreover, the ability 
to self-regulate diet and physical activity behaviors, contrary 
to having to seek external help, could be a feature positively 
influencing maintenance. 

Key words: focus groups, weight loss maintenance, main-
tainers, regainers. 

PO2150
CONSUMPTION OF PHENOL-RICH VIRGIN OLIVE 
OIL IMPROVES HIGH FAT DIET-INDUCED TYPE 2 
DIABETES MELLITUS
E. Jurado1, 2, A. Cardenas1,2, G. Berná1,2, B. Soria1,2, F. 
Martin1,2 
1Andalusian Center of Molecular Biology and Rege-
nerative Medicine (CABIMER), Seville, Spain 
2 CIBER de Diabetes y Enfermedades Metabólicas 
Asociadas (CIBERDEM), Seville, Spain

Background and objectives: Mediterranean dietary pattern 
appears to decrease the risk of type 2 diabetes (DM2).However, 
it is unclear whether the consumption of extra virgin olive oil 
(EVOO),alone, is able to improve DM2. Thus,we evaluated the 
differential effects of saturated, monounsaturated and phenol-
rich monounsaturated (5-times higher levels of phenolic com-
pounds) high fat diets (HFD) on endocrine function and glu-
cose homeostasis. 

Methods: 5-week-old male C57BL/6 mice were fed (3 
months) with a HFD (48% energy from saturated fat; n= 90) 
and 9 months with standard diet (11% fat; control group; 
n= 30). Then,HFD mice were divided into 3 groups and fed 
6 months more with: i) saturated HFD (HFD/SAT; n=30); ii) 
EVOO HFD (HFD/EVOO; n= 30) and iii) phenol-rich EVOO 
HFD(HFD/EVOOP; n= 30).We measuredbody weight (BW), 
fasting blood glucose, serum insulin, intraperitoneal glucose 
tolerance test, insulin tolerance test, insulin resistance and in-
sulin sensitivity, at different times. Moreover, we tested pan-
creatic islets insulin content, glucose stimulated insulin release 
(GSIR) and β-cell mass, at the end of the study. 

Results: After 3 months, HFD mice developed obesity 
andDM2 with significantly (p< 0,01; n= 90) hyperglycemia, 
hyperinsulinemia, glucose intolerance, lower insulin response 
and insulin resistance, lower islet insulin content and GSIR and 
lower β-cell mass. Six months later, HFD/EVOO and HFD/
EVOOP mice significantly (p< 0,05; n= 20) reduced their BW, 
glycemia and insulinemia, improved their insulin response and 
insulin resistance. Moreover, their islet insulin content, GSIR 
and β-cell mass significantly (p< 0,05; n= 20) increased. 

Conclusions:These data support thatmonounsaturated 
and phenol-rich monounsaturated HFD improved BW, β-cell 
function and glucose homeostasis in a model of diet-induce 
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DM2. No special effects were observed with the presence of sig-
nificantly higher (p< 0,01; n= 3) levels of phenolic compounds. 

Key words:Olive oil, diabetes, insulin, obesity, pancreatic 
islet

PO2151
S- ADENOSYLMETHIONINE AS A MODULATOR 
OF HEPATOCYTE SURVIVAL IN NON- ALCOHOLIC 
FATTY LIVER DISEASE IN RATS
K. Bratoeva1, I. Shterev2, M. Tsaneva3, G. Bekyarova1 

1Department of Pathophysiology, Medical Universi-
ty, Varna, Bulgaria 
2Department of Medical Oncology, Medical Univer-
sity, Varna, Bulgaria 
3Department of General and Clinical Pathology, 
Medical University, Varna, Bulgaria

Background and objectives: Chronic excessive fructose 
intake causes obesity, intrahepatic lipid accumulation, liver 
oxidative injury and Non-alcoholic fatty liver disease (NA-
FLD). Therapeutic approach to increase hepatic autophagy can 
prevent the progression of NAFLD from steatosis to steatohe-
patitis and liver diseases. Recent data suggest that pathologi-
cally activated apoptosis suppresses autophagy, which in an 
environment of oxidative stress and overfeeding should serve 
as a mechanism for hepatocyte survival. The aim of this study 
was to investigate the role of S- adenosylmethionine (SAM-e) 
(nutrient with antioxidant and antiapoptotic effects) in the me-
chanism of hepatocyte injury leading to cell death or survival. 

Methods: Male Wistar rats (n = 21) were used in the expe-
riment. They were divided into 3 groups: control, fructose fed 
(35 %, 16 weeks), fructose fed and treated with SAM-e (20 mg/
kg b.w., 16 weeks). The expression of hepatic Bax (proapoptotic 
protein) and Beclin 1 (initiating autophagy protein) using light 
immunohistochemistry and malondialdehyde (MDA) as mar-
kers of oxidative stress were investigated. Liver histopathology 
was observed on light microscopy. 

Results: The results showed microvesicular steatosis, in-
crease liver MDA levels (p < 0.05), activation of Bax protein 
and diminished Beclin 1 expression in fructose fed rats com-
pared with control group. In the group treated with SAM-e the 
expression of Beclin 1 was significantly higher while steatosis, 
MDA levels (p < 0.001) and Bax expression were reduced com-
pared with fructose fed rats. 

Conclusions: Our data showed that high fructose diet in-
duces oxidative injury, apoptosis and steatosis in the liver. 
The administration of SAM-e inhibited oxidative damage and 
apoptosis suppressed autophagy in hepatocytes and it may be 
critical in the elimination of lipid accumulation in hepatocytes 
and the prevention of high fructose-induced steatosis. 

Key words: apoptosis, autophagy, NAFLD, fructose. 

PO2152
PREDICTIVE POWER OF DIFFERENT ANTHROPO-
MORPHIC MEASUREMENTS OF CENTRAL FAT DIS-
TRIBUTION IN HAEMODIALYZED PATIENTS
M. Ruperto1, S. Bastida1, G. Barril2, F J. Sánchez-Muniz1 
1Universidad Complutense de Madrid, Madrid, 
Spain  
2Hospital Universitario de la Princesa, Madrid, Spain

Background and objectives: Increased central fat depo-
sition is associated with inflammation, insulin resistance, hy-
peradipokinemia, dyslipidemia and oxidative stress, and a 
cardiovascular risk factor in general population as well as in 
hemodialysis (HD) patients. The study aimed to assess the pre-
dictive power of anthropomorphic measurements of central fat 
distribution [BMI, waist circumference (WC), Conicity index 
(Ci) and Waist-to-height ratio (WHR)] in HD patients. 

Methods: Cross-sectional study in 80 HD patients (52 
males, 65%) aged of 68±14.4 y. Primary etiology of chronic 
kidney disease was diabetes mellitus (15.8%). Mean time on 
HD: 42.2±39.6 months. Each participant underwent clinical 
assessment including anthropomorphic central fat distribution 
measurements (BMI, WC, Ci and WHR). Patients were clas-
sified by gender (men vs women). We also studied additional 
nutritional and inflammatory markers and were compared the 
interaction between them. Statistical analysis was performed 
by SPSS. 

Results: By comparing variables adjusted by gender signi-
ficant differences were found in standard body weight, WC, fat 
mass index, Ci (all, p < 0,001); and total cholesterol, C-HDL, 
CRP (all, p < 0.05). Multivariate analysis model showed signifi-
cance association with WC and Ci (p < 0.01). The best anthro-
pomorphic predictors of central fat distribution by analyzing 
ROC curves (95% CI) were both for men and women WC and 
Ci (p < 0.01). BMI and WHR took over areas under curves with 
no statistical differences between these indicators in both sexes 
(BMI, p = 0.68; WHR, p = 0.77). 

Conclusions: Anthropomorphic measurements that inclu-
de measure of central fat deposition are more reliable factors 
in HD than BMI alone. WC and Ci were the only predictors 
found to be related to central fat deposition in both sexes. 

Key words: central fat deposition, inflammation, conicity 
index, hemodialysis. 
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PO2153
LEUCINE AND GLUTAMINE AS KEY AMINO ACIDS 
IN THE PREVENTION OF CANCER, RHEUMATISM, 
HIGH BLOOD PRESSURE AND DIABETES
P. Ximenes1, F. Jimenez Sanchez1

1Área de Dietética Y Nutrición Aplicada, Colegio 
Oficial Técnicos Superiores Sanitarios Comunidad 
de Valencia, España, Spain

Background and objectives: After decades of neglect of 
metabolites and nutrients in clinical and epidemiological re-
search, we are witnessing a renewed interest in the application 
of these nutrients metabolites. Especially leucine and gluta-
mine in clinical nutrition and sports are admitted as anabo-
lics. Consumption of leucine and glutamine or its precursors 
(glutamine) provided by statistical and epidemiological data, if 
the assumption is consistent with the facts, should be found in 
both observational studies and intervention. 

Methods: Search the PubMed database using keywords leu-
cine, glutamine, oncology, epidemiology, rheumatology, diabe-
tes, hypertension. The restriction on the last 6 years. Includes 
systematic reviews, clinical trials, meta-analysis. 

Results: The selected bibliography suggest a central role for 
these two amino acids in these pathologies and exercise. Even 
certain nutritional interventions are questioning that glutami-
ne and leucine might act negatively on expectations of healing. 

Conclusions: It begins a discussion of nutrition policy in 
the community and in the clinic to undertake a more effecti-
ve prevention of diseases such as cancer, metabolic (diabetes, 
dyslipidemia), rheumatic and hypertension. A new design of 
foods with leucine and glutamine (or their precursors) with the 
correct content should start studying. 

Key words: leucine, glutamine, oncology, rheumatology, 
metabolism

 PO2154
FREE INTAKE OF SOME VEGETABLES AND FRUITS 
IN TREATMENT OF PHENYLKETONURIA (PKU).
V. Hamilton1, G. Benedetti1, G. Castro1, C. Arias1, E. Rai-
mann1, J. Cabello1, A. Valiente1, K. Betta1, M. Colombo1, 
V. Cornejo1 
1Laboratorio de Genética y Enfermedades Metabó-
licas, INTA, Universidad de Chile, Santiago, Chile

Background and objectives: Phenylketonuria (PKU) 
treatment consist in a restricted phenylalanine (Phe) intake, 
mainly based on special formula, vegetables, fruits and few 
amounts of cereals. The Phe levels must be maintained below 8 

mg/dl. The aim was to evaluate if free intake of some vegetables 
and fruits alters Phe level. 

Methods: 8 PKU patients 3–15 years old, were included in 
a longitudinal study. Phe intake was maintained and children 
could consume as free food all the fruits and vegetables with 
less than 75 mg Phe/100g. Phe intake record was done daily 
and Phe levels were measured once a week (mass spectrometry 
method). 

Results: 4 patients were males (6.5±2.4 years) and 4 females 
(7.6±4.6 years). Before the study Phe intake was 453.6±104.6 
mg/d, post intervention increased to 555.7±134.8 mg/d (p < 
0.05). They ate 30% additional Phe intake from cereal, vege-
tables and fruits with more than 75 mg Phe/100 g (p < 0.05). 
Had 102 mg extra Phe intake from vegetables and fruits with 
less 75 mg Phe. Phe levels before study were 4.1±0.8 mg/dl, and 
increased to 5.3±0.9 mg/dl during the study (p < 0.05), (normal 
range: 2–8 mg/dl). 

Conclusions: Study suggests that the liberation of vegeta-
bles and fruits containing less than 75 mg Phe does not increa-
se Phe level above the normal range. 

Key words: PKU, phenylalanine, PKU treatment.

PO2155
EFFECT OF SUPPLEMENTATION WITH OMEGA-3 
ON DYSLIPIDEMIA IN CHILDREN AND ADOLES-
CENTS INFECTED WITH HIV ON ANTIRETROVIRAL 
TREATMENT
M. Araujo1, M. Goehnix1, N. Escobal1, A. Agustinho1, R. 
Uicich1 

1Hospital Nacional de Pediatria J P Garrahan, Bue-
nos Aires, Argentina

Background and objectives: The extended life expectan-
cy in HIV patients favored the development of metabolic ab-
normalities that contribute to the accelerated progression of 
cardiovascular disease (CVD), dyslipidemia being the most 
frequent abnormality in the pediatric population. Effective 
dyslipidemia treatment could help reduce the risk of prema-
ture CVD. The aim of the study was to investigate the effect of 
supplementation with n-3 polyunsaturated fatty acid on dysli-
pidemia and atherosclerosis in HIV patients on antiretroviral 
therapy highly effective. 

Methods: Prospective, interventional. We analyzed varia-
bles related to illness, anthropometric, laboratory and intima-
media thickness (IMT) assessing the effect of daily administra-
tion of 2 g of polyunsaturated fatty acids n-3 for 6 months in a 
group of 25 patients between 8 and 18 years with dyslipidemia 
and HIV infection controlled, monitoring at the Hospital Ga-
rrahan. 
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Results: Adherence was measured by dosage of DHA and 
EPA in erythrocyte membrane, with a statistically significant 
increase for both 2.6% and 5.1% DHA and 0.18% to 0.42% EPA 
(p < 0.001). Triglycerides, total cholesterol, LDL-cholesterol 
and HDL-cholesterol showed no significant differences after 6 
months of supplementation. The IMT of the carotid arteries 
(0.50 mm basal - 0.51 mm 6 months p = 0.36) did not show a 
significant decrease, either. A significant decrease in fatty acid 
precursors of the inflammatory mediators AA (20:4 w6) and 
dihomo-gamma-linolenic acid (20:3 w 6), in the erythrocytes 
membrane, was showed as a secondary outcome. 

Conclusions: There was no evidence a favorable change in 
dyslipidemia and / or subclinical atherosclerosis in this group 
of patients with good adherence. This study showed a statis-
tically significant decrease in the precursors of some inflam-
matory markers involved in CVD. 

Key words: HIV, cardiovascular disease, dyslipidemia, 
omega 3

PO2156
NUTRITIONAL PROFILE OF PATIENTS TREATED 
IN AN ENDOCRINOLOGY OUTPATIENT CLINIC IN 
SOUTHERN BRAZIL
E I. Rabito1, 2, F M. Busnello1, P. Vargas1, T. Medeiros1

1Department of Nutrition, Universidade Federal de 
Ciências da Saúde de Porto Alegre, Porto Alegre, 
Brazil

Background and objectives: Considering that non-com-
municable chronic diseases (NCDs), such as diabetes mellitus 
(DM), cardiovascular diseases (CVDs), systemic arterial hy-
pertension (SAH) and obesity have become the main priority 
of Brazilian public health system and that the most afflicted 
have low purchasing power1 and sedentary habits, like inade-
quate food intake, this study intended to characterize the nutri-
tional profile of patients treated in endocrinology an outpatient 
clinic in southern Brazil. 

Methods: The follow-up of patients occurred once a week 
in a reference hospital. The referral for nutritionists was made 
by endocrinologists. In the first appointment, information 
about gender, age, abdominal circumference and occurrence 
of DM and SAH (subject to prior medic diagnosis) were collec-
ted. This data was utilized for characterization of the nutritio-
nal profile presented in this work, and is related to the period 
from March 2012 to February 2013. 

Results: 55 first appointments were made, being 64% (n = 
35) women and 36% (n = 20) men, all with average age of 52.7 
years. According to the abdominal circumference data, 91.4% 
(n = 32) of women and 65% (n = 13) of men presented very 
increased risk for CVDs. In total, 74.5% (n = 41) of the patients 

were diagnosed with DM, being 60.97% (n = 25) women and 
39.02% men. 69% (n = 38) of the patients were diagnosed with 
SAH, being 63.15% (n = 24) women and 36.84% (n = 14) men. 

Conclusions: Although the results refer to a segment of risk 
of the population, the high prevalence of DM, SAH and risk for 
CVDs found shall serve as alert for the public health system. 
Besides, the bigger portion of women with pathologies, even if 
the analysis is only focused on individuals of the same gender 
and doesn’t refer to the total number of individuals, might ins-
tigate association studies between gender, income and NCDs 
prevalence. 

Key words: chronic disease, obesity, outpatient clinic. 

PO2157
DIETARY INTAKE IN ADULTS WITH CHRONIC HE-
PATITS C
E I. Rabito1, TG. Pereira1, G. CBA1 
1Department of Nutrition, Universidade Federal de 
Ciências Da Saúde de Porto Ale

Background and objectives: Liver disease patients may 
have low food intake, it may result in nutritional deficiencies 
and malnutrition, influencing their prognosis. The aim of the 
study was to describe the prevalence of inadequacy dietary in-
take in of patients infected with hepatitis C virus (HCV). 

Methods: The is a cross-sectional study conducted among 
94 outpatients, aged 30 to 76 years, both sexes, infected with 
hepatitis C virus non-cirrhotic and non-transplanted. We mea-
sured weight, height and calculated body mass index (BMI). 
The 24 hours recall has been applied to evaluate the food in-
take. 

Results: Mean age among was 52.6 years and 46 were males.. 
Mean weight was 70.2 kg and BMI=26.3 kg/m2 The energy in-
take below the recommended levels was detected in 49 (52.1%) 
individuals and low protein intake in 44 (46.8%). We found in-
adequate intake of Calcium, Potassium, Zinc and Vitamin C in 
92.6%, 97.9%, 63.8% and 60.6% of the sample, respectively, and 
excessive consumption of sodium occurred in 53.2%.

Conclusions: Most patients with HCV has low energy and 
protein intake and high intake of sodium. 

Key words: nutritional status, dietary intake, liver disease. 
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PO2158
CARDIOVASCULAR OUTCOMES OF REFINED CAR-
BOHYDRATES ARE INFLUENCED BY THE TYPE OF 
DIETARY FAT
M. Abeywardena1, 2, J. Dallimore1, M. Adams1, S. Bur-
nard1 
1CSIRO - Animal, Food & Health Sciences, Adelaide, 
S A, Australia 

Background and objectives: Recent reviews of evidence 
show that a reduction in saturated fat intake leads to a modest 
reduction in cholesterol, but not in incidence of cardiovascu-
lar disease. Conversely, the advice to replace of dietary fat with 
carbohydrates, notably those with a high glycemic index, has 
inadvertently exacerbated weight gain, obesity, insulin resis-
tance and metabolic syndrome in humans, and is associated 
increased cardiovascular risk. It is also possible that the type 
of dietary fat may influence the metabolic outcomes of refined 
carbohydrates. The aim was to evaluate the effects of potential 
dietary matrix interactions between refined carbohydrates and 
different dietary fatty acids (monounsaturated and saturated) 
on the development of cardio-metabolic abnormalities inclu-
ding body composition (e.g. fat and lean mass), tissue fatty acid 
composition, blood pressure (BP), vascular function and vul-
nerability to cardiac arrhythmia and sudden cardiac death. 

Methods: Rats were fed standard diets consisting of either 
high oleic sunflower oil (HOSO) or anhydrous milk fat (MF) 
as the source of fat (7% w/w) and further supplemented with 
fructose (60% w/w). Diets were matched for linoleic acid con-
tent. After 8 week of feeding body composition determined by 
DEXA scanning, BP monitored by tail-cuff and the animals 
were subjected to in vivo coronary artery ligation to induce 
myocardial ischemia and arrhythmia outcomes quantified. 

Results: High fructose diet increased BP in the HOSO 
group (BP 14mmHg, P < 0.001 vs control) but not in the MF-
fed rats. Compared to the diet rich in MF, HOSO feeding was 
associated with a lower vulnerability to cardiac arrhythmia that 
was increased by the presence of fructose. The higher incidence 
of arrhythmia outcomes associated with MF was not further 
influenced by fructose. Considerable differences in tissue fatty 
acids were noted between dietary groups. 

Conclusions: Cardiovascular outcomes of refined carbohy-
drates are modulated by type of fatty acid in the diet. 

Key words: diet, carbohydrates, fat, cardiovascular disease. 

PO2159
RESVERATROL PROTECTS VASCULAR ENDOTHE-
LIAL CELLS FROM HIGH GLUCOSE-INDUCED 
APOPTOSIS THROUGH INHIBITION OF NADPH 
OXIDASE ACTIVATION DRIVEN OXIDATIVE 
STRESS
F. Chen1, 2, L. Qian1, B. Deng1, Y. Zhao2, Z. Liu3, Y. Le1

1Key Laboratory of Nutrition and Metabolism, Ins-
titute for Nutritional Sciences, SIBS, Chinese Aca-
demy of Sciences, Shanghai, China 
2Department of Neurology, Changzheng Hospital, 
Second Military Medical University, Shanghai, China 
3Department of Endocrinology, Changzheng Hos-
pital, Second Military Medical University, Shanghai, 
China

Background and objectives: Hyperglycemia induced oxi-
dative stress has been implicated in diabetic vascular compli-
cations in which NADPH oxidase is a major source of reactive 
oxygen species (ROS) generation. Resveratrol is a naturally oc-
curring polyphenol which has vasoprotective effects in diabe-
tic animal models and inhibits high glucose-induced oxidative 
stress in endothelial cells. We aimed to examine whether high 
glucose (HG)-induced NADPH oxidase activation and ROS 
production contribute to glucotoxicity to vascular endothelial 
cells and the effect of resveratrol on glucotoxicity. 

Methods: Murine microvascular endothelial cell line 
bEnd3 was used in all experiments. Cell viability was examined 
by MTT or Hoechst 33258 staining. NADPH oxidase activity 
was measured by the lucigenin chemiluminescence method. 
ROS production was measured with H2DCF-DA. The expres-
sion of NADPH oxidase subunits was examined by RT-PCR 
and Western blot. Inhibitors for NADPH oxidase, MAP kina-
ses, or PKC; siRNA against Nox1; and dominant-negative Ikβa 
expressing plasmid were used in the mechanistic study.

Results: We found that NADPH oxidase inhibitor (apocy-
nin) and resveratrol both inhibited HG-induced endothelial 
cell apoptosis. HG-induced elevation of NADPH oxidase acti-
vity and production of ROS in endothelial cells was inhibited by 
apocynin, suggesting that HG induce endothelial cell apoptosis 
through NADPH oxidase-mediated ROS production. Mecha-
nistic studies revealed that HG upregulated NADPH oxidase 
subunits Nox1 but not Nox2 and p22phox expression through 
ERK/JNK/PKC-NF-kB pathway, which resulted in elevation 
of NADPH oxidase activity and consequent ROS production. 
Resveratrol prevented HG-induced endothelial cell apoptosis 
through inhibiting HG-induced NF-kB activation, NADPH 
oxidase activity elevation and ROS production. 

Conclusions: Our results demonstrate that HG induces 
endothelial cell apoptosis through ERK/JNK/PKC-NF-kB-
NADPH oxidase-ROS pathway, which was inhibited by res-
veratrol. Our findings provide new therapeutic targets against 
vascular complications of diabetes.

Key Words: resveratrol, hyperglycemia, vascular endothe-
lial cells, NADPH oxidase, apoptosis. 
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PO2160
DIETETIC PRACTICES IN THE MANAGEMENT OF 
CHILHOOD OBESITY IN MALAYSIA
N B. Md. Yusop1, Z. Mohd Shariff1, T. Tzer Hwu1, R. Abd. 
Talib2, N. Spurrier3 
1Department of Nutrition and Dietetics, Faculty 
of Medicine and Health Sciences, Universiti Putra 
Malaysia, Serdang, Selangor, Malaysia 
2Department of Nutrition and Dietetics, Faculty of 
Allied Health Sciences, The National University of 
Malaysia, Kuala Lumpur, Malaysia 
3Department of Paediatrics and Child Health, Flin-
ders University and Flinders Medical Centre, Flin-
ders University, South Australia, Australia

Background and objectives: Dietitians play an essential 
role in the management of childhood obesity and consisten-
cy in dietetic practices is required to ensure the effectiveness 
of the treatment. This study aimed to assess dietitians’ current 
practices in the management of childhood obesity, compa-
re the practices with practice guidelines used by dietitians in 
other countries and identify practice components for the de-
velopment of nutrition clinical practice for the management of 
childhood obesity in Malaysia. 

Methods: A cross-sectional study was conducted among 40 
dietitians in 16 Ministry of Health hospitals and three teaching 
hospitals. Information on current dietetic practices in the ma-
nagement of childhood obesity was obtained through mailed 
survey questionnaire. The practices included nutritional as-
sessment, energy requirement determination, dietary prescrip-
tion and physical activity modification. Emails were sent to 31 
dietetic associations in others countries to obtain information 
on practice guidelines used by dietitians. Practice guidelines 
from the United States, Canada and New Zealand were used 
for comparison. 

Results: About 45% and 55% of dietitians used CDC growth 
reference (2000) and WHO growth standard (2007) to deter-
mine child obesity, respectively. Frequently used dietary in-
tervention and physical activity modification approaches were 
high fiber diet (65%), low fat diet (40%), reduction of sedentary 
pursuits and screen times (67.5%) and increase in duration of 
current activities (60%). In comparison to other dietetic practi-
ce guidelines, the current dietetic practices in Malaysia did not 
include waist circumference, biochemical data and blood pres-
sure. Similar to other guidelines, the current dietetic practices 
included a low dietary fat, high fiber diet, decrease sedentary 
activity and increase physical activity. 

Conclusions: The management of childhood obesity in 
our clinical setting is diverse and a comprehensive nutritional 
clinical practice guideline that includes nutritional status as-
sessment, energy requirement determination, dietary prescrip-
tion and physical activity modification is urgently needed. 

Key words: childhood, obesity and dietitians

PO2161
DIETARY HABIT AND PREVALENCE OF GUM DI-
SEASE IN OBESE CHILDREN
T A. Ndanu1, A. Lartey2, R. Ayeetey3, J. Sackeyfio1, G. 
Otoo2 
1University of Ghana Dental School, Korle Bu 
2Nutrition and Food science Department, University 
of Ghana, Legon, Ghana 
3School of Public Health, University of Ghana, Le-
gon, Ghana

Background and objectives: Poor dietary habits and oral 
hygiene practices are major factors for gum disease in adults 
and children. Obesity in adults has been associated with in-
creased risk in gum diseases but this association is not yet clear 
in obese children. To assess the relationship between dietary 
habits and gum disease among obese and non-obese school 
children. 

Material and methods: 510 (219 obese and 291 non-obese) 
School children (9-15 yrs) were recruited from 8 selected pri-
vate schools in Accra, Ghana. Oral examination was done for 
all the children, breakfast intake, frequency of consumption of 
various foods, snacking habit and soft drink intake were as-
sessed. Frequency of tooth cleaning, tooth cleaning material, 
mouth wash and toothpick use, were determined. Oral plaque, 
calculus, and gingival indices were used to estimate oral hy-
giene status and Community periodontal index of treatment 
needs (CPITN) score was used to assess gum disease. Logistic 
regression was used to assess the influence of the dietary fac-
tors on the gum disease. 

Results: Mean age was 11.5yrs, Weekly frequency of con-
sumption of fruit juices, evaporated milk, milk drinks and piz-
zas were significantly higher among the obese but corned beef, 
and watermelon were higher for non-0bese, (p < 0.050), but 
were not significantly associated gum disease. Breakfast, and 
soft drink intake did not significantly affect gum disease. Wee-
kly intake of snacks showed a significant association with gum 
disease (OR 0.782, CI; 0.626-0.976, p = 0.030). Overall preva-
lence of gum disease was 4.7%; (obese 3.7% and non-obese 
5.5%, p = 0.330). 

Conclusions: Only snack consumption was associated with 
gum disease in the two groups. Most oral health indices bet-
ween obese and non-obese were similar but lower Plaque index 
for obese suggest better oral hygiene in the obese than the non-
obese. Gum disease did not differ for the two groups. 

Key words: dietary habit, gum disease, plaque index, snacks. 
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PO2162
SYSTEMATIZATION OF NUTRITIONAL ASSISTAN-
CE TO PATIENTS OF THE ONCOLOGY AND HEMA-
TOLOGY UNIT, UNIVERSITY HOSPITAL VIRGEN DE 
LAS NIEVES IN GRANADA
K. Borges Mustafa1, A M. Trigo Fonta1, G. Lobo Támer1, 
A. Pérez de la Cruz1, A. Navarro Medina1

1Hospital Universitario Virgen de Las Nieves, Grana-
da, Spain

Background and objectives: Cancer patients at high risk of 
malnutrition due, first, to the characteristics of the underlying 
disease, and secondly, to the treatments. The assessment of nu-
tritional status provides preventive and therapeutic tools where 
necessary. Establish routine nutritional care of patients admit-
ted to the units of Oncology and Hematology of a hospital. 

Methods: The techniques used were: classification of pa-
tients based on attendance levels, previously determined by 
observing these, nutritional interview, anthropometry and die-
tary record. Attendance levels of the patients were classified as 
1-3 Clinical and nutritional profile: Level 1 (N1) well-nouris-
hed patients without nutritional risk without specific diet or 
overweight without comorbidities, Level (N2) Nutritional risk, 
overweight, obesity and comorbidities good diet acceptance, 
Level 3 (N3) with low nutritional risk acceptance of diet, nutri-
tion therapy. From the list of patients admitted was performed 
nutritional assessment (dietary recall and medical history) of 
new revenue and their relative rankings by level of care, deter-
mining the total weekly visits for follow up. During follow-up 
the patient was carried food delivery record for those who had 
low dietary acceptance, besides doing anthropometry and nu-
tritional assessment. 

Results: We evaluated 35 patients (18 of Hematology and 
17 of Oncology). Of which were classified as 34.28% N1, 40% 
N2 and 25.71% N34. The sickest patients in relation to their 
nutritional status and that required a larger number of wee-
kly visits were in Hematology (N3 - 66.9%). From observation 
and nutritional monitoring of patients, was discussed with the 
medical team the need to supplement or an alternative supply. 

Conclusions: The Nutritional assessment must be perfor-
med to diagnose the disease and continuously at different sta-
ges of evolution of the disease. It should therefore be included 
in the daily routine management of patients with these charac-
teristics. 

Key words: cancer. nutritional assessment. 

PO2163
PERCEPTION OF PAIN IN CHILDREN, ITS IMPACT 
ON LIFESTYLE AND DIETARY HABITS
M I. Aguirre Gallego1, G. Lobo Támer1, M A. López 
Casado1, A. Perez Aragon1, J. Romero Gonzalez1, C. 
Caro Morente1

1Hospital Universitario Virgen de Las Nieves, Grana-
da, Spain

 Background and objectives: It has been well established 
Helicobacter pylori as a cause of peptic ulcer (PU) in adults, 
but in children the evidence is not as strong, although highly 
suggestive. The most common symptom in PU is epigastric 
burning pain that typically occurs when the stomach is empty. 
The aim of the study was to determine the prevalence of HP 
infection in children, assess the impact of pain on their daily 
activities. Assess willingness to change eating habits. 

Methods: Children with pain and evaluated in the child 
outpatient Gastroenterology Unit, are referred to the Functio-
nal Tests Unit for diagnosis, and the presence of HP is determi-
ned by the ¡§urease test¡¨. The survey “EVA” was administered 
to all patients in addition to the scales “ECR” and “EAF”. 

Results: A sample of 181 children on ages from 3 to 15 years 
old (average age 8.9±2.8 years). The 46.4% of the sample were 
male. In regard to weight, 17.3% had low weight according to 
the age („T 10 percentile), and the body mass index (BMI) was 
18.8±4.3 kg/m2. The perception of pain assessed with the scale 
¡§VAS¡¨ reflects that children are suffering severe pain, which 
leads them to interrupt the hours of play (66.4%), sleep hours 
(44.2%), and truancy (66.3 %). In 12% of the cases are both 
parents who are absent from their work, however, the parents’ 
concern about pain is low in 47% of cases. An attitude change 
referring to these habits is proposed, 64.6% of families willingly 
accepted a nutrition change, and it was proved in subsequent 
interviews that 70.2% of those who accepted actually accom-
plished with the habits change. 

Conclusions: It’s necessary to develop preventive and the-
rapeutic strategies targeting children at risk and it should be 
our challenge for the coming years in pediatrics, in order to 
predict future complications. 

Key words: pain, children, helicobacter pylori, peptic ulcer.
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PO2164
PREVALENC OF METABOLIC AND BEHAVIOR CAR-
DIOVASCULAR RISK FACTORS IN INDONESIAN 
POPULATION 2007
R. Sukirna1 
1Department of Epidemiology, School of Public 
Health University of Indonesia

 Background and objectives: Cardiovascular disease is be-
coming more prevalent in Indonesia. Risk factors are a condi-
tion that might increase the risk of developing cardiovascular 
disease. The objective of this study is to determine the preva-
lence of metabolic and behavior cardiovascular risk factors 
among Indonesian population. 

Methods: Data for this study derived from sub sample of 
the National Basic Health Survey 2007.The studied population 
consisted of 5851 adults aged 40 years and older. Hypertension, 
abnormal blood lipids, hyperglycemia, obesity were identified 
as metabolic cardiovascular risk factor while current smoking, 
physical inactivity, stress and consumed less fiber food were 
identified as behavioral risk factors. 

Results: Prevalence of hypercholesterolemia was 53.0 %. 
Prevalence of low level of HDL (high density lipoprotein) cho-
lesterol was 59.3 %, hypertension 44.2 %,hyperglycemia 25.5 
%,obesity abdominal 34.9 % andprevalence of individual clus-
tering metabolic risk factors were 37.2 %. Prevalence of hy-
percholesterolemia, low level of HDL and obesity abdominal 
as well as clustering of metabolic risk factors were significant 
higher among those who lived in urban area compared to ru-
ral. Prevalence of smoking was 31.7%,of low intake of fiber 
was 57.5%, of physical inactivity was 19.8% and of stress was 
12.7%. Prevalence of individual clustering of behavioral risk 
factors was 36.0 %. Prevalence of smoking and low intake of 
fiber and clustering of behavioral risk factors were significant 
lower among those who lived in urban compared to rural area. 

Conclusions: Difference prevention strategy should be 
taken into consideration to reduce metabolic cardiovascular 
risk factors among urban population and to reduce behavior 
cardiovascular risk factors among those rural population. 

Key words: cardiovascular disease, risk factors, urban, rural

 PO2165
DIETARY INTAKE OF VITAMIN A, E, C, MAGNE-
SIUM, ZINC AND SELENIUM IN ASTHMATIC PA-
TIENTS
L. Maghsumi Noroozabad1, A R. Ostadrahimi2, M E. He-
jazi3, R. Abed Viarsagh1, A R. Safaiyan4 
1MSc Students’ Research Committee, Faculty of 
Health & Nutrition, Tabriz University of Medical 
Sciences, Tabriz, Iran 
2PhD, Department of Nutrition, Nutrition Research 
Center, Faculty of Health & Nutrition, Tabriz Univer-
sity of Medical Sciences, Tabriz, Iran 
3PhD, Department of Respiratory Medicine, Tabriz 
University of Medical Sciences, Tabriz, Iran 
4MSc, Department of Statistics and Epidemiology, 
Faculty of Health and Nutrition Tabriz University of 
Medical Sciences, Tabriz, Iran

Background and objectives: The aim of this study was 
to compare dietary intake of vitamins A, E, C and minerals 
(magnesium, zinc, and selenium), energy and anthropometric 
measurements (height, weight, BMI) among people with and 
without asthma. 

Methods: This cross-sectional study included 148 adults 
aged 20 to 60 years old. Seventy-four were recruited from one 
of the centers of Tabriz medical clinics as patient group. The 
control group consisting of 74 subjects was from various places. 
A general questionnaire and three food questionnaires were fi-
lled for each person. The nutrient intake was determined using 
nutritionist IV software. Consent letter was obtained. Statisti-
cal analysis of X2 and student t-test were used. 

Results: Difference in the average intake of zinc from 
supplements was significant (p = 0.009). Intake of zinc from 
supplement in the patient group was (0.68±0.68) and control 
group was (6.08±1.91).The Average intake of vitamin E (p = 
0.033) from food between two groups was significant. Intake 
of vitamin E in the case group was (5.4±1.13) and the con-
trol group (14.32±3.94). There was a significant difference in 
the average total intake of vitamin A (p = 0.027) from diffe-
rent sources between two groups. The average total intake of 
vitamin A in cases was (2444.15±799.43) and controls was 
(5892.01±1313.9). The difference in total average intake of zinc 
(p = 0.023) from various sources was significantly different bet-
ween two groups. There were significant differences in average 
height between two groups (p = 0.000); average height of the 
patients was (168.50±1) and control group was (170.31±0.96). 
Use of supplement in control group was higher (p = 0.017). 

Conclusions: Intakes of total vitamin A and total zinc from 
various sources, vitamin E from food, zinc from supplements, 
average height and Frequency distribution for qualitative va-
riable minerals used from supplements in the case group were 
significantly lower than controls. 

Key words: asthma, vitamins A, E and C, selenium, mag-
nesium, zinc. 
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PO2166
INFLAMMATORY RESPONSE AFTER PARENTE-
RAL NUTRITION LIPID EMULSIONS IN CHILDREN 
WITH BONE MARROW TRANSPLANTATION
M A. Baena-Gomez1, M J. de la Torre1, J. Olza2, F J. Llo-
rente-Cantarero1, J L. Perez-Navero1, M. GiL-Campos1 
1Reina Sofia University Hospital, IMIBIC, Córdoba, 
Spain 
2University of Granada, Granada, Spain

Background and objectives: Parenteral nutrition (PN) side 
effects are associated with metabolic and inflammatory chan-
ges. There is evidence that emulsions enriched with omega-3 
fatty acids can modify the inflammatory response. The objec-
tive of this study wasto compare changes in levels of plasma 
cytokines in children undergoing bone marrow transplanta-
tion (BMT) after a fish oil or soybean PN. 

Methods: 14 children with BMT and requiring PN for at 
least 10 days were selected. They were randomized in a clinical 
trial to use a lipid emulsion with fish oil or soybean oil. Blood 
samples at baseline, at 10 days and at the end of the PN were 
taken to analyze plasma cytokines: interleukin 1 beta (IL-1β), 
2 (IL-2), 6 (IL-6), 8 (IL-8) and 10 (IL-10) and tumor necrosis 
factor alpha (TNF-α). 

Results: After 10 days of PN, there were no significant 
changes in the levels of interleukins when comparing the two 
groups or by time. However, in patients requiring PN more 
than 21 days (4 in each group), those receiving the emulsion 
enriched with soybean showed higher levels of IL-10 and 
TNF-α (p < 0.05) at the end of PN, than omega-3 emulsion 
group. Similarly, levels of IL-1β showed a tendency to be higher 
in soybean group (p = 0.07). 

Conclusions: PN administered in children for a short pe-
riod of time up to 10 days, and even with different fat formu-
las, does not cause significant inflammatory changes. However, 
when PN is prolonged in time (over 21 days), fish oil formulas 
appear to modulate the inflammatory response. So, more stu-
dies are still required in childhood to provide information on 
the effects of lipid emulsions. 

Key words: parenteral nutrition, cytokines, inflammation, 
childhood, bone marrow transplant. 

PO2167
IMPACT OF NUTRITION EDUCATION ON PATIENTS 
UNDERGOING CHRONIC HEMODIALYSIS AT GE-
NERAL HOSPITAL OF DOUALA
P N. Zebaze1, C M. Mbofung1, M P. Halle2, H G. Mbiatat3 
1National Advanced School of Agro Industrial Scien-
ces, Ngaoundéré, Cameroon 
2Nephrology/ Hemodialysis unit, General Hospital 
of Douala, Douala, Cameroon 
3Dietetic unit, General Hospital of Douala, Douala, 
Cameroon 

Background and objectives: Protein-energy malnutrition 
is common in chronic hemodialysis. Furthermore there is ac-
cumulation of substances normally excreted by the kidneys 
between dialysis sessions. All significantly increase morbidity 
and mortality risk. The objective of this study was to evaluate 
the nutritional status of patients undergoing chronic hemo-
dialysis at general hospital of Douala and find out the impact of 
nutrition education on their nutritionals features. 

Methods: A randomized trial was conducted on 113 chronic 
dialysis patients at general hospital of Douala between March 
2012 and September 2012. The intervention group received in 
addition to usual treatment 3 sessions of weekly nutrition edu-
cation base on the nutrition guideline of national kidney foun-
dation from 1st to 21th June 2012 whereas the control group 
received regular treatment. Both groups where observed for 
a further 2 months to assess the impact. Information on so-
cioeconomic status, anthropometric and biochemical features, 
dietary intake assess by the 24 hours recall was collected. 

Results: The study population consisted of 67.3% men, 
mean age 49±14 years. According to the Body Mass Index, 
only 3.5% of patients were malnourished. 27.7% had inter-
dialytic weight gain > 5.7% of dry weight. 39.8% presented a 
muscle wasting. Biochemical features were done in only 50.4%. 
Among this 31.6% had hypoalbuminemia, and 35.10% had 
hypocholesterolemia. 44.1% of patient consumes less than 3 
principal meals per day and only 9.30% had diversified diet. 
Two months after intervention, interdialytic weight gain and 
ultrafiltration of the intervention group significantly dropped. 
In the same way, the percentage of patients having diversified 
diet increased significantly. No significant change was obser-
ved in control group. 

Conclusions: This study shows that malnutrition is largely 
present among hemodialysis patients of general hospital of 
Douala and that Nutrition education can helps to ameliorate 
their nutritional status. 

Key words: Chronic hemodialysis, nutritional status, food 
habit, nutritional education. 
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PO2168
ASSOCIATION BETWEEN ABO BLOOD GROUPS 
AND BODY MASS INDEX AMONG ADULT PARTICI-
PANTS IN EAST AZERBAIJAN, IRAN
N. Mesri1, N. Roshan Ravan1, M. Asghari Jafarabadi2, B. 
Mohammadi3, F. Anari4 
1Department of Biochemistry and diet therapy, Stu-
dent Research Center, Faculty of Nutrition, Tabriz 
University of Medical Sciences, Tabriz, Iran 
2Medical Education Research Center, Department 
of Statistics and Epidemiology, Faculty of Health, 
Tabriz University of Medical Sciences, Tabriz, Iran 
3Faculty of Management and Medical Information, 
Kerman University of Medical Sciences, Kerman, 
Iran 
4Roh zende health and Therapeutic center 2, Sha-
bestar, Iran

Background and objectives: Overweight and obesity are 
among the most common health problems. Obesity as a poten-
tial risk factor for chronic diseases, rapidly increasing in Iran 
and other developing countries. ABO blood groups are asso-
ciated with the risk of certain chronic disease. The purpose of 
this study was to investigate possible association between ABO 
blood type and overweight and obesity among adult popula-
tion. 

Methods: Total population of 381 men and women based 
on the inclusion and exclusion criteria were selected. Anthro-
pometric measurements and type of blood were determined. 
To define the obesity and overweight in population study, body 
mass index (BMI) were used. To determine the correlation 
between body mass index and blood type chi-square statisti-
cal tests and One-way ANOVA was applied using SPSS ver.16 
Software. 

Results: 15.2% of participants were male and 84.8% were 
female. 5.8% of them were underweight, 41.5% normal weight, 
27.8% overweight and 24.9% were obese. Blood group O was 
the most common one in the study population (35.95%). 
Although the correlation between blood groups and different 
BMI categories were poor and non-significant(p = 0.42) but the 
highest frequency of overweight and obesity were observed in 
blood group AB (36.4%) and blood group A (29.6%) respecti-
vely. The Average BMI and body weight in A blood group was 
higher compared to other blood types. 

Conclusions: Results indicate no possible association bet-
ween ABO blood group and overweight and obesity in adult 
population. However further studies to accept or reject this 
hypothesis seems necessary. 

Key words: ABO blood group, body mass index (BMI), 
obesity, overweight. 

 PO2169
ZINC, COPPER AND MAGNESIUM CONCENTRA-
TIONS IN IMPAIRED GLUCOSE TOLERANCE: THEIR 
RELATION
N. Roshan Ravan1, M. Asghari Jafarabadi2, N. Mesri 
Alamdari1 
1Department of Biochemistry and diet therapy, Stu-
dent Research Center, Faculty of Nutrition, Tabriz 
University of Medical Sciences, Tabriz, Iran 
2Medical Education Research Center, Department 
of Statistics and Epidemiology, Faculty of Health, 
Tabriz University of Medical Sciences, Tabriz, Iran

 Background and objectives: Diabetes mellitus is a chronic 
metabolic disorder which affects carbohydrate, lipid and pro-
tein metabolism. There is strong evidences that homeostasis of 
trace elements can be disrupted by impaired glucose tolerance. 
On the other hand, disturbance in trace element status in im-
paired glucose tolerance may contribute to the insulin resistan-
ce and development of diabetic complication. The aim of pre-
sent study was to compare the concentration of essential trace 
elements, zinc, copper and magnesium in serum of pregnant 
women with impaired glucose tolerance (n =44) with those of 
healthy pregnant subjects (n =44). 

Methods: The serum concentrations of zinc, copper and 
magnesium were measured by means of an atomic absorption 
spectrophotometer (AAS) after acid digestion. To compare the 
mean serum levels of variables in 2 groups Independent Sam-
ples T-Test analysis was applied using SPSS ver.16 Software. p < 
0.05 was considered as significant. 

Results: There were no differences in plasma magnesium 
levels between groups (p = 0.998). Plasma copper (p = 0.000) 
and zinc (p = 0.028) was lower in women with impaired gluco-
se tolerance than in control subjects. 

Conclusions: The results of this study showed that deficien-
cy of some essential trace elements may play a role in the deve-
lopment of impaired glucose tolerance and gestational diabetes 
mellitus. However, it is not known whether differences in trace 
element status are a consequence of impaired glucose toleran-
ce, or alternatively, whether they contribute to the expression 
of the disease. 

Key words: impaired glucose tolerance, zinc, copper, mag-
nesium, trace element
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PO2171
REDUCED ACID LOAD OF THE MACROBIOTIC 
MA-PI DIET IMPROVES GLYCEMIC CONTROL AND 
CARDIOVASCULAR RISK FACTOR IN TYPE 2 DIA-
BETES.
C. Porrata-Maury1, F. Fallucca2, A. Bufacchi3, M. Her-
nández-Triana4, V. Ruíz-Álvarez4, M. Pianesi5 
1Macrobiotic Diet Service, Finlay Institute, La Hava-
na, Cuba 
2University La Sapienza, Rome, Italy 
3Centre for Preventive Medicine IPA, Italy 
4Department of Biochemistry and Physiology, Insti-
tute of Nutrition, La Havana, Cuba 
5UPM Un Punto Macrobiotico, Italy

 Background and objectives: The diet acid load has been 
associated to inflammation, insulin resistance, and cardiovas-
cular risk. Main purpose of this study was to evaluate the im-
pact of the lower acid load of the macrobiotic vegetarian Ma-Pi 
diet (70% carbohydrate as whole cereals, 12% vegetable pro-
tein, 18% fat) on this association. 

Methods: A prospective 21 days dietary intervention was 
carried out in 24 adults with type 2 diabetes (15 men, 9 women; 
60.3±6.4 y of age). Cases were selected from diabetic patients 
afferent to the Preventive Medicine Centre of IPA, Rome. Sub-
jects were submitted to anthropometric, body composition, 
biochemical, and blood pressure records. Data at onset and 
termination were compared. 

Results: The lower diet acid load was evidenced by the 7% 
increase in urinary pH (p = 0.0027) and 10% in blood bicarbo-
nate (p = 0.0014), together with a 27% reduction of the serum 
anion Gap (p = 0.0006). Significant decreases were present in: 
leucocytes, 18% (p = 0.0000); glycaemia, 35% (p = 0.0000); 
insulinemia, 68% (p = 0.0000); HOMA-IR, 69% (p = 0.0000), 
total cholesterol, 23% (p=0.0000); LDLc, 24% (p = 0.0000); 
LDLc/HDLc, 17% (p=0.0013); triglycerides, 53% (p = 0.0000); 
urea, 45% (p=0.0000); homocysteine, 17% (0.0002); microal-
buminuria, 81% (p=0.0000); systolic blood pressure, 8.3% 
(p=0.0000); and diastolic blood pressure, 7.5% ( p = 0.0000). 

Conclusions: The macrobiotic Ma-Pi diet improved, at 
short term, insulin resistance and decreased the cardiovascular 
risk in type 2 diabetic patients. The reduced lower acid load 
was evidenced. 

Key words: macrobiotic diet, diet acid load, insulin resis-
tance, cardiovascular risk, diabetes. 

PO2172
EFFECT OF AMARANTH GRAIN CONSUMPTION 
ON HEALTH AND NUTRITION STATUS OF ADULTS 
LIVING WITH HIV IN MWEIGA, NYERI -KENYA
Z. Ndungu1, E. Kuria1, N. Gikonyo2, D. Mbithe1

1Department of Foods, Nutrition and Dietetics, 
Kenyatta University, Nairobi, Kenya 
2Department of Pharmacy and Complementary/
Alternative Medicine, Kenyatta University, Nairobi, 
Kenya

Background and objectives: People living with HIV 
(PLHIV) are at greater risk of under nutrition, infections and 
death. Use of nutrient dense foods is one of the interventions 
to deal with these challenges. Minimal information exists on 
effect of consumption of amaranth grain on health and nutri-
tion status. The objective of this study was to assess the effect 
of amaranth grain consumption on health and nutrition status 
of PLHIV. 

Methodology: One group pre-test post-test experimental 
design was adopted. A comprehensive sample of 66 PLHIV not 
on antiretroviral therapy was purposively selected. The inter-
vention involved daily consumption of porridge made from 
100 grams of amaranth grain flour for six months. Dietary 
practices, nutrition status and CD4 cell count were monitored 
during the intervention period. Data were analyzed using SPSS 
computer software. 

Results: mean energy consumption increased by 13.1% 
from 3139±365 SD to 3549±386 SD for males and by 16.7% 
from 2479±312 SD to 2892±330 SD for females. There was a 
significant increase (p = 0.041) in CD4 cell count by 22.0% 
(105±16.3SD). The proportion of the respondents who met 
the RDAs for zinc, iron, magnesium, calcium and vitamin E 
increased from below 40% to over 77% after addition of ama-
ranth grain to the diet. The mean weight gain was 3.35±0.5 kg 
which led to a reduction on proportion that was underweight 
from 71.2% at baseline to 7.6% at month six. 

Conclusions: Consumption of amaranth grain porridge 
supplemented the diet of PLHIV and enabled them to meet the 
RDAs for energy and selected micronutrients. It also led to in-
creased CD4 count. This study recommends adoption of ama-
ranth grain by PLHIV both at community and health facility 
level for improved health and nutrition status. 

Key words: amaranth grain, HIV, CD4 count, weight gain, 
micronutrient status. 
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PO2173
URBANIZATION AND RISK FACTORS FOR NON-
COMMUNICABLE DISEASES IN THE WESTERN 
CAPE PROVINCE, SOUTH AFRICA
i. Lombard1, A. Belonje2, S. Ho2

1NICUS, Division of Human Nutrition, Stellenbosch 
University, Stellenbosh, South Africa 
2Athena Institute, VU, Amsterdam, The Netherlands

.Background and objectives: There are correlations bet-
ween urbanization and prevalence of risk factors for non-com-
municable diseases (NCDs), but little is known about elements 
of urban environments contributing to the development of the-
se factors. In developing countries with overburdened health 
systems, allocating limited resources effectively are essential. 
The aim was to identify environmental factors contributing to 
the development of risk factors for NCDs in resource-poor ur-
ban contexts. 

Methods: Two communities in the Western Cape, South 
Africa were included. A community-based survey (n = 230 fe-
male adults), using the WHO STEPwise approach to Chronic 
Disease Risk Factor Surveillance, was conducted. Risk factors 
included overweight (BMI≥25), alcohol use, tobacco smoking, 
low fruit and vegetable consumption, and physical inactivity. A 
socioeconomic score was calculated based on education, occu-
pation, and wealth. Urban elements identified were population 
composition, physical environment, social environment and 
access to health and social services. 

Results: Overweight/obesity was found in 149 participants 
(64.8%); 43 participants (18.7%) reported daily smoking; 50 
participants (21.7%) reported binge drinking, fruit and vege-
table consumption was extremely low with 94.8% (n = 218) of 
respondents consuming less than the recommended 5 servings 
per day. 50% (n = 115) had insufficient weekly physical activity. 
In total, 115 (50%) participants were at high risk (3 or more risk 
factors) for developing NCDs. Being at high risk for NCDs was 
independently associated with working (OR 0.31; 95%CI:0.12-
0.74; p = 0.008), being married (OR 2.22; 95%CI:1.08-4.54; p 
= 0.030), having a larger house (OR 1.44; 95%CI:1.06-1.95; p 
= 0.019), and never having visited a health center (OR 0.19; 
95%CI:0.04-0.92; p = 0.040). 

Conclusions: The study shed light on the relationship bet-
ween urban living environment and risk factors for NCDs. 
Future studies should include quantitative and qualitative re-
search to strengthen the knowledge base from which sustaina-
ble interventions can be derived. 

Key words: non-communicable diseases, urbanization, risk 
factors, physical environment, lifestyle. 

PO2174
FACTORS INFLUENCING NUTRITION EDUCATION 
OF FARM WORKERS IN THE WESTERN CAPE PRO-
VINCE, SOUTH AFRICA
M. Lombard1, A. Belonje2, A. Vermond2

1NICUS, Division of Human Nutrition, Stellenbosch 
University, Stellenbosch, South Africa 
2Athena Institute, VU, Amsterdam, The Netherlands

Background and objectives: Nutrition education, focusing 
on the stages of change is the foundation to prevent the increa-
sed prevalence of obesity. The aim of this study was to identify 
factors that influence nutrition education in farming commu-
nities. 

Methods: The study comprised semi structured in-depth 
interviews with male and female farm workers (n = 16) and 
managers (n = 4) from randomly selected wine farms (n = 4) in 
the Western Cape, South Africa. 

Results: Workers were aware of the importance of healthy 
eating via repeated messages from the media and health wor-
kers, but had difficulties defining healthy food, and evaluating 
their own food habits. They were motivated to change because 
they value their family’s health and fear diseases. Factors in-
fluencing nutrition education programs in this farming com-
munity included: i) social norm (awareness should be raised 
amongst all workers, regardless of job description, gender or 
age, to increase motivation, create a sense of ownership and 
obtain sustainability); ii) social structure (men should support 
change and women should obtain social support and empower-
ment to implement change) iii) limited education and learning 
experience in general (programs should be basic, especially 
because participants have limited experience in nutrition edu-
cation), iv) lack of financial management skills (workers have 
sufficient financial resources to buy and prepare healthy food, 
but lack budgeting and planning skills), v) lack of ownership (a 
sense of ownership regarding health should be created) and vi) 
familiarity (program should focus on familiar food products 
and dishes to increase the likelihood of change). 

Conclusions: Long term, practical, repetitive, short and 
small classes rather than theoretical courses were supported. 
The consultation of farm workers to develop a suitable nutri-
tion education program is valued and can be recommended for 
development of nutrition education in other communities. 

Key words: nutrition education, farm workers, overweight 
and obesity, behavior change. 
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PO2175
NUTRITIONAL MANAGEMENT OF CHILDREN 
WITH CANCER: CASE OF KENYATTA NATIONAL 
HOSPITAL - KENYA
R. Shikuri1, J. Waudo2, E. Kuria2 
1Masinde Muliro University of Science and Techno-
logy, Kakamega, Kenya 
2Kenyatta University, Nairobi, Kenya

 Background and objectives: Observations at the Kenyatta 
National Hospital wards prior to the research period indica-
ted a marked increase in cases of child cancer patients being 
admitted with various complications. These complications in-
terfered with the children’s food consumption patterns as the-
re was increased morbidity and infections since the immunity 
of these children was compromised. The purpose of this study 
was to investigate the nutritional management of children with 
cancer at Kenyatta National Hospital by investigating the food 
consumption patterns of children with cancer and finding out 
their nutritional status.

Methods: A descriptive survey design was used. The study 
sample was made up of 60 children aged 6 months’ to 14 years 
and 15 service providers. Purposive sampling was used. Data 
collection instruments included a self-administered question-
naire, an interview schedule, anthropometry, 24 hour dietary 
recall and an observation checklist. Data was analyzed using 
the Statistical Package for Social Sciences Programme. Results: 
32% of the children were stunted, 26% were underweight while 
12% were wasted. The findings confirmed that all the 18.3% 
children in the advanced stage of the disease were malnouris-
hed. A majority (88.5%) of the children’s food intake was affec-
ted by the type of treatment received while the disease process 
affected 71.8% of the patient’s food intake. Most of these in-
terferences occurred in the middle (55%) and advanced stages 
(18.3%) of the disease. 

Conclusions: Food consumption patterns of children with 
cancer at Kenyatta National Hospital were influenced by the 
following factors: type of cancer a child suffered from, stage 
of the disease, duration of cancer disease and therapy used to 
manage their conditions. In view of these findings, the study 
recommends that nutritionists should emphasize the impor-
tance of adherence to the amounts of nutrients recommended 
for individual child cancer patients. 

Key words: nutritional status, food consumption patterns, 
stunting, wasting, underweight. 

PO2176
RESISTANT STARCH AND DIETARY FIBRE CON-
TENT OF COMMON INDIAN COOKED FOODS AND 
ITS EFFECT ON GLYCEMIC INDEX
K. Krishnaswamy1, R. Vaidya1, K. Balasubramaniyam1, 
D. Asha1, V. Sudha1, R M. Anjana1, V. Mohan1 
1Madras Diabetes Research Foundation, Gopalapu-
ram, Chennai, Tamil Nadu, India

 Background and objectives: The prevalence of Type 2 dia-
betes and NCDs had risen to 8.3% in 2011 and is expected to 
be 9.9% by 2020 globally. Attempts are being made to reduce 
the risk of NCDs by modifying dietary carbohydrates to im-
pact glycemic index (GI) and glycemic load (GL) of the diet. In 
view of this, the present study was undertaken to determine the 
resistant starch (RS) and dietary fiber (DF) content of cooked 
Indian foods and its impact on GI. 

Methods: A total of 8 Indian food items prepared by moist 
heat cooking method and 13 Indian foods prepared by dry 
heat method were selected. They were prepared using standard 
recipes in the test kitchen facility. All the samples were freeze 
dried and analyzed for DF and RS content using Megazyme 
Enzymatic Kit at the Foods Analytical Lab of our center. The 
GI of foods were estimated using internationally recognized GI 
protocol in-house and for some foods GI values have been im-
puted from the international GI table. 

Results: The RS content of traditionally cooked Indian 
foods ranged from 0.33 g (fermented rice cake) to 2.83 g (le-
gume and rice based pancake). The Indian cooked foods with 
dry heat method showed significantly higher RS content than 
the moist heat method based food items (p < 0.027). DF and 
RS content of the foods were inversely correlated with GI (r = 
-0.671 and r = -0.587 respectively ). 

Conclusions: Cooking methods could influence RS con-
tent of the foods. Both DF and RS impact the GI of the Indian 
foods. Future research to study the impact of RS on glycemic 
response by continuous glucose monitoring test is required. 
Acknowledgement: This study was sponsored by Department 
of Science and Technology (DST), New Delhi, India 

Key words: Resistant starch, dietary fiber, glycemic index, 
moist heat, dry heat
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PO2177
THE RELATION BETWEEN SOCIOECONOMIC SI-
TUATION, ECONOMIC ENVIRONMENT AND OBE-
SITY IN TURKISH ADULTS
E. Sezer1, M. Bas1, H. Avsar1 
1Baskent University, Faculty of Health Science, De-
partment of Nutrition and Dietetics, Ankara, Turkey

 Background and objectives: This research was done in 
order to investigate the relation between socioeconomic situa-
tion, economic environment and obesity. The number of total 
participants is 487. 

Methods: A survey, which includes general demographics 
information and nutritional behavior was filled by the resear-
cher. Socio economic status determination scale, developed by 
Kuppuswamy from India, was used for socio economic classifi-
cation of the participants. Each participant was assigned a sco-
re related to his/her education status, occupation and income 
status and then classified according to the summation of these 
scores. 5 socio economic status are determined according to 
the survey results and they are; upper, upper middle, middle, 
lower middle and lower classes. 

Results: In the research, it was determined that, partici-
pants who are classified in lower socio economic status have 
higher BMI averages. It was extracted from the study that, the 
upper socio economic status participants have an average BMI 
of 23±4.6 kg/m2 and the lower socio economic status partici-
pants have an average BMI of 28.7±7.7 kg/m2. It was noticed 
that, there is an important statistical relation between the socio 
economic status and BMI of the participants (p < 0.05). The 
average waist circumference of male participants in upper so-
cio economic status was found as 98.8±15.5 cm, and the ave-
rage waist circumference of female participants were found as 
72.5±11.8 cm. 

Conclusions: In this research, it was determined that the-
re is a relationship between socioeconomic status and obesity. 
Participants are in lower socioeconomic class have greater BMI 
and waist circumference values than the other participants. 

Key words: BMI, obesity, socioeconomic status. 

PO2178
PREVALENCE AND DETERMINANTS OF OBESITY 
AMONG SCHOOL CHILDREN13-17YEARS OF BHI-
LAI CITY
A. Joglekar1, 2, G. Jain2, S. Bhardwaj3 
1Department of Nutrition/ Govt. G.N.A. College, 
Bhatapara, Pt.R.S. University, Raipur, Chhattisgarh, 
India 
2Department of Nutrition / Guest Lecturer Govt. 
K.D.M College, Pt.R.S. University,Raipur, Chhattis-
garh, India 
3Department of Home-Science / Govt. Dr WW P 
Girls PG college, Pt.R.S. University,Raipur, Chhattis-
garh, India

Background and objectives: The WHO refers obesity as 
a global epidemic because of rapid increase in the number of 
overweight and obese individuals in last 20 years. The onset of 
obesity may occur at any age and it may be triggered by factors 
such as early weaning, inadequate food intake, eating disorders 
and problems related to disturbed family relationships. 

Methods: We measured the weight, height, body mass in-
dex, Waist Hip ratio of children. The children were classified as 
normal, underweight, overweight or obese, according to body 
mass index per age. 500 children were assessed at a school of 
Bhilai Nagar. 

Results: The overall prevalence of overweight among 
children was 23.8% and obesity was 8.4%. The prevalence of 
overweight was 23.44% among boys and 24.22% among girls; 
8.02 and 8.81% were obese, respectively. WHR provides index 
of relative accumulation of abdominal fat. According to WHR 
among 500 subjects 9.1% boys are overweight and nil obese, 
where as in girls 41.40% are overweight and 21.14% obese. The 
prevalence rate of central obesity is higher in girls in compari-
son to boys. 

Conclusions: We observed an association between excess 
weight and obesity and inactivity in children. The time spent 
in watching TV was a positive factor for maintaining a balance 
between weight and height. The study also suggested that un-
der nutrition rates remain high in children. Therefore Special 
attention has to be given for their overall nutrition. 

Key words: abdominal obesity, adolescent, physical activity. 
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PO2179
L-ARGININE SUPPLEMENTATION PREVENTS 
ALLODYNIA AND HYPERALGESIA IN A RAT MO-
DEL OF DIABETIC NEUROPATHIC PAIN BY NOR-
MALIZING PLASMA NITRIC OXIDE CONCENTRA-
TIONS.
L. Rondón1, 2, A M. Privat2, N. Davin2, J. Fialip2, A. Escha-
lier3, C. Courteix2 
1Laboratorio de Fisiología Molecular, Centro de 
Bioquímica y Biofísica, IVIC, Altos de Pipe, Estado 
Miranda, Venezuela 
2INSERM U766, Clermont Université, Université 
d’Auvergne, UFR Pharmacie, UFR Medicine, Cler-
mont-Ferrand, France 
 3CHU, Clermont-Ferrand, France

Background and objectives: Neuropathic pain is a com-
mon feature of diabetic patients. It is characterized by symp-
toms of spontaneous and stimulus-evoked pain including 
hyperalgesia and allodynia. Arginine-deficiency has been ob-
served in diabetes. Arginine has been implicated in numerous 
physiologic and pharmacological effects. Its metabolites are 
considered important neurotransmitters, related to exert re-
gulation on cationic channels responsible for pain processing 
at the N-methyl-D-aspartate (NMDA) receptor channel com-
plex. Thus, if arginine deficiency and changes in its metabolites 
might contribute to the development of neuropathic pain we 
propose to evaluate the effects of arginine supplementation on 
its metabolites, and on biological and clinical parameters in the 
development of neuropathic pain in diabetic rats. 

Methods: Male Sprague–Dawley rats were rendered dia-
betic by an intraperitoneal (i.p.) injection of STZ (72mg kg.-
1). Controls received an i.p.-injection with distilled water. 
One week after, animals were assigned to three experimental 
groups: Control non-diabetic, Non-supplemented STZ-D, and 
L-Arg-supplemented STZ-D rats receiving L-arginine (2.5 g.l 
-1 of L-Arginine in drinking water for 3 weeks). Measurement 
of clinical (body weight, food and water intake); biological 
(blood glucose, plasma insulin, and urine nitrogen) parame-
ters; arginine and its metabolites (ornithine, glutamate, glu-
tamine, citruline and nitric oxide (NO)); and pain sensitivity 
(mechanical hyperalgesia, tactile and thermal allodynia) were 
performed. 

Results: STZ-administration induced typical symptoms 
of type-1 diabetes. Diabetic-rats also displayed mechanical 
hypersensitivity, tactile and thermal allodynia, and increased 
NO plasma concentrations. Arginine supplementation increa-
sed insulinemia and reduced polydipsia, polyuria and urine 
nitrogen excretion. Moreover, it abolished thermal and tactile 
allodynia, mechanical hypersensitivity in 80% of the rats, and 
normalized NO plasma concentration. 

Conclusions: Neuropathic pain symptoms can be attenua-
ted by arginine supplementation, targeting the NO production 
and probably agmatine-mediated blockade of NMDA recep-
tors, offering new therapeutic opportunities for the manage-
ment of chronic neuropathic pain. 

Key words: arginine, nitric oxide, NMDA receptors, STZ-D 
rats, pain. 

PO2180
EFFICACY OF GLUTAMINE IN THE PREVENTION 
OF OXIDATIVE STRESS IN CANCER PATIENTS UN-
DERGOING RADIOTHERAPY IN THE ABDOMINAL 
OR PELVIC REGION.
B. San-Miguel1,2, J. Ortiz de Urbina2, I. Crespo1, A. Lalie-
na1, D. Vallejo1, A. Vidal-Casariego2, J. Culebras2, M J. 
Tuñón1 
1Institute of Biomedicine (IBIOMED) and CIBERehd, 
University of León, León, Spain 
 2Complejo Asistencial Universitario de León, Hospi-
tal of León, León, Spain

Background and objectives: Among the antineoplastic 
therapies, radiotherapy plays an important role, either as first 
choice or adjuvant to surgery. Radiotherapy, can produce acute 
and chronic toxicity of non-tumor tissues due to its cytotoxic 
effects, resulting from direct DNA damage and production of 
free radicals. Reactive oxygen and nitrogen species initiate a 
series of chain changes that ultimately cause tissue damage. In 
the case of patients with pelvic tumors radiotherapy leads to 
gastrointestinal damage. Glutamine, the most abundant ami-
no acid in the bloodstream, plays a protective role in intestinal 
cells during physiologic stress; however, the protective mecha-
nisms are not fully understood. Objective. The aim of this study 
is to determine if glutamine prevents oxidative stress during 
radiotherapy in cancer patients undergoing radiotherapy of the 
abdomino-pelvic cavity. 

Methods: Double-blind, randomized, controlled trial in-
cluding 69 patients that received glutamine (Gln, 30 g/day) or 
placebo (Pla). Oxidant/antioxidant blood markers were deter-
mined by ELISA. 

Results: Most patients (65.2%) were male, 66.6 (9.9) years 
of age, with urologic (44.9%), rectal (24.6%) and gynecologi-
cal cancer (23.1%). Markers of inflammation and oxidative 
and nitrosative stress do not differ between the two groups at 
endpoint: IL-1beta [Gln 4.56±0.38 pg/ml vs Pla 4.64.89±0.29 
pg/ml], MPO [Gln 29.65±2.3 ng/ml vs Pla 28.99±0.7 pg/ml], 
protein carbonyl [Gln 0.58±0.06 nmol/mg vs Pla 0.55±0.042 
pg/ml] and nitric oxide [Gln 3.0±0.1µM vs Pla 2.9±0.1 µM]. 
Moreover, glutamine administration produced no significant 
changes in glutathione concentration [Gln 0.382±0.04 µM 
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vs Pla 0.363±0.03 µM], antioxidant capacity [Gln 14.49±1.3 
mM trolox vs Pla 13.89±1.5 mM trolox] and catalase activities 
[Gln 261.8±29 UL-1min-1mgp-1 vs Pla 227.8±55 UL-1min-
1mgp-1]. 

Conclusions: Glutamine does not prevent the development 
of oxidative stress during radiotherapy. 

Key words: glutamine , oxidative stress, cancer.

PO2181
STUDY ON RELATIONSHIP BETWEEN DIETARY 
SODIUM INTAKE AND HYPERTENSION IN HEI-
LONGJIANG RESIDENTS
G. Jiang1, A. Qin1, S. Liu1, Y. Zhang1 
1Department of Nutrition and Food Safety, Heilon-
gjiang Center For Disease Control and Prevention, 
Beijing, China

Background and objectives: To explore the relationship 
between dietary sodium intake and hypertension and provide 
scientific evidence on hypertension intervention. 

Methods: We used a subpopulation of 1,254 subjects aged 
18-65 years old in Heilongjiang province from an ongoing lon-
gitudinal study, China Health and Nutrition Survey. We used 
a stratified multistage cluster sampling scheme to randomly 
select two cities and four counties in Heilongjiang province. 
Experienced physicians collected detailed diet data and mea-
sured blood pressures. 

Results: The prevalence of hypertension increased from 
25.0% in 2004 to 28.0% in 2009. Added salt intake decreased 
slightly from 7.6 g/day to 7.4 g/day; however this was offset by 
an increased sodium intake from 3.6 d/day to 3.8 g/day. One 
key change was the significant increase in processed food con-
sumption from 60.5 g/day to 70.4 g/day. 

Conclusions: The increased prevalence of hypertension is 
much more rapid and has attained a much higher level in Hei-
longjiang than in other areas in China. Excessive intakes of so-
dium and processed foods, particularly pickled vegetables, may 
attribute to the high prevalence of hypertension. 

Key words: sodium intake, hypertension, processed food.

PO2182
DYNAMICS OF NUTRITION TRANSITION AND 
RISK OF DIABETES IN HUBEI, 1991-2009
S. Liu1, J. Lie, C. Gong1, M. Cheng1, Y. Song1

1Institute of Health Surveillance, Analysis and 
Protection, Hubei Center For Disease Control and 
Prevention, Hubei, China

Background and Objectives: To examine the effects of 
dynamics of nutrition transition on risk of diabetes in Hubei, 
China. 

Methods: A subsample of adults aged 18-75 years (n = 
1,169 at baseline) from the China Health and Nutrition Survey 
was used. Dietary data were collected by using 3 consecutive 
24-hour recalls in combination with weighing methods. Explo-
ratory factor analysis method was used to analyze dietary pat-
terns and scores. Multivariate logistic regression models were 
used to estimate the association between dietary patterns and 
risk of diabetes. 

Results: During 1991 and 2009, Hubei witnessed a signi-
ficant increase in intakes of vegetables, fruits, meat, eggs, fish, 
milk and oil, and a significant decrease in intakes of cereals, 
legumes and salt (p-trends < 0.01). Accordingly, energy in-
take decreased but energy from fat increased over time. Seven 
dietary patterns among male and six patterns among female 
were observed and determined. Multivariable logistic regres-
sion demonstrated that meat-fruit pattern and meat-fast food 
pattern were positively related with risk of diabetes risk among 
both male and female. Compared to the 1st quartile of meat-
fruit pattern, the risk of the 4th quartile increased by 8 times 
(OR=8.29, 95% CI: 1.69-40.63) among male. Compared to the 
1st quartile of meat-fast food pattern, the risk increased by 7.5 
times in the 3rd quartile (OR=7.50, 95% CI: 1.96-58.61) and 
the 4th quartile (OR=7.55, 95% CI: 1.67-45.23) among female. 

Conclusions: Dietary patterns among residents in Hubei 
province are shifting toward meat-fruit pattern and meat-
fast food patter that significantly increase the risk of diabetes 
among male and female. 

Key words: dietary pattern, nutritional status, factor analy-
sis, diabetes, risk factors. 
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PO2183
SMOKING MAY INCREASE THE RISK OF DIABETES 
AMONG ADULTS
1Department of Nutrition and Food Safety, Huairou 
District Centre For Disease Prevention and Control, 
Beijing, China

Background and objectives: The prevalence of diabetes is 
increasing in Beijing, China, while the risk factors remain unk-
nown. 

Methods: a subsample of 1,085 adults aged 18 years old and 
older from the China Health and Nutrition Survey was used. 
Hemoglobin A1c was used to determine diabetes status. Blood 
pressure and anthropometric data were measured with stan-
dard protocols. Binary logistic regression models were used to 
examine the association between smoking and diabetes. 

Results: The prevalence of diabetes was 8.4% in this study 
population, with higher prevalence among men than among 
women (9.6% vs. 7.3%), and higher prevalence in elder peo-
ple than in younger people. Adjusted for age, gender, and body 
mass index (BMI), smoking significantly increased the risk of 
diabetes (OR=1.432, 95% CI: 1.00-2.05). 

Conclusions: smoking cessation may decrease the risk of 
diabetes among adults in Beijing. 

Key words: diabetes, smoking, BMI.

PO2184
RELATIONSHIP BETWEEN BODY MASS INDEX, 
WAIST CIRCUMFERENCE AND HYPERTENSION
Z. Tang1, Z. Fang1, H. Yang1, Q. Wang1, X. Liu1, Y. Chen1

1Guangxi Zhuang Autonomous Region Center For 
Disease Control and Prevention, Beijing, China

Background and Objectives: To explore the relationship 
between body mass index (BMI), waist circumference (WC) 
and the prevalence of hypertension among residents in Guan-
gxi, China. 

Methods: A multistage random cluster sampling method 
was used to draw the sample for the China Health and Nutri-
tion Survey in Guangxi. A subsample of 1,131 adults aged 18 
years old and older was used in this study. Blood pressure and 
anthropometric data were measured with standard protocols. 
Multivariate logistic regression models were used to examine 
the association between BMI and WC and hypertension. 

Results: The overall prevalence of hypertension was 21.4% 
in Guangxi. It was 17.3% among normal weight group (BMI 
18.5 to 23.9), 33.0% among overweight group (BMI 24.0 to 
27.9), and 39.0% among obesity group (BMI > 28). The linear 
trend was significant (p < 0.01). The prevalence of hyperten-

sion was 15.7% among normal WC group (WC < 85 cm in men 
or <80 in women and 34.1% among central obesity group (WC 
> 85 cm in men or > 80 cm in women). Central obesity signi-
ficantly increased the risk of hypertension (OR = 2.769, p < 
0.01). 

Conclusions: Overweight and obesity significantly increa-
ses the risk of hypertension. Central obesity or waist circumfe-
rence may be a better indicator to predict hypertension than 
BMI. 

Key words: Body mass index, waist circumference, hyper-
tension. 

PO2185
STUDIES ON PHYSICOCHEMICAL AND BIOLOGI-
CAL ACTIVITIES OF OPHICEPHALUS STRIATUS 
BLOCH COLLECTED FROM THE FRESH WATER IN 
THE BANGLADESH
E. Mollik1 
1Department of Biological Sciences, Peoples Inte-
grated Alliance, Dhaka, Bangladesh

Background and objectives: Bangladesh is a land of ri-
vers. She well and woe depends on rivers. There are many big 
and small rivers. The studies depict the content of moisture, 
protein, fat, minerals, and antimicrobial activities in the fresh 
water fish of Bangladesh. Fish selected for the studies is Ophi-
cephalus striatus Bloch. 

Methods: Oil was extracted from the Ophicephalus stria-
tus Bloch. Fatty acids analysis of the oil by G.L.C indicated 
relatively high proportions of oleic acid (33.08%), stearic acid 
(28.97%), palmitic acid (17.66%), linoleic acid (03.75%), and 
lauric acid (02.73%). Chloroform and methanol mixture was 
used for lipid extraction. The physical and chemical properties 
of the lipid were determined by the standard methods. 

Results: The lipid showed saponification value (205.92), 
saponification equivalent (272.43), iodine value (87.34), peroxi-
de value (40), acid value (01.76), and free fatty acids (0.88%); 
ester value (204.16), unsaponifiable matter (0.5535), specific 
gravity (0.9297) at 300C, refractive index (1.4643) at 300C, 
coefficient of viscosity (418.5836 millipoise) at 300C, energy of 
activation (6.1017 Kcal/mol), Reichert-Miessel value (0.898), 
Polenske value (0.5958), acetyl value (13.436), and cholesterol 
(12%). Ophicephalus striatus Bloch contained highest percen-
tage of moisture (70%), dry matter (30%), ash content (1.97%), 
carbohydrate (6.93%), calcium (5.297 mg/kg), magnesium 
(276 mg/kg), iron (4.93 mg/kg), zinc (8.30 mg/kg), lead (0.06 
mg/kg), chromium (less than 0.01 mg/kg), and mercury (less 
than 0.01 mg/kg). The lipid and protein in Ophicephalus stria-
tus Bloch were found to be 2.86% and 18.24%. Only studies on 
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the antimicrobial activities against organisms Escherichia coli, 
Staphylococcus aureus, Salmonella spp., and Shigella sonnei. 

Conclusions: The indigenously available medicines and te-
chnologies can prove an asset in the tropical and developing 
countries of the world. At the same time developed countries 
also can be benefited because of safety profile of the extracts 
and microbial activities. 

Key words: Bangladesh, Fatty acids, Ophicephalus striatus 
Bloch.

PO2186
OVERWEIGHT AND OBESITY: A COMPARATIVE 
STUDY BETWEEN PREDOMINANTLY STATIONARY 
MARKET WOMEN AND THEIR MOBILE COUNTER-
PARTS IN TAMALE METROPOLIS OF GHANA
P. Aryee1, G. Helegbe2, A. Ahmed1, A. Kasim1 
1Community Nutrition Department, University For 
Development Studies, Tamale, Ghana 
2Biochemistry Department, University For Develop-
ment Studies, Tamale, Ghana

 Background and objectives: The sedentary lifestyle of 
most market women in the developing world is likely to in-
crease their risk for becoming overweight and/or obese. The 
purpose of this study was to compare overweight and obese 
tendencies between predominantly sedentary market women/
traders (PST) and their mobile counterparts (PMT). 

Methods: This was a cross sectional survey undertaken 
in 3 markets within the Tamale Metropolis of Ghana. Socio-
demographic characteristics as well as anthropometric mea-
surements of weight, height and waist and hip circumferences 
were assessed. Physical activity levels were also estimated using 
MET scores. 

Results: In all 180 market women (90 PST and 90 PMT) 
aged 15 to 65 years were surveyed. Sedentary women were sig-
nificantly more likely to be older than their mobile counter-
parts (p = 0.043). Overall, 32.8% and 15.6% were overweight 
and obese respectively. PST were significantly more likely to 
be overweight (20.0% cf. 12.8%, p = 0.002) and obese (10.6% 
cf. 5.0%, p = 0.008), to have higher Waist (94.5cm cf. 76.2, p = 
0.012) and Hip (104.6cm cf. 97.5cm, p = 0.034) circumferences 
and lower PAL (459-MET-min/week cf. 587 MET-min/week, p 
= 0.051) than PMT. 

Conclusions: The increasing tendencies for overweight and 
obesity in PST has implications for emerging non-communica-
ble diseases of diabetes, hypertension and arteriosclerosis in a 
rapidly urbanizing population. 

Key words: overweight, obesity, prevalence, market wo-
men, Ghana.

PO2187
CARDIOMETABOLIC RISK MARKERS IN ADULT 
ARGENTINE WOMEN WITH INSULIN RESISTANCE
M E. Torresani1, L. Maffei2, C. Squillace1, B. Alorda1, M L. 
Rossi1, M L. Oliva1, L R. Belén1 
1School of Nutrition, Faculty of Medicine, University 
of Buenos Aires, UBACYT Projet 2010-2012, Buenos 
Aires, Argentina 
2Foundation for Research on Endocrine Metabolic 
Diseases and Applied Clinical Research (FIEEM-ICA), 
Buenos Aires, Argentina

Introduction: Waist-to-height ratio (WHtR) and triglyceri-
de HDL-cholesterol ratio (TG/HDL-C) are relevant cardiome-
tabolic risk markers (CMR) which as can be linked to insulin 
resistance (IR). Objective: To evaluate the prevalence of IR and 
compare to CMR: WHtR and TG/HDL-C in adult women at-
tending the Foundation for Research on Endocrine Metabolic 
Disease and Applied Clinical Research (FIEEM-ICA). 

Methodology: A cross case-control study in non-pregnant 
women over 30 years old without previously diagnosed diabe-
tes which attended the Nutrition and Endocrinology center of 
Buenos Aires City, Argentina. Dependent Variable: HOMA-IR 
homeostasis model > 2.5 (cases) without IR (controls). Inde-
pendent variables: WHtR (height in cm considering CMR ≥ 
0.50), TG/HDL-C (high value considering ≥ 3.0), body mass 
index (BMI), considering overweight ≥ 25 kg/m2). Analysis: 
SPSS 19.0, Fisher exact test for categorical variables, OR with 
confidence intervals of 95% and logistic regression by establis-
hing Spearman test p value <0.05. 

Results: n= 213 women (50.9 ± 9.7 years). 87.8% were 
overweight or obese and 64.8% increased WC. CMR 90.6% by 
WHtR and 22.1% by TG/HDL-C. 46.9% had IR and 53.1% had 
a HOMA-IR less than or equal to 2.5 (not considered controls 
IR). Significant association between IR and overweight or obe-
sity (OR=3.36, 95% CI= 1.29-8.76, p=0.007), WHtR increased 
(OR= 9.28, 95% CI= 2.09-41.1, p= 0,000) and TG/HDL-C ele-
vated (OR = 2.72, 95% CI = 1.38-5.36, p= 0.003) compared to 
controls. In the multivariate analysis revealed a direct correla-
tion between HOMA-IR and BMI (r = 0.35, p <0.001), WHtR 
(r = 0.37, p <0.001) and the ratio TG / HDL-C (r = 0.26, p 
<0001). 

Conclusions: Higher WHtR and TG/HDL-C were associa-
ted with the possibility of finding IR diagnosis. Slight direct 
correlation was found between HOMA-IR and BMI. 

Key words: insulin resistance, TG/HDL-C ratio, Waist-to-
height ratio, nutritional assessment
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PO2188
THE EFFECT OF MILK AND MILK PRODUCTS ON 
THE CHILD’ S OSTEOPOROSIS
G. Enkhtaivan1, D. Bayarsaikhan2

1Nutrition and Food Services Department, School 
of Food Engineering and Biotechnology, Mongolian 
University of Science and Technology, Ulaanbaatar, 
Mongolia  
2Clinical Diet Department, Shastin Central Hospital, 
Bayangol District, Ulaanbaatar, Mongolia

Background and Objectives: The greatest increase in bone 
mineral content occurs during adolescence. This study aimed 
to evaluate the effects of usual childhood dairy intake on ado-
lescent bone health. 

Methods: Some types of yogurt, dried curds, milk products, 
bio sorbent were selected for the purpose of investigating the 
effect of milk and milk product on the children’s osteoporosis. 
The survey covered 194 children aging between 2 to 6 from 
kindergartens % were57.3 males, 42.7 % were females, and 120 
children aging 10-12 from middle schools 40.9% were males, 
59.1% were females. The questionnaire method was used to de-
termine the life style, food consumption, and the adequacy of 
food consumption with direct intention. The mineral content 
of foods was determined using PFA method. The random se-
lection covered 40 children under age of 2-5 and 20 children 
under age of 10-12 and the dynamic comparison using osteo 
densitometry method was made to determine the level of os-
teoporosis comparing the status before and 30-45 days after 
the consumption of milk products as supplements. Survey data 
were developed using Excel andSPSS 16 software based on sur-
vey data collected and child nutrition facts. 

Results: The study showed that osteoporosis decreases by 
6.5%-23%, and density, and bone mineral density improves 
significantly when the person uses for 30-45 days the milk pro-
ducts including 200-250 ml consumption of milk and yogurt as 
well as 50 g of curds on daily basis. The result showed that bone 
mineral density improved up to 23% for children consumed 
the curd and dried curd as combined. 

Conclusions: These prospective data provide evidence for a 
beneficial effect of childhood dairy consumption on adolescent 
bone health. 

Key words: dairy product, osteoporosis, bone density, child. 

PO2189
DOCOSAHEXAENOIC ACID REBALANCES STAT3/
PPARγ EQUILIBRIUM IN ADIPOCYTES OF OBESE 
PATIENTS AFFECTED BY COLON CANCER EXER-
TING ANTI-INFLAMMATORY ACTIVITY
M. D’Archivio1, B. Scazzocchio1, R. Varì1, S. Giammario-
li1, M. del Cornò1, A. Iacovelli2, A. Veneziani3, S. Gessani1, 
R. Masella1

1Department Veterinary Public Health and Food 
Safety, Nutrition Unit, Italian National Institute of 
Health, Rome, Italy 
2Fabia Mater Hospital, Rome, Italy 
3Catholic University ” Sacro Cuore”, Rome, Italy

 Background and objectives: Obesity is associated with 
high incidence of colorectal cancer (CC). White adipose tissue 
(WAT), an active endocrine organ secreting many products, 
plays a crucial role in obesity-associated inflammation. Obesi-
ty, by altering adipocyte homeostasis, leads to a chronic inflam-
matory status that might play a role in cancer development. 
The activity of inflammatory mediators can affect the balance 
between pro/anti-tumorigenic pathways involving a number of 
transcription factors, e.g. STAT3 and PPARγ. STAT3 promotes 
inflammatory/carcinogenic processes. PPARγ shows anti-in-
flammatory properties, inhibits growth, and induces apoptosis. 
Notably, PPARγ inhibits STAT3 through a transcriptional me-
chanism. Therefore STAT3 and PPARγ form a signaling loop 
potentially crucial for CC development. Dietary fatty acids 
(FAs) are major determinants in inflammation given their pre-
cursor status to signaling mediators. The ω-3 and ω -6 polyun-
saturated FAs (PUFA) show opposite behaviors in modulating 
adipocyte functions. In particular, docosahexanoic acid (DHA) 
has been shown to exert a strong anti-inflammatory activity. 
We hypothesized that STAT3/PPARγ imbalance occur in WAT 
of CC patients, creating a pro-inflammatory environment that 
might influence cancer development. DHA, by rebalancing 
STAT3 and PPARγ, may elicit anti-inflammatory responses in 
adipocytes. To test this hypothesis, adipocytes isolated from 
visceral WAT of normal-weight (BMI 22-24.9 kg/m2), and 
overweight/obese subjects (BMI 25-40 kg/m2), affected or not 
by CC, were treated with DHA. 

Results: Visceral fat isolated from CC patients showed an 
increase of STAT3 and a concomitant decrease of PPARγ ac-
tivation, with respect to control subjects. The up-regulation 
of STAT3 was independent from BMI, whereas was associa-
ted with a lower n-3/ n-6 ratio than controls. DHA treatment, 
likely by increasing the adipocyte n-3-PUFA content, coun-
teracted the over-expression of STAT3 as well as stimulated 
PPARγ activation, particularly in obese/CC subjects. 

Conclusions: These findings suggest that DHA might re-
present a useful tool for preventive and therapeutic strategies 
aimed at reducing CC risk. 

Key words: obesity, colon cancer, DHA, STAT3. 
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PO2190
ASSOCIATION BETWEEN OBESITY AND COMMON 
MENTAL DISORDERS AMONG NUTRITIONISTS, 
RIO DE JANEIRO, BRASIL
T. Muzy1, O B. Aguiar2, M J M. Fonseca3 
1Josue de Castro Nutrition Institute, Rio de Janeiro 
Federal University, Rio de Janeiro, Brazil 
2Nutrition Institute, State University of Rio de Janei-
ro, Rio de Janeiro, Brazil 
3Department of Epidemiology, National School of 
Public Health, Brazil

 Background and objectives: Demographic changes, in 
food consumption patterns, in lifestyles and rapid urbanization 
are among the main factors for the increase in chronic diseases 
conditions. Obesity, for it multifactorial characterization, has 
been shown to be associated with several factors and among 
them the minor psychiatric morbidity. The main aim of this 
study was to analyze the association between obesity and com-
mon mental disorders among nutritionist working in the mu-
nicipal public area of Rio de Janeiro. 

Methods: Sectional study conducted in 23 hospitals in the 
municipal health system of Rio de Janeiro, in the form of cen-
sus, with 289 nutritionists, (15) 4.9% refused to participate. 
Analyses were performed using the multinomial regression 
model adjusted for covariates morbidity, age, years of work, 
other employment link, type of main link, tertile of income per 
capita and color. 

Results: Most nutritionists were women (97.2%), mean age 
41 years (Dp = 10.0) and 48,4% were post graduated. The pre-
valence of overweight, obesity and common mental disorders 
were 32.3%, 15.3% and 37.5%, respectively. The association 
between obesity and TMC, although not statistically signifi-
cant, showed a significant magnitude. We observed a crude OR 
of 1.26 (IC 95% 0.63 2.51), even after adjusting multiple cova-
riates the OR was 1.14 (IC 95% 0.52 2.49). 

Conclusions: The high prevalence of overweight, obesity 
and common mental disorders in this population are consis-
tent with population surveys conducted in Brazil and world-
wide, and emphasize the need for further studies with these 
professionals (nutritionists) for being placed in the group of 
health professionals who are dedicate to being caretakers of 
population health. The magnitude of association may be a star-
ting point to support improved strategies for prevention and 
promotion of health of these workers. 

Key words: obesity, common mental disorders, nutritionist. 

PO2191
THE DIETARY POLYPHENOL PROTOCATECHUIC 
ACID EXERTS INSULIN-LIKE ACTIVITIES BY IRS-1 
ACTIVATION IN HUMAN PRIMARY ADIPOCYTES
B. Scazzocchio1, R. Varì1, C. Giovannini1, C. Santange-
lo1, C. Filesi1, A. Iacovelli2, M. D’Archivio1, R. Masella1 
1Department Veterinary Public Health and Food 
Safety, Nutrition Unit, Italian National Institute of 
Health, Rome, Italy 
2Fabia Mater Hospital, Rome, Italy

Background and objectives: Anthocyanins, naturally oc-
curring in vegetables, fruit, and beverages, appear to exert 
beneficial effects in preventing atherosclerosis and other chro-
nic-degenerative diseases, such as type 2 diabetes and insulin 
resistance. In particular, they have been demonstrated to ame-
liorate hyperglycemia and insulin sensitivity. We have recently 
shown that the main anthocyanin metabolite, the protocate-
chuic acid (PCA), enhances glucose uptake and GLUT4 trans-
location in human visceral adipocytes. Aim of the study was 
to investigate the molecular events elicited by PCA in human 
visceral adipocytes responsible for the insulin-like activity. 

Methods: Human adipocytes were collected from anesthe-
tized individuals undergoing abdominal surgery for benign 
conditions. Glucose uptake, and the activation of IRS-1 and the 
main upstream kinases involved, namely Akt and PI3K, were 
evaluated in cells after treatment with 25µM PCA. Untreated 
adipocytes were used as controls. 

Results: PCA-treated cells showed higher levels of glucose 
uptake and IRS-1 tyrosine-phosphorylation than control cells. 
We also found a strong increase in Akt serine-phosphorylation 
after PCA treatment. Furthermore, in a set of experiments the 
cells were pre-treated with specific PI3K kinase inhibitors, 
LY294002 and wortmannin. The treatment with the inhibi-
tors significantly reduced Akt and IRS1 phosphorylation and 
glucose uptake. Our data clearly show a direct involvement of 
PI3K and Akt in PCA-induced IRS1 up-regulation. 

Conclusions: These results provide evidence that PCA 
might exert insulin-like effect by activating insulin signaling 
pathway. Dietary polyphenols, thus, could be included in the 
preventive/therapeutic armory against pathological conditions 
associated with obesity and insulin resistance. 

Key words: dietary polyphenols, anthocyanins, insulin re-
sistance, obesity. 
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PO2192
CONSUMPTION FREQUENCY OF SELECTED 
GROUPS OF FOOD PRODUCTS AND THE PREVA-
LENCE OF COLORECTAL POLYPS
M. Jarosz1 , I. Sajór1 
1Department of Dietetic and Nutrition in Hospitals 
with Clinic of Metabolic Diseases and Gastroentero-
logy, National Food and Nutrition Institute, Warsaw, 
Poland

Background and objectives: The results of many studies 
suggest that regular consumption of foods rich in dietary fiber 
and calcium-rich dairy products can be associated with redu-
ced risk of colorectal cancer. Moreover, individuals who fre-
quently consume red meat and alcohol have increased risk of 
this malignancy. The aim of study was to analyze a relationship 
between the consumption frequency of certain groups of foods 
and the prevalence of colorectal polyps. 

Methods: The study included 460 individuals subjected to 
lower gastrointestinal endoscopy. On the basis of histopatholo-
gical findings, they were classified to the group with colorectal 
polyps (n = 237) and the polyp-free control group (n = 223). 
Consumption frequencies of cereals, vegetables, fruits, meat, 
fish, dairy products, eggs, and alcohol amongst participants of 
both groups were determined with a questionnaire survey. The 
results were subjected to statistical analysis. 

Results: The fraction of the controls who declared the 
everyday consumption of cheese (both cottage and ripening 
cheese) and fruits were significantly higher than in the polyp 
group (36.5% vs. 28.3%, p = 0.019; and 69% vs. 60.3%, p = 
0.050, respectively). No significant intergroup differences were 
documented with regards to the consumption frequency of the 
remaining food products and alcohol. 

Conclusions: Higher consumption of cheese and fruits may 
represent a protective factor against colorectal polyps. 

Key words: consumption frequency, food, colorectal po-
lyps. 

PO2193
DXA MEASURES OF BONE MASS IN MORBIDLY 
OBESE YOUNG ADULT WOMEN
M. Crivelli1, 2, G. Chagas1, I T F. da Silva3, A M. Waked3, F 
F. Bezerra1 
1Instituto de Nutrição, Universidade do Estado do 
Rio de Janeiro, Rio de Janeiro, Brazil 
2International Society for Clinical Densitometry 
3Unidade de Cirugia Bariátrica e Metabólica, Hospi-
tal Naval Marcílio Dias, Rio de Janeiro, Brazil

Background and objectives: Studies suggest that fat mass 
does not exert a protective effect on bone mass, being even so-
metimes harmful. It is possible that morbidly obese patients 
constitute a group particularly susceptible to loss of bone mass 
as a result of hormonal and metabolic changes. The aim of the 
present study was to assess bone health and vitamin D status of 
morbidly obese young adult women. 

Methods: Twenty women (18-49 y) bariatric surgery can-
didates with BMI higher than 40 kg/m2 participated in the 
study. Body composition and bone mass of the whole body 
and specific sites (lumbar spine-LS, total proximal femur and 
forearm) were assessed by dual energy X-ray absorptiometry 
(LUNAR - IDXA). Concentrations of parathyroid hormone 
(PTH), 25-hydroxyvitamin D (25OHD), C-telopeptide (CTX) 
and osteocalcin were determined in serum samples. 

Results: Total body mass (TBM) ranged from 93 to 180 Kg 
and total fat was on average 53±3%. Mean Z-scores at total fe-
mur and forearm were 0.57±0.96 and 0.68±0.79, respectively, 
and all women studied were within the expected values for 
their age at these sites. Mean LS Z-score was -0.76±1.36. LS 
Z-score was lower than the expected for age in four women 
(Z-score < -2.0) and between -1.0 and -1.9 in six women. TBM, 
BMI and fat mass were not significantly associated with Z-sco-
res at any site. Serum concentrations of 25OHD (28.4±10.7 ng/
mL), PTH (47.4±28.3 pg/mL), osteocalcin (15.8±8.8 ng/mL) 
and CTX (0.32±0.20 ng/mL) were on average adequate. 

Conclusions: Although it is necessary to consider possible 
misreading of DXA measures due to the excess of fat mass in 
abdominal region, our results of lumbar spine Z-scores suggest 
some impairment of bone mass at this specific site in the mor-
bidly obese women studied. 

Key words: morbid obesity, DXA, bone health, vitamin D. 
Financial support: FAPERJ and CNPq (Brazil). 
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PO2194
VITAMIN D AND DIABETIC RETINOPATHY
Z. Aslani1, S. Edalati1, F. bagherzadeh1 
1Students’ Research Committee, Faculty of Health 
& Nutrition, Tabriz University of Medical Sciences, 
Tabriz, Iran 

Background and objectives: Diabetic retinopathy (DR) is 
one of the serious microvascular complications in diabetes. 
Micronutrients may potentially alter the risk of DR by inter-
fering with pathologic mechanism. Recent studies have been 
focused on Vitamin D and its effect on pathogenesis of DR. 
vitamin D may protect diabetic retina through its effects on 
normal insulin secretion, glycemic control and hypertension. 
It may also play a role in the pathogenesis of diabetic retino-
pathy through its anti-inflammatory, anti-proliferative, and 
anti-angiogenic mechanisms. Objective: The aim of this review 
is to explore the current data on how vitamin D may contribute 
to diabetic retinopathy. 

Results: Plasma concentration of vitamin D has been inver-
sely correlated with the severity of DR. diabetic patients espe-
cially those with proliferative diabetic retinopathy have lower 
Vitamin D levels than those without diabetes or PDR. 

Key words: Diabetes; diabetes complication; diabetic reti-
nopathy; vitamin D . 

PO2195
ASSESSMENT OF RISK FACTORS OF LIPID IN CAR-
DIOVASCULAR COMPLICATIONS FOR 121 DIABE-
TIC WOMEN TYPE II
B. Loubna1, A. Merazka1 
1Institut of Nutrition, Food and Food Technology- 
INATAA, Depok, West Java Province, Indonesia

Background and objectives: Diabetes is the kind of chronic 
disease that severely exacerbates health budgets, Algeria, food 
culture is still lacking even in the healthy population. To faci-
litate the patient’s ability to achieve and especially long-term 
plan of cardiovascular prevention, the prevention of lipid score 
or SLP was developed. Our goal is to evaluate the risk factors 
of lipid cardiovascular complications in a population of non-
insulin dependent diabetic women to better understand issues 
related to their diet. 

Methods: A dietary survey was carried out for a population 
of 121 non-insulin dependent diabetic women (NIDD) aged 
34-78 years at two diabetes centers in Constantine compared to 
a population consisting of 121 non-diabetic women (healthy) 
aged from 39 to 45 years. (Reminder food 24 hours). Entry and 
data processing is done by the software Microsoft Excel 2007, 
comparisons between means were performed by the student 
and the test-score thresholds 1%, 5% and 99%. 

Results: Our results show that there is an increase in trigly-
cerides, a decrease in HDL-C, and a decrease of daily lipid sco-
re and the daily intake of lipid and a decrease in SLP (compared 
to recommended). 

Conclusions: The power followed by our diabetic women is 
low in saturated fatty acids (SFA) and MUFA but rich in PUFA 
which could exclude the occurrence of cardiovascular compli-
cations as a result of the diet. 

Key words: women NIDD- SLP, lipids, cardiovascular com-
plications, anthropometric parameters.

PO2196
EVOLUTION OF NUTRITIONAL STATUS IN CHIL-
DREN WITH CYSTIC FIBROSIS IN EASTERN ROMA-
NIA
L. Trandafir1, G. Diaconu1, D. Anton-Paduraru1 
1Department of Pediatrics, University of Medicine 
and Pharmacy Grigore T. PopaIasi, Romania

 Background and objectives: The importance of nutritio-
nal intervention for children with cystic fibrosis (CF) is well 
recognized. Improved nutritional status early in life is associa-
ted with better long term evolution in patients with CF. The 
authors evaluated the nutritional status of children with CF in 
a Regional Center in Eastern Romania. 

Methods: We performed a retrospective study included 
37 children with CF followed between January 2010 - January 
2012. Mean age was 87.27 months ±59.3SD(min.: 4 months; 
max.: 216 months). Nutritional status was assessed based on 
weight, height, weight and height Z score. Pulmonary function 
was evaluated by determining FEV1 in children older than 6 
years and frequency of respiratory infections. We followed the 
nutritional status correlate with age at diagnosis, age at disea-
se onset, impaired lung function, frequency of lung infections 
and number of hospitalizations. 

Results: The mean Z score for weight and age were: 
-0.91±2.07SD (min: -3.7, max: 3.8) and mean Z score for height 
and age were: -0.802±1.74SD (min:-3.6; max: 3.5). Lower age 
at onset was significantly correlated with disease severity (r=-
0.696). The result of multiple logistic regression analysis on nu-
tritional status assessed Z score was significantly influenced by 
late age of diagnosis (R = 0.453862, p = 0.007539, 95% CI) and 
repeated respiratory infections (R = 0.279127, p = 0.042693, 
95% CI). 

Conclusions: The worse nutrition is associated with late 
aged of diagnosis and early respiratory infections of children 
with CF. In order to improve nutritional status and a better cli-
nical evolution is necessary to introduce newborn screening 
program for CF in Romania. 

Key words: cystic fibrosis, nutritional status, Z score, chil-
dren. 
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PO2197
RELATIONSHIP AMONG TG/HDL-C RATIO, NUTRI-
TIONAL STATUS AND INTAKE OF OMEGA-6 AND 
OMEGA-3 FATTY ACIDS IN PRE AND POSTMENO-
PAUSAL WOMEN
E. Torresani1, M V. Caamaño1, A. Carrera1, M P M. Do-
yle1, M J. Llorente1 
1School of Nutrition, Faculty of Medicine - Univer-
sity of Buenos Aires, UBACYT Project 2010-2012, 
Buenos Aires, Argentina

Background and objectives: The triglyceride/HDL choles-
terol (TG/HDL-C) ratio has been significantly associated with 
insulin resistance and cardiometabolic disease. Fatty acids diet 
intake may influence this ratio. The main objective was to in-
vestigate the relationship among TG/HDL-C ratio, nutritional 
status and essential fatty acids intake in pre and postmenopau-
sal women. 

Methods: Observational Analytic Transversal study. Con-
venience sample of women over 40 years-old, from the city of 
Buenos Aires. Dependent variable: TG/HDL-C ratio (expec-
ted: <3 and high: >3). Independent variables: nutritional sta-
tus by BMI and waist circumference (WC); omega-6 (W6) and 
omega-3 (W3) essential fatty acids intake by amount, type and 
adequate ratio between them (Adequate < 10:1 and inadequate: 
> 10:1). Control variables: biological stage (pre and post-me-
nopause) and lifestyle (smoking, alcohol intake and physical 
activity). Anthropometric assessment was carried out by direct 
measurement and fatty acids intake was estimated by 24-hour 
recall. We used Table Chemical Composition of German origin 
Fachmann-Kraut-Souci and data provided by the food indus-
try. Statistical analysis with SPSS 15.0 calculating Odds ratio 
with 95% confidence intervals, chi-square or Fisher test, con-
sidering p < 0.05. 

Results: 96 women were included, 45.8% of them premeno-
pausal and 54.2% of them postmenopausal. 34.4% had a BMI 
> 25 kg/m2 and 16.7% WC > 88 cm. 21.9% had a TG/HDL-C 
ratio > 3 and 61.5% W6/W3 ratio > 10:1. 61.5% consumed be-
low the W6 DRI and 87.5% below the W3 DRI. A significant 
association between TG/HDL-C and overweight by BMI > 25 
kg/m2 (p = 0.000) and with increased CC (p = 0.000) but not 
with the intake of W6 and W3. Regarding biological stage and 
lifestyle only significant association was found with smoking 
(p = 0.002) 

Conclusions: TG/HDL-C ratio was significantly associated 
with nutritional status and smoking but not with consumption 
of W6 and W3.

Key words: TG/HDL-C ratio, nutritional status, W6 – W3, 
menopause.

PO2198
EFFECT OF THE TEMPORAL PATTERNS OF FOOD 
INTAKE ON GLYCEMIC CONTROL IN JAPANESE 
MALE TYPE 2 DIABETIC PATIENTS
S. Wada1, M. Sugiyama1, Y. Kobayashi1, M Kadono2, H. 
Iwase2, W. Aoi1, M. Fukui2, G. Hasegawa2, N. Nakamu-
ra2, A. Higashie1 
1Kyoto Prefectural University, Kyoto, Japan 
2Kyoto Prefectural University of Medicine, Kyoto, 
Japan 

Background and objectives: Type 2 diabetes mellitus is 
strongly influenced by life style, especially dietary habits. Food 
intake entrains physiological and genetic circadian rhythms, 
which regulate the glucose metabolism. However, the corre-
lation between meal timing and glycemic control has not yet 
been fully elucidated. Therefore, we investigated the role of 
temporal patterns of caloric intake in daily blood sugar control. 

Methods: This was a cross-sectional study with 71 Japanese 
men under treatment for type 2 diabetic mellitus in an out-
patient department. Meal times and dietary intake were asses-
sed using a one-day 24-hour dietary recall. Blood biochemical 
data and medication status were obtained from the medical re-
cords. We hypothesized that any hypoglycemic episode might 
influence the dietary habit, and divided the patients into two 
groups according to the medication prescribed, a group treated 
with insulin and/or sulfonylurea hypoglycemic agent (INS•SU) 
(n = 46), and another group with other or no medication (Non-
INS•SU) (n = 25). Then, we conducted multivariate regression 
analyses with controls for age, BMI, and medication status in 
order to determine the independent association of meal times 
and the blood biochemical data. 

Results: The average age, BMI and HbA1c of the subjects 
were 66.3±8.9, 24.0±3.6 kg/m2 and 7.0±0.8%, respectively. 
The INS•SU group showed a significantly higher caloric intake 
after 9 p.m. (163.8±354.6 kcal) than the non-INS•SU group 
(32.9±138.6 kcal). The evening/ (morning + lunch) caloric 
intake ratio was significantly correlated with HbA1c in the 
non-INS•SU group (r=0.393, p = 0.040), but not in the INS•SU 
group. 

Conclusions: When considering dietary intervention for 
type 2 diabetes, it is necessary to take into account not only to-
tal caloric intake, but also the temporal patterns of food intake, 
in particular, the evening ratio of daily calorie intake. 

Key words: type 2 diabetes mellitus, meal times, glycemic 
control. 
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PO2199
A GENE VARIANT IN THE TRANSCRIPTION FAC-
TOR 7-LIKE 2 (TCF7L2) IS ASSOCIATED WITH AN 
INCREASED RISK OF GESTATIONAL DIABETES 
MELLITUS
A. Pagán1, M. Sabater2, J. Olza3, M T. Prieto-Sánchez2, J 
E. Blanco-Carnero2, J J. Parrilla2, A. Gil3, L. Larque1 
1Physiology Department, Faculty of Biology, Univer-
sity of Murcia, Murcia, Spain 
2Gynecology Service, Vírgen de la Arrixaca Hospital, 
Murcia, Murcia, Spain 
3Department of Biochemistry and Molecular Biolo-
gy II, University of Granada, Granada, Spain 

Background and Objectives: Adipokines play an impor-
tant role in the pathogenesis of insulin resistance during preg-
nancy. Variations in transcription factor 7-like 2 (TCF7L2) and 
fat mass and obesity associated (FTO) genes have been associa-
ted with type 2 diabetes and FTO also with obesity. We aimed 
to study the association of genetic variants previously linked 
with type 2 diabetes in subjects with gestational diabetes me-
llitus (GDM) and its influence on maternal adipokines during 
pregnancy. 

Methods: We recruited 25 healthy pregnant women (Con-
trols) and 45 women with GDM between weeks 24 and 28 
of gestation. Maternal blood samples were collected at re-
cruitment and at delivery. Adipokines were determined at 
both sampling times using LINCOplex kits of human mono-
clonal antibodies. Genomic DNA was extracted from blood 
recruitment samples and FTO rs9939609, TCF7L2 rs4506565, 
rs7901695, rs12243326, rs12255372 and rs7903146, INSIG2 
rs7566605, SREBF1 P197L, P576P and IVS20+151T>C and 
FATP4 IVS12+147G>A were genotyped. 

Results: Plasma adiponectin was significantly lower in 
GDM than Controls at the time of recruitment and a trend 
was observed at the time of delivery (GDM 7.43±0.53 mg/L 
vs. Controls 9.2±0.8 mg/L, p = 0.060). In contrast, serum re-
sistin showed a trend to higher levels in the GDM group only 
at the time of recruitment. TCF7L2 rs4506565 (OR=2.31, 95% 
CI: 1.97-5.01; p = 0.031) and FTO rs9939609 (OR=2.17, 95% 
CI: 1.07-4.41; p = 0.039) were associated with the risk of GDM. 
TCF7L2 rs4506565 was associated with resistin at delivery; wo-
men carrying the T allele had increases in plasma resistin of 
9.38 µg/L (95% CI 1.39-17.37; p = 0.022) per allele; this asso-
ciation remained significant after adjusting for pre-gestational 
body weight. 

Conclusions: TCF7L2 rs4506565 variant (T/T) is associated 
with an increased risk of GDM and it is associated with plasma 
resistin concentrations in woman with GDM at delivery. 

Key words: Gestational diabetes mellitus, adipokines, 
TCF7L2. 

PO2200
VITAMIN D STATUS AND MORTALITY IN PATIENTS 
WITH STABLE ANGINA
E M. Degerud1, K H. Løland1, R. Seifert2, O. Nygård1,2, Ø. 
Midtun3, P M. Ueland3, J. Dierkes1 
1Department of Clinical Medicine, University of 
Bergen, Bergen, Norway 
2Department of Heart Disease, Haukeland Universi-
ty Hospital, Bergen, Norway 
3Bevital AS, c/o Section for Pharmacology, Universi-
ty of Bergen, Bergen, Norway

Background and objectives: Vitamin D is a candidate nu-
trient which status may be relevant to survival and cardiovas-
cular risk. The vitamin is associated with cardiovascular risk 
factors, including body mass, inflammation and hypertension, 
which may confound this relationship. We assessed the asso-
ciation between vitamin D status and all-cause and cardiovas-
cular mortality in patients with stable angina. 

Methods: From the Western Norway Coronary Angiogra-
phy Cohort (WECAC, 2000–2004) we measured serum 25-hy-
droxyvitamin D (25OHD) by LC-MS/MS at baseline in 4118 
participants with stable angina pectoris. 68% were males and 
the mean age was 60.1 (SD 11.1) years. Cox proportional ha-
zards models were used to compare survival across quartiles 
of 25OHD concentrations adjusted for month of blood draw. 

Results: A total of 302 deaths occurred during a mean fo-
llow-up of 4.7 years, upon which 163 were due to cardiovas-
cular causes. In Cox models adjusted for age and gender, the 
risk of death (Hazard ratio [95% confidence interval]) differed 
across 25OHD quartiles for all-cause mortality (p for trend < 
0.001) when comparing the 1st quartile to the 2nd 0.60 [0.45-
0.82], 3rd 0.54 [0.40-0.74] and 4th 0.46 [0.33-0.63] quartiles 
and for cardiovascular mortality (p for trend = 0.001) when 
comparing the 1st quartile to the 2nd 0.79 [0.53-1.18], 3rd 0.61 
[0.40-0.94] and 4th 0.49 [0.32-0.78] quartiles. The associations 
remained similar after adjustment for smoking, diabetes, low-
density lipoprotein, ejection fraction and above mentioned 
cardiovascular risk factors. 

Conclusions: Normal and high vitamin D status were asso-
ciated with reduced all-cause and cardiovascular mortality in 
patients with stable angina. 

Key words: Vitamin D, 25OHD, mortality, cardiovascular 
mortality. 
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PO2201
PREVALENCE OF OBESITY IN THE “INMA: ENVI-
RONMENT AND CHILDHOOD” SPANISH COHORT, 
ACCORDING TO DIFFERENT CRITERIA
I. Calvente1, C. Dávila-Arias1, A. Fernández-Somoano2,5, 
R. García-Esteban3,5, O. Ocón-Hernández1, R. Pérez Lo-
bato1, R. Ramos1,5, L. Santa Marina4,5, D. Valvi3,5, M. Fer-
nandez1, 5 
1Laboratory of Medical Investigations, San Cecilio 
University Hospital, University of Granada, Granada, 
Spain 
2University of Oviedo - Área de Medicina Preventiva 
y Salud Pública, Oviedo, Asturias, Spain 
3Centre for Research in Environmental Epidemio-
logy (CREAL), Hospital del Mar Research Institute 
(IMIM), Barcelona, Spain 
4Biodonostia. Instituto de Investigación Biomédica; 
Departamento de Sanidad Gobierno Vasco, Sub-
dirección de Salud Pública de Gipuzkoa, Donostia-
San Sebastián, Spain 
5CIBER de Epidemiología y Salud Pública (CIBE-
RESP), Spain

Background and objectives: The INMA -Environment and 
Childhood- Project is a network of Spanish birth cohorts that 
aims to study the role of environmental pollutants in air, water 
and diet during pregnancy and early childhood in relation to 
child growth and development. The most appropriate parame-
ters and reference populations for assessing childhood obesi-
ty are still controversial. We estimated the prevalence of child 
obesity in the INMA cohort according to different internatio-
nal and national criteria. 

Methods: The height and weight of 1552 children from the 
INMA cohort were directly measured at the age of 4 and 10 
years (4.4±0.2 and 10.6±1.2 yrs). We calculated the prevalence 
of overweight and obesity according to: the International Obe-
sity Task Force (IOTF), enKid study, Obergozo Foundation 
(Hernandez 1988 and Sobradillo, 2004), and Carrascosa tables 
(2008). 

Results: We observed a wide variability in the prevalence 
of obesity according to the criteria used. At 4 years, the hig-
hest prevalence of excess weight was obtained by applying Ca-
rrascosa tables (23.6%) and the lowest with the enKind study 
(8.3%). Considering children by gender, the same results were 
only obtained among boys. The prevalence of obesity was com-
parable using different national or international standards, 
but there were major discrepancies in overweight prevalence. 
The prevalence of excess weight in INMA children increased 
throughout the follow up. At 10 years, the highest frequency of 
excess weight was obtained with the IOTF criteria (33.5%) and 
the lowest with the enKind (23.8%) and Carrascosa (23.7%) 

criteria. Analyzing by gender, IOTF obtained the highest pre-
valence for excess weight in both genders. The prevalence of 
overweight and obesity was also dependent on the criteria 
used, but the differences among criteria decreased. 

Conclusions: The variability in results demonstrates the 
importance of the criteria selected to assess overweight and 
obesity for the comparison and follow-up of childhood obesity. 

Key words: Obesity, childhood, overweight 

PO2202
EFFECTS OF FRUCTOOLIGOSACCHARIDES IN THE 
CD4+CD62L+ T CELL TRANSFER MODEL OF COLI-
TIS
F. Capitán-Cañadas1, B. Ocon2, C J. Aranda1, M D. Suá-
rez3, A. Zarzuelo4, O. Martínez-Augustin3, F. Sánchez de 
Medina4 
1Department of Biochemistry and Molecular Bio-
logy II, School of Pharmacy, University of Granada, 
Granada, Spain 
2Department of Pharmacology, School of Pharma-
cy, University of Granada, Granada, Spain 
3Department of Biochemistry and Molecular Biolo-
gy II, CIBERehd, School of Pharmacy, University of 
Granada, Granada, Spain 
4Department of Pharmacology, CIBERehd, School of 
Pharmacy, University of Granada, Granada, Spain

Background and objectives:Fructooligosaccharides (FOS) 
are used as functional foods due to their prebiotic effects. Pre-
vious studies demonstrated that FOS may improve intestinal 
inflammation. Our aim is to study the antiinflamatory effect of 
FOS in the CD4+CD62L+ T cell transfer model of colitis. 

Methods: CD4+CD62L+ T cell transfer model of colitis. 
CD4+CD62L+ T cells were purified from spleen mononuclear 
cells of C57 healthy mice by CD4+CD62L+ T Cell Isolation 
Kit with immunomagnetic microbeads (Miltenyi Biotech). 
CD4+CD62L+ T cells (1x106) were resuspended in 100 µl of 
sterile phosphate-buffered saline (PBS) and injected intraperi-
toneally in recipient RAG1 deficient mice. Colitic activity was 
monitored by weight changes. After 8 weeks mice were used for 
experiments. T-cell free PBS injected RAG1 mice were used as 
control. Experimental design. Three groups were established: 
control, CD4+CD62L+ and FOS. Saline or FOS (75 mg/mou-
se/day) were administered by gavage daily. Mice were sacrificed 
after 12 days. Assessment of colonic damage and inflammation. 
Large intestine status was evaluated by macroscopic scoring, 
myeloperoxidase (MPO) and alkaline phosphatase (AP) colo-
nic activity. 
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Results: Treatment of mice with 75 mg of FOS daily par-
tially improved colitis, as evidenced by a significantly increa-
sed body weight gain (+3.0±1.6%) compared with colitic mice 
(-6.5±1.5%). Macroscopic score of the large intestine was lower 
in FOS-treated mice (1.6) vs. colitic mice (2.5). Neutrophil re-
cruitment to the inflammatory site was significantly lower (p 
< 0.05) in treated animals than in colitic controls, as measured 
by MPO activity (23.1±6.9 vs. 51.6±8.6 mU•mg protein-1). AP 
was also diminished by FOS (131.7±7.3 vs. 200.9±24.5 mU•mg 
protein-1), and its sensitivity to levamisole was lower. 

Conclusions:FOS exerts intestinal antiinflammatory activi-
ty in T lymphocyte dependent colitis. 

Key words: fructooligosaccharides, colitis, CD4+CD62L+ 
T cell, inflammatory bowel disease

PO2203
EFFECT OF PRE/POST RICE CONSUMPTION OF 
MILK AND FERMENTED SOYBEAN ON POSTMEAL 
GLYCEMIA AND INSULIN RESPONSES IN HEALTHY 
STUDENTS
K. Sueda1, E. Sakai1, T. Uno1, Y. Sato2 
1Department of Health and Nutrition, Aichi Gakuin 
University, Nisshin, Japan 
2Department of Health Science, Aichi Gakuin Uni-
versity, Nisshin, Japan

Background and objectives: The objective was to describe 
the effect of milk or fermented soybean when consumed be-
fore/after a rice on postprandial blood glucose and insulin in 
healthy students. 

Methods: 1) Thirty five students were divided into two 
groups. One group (milk group; female 21) has consumed 
200ml milk, the other group (soybean group; male 3, female 
11) fermented soybean (90g). 2) Two studies were conducted. 
In experiment 1 (reference meal), white rice (carbohydrate 
50g) only was provided. In experiment 2 (test meal), 200 ml 
milk / 90g fermented soybean with white rice (total carbohy-
drate 50g) were provided. At 15min before/after a white rice 
consumption, the subjects were provided milk or soybeans. 3) 
Blood glucose and insulin were measured at baseline and at in-
tervals both experiments. The area under the curves for gluco-
se (GAUC) and insulin (IAUC) were calculated. Comparisons 
between meals were analyzed based on paired t-test. 

Results: 1) The milk before a rice had significantly lowe-
red blood glucose at 30, 45 and 60 min after a rice eating (p < 
0.05), and significantly lowered the GAUC values (p < 0.05), 
compared with the white rice only. The milk after a rice had no 
effects on reducing postprandial blood glucose. 2) The fermen-
ted soybeans before/after a rice had significantly lowered the 
GAUC values (p < 0.05), compared with the white rice only. 

There is no difference between rice IAUC and corresponding 
fermented soybean IAUC. 

Conclusions: Milk consumption before a rice, not after a 
rice, reduced postprandial blood glucose and insulin. Fermen-
ted soybean before/after a rice reduces postprandial blood glu-
cose, but had no effects on insulin secretion. 

Key words: postprandial blood glucose, insulin, rice, milk, 
soybean products. 

PO2204
FOOD PATTERN, BMI, BODY COMPOSITION AND 
CD4 CELL COUNT OF ADULT LIVING WITH HIV/
AIDS IN EAST JAVA (INDONESIA)
S R. Nadhiroh1, S. Adiningsih1 
1Nutrition Department, Public Health Faculty, Uni-
versitas Airlangga, Surabaya, East Java, Indonesia

Background and objectives: Cumulative HIV and AIDS 
cases from 1 April 1987 through 30 September 2012 are 92251 
for 39434 for AIDS. This epidemic has caused a real challenge 
to overcome. Massive efforts required to minimize the impact 
of the epidemic, which of course must be integrated with the 
support and care in nutritional aspects. The purpose of this stu-
dy was to analyze the relationship between food pattern, BMI 
and body composition with the CD4 cell count in HIV infected 
adult. 

Methods: This study was an analytical observational re-
search with cross sectional design. The samples were 69 people 
living with HIV/AIDS from outpatient clinic at Dr. Soetomo 
Hospital (East Java Province, Indonesia) that was taken by 
purposive sampling. Food pattern (semi quantitative food fre-
quency), Body Mass Index, Body Composition (bioelectrical 
impedance), and CD4 cell count were assessed. Data collection 
was done from August–December 2012. The data were analy-
zed by Pearson Correlation Test. 

Results: There was 40.6% responden with CD4 cell count 
under 200 cells/mm3. Average BMI, fat mass and fat free mass 
were 20.6; 10.9 kg and 41.1 kg. Significant correlations were 
found for BMI and CD4 cell count (p = 0.00), fat mass and 
CD4 cell count (p = 0.01), fat free mass and CD4 cell count (p = 
0.028). The study group had a poor energy intake with average 
intake 1833 Calories per day. 

Conclusions: Significant relationships existed between 
BMI and the CD4 cell count, and also between body compo-
sition and the CD4 cell count. Strategies for increasing food 
pattern, BMI, body composition and CD4 cell count ought to 
be identified and implemented in communities. 

Key words: BMI, body composition, food pattern, CD4. 
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PO2205
RETINOL, TOCOPHEROL AND β-CAROTENE STA-
TUS AND OXIDATIVE STRESS IN CHINESE PA-
TIENTS WITH PULMONARY TUBERCULOSIS
A. Ma1, H. Liang1, Y. Dou1, E. Wang1, X. Han1, Y. Sun1 
1The Institution of Human Nutrition, Medical Colle-
ge, Qingdao University, Shandong, China

Background and Objectives: In pulmonary tuberculosis 
(PTB), oxidative stress is a result of tissue inflammation, poor 
dietary intake of micronutrients due to illness. The objective 
was to investigate retinol (VA), tocopherol (VE) and β-carotene 
(α-C) status and oxidative stress among PTB patients. 

Methods: Totally 70 tuberculosis patients were randomly 
selected as the case group, and 70 health persons matched on 
age, gender, etc. as the control group. The information of the 
body mass index (BMI), and serum lipid levels such as trigly-
ceride (TG), total cholesterol (TCHO) and high-density lipo-
protein (HDLC) was collected. The activities of superoxide dis-
mutase (SOD) and catalase (CAT), and VA, VE and α-C were 
detected. 

Results: BMI values was 19.13 kg/m2 in the case group, 
lower than 21.95 kg/m2 in the control group (both p < 0.05). 
The values of serum TG, TCHO, HDLC were 1.54 mmol/L, 
4.47 mmol/L and 1.21 mmol/L, respectively, in the case group, 
significantly lower than those of the control group (all p values 
<0.05); The activities of serum SOD and CAT were 78.20 U/ml 
and 5.24 U/ml respectively, in the case group, also lower than 
the control group (83.27 U/ml and 9.99 U/ml respectively) (p 
< 0.05). Compared with the control group, the levels of VA and 
VE were 25.6 µg/100ml and 38.5µg/100ml, respectively, lower 
than the control group (p < 0.05). However, levels of serum  
β-carotene were 4.8 µg/100ml and 5.1 µg/100ml, respectively, 
in the case group and control group, which did not showed sig-
nificant differences (p>0.05). 

Conclusions: The status of retinol, tocopherol and 
β-carotene is poor, and activities of SOD and CAT were lower 
in PTB patients. The implication of the study was that oxidative 
stress increased and the supplementation with micronutrients, 
such as VA, VE and β-carotene should be considered. 

Key words: retinol; tocopherol; β-carotene; oxidative stress; 
pulmonary tuberculosis. Granted by The National Natural 
Science Fund (81172662).

PO2206
EFFECT OF RETINOL AND VITAMIN D TREATMENT 
ON THE GROWTH OF MYCOBACTERIUM TUBER-
CULOSIS FROM TUBERCULOSIS PATIENTS
A. Ma1, X. Liu1, Q. Wang1, W. Zhou2, J. Wang2, Y. Liu2 
1The Institute of Human Nutrition, Medical College 
of Qingdao University, Shandong, China 
2Qingdao Chest Hospital, shandong, China

Background and Objectives: The objective was to assess 
the effect of retinol (VA) and vitamin D (VD) on the growth of 
Mycobacterium tuberculosis (MTB). 

Methods: Totally 118 tuberculosis patients with positive 
sputum culture were selected. Strains isolated from sputum 
were cultured and used for drug sensitivity test by the absolu-
te concentration method. In addition, strains was treated with 
three dosages of retinol, i.e. VA1 with 500 IU/mL, VA2 1000 
IU/mL and VA3 2000 IU/mL; and vitamin D treatments inclu-
ded VD1 (25 IU/mL), VD2 (50 IU/mL), VD3 (75 IU/ mL) and 
VD4 (100IU/mL), added to the Lowenstein-Jensen medium, 
and no treatment of VA and VD as control medium. All strains 
were inoculated simultaneously in the medium, cultured for 3 
to 4 weeks and observed colony growth conditions. 

Results: The study showed that the positive percentages of 
MTB colony growth were 92.37%, 81.36% and 86.44% in the 
groups VA1, VA2 and VA3, respectively, which were all less 
than the control group (100%) (all p values <0.05); while the 
positive percentages of VD1, VD2, VD3 and VD4 groups were 
94.1%, 93.2%, 94.9% and 91.5% respectively, less than those in 
the control group (all p values<0.05). Moreover, administra-
tion of higher dosage of retinol in A2 group was better than the 
low dose in inhibiting MTB growth (p < 0.017). The inhibitory 
effect of 4 groups VD had no statistically significant differences 
(p>0.05); Comparing the inhibitory effect of VA and VD, the 
effect of VA2 and VA3 group was better than the VD group (P 
< 0.05). 

Conclusions: The appropriate dosages of VA (1000 IU/ml) 
and VD (25 IU/ml) could inhibit the growth of MTB, and the 
further study of retinol and/or vitamin D supplementation in 
the population of TB patients in China will be expected.

Key words: retinol; vitamin D; mycobacterium tuberculo-
sis; strain. 
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PO2207
EFFECT OF AMMONIA AND GLUTAMINE ON 
BRANCHED-CHAIN AMINO ACID OXIDATION 
AND PROTEIN METABOLISM IN HEALTHY AND 
ENDOTOXEMIC RATS
M. Holecek1, M. Kovarik1, L. Sispera1 
1Charles University Prague Medical Faculty In Hra-
dec Kralove Hradec Kralove, Prague

Background and objectives: Enhanced oxidation of bran-
ched-chain amino acids (BCAA; valine, leucine and isoleucine) 
in skeletal muscle, that is a typical metabolic alteration in sep-
sis, is coupled with activated synthesis of glutamine and deve-
lopment of muscle wasting. It can be hypothesized that modu-
lation of glutamine synthesis by reactant availability may affect 
BCAA oxidation and protein metabolism in skeletal muscle. 

Methods: Two separate experiments were performed using 
male Wistar rats in which the effects of inhibition and stimu-
lation of glutamine synthesis on BCAA and protein metabo-
lism was evaluated. In the first study, glutamine synthesis was 
inhibited by alanyl-glutamine infusion in healthy and endo-
toxin treated rats. In the second study, glutamine synthesis 
was stimulated by infusion of ammonium acetate/bicarbonate 
mixture. The parameters of protein metabolism and leucine 
oxidation were measured under steady state conditions using 
L-[1-14C] leucine infusion. Statistical comparisons were per-
formed using ANOVA and Bonferroni test. 

Results: Infusion of alanyl-glutamine induced a decrease in 
plasma BCAA levels, a decrease in leucine oxidation, and an 
improvement of protein balance due to the decrease in proteo-
lysis both in intact and endotoxemic rats. Ammonium infusion 
induced an increase in ammonia and glutamine, an increase 
in BCAA oxidation, a decrease in BCAA and alanine levels in 
blood plasma, and a decrease in whole-body protein turnover 
and protein synthesis in skeletal muscle. 

Conclusions: It is concluded that changes in glutamine 
synthesis induced by alanyl-glutamine and by ammonia infu-
sion are associated with significant alterations in BCAA and 
protein metabolism. The results also demonstrate that the cau-
se of decreased plasma BCAA levels observed frequently in li-
ver cirrhosis is hyperammonemia. 

Key words: glutamine, ammonia, branched-chain amino 
acids, leucine oxidation. Supported by PRVOUK P37/02.

PO2208
CLEAR KEFIR PROBIOTICS REDUCED POTENTIA-
LLY ON GLYCEMIC STATUS, LIPID PEROXIDATION 
OF THE DIABETES MELLITUS PATIENTS IN WEST 
JAVA, INDONESIA
J. Judiono1,2, S. Hadisaputro2, R R J. Djokomoeljanto2, 
I. KS3 
1The Bandung Health Polytechnic, MOH RI. Nutri-
tion Faculty, Java, Indonesia 
2Professor in Medicine Medical Faculty, Diponegoro 
University, Semarang, Java, Indonesia 
3Senior Lecture in Clinical Pathology Specialized 
of Medicine Faculty, Diponegoro University, Sema-
rang, Java, Indonesia

Background and objectives: Hyperglycemia causes exces-
sive free radicals, may increase reactive oxygen species, lipid 
peroxidation, as well as dysfunction of the pancreatic β cells. 
Kefir consists of bioactives, exopolysaccharides, antioxidants, 
immunomodulator. This study was validating the effect of clear 
kefir probiotic on glycemic status, lipid peroxidation of the 
Diabetes Mellitus Patients in West Java, Indonesia. 

Methods: The randomized pretest-posttest control group 
study design was conducted in 108 diabetes mellitus (DMT2) 
patients in public hospitals. Sample were randomized into three 
groups: (1) DMT2 with HbA1c < 7, received diet and 200 ml 
clear kefir as intervention group 1, (2) DMT2 with HbA1c > 7, 
received diet and 200 ml clear kefir as intervention group 2. (3) 
DMT2 received diet as control group. Blood exopolysaccharide 
glucose was measured by enzymatic. Peroxidation was measu-
red by MDA-TBARs. Probiotics characterization was done by 
microbiology. Data were analyzed by One Way Anova, Duncan 
test with significance level p <0.05. Research was approved by 
Ethical Clearance Medicine Faculty of Diponegoro University. 

Results: Clear kefir supplementation 200 ml/day for 30 days 
administration, affected on reduction of the blood glucose and 
MDA level. Statistical analysis showed there were respectively 
decreased of glucose (p < 0.001), MDA (p < 0.001) except in 
control. Probiotics were found as many as 106-109 cfu/mL and 
declined to 105 cfu/mlduring storage. It was five species of pro-
biotics; Lactobacillus Sp, Sp Lactococcus and Acetobacter and 
Saccharomyces Sp. 

Conclusions: Kefir was significantly decreased of the blood 
glucose, level of MDA. Exploring potentially in a pathogenesis 
of the pancreatic β cells repairs and antioxidants is challenge 
for future research. 

Key word: Probiotic, kefir, diabetes mellitus, hyperglyce-
mia, lipid peroxidation.
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PO2209
MICRONUTRIENTS DIETS MODIFICATION REDU-
CED ON BLOOD GLUCOSE OF THE TYPE 2 DIA-
BETES MELLITUS (T2DM) IN WEST JAVA, INDO-
NESIA (STUDY ON ENRICHEMENT DIET OF ZINC, 
SELENIUM AND ZINC AND SELENIUM SELENIUM 
COMBINED)
J. Judiono1, R. Titisundari1 
1The Bandung Health Polytechnic, MOH RI. Nutri-
tion Faculty, Java, Indonesia

Background and objectives: Micronutrients Zinc (Zn) 
plays glucose tolerance, immune and hilling wounds of dia-
betes mellitus in patients. Selenium is an essential part of the 
enzyme glutathione peroxidase related to the body’s immune 
system and works synergistically with the vitamin E. Supple-
mentation vitamins and trace elements are still controversial 
used and no strong evidence approved for diabetes therapy. 
This study aimed to validate the effect of enrichment modifi-
cation intake of zinc, selenium and combination in the diet on 
blood sugar levels. 

Methods: Quasi-experimental design was using 28 T2DM 
patients selected by the purposive sampling. Samples were di-
vided into three intervention groups; (1) sample received a diet 
enriched by Zinc, (2) sample Selenium enriched diet, (3) diet 
enriched in Zinc and Selenium, and (4) received diet as the 
control group. Socioeconomic was measured by questionnaire. 
Body composition measured by anthropometry. Blood glucose 
were measured by enzymatic. Nutritional intake was measured 
by FFQ. Data were analyzed by statistical program with signifi-
cance level p < 0.05. Ethical was approved this research. 

Results: Micronutrient dietary modification reduced delta 
fasting glucose 14.50 mg/dL in the group Zinc+Selenium diet 
enrichment, the selenium enrichment diet obtained about 7.88 
mg/dL, and Zinc diet groups achieved at 6.38 mg/dL and the 
control group at 5, 25 mg/dL (p = 0.027). Delta postprandial 
glucose levels achieved at 12.50 mg/dL in the group Zinc + Se-
lenium diet group, the enrichment of Zinc at 12.25 mg/dL, and 
Selenium diet group about 6.75 mg/dL, and a control group of 
2.50 mg/dL (p = 0.007). 

Conclusions: Modification of diet enrichment of 
Zinc+Selenium reduced significantly of blood glucose. Further 
research is challenge with a larger sample. 

Key words: Diet modification, Zinc, Zinc, blood glucose, 
antioxidant. 

PO2210
RELATIONSHIP BETWEEN SLEEP, HUNGER, CRA-
VINGS FOR FOOD, SEDENTARY LIFESTYLE AND 
WEIGHT IN ADOLESCENTS
V M. Cardenas-Villarreal1, Y. Flores-Peña1, R G. Hernán-
dez-Carranco1, R M. Cerda-Flores1 
1Universidad Autónoma de Nuevo León, Monterrey, 
Mexico

Background and objectives: The recent epidemic of obesi-
ty in adolescents has been accompanied by a parallel decrease 
in hours of sleep. Physiological studies suggest that a reduc-
tion in sleeping time can have an effect on weight through the 
effects on appetite, physical activity and/or thermo-regulation. 
The purpose of this study was to determine the relationship 
between quality of sleep (QS), hunger, sense of satiety, cravings 
for food, sedentary lifestyle and weight in adolescents. 

Methods: 323 adolescents, 12 to 18 years old who were re-
gistered in public schools participated in the study. The Pitts-
burgh Index of Sleep Quality was used. The data obtained 
included demographic, hunger level and satiety, cravings for 
food, sedentary lifestyle, and height and weight data. Descrip-
tive and non-parametric procedures were used for the analysis 
of the data (α= 0.05). 

Results: The adolescents’ age mean was 14.6±1.7 years, and 
BMI mean was 22.55±4.72 kg/m2. The night sleeping time 
mean during the week was 6.15±1.7 hours, and 8.55±2.0 hours 
on weekends. 72.8% reported a global score of bad QS during 
the week. A relationship between sleeping time and BMI (rs = 
-0.131 p <.05), hunger level (rs = -0.178 p <0.05) and cravings 
for food (rs = -0.168 p <0.05) was identified. The greater the 
sleeping disorders, the higher the level of cravings (rs = 0.186 
p < 0.001). The greater the daily dysfunction, the greater the 
sedentary lifestyle (rs = 0.164 p < 0.001), the greater the level of 
hunger (rs = 0.149 p < 0.05) and cravings for food (rs = 0.230 
p < 0.001). 

Conclusions: These results point to a relationship between 
QS and behaviors during the day that can lead to obesity. Lon-
gitudinal studies using objective measurements of sleep, appe-
tite regulation, and caloric intake are needed. 

Key words: Sleep, obesity, food cravings.
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PO2211
RELATIONSHIP BETWEEN SLEEP AND OBESITY IN 
ADOLESCENTS IN NORTHEASTERN MEXICO
V M. Cardenas-Villarreal1, Y. Flores-Peña1, R. Ortiz-Fe-
liz1, R M. Cerda-Flores1 
1Universidad Autónoma de Nuevo León, Monterrey, 
Mexico

Background and objectives: Adequate sleep has been con-
sidered important for the health and wellbeing of adolescents. 
Several studies have indicated that a decrease in night sleeping 
time in adults and children would be a risk factor for weight 
gain and the development of obesity (OB); the relationship is 
not clear for adolescents. The objective of this study was to eva-
luate the prevalence of short sleeping time and its relationship 
to OB in Mexican adolescents. 

Methods: A transversal study was carried out; the sample 
consisted of 250 participants, 10 to 18 years old, both male and 
female, who were registered in three public education institu-
tions. The participants were randomly selected using stratified 
sampling. Self-reporting questionnaires were used to assess 
sleeping time. Weight, size, waist circumference, and body 
mass index were determined. 

Results: The sleeping time mean (SD) was 7.3 (1.5) hours/
day during the week and 8.5 (2.0) hours on weekends. Around 
30% sleep less than 7 hours per day and 20% more than 9 hours 
per day. It was identified that adolescents with long sleeping 
times (more than 9 hours per night) have a higher BMI score 
χ2= 7.14 p = 0.02, waist circumference χ2= 4.70 p = 0.02 and 
percentage of body fat χ2= 5.16 p = 0.05. 

Conclusions: The results obtained in this study show high 
prevalence of short sleeping times among Mexican adolescents 
and that longer sleeping times are significantly associated with 
a higher risk for overweight and obesity. Longitudinal studies 
are essential to address the magnitude of causality and, concu-
rrently, to identify the biological mechanisms involved in the 
development of obesity. 

Key words: Adolescents, obesity, sleeping time, waist cir-
cumference.

PO2212
OATS AS HIGH-VALUE CEREAL ADDITIVE FOR 
COELIAC SUBJECTS: DEVELOPMENT OF NEW VA-
RIETIES NON-TOXIC FOR THE COELIAC POPULA-
TION
C. Sousa1, I. Comino1, A. Real1, L. Isabel1, M J. Giménez2, 
M. del Mar. Rodríguez3, A. Arnaud3, F. Montes4, A. Rodrí-
guez4, A. Cebolla5, I. Solis6, F. Barro 
1Departamento Microbiología y Parasitología, Fa-
cultad de Farmacia, Universidad de Sevilla, Sevilla, 
Spain 
2IAS-CSIC Av. Menéndez Pidal s/n. Campus Alameda 
del Obispo, Córdoba, Spain 
3SANAVÍ, S.A., Granada, Spain 
4CITAGRO, Sevilla, Spain 
5BIOMEDAL, S.L., Sevilla, Spain 
6AGROVEGETAL, Sevilla, Spain

 Background and objectives: Contrary to the case of other 
diseases, the treatment of coeliac patients is based not on drugs 
but on the maintenance of a gluten-free diet, which means the 
exclusion of wheat, barley, rye, and oats from the daily diet. 
The introduction of oats into the gluten-free diet has been a 
topic of debate in recent years. Earlier works of Comino et al. 
(2011. Gut 60:915-922), with monoclonal antibodies (G12 and 
A1) and T lymphocytes of coeliac patients, demonstrated that 
the immunogenicity of oats depended on the cultivar used. The 
results established a basis for the selection and development of 
new varieties safe for the coeliac population. With this back-
ground, the main aim of this work is the development of new 
oat varieties non-toxic for coeliac patients, offering the grower 
a greater diversification of traditional crops. 

Methods: The oat varieties previously reported as non-toxic 
for coeliac subjects have been used as parentals and crossed 
with new varieties that present good adaptation and yields un-
der Mediterranean crop conditions. 

Results: Analysis of the toxicity, using the G12 and A1 anti-
bodies, of a collection of 100 cultivated oat varieties from Me-
diterranean countries and subsequent crossing of the selected 
lines with the oat varieties previously reported as non-toxic. 

Conclusions: The demonstration that the new oat lines ge-
nerated are non-toxic, and should be suitable for consumption 
by the coeliac population, could allow their incorporation, via 
various types of prepared foods, into the daily diet of these 
patients, which would be of great importance for the patients 
both nutritionally and therapeutically. 

Key words: oat varieties, coeliac disease, monoclonal anti-
bodies. 
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PO2213
ROLE OF NUTRITIONAL INTERVENTION, AS ONE 
OF THE PACKAGE OF SERVICES PROVIDED TO HIV 
INFECTED PATIENTS
G. Saleh1, C. Mireille2, M. Ahmed1, E G. Hany1 
1National Nutrition Institute, Cairo, Egypt  
2Center of ambulatory treatment, Libreville, Gabon

Background and objectives: The Centre of Ambulatory 
Treatment (CAT) at Libreville, the capital of Gabon, provides a 
package of services to HIV infected patients composed of me-
dical examination and providing antiviral treatment. Nutritio-
nal assessment with management of malnutrition and related 
symptoms, was added to the provided services, to improve the 
immunity level of the patients, their general condition, and the 
prognosis of the disease. 

Methods: The study was conducted at the CTA, during one 
year, with follow-up of cases through a monthly visit. The sam-
ple of the study was formed of 117 patients. Nutritional edu-
cation, nutritional assessment (medical, anthropometry and 
hemoglobin and CD4& CD8 levels) were achieved. Nutritional 
demonstration for healthy food and sanitary precautions du-
ring food preparation and supplement supplies were distribu-
ted when needed. 

Results: Males formed 40.3% of cases, while women 
(59.7%). The mean age of men and women were: 40.5and 34.3 
years respectively. After the fifth visits the following figures 
were changed: The mean hemoglobin is increasing from 9.9 
to 11.9 g/lit. The mean number of CD4 from 279.2 to 489.The 
mean weight for men from 55 to 67 kg. 

Conclusions: Nutrition intervention is an important pivot 
in the package of services provided to HIV patients, to improve 
their immunity, their general health, and for the management 
of the complications of the disease and the retroviral treatment. 

Key words: Nutrition, HIV, Gabon

PO2214
CLINICAL-NUTRITIONAL STATUS OF OBESE POST-
MENOPAUSAL WOMEN ON A WEIGHT LOSS PRO-
GRAM BASED ON PREPARED DISHES
J. Molina-López1, G. Rodríguez Navarrete1, B. López 
González1, J. Jiménez Rodríguez2, E. Planells del Pozo1 
1Department of Physiology, Institute of Nutrition 
and Food Technology, University of Granada, Gra-
nada, Spain 
2Department of Evolutive Psychology, University of 
Granada, Granada, Spain

Background and objectives: Few studies have evaluated 
the efficacy and reliability of weight loss-focused prepared food 
dishes in obese post-menopausal women. To compare the effi-
cacy of a weight loss program based on a balanced hypocalo-
ric diet using prepared dishes* with that of a similar program 
based on standard commercially available foods and with a 
non-intervened control group. A further aim was to evaluate 
the subjectivity of participants in the preparation of the diet-
adjusted dishes based on usually consumed products. 

Methodology: Controlled longitudinal interventional stu-
dy with obese post-menopausal women aged between 55 and 
65 years. 75 female volunteers divided in three groups of 25 
women: control, who consume their usual non-dietary adjus-
ted meals (CG); treated with a diet adjusted to their individual 
requirements based on standard commercially available food 
(SG); and similar but based on prepared dishes (PG). Data 
were gathered on anthropometric variables, consumption ha-
bits and physical activity levels, and clinical-nutritional levels 
were conducted at the start and every two weeks to the end 
of the 8-week study in order to evaluate biochemical changes. 

Results: The weight loss was significantly higher in SG y 
PG than CG (losses of 7.60 kg in PG and 7.01 kg in SG versus 
2.10 kg in CG (p < 0.01). PG showed a significantly higher (p 
< 0.01) loss of fatty mass and abdominal circumference versus 
the SG women. 

Conclusions: Two groups treated lost more weight than 
those untreated. The diet based on prepared dishes obtained 
more reliable and higher quality outcomes, achieving a posi-
tive change at fatty compartment level and in the abdominal 
circumference. 

Key words: Obesity. Prepared dishes, weight loss, hypoca-
loric diet, post-menopausal women.
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PO2215
DOCOSAHEXAENOIC ACID SUPPLEMENTATION 
AND INSULIN RESISTANCE IN OBESE CHILDREN 
IN A DOUBLE-BLIND RANDOMISED CONTRO-
LLED CLINICAL TRIAL: A PILOT STUDY
E. Verduci1, M. Salvioni1, C. Arrizza1, G. Banderali1, E. 
Riva1, M. Giovannini1 
1Department of Pediatrics, San Paolo Hospital, Uni-
versity of Milan, Milan, Italy

Background and objectives: Insulin resistance is highly 
prevalent among children with severe obesity. Long chain po-
lyunsaturated fatty acids (LCPUFAs) are major components of 
cell membranes. Low levels of LCPUFAs, especially docosa-
hexaenoic acid (C22:6 n-3, [DHA]) and a high n-6/n-3 LCPU-
FA ratio in skeletal muscle membrane phospholipids have been 
associated with insulin resistance in adults. The aim of the pre-
sent study was to investigate whether dietary supplementation 
with DHA would be more effective than nutritional-behavior 
intervention alone in reducing insulin resistance in obese chil-
dren. 

Methods: We performed a randomized controlled trial of 
DHA supplementation (500 mg/day) versus placebo in 30 chil-
dren (8-13 years) obese children. Both the intervention pro-
duct and placebo were prepared as gelatin-soft gel pills (AFR 
Advanced Food Researchµ, Limbiate, Milan, Italy). The main 
outcome was the change in insulin resistance as detected by 
homeostatic model assessment method (HOMA-IR) after 6 
months of treatment. Secondary outcomes were the changes 
in body mass index z-score, alanine transaminase, triglycerides 
after 6 months of treatment. 

Results: All children completed the study. At recruitment 
(baseline), the two groups were comparable ¡ with respect to 
nutritional, anthropometric and metabolic variables (mini-
mum p = 0.372). At the end of the study reduction of plas-
ma insulin and HOMA index was higher (p = 0.046 and p = 
0.045, respectively) in DHA (mean 34.6%; 33.4%) than placebo 
(20.7%; 20.3%) group. Triglycerides decreased in DHA group 
as compared to placebo but there was no effect on alanine tran-
saminase and body mass index. At the end of the intervention 
children showed a reduction in BMI z-score from 2.25 (0.49) 
a 1.90 (0.95) in DHA group and from 2.27 (0.47) to 1.95 (0.96) 
in placebo group. 

Conclusions: Daily dietary supplementation of DHA at 
adequate dose may contribute to improve the insulin sensiti-
vity of obese children undergoing a nutritional-behavior inter-
vention. 

Key words: DHA, obesity, insulin resistance, nutritional in-
tervention, LCPUFA.

PO2216
POLYMORPHISM RS17782313 IN MC4R GENE IS 
NOT ASSOCIATED WITH BINGE EATING BEHA-
VIOR IN A BRAZILIAN COHORT OF OVERWEIGHT 
CHILDREN
A E. Fernandes1, M E. Melo1, C T H. Fujiwara1, A. Santos1, 
C. Cercato2, A. Halpern2, M. Mancini1,2 
1Laboratory of Carbohydrates and Radioimuneas-
say/LIM-18, Faculty of Medicine, University of Sao 
Paulo, Sao Paulo, SP, Brazil 
2Obesity and Metabolic Syndrome Unit, Endocrino-
logy and Metabolism Department, Hospital das Clí-
nicas, Faculty of Medicine, University of Sao Paulo, 
Sao Paulo, SP, Brazil

Background and objectives: Melanocortin-4 receptor 
(MC4R) mutations are the most common known cause of mo-
nogenic obesity. The rs17782313 is a common allelic variant, 
located near MC4R, and associated with an increased risk for 
obesity. MC4R is involved in the melanocortinergic system, 
and is deeply involved in energy homeostasis and body weight 
regulation. Thus, variations in this receptor might disturb the 
control over eating behavior. Binge eating (BE) may be origi-
nated in neural and hormonal defects in appetite and satiety 
control. Although the prevalence of BE disorder as defined in 
DSM-IV in the normal adult population ranges from 2% to 5%, 
rates in cohorts of obese adults seeking treatment for obesity 
rise up to 30%. The association of rs17782313 with BE beha-
vior has been controversial. The main goal of this study was to 
investigate the association between rs17782313 with adiposity, 
BE and metabolic profile in overweight children. 

Methods: 333 obese children (53.2% girl; 12.4±2.7 years-
old, ZBMI 3.23±0.65) were genotyped for rs17782313 by Taq-
Man assay. Different genotypes were analyzed according to of 
BE behavior (as measured by the BE Scale), percentage of fat 
mass (%FM) and cardiometabolic risk factors. The statistical 
analysis was performed with qui-square and one-way ANOVA 
tests by SPSS software, with level of significance set at p < 0.05. 

Results: The population was in Hardy-Weinberg equili-
brium (CC: 4.66%, CT: 33.8%, TT: 61.5%, p = 0.74). We found 
142 (42.6%) binge eaters without association with rs17782313 
(p = 0.40). The presence of variant allele rs17782313 (T>C) 
was not associated with %FM (p = 0.33), triglyceride levels (p 
= 0.50), fasting glucose levels (p = 0.97), insulin resistance–
HOMA (p = 0.79), HDL-cholesterol levels (p = 0.67). 

Conclusions: The prevalence of binge eaters in our cohort 
of Brazilian overweight children seeking treatment for obesity 
is extremely high, but the polymorphism rs17782313 in MC4R 
is not involved in BE behavior, increased adiposity and meta-
bolic parameters in our sample. 

Key words: MC4R, variant rs17782313, binge eating.
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 PO2217
RS12970134 IN MC4R GENE IS NOT RELATED TO 
WORST METABOLIC PROFILE IN OVERWEIGHT 
CHILDREN
A E. Fernandes1, C T H. Fujiwara1, M E. Melo1, A. Santos1, 
C. Cercato2, A. Halpern2, M. Mancini1,2 
1Laboratory of Carbohydrates and Radioimuneas-
say/LIM-18, Faculty of Medicine, University of Sao 
Paulo, Sao Paulo, SP, Brazil 
2Obesity and Metabolic Syndrome Unit, Endocrino-
logy and Metabolism Department, Hospital das Clí-
nicas, Faculty of Medicine, University of Sao Paulo, 
Sao Paulo, SP, Brazil 

Background and objectives: Genome-wide association 
studies have shown that variants near the melanocortin-4 re-
ceptor gene (MC4R) are associated with higher risk of obesi-
ty. The variant rs12970134, located 154 kb downstream from 
the MC4R was associated with increased adiposity, insulin 
resistance (estimated by HOMA-IR) and prevalence of type 2 
diabetes. However, the results are still controversial. The main 
goal was to verify the influence of the rs12970134 in MC4R 
on adiposity and cardiometabolic risk factors in a cohort of 
overweight children and adolescents. 

Methods: 333 obese subjects aged 7 to 18 years-old (53.2% 
girl; 12.4±2.7 years-old, ZBMI 3.23±0.65) were genotyped for 
rs12970134 by TaqMan assay. The variables analyzed were 
ZBMI, percentage of fat mass (%FM), fasting glucose, HDL-
cholesterol (HDL-c), triglyceride (TG) levels, HOMA-IR and 
blood pressure percentiles (BPP). Statistics were performed 
using Qui-square test, ANOVA and Kruskal-Wallis Test and 
the level of significance was set at p <0.05. 

Results: The population was in Hardy-Weinberg equili-
brium (AA: 4.39%, AG: 33.1%, GG 62.5%, p = 0.16). The pre-
sence of the variant allele rs12910134 (G>A) was not associated 
with any parameters: ZBMI (p = 0.15), %FM (p = 0.57), TG 
levels (p = 0.23), glucose levels (p = 0.20), HOMA-IR (0.42), 
HDL-c levels (p = 0.94), systolic BPP (p = 0.94) and diastolic 
BPP (p = 0.68). 

Conclusions: We conclude that the variant allele rs12970134 
in MC4R is not associated with increased adiposity and cardio-
metabolic risk factors in our sample of Brazilian overweight 
children and adolescents. 

Key words: MC4R, variant rs12970134, childhood obesity.

PO2218
ASTHMA E EXCESS BODY WEIGHT
F. Benedetti1, 2, G. Fischer2, V. Bosa2 
1Centro Universitário Franciscano – Unifra, Rio 
Grande do Sul, Brazil 
2Universidade Federal do Rio Grande do Sul – 
UFRGS, Rio Grande do Sul, Brazil

Background and objectives: Central obesity was more 
associated with the presence of asthma in children compared 
with body mass index (BMI). The main goal wasto assess the 
association between measures of adiposity and asthma in ado-
lescents. 

Methodology: This cross-sectional study. The study consis-
ted of adolescents aged 10-18 and enrolled in public schools in 
the city of Santa Maria/RS/Brazil. The characteristics of asthma 
questionnaire were evaluated by the ISAAC, 1998. Anthropo-
metric measurements using standardized techniques. High 
BMI indicates children with 85th percentile (WHO, 1997). The 
waist circumference (WC) cutoff point was defined as the 80th 
percentile (Taylor et al., 2000). The significance level adopted 
was 5%, and the analyses were carried out with the SPSS 11.5. 
The research was approved by the ethics in research committee. 

Results: 867 adolescents with a mean age of 15.53±1.27 
years, and 365 (42.1%) were male. Considering the 233 (26.8%) 
adolescents who are overweight observed that 48 (32%) had 
asthma sometime in their lives and 184 (26.3%) had no (p = 
0.157), 49 (27.7%) had wheezing ever in life and 71 (32.4%) did 
not (p = 0.308) in the last 12 months 66 (32%) had wheezing 
and 165 (25.7%) did not (p = 0.075), 72 (32%) had no crisis, 
41 (25.2%) of 1-3, 6 (46.2) of 4.12 and 5 (71.4%) > 12 crisis (p 
= 0.002). Among the 140 (16.1%) adolescents with WC > 80th 
observed that 28 (18.7%) had asthma sometime in their lives 
and 111 (15.9%) had no (p = 0.399), 27 (15.3%) had wheezing 
ever in life and 45 (20.5%) did not (p = 0.810) in the last 12 
months 38 (18.4%) had wheezing and 99 (15.4%) had no (p = 
0.300), 44 (19.8%) had no crisis, 26 (16%) of 1-3, the second 
(15.4%) of 4-12 and 1 (14.3%) > 12 crisis (p = 0.780). 

Conclusions: a higher percentage of adolescents with BMI 
> 85th have asthma and wheezing ever in life and in the last 12 
months and had more than 12 crises. 

Key words: asthma, adolescents, obesity. 
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PO2219
ASSOCIATION BETWEEN INTAKE OF FRUITS AND 
BETA-CAROTENE AND AMYOTROPHIC LATERAL 
SCLEROSIS RISK IN KOREANS: A CASE-CONTROL 
STUDY
Y. Park1, Y. Jin1, K. Oh2, S l. Oh2, H. Baek3, S H. Kim2 

1Department of Food and Nutrition, Hanyang Uni-
versity, Seoul, Korea 
2Department of Neurology, Hanyang University 
Hospital, Seoul, Korea 
3Department of Food and Nutrition Services, Han-
yang University Hospital, Seoul, Korea

Background and objectives: Amyotrophic Lateral Sclerosis 
(ALS), a rare progressive neurodegenerative disease, has been 
suggested to be associated with oxidative stress, and thus anti-
oxidant dietary factors or dietary habits may influence patho-
physiological mechanisms or the risk of ALS. The purpose of 
the present study was to investigate the hypothesis that intakes 
of fruits, rich in antioxidant nutrients are negatively associated 
with the risk of ALS. 

Methods: Seventy seven Koreans diagnosed ALS by the EI 
Escorial criteria-revised and same numbers of age- and sex-
matched healthy controls were participated in this study. Die-
tary intake was estimated by the standardized food frequency 
questionnaire. 

Results: Multivariate logistic regression analysis showed 
that fruits consumption was negatively associated with the risk 
of ALS, but intake of beef, fish, and fast food were positively 
associated with the risk of ALS. Consumption of ¡Ã20 servings 
of fruits per week reduced the risk of ALS by 66% as compared 
with consumption of ¡Â9 servings of fruits per week. In addi-
tion, the risk of ALS was negatively associated with an intake 
of plant calcium and beta-carotene, while positively associated 
with an intake of total calcium and animal calcium. Intake of 
vegetables and other antioxidant nutrients had no effect on the 
risk of ALS in the present study. 

Conclusions: In conclusion, this present study suggests 
that intake of fruits and beta-carotene may be related with de-
creased risk of ALS in the aspect of diet habits. However, large 
prospective and intervention studies are needed to support the 
effect of fruits and beta-carotene intake on reducing the risk 
of ALS. 

Key words: Amyotrophic lateral sclerosis, Beta-carotene, 
Case-control study, Fruit, Korean. (This study was supported 
by the Korea Research Foundation Grant 2012R1A1A2040553, 
funded by the Korean Government) 

PO2220
ROLE OF TYPE OF DIETARY FAT IN THE ETIO-
PATHOGENESIS OF CARCINOGEN-INDUCED 
BREAST NEOPLASM IN FEMALE FISCHER RATS
U. Putcha1, V. Ayyalasomayajula2, S. Mullapudi1, S S 
Y H. Qadri1, S. Krishnakumar1, K. Subramanyam3, S. 
Boindala1 
1Pathology Division, National Institute of Nutrition, 
Hyderabad, Andhra Pradesh, India 
2Lipid Chemistry Division, National Institute of Nu-
trition, Hyderabad, Andhra Pradesh, India 
3National Center for Lab Animal Sciences, National 
Institute of Nutrition, Hyderabad, Andhra Pradesh, 
India

Background and objectives: Cancers most frequently seen 
in India are being associated with lifestyle changes and the 
type of diet consumed is also emerging as one of the impor-
tant risk factors in carcinogenesis. Among the various dietary 
components, the role of fat as a risk factor has been extensively 
studied. High fat diets are known to promote cancer cell proli-
feration. The aspect of fat quality (saturated/unsaturated/trans-
fat) in cancer causation is complex and not clearly elucidated. 
Evidence is accumulating that consumption of specific types of 
fat may be an important determinant of breast cancer risk. The 
present study looked into the role of saturated vs unsaturated 
vs PHVO (partially hydrogenated vegetable oil) in experimen-
tal DMBA [DiMethylBenzAnthracene]-induced mammary 
carcinogenesis in female Fisher 344 rats. 

Methods: Forty weanling female rats were divided into five 
groups and maintained on synthetic diets with fat content at 
10% level comprising saturated fat [palmolein oil], PHVO [va-
naspati], n-6 PUFA [sunflower oil], ALA [soybean oil] alone 
and ALA + long chain (LC) n3 PUFA [soybean+fish oil] res-
pectively for 4 months, after which DMBA was administered 
orally once a week (for 4 weeks) and continued on same diets 
for 8 more months, till termination of the experiment. 

Results:: Tumors (malignant, benign & metastatic) develo-
ped least in PHVO group followed by (LC) n3 PUFA and ALA-
fed animals as compared to other groups and this could be at-
tributed to low level of PUFA in the PHVO group, and ALA in 
the n3-PUFA containing groups. 

Conclusions: Regardless of the dietary fat consumed, the 
predominant tumor type was adenocarcinoma followed by 
squamous carcinomas. 

Key words: Diet, saturated, unsaturated, PHVO, cancer.
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PO2222
ADEQUACY OF SHROB RATS AS A MODEL FOR 
THE METABOLIC SYNDROME IN NUTRITIONAL 
STUDIES
E. Molinar-Toribio1, J. Pérez-Jiménez1, L. Lluís2, V. Sán-
chez-Martos2, M. Giralt2, M. Pazos3, L. Méndez3, I. Me-
dina3, J. Torres1 

1Institute of Advanced Chemistry of Catalonia 
(IQAC-CSIC), Barcelona, Spain 
2Faculty of Medicine and Health Sciences, Universi-
dad Rovira i Virgili, Reus, Spain 
3Instituto de Investigaciones Marinas (IIM-CSIC), 
Vigo, Spain

Background and objectives: SHROB (spontaneously hy-
pertensive obese) rats have been proposed as a model for Me-
tabolic Syndrome (MS), an increasing public health problem. 
They have a mutation in DNA loci coding for the extracellular 
domain of the leptin receptor, which has been properly des-
cribed, as well as some derived phenotypic aspects, i.e., hype-
rinsulinemia or hyperlipidemia always in comparison with the 
already mutated SHR rats. Other parameters related with car-
diovascular disease (CVD) and oxidative stress have not been 
explored in this rat. This work aimed to provide an adequate 
phenotypic characterization of SHROB rats, as compared with 
Wistar rats, in order to evaluate its validity as a model for MS 
in nutritional interventions. 

Methods: Female SHROB rats (n = 7) were followed up 
from an age of 7 up to 28 weeks together with a control group 
of female Wistar rats (n = 7). Body weight was recorded weekly. 
At the end of the study, parameters related with CVD, glycae-
mia and oxidative stress were evaluated in plasma, urine and in 
different organs by validated methodologies. 

Results: SHROB rats presented statistically significant di-
fferences with Wistar rats in CVD risk factors, e.g., LDL-cho-
lesterol (nine-fold increase), abdominal fat as percentage of 
body weight (+50%) or C-reactive protein (+66%). Lipid oxi-
dation (as urinary F2-isprostanes) was significantly higher in 
SHROB rats than in Wistar rats, while the inverse tendency was 
observed for protein oxidation (carbonyl groups in plasma and 
liver). SHROB rats also exhibited hepatic steatosis and renal 
atrophy. 

Conclusions: SHROB rats present, in comparison with 
Wistar rats, extreme phenotypic alterations in parameters re-
lated with CVD, not previously measured in this animal mo-
del, and in oxidative status. These alterations are too severe to 
be reversed merely by nutritional interventions; therefore, this 
model may not be adequate for nutritional studies on MS. 

Key words: SHROB rats, metabolic syndrome, animal mo-
dels, oxidative stress. 

PO2223
THE FLAVONOID RUTIN ATTENUATES RAT ILEITIS 
INDUCED BY TRINITROBENZENE SULFONIC ACID
C. Mascaraque Molina2, M. González2, A. Anzola San-
tander2, A. Zarzuelo1, M D. Suárez1, O. Martínez-Augus-
tin1, F. Sánchez de Medina1 
1University of Granada/ CIBERehd, Granada, Spain 
2University of Granada, Granada, Spain

Background and objectives: The pathogenesis of inflam-
matory bowel disease (IBD) remains undefined to date, and 
there is a need for new treatments for this condition. The fla-
vonoid rutin has colonic anti-inflammatory effects which have 
been ascribed to the intracolonic release of the aglycone quer-
cetin as active moiety. Our objective is to assess whether rutin 
may exert similar protective effects in ileal inflammation. 

Methods: rat ileitis was induced by the intraluminal injec-
tion of a TNBS solution dissolved in 50% ethanol (30 mg/kg) 
at a site 10 cm proximal to the ileocecal valve, under isoflurane 
anesthesia. Control rats were injected with saline. Treatment 
with rutin 20 mg/Kg (or 1% methylcellulose) administered by 
gavage was started 2 days before ileitis induction. Six days after 
the TNBS injection the animals were sacrificed and the ileum 
examined for macroscopic and microscopic, damage score, 
weight/length ratio, myeloperoxidase (MPO) and phosphata-
se alkaline (AP) activity. Experimental groups: control, TNBS, 
TNBS+rutin. 

Results: TNBS ileitis was characterized by diarrhea and 
anorexia. In the TNBS group, the body weight gain was signi-
ficantly decreased and the damage score visibly elevated abo-
ve the levels observed in control group. The administration of 
the flavonoid rutin resulted in an increased body weight gain, 
a lowered ileal weight/length ratio (23.3% relative to TNBS) 
and a decreased macroscopic damage score (37.5% relative to 
TNBS) and indicating protection against TNBS induced in-
flammation. Rutin treatment also significantly decreased tissue 
MPO (35% relative to TNBS) and AP activity (27% relative to 
TNBS). 

Conclusions: oral administration of rutin is effective for 
attenuating rat TNBS-induced ileitis, even though it is not con-
sidered to release quercetin at this level. 

Key words: rutin, ileitis, flavonoid, quercetin.
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PO2224
APIGENIN K HAS INTESTINAL ANTI-INFLAM-
MATORY EFFECT IN TWO EXPERIMENTAL MO-
DELS COLITIS IN THE RAT.
R. González1, C. Mascaraque2, A. Anzola Santander2, M 
D. Suárez1, A. Zarzuelo1, O. Martínez-Augustin1, F. Sán-
chez de Medina1

1University of Granada/ CIBERehd, Granada, Spain 
2University of Granada, Granada, Spain

Background and objectives: Flavonoids are polyphenolic 
compounds which are widespread in nature and are consumed 
as part of the human diet in significant amounts. Many flavo-
noids have been studied for their intestinal anti-inflammatory 
activity. The aim of this study was to test the intestinal anti-in-
flammatory activity of apigenin K, a soluble form of apigenin, 
in two models of rat colitis, the trinitrobenzene sulfonic acid 
(TNBS) model and the dextran sulfate (DSS) model. 

Methods: Apigenin K (3 mg/kg, p.o.) was administered as 
a pretreatment to rats with TNBS and DSS colitis and colonic 
status was checked 7 and 9 days after colitis induction, respec-
tively, by macroscopic and biochemical examination. 

Results: Apigenin K pretreatment resulted in amelioration 
of the morphological signs and biochemical markers in the 
TNBS model. The results demonstrate a reduction in inflamed 
area of 2.4 cm compared with TNBS group, lower values of ma-
croscopic damage (5.8±1.1 vs 8.6±1.4, p < 0.05) and a slight de-
crease in the colonic weight/length ratio. Myeloperoxidase and 
alkaline phosphatase colonic activities were reduced by 34% (p 
< 0.05) and 18%, respectively. Moreover, apigenin K also ame-
liorated morphological signs and biochemical markers in the 
DSS model, the comparable results. Thus macroscopic damage 
was significantly reduced (0.5±0.5 vs 2.1±0.6, p < 0.05) and the 
colonic weight/length ratio was lowered by approximately 10%. 
Colonic myeloperoxidase and alkaline phosphatase activities 
decreased 30% and 20%, respectively (p < 0.05). Apigenin K 
treatment additionally reduced the colonic expression of IL1β, 
IL6, Foxp3, TLR2 and TGF-β compared with the TNBS group 
(p > 0.05 for the latter two). 

Conclusions: Apigenin K has anti-inflammatory effects in 
two preclinical models of inflammatory bowel disease. 

Key words: apigenin K, trinitrobenzene sulfonic acid, dex-
tran sulfate, colitis, rat. 

PO2225
EFFECTS OF REDUCED FAT FRANKFURTERS AND 
PÂTÉS ON METABOLIC SYNDROME COMPO-
NENTS OF VOLUNTEERS AT INCREASED CARDIO-
VASCULAR RISK. A PLACEBO-CONTROLLED STU-
DY
P. Celada1, G. Delgado-Pando2, F. Jiménez-Colmenero2, 
B. Olmedilla-Alonso2, FJ. Sánchez-Muniz1 
1Departamento de Nutrición y Bromatología I (Nu-
trición). Facultad de Farmacia, Universidad Complu-
tense, Madrid 
2Instituto de Ciencia y Tecnología de los Alimentos 
y Nutrición (ICTAN), CSIC, Madrid, Spain

 Background and objectives: Meat and meat products 
consumption is very high in Spain and developed countries. 
Meat appears as suitable matrix for incorporating functional 
ingredients. The aim wasto analyze the effect of consuming 
200 g and 250 g per week of reduced-fat frankfurters and paté 
(RF), respectively on metabolic syndrome components (waist 
perimeter, glycaemia, triglyceridemia, blood pressure and high 
density lipoproteinemia) of volunteers at high CVD risk clas-
sified according to low-normal and increased blood pressure. 

Methods: Twenty-two volunteers consumed RF (frankfur-
ters, 15.3% fat; pâté, 15.2% fat) during 4-wk in the frame of 
each own diet. Cutoff points selected for high systolic and dias-
tolic blood pressures were 130/85 mmHg. 

Results: The intervention did not globally modify any com-
ponent of metabolic syndrome. However, significant different 
diet response was observed for normo vs hypertense volunteers 
with respect to glycaemia (p < 0.001) and blood pressure (p < 
0.02) changes. Thus, in normotenses the intervention increased 
the glycaemia (P < 0.05) but in hypertenses decreased the gly-
caemia (p < 0.02) and the systolic pressure (p < 0.05). 

Conclusions: Hypertense volunteers appear as the target 
population for consuming RF meat products as improved two 
components of metabolic syndrome 

Key words: Reduced-fat, frankfurters, pâtés, glucose, waist 
perimeter, HDL-cholesterol, triglycerides. . Granted by Conso-
lider-Ingenio-2010, CARNISENUSA-CSD2007-00016. Minis-
terio de Ciencia y Tecnología (Spain).
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PO2226
POSITIVE INTERACTION BETWEEN PREBIOTIC 
NUTRIENTS AND THIAZOLIDINEDIONE IN THE 
CONTROL OF ADIPOSITY
M. Alligier1, E. Dewulf1, N. Salazar1, L. Bindels1, A. Ne-
yrinck1, P. Cani1, N. Delzenne1 
1Metabolism and Nutrition Research Group, 
Louvain Drug Research Institute, Université Catholi-
que de Louvain, Louvain-La-Neuve, Belgium

Background and objectives: In a model of diet-induced 
obesity, fat mass accumulation was associated with activa-
tion of the peroxisome proliferator-activated receptor gamma 
(PPARgamma), a master regulator of adipocyte differentiation. 
Inulin-type fructans (ITF) are non-digestible, fermentable car-
bohydrates that counteract the high-fat (HF) diet-induced me-
tabolic disorders such as increased adiposity. Thiazolidinedio-
nes are PPARgamma agonists currently used as anti-diabetic 
agents in humans but they induce one important side effect, 
namely an increased adiposity. The aim of this study was to in-
vestigate the impact of ITF prebiotics on adiposity in a model 
of pharmacological activation of PPARgamma in HF diet fed 
mice. 

Methods: Male C57bl6/j mice were fed a HF diet alone or 
a HF diet supplemented with ITF (0.2 g/day*mouse) or piogli-
tazone (30 mg/kg body weight*day) or both during 4 weeks. 

Results: As expected, pioglitazone improved glucose res-
ponse to insulin but also importantly increased plasma adipo-
nectin levels and brown adipose tissue (BAT) weight. Further-
more, it induced an over-expression of several PPARgamma 
target genes in white adipose tissues. ITF prebiotics modulated 
the pioglitazone-induced PPARgamma activation in a tissue-
dependent manner. The co-treatment with ITF prebiotics and 
pioglitazone maintained the beneficial impact of the PPAR-
gamma agonist on glucose homeostasis and adiponectinemia. 
Moreover, the combination of both treatments induced a re-
duction in fat mass accumulation, in circulating lipids and he-
patic triglycerides content, thus suggesting an overall improve-
ment of metabolism linked to ITF co-treatment. 

Conclusions: ITF prebiotics improve the metabolic respon-
se in HF fed mice treated with an anti-diabetic agent and could 
be considered as an interesting nutritional approach in the ma-
nagement of diabetes in obese patients.

 Key words: thiazolidinedione, inulin-type fructan prebio-
tics, adipose tissue. 

PO2227
NUTRITIONAL KNOWLEDGE AND ASSOCIATION 
WITH DIETARY PRACTICES AMONG CANCER PA-
TIENTS: A CASE STUDY OF KENYATTA NATIONAL 
HOSPITAL CANCER TREATMENT CENTER.
C. Muthike1, J. Imungi1, Gerald. Muchemi1 
1University of Nairobi, Nairobi, Kenya

Background and Objectives: It has been indicated that 
Malnutrition can affect up to 85% of patients with cancer de-
pending on the type (Argilés, 2005). The hypothesis of this stu-
dy was that there was no association between the nutritional 
knowledge of cancer patients and their dietary practices. The 
objectives of this study were the social demographic status, the 
nutritional knowledge and the dietary practice of patients at-
tending the cancer treatment center at the hospital. 

Methods: This study intends to use the cross-sectional de-
sign to establish the level of nutritional knowledge and their 
usual food habits (dietary practice). The tools mainly used will 
be a nutrition knowledge questionnaire to determine the level 
of knowledge and food frequency and dietary diversity to de-
termine the dietary practice. 

Results: From the analysis of this study using the Pearson’s 
correlation showed that there was a significant positive corre-
lation between the nutrition knowledge cancer patients and 
their dietary diversity score which was p = 0.000 at p < 0.01 
and r =0.392. Further a logistic regression was done r2 = 0.147 
indicating that 15% of the Dietary Diversity Score (DDS) could 
be explained by the nutrition knowledge. The linear equation 
was DDS = 4.084±0.030(Knowledge score). Using logistic re-
gression the frequency in which patients was eating fruits is 
predicted to increase 10 times by increasing their nutrition 
knowledge, this relationship was statistically significant p = 
0.018 at P < 0.05. 

Conclusions: There is an association between nutrition 
knowledge and dietary practice among cancer patients atten-
ding the CTC (Cancer Treatment Center). 

Key words: nutritional knowledge, dietary practice and 
cancer.
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PO2228
HEALTH IMPLICATIONS OF RICE CULTIVAR DI-
VERSITY AND CARBOHYDRATE DIGESTIBILTY IN 
CAMBODIA
S. Sar1,2, R G. Gilbert1, G C. Marks2 
1Centre for Nutrition and Food Sciences, Queens-
land Alliance for Agriculture and Food Innovation, 
The University of Queensland, Brisbane, QLD 4072, 
Australia 
2School of Population Health, The University of 
Queensland, Herston, QLD 4006, Australia

 
Background and objectives: The association of rice con-

sumption with risk of type 2 diabetes was recently reported. 
The current prevalence of diabetes in Cambodia is 3.1% and 
projected to increase to 6.5% by 2030. Rice is a staple food for 
Cambodians. Foods containing slowly digestible starch and 
resistant starch can both mitigate, and prolong the onset of, 
obesity and diabetes. The objectives of this study are: to investi-
gate rice choice and consumption behavior, to understand the 
digestibility of cooked Cambodian rice, and to suggest suitable 
rice varieties with less adverse impact on human health. 

Methods: A quantitative survey of a representative sam-
ple of 250 rural and urban households in five different agro-
climatic zones of Cambodia was done to investigate the rice 
consumption patterns. An in-vitro method was used to study 
the starch digestibility of cooked rice. 

Results: The survey results showed that rice varieties com-
monly grown and consumed by Cambodian people differ 
across agro-climatic zones. Rural people, men, and rice growers 
consumed a significantly larger proportion of rice than urban 
people, women, and non-rice growers, respectively. The most 
important attributes in purchasing rice for consumption were 
price, taste, and texture. The in-vitro study suggested that the 
digestibility of cooked rice was significantly different among 
the ten most popularly consumed varieties. There were at least 
39% of respondents consumed very high and high digestibility 
rice varieties, which may cause significant future health impli-
cations. Low digestibility rice varieties, IR66 and Bei Katam, 
are hypothesized to lower risk of diabetes and other related 
metabolic diseases. 

Conclusions: Cambodian people tend to grow and con-
sume different rice varieties across agro-climatic zones. Indi-
vidual households may have a restricted selection of rice that 
they routinely consume, which might have a pronounced effect 
on their health due to their particular digestibility properties. 

Key words: rice, starch digestibility, diabetes. 

PO2229
FISH OIL INTAKE ENHANCES ENERGY UTILIZA-
TION BY INDUCTION OF UCP1 EXPRESSION IN 
ADIPOSE TISSUE
M J. Kim1, 2, T. Goto1,2, N. Takahashi1,2, Y. Kano3, T. 
Kawada1,2 
1Laboratory of Molecular Function of Food, Divi-
sion of Food Science and Biotechnology, Graduate 
School of Agriculture, Kyoto University, Uji, Japan 
2Research Unit for Physiological Chemistry, Kyoto 
University, Kyoto, Japan 
3Laboratory of Nutrition Chemistry, Faculty of 
Home Economics, Kobe Women`s University, Kobe, 
Japan

 Background and objectives: Mammals have two types of 
adipose tissue. White adipose tissue (WAT) accumulates excess 
dietary fat. On the other hand, brown adipose tissue (BAT) 
dissipates excess energy through adaptive thermogenesis. The 
key of this process is uncoupling protein 1 (UCP1), a specific 
mitochondrial protein. Several studies indicate that treatment 
of obese animals with b3-adrenergic agonist induce UCP1 ex-
pression in BAT and WAT, resulted in increasing of lipid mobi-
lization and finally reduce body fat. Our previous study showed 
that intake of fish oil reduced the body fat accumulation and 
induced UCP1 expression in BAT (J. Agric. Food Chem. 1998). 
In this study we investigated the anti-obesity effect of fish oil 
intake was linked to UCP1-mediated thermogenic activity in 
adipose tissue. 

Methods: Male C57BL/6J mice were fed a high fat diet (on 
a calorie basis, contained 14% protein, 41% carbohydrate, 45% 
fat) or supplemented with two types of fish oil (contained 5% 
or 10% in 45% fat) for 10 weeks. Results and 

Conclusions: Fish oil intake reduced body weight gain and 
lipid accumulation, while increasing of oxygen consumption 
and rectal temperature compared with high-fat diet-fed mice. 
Fish oil intake induced UCP1 mRNA and protein expression in 
both of BAT and WAT, and also induced b3-adrenergic recep-
tor mRNA expression. In addition, fish oil intake increased the 
amount of catecholamines in the urine. Elevation of urinary 
catecholamine levels suggested that fish oil intake stimulates 
the sympathetic nervous system. Thus, the fish oil intake en-
hanced energy utilization by induction of UCP1 in response 
to up-regulation of b3-adrenergic receptor in both adipose tis-
sues. 

Conclusions: Our study indicated that fish oil intake could 
be useful to prevent obesity and related metabolic disorders. 

Key words: Fish oil, brown adipose tissue, uncoupling pro-
tein 1, sympathetic nervous system
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PO2230
TOBACCO SMOKE AND SIDE-STREAM CIGARETTE 
SMOKE INDUCE THE RISK OF CARDIOVASCULAR 
DISEASE
D. Viroonudomphol1,2, S. Tribanyatkul2, U. Pinyosirikul3, 
T. Harnroongroj4 
1Department of Chemical Metrology and Biome-
try, National Institute of Metrology (Thailand), 
Pathumthani, Thailand 
2Pramongklaw Hospital and College of Medicine, 
Bangkok, Thailand 
3Department of Clinical Chemistry, Faculty of 
Medical technology, Mahidol University, Bangkok, 
Thailand 
4Department of Tropical Nutrition and Food Scien-
ce, Faculty of Tropical Medicine, Mahidol University, 
Bangkok, Thailand

Background and objectives: Disease risk due to smoking 
is not limited to smokers only. Passive smoking exposure to 
environmental tobacco smoke is associated with adverse health 
effect. Side-stream cigarette smoke, a major component of se-
condhand smoke induces reactive oxygen species with promo-
te oxidative stress. This paper summarizes the cardiovascular 
effects of tobacco smoke. 

Methods: Studies were carried out on 150 smokers (50 in-
dustrial cigarette smokers, 50 passive smokers and 50 local to-
bacco smokers compared with 50 nonsmoking controls. Blood 
samples were collected and determined for level of biochemis-
try substances, Cholesterol (C), HDL- Cholesterol (HDL-C), 
LDL-Cholesterol (LDL-C), Triglyceride (TG), Malondialde-
hyde (MDA), Conjugate diene (CD) and Homocysteine (Hcy). 

Results: Levels of C, LDL-C, TG and MDA were signifi-
cantly lower in smokers than in controls. Whereas Hyc levels 
were significantly higher among smokers than controls. No 
significant differences of HDL- C and CD were found between 
both groups. For dietary intake assessment, smokers consumed 
significantly less energy from carbohydrate, fat compared to 
controls, while energy derived from protein did not differ bet-
ween groups. Moreover, smokers consumed less dietary fiber 
and vitamins compared with controls. 

Conclusions: Increasing whole blood toxic trace elements 
in healthy smokers may be explained by low antioxidant trace 
elements and vitamins that lead to develop oxidative stress and 
cardiovascular disease. Therefore public health should not only 
aim for smoking cessation, but also concern about diet in terms 
of vitamin and mineral content to protect the risk of cardiovas-
cular disease. 

Key words: tobacco smoke; side-stream smoke; cardiovas-
cular disease. 
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CEREAL FOODS AND COMPONENTS IN OUR DAILY 
DIETS AND THEIR IMPORTANCE FOR HEALTH
G. Riccardi1 
1Federico II University, Napoli, Italy

Background and objectives: Cereal foods are the most im-
portant component of the human diet; they are major contribu-
tors of dietary carbohydrates and, therefore, play an important 
role in energy and substrate metabolism. The relevant literature 
has been reviewed to better understand the relationship bet-
ween cereal food intake and major chronic non communica-
ble diseases (NCD), trying to elucidate potential mechanisms 
linked to food constituents. 

Methods: A PubMed search has been undertaken utilizing 
as key-words cereals (refined and wholegrain) plus other terms 
identifying NCD and associated relevant body functions; both 
epidemiological and human intervention studies have been in-
cluded. 

Results: Relationships between cereal food consumption 
and health outcomes have heterogeneous patterns, depending 
on the type of cereal, on whether cereals are consumed as who-
legrain or in refined form, on the amount of fiber, food struc-
ture, glycemic index, polyphenol content, micronutrients, etc. 
Recent research indicates as relevant for health not only the 
rate of starch accessibility and digestion in the small intestine, 
but also carbohydrate fermentation in the gut. Prebiotic com-
pounds present in cereal products may influence the composi-
tion of intestinal microbiota and promote production of short 
chain fatty acids in the colon; this may represent one of the 
relevant mechanisms of the beneficial impact of many cereal 
foods on energy, glucose and lipid metabolism and intestinal 
cell proliferation (linked to the risk of cancer). 

Conclusions: Epidemiological surveys consistently show 
an association between cereal consumption (mostly whole-
grain) and prevention of several NCD; however, there is a gap 
between the health benefits shown in observational studies and 
the elucidation of the mechanisms involved. More research 
(particularly human intervention studies) is needed to fill this 
gap and provide solid grounds for more specific guidelines for 
cereal food consumption at the population level. 

Key words: cereal foods, health benefits, blood glucose re-
gulation, energy metabolism, plasma lipids. 
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PO2232
ACTIVATION MECHANISM OF DRUG-METABO-
LIZING PHASE II ENZYMES BY 3-O-[2-O-(α-D-
XYLOPYRANOSYL)-β-D-GALACTOPYRANOSYL]-
KAEMPFEROL
S. Iwami 1, T. Hashimoto1, T. Shimoaki1, K. Kanazawa1 
1Graduate School of Agricultural Science, Kobe 
University, Japan

 Background and objectives: The consumption of 3-O-[2-
O-(α-D-xylopyranosyl)-β-D-galactopyranosyl]-kaempferol 
(kaempferol-GX), one of the major polyphenols in horseradish 
leaves, for 1 week activated drug-metabolizing phase II enzy-
mes, glutathione S-transferase (GST) and quinone reductase 
(QR), in the liver of mice. However, there is no information on 
the activation mechanism. The present study investigated the 
metabolites of kaempferol-GX in the plasma of mice and the 
involvement of intestinal flora in the activation.

Methods: To investigate the metabolites, ICR mice were 
given ad libitum access to a diet or water including kaempfe-
rol-GX (KFR-GX group), kaempferol (KFR group), or sucrose 
(control group) for 1 week. The metabolites of kaempferol-GX 
or kaempferol in the plasma were determined by HPLC-colori-
metric ECD and LC/MS/MS analysis. To investigate the invol-
vement of intestinal flora, germ-free IQI/Jic mice were given ad 
libitum access to plain water or kaempferol-GX-supplemented 
water for 1 week. The hepatic GST and QR activity and the me-
tabolites of kaempferol-GX in the plasma were then examined. 

Results: In ICR mice, kaempferol conjugates in the plasma 
of the KFR-GX group were significantly lower than those of 
the KFR-GX group, although the hepatic enzyme activities of 
the KFR-GX group were higher than those of the KFR group. 
On the other hand, p-cresol conjugates, which were conside-
red as one of the metabolites, in the plasma of the KFR-GX 
group were higher than those of the KFR group. Furthermore, 
4-hydroxyphenylacetic acid (4-HPAA) in both non-conjugated 
and conjugated forms significantly increased in the plasma of 
the KFR-GX group compared with control group. In germ-free 
mice, the administration of kaempferol-GX did not increase 
the plasma concentrations of 4-HPAA and p-cresol conjuga-
tions or hepatic QST and QR activities. 

Conclusions: These results suggest that kaempferol-GX 
was catabolized by the intestinal flora, and that its catabolites 
might activate hepatic GST and QR activity.

Key words: 3-O-[2-O-(α-D-xylopyranosyl)-β-D-
galactopyranosyl]-kaempferol, 4-hydroxyphenylacetic acid, 
drug-metabolizing phase II enzymes, germ-free IQI/Jic mice. 

PO2233
6-METHYSULFINYL HEXYLISOTHIOCYANATE IN-
HIBITS CELL CYCLE PROGRESSION ACCOMPA-
NIED BY INTERACTION WITH GLYCERALDEHYDE-
3-PHOSPHATE DEHYDROGENASE
M. Ishimura1, T. Hashimoto1, M. Tanaka1, Y. Aihara1, K. 
Kanazawa1 
1Graduate School of Agriculture, Kobe University, 
Japan

 Background and objectives: 6-Methylsulfinyl hexyli-
sothiocyanate (6-MSITC), one of the major isothiocyanates in 
wasabi (Wasabia japonica), exhibits anti-carcinogenic activity. 
We have previously reported the inhibitory effects of 6-MSITC 
on cell cycle progression from the G0/G1 to S phase in quies-
cent JB6 cells after treatment with growth stimulators. The pre-
sent study investigated the structure-activity relationship and 
target proteins for 6-MSITC to cause cell cycle arrest. 

Methods:To examine the structure-activity relationship, 
quiescent JB6 cells, which were serum-starved for 36 h, were 
treated with 6-MSITC or its analogues, followed by stimula-
tion with epidermal growth factor. The cell cycle was analy-
zed by flow cytometry. To identify the target proteins, ethyn-
yl 6-MSITC and ethynyl 6-metylthiohexyl isothiocyanate 
(6-MTITC) were synthesized, and the cellular proteins interac-
ting with isothiocyanates were isolated using magnetic beads, 
in which the linker terminal was modified with the azide group 
to bind to ethynyl isothiocyanates. These proteins were separa-
ted by SDS-PAGE, and identified by nano-LC/MS/MS analysis 
and a Mascot search using the Swiss-Prot database. 

Results:The 6-MSITC significantly inhibited cell cycle pro-
gression, as shown in our previous report, but 6-MTITC har-
dly inhibited it. The results suggest that the sulfinyl group of 
6-MSITC plays an important role in cell cycle arrest. The mag-
netic beads isolated several proteins bound to isothiocyanates, 
and the nano-LC/MS/MS analysis and Mascot search indicated 
that one protein bound to 6-MSITC but not to 6-MTITC was 
glyceraldehyde-3-phosphate dehydrogenase (GAPDH). 

Conclusions: Immunoprecipitation analysis demonstrated 
that GAPDH interacted with retinoblastoma protein and the 
transcription factor E2F in quiescent JB6 cells. Our previous 
study demonstrated that 6-MSITC inhibited gene expression 
of cyclin A2, which is known to be expressed by E2F, and to 
be one of the S phase-regulating proteins. These suggested 
that 6-MSITC might inhibit the transcriptional activity of E2F 
through interaction with GAPDH, and then cause cell cycle 
arrest. 

Key words: 6-methylsulfinyl hexylisothioccyanate, glyce-
raldehyde-3-phosphate dehydrogenase, cell cycle, JB6 cells. 
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PO2234
OSTEOPOROSIS RISK FACTORS CONNECTED 
WITH NUTRITION AMONG ADULTS WITH CAR-
DIOVASCULAR DISEASES
A. Ostachowska-Gasior1, A. Skop-Lewandowska1, W. 
Szot1 
1Jagiellonian University Medical College Hygiene 
and Dietetics Dpt, Poznan, Poland

Background and objectives: Proper nutrition constitute an 
important factor improving pharmacological treatment of car-
diovascular diseases, simultaneously can prevent or inhibit de-
velopment of other illnesses, including osteoporosis. The aim 
was assessment of nutrition patterns among adults above 39 
years old with recognized cardiovascular disease in aspect of 
dietetic recommendations in osteoporosis prophylaxis. 

Methods: 173 individuals were examined (81 women, 92 
men) divided into two age groups: I- 39-59, II- >60. All partici-
pants were under control of I Clinic of Cardiology and Hyper-
tension in Krakow. Nutrition was assessed on basis of 24-hour 
recall, three per each participant. The recall focused on home 
nutrition. The correctness of results was assessed using upda-
ted norms prepared by National Food and Nutrition Institute. 

Results: Energetic value of recalls was lower than recom-
mendations: group I - 50% of norm (N) for both sexes; group 
II - 66%N for women, 60%N for men. Fat intake in group I was 
74%N for women, 78%N for men; in group II 80%N for both 
sexes. Low intake was observed for: calcium (group I 26.2%N 
for women, 7.6%N for men; group II: 26.2%N for women, 
25.8%N for men) and magnesium (group I 72%N for women, 
60%N for men; group II 71%N for women, 58%N for men) but 
uptake of phosphorus exceeded norms (group I 149%N for wo-
men, 166%N for men; group II 147%N for women, 162%N for 
men). Ratio of calcium to phosphorus in group I was 1:2.5 for 
women, 1:1.27 for men; in group II was 1:1.25 for women, 1:1:3 
for men. 

Conclusions: Observed nutritional mistakes can influence 
on development and enhancement of already present osteopo-
rotic changes and can constitute diagnostic premises for diete-
tic interventions like practical dietetic advices that could modi-
fy current eating habits, adjusted to individual needs. 

Key words: adults, nutrition, osteoporosis prophylaxis. 

PO2235
DAIRY PRODUCTS IN A DIET OF OBESE MEN WITH 
CARDIAC DISORDERS AND HYPERCHOLESTERO-
LEMIA
A. Ostachowska-Gasior1, S. Wisniowska-Smialek2 
1Department of Hygiene and Dietetics, Medical 
College, Jagiellonian University, Krakow, Poland  
2Department of Cardiac and Vascular Disorders, 
John Paul II Hospital, Krakow, Poland

Background and objectives: Calcium, in particular cal-
cium from dairy products, is considered as a factor inhibiting 
lipogenesis and stimulating lipolysis. The aim of this study was 
to examine the impact of calcium from food on anthropome-
tric and biochemical markers of nutritional status. 42 hospi-
talized and obese men (39-65 years old) with cardiac and vas-
cular disorders were qualified to dietary intervention focused 
on diet rich in calcium from dairy products. By January 2013 
six month lasting dietary intervention was completed for 12 of 
them. 

Methods: The full examination included 5 sessions with 
dietitian (in every 6th week) and three laboratory examination 
of physiological fluids: blood cholesterol, thyroid-stimulating 
hormone (TSH), parathormone (PTH), calcium in the uri-
ne. Body composition and body mass were being monitored. 
Bioimpedance method was used for monitoring changes in fat 
mass, fat free mass, body water. Individual dietary recommen-
dations focused on low-fat dairy products (3-4 servings/day) 
and 500 kcal energy deficit were prepared for the participants. 
To control the way of nutrition 24-hour dietary recall and Food 
Frequency Questionnaire (FFQ) were applied. 

Results: Anthropometric parameters before and after die-
tary intervention: BMI (39.7±4.66; 31.9±2.32), %Fat Mass 
(44.7±3.5; 29.9±4.6), %Fat Free Mass (53.3±4.4; 70,1.9±2.5), % 
of body water ( 43.9±1.5; 49.2±1.9). Before dietary intervention 
total cholesterol, LDL, HDL, TG exceeded norms and after 6 
month cholesterol was in normal range: 4.56±0.7mmol/L to-
tal cholesterol, 2.53mmol/L LDL, 1.11±0,5 HDL, 1.7±0.16 TG. 
Average PTH, TSH in blood and calcium in the urine were 
within the range before and after dietary intervention. Daily 
average calcium intake from food of all was 423±96mg/day. 

Conclusions: Calcium from dairy products affects weight 
loss that is especially important for people with hypercholeste-
rolemia. All patients should be encouraged to consume 3 to 4 
servings of low-fat dairy products every day. 

Key words: hypercholesterolemia, dairy products, dietary 
intervention, obesity 
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PO2236
EVOLUTION OF LYMPHOCYTE SUBSETS IN FIRST-
EPISODE ANOREXIA NERVOSA PATIENTS DURING 
THE FIRST YEAR OF TREATMENT
A. Gheorghe1, 2, A. Elegido1, S. Gómez-Martinez1, P. An-
drés2, M. Graell2, A. Marcos1, E. Nova1 
1Department of Metabolism and Nutrition, Institu-
te of Food Science and Technology and Nutrition 
(ICTAN)-CSIC, Madrid, Spain 
2Psychiatry and Psychology Unit, Children Universi-
ty Hospital Niño Jesus, Spain

 Background and objectives: The undernourished state of 
Anorexia nervosa patients (AN) is associated with relative lym-
phocytosis and decreased numbers of T lymphocytes. However, 
little is known about its reversibility with treatment. The aim of 
this study was to evaluate lymphocyte subsets’ changes in AN 
patients during the first year of multidisciplinary treatment. 

Methods: Sixty-six adolescents diagnosed with AN or an 
Eating Disorder Not Otherwise Specified (EDNOS) were re-
cruited at an Eating Disorders Unit on their first episode (40 
AN-restricting type, 9 AN-binge/purging type, 17 EDNOS. 
Age: 12-17 y). All patients received multidisciplinary treatment 
including nutritional rehabilitation and psychotherapy. The 
lymphocyte subset profile was studied upon admission (T0) 
and after one moth (T1), six months (T6) and one year of 
treatment (T12). The following lymphocyte subsets were as-
sessed by flow cytometry: CD3+ (T cells), CD4+ (helper T 
cells), CD8+ (cytotoxic T cells), naive [CD45Ra+] and memory 
[CD45RO+] T cells, CD3-CD16+CD56+ (NK) and CD19+ (B 
lymphocytes). Differences between time points were assessed 
through paired T tests. 

Results: BMI increased significantly from 16.0±1.8 in T0 
to 19.2±2.2 in T12. T and B cells (cel/µL) showed a significant 
decrease in T1, T6 and T12 compared to T0. B cell percentage 
showed significantly lower values in T1, T6 and T12 compared 
to T0 (p < 0.01), and %CD4+ significantly higher values. Me-
mory T cells decreased with nutritional recovery (T1, T6 and 
T12 compared to T0, p < 0.001 all) to a higher extent than naive 
T cells (T1, T6 and T12 compared to T0, p < 0.05 all). The per-
centage of CD4+CD45Ra+ did not change during weight reco-
very while the percentage of CD3+CD4+CD45RO+ decreased. 
The CD4+/CD8+ ratio did not change. 

Conclusions: Nutritional recovery is associated with a de-
crease in T and B lymphocyte numbers; however, adaptation 
mechanisms are probably triggered in order to increase T lym-
phocyte production. 

Key words: anorexia nervosa, lymphocyte subsets, follow-
up.

PO2237
EFFECT OF WHOLE GRAIN WHEAT VERSUS RE-
FINED WHEAT DIET ON METABOLIC HEALTH IN 
ZUCKER FA/FA RATS
J P. Godin1,2, A. Ross1,2, M. Scherer1, B. Berger1, S. Ko-
chhar1 
1Nestlé Research Center, Lausanne, Switzerland 
2Chalmers University of Technology, Gothenburg, 
Sweden

Background and objectives: Greater intake of whole gra-
in (WG) cereals has been consistently associated with a lower 
risk of many diet related diseases. However, results from in 
vivo studies on metabolic health are mixed. The objective of 
the work was to compare the effect of a whole grain wheat ver-
sus refined wheat diet in a model mimicking the development 
of obesity by overeating. 

Methods: Male Zucker (fa/fa) rats (n = 11/group) were fed 
diets based on AIN-93G, with part of the carbohydrate com-
ponent based on either WG or refined flour wheat (RF), for 
8 weeks. A control group of normal weight Zucker (fa/-) rats 
were fed RF diet. Classical clinical chemistry parameters, lipid 
levels from 18 lipid classes in plasma and liver samples and cae-
cal microbiota concentrations were analyzed. 

Results:WG wheat significantly decreased glycated he-
moglobin, and altered the metabolism of several lipid clas-
ses in both plasma and liver (ceramides, sphingomyelins and 
phosphatidylcholines). Rats fed WG diet had concentrations of 
these lipids closer to that of the lean control group than the 
Zucker (fa/fa) littermates fed on RF. WG wheat also increased 
populations of bifidobacteria and lactobacilli compared to the 
RF fed rats. 

Conclusions:The WG diet led to some changes in metabo-
lism and gut microbiota in Zucker fa/fa) rats, including hither-
to unobserved changes to hepatic lipid metabolism, suggesting 
new avenues for research into how whole grains may impact 
on health. 

Key words: Whole grain, Zucker fa/fa, lipidomics, micro-
biota.
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PO2238
DAILY INCLUSION OF ALMONDS (1.5 OUNCES) 
IN A CHOLESTEROL-LOWERING DIET MAINTAINS 
HDL-CHOLESTEROL AND HDL SUBCLASSES IN 
MILDLY HYPERCHOLESTEROLEMIC ADULTS
C E. Berryman1,2, S G. West2, P L. Bordi3,4, J A. Fleming1, P 
M. Kris-Etherton1 
1Department of Nutritional Sciences, The Pennsyl-
vania State University, University Park, Pennsylva-
nia, United States 
2Department of Biobehavioral Health, The Pennsyl-
vania State University, University Park, Pennsylva-
nia, United States 
3Department of Hospitality Management, The 
Pennsylvania State University, University Park, 
Pennsylvania, United States 
4Center for Food Innovation, The Pennsylvania State 
University, University Park, Pennsylvania, United 
States

 Background and objectives: Reducing dietary saturated 
fat and cholesterol is recommended to decrease total and LDL-
cholesterol levels; however, this strategy also decreases HDL-
cholesterol (HDL-C). Almonds previously have been shown to 
improve HDL-C in hypercholesterolemic individuals. Therefo-
re, we hypothesized that incorporating almonds into a choles-
terol-lowering diet would maintain HDL-C and HDL subclas-
ses in mildly hypercholesterolemic adults. 

Methods: A randomized, 2-period (6 wk/period), cros-
sover, controlled-feeding study was designed to examine the 
effects of 1.5 oz. almonds vs an isocaloric muffin substitution 
on cardiovascular disease risk factors. Differences in nutrient 
profiles of the control (CON: 59% CHO, 15% PRO, 26% FAT, 
no almonds/d) and almond (ALD: 51% CHO, 16% PRO, 33% 
FAT, 1.5 oz. of almonds/d) diets were due to nutrients inherent 
to each snack and did not differ in saturated fat or cholesterol. 
Participants were healthy adults (n = 53) with elevated LDL-
cholesterol (148.0±2.6 mg/dl) and normal HDL-C (54.4±2.1 
mg/dl). 

Results: HDL-C and α-1 HDL decreased on both diets vs. 
baseline (ALD: -3.7±±0.8 and -1.6±0.7, CON: -5.6±0.8 and 
-4.2±0.7 mg/dl, respectively; P < 0.02); however, ALD maintai-
ned HDL-C and α-1 HDL compared to CON (P < 0.01). CON 
decreased α-2 HDL vs. baseline (-2.6±±0.8 mg/dl; P <0.01). 
The diets had different effects on α-3 HDL (ALD: -0.9±0.5 
vs. CON: 0.2±0.5 mg/dl; P = 0.05). Both diets decreased α-4 
HDL vs. baseline (ALD: -1.0±0.3 and CON: -1.2±0.4 mg/dl; P 
<0.01). CON decreased the α-1: preα-1 HDL ratio vs. baseline 
(-0.5±0.2; P = 0.01) and ALD (-0.4±0.2; P = 0.04). 

Conclusions: Almonds (1.5 oz./d) have beneficial effects on 
HDL-C and HDL subclasses, thus demonstrating an approach 
to maintain HDL-C in a cholesterol-lowering diet. 

Key words: HDL-cholesterol, HDL subclasses, cardiovas-
cular disease, almonds.

PO2239
DIETARY PATTERNS AND NUTRITIONAL STATUS 
IN METABOLIC SYNDROME PATIENTS
J. Mulero1, J. Bernabé1, P. Zafrilla1, M D. Barnuevo1, J A. 
Abellán1 
1Universidad Católica San Antonio, Guadalupe, 
Murcia, Spain

 Background and objectives: The aim of this study was to 
assess the differences in the nutritional status of patients with 
Metabolic Syndrome (MetS) and a group of healthy volunteers. 

Methods: A cross-sectional comparative study was ca-
rried out, with a representative sample of population with and 
without MetS. The study included 74 subjects (34 men and 40 
women) 32 healthy subjects and 42 patients who fulfilled the 
Adult Treatment Panel III criteria for the MetS Dietary data, 
anthropometric measurements and Biochemical parameters 
were determined in both groups. 

Results: Mean of weight, waist circumference and Body 
Mass Index, were higher in MetS patients than in Control 
Group (CG). No significant differences were observed in pro-
tein intake between the two study groups, although the average 
of protein intake in the MetS group was higher (1.3 g/kg/day) 
than in CG (1 g/kg/day). The lipid profile of fat intake in the 
CG was slightly better than the MetS group. The CG covers the 
recommendations on the consumption of monounsaturated 
fatty acids, saturated fat intake was at the limit of recommen-
dations (< 10%) and polyunsaturated fatty acid intake was low, 
although satisfying the recommendations of < 10%. Although 
we found no significant differences in the nutrient intake bet-
ween the two groups of study, the lipid profile of the diet and 
fiber was poor in MetS patients if compared to the control 
group. Respect biochemical parameters we founded significant 
differences between the CG and patients with MetS in glucose 
levels and TG values (p <0.05). 

Conclusions: In summary, dietary intake in MetS patients 
was inadequate and of less nutritive quality than in the control 
group 

Key words: Metabolic syndrome, diet, nutrient intake, ma-
cronutrient, lipidic profile.
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PO2240
FLAXSEED LIGNAN METABOLITES ELICIT ANTI-
HYPERTENSIVE EFFECTS IN PAD PATIENTS IN THE 
FLAX-PAD TRIAL
A. Edel1,2, D. Rodriguez-Leyva2, W. Weighell3, R. La Va-
llee1, M. Aliani4, R. Guzman3, G. Pierce1 
1Department of Physiology, Institute of Cardiovas-
cular Sciences, University of Manitoba and St. Boni-
face Research Centre, Winnipeg, Manitoba, Canada 
2Cardiovascular Research Division, VI Lenin Univer-
sitary Hospital, Holguin, Cuba 
3Department of Surgery, Asper Clinical Research 
Institute, University of Manitoba, St. Boniface Hos-
pital, Manitoba, Canada 
4Department of Human Nutritional Sciences, Facul-
ty of Human Ecology, University of Manitoba and 
Canadian Centre for Agri-food Research in Health 
and Medicine, Winnipeg, Manitoba, Canada

Background and objectives: Flaxseed is highly prevalent 
in cardioprotective lignans, alpha-linolenic acid (ALA) and fi-
ber. Secoisolariciresinol diglucoside is the major lignan found 
in flaxseed whose metabolites demonstrate antioxidant action. 
Peripheral arterial disease (PAD) is highly associated with hy-
pertension. The aim of this study was two-fold: (i) to determine 
the effects of milled flaxseed on plasma bioavailability of en-
terolignans (enterodiol and enterolactone) and ALA and (ii) 
to examine their correlation with systolic (SBP) and diastolic 
(DBP) blood pressure. It was hypothesized that PAD patients 
would exhibit elevated plasma enterolignan and ALA concen-
trations upon consuming flaxseed with an associated attenua-
tion of blood pressure. 

Methods: A clinical population with PAD consumed food 
varieties containing either 30 g of ground flaxseed or 30 g of 
whole wheat placebo daily for one-year. This study, known as 
the Flax-PAD Trial, was a single center, prospective, double-
blinded, randomized controlled clinical trial (NCT00781950 at 
clinicaltrials.gov) involving 110 patients > 40 years of age with 
PAD [ankle-brachial index (ABI)<0.9]. Plasma enterolignans 
and fatty acids were measured at baseline, 1-, 6- and 12-months 
using gas chromatographic techniques. BP was measured using 
a sphygmomanometer. 

Results: Within the flaxseed group, plasma enterolignan 
and ALA levels increased significantly compared to baseline 
and placebo (p < 0.003). SBP was reduced by ~10 mmHg (p < 
0.04) and DBP by ~7 mmHg (p < 0.004) in the flaxseed group 
relative to control following 6 months of intervention. Inverse 
correlations with DBP were observed with both plasma entero-
lactone (r=-0.35; p = 0.02) and total enterolignans (r=-0.4; p = 
0.01). ALA levels did not correlate with changes in BP. 

Conclusions: Consuming milled flaxseed offers potential 
advantages in lowering BP levels in hypertensive populations 

where drug interventions may not be possible or more naturo-
pathic routes are desired. Plasma enterolactone derived from 
dietary lignans found in flaxseed can decrease DBP selectively. 

Key words: Flaxseed, lignans, hypertension . Supported by 
CIHR, Flax2015, St. Boniface Hospital Foundation, MMSF and 
ARDI.

PO2241
NUTRITIONAL MANAGEMENT OF BLOOD GLUCO-
SE LEVELS
W. Russell1,2, A. Baka2, I. Björck3, N. Delzenne4, D. Gao5, 
H. Griffiths6, E. Hadjilucas7, K. Juvonen8, S. Lahtinen9, M. 
Lansink10, L. van Loon11, H. Mykkänen8, E. Östman3, G. 
Riccardi12, S. Vinoy13, M. Weickert14 
1Rowett Institute of Nutrition and Health, University 
of Aberdeen, Aberdeen, UK 
2ILSI Europe a.i.s.b.l., Brussels, Belguim 
3Lund University, Lund, Sweden 
4Université catholique de Louvain, Louvain, Brussels 
5Beckman Research Institute of City of Hope, Los 
Angeles, USA 
6Life and Health Sciences, Aston University, Birm-
ngham, UK 
7Coca-Cola Europe, Scientific and Regulatory Affairs 
Department, Brussels, Belgium 
8University of Eastern Finland, Institute of Public 
Health and Clinical Nutriton, Kuopio, Finland 
9Danisco A/S Health and Nutrition, Kantvik, Finland 
10Danone Research, Centre for Specialised Nutri-
tion, Wageningen, The Netherlands

Background and Objectives: Nutritional management of 
blood glucose levels is a strategic target in the prevention and 
management of type 2 diabetes mellitus (T2DM), applicable 
across the population. To implement a successful strategy it is 
essential to understand the impact of dietary modulation on 
the postprandial rise in blood glucose concentrations. 

Methods: Using the highest quality data, a systematic and 
comprehensive literature review was undertaken. Included in 
this review were the major macronutrients (carbohydrate, pro-
tein, fat), micronutrient vitamins and minerals, non-nutrient 
phytochemicals and additional foods such as low-calorie swee-
teners, vinegar and alcohol. 

Results: The strongest corroboration of efficacy for impro-
ving glucose homeostasis was for insoluble and moderately 
fermentable cereal-based fiber and mono-unsaturated fatty 
acids as replacement of saturated fat. Postprandial glycaemia 
was decreased by intake of viscous soluble fiber and the predo-
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minant mechanism of action was considered to be by delaying 
absorption of co-ingested carbohydrates. There was weaker 
but substantial evidence that certain phytochemical-rich foods 
were likely to be effective. This may be associated with the su-
ggestion that the gut microbiota plays an important role in me-
tabolic regulation, which includes provision of phytochemical 
and other metabolites. 

Conclusions: Based on the evidence, it is clear that dietary 
components have significant and clinically relevant effects on 
blood glucose modulation. This suggests that employing a die-
tary regimen to attenuate the postprandial rise in blood glucose 
levels along with previously identified targets (reducing excess 
body weight and an increase in physical activity) will benefit 
the health of the population and limit the increasing worldwide 
incidence of T2DM. 

Key words: diabetes, postprandial glycaemia, blood gluco-
se. 

PO2242
DIETARY AND URINARY PHYTOESTROGENS AND 
PLASMA LIPIDS IN MEXICAN WOMEN
G. Caire-Juvera1, 2, M. Orduño-Flores1, M. Chávez-Suá-
rez1, M. Campa-Siqueiros1, S. Saucedo-Tamayo1, L. Lu-
na-Parra1, N. Ballesteros-Vásquez1, E. Artalejo-Ochoa1, 
A I. Valenzuela-Quintanar2, M I. Ortega-Vélez1, S A. Pal-
ma-Durán2, M R. Robles-Burgueño2, P. Grajeda-Cota2, 
L. Gutiérrez-Coronado2 
1Direction of Nutrition, Centro de Investigación en 
Alimentación y Desarrollo, Hermosillo, Mexico 
2Food Sciences Department, Centro de Investi-
gación en Alimentación y Desarrollo, Hermosillo, 
Mexico

Background and objectives: Phytoestrogens are plant-
derived phenolic compounds, structurally and functionally 
similar to 17 β-estradiol; they also have weak estrogenic and 
antiestrogenic effects. Phytoestrogens may prevent some chro-
nic diseases, such as cardiovascular disease, by improving the 
levels of triglycerides, total cholesterol, HDL and LDL in hu-
mans. The objective of this cross-sectional study was to eva-
luate the association of dietary and urinary phytoestrogens 
with the lipid profile of 135 healthy women older than 25 years, 
from Northwest México. 

Methods: A sociodemographic and health questionnai-
re was administered to the participants, and anthropometric 
measures were taken. A 24-h Recall (24-H R) and a Food 
Frequency Questionnaire (FFQ) were applied to evaluate the 
phytoestrogen consumption. The lipid profile was analyzed by 
enzymatic methods using commercial kits. Urinary phytoes-
trogens were analyzed using HPLC-MS in a subsample of 84 
women.

 Results: The mean age of the participants was 44.6 years 
and 65% of them were of low socioeconomic level. According 
to BMI, 85% of women were classified as overweight (40.3%) or 
obese (44.7%). By using the FFQ, naringenin (flavonoid) was 
associated to total cholesterol (R=-24.1, p = 0.00) and LDL (R=-
19.4, p = 0.00). Associations were found between lariciresinol 
and LDL cholesterol (R=-20.8, p = 0.00), glicitein and VLDL 
cholesterol (R=-9.9, p = 0.00), and glicitein and triglycerides 
(R=-49.9, p = 0.00) when the 24-H R was used. Coumestans 
(found in beans, a highly consumed food in Northwest Méxi-
co), were associated to VLDL cholesterol (R=-9.3, p = 0.02) and 
triglycerides (R=-46.6, p = 0.02). Urinary lignans were associa-
ted to VLDL cholesterol (R=-8.7, p = 0.04) and triglycerides 
(R=-43.5, p = 0.04), while resveratrol was related to total (R=-
24.5, p = 0.01) and LDL cholesterol (R=-17.3, p = 0.04). 

Conclusions: A high intake of total phytoestrogens as well 
as dietary coumestrol, naringenin and lignans, may contribute 
to the prevention of a high risk lipid profile in women from 
Northwest México. 

Key words: phytoestrogens, plasma lipids, diet, associa-
tions. 

 PO2243
ANTHROPOMETRIC INDICATORS IN A REPRESEN-
TATIVE SAMPLE OF SPANISH ADULTS: DIFFEREN-
CES BY HYDRATION STATUS
L. Gonzalez-Rodriguez1, M. Mascaraque1, C. Peñas1, E. 
Aguilar1, R. Ortega-Anta1 
1Department of Nutrition, Faculty of Pharmacy, 
Complutense University of Madrid, Madrid, Spain

Background and objectives: Studies suggest that energy 
expenditure, energy, macronutrient and food intakes may be 
conditioned by hydration status, so it would be expected that 
also might influence the anthropometric parameters. The aim 
of the study was to analyze several anthropometric indicators 
according to the hydration status in a representative sample of 
Spanish adults. 

Methods: A representative sample of 418 individuals of 
18-60 years (196 men and 222 women) was studied. Weight, 
height, waist (WC) and hip circumferences (HC) were measu-
red, and Body mass index (BMI), waist-to-height ratio (WHtR) 
and waist-to-hip ratio (WHR) were calculated. Urine specific 
gravity (USG) was used as indicator of hydration status, consi-
dering as hydrated subjects (USG <1.020) and subjects in risk 
of dehydration (USG >1.020). All calculations were made using 
SPSS (v19.0). Statistical significance was set at p < 0.05. 

Results: 45.5% of the participants were in risk of dehydra-
tion (54.6% men and 37.4% women, p = 0.04). After adjusting 
for age, it was observed a positive and significant associa-
tion between the USG and weight (r=0.135, p = 0.040), WC 
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(r=0.184, p = 0.002), HC (r=0.158, p = 0.015), BMI (r=0.172, 
p = 0.006) and WHtR (r=0.195, p < 0.001) in women, while in 
men with WC (r=0.129, p = 0.046) and WHR (r=0.141, p = 
0.022). In addition, after adjusting for age, it was observed that 
women with risk of dehydration had a higher risk of having va-
lues of WC ≥P50 (78 cm) (OR=2.275 (1.243-4.164, p = 0.008), 
in comparison with the hydrated women. 

Conclusions: The results of the study highlight the exis-
tence of differences in the anthropometric parameters accor-
ding the hydration status. This might suggest that an adequate 
intake of water or high water content foods may help control 
body weight. 

Key words: hydration status, anthropometric indicators, 
Spanish adults Acknowledgements: The study was supported 
by the AESAN (Spanish Agency for Food and Nutritional Safe-
ty, Spanish Ministry of Health and Consumer Affairs, Spain) 
(Project:337/2008).

PO2244
ASSOCIATION OF SUBCLINICAL ATHEROSCLERO-
SIS WITH DIFFERENT STANDARDS OF THE META-
BOLIC SYNDROME AND INSULIN RESISTANCE
P. Arnai1, A. Dominguez1, S. Barja1, I. Godoy1, L. Villa-
rroel1, O. Castillo1, M. Farias1, F. Mardones1 
1Pontificia Universidad Catolica de Chile, Santiago 
de Chile, Chile

 Background and objectives: we have previously selected 
two metabolic syndrome (MS) components blood pressure 
(BP) and high density lipoprotein cholesterol (HDLC) as asso-
ciated with carotid intima media thickness (CIMT) a surroga-
te marker of subclinical atherosclerosis in children (Rev Med 
Chile 2012; 140: 1268-75). We aimed to ascertain with a higher 
sample size the influence of the above mentioned variables and 
three standards defining the MS plus three standards defining 
insulin resistance (IR). 

Methods: A cross-sectional study of 447 children 10-14 
years old of low socio-economic strata from an urban area of 
Chile was performed during years 2009-2011. This sample was 
selected considering the presence of one or more MS compo-
nent and IR. Anthropometry and BP were assessed. A blood 
sample for determination of glycaemia, insulinemia (quimiolu-
miniscence) and blood lipids were taken; HOMA was calcula-
ted and three standards were applied to select HOMA-IR cases. 
Three standards to define MS were also used. Medium CIMT 
was assessed using ultrasonography with automated software. 
Chi-squared test and stepwise regression were used. 

Results: Mean age was 11.5 ±1.0 years old; 59% girls; 92.6% 
pubertal; 72% excess weight. Three standards for MS had preva-
lence of 24.4% (Cook, 2004), 14.1% (IDF, 2007), 42.9% (De Fe-
rranti, 2004). Three standards for HOMA-IR had the following 

prevalence: 15.2% (Barja, 2011), 37.4% (Burrows, 2006), 23.0% 
(De Onis, 2012). Elevated blood pressure and reduced CHDL 
had significant associations with CIMT ≥ percentile 75. The 
logistic regression for CIMT ≥ percentile 75 only selected BP 
≥ percentile 90 (OR = 2.963) and CHDL < 40 mg/dL (OR = 
1.789) 

Conclusions: None of the various classifications for the MS 
and the HOMA-IR were selected in the multivariate analysis 
confirming the previously found influence of increased BP and 
reduced CHDL on medium CIMT. 

Key words: metabolic syndrome, insulin resistance, carotid 
intima-media thickness, child.

PO2245
EFFECT OF HASS AVOCADO INTAKE ON POST-
INGESTIVE SATIETY AND SUBSEQUENT ENERGY 
INTAKE IN HEALTHY OVERWEIGHT ADULTS
M. Wien1, E. Haddad1, J. Sabate1 
1Department of Nutrition, Loma Linda University, 
Loma Linda, California, USA
 Background and Objectives: Avocados are nutrient dense 

whole foods with properties that have the potential to favorably 
impact energy balance. Since 72% of their weight is water, they 
increase the volume when added to a meal, which may enhance 
satiety. Further, avocados are also a source of fiber, which is an 
additional factor linked to enhanced satiety. This study sought 
to evaluate if incorporating ~½ of a fresh Hass avocado by in-
clusion or addition into a meal will influence post-ingestive sa-
tiety and subsequent energy intake in overweight adults.

Methods: We performed a randomized 3x3 single blind 
cross-over study (three 1-day study periods scheduled 1 week 
apart) in 26 healthy overweight adults (16 women,10 men; 
mean±SD age 40.8±11.0 years; BMI 28.1±2.4 kg/m2). Subjects 
consumed a standardized breakfast meal on each of the 3 days, 
followed by 1 of 3 lunch test meals [Control (C), avocado-free; 
Avocado Inclusive (AI); and, Avocado Added (AA)]. Visual 
analog scales (VAS) were administered prior to the lunch meal 
and at specific intervals over 5 hours following the start of the 
test meal to assess 5 measures of appetite sensation. Mixed mo-
del analysis was used to compare differences among the 3 lunch 
test meals. The area under the curve (AUC0-xh) was computed 
for the VAS using the linear trapezoidal rule. 

Results: The AA meal increased satisfaction (p = 0.02) and 
decreased the desire to eat (p = 0.01) as compared to the C meal 
for the AUC (0-3h). Energy intake at the subsequent ad libitum 
dinner meal and evening snack and dietary compensation did 
not differ between the 3 lunch test meals. 

Conclusions: The inclusion or addition of avocado to a 
meal is an effective approach to reduce hunger and the desire 
to eat in overweight adults. 

Key words: avocado; satiety; VAS; overweight adults. 
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PO2246
EFFECT OF HASS AVOCADO INTAKE ON POST-
INGESTIVE GLUCOSE AND INSULIN LEVELS IN 
HEALTHY OVERWEIGHT ADULTS
E. Haddad1, M. Wien1, J. Sabate1 
1Department of Nutrition, Loma Linda University, 
Loma Linda, California, USA

 Background and Objectives: Avocados are rich in antio-
xidants (e.g. polyphenolic compounds) which may be effective 
in improving insulin sensitivity in an overweight cohort. This 
study sought to evaluate if incorporating ~½ of a fresh Hass 
avocado by inclusion or addition into a meal will influence 
measures of post-ingestive glucose homeostasis in overweight 
individuals. 

Methods: A randomized 3 x 3 single blind cross-over study 
(three 1-day study periods scheduled 1 week apart) was perfor-
med in a controlled setting in 26 healthy overweight adults (16 
women,10 men; mean±SD age 40.8±11.0 years; BMI 28.1±2.4 
kg/m2). Subjects consumed a standardized breakfast meal on 
each of the 3 days, followed by 1 of 3 lunch test meals [Con-
trol (C), avocado-free; Avocado Inclusive (AI); and, Avocado 
Added (AA)]. Blood glucose and insulin levels were measured 
before lunch and at specific intervals over 3 hours following 
the start of the test meal. Mixed model analysis was used to 
compare differences among the 3 lunch test meals adjusting for 
study periods as fixed effects and treating subjects as random 
effects. The area under the curve (AUC0-xh) was computed for 
glucose and insulin using the linear trapezoidal rule. 

Results: Compared to the AI meal, the AUC (0-3h) for 
blood insulin was higher in the C and AA meals (p = 0.04 and 
p = 0.05, respectively). Both the AI and AA meals attenuated 
the rise in postprandial blood insulin levels 30 minutes after 
the start of the lunch meal as compared to the C meal. 

Conclusions: The inclusion or addition of avocado to a 
meal is an effective approach to favorably influence measures 
of glucose homeostasis in overweight adults. The attenuation 
in the rise of insulin in the AI intervention is worthy of future 
exploration in persons with insulin resistance and type 2 dia-
betes mellitus. 

Key words: avocado; glucose; insulin; overweight adults.

PO2247
METHIONINE ADENOSYLTRANSFERASE EXPRES-
SION DEPENDS ON METHIONINE CONCENTRA-
TIONS IN THE CULTURE MEDIA
M P. González1, G. Varela-Moreiras1, J. Selhub2, L. Paul2, 
M A. Pajares3,4 
1Department of Pharmaceutical and Food Sciences, 
Universidad CEU San Pablo, Madrid, Spain  
2Department of Vitamin Metabolism and Aging, 
Tufts University, Boston (MA), USA 
3Department of Metabolism and Cell Signalling, Ins-
tituto de Investigaciones Biomedicas Alberto Sols 
(CSIC-UAM), Madrid, Spain 
4Molecular Hepatology Group, IdiPAZ, Madrid, 
Spain 

Background and objectives: Methionine and ATP are joi-
ned by methionine adenosyltransferases (MATs) to produce 
S-adenosylmethionine in the first step of the methionine/ho-
mocysteine cycle. MAT1A and MAT2A are the genes encoding 
mammalian MAT catalytic subunits (á1 and á2, respectively), 
whereas MAT2B codifies for the regulatory subunit (â). High 
methionine levels increase the flux through this pathway, lea-
ding to enhanced homocysteine levels that may be secreted to 
the plasma. Such mechanism could contribute to explain the 
potential atherogenic properties of dietary methionine excess 
and the epidemiological relationship between elevated homo-
cysteine levels and cardiovascular disease. In order to analyze 
this possibility, the effect of a range of methionine concentra-
tions was assessed using several cell lines. 

Methods: H35 and Cos7 cell lines were grown in DMEM 
culture medium supplemented with 10% FBS and including 
0.01, 0.05, 0.2 (control), 2 or 15 mM methionine for 4 days. 
Total mRNA was obtained and the expression levels of MAT 
genes analyzed by real-time RT-PCR (7300 RT PCR System, 
Applied Biosystems). 

Results: Methionine concentrations below control levels 
induced expression of the three MAT genes in H35 cells, whe-
reas only MAT2A and MAT2B were induced in Cos7 cells. In 
contrast, methionine concentrations above control levels indu-
ced no significant expression changes in Cos-7 cells and only 
MAT2B was modified in H35 cells. (p < 0.05 Unpaired t test). 

Conclusions: Our results show that methionine deficient 
medium affects expression of MAT genes in several cell lines, 
the specific effect depending on the cell origin. High methio-
nine, however, seems no effect regardless of the concentration. 

Key words: Methionine metabolism, methionine adenos-
yltransferase, homocysteine, cardiovascular disease, cell line. 



1343Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

PO2248
HYPERTENSION AND LIPID TRIAD ARE THE MOST 
IMPORTANT ATTRIBUTABLE RISKS FOR MYOCAR-
DIAL INFARCTION IN A MIDDLE CLASS URBAN 
MEXICAN POPULATION
T. Estrada-Garcia1, A. Meaney1,2, D. López-Hernández1, 
E. Meaney2, O. Sánchez-Hernández1, E. Rodríguez-Are-
llano1, G. Solache-Ortiz2 
1Cinvestav-IPN, Mexico 
2Hospital Regional 1º de Octubre del ISSSTE, Mexico

Background and objectives: Although myocardial infarc-
tion (MI) is the main cause of death in Latin-America there 
are few studies describing the populations prevalence of classic 
cardiovascular risk factors (CCVRF) in this region. Determi-
nation of potential modifiable risk factors is necessary to focus 
prevention strategies. The study objectives were to establish 
both the distribution of CCVRF and the population attributa-
ble risk (PAR %) for MI in a middle class urban Mexican po-
pulation. 

Methods: A case-control observational study was conduc-
ted, 11 CCVRF were examined among 210 patients, with a first 
acute non-fatal MI, and 607 matched controls from a midd-
le class urban population (MCUP). Continue variables were 
analyzed by Mann-Whitney U and Student t tests, Odds Ratios 
(OR) were established by logistic regression and PAR % for MI 
were calculated. 

Results: Eight of the 11 CCVRF analyzed were signifi-
cantly different (P < 0.05) between MI patients and controls. 
By logistic regression analysis hypertension (OR 3.0 95% CI 
1.7-5.3, OR 5.5 95% CI 3.5-8.8) hypertriglyceridemia (OR 2.3 
95% CI 1.2-4.5, OR 3.5 95% CI 2.3-5.5) and lipid triad (OR 2.2 
95% CI 1.1-4.3, OR 3.2 95% CI 2.0-5.1) were a risk for MI in 
both female and male groups respectively, in the latter group 
hypoalphalipoproteinemia (OR 2.8 95% CI 1.4-5.6), hypercho-
lesterolemia low density lipoprotein (OR 2.0 95% CI 1.1-3.9) 
and atherogenic index (OR 2.5 95% CI 1.6-3.8) were also a risk 
for MI. The main PAR % for both genders (female, male) were 
hypertension (51, 45), lipid triad (36, 40) and atherogenic index 
(37, 28), respectively and also for the male group hypertriglyce-
ridemia (41) and smoking (26). CCVRF prevalence and PAR% 
were higher among men than women in this population. 

Conclusions: Strategies as healthy diet, exercising and quit-
ting smoking will prevent MI in this MCUP. 

Key words: myocardial infarction, population attributable 
risk. 

PO2249
INSULIN RESISTANCE AND METABOLIC SYNDRO-
ME ASSOCIATED TO BANKING EMPLOYEES IN 
SOUTHEASTERN BRAZIL.
L. Salaroli1, E. Zandonade2, M. Molina3, N. Bissoli4 
1Physiological Sciences, Postgraduate Program, 
Federal University of Espírito Santo, Vitoria, Brazil 
2Public Health, Postgraduate Program; Federal Uni-
versity of Espírito Santo, Vitoria, Brazil 
3Public Health, Postgraduate Program, Federal Uni-
versity of Espírito Santo, Vitoria, Brazil 
4Physiological Sciences, Postgraduate Program, 
Federal University of Espírito Santo, Vitoria, Brazil

Background and objectives: Metabolic syndrome (MS) has 
been the subject of growing concern worldwide, since it is re-
lated to increased risk of cardiovascular disease. Insulin resis-
tance (IR) seems to be the link between alterations present in 
the SM, which may be linked to increase the visceral fat depo-
sition. Thus, we evaluated determine the prevalence of IR, MS 
and associated factors among banking workers in southeastern 
Brazil. 

Methods: Out of 501 males and females banking employees, 
20 years old were evaluated by cross-sectional study including 
demographic, biochemical, anthropometric and hemodyna-
mic. The SM was determinate by NCEP and IDF. The IR was 
determined by HOMA-IR, with the cut off > 2.71. 

Results: 86 (17.2% 95% CI 13.8 to 20.6) and 113 (22.6% 
95% CI 18.8 to 26.3) of banking employees with MS according 
to the NCEP and IDF, respectively and 52 (10.4%) workers 
with RI. The likelihood of developing the syndrome is greater 
in individuals with high level of education (OR 2.16 (95% CI 
1,11-6-13) and among those with overweight and obesity, the 
possibility of having MS is 12 , 6 (95% CI 4.80 to 33.26, P = 
0.000) and 43.6 (95% CI 16.05 to 118.88, P = 0.000) times over, 
respectively, compared with normal weight. Persons who are 
overweight are at risk of 4.97 (95% CI 1.31 to 18.83) times more 
likely to have elevated HOMA, and among those who are obe-
se, the risk rises to 17.87 (95% CI 4 0.36 to 73, 21). 

Conclusions: High number of employees that have similar 
characteristics to a large portion of the working population, 
which despite high education have MS and IR, and the conse-
quent risk of developing cardiovascular disease. 

Key words: Insulin resistance, metabolic syndrome, ban-
king employees, obesity.
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PO2250
ASSOCIATION OF AREA, INCOME, OCCUPATION 
AND EDUCATION LEVELS WITH OBESITY IN JILIN 
PROVINCE IN CHINA
Q. Wei1, J. Sun1, Y L. Liu1, X X. Liu1, X D. Shi2, J Q. Niu3 
1Department of Cardiology, The First Hospital of 
Jilin University, Changchun, Jilin Province, China 
2Department of Rheumatism, The First Hospital of 
Jilin University, Changchun, Jilin Province, China 
3Department of Hepatology, The First Hospital of 
Jilin University, Changchun, Jilin Province, China

 Background and objectives: Nowadays the economy has 
been obviously improved in both rural area and urban area in 
China. To explore the association to obesity is necessary among 
area, monthly income occupation type and education level in 
Jilin province. 

Methods: A cross-sectional study (n = 7556) has been con-
ducted in Jilin Province of China. Each participant underwent 
a standard questionnaire and physical examinations. The as-
sociations of demographic and clinical factors with body mass 
index (BMI) were tested using binary logistic regression. 

Results: The prevalence of obesity is 16.2% and 11.2%, res-
pectively, among general population in city area and rural (p < 
0.001). High monthly income, high education level and brain 
work had a high prevalence compared to low monthly income, 
low education level and physical work, respectively (p < 0.001). 
Binary logistic analysis shows that, gender (male vs. female) 
and education levels (low level vs. high level ) is positive with 
obesity, and the Odd Ratio (OR) of male is 1.181 (p = 0.018), 
the OR of low education level is 1.215 (p = 0.033). However, 
rural area (OR: 0.718, p < 0.001), adolescent (OR: 0.556, p < 
0.001) and low monthly income (OR: 0.588, p < 0.001) is nega-
tive with obesity, no related with type of occupations. 

Conclusions: Occupations were not associated with obesi-
ty in this survey. The prevalence of obesity in urban is higher 
than rural area. The association between areas and obesity may 
be explained by gender, monthly income, education levels and 
areas, but no occupations. 

Key words: Obesity, Prevalence, areas, monthly income. 

PO2251
INFLUENCE OF BODY COMPOSITION IN BONE 
MASS
P. Freitas1, E. Yokoo1, L. Canto1, V. Wahrlich2, M L. Rosa1 
1Institute of Community Health of Fluminense Fe-
deral University, Niterói, Rio de Janeiro, Brazil 
2 Nutrition Faculty, Fluminense Federal University, 
Niterói, Rio de Janeiro, Brazil

Background and objectives: Body composition has proved 
related to bone through mechanisms such as mechanical over-
load, osteogenesis and increased interaction of body weight. 
But the studies are controversial on which component has the 
most influence on bone mineral content. 

Objective: To evaluate the influence of body composition 
on bone mineral content in adults. 

Design: Cross-sectional study with 630 adults of both sexes 
over 45 years, 392 women and 238 men that attended at the 
Family Doctor Program in the metropolitan area of Rio de Ja-
neiro, Brazil. The total bone mineral content (BMC), lean mass 
(LMA) and fat mass (FMA) were measured by dual energy x-
ray absorptiometry (DEXA). The Body Mass Index (BMI) was 
calculated using the formula: weight/height2. 

Results: The Pearson correlation showed that the BMC was 
significantly associated with LMA, FMA and BMI (p < 0.000, 
p < 0.015, p < 0.000, respectively) in both genders analyzed 
together. However, the association was much greater with the 
LAM (r = 0.793) than with FMA (r = 0.119). When analyzed 
separately, for men and women, all body components were po-
sitively correlated (statistically significant, p < 0.000), being the 
largest association with LMA. 

Conclusions: The results showed that BMI, LMA and FMA 
are positively associated with BMC and suggest that the body 
lean mass component rather than fat mass is more beneficial to 
bone mass in the population. 

Key words: body composition, bone mass, BMI. 

PO2252
NUTRITIONAL CARE OF A HEMODIALYTIC PA-
TIENT WITH LIVER CIRRHOSIS: A CASE REPORT
M L. Lu1, H M L. Chin2 
1Department of Dietetics & Nutrition, Taipei City 
Hospital Zhongxiao Branch, Taipei, Taiwan 
2Department of Dietetics & Nutrition, Taipei City 
Hospital, Taipei, Taiwan

Background and objectives: Sepsis is a common clinical 
syndrome with high mortality rates. Acute lung injury is the 
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most frequent complication of sepsis. Previous study reported 
that γδ T cells play a major role in linking innate and adaptive 
immune systems and are instrumental in reducing lung dama-
ge associated with inflammation. Glutamine (GLN) has been 
considered as an essential amino acid during catabolic condi-
tions due to its immunomodulating properties. This study in-
vestigated the effects of GLN administration on regulating lung 
γδ T cells in polymicrobial sepsis. 

Methods: Mice were randomly assigned to normal group 
(NC), septic saline group (SS), and septic GLN group (SG). All 
mice were fed with chow diet. Sepsis was induced by cecal liga-
tion and puncture (CLP). The SS and SG groups were respecti-
vely injected with saline and 0.75 g GLN/kg body weight once 
via tail vein 1 h after CLP. Mice were sacrificed 6, 12, and 24 h 
after CLP. Their lungs were collected for further analysis. 

Results: Compared to normal mice, sepsis resulted in hig-
her lung γδ T cell and neutrophil percentages and higher cyto-
kine expressed by γδ T cells. The SG group had higher lung 
γδ T cell percentage and lower neutrophil numbers. Apop-
totic rates of lung γδ T cells were lower, whereas neutrophils 
were higher than those of the SS group. Moreover, interleukin 
(IL)-17A, interferon-γ, and IL-10 expressed by γδ T cells, and 
CXCR2 expressed by neutrophils decreased in the SG group. 
Also, GLN reduced IL-17A, IL-1β, and IL-23 concentrations 
and myeloperoxidase activity in lung tissues. 

Conclusions: Our results suggest that GLN administration 
after initiation of sepsis affects lung γδ T cell percentage and 
cytokine secretion, and prevented apoptosis of γδ T cells and 
neutrophil infiltration to the lungs. 

Key words: sepsis; acute lung injury; γδ T cell; glutamine; 
Interleukin 17

PO2253
THE BRIGHT AND HEALTHY THAI KID PROJECT, 
A THREE-YEAR STUDY TO COMBAT CHILDHOOD 
OBESITY
C. Sirikulchayanonta1, P. Temcharoen1, S. Tansakul2 
1Department of Nutrition, Faculty of Public Health, 
Mahidol University, Nakhon Pathom, Thailand 
 2Department of Health Education and Behavioral 
Sciences, Faculty of Public Health, Mahidol Univer-
sity, Nakhon Pathom, Thailand

Background and objectives: Obesity has reached epidemic 
proportions globally, and is a major contributor to the global 
burden of chronic disease and disability. The project aimed to 
improve nutrition and activity among primary school children 
in Bangkok via targeted activities. 

Methods: This was a longitudinal study. A preliminary nu-
tritional survey was carried out involving 5,126 children in 4 

public schools in Bangkok. Participatory action research in-
volving students, teachers, and parents was conducted. After 
a 2-day training course, teachers integrated project concepts 
into their course curriculum. Seminars on weight management 
were given separately to parents and students. Multimedia ma-
terials prepared included a DVD for children (songs, cartoon 
animation for healthy eating and exercise) and computer as-
sisted instruction for self-learning. The ongoing and post pro-
gram evaluation at 2 and 3 years of obese and normal groups 
were carried out. 

Results: The prevalence of obesity in boys (25.4%) was 
about two times higher than in girls (12.2%) and was more 
prevalent in the 11-12 years group than the 6-10 years group 
for both sexes. It was reported that high caloric dietary intake 
significantly decreased for the obese group (p < 0.001), aero-
bic exercise activity increased in both groups (p < 0.001), and 
overall prevalence of obesity declined from 19.3% to 16.8 and 
18.0% respectively . The high blood cholesterol reduced from 
78% to 34%. Parents provided their children with healthier 
foods and intake of unhealthy foods significantly decreased 
(p < 0.001). However, fruits and vegetables remained the least 
desirable foods. 

Conclusions: A long-term, participatory effort to promote 
healthy diets and physical exercise could be effective with pri-
mary school students, and public policy for a healthy school 
lunch and environment with public relations, positive mass 
media and parental role models can be effective in combating 
childhood obesity and future cardiovascular diseases. 

Key words: childhood obesity, primary school, hypercho-
lesterolemia, Bangkok. 

PO2255
DIETARY EGG YOLK PROTEINS SUPPRESS IN-
FLAMMATION OF DEXTRAN SULFATE SODIUM-
INDUCED COLITIS IN MICE
S I. Ishikawa1, S. Tanaka1, M. Sasaki1 
1School of Food, Agricultural and Environmental 
Sciences, Miyagi University, Miyagi, Japan

 Background and objectives: Ulcerative colitis (UC) is a 
chronic inflammatory disease of the colonic mucosa that can 
dramatically increase the risk of colon cancers. Dietary egg 
yolk proteins have been reported to suppress expression of co-
lon tumors and improve experimentally induced constipation 
in rats. The aim of this study was to determine whether egg 
yolk proteins alleviate the inflammatory responses of dextran 
sulfate sodium (DSS)-induced colitis in mice. 

Methods: Female C57BL/6J mice were fed a purified AIN-
93G diet containing either 20% casein or 20% egg yolk proteins 
for 14 days. Seven days after starting diets, animals were expo-
sed to 3% DSS in drinking water developed chronic colitis for 7 
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days, which was evaluated by disease activity index (DAI) and 
histology. We investigated clinical and biochemical markers at 
the end of the experimental period. The contents of the cecum 
were analyzed for the presence of short-chain fatty acids. 

Results: Dietary egg yolk proteins significantly attenuated 
DSS-induced DAI scores and colonic myeloperoxidase activity, 
which implied that it suppressed weight loss, diarrhea, gross 
bleeding, and the infiltrations of immune cells. Histological 
examinations indicated that egg yolk proteins suppressed ede-
ma, mucosal damage, and the loss of crypts induced by DSS. 
Egg yolk proteins diet inhibited the mRNA expressions of in-
flammatory mediators such as tumor necrosis factor-alpha, 
interleukin-6, and inducible nitric oxide synthase in colonic 
tissues. Furthermore, a significant increase in cecal n-butyrate 
concentration was observed in the mice that were fed egg yolk 
proteins. 

Conclusions: These results suggest that egg yolk proteins 
have an anti-inflammatory effect at colorectal sites that is due 
to the down-regulations of the expressions of inflammatory 
mediators and the production of n-butyrate in colon. We con-
cluded that egg yolk proteins-enriched diet could be a benefi-
cial functional food on UC. 

Key words: egg yolk proteins, ulcerative colitis, anti-inflam-
mation.

PO2256
DIETARY PECTIC-OLIGOSACCHARIDES FROM 
BEET PULP MODULATE THE GUT MICROBIOTA 
AND CONTROL CANCER ASSOCIATED CACHEXIA 
IN MICE.
L B. Bindels1,2, A M. Neyrinck1, N. Salazar1, J. Mahillon2, P 
D. Cani1, N M. Delzenne1 
1Metabolism and Nutrition Research Group, 
Louvain Drug Research Institute, Université catholi-
que de Louvain, Brussels, Belgium 
2Applied Microbiology, Earth and Life 
Institute,Université catholique de Louvain, Brussels, 
Belgium

Background and objectives: The gut microbiota has re-
cently been proposed as a novel component in the regulation 
of energy homeostasis. Our latest studies suggest that changing 
gut microbiota can reduce leukemia progression and associa-
ted metabolic disorders (cachexia, characterized by a loss of fat 
mass and muscle atrophy). In this study, we tested the hypothe-
sis that pectic oligosaccharides (POS) prepared from beet pulp 
are original colonic nutrients able to influence the progression 
of cancer cachexia. 

Methods: Mice were transplanted with Bcr-Abl-transfected 
proB lymphocytes (BaF3) cells mimicking leukemia and re-
ceived either inulin-type fructans (ITF) as prebiotic control or 
POS in their diet (5%) for 2 weeks. 

Results: POS administration increased total bacteria, bifi-
dobacteria, roseburia and bacteroides numbers in the caecal 
content, in more extent than ITF. DGGE 16S rDNA analysis 
revealed qualitative changes in bacteroides for the POS group. 
ITF and POS reduced BaF3 cell infiltration in liver and adipose 
tissue, respectively. Only ITF lessened the induction of MCP1 
(inflammatory marker) in the liver tissue. Interestingly, POS 
(and to a lesser extent ITF) delayed the fall of the caloric in-
take (anorexia) linked to cancer progression. In contrast to ITF, 
POS treatment reduced the loss of fat mass and the induction 
of atrophy markers in muscle. 

Conclusions: Selected prebiotic approaches appear as in-
novative tools to modulate cancer progression and associated 
muscle atrophy and fat mass loss. POS derived from beet may 
constitute a new nutritional strategy to modulate gut microbio-
ta with positive consequences during cachectic episode. This 
study confirms the importance of research focusing on gut 
microbes-host interactions for managing systemic and severe 
diseases, such as cancer. 

Key words: cancer, cachexia, pectic oligosaccharides, mus-
cle atrophy, prebiotics. 

PO2257
HIGHER DIETARY QUALITY IS ASSOCIATED WITH 
LOWER RISK FOR TYPE 2 DIABETES IN A MIDDLE-
AGED AND OLDER CHINESE POPULATION
X. Ye1, H. Li1, L. Sun1, L. Lu1, X. Lin1 
1Institute For Nutritional Sciences, Shanghai Insti-
tute For Biological Sciences, Chinese Academy of 
Sciences, Shanghai, China

Background and objectives: Prevalence of type 2 diabetes 
(T2DM) increased dramatically in China during the past two 
decades. Diet plays a key role in the prevention of this disease. 
However, data about dietary quality and risk for T2DM were 
scarce in China. 

Methods: A population-based study with participants aged 
50 to 70 years in 2005 was conducted in local communities 
from both urban and rural areas in Beijing and Shanghai, Chi-
na. Dietary intake was assessed with a validated food frequency 
questionnaire. Dietary quality was measured with Healthy Ea-
ting Index score 2005. The follow-up survey was performed in 
2011. T2DM was defined as meeting at least one of following 
criteria: fasting plasma glucose ≥7.0 mmol/L, HbA1c ≥ 6.5%, 
or self-reported use of diabetic medications. 
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Results: A total of 1912 participants without T2DM at ba-
seline were successfully followed after 6 years. Approximately 
48.3% met one or more criteria for T2DM during follow-up. 
Compared with those with lowest quartile of dietary quality 
score, those with highest quartile had 15% lower risk for T2DM 
(relative risk: 0.85, 95% confidence interval: 0.74-0.97, P value 
= 0.016). This association was independent of age, sex, body 
mass index, smoking, alcohol drinking, physical activity and 
total energy intake. 

Conclusions: High dietary quality is associated with lower 
risk for T2DM. Adherence to healthy eating may protect peo-
ple from T2DM in China. 

Key words: type 2 diabetes, dietary quality, Chinese. 

PO2258
MODERATE MISO SOUP CONSUMPTION MAY RE-
DUCE THE RISK OF CARDIOVASCULAR RISK FAC-
TORS IN JAPANESE PROSPECTIVE COHORT STU-
DY: THE SUITA STUDY
Y. Kokubo1,2, M. Watanabe1, Y. Furukawa2, Y. Miyamoto1 
1National Cerebral and Cardiovascular Center, Osa-
ka, Japan 
2Kyoto Kouka Women’s University, Kyoto, Japan

Background and Objectives: Miso soup has gradually 
come into the limelight due to its association with reduced 
risk of lifestyle-related disease. However, there have been few 
prospective studies on the association between miso soup and 
lifestyle-related disease. We assessed the hypothesis that miso 
soup would be inversely related with hypertension and dyslipi-
demia in a general urban population in Japan. 

Methods: A total of 2,215 participants (40-64 years old) in 
the Suita Study underwent a medical examination as a base-
line survey between 1994 and 1996. Each subject completed 
a food frequency questionnaire. The frequencies of miso soup 
were ‘rarely’, ‘1-2 days/week’, ‘3-4 days/week’, and ‘almost daily’ 
(and the average number of times per day). Hypertension was 
defined blood pressures >=140/90 mmHg or antihypertensive 
medication. Diabetes was defined as fasting/occasional blood 
glucose >=126/200 mg/dL, respectively, or anti-diabetic me-
dication. Dyslipidemia was defined as non-HDL cholesterol 
>=170 mg/dL or antihyperlipidemic medication. Of the base-
line participants, 720, 1,206, and 291 subjects were excluded 
due to hypertension, dyslipidemia, and diabetes at the baseline 
survey, respectively. All study participants were invited every 2 
years to undergo a medical examination for 10.5 years on ave-
rage. The risks of incident hypertension, diabetes and dyslipi-
demia were analyzed by the adjusted Cox proportional hazards 
model according to the miso soup categories, adjusting for age, 
sex, body mass index, smoking, drinking, exercise, and medi-
cations of (hypertension, diabetes, and dyslipidemia). 

Results: The adjusted hazard ratios (95% confidence in-
tervals) of hypertension and dyslipidemia were 0.72 (0.55-
0.95) and 0.69 (0.51-0.94) in subjects with 1 cup/day of miso 
soup, respectively, compared with rarely consumed miso soup. 
However, for the higher frequencies of miso soup, the associa-
tions were attenuated. 

Conclusions: Moderate miso soup consumption may pre-
vent hypertension and dyslipidemia in the general urban po-
pulation. 

Key words: miso soup, hypertension, dyslipidemia, pros-
pective cohort study.

PO2259
EFFECTS OF PERILLA OIL ON BONE LOSS IN OVA-
RIECTOMIZED RATS
Y S. Chiu1,2, W C. Chiu1, C C. Huang3, C C. Li1, Y H. Chen1 
1School of Nutrition and Health Sciences, Taipei 
Medical University, Taipei, Taiwan 
2Department of Orthopedics, Shuang Ho Hospital, 
Taipei Medical University, Taipei, Taiwan 
3Graduate Institute of Sports Science, National 
Taiwan Sport University, Taoyuan, Taiwan

Background and objectives: Estrogen deficiency contribu-
tes bone loss in postmenopausal women. Several studies have 
shown that increasing diet content of n-3 fatty acids will inhibit 
osteoclast production and reduce bone loss. Perilla oil, rich in 
n-3 polyunsaturated fatty acids, is able to be a good plant oil 
source for vegetarian. Ovariecromized (OVX) rat was used to 
be an estrogen-deficiency osteoporotic model. Thus, this study 
was aimed at studying the effects of perilla oil on bone mass 
density in OVX rats. 

Methods: Forty female Sprague Dawley rats were divided in 
to four groups: normal control (NC), OVX control (OC), OVX 
-perilla oil with n-3/n-6 ratio 1/2(OP2) and OVX perilla oil 
with n-3/n-6 ratio 1/4(OP4) groups. C and OC groups fed with 
a semi-purified diet with 10% corn oil; perilla oil groups adjus-
ted diet n-3/n-6 ratio to 1/2 or 1/4. After 16 weeks of treatment, 
the animals were scarified. The blood and femur were collected 
for analysis. 

Results: Compare with the NC group, OVX rats had a lower 
estradiol level in plasma as well as percent of bone volume, tra-
becular number and higher trabecular separation. The plasma 
osteocalcin (OCN) concentration was higher in the OVX rats 
than NC group for bone formation. It has been observed that 
higher plasma OCN levels are relatively well correlated with 
increases in bone mineral density. However, perilla oil groups 
had a lower OCN level than those in the OC group, maybe can 
regulate the bone remodeling. 

Conclusions: These results indicated that compare with 
OVX fed with corn oil, dietary perilla oil administration may 
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regulate bone formation. But the bone loss is not obviously 
affected by the perilla oil supplementation in this study. 

Key words: perilla oil, bone loss, ovariecromized rats, n-3 
fatty acids. 

PO2260
FACILITATORS AND BARRIERS TO ADOPTING RE-
COMMENDATIONS OF THE HEBAT! PROGRAMME 
(A FAMILY-BASED CHILDHOOD OBESITY INTER-
VENTION): FINDINGS FROM FOCUS GROUP DIS-
CUSSION
B S Sabariah1,2, T. Ruzita2, B K. Poh2, J. Reilly3 
1Department of Nutrition & Dietetics, Centre For 
Study of Disease Prevention & Healthcare Services, 
Faculty of Health Sciences, MARA University of 
Technology, Selangor, Malaysia 
2Nutritional Sciences Programme, School of Health-
care Sciences, Faculty of Health Sciences, Universiti 
Kebangsaan, Selangor, Malaysia 
3School of Humanities and Social Sciences, Univer-
sity of Strathclyde, Glasgow, Scotland, UK

Background and Objectives: The HEBAT! Programme is 
a comprehensive intervention for treating childhood obesity 
by reducing weight, increasing physical activity and improving 
eating habits of overweight children. The programme involves 
overweight and obese children and their parents. This presen-
tation aims to identify the facilitators and barriers faced by the 
parents in adopting recommendations of the intervention pro-
gram. 

Methods: A total of three focus groups were conducted 
among 24 sets of parents. The main discussion focused on re-
commendations of HEBAT! Programme, such as increasing 
healthy snacking, more fruits and vegetables, balanced diet, 
low fat food preparation, shopping behavior, reducing fast 
foods and screen time, and increasing physical activity. Parents 
were asked to discuss factors that made each recommendation 
easy (facilitator) or difficult (barriers) to follow. 

Results: Far less facilitators than barriers were identified. 
The facilitators were changes in parental shopping behavior in 
relation to reading food labels, reducing frequency of eating 
fast foods, preferences of children on eating balanced meals and 
ability of children to reduce screen time. The barriers identified 
were difficulty to overcome child preferences when practicing 
balanced diet, eating low fat meals, and healthy snacking. Pa-
rents identified time-cost barriers in preparing healthy foods, 
buying fresh fruits, and participation in physical activities 
with their children. Economic barriers includes higher price 
of healthy foods and fruits. Neighborhood safety was another 

factor that limits physical activity and walking to school. 
Conclusions: Parents identified more barriers particularly 

in relation to child preferences, time and economic costs and 
neighborhood safety when adopting recommendations to re-
duce childhood obesity. Hence, development of intervention 
programs should consider both facilitators and barriers when 
obesity related recommendations are offered to enhance paren-
tal compliance. 

Key words: Childhood obesity, obesity treatment, child-
hood obesity intervention. 

PO2261
DO VEGETARIANS HAVE A LOWER RISK OF OBESI-
TY THAN NON-VEGETARIANS IN HIGH AND LOW 
OBESITY ENVIRONMENTS?
N. Rizzo1, 2, S. Soret2, J. Sabate1 
1Department of Nutrition, School of Public Health, 
Loma Linda University, Loma Linda, USA  
2Department of Environmental Health and Geoin-
formatics Sciences, School of Public Health, Loma 
Linda University, Loma Linda, California, USA 

Background and objectives: Obesity has become an epide-
mic in the U.S. and other countries with detrimental effects to 
the quality of life and health perspectives. Lifestyle factors such 
as dietary patterns may contribute in the prevention of obe-
sity. The purpose of the study was to investigate associations 
between dietary patterns based on the inclusion or absence of 
meat and obesity in high and low obesity environments. 

Methods: Cross-sectional study of 55676 U.S. subjects (age 
range 30 to 110 years) from the Adventist Health Study-2 with 
a complete set of data. Dietary pattern was classified as vegeta-
rian and non-vegetarian based on meat intake derived from a 
validated food frequency questionnaire. County-level estima-
tes of obesity provided by the CDC were stratified in quintile 
levels and cohort based individual level BMI values were calcu-
lated. Logistic regression analysis was employed to assess the 
association between dietary pattern and obesity stratified by 
quintiles of county-level obesity prevalence. Adjustments were 
made for cohort based information on race, sex, age, physical 
activity, caloric intake and sedentary behavior. 

Results: After multiple adjustments the odds ratios of being 
obese were substantially lower for vegetarians than non-vege-
tarians in all quintiles of county level obesity with odds ratios 
(OR) between 0.460 and 0.522. The odds ratios for vegetarians 
were lowest in counties with the two highest obesity quinti-
les (4th quintile OR=0.460, CI=0.406-0.521 and 5th quintile 
OR=0.469, CI=0.400-0.549). 

Conclusions: A vegetarian diet is associated with a lower 
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risk of being obese in high and low obesity environments and 
may show the greatest benefit in higher obesity environments. 

Key Words: Obesity, Dietary Pattern, Environment, Pre-
vention

PO2262
DIETARY PATTERNS AND THEIR ASSOCIATION 
WITH THE METABOLIC SYNDROME AND ITS COM-
PONENT RISK FACTORS
N. Rizzo1, J. Sabate1 
1Nutrition Department, School of Public Health, 
Loma Linda University, California, Loma Linda, USA 

Background and Objectives: In the US 27% of the popula-
tion have the Metabolic Syndrome (MetS). The identification 
of amendable dietary factors that may help in the prevention of 
the MetS thus becomes an important goal. The purpose of the 
study was to investigate associations between dietary patterns 
specified by degree of meat and dairy intake with the MetS and 
its component factors. 

Methods: Cross-sectional analysis of 1278 subjects (mean 
age 63 years) with a complete set of clinical and dietary data 
from the Adventist Health Study II. Subjects were classified as 
non-vegetarian, semi vegetarian, pesco vegetarian, lacto-ovo 
vegetarian and strict vegetarian. ANCOVA was used to deter-
mine associations between dietary pattern and metabolic risk 
factors while controlling for possible confounding factors such 
as sex, age, ethnicity, physical activity and other relevant fac-
tors. Odds ratios for being over the risk threshold as defined 
by the Adult Treatment Panel III for each metabolic risk factor 
and the MetS were calculated with non-vegetarians being set as 
the group of reference. 

Results: After multiple adjustments the odds ratio of ha-
ving a waist circumference that was over the risk threshold 
was halved for pesco vegetarians (OR=0.49, CI=0.32-0.73) 
and semi vegetarians (OR=0.49, CI=0.36-0.67) and reduced by 
two thirds for strict vegetarians (OR=0.32, CI=0.19-0.55). The 
OR for high blood pressure was reduced by half for lacto-ovo 
vegetarians (OR=0.53, CI=0.39-0.72) and the OR of high glu-
cose levels was significantly reduced in lacto-ovo vegetarians 
(OR=0.64, CI=0.45-0.92) and strict vegetarians (OR=0.42, 
CI=0.22-0.78). Strict vegetarian had the lowest risk for MetS 
(OR=0.33, CI=0.17-0.61) followed by lacto-ovo vegetarians 
(adjusted OR=0.65, CI=0.47-0.90). 

Conclusions: Dietary patterns characterized by lower in-
takes of animal products are associated with a lower metabolic 
risk profile and may thus contribute in the prevention of me-
tabolic disease. 

Key Words: Obesity, Dietary Pattern, Environment, Epide-
miology, Prevention. 

PO2263
ANTIHYPOGLYCEMIC ACTIVITY OF MYRTUS COM-
MUNIS IN ALLOXAN-INDUCED DIABETIC RATS
H. Berredjem1, S. Besnaci1, M. Benlaifa1, N. Bouzerna1 
1University of Badji Mokhtar, Annaba, Algeria

Background and objectives: the actual treatment of diabe-
tes is efficacious to decrease glycaemia; however, the good con-
trol of the glycaemia is, sometimes, difficult to reach and leads 
to the emergence of serious complications. Phytotherapy offers 
an opportunity to use natural substances with beneficial effect 
on glucose homeostasis and without side effects observed with 
drug therapy. The aim of this study was to evaluate the use of 
Myrtus communis, a hypoglycemic plant, for treating diabetes 
mellitus in alloxan-induced diabetic rats. 

Methods: two extracts (powder and infusion) were ad-
ministrated orally and daily, during 12 days to experimental 
alloxenic Wistar rats at the respective doses of 250 and 500 
mg/kg b.w. and 25 and 50 g/l. Body weight, liver index, blood 
glucose, serum level of creatinine, transaminase, phosphata-
se alkaline activity (PAL), cholesterol and hepatic glutathione 
were evaluated. 

Results: the effect of the extracts was advantageous in redu-
cing blood glycaemia (121,80g±22.50) (p ≤ 0.001) comparing 
to the control one (357.00g ± 145.40), and regulating bioche-
mical parameters except the cholesterol one. Indeed, the pow-
der extract (250 mg/kg) showed better results than the infusion 
one. The two extracts have not a hepatocytotoxicity and did not 
showed any sign of toxicity in rats. 

Conclusions: the presented data suggest that the two ex-
tracts of Myrtus communis have beneficial effect on the hy-
perglycemia in diabetic Wistar rats; however, the powder ex-
tract results are better than the infusion one. Further studies 
are needed to study the active constituents responsible for this 
propertie. 

Key words: alloxane, diabetes, myrtus communis, wistar 
rats. 
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PO2264
FORMULATION AND OPTIMIZATION BY EXPERI-
MENTAL DESIGN OF LOW-FAT MAYONNAISE BA-
SED ON SOY LECITHIN AND WHEY
N. Zaouadi1,2, A. Hadj ziane2 
1Department of Agronomy, Faculty of Veterinary 
and Agro Biology, SAAD DAHLAB University, BP 
270, soumâa, Blida, Algeria 
2Department of Chemistry, Faculty of Science, 
SAAD DAHLAB University, BP 270, soumâa, Blida, 
Algeria

Background and objectives: Traditional mayonnaise is a 
relatively microbiologically stable product containing high oil 
content and among its ingredients, egg yolk is most critical for 
the stability of the product (Hasenhuettl, 2008; Narsimhan and 
Wang, 2008). Nevertheless, one main problem with egg yolk 
is its high cholesterol content. In this way, extensive investiga-
tions are being carried out actually to develop low cholesterol 
sauces with similar characteristic to real mayonnaise. 

Methods: For this purpose, we focused on the following in-
vestigated steps: Characterization of commercial mayonnaise 
on low-fat (10%), as reference product, Experimental formu-
lation tests, finally a design study that consists to make tests 
using the method of design of experiments and to determine 
the optimal formula which has characteristics approximating 
those of the reference product. 

Results: Emulsifying power is provided by the use of soy le-
cithin and the total fat content in our formulations was limited 
to 16%. Droplet size measurement of employed mayonnaise 
samples at different times, show that the largest diameter of fat 
made of 16 tests does not exceed 18.5 µm. Results of stability to 
centrifugation reveals that the absence of the supernatant oily 
layer ensures the stability of the emulsion. However, the rheo-
logical of used of mayonnaises gives a yield stress of 56.1 Pa. 
Using the experimental design method, the number of trials 
can be limited to a number of design experiments of 16, and 
best formulation of the mayonnaise (without cholesterol) was 
obtained. 

Conclusions: Therefore, we can conclude that we have for-
mulated a product without cholesterol, reduced fat and can 
provide the body full of essential nutrient, namely whey pro-
tein (essential amino acids), fatty acids essential minerals (cal-
cium, phosphorus, sodium, potassium) and polysaccharides. 

Key words: low-fat mayonnaise, soy lecithin, whey, guar 
gum, design of experiments. 

PO2265
PREVALENCE AND PREDICTING CLINICAL 
OUTCOME OF CARDIAC PATIENTS BY NUTRITION 
RISK SCREENING (NRS).
R. Jayawardena1,2, A. Pathirana3, N. Lokunarangoda3,4, 
I. Ranathunga3, W. Santharaj3, S. Premaratne3 
1Diabetes Research Unit, Department of Clinical 
Medicine, Faculty of Medicine, University of Colom-
bo, Colombo, Sri Lanka 
2Institute of Health and Biomedical Innovation, 
Queensland University of Technology, Brisbane, 
Queensland, Australia 
3Institute of Cardiology, National Hospital of Sri 
Lanka, Colombo, Sri Lanka  
4Department of Medicine, Faculty of Medicine and 
Allied Sciences, Rajarata University of Sri Lanka, 
Mihintale, Sri Lanka.

Background and objectives: Malnutrition is highly preva-
lent among hospital admissions and is associated with, poor 
response to medical treatment as well as increased mortality, 
increased length of hospital stay and increased cost to the state. 
Cardiac patients are especially prone for nutritional risk due 
to apparent factors. The aim of this study is to assess the nu-
tritional status and the ability of the Nutrition Risk Screening 
(NRS) to predict the clinical outcome when applied to cardiac 
patients. 

Methods: Five hundred twenty six patients underwent nu-
tritional screening NRS on admission and each subject was fo-
llowed up until discharge and after one month to identify the 
clinical course and outcome. 

Results: Three hundred twenty three males (61.22%) and 
204 females (38.78%) were participated in the study. NRS di-
vided patients in to malnutrition categories of normal (230; 
43.7%), mild (33; 6.3%), moderate (132; 25.1%) and severe 
(131; 24.9%) respectively. The mean hospital stay is increasing 
with the NRS, patients with ‘normal’ nutrition category dis-
charged mean days of 4.5, whereas patients with severe mal-
nutrition stayed average 5.9 days. Compared to patients with 
severe malnutrition, other patients had two folds higher mor-
tality and three folds higher morbidity during hospital stay. 
During one month follow up severe malnourish patients had 
increased risk for death (two times) and hospital readmission 
compared to the rest of the patients.

Conclusions: Among cardiac patients nearly a quarter su-
ffers from severe malnutrition according to NRS. Prolonged 
hospital stay, higher mortality and morbidity were predicted by 
NRS among this patient population. Therefore, the nutritional 
screening should be applied to all cardiac patients to predict 
the unfavorable clinical outcome. 

Key words: cardiac patients, NRS, nutrition risk screening, 
malnutrition. 
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PO2266
DIFFERENCES BETWEEN FEMALE AND MALE DIA-
BETIC PATIENTS IN FACTORS ASSOCIATED WITH 
HYPERTRIGLYCERIDEMIA
B. Muktabhant1, N. Jeenkao1 
1Research Group on Prevention and Control of 
Diabetes in the Northeast, Faculty of Public Health, 
Khon Kaen University, Khon Kaen, Thailand

Background and objectives: Diabetic patients with hyper-
triglyceridemia frequently develop atherosclerosis. The aim of 
this study was to analyze factors associated with hypertriglyce-
ridemia in male and female diabetic patients. 

Methods: Subjects were 196 female and 61 male diabetic 
patients living in Krasung District, Burirum Province, Thai-
land. Fasting blood samples were taken for the determination 
of triglyceride (TG) levels. Body mass index (BMI) was cal-
culated, and waist circumference (WC) measured. Data were 
collected during the period January to April, 2011. Multiple 
logistic regression was used to identify factors associated with 
hypertriglyceridemia in female and male diabetic patients. 

Results: The mean (SD) age of the diabetes subjects was 
59.8 (10.5) years in females, and 57.4 (12.7) in males. The ave-
rage (SD) duration since the diagnosis of diabetes mellitus was 
6.1 (4.0) and 5.7 (4.6) years for female and male subjects, res-
pectively. The prevalence of abnormal TG levels (> 150mg/dl) 
was 31% in females and 23% in males. The female and male 
subjects categorized as obese (BMI > 25.0 kg/m2) were 33% 
and 39%, respectively. Abdominal obesity was found in 64% 
of females (WC > 80 cm) and only 23% of males (WC > 90 
cm). The results of the multiple logistic regression showed that 
abdominal obesity was the only factor associated with hyper-
triglyceridemia in the female subjects (OR adj = 2.50, 95% CI: 
1.21 – 5.19), whereas diabetic duration more than five years 
was the only factor associated in the male subjects (OR adj = 
0.17, 95% CI: 0.03 – 0.87). 

Conclusions: Greater emphasis needs to be placed on de-
creasing abdominal obesity to reduce triglyceride levels in 
female diabetic patients. The issue in male patients should be 
further investigated due to the small sample size in the present 
study. 

Key words: diabetes, hypertriglyceridemia, obesity. 

PO2267
BIRTH WEIGHT AND BREASTFEEDING: PROTECTI-
VE FACTORS AGAINST OBESITY
F. Tebbani1, H. Oulamara1, A. Agli1 
1Institute of Nutrition, Food and Food Technologies, 
Constantine, Algeria

Background and Objectives: Overweight at birth is corre-
lated with the occurrence of childhood obesity. Many epide-
miological studies are in favor of a protective effect of breast-
feeding against the development of childhood obesity. The 
objective was to study the prevalence of overweight and obesity 
in the child population of Constantine (Algeria) in terms of 
birth weight, type and duration of breastfeeding and the im-
pact of socio-economic status. 

Methodology: A study was conducted on a sample of 340 
children (153 girls and 187 boys) aged 6 to 12 years old, en-
rolled in the commune of Constantine in 2011. The question-
naire includes questions on the practice of breastfeeding, birth 
weight, socio-economic and anthropometric measurements 
(weight and height) of children. The IOTF criteria were used to 
assess overweight and obesity. 

Results: The overall prevalence of overweight is 21.76%. 
That of obesity is 5%. A significant association was observed 
between obesity and female gender (p = 0.007). The percentage 
of overweight children seems to be higher for the group with 
birth weight greater than or equal to 4 kg (26.47%, p = 0.6). A 
proportion of 85% of mothers reported having breastfed their 
children. The percentage of overweight appears to be the hig-
hest among children who were not breastfed (31.37%) against 
20.17% among children exclusively breastfed. the percentage 
of non-breastfed children is higher when the level of educa-
tion of mothers is higher compared to the low level (27.63% 
vs 13.25%, p = 0.005). The prevalence of overweight appears to 
decrease with increasing of the total duration of breastfeeding. 

Conclusions: The prevalence of breastfeeding is quite high 
in our population. The determining factors are the socio-eco-
nomic status and maternal education. A protective effect of 
breastfeeding against overweight seems to be highlighted. 

Key words: Birthweight, breastfeeding, children, 
overweight, prevention.
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PO2268
STRAIN-DEPENDENT ANTIBODY AND ANA-
PHYLACTIC RESPONSES TO WHEAT GLIADIN IN 
A/J MICE: AN ANIMAL MODEL FOR WHEAT-INDU-
CED FOOD ALLERGY
K. Hirano1,2, S. Hino2, K. Oshima1, T. Okajima3, D. Nada-
no1, T. Matsuda1 
1Department of Applied Molecular Biosciences, 
Graduate School of Bioagricultural Sciences, Nago-
ya University, Chikusa-ku, Nagoya, Japan 
2Department of Applied Biological Chemistry, Fa-
culty of Agriculture, Shizuoka University, 836 Ohya 
Suruga-ku Shizuoka, Japan 
3Department of Biochemistry II, Graduate School of 
Medicine, Nagoya University, 65 Tsurumai, Showa-
ku, Nagoya, Japan

Background and objectives: Wheat gliadins are major cau-
sative allergens of wheat-induced food allergy, including ana-
phylaxis, despite of their insolubility to water/salt-solutions. 
Detailed mechanisms on allergic sensitization and elicitation 
with gliadins remain unclear, though individual genetic predis-
position must in part be involved. In this study, we establish an 
animal model to better understand the allergenicity of gliadins 
and the immunological and pathophysiological mechanisms of 
wheat allergy. 

Methods: Four strains of mice with different H-2 haplotype 
(A/J, AKR/N, BALB/c, C3H/HeJ) were injected intraperitonea-
lly with fractionated gliadin. Specific antibodies to gliadin in 
mouse serum were evaluated using the ELISA and immuno-
blotting. The mice were orally administered with gliadin and 
systemic allergic and anaphylactic responses were studied. 

Results: Among four mouse strains, A/J mice showed the 
highest IgE response to i.p.-injected gliadins as analyzed by 
ELISA and immunoblotting, and provoked severe anaphylactic 
reactions as estimated by measuring rectal temperature decrea-
se and capillary permeability increase after administration of 
gliadin. Despite that serum IgE anti-gliadins levels as measu-
red by ELISA were not significantly different between the two 
strains, A/J mice experienced maximum drop after the gliadin 
challenge and severely decreased temperature in contrast with 
BALB/c mice. Causative allergenic components reactive with 
the IgE of A/J mice were estimated to be several components 
in α-gliadins and in α-gliadins as well as minor components in 
α-gliadins using ELISA and immunoblotting in combination 
with aluminum lactate-PAGE and SDS-PAGE. 

Conclusions: We report here a high-responder mouse stra-
in, A/J, to gliadins on not only specific IgE response but also 
anaphylactic reaction to oral gliadins. It was suggested that 
component- and/or epitope-specific IgE rather than the IgE to 
total gliadins affected provocation of severe anaphylactic res-
ponses to oral challenge with gliadins in A/J mice. 

Key words: wheat gliadin, allergy, anaphylaxy, mouse mo-
del.

PO2269
EVALUATION OF THE HYPOCHOLESTEROLE-
MIC EFFECT OF ANTIOXIDANT EXTRACTS FROM 
SOME ALGERIAN DATE VARIETIES (PHOENIX 
DACTYLIFERA) IN RATS 
S. Ouardia1, 2, S. Selma1, B. lynda1

1Departement of food sciences, faculty of sciences, 
Blida University, Blida, Algeria

Background and objectives: Because of the many virtues 
attributed to natural antioxidants, the aim of this study is to 
evaluate cholesterol lowering effect of dates phenols extracts. 

Methods: The first step of this work is the extraction and 
purification of the phenolic fraction from three Algerian date 
varieties (Mech Degla, Deglet Nour and Ghars) using two sol-
vents (methanol and ethanol) to assess their anti-radical poten-
tial and hypocholesterolemic activity in vivo. 

Results: The results show that the three ethanolic extracts 
are the most biologically active after purification. Also, it exists 
a correlation between the rate of total polyphenols that the 
ethanolic purified extracts contain, their anti-radical potential 
and their hypocholesterolemic activity, through the proportio-
nality of the found results, because more the extract is rich in 
total polyphenols more its antioxidant activity is raised and its 
hypolipemiant effect is effective. Mech Degla illustrates very 
well this relativity with a content total polyphenols of 311.65 
mg EAG / 100g, an antioxidant activity of 74,07% and a reduc-
tion of more than half rate of LDL in the blood at the second 
week of the treatment. 

Key words: Dates, phenolic extracts, purification, anti-radi-
cal potential, hypocholesterolemic effect.

PO2270
EFFECT OF HIGH OLIVE OIL DIETS ON PLASMA 
GLP1 LEVEL AND ADIPOCYTE DPP4 ACTIVITY
A B. Segarra1,2, M. Martínez-Cañamero1, A B. Villarejo1, 
L. Gajdošechová2, M. Ramírez1, I. Prieto1 
1Department of Health Sciences, University of Jaen, 
23071 Jaen, Spain 
2Institute of Experimental Endocrinology, Slovak 
Academy of Sciences, Bratislava, Slovakia

Background and objectives: Olive-oil enriched diets have 
demonstrated that increase GLP-1 release and improve gluco-
se tolerance. GLP-1 is cleaved by the proteolytic-activity di-
peptidyl-peptidase-IV (DPPIV), and several DPPIV-inhibitors 
have been developed for type-2-diabetes treatment. DPPIV is 
present on the surface of different cells, and there is a soluble 
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form in plasma. DPPIV also has been localized in epididymal 
adipose tissue, where it seems play and important role in the 
impaired glucose tolerance induced by high fat diets. In the 
present study, we analyzed the effect of different diet on plasma 
GLP-1 and DPPIV activity in adipose tissue. 

Methods: We analyzed the effect of two diets, enriched with 
olive oil (OO) and virgin olive oil (VOO), on plasma GLP-1 
and DPPIV-activity in epididymal adipose tissue, compared 
with a standard (S) and a high saturated fat diet (butter, B). 

Results: Only B group had high body weight gain (p < 
0.05). The weight of adipose tissue also was higher in B mice 
compared with S diet (p < 0.01). No changes were observed 
in fasting plasma glucose. However, insulin levels in OO and 
VOO groups were lower compared with B (p < 0.05), impro-
ving the index of insulin resistance (HOMA) in VOO compa-
red with B (p < 0.01). It was accompanied by an increased levels 
of GLP-1 in VOO, although not significantly compared with S 
(p>0.05). DPP4-activity was significantly increases in epididy-
mal adipose tissue of VOO compared with B (p < 0.05). A sig-
nificant inverse correlation was demonstrated between adipose 
tissue DPP4-activity and several components of the metabolic 
syndrome cluster: body weight (r=-0.52, p < 0.01), and HOMA 
index (r=-0.47, p < 0.05). 

Conclusions: These results indicate that the intake of a rich 
diet in VOO may be an effective prevention strategy for obesity 
and metabolic disorders. 

Key words: olive-oil, DPPIV, GLP-1. Acknowledgements: 
Plan Propio UJA (PP2009/13/03) / PI Excelencia, Junta de An-
dalucía (AGR-6340). 

PO2271
HIGH FAT DIETS AND PLASMA LEVELS OF ADIPO-
KINES: EFFECT OF DIETARY FATTY ACIDS
A B. Segarra1, M. Martínez-Cañamero1, A B. Villarejo1, 
M. Ramírez1, I. Prieto1 
1Department of Health Sciences, University of Jaen, 
Jaen, Spain

Background and objectives: High fat diets are normally 
associated with the development of obesity, insulin resistance 
and abnormalities in the regulation of food intake. The long 
term administration of these diets plays an important role in 
the development of obesity and insulin resistant, and obesity 
is usually characterized by a ‘low grade of inflammatory status’. 
However, it seems that the type of fat is critical for these effects. 
The main objective of this work was analyzed the effect of high 
fat diets, with different fatty acid profile and polyphenols con-
tents, on postprandial levels of leptin, resistin and IL-6. 

Methods: Four groups of male Swiss Webster mice (n = 9) 
were fed for 12 weeks with different diets: standard (S, 3% fat), 

and supplemented (20%) with olive oil (OO), virgin olive oil 
(VOO) or butter (B). After experimental period, only B group 
reached significantly higher body weight and visceral (epidi-
dymal) adipose tissue amount, compared with standard diet. 
Plasmatic postprandial levels (30 min after feeding) of leptin, 
resistin and IL-6 were determined by Luminex Assay. 

Results: Data indicate significantly higher levels of leptin 
in B versus S and OO diets (p < 0.01). Similarly, the high level 
of plasmatic IL-6 corresponded to B compared with the others 
three diets (p < 0.001). B diet also increased significantly (p < 
0.001) plasmatic levels of resistin. 

Conclusions: These results indicate a specific effect of the 
fat type on plasma levels of adipokines involved in control of 
food intake, insulin resistant and inflammatory markers, and 
could support the beneficial effects of high monounsaturated 
fatty acids diets. 

Key words: Leptin, resistin, IL-6, olive oil. Acknowledge-
ments: Plan Propio UJA (PP2009/13/03) / PI Excelencia, Junta 
de Andalucía (AGR-6340). 

PO2272
PREVALENCE OF FOOD INTOLERANCE AND DUM-
PING SYNDROME IN BARIATRIC SURGERY PA-
TIENTS
R F. Simony1, L. Garcia1 
1Mackenzie University, São Paulo, Brazil

Background and Objectives: Obesity is considered a chro-
nic disease whose prevalence has grown substantially. One of 
the treatments proposed for obesity is bariatric surgery, howe-
ver, brings with it some important complications for healthy. 
This study is aimed at assessing the prevalence of food into-
lerance and dumping syndrome in bariatric surgery patients. 

Methods: In a cross sectional study, subjects were asked 
to answer a questionnaire provided on a web-based platform 
linked to a blog specifically addressing bariatric surgery and 
nutrition themes and advertised on discussion groups and so-
cial networks. 

Results: We evaluated 71 patients, both sexes, aged between 
18 and 50 years who underwent bariatric surgery. The preva-
lence of food intolerance was 60.6% and of dumping syndro-
me was 66.1%. The main foods that triggered food intolerance 
were meat (28.1%), rice (11.2%) and vegetables (4.2%). The 
main foods that triggered dumping syndrome were ice cream 
(49.2%), condensed milk (49.2%) and fried foods in general 
(49.2%). The most common symptoms related to food intole-
rance were pinching (38%), abdominal discomfort (38%) and 
vomit (27%) and the main symptoms related to dumping syn-
drome were nausea (60.5%), ‘wishing to lie down’ (56.3%) and 
sleepiness (52.1%). 
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Conclusions: Although most subjects affirmed being fa-
miliar with the concepts of dumping syndrome and food in-
tolerance, clinical and nutritional monitoring is fundamental 
before and after bariatric surgery in order to prevent the deve-
lopment of such complications. 

Key words: dumping syndrome, bariatric surgery, food in-
tolerance.

PO2273
MULTIPLE MICRONUTRIENT SUPPLEMENTATION 
IMPROVES SMALL BOWEL HISTOLOGICAL AR-
CHITECTURE AND ABSORPTIVE AREA IN ZAM-
BIAN ADULTS.
J. Louis-Auguste1,2, S. Greenwald2, R. Banda3, P. Kelly1,3 
1Centre for Digestive Diseases, Queen Mary Univer-
sity of London, London, UK 
2Pathology Group, Queen Mary University of Lon-
don, London, UK 
3Tropical Gastroenterology & Nutrition Group, 
University of Zambia School of Medicine, Lusaka, 
Zambia

Background and objectives: Disadvantaged populations in 
tropical and subtropical zones have a high incidence of envi-
ronmental enteropathy (EE), characterized by abnormalities of 
small bowel architecture, intestinal permeability and absorp-
tive capacity. This hitherto untreatable disorder may explain 
why oral vaccine efficacy in tropical populations is markedly 
reduced compared to Western populations. We investigated 
the effect of multiple micronutrient supplementation (MM) on 
small bowel architecture in EE. 

Methods: As part of a randomised double blind placebo 
controlled trial (ISRCTN68751738) of MM on oral vaccine 
efficacy, consenting adults from Misisi, Lusaka, Zambia, were 
randomized to receive six weeks of 15 micronutrients as a daily 
capsule or placebo, followed by oral Typhoid vaccine (Ty21a). 
Small bowel biopsies were collected after the supplementation 
period, and 2-14 days after vaccination. For this study, correctly 
orientated biopsy sections were digitized and analyzed using a 
semi-automated image analysis program. Villous height (VH), 
crypt depth (CD), villous width (VW), villous perimeter (VP 
as a measure of epithelial surface area), villous cross sectional 
area (VA as a measure of villous compartment volume) and 
muscularis mucosae length were measured. 

Results: 23 patients received MM and 23 received placebo. 
Baseline characteristics in the two groups were comparable. 
Mean VH was 12.9% greater and VP per 100µm of mucosa was 
31.0% greater in the MM group (mean values MM vs place-
bo: VH 276.5µm v. 244.9µm, p = 0.02; VP 411.4µm/100µm v. 

314.0µm/100µm, p = 0.01; Kruskal-Wallis). No significant di-
fferences were observed in VW, CD or VA per unit ML. There 
was no effect of HIV status. Well orientated biopsies before and 
after the vaccination phase were available for 14 patients; no 
changes were observed attributable to vaccination. 

Conclusions: Multiple micronutrient supplementation im-
proves small bowel villous height and absorptive area in adults 
with EE. This effect is independent of HIV status. 

Key words: Evironmental enteropathy; morphometry; mi-
cronutrients; malnutrition. 

PO2274
PARAOXONASE 1 ACTIVITY AND ITS RELATIONS-
HIP WITH OBESITY AND CARDIOVASCULAR RISK 
IN ADOLESCENTS
A. Mello1, C. Sanibal1, I. Silva1, N. Damasceno1

1School of Public Health, University of Sao Paulo, 
USP, Brazil

Background and objectives: Obesity adolescence as a me-
tabolic disorder considered an important factor for cardio-
vascular diseases in adults. Lipid profile, electronegative LDL 
[LDL (-)], non-esterified fatty acids (NEFAs), adipokines and 
paraoxonase 1 (PON1) are potential new risk factors for car-
diovascular disease, however this biomarkers are sparkly mo-
nitored in adolescents. Our goal was to assess the PON1 acti-
vity and investigate its possible relationship with obesity and 
cardiometabolic risk factors of adolescents. 

Methods: 237 adolescents, aged 10-19 years, both sexes 
from public school (Sao Paulo, Brazil) were included in this 
study. Anthropometric and body composition parameters 
were monitored. Lipid profile, LDL(-), anti-LDL(-) antibodies, 
NEFAs, α-tocopherol, leptin, resistin, adiponectin levels were 
analyzed in plasma. Statistical analysis was performed by linear 
tendency and Spearman test (p < 0.05). 

Results: Adolescents were distributed in tertiles of PON1. 
It was not observed differences in total cholesterol, LDL-C and 
ApoB in function of tertiles of PON1. However, body mass in-
dex (BMI) (p < 0.001), waist circumference (WC) (p < 0.001), 
body fat mass (BFM) (p < 0.001), HOMA (p < 0.001), triglyce-
rides (p = 0.025), NEFAs (p = 0.020), LDL (-) (p = 0.029), leptin 
(p < 0.001) and resistin (p = 0.022) were significantly higher in 
adolescents in the lowest tertile of PON1. In opposite, HDL-C 
(p = 0.014), ApoA1 (p = 0.004), anti-LDL (-) antibodies (p = 
0.003), α-tocopherol (p = 0.002) and adiponectin (p = 0.014) 
showed higher values in adolescents in the highest tertile of 
PON1. The impact of PON1 on cardiovascular risk factors 
was confirmed by negative correlation with BMI (r=-0.62, p 
< 0.001), WC (r=-0.60, p < 0.001), BFM (r=0.40, p < 0.001), 
HOMA (r=-0.28, p < 0.001), NEFAs (r=-0.14, p = 0.037), leptin 
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(r=-0.49, p < 0.001) and resistin (r=-0.22, p = 0.007). Positive 
correlation were found between PON1 and HDL-C (r=0.16, p 
= 0.013), ApoA1 (r=0.23, p<0.001), α-tocopherol (r=0.15, p = 
0.024), anti-LDL (-) antibodies (r=0.20, p = 0.002) and adipo-
nectin (r=0.26, p = 0.001). 

Conclusions: Elevated PON1 activity is associated as pro-
tector factor for obesity and cardiovascular risk of adolescents. 

Key words: Adolescents, obesity, cardiovascular disease, 
PON1. Financial Support: FAPESP (07/57601-5, 07/57602-1).

PO2275
ELETRONEGATIVE LDL AND ITS AUTOANTIBO-
DIES IN ADOLESCENTS WITH RISK FOR CORO-
NARY ARTERY DISEASE
A. Mello1, I. Silva1, T. Sampaio1, N. Damasceno1 
1 School of Public Health, University of Sao Paulo, 
USP, Brazil

Background and objectives: Recent studies indicate that 
the atherosclerotic process starts in the childhood. Early detec-
tion of high blood cholesterol in asymptomatic persons allows 
the identification of an important modifiable risk factor for 
coronary artery disease (CAD). Electronegative LDL [LDL(-)] 
and its autoantibodies could elucidate predictive information 
to evaluate atherosclerosis progression and it can represent a 
biomarker for CAD. Our goal was to determine LDL (-) and its 
autoantibodies in adolescents with risk for CAD. 

Methods: 237 adolescents, aged 10-19 years, both sexes 
from public school (Sao Paulo, Brazil) were included in this 
study. Anthropometric and body composition parameters were 
monitored. Lipid profile, LDL(-), anti-LDL(-) antibodies, NE-
FAs, α-tocopherol, leptin, resistin and adiponectin concentra-
tion were analyzed in plasma. Statistical analysis was perfor-
med by t-student and Mann-Whitney (p < 0.05). 

Results: The body mass index (BMI) was calculated, and 
adolescents were classified in Eutrophic and Overweight 
group, according WHO (2007). It was not observed differences 
in relation LDL(-), total cholesterol (TC), LDL-C, triglycerides 
(TG), ApoB and α-tocopherol concentration. Anti-LDL(-) an-
tibodies (p = 0.001), HDL-C (p = 0.001), PON1 (p < 0.001), 
ApoA1 (p < 0.001) and adiponectin (p < 0.001) were signifi-
cantly lower in Overweight group. Opposite results were found 
in TC/HDL-C (p = 0.008), ApoB/ApoA1 (p = 0.001), NEFAs (p 
= 0.012), leptin (p < 0.001) and resistin (p = 0.001). The waist 
circumference was measured, and adolescents were classified 
in Normal and CAD group, according Fernández (2004). It 
was not observed differences in relation TC, LDL-C, TG, ApoB 
and NEFAs. Anti-LDL(-) antibodies (p = 0.002), HDL-C (p = 
0.002), PON1 (p < 0.001), ApoA1 (p = 0.047), HDL-C/ApoA1 
(p = 0.004), adiponectin (p = 0.001) and α-tocopherol (p = 

0.011) concentration were significantly lower in CAD group. 
Inverse results were observed for LDL(-) (p = 0.023), CT/HDL-
C (p = 0.001), non-HDL (p = 0.025), ApoB/ApoA1 (p = 0.010), 
resistin (p = ep < 0.001). 

Conclusions: High LDL(-) and low anti-LDL(-) antibodies 
concentration can be associated as risk factor for overweight 
and CAD in adolescents. 

Key words: adolescents, overweight, CAD, LDL(-), anti-
LDL(-) antibodies. Financial Support: FAPESP (07/57601-5, 
07/57602-1).

PO2276
ASSOCIATION OF TRANS-FATTY ACIDS IN AB-
DOMINAL SUBCUTANEOUS AND VISCERAL FAT 
WITH DIABETES MELLITUS AND CARDIOVASCU-
LAR RISK FACTORS IN MEXICAN WOMEN
M. Ballesteros-Vásquez1,2, E. Guillot1, A. Robles1, I. Gri-
jalva1, R. Nieblas1, E. Artalejo1, C. Ramirez1, R. Cisneros2, 
G. Caire1, M. Ortega1 
1Departamento de Nutrición y Metabolismo, Centro 
de Investigación en Alimentación Y Desarrollo A.C 
(CIAD AC), Hermosiloo, Sonora, México 
2Clínica de Obesidad. Hospital Ignacio Chávez, Ave 
Juárez Sn, Hermosillo, Sonora, Meximo

 Background and objectives: Trans fatty acids (TFA) are 
produced as a result of the partial hydrogenation of cooking 
oils, so they are found in a variety of foods. Clinical and epi-
demiological studies indicate that these fatty acids may be de-
posited in abdominal subcutaneous tissue and be a risk factor 
for myocardial infarction. Objective: To determine if dietary 
TFA are deposited in the abdominal subcutaneous and visceral 
adipose tissues, and evaluate their potential associations with 
diabetes mellitus and cardiovascular disease. 

Methods: The study was cross-sectional and included 18 
adult women aged 22-54 years undergoing abdominal surgery. 
Body composition, diet (food frequency questionnaire), glu-
cose, insulin, lipid profile, blood pressure, and the content of 
TFA of abdominal subcutaneous and visceral adipose tissues 
were measured. 

Results: Results indicate that TFA are deposited in higher 
quantities in visceral compared to subcutaneous adipose tissue 
(1.8 vs 1.3%; <0.05). The main trans isomers in both tissues 
were the elaidic (18:1n9t) and linoelaidic (18:2n6t) acids. Posi-
tive correlations between TFA in visceral fat and body weight, 
waist circumference and % of fat were found (r = 0.62; r=0.61; 
r= 0.54 respectively; p <0.05). After adjustment for age, BMI, 
caloric intake from monounsaturated and saturated fat, the 
variability of HDL-C levels was explained by age and the 18:1 
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isomer in subcutaneous fat (R 2 = 0.87; p < 0.01). Insulin was 
related to the intake of saturated fatty acids and the 18:2 isomer 
of TFA in visceral fat (R 2 = 0.87; p < 0.01). 

Conclusions: The dietary TFA are deposited in abdominal 
fat and affect HDL-C and insulin levels. 

Key words: Trans fatty acids, adipose tissue, cardiovascular 
disease, diabetes mellitus. 

PO2277
THE RELATIONSHIP BETWEEN DIETARY CALCIUM 
INTAKE, PHYSICAL ACTIVITY AND BONE LOSS 
RATE AMONG CHINESE PERIMENOPAUSAL WO-
MEN
J. Deng1, 2, Q. Lin2, Y M. Huang2, G L. Yang3, J J. Liu3 
1Department of Epidemiology and Health Statistics, 
School of Public Health, Central South University, 
Changsha, Hunan, China 
2Department of Nutrition and Food Hygiene, 
School of Public Health, Central South University, 
Changsha, Hunan, China 
3Department of Women Healthcare, Women’s 
Healthcare Centre, Changsha Hunan, China

Background and objectives: Although a number of 
treatments have been taken in the therapy of postmenopausal 
osteoporosis, prevention of this disease is still considered more 
profound and mainly focused on increase dietary calcium in-
take and physical activity level, especially for Asian women. 
The aim of this study is to determine the relationship between 
dietary calcium, physical activity and their interaction with 
bone loss in Chinese perimenopausal women. 

Methods: 189 perimenopausal women who go to women’s 
health care center of Hunan province, China for routine physi-
cal examination were selected. The bone mineral density at Fe-
moral Neck, Ward’s triangle, trochanter, total hip and lumber 
2~4 were measured, daily dietary calcium intake and physical 
activity were estimated by validated calcium FFQ and WHO 
recommended physical activity questionnaire. The BMD were 
retest 10~13 months later. Main effects of calcium intake, phy-
sical activity and their interaction on bone loss were analyzed. 

Results: Among women dietary calcium intake low than 
505.6 mg/d, insufficient activity lead to an additional 0.64% 
and 0.84% bone loss of the Wards triangle and total hip compa-
red to the high active physical activity group. Among women 
whose dietary calcium intake ranged 505.6 mg/d~ 652.2 mg/d, 
insufficient activity lead to an additional 0.79% bone loss of the 
Wards triangle compared to the high active physical activity 
group. Among women dietary calcium intake between 652.2 
mg/d~ 851.7mg/d, full sit-active group leading to an additional 
1.67% and 1.88% bone loss of the torchanter and the totol hip. 

Conclusions: The interaction between dietary calcium in-
take and physical activity level impacted the bone loss of Ward 
triangle, trochanter and total hip of Chinese perimenopausal 
women; dietary calcium intake low than 505.6 mg/d and full 
sit-active were of the greatest impact. 

Key words: Postmenopausal Osteoporosis (PMOP), bone 
loss, dietary calcium intake, physical activity, mixed linear mo-
del. 

PO2278
NUTRITION SUPPORT IN OLDER INPATIENTS AND 
ITS ASSOCIATION WITH NUTRITIONAL STATUS 
AND CLINICAL OUTCOME
H. P1, B. Dong1 
1West China Hospital, Sichuan University, Sichuan, 
China

Background and objectives: Malnutrition is a medical con-
dition caused by an improper or insufficient diet and associa-
ted with negative clinical outcomes. Older inpatients are easy 
to develop to malnutrition. Methods to improve or maintain 
nutritional intake are known as nutrition support (NS). Nutri-
tional status and NS of Chinese older inpatient is unclear. This 
study intends to know the current situation of NS in China. 

Methods: This study was taken at West China Hospital of 
Sichuan University in March and April of 2012. Two doctors 
take a questionnaire in 24 hours after patients’ admission. Pa-
tients were followed up to discharge day or the 30th days af-
ter hospitalization. Mini Nutritional Assessment-Short Form 
(MNA-SF) and Nutritional Risk Screening 2002 (NRS) of nu-
tritional status were used to assess nutritional status. SPSS Sta-
tistics version 19 was used for analysis. 

Results: 933 older inpatients were included, 49 inpatients 
were excluded, and 407 patients were followed up (19 patients 
died). 14.5% patients assessed by MNA-SF and 41.2% patients 
assessed by NRS were malnourished. 532 patients received NS, 
comprised 36.8% (n = 196) patients with parenteral nutrition 
(PN), 54.4% (n = 279) patients with enteral nutrition (EN). NS 
was not associated with nutritional status assesses by MNA-SF 
(OR: 1.3, 95%: CI 0.9-1.9) and NRS (OR: 1.29, 95% CI 0.97-
1.68). LOS of patients with NS was 17.5±9.7 days, and patients 
without NS was 11.3±7.1 days (p = 0.000). Four dead patients 
received NS, and 15 dead patients did not receive NS (OR: 15.9, 
95% CI: 5.13-49.3). 

Conclusions: Nutritional support was not guided by nutri-
tional status in this study. Patients who were older, poor nutri-
tional status were easy to receive PN. Though patients received 
NS had a longer LOS and a higher mortality than patients did 
not received in this study. More multicenter and larger resear-
ches about older patients’ NS are needed. 

Key words: malnutrition, nutritional support, aged, MNA-
SF, NRS. 



1357Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

PO2279
RESVERATROL UPTAKE BY VASCULAR ENDOTHE-
LIAL CELLS IS THROUGH PASSIVE DIFFUSION 
AND AN SGLT1-MEDIATED PROCESS
Y. Long1, C. Ming-liang1, J. Xin1, X. Qi1, Z. Ting1, C. Hui1, F. 
Yu-jie1, Z. Jun-dong1, Z. Qian-yong1, M. Man-tian1 
1Research Center For Nutrition and Food Safety, Ins-
titute of Military Preventive Medicine, Third Military 
Medical University, Chongqing, P.R. China

Background and objectives: Resveratrol is a natural po-
lyphenol that exerts potent effects on suppress atherosclerosis 
(AS). However, its low concentration in plasma has placed this 
role in doubt. Thus, resveratrol effects might be dependent on 
its transport into vascular endothelium; a question not pre-
viously addressed, in spite of its obvious and fundamental im-
portance. 

Methods: Human umbilical vein endothelial cells (HU-
VECs) were cultured and exposed to different doses (0.1, 1, 10 
and 20 µM) of resveratrol. The uptake of resveratrol by HU-
VECs were detected by fluorescence microscopy and HPLC 
assays. and the role of sodium-dependent glucose transporter 
1 (SGLT1) in resveratrol uptake were measured. Additionally, 
Sprague-Dawley rats were administrated intragastricly with 
resveratrol of 100mg/kg and the concentration of resveratrol in 
the blood and blood vessels were measured. 

Results:Via HPLC, we found that resveratrol was absorbed 
by human umbilical vein endothelial cells in a temperature-, 
concentration-, and time-dependent manner suggesting the 
involvement of passive diffusion and active transport. As de-
termined by confocal laser scanning microscopy, resveratrol 
primarily distributed throughout the cytoplasm. Furthermore, 
resveratrol absorption was modulated by serum proteins and 
sodium-dependent glucose transporter 1 (SGLT1), yet inhibi-
ted by glucose (an SGLT1 substrate) and phlorizin (an SGLT1 
selective inhibitor) as well as SGLT1 siRNA transfection. Addi-
tionally, the concentration of resveratrol in blood vessels of rats 
administrated with resveratrol declined more slowly up to 24 h 
compared to that in the blood. 

Conclusions: Our results suggested that the intracellular 
resveratrol pool was more important than the serum level in 
vivo and SGLT1 was a key factor in transmembrane polyphe-
nol transport. 

Key words: resveratrol, vascular endothelial cells, atheros-
clerosis, sodium-dependent glucose transporter, transmem-
brane transport. Acknowledgements This work was supported 
by the National Natural Science Foundation of China (grant 
number 81172670) and the Youth Innovation Foundation of 
the Third Military Medical University (2012XJQ06).

PO2280
SUPPRESSION OF DIABETES-ASSOCIATED GLO-
MERULAR ANGIOGENESIS BY ANTHOCYANIN-
RICH PURPLE CORN EXTRACT
M K. Kang1, S H. Park1, Y H. Kang1 
1Department of Food Science and Nutrition, Hallym 
University, Chuncheon, Republic of Korea

Background and objectives: Diabetic nephropathy (DN) is 
one of the major diabetic complications and the leading cau-
se of end-stage renal disease of which prevalence continues to 
increase. Abnormal angiogenesis results in new vessels that 
are often immature and play a pathological role in DN, con-
tributing go renal fibrosis and disrupting glomerular failure. 
Purple corn utilized as a daily food exerts various disease-
preventive activities. This study focused on the implication of 
HIF (hypoxia inducible factor)-1α-vascular endothelial growth 
factor (VEGF)-angiopoietin (Ang) in the development of dia-
betic kidney and on the therapeutic role of purple corn extract 
(PCE) in delaying diabetic glomerular angiogenesis. 

Methods: Human endothelial cells were cultured in con-
ditioned media of renal mesangial cells exposed to 33 mM 
high glucose (HG-HRMC) in the presence of 1-20 μg/ml PCE. 
Cellular expression levels of the angiogenesis biomarkers, en-
dothelial HIF-1α, VEGF, Ang-1 and Ang-2, were determined 
by Western blot analysis. In the in vivo study db/db mice re-
ceived 10 mg/kg PCE for 8 weeks. Plasma level of VEGF was 
determined by ELISA, and renal tissue levels of HIF-1α, VEGF, 
Ang-1, Ang-2 and Tie2 were measured by Western blot analy-
sis. 

Results: PCE inhibited endothelial expression of HIF-1α, 
VEGF, Ang-1 and Ang-2 induced by HG-HRMC conditioned 
media. Additionally, oral administration of PCE diminished 
plasma level of soluble VEGF. PCE alleviated glomerular an-
giogenesis of diabetic kidney by attenuating the induction of 
HIF-1α, VEGF, Ang-1, Ang-2 and Tie2 in kidney tissue of db/
db mice. Accordingly, PCE appeared to antagonize glomerular 
angiogenesis due to chronic hyperglycemia. 

Conclusions: PCE may be a potent therapeutic agent tar-
geting abnormal angiogenesis in DN leading to kidney failure. 

Key Words: Purple corn, diabetic nephropathy, glomerular 
angiogenesis, vascular endothelial growth factor, angiopoietin. 

Acknowledgement: This work was supported by the Natio-
nal Research Foundation of Korea grant funded by the Korea 
government (2012H1B8A2026122).
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PO2281
ANTIOXIDANT SUPPLEMENT HAD A LOWER 
EFFECT OF ATOPIC DERMATITIS IN YOUNG CHIL-
DREN: A RANDOMIZED, DOUBLE-BLIND, PLACE-
BO-CONTROLLED, CLINICAL TRIAL
S Y. Oh1, 2, S O. Kwon1, H S. Park2, J W. Seo3, H Y. Choi4, J 
Y. Chung1 
1Department of Food and Nutrition, Kyung Hee 
University, Seoul, Korea 
2Department of Preventive Medicine, School of 
Medicine, Ewha Medical Research Center, Ewha 
Womans University, Seoul, Korea 
3Department of Pediatrics, School of Medicine, 
Ewha Womans University, Seoul, Korea 
4Department of Dermatology, School of Medicine, 
Ewha Womans University, Seoul, Korea

Background and objectives: Antioxidant intakes such 
as vitamin A, C and E have been reported to have an inverse 
association with the prevalence of atopic dermatitis (AD) in 
epidemiological studies. In order to confirm these findings, we 
conducted a randomized, double blind, and placebo controlled 
clinical trial in 109 young children with atopic dermatitis (n 
= 55 for the control group and n = 54 for the placebo group). 

Methods: We developed an antioxidant supplement inclu-
ding vitamin E, vitamin C and β-carotene as a chewable tablet 
and provided the supplement to SG for 3 months. Placebo ta-
blets were given to the control group children. Nutrient levels 
of the antioxidant supplement were approximately 30% of the 
upper levels for Korean young children. Besides the SCORing 
Atopic Dermatitis (SCORAD) index evaluation, we measured 
levels of blood antioxidant nutrients (α-tocopherol, β-carotene, 
and vitamin C), oxidative stress (blood malondialdehyde 
[MDA] and 8-isoprostane) and immune marker (serum IgE) 
before and after supplementation. 

Results: Antioxidant supplementation had significant 
effects on increased serum α-tocopherol and β-carotene levels 
and decreased SCORAD scores (p < 0.05). No such effect exis-
ted in blood MDA. 

Conclusions: These findings suggest that adequate doses of 
multiple antioxidant supplements may be beneficial for AD in 
young children. 

Key words: atopic dermatitis, antioxidants, SCORAD, 
supplement, children. 

PO2282
MARKERS OF INFLAMMATION ASSOCIATED WITH 
NAFLD
R Leis1, A Gonzalez1, C Aguilera2, Y Olza2, M Gil-Cam-
pos3, N Martinón1, A Gil2, R Tojo1

1Department of Pediatrics, Universitary Clinic Hos-
pital of Santiago-Santiago de Compostela Universi-
ty, Santiago de Compostela, Spain 
2Department of Biochemistry and Molecular Biolo-
gy II, School of Pharmacy, Institute of Nutrition and 
Food Technology, Centre of Biomedical Research, 
University of Granada, Granada, Spain 
3Department of Pediatrics, Hospital Reina Sofía, 
Córdoba, Spain

Background and objectives: Non alcoholic fatty liver di-
sease (NAFLD) is closely associated with obesity, being this a 
proinflammatory state. Pro-inflammatory cytokines such as 
tumor necrosis factor-alpha (TNF-alpha), interleukin-6 (IL-6) 
and C-reactive protein (CRP) or the antinflammatory adipo-
nectin, could be critically involved in the pathophysiology of 
NAFLD. The objective of this work is to study the relation bet-
ween NAFLD and inflammatory markers.

Methods: We studied 593 children and adolescents, age 
range 2 to 18 years. NAFLD presence was determinated by ul-
trasound by a single observer. Analytical data were collected 
assessing CRP by Inmulite 2000 Siemens autoanalyzer, TNF 
alpha by Inmulite one Siemens autoanalyzer, and adiponectin 
and IL-6 by radioinmunoassay. 

Results: The prevalence of NAFLD in this sample (78.9% 
present overweight) is 17.8%. Most of children develop the gra-
de I NAFLD (88.5%), 9.5% grade II, and only 1.9% grade III. 
Children with CRP serum levels above 3mg/l present higher 
percentage of NAFLD (22.8% vs 15.8%,p = 0.002). In relation 
to IL-6, 78.3% children and adolescents with levels below 7ng/l 
do not present NAFLD, 19.1% present grade I and only 2.6% 
of them develop grade II-III. Instead children with IL-6 le-
vels above 7ng/l do not develop NAFLD in a lower percentage 
(68.7%), being more frequent mild and moderate-severe NA-
FLD in this group (26.7% and 5% respectively). Other markers 
such as TNF alpha and adiponectin no statistically significant 
differences observed regarding NAFLD. 

Conclusions: In view of the results could be of interest per-
forming liver ultrasound in children and adolescents with high 
BMI and high CRP and/or IL-6 levels, in order to diagnose the 
presence of NAFLD. 

Key words: Obesity, citokynes, inflammation, non alcoholic 
fatty liver disease. 
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PO2283
KAEMPFEROL ATTENUATES AIRWAY FIBROSIS BY 
DISTURBING TGF-¥Â1-PAR-1 SIGNALING IN HU-
MAN BRONCHIAL EPITHELIAL CELLS AND OVAL-
BUMIN-CHALLENGED MICE
J H. Gong1, S Y. Han1, Y H. Kang1 
1Department of Food Science and Nutrition, Hallym 
University, Chuncheon, Republic of Korea

Background and objectives: Asthma is characteristic of 
the structural remodeling of airway epithelium accompanying 
epithelial damage, mucosal fibrosis, smooth muscle thickening 
and increased deposition of extracellular matrix components. 
Airway fibrosis entails epithelial cell modulation and matrix 
expansion increased submucosal cells expressing the profibro-
tic cytokine, transforming growth factor (TGF)-β. However, 
little is known about the localization of lung airway protease 
activated receptor-1 (PAR-1) and relationship between PAR-
1 and epithelial to mesenchymal transition (EMT) in airway 
fibrosis. This study investigated that kaempferol attenuated 
airway allergic responses by blocking epithelial PAR-1 signa-
ling activated by lipopolysaccharide (LPS)-associated TGF-β. 

Methods: Epithelial BEAS-2B cells were pretreated with 
1-20 µM kaempferol and stimulated with 2 µg/ml LPS or 10 
ng/ml TGF-β1. BALB/c mice were sensitized with ovalbumin 
(OVA) and received a single dose of OVA with oral treatment 
of 10-20 mg/kg kaempferol. Cellular expression of several tar-
get gene proteins and matrix proteinase (MMP) activity were 
determined by Western blot analysis and gelatin zymography, 
respectively. 

Results: Kaempferol nontoxic at 1-20 µM suppressed the 
LPS induction of epithelial PAR-1 and TGF-¥â1. This com-
pound attenuated TGF-β1-enhanced MMP-9 secretion and 
cellular PAR-1 expression. Additionally, the TGF-β1 induc-
tion of mesenchymal marker proteins such as collagen I and 
smooth muscle α-actin through was attenuated by kaempferol 
through disturbing PAR1 activation. The epithelial adherence 
junction protein E-cadherin was substantially induced by trea-
ting kaempferol. Oral administration of kaempferol suppressed 
PAR-1 expression and encumbered smooth muscle cell excres-
cence in OVA-challenged mice. Therefore, kaempferol inhibi-
ted airway wall thickening and EMT via disrupting TGF-β1-
PAR-1 signaling. 

Conclusions: The dietary compound kaempferol may be 
a potent therapeutic agent for preventing airway fibrosis and 
remodeling due to endotoxin-associated profibrotic cytokine. 

Key Words: Kaempferol, asthma, protease activated recep-
tor-1, epithelial cells, ovalbumin. 
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A BETTER WAY TO REDUCE CARDIOVASCULAR 
RISK AMONG PATIENTS WITH METABOLIC SYN-
DROME? STUDY PROTOCOL FOR A HOSPITAL-BA-
SED RANDOMIZED CONTROLLED TRIAL
P. Amarasekara1,2, P. Katulanda2, P A. de Silva3 
1National Hospital of Sri Lanka, Colombo, Sri Lanka 
2Department of Clinical Medicine, Faculty of Medi-
cine, University of Colombo, Sri Lanka 
3Department of Physiology, Faculty of Medicine, 
University of Colombo, Sri Lanka

Background and objectives: Non communicable disea-
ses (NCD’s) are the commonest cause of disease burden in Sri 
Lanka (SL), accounting for 85% of ill- health, disability and 
early death, contributed by behavioral risk factors leading to 
metabolic syndrome (MS) and increasing risk of cardiovas-
cular diseases (CVD). Presently, management of NCDs in SL 
lacks an evidence based, culturally sensitive lifestyle interven-
tion program for patients attending medical clinics. This ran-
domized controlled trial aims to develop and assess effective-
ness of a culturally relevant lifestyle intervention program for 
reduction of cardiovascular risk in urban adults with MS. 

Methods: A culturally relevant lifestyle program, including 
an activity booklet will be designed after a participatory pro-
cess involving patients, health staff and other stakeholders. N 
=423 participants with MS will be randomized into 3 groups: 
Group1 will follow routine care, group2, individually counse-
led for nutrition and lifestyle modification along with routine 
care while group3 in addition, will have peer support. The 6 
month intervention will consist of individual counseling, peer 
support groups will complete the activity booklet in the peer 
group sessions (14- 15 members/group). At baseline and post 
intervention, participants will undergo an assessment regar-
ding anthropometric measurements (weight, height, waist and 
hip circumference), medication, and blood pressure. Bioche-
mical parameters; Fasting Blood sugar, HbA1c, lipid profile, 
liver function and inflammatory status will be assessed and 
knowledge, attitudes and practices regarding CVD risk, and 
dietary practices will be recorded. 

Results:Outcomes of the study will indicate effectiveness of 
routine practice, individual dietary counseling with or without 
peer support in reducing chronic disease and CVD risk. 

Conclusions: If culturally appropriate individual counse-
ling and clinic based peer support is proved to be effective, it 
will be an invaluable tool in controlling and reducing MS and 
CVD risk. 

Key words: randomized controlled trial, peer support, me-
tabolic syndrome, cardiovascular risk, protocol.
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PO2285
SOY FIBER IMPROVES WEIGHT LOSS AND LIPID 
PROFILE IN OVERWEIGHT AND OBESE ADULTS: A 
RANDOMIZED CONTROLLED TRIAL
X. Hu1, J. Gao1, Q. Zhang1, Y. Fu1, K. Li1, S. Zhu1, D. Li1 
1Zhejiang University, Zhejiang, China

Background and objectives: Studies have suggested that 
food rich in dietary fiber may facilitate body weight loss, lower 
total and low-density lipoprotein cholesterol levels, and redu-
ce body fat. However, few clinical trials have explored whether 
soy fiber contributes to weight loss and improves lipid profile 
of overweight and obese participants. The aim of this study was 
to examine the effects of soy fiber on body weight, body com-
position and blood lipids in overweight and obese participants. 

Methods: Thirty nine overweight and obese college adults 
(19-39 y) were randomly assigned to consume control biscuits 
or biscuits supplemented with soy fiber for 12 weeks (approxi-
mately 100g/d). 

Results: Body weight, body mass index, waist circumferen-
ce, diastolic blood pressure, serum levels of total cholesterol, 
low density lipoprotein cholesterol and glucose of participants 
in soy fiber group were decreased significantly over the study 
period compared with the baseline. Body fat (P < 0.05) and 
trunk fat (P < 0.01) of participants in soy fiber group were also 
lowered significantly at week 12 than that of baseline. 

Conclusions: Soy fiber had favorable effects on body weight, 
blood pressure, fasting lipid levels and body fat in overweight 
and obese adults. These effects may be beneficial in anti-obesity 
and the improvement of hyperlipidemia and hypertension. 

Key words: soy fiber; weight loss; body fat; overweight; obe-
sity. 
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CALCIUM INTAKE IN SPANISH ADOLESCENTS IS 
RELATED WITH THEIR LEVEL OF BONE MINERAL 
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logical Treatment, University of Granada, Granada, 
Spain 

Background and objectives: Osteoporosis is considered 
one of the most prevalent chronic diseases caused by a misba-

lanced equilibrium between bone formation and bone resorp-
tion mechanisms. It is essential to optimize calcium intake du-
ring growth in childhood and adolescence since in this period 
around a 40% of total bone mass is gathered. The aims of this 
study were evaluate bone mineral density (BMD) in adoles-
cents and the influence of daily calcium intake in their BMD 
levels. 

Methods: A total of 170 Spanish healthy adolescent (11-18 
years) at secondary school were included in the study. Calcium 
daily intake was assessed using a 72h-recall. BMD was evalua-
ted through a dual-energy X-ray absorptiometry (DEXA) mea-
surement at both calcanei. Data analysis was performed using 
the SPSS software. 

Results: Calcium daylily intake was insufficient according 
to RDA recommendations for adolescent population (medium 
intake in study population 913.58 mg). After analyze the levels 
of BMD we found that a 27.4% of adolescents included in the 
study showed low levels of BMD in both legs (T-score less than 
-2.5 SD). Interestingly we observed a statistically significant re-
lation between BMD levels and daily Ca intake (p < 0.0001). 

Conclusions: Our results reveal that the percentage of 
healthy adolescents at risk of osteoporosis is worrying. In addi-
tion, we observe that low daily Ca intake is related with low 
levels of BMD. 

Key words: calcium intake, bone mineral density, adoles-
cent. 
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Background and objectives: Levels of bone mineral den-
sity (BMD) in adolescence is of great relevance to prevent os-
teoporosis in adult age. However, only a few studies have been 
performed to evaluate the bone mineral density in healthy ado-
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lescents and none of them has assessed the relation between 
BMD and physical activity level. The aims of this study were 
evaluate BMD in a group of healthy adolescents and investigate 
the influence of physical activity in BMD levels. 

Methods: Study population was composed of a total of 227 
healthy adolescents (12-17 years) recruited in three secondary 
schools from Granada (Spain). Physical activity levels were 
assessed with the validated questionnaire “Krece-Plus”. BMD 
was evaluated through a dual-energy X-ray absorptiometry 
(DEXA) measurement at both calcanei. Data analysis was per-
formed using the SPSS software. 

Results: Statistically significant differences were found 
when analyzing physical activity levels by gender (good phy-
sical activity levels in boys 33% compared to 23% in girls; p = 
0.001). Most of adolescents included in the study showed good 
levels of BMD, however we observed that the number of girls 
with BMD levels at osteopenia was double than in boys (p = 
0.009). 

Conclusions: Our results suggest that physical activity le-
vel could influence BMD acquisition, since the worse level of 
physical activity in girls seems to correlate with worse levels of 
BMD (osteopenia). 

Key words: physical activity, bone mineral density, adoles-
cence. 
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IMPACT OF OBESITY AND PHYSICAL INACTIVI-
TY ON FASTING BLOOD GLUCOSE, LIPID PRO-
FILE AND HOMEOSTATIC MODEL ASSESSMENT 
(HOMA) AMONG CHILDREN
N. Aboul Ella1, D. Shehab1 
1National Nutrition Institute, Cairo, Egypt

Background and objectives: Obesity in children seem to 
be on the rise to become a significant public health problem. 
Excess adiposity is more than just a cosmetic problem, having 
substantial metabolic consequences. Insulin resistance, hype-
rinsulinemia, impaired fasting glucose, and frank diabetes are 
often seen in obese children. Aim of the study is to illustrate 
the impact of overweight and obesity on fasting blood glucose 
level and lipid profile among children, to test for the presence 
of insulin resistance among those with glucose and lipid disor-
ders and to clarify the association between overweight, obesity 
in one hand and physical inactivity and bad dietary habits on 
the other hand. 

Methodology: A cross sectional study included 200 child 
aged 2 -12 years was done to screen for plasma glucose, lipid 
profile and insulin abnormalities. They were assessed by inter-
view questionnaires, anthropometric measures and by measu-
ring their fasting blood glucose and plasma lipid levels. 

Results: The risk for having high triglycerides and low HDL 
levels is more than double among obese children compared to 
non-obese. Physically inactive children have 7.8 times the risk 
for obesity compared to active children. Significant high per-
centages among obese as regards prediabetes state and insulin 
resistance. The consumption of unhealthy snacks was higher 
than vegetables and fruits regardless of BMI. 

Conclusions: High BMI predisposes children to many of 
the medical complications of obesity found in adults, in parti-
cular components of insulin resistance syndrome: High HOMA 
–IR, dyslipidemia, and impaired glucose metabolism. Health 
care providers of overweight children need to pursue efficient 
screening procedures earlier in the progression of overweight 
in order to prevent children from developing type 2 DM and 
cardiovascular diseases. 

Key words: screening, risk factors, fasting blood glucose, 
lipid profile,insulin resistance ,HOMA, children
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Background and objectives: Obesity is a first order sani-
tary problem and the most frequent nutritional disorder in de-
veloped countries during the infancy and the adolescence.

The aim of the present study is to analyze the relation bet-
ween the levels of vitamin D and the degree of obesity in a sam-
ple of children and teenagers from the northwest of Spain. 

Methods: This is an observational, descriptive and cross 
sectional study performed in 466 children and adolescents 
evaluated in the Pediatric Nutrition Unit of a tertiary hospi-
tal, aged between 1.1 and 18.5 years. Those with vitamin D 
metabolism altered were excluded. The variables studied were 
weight, height, body mass index (BMI) and vitamin D (25(OH)
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D) levels. Patients were stratified according to their BMI, fo-
llowing Cole`s international standards. Serum calcidiol levels 
were determined by immunoassay, defined as suitable for ce-
llular health (>30 ng/mL), suitable for bony health (>20 ng/
mL), insufficiency (15-20 ng/mL) and deficiency (<15 ng/mL). 

Results: 25 (OH) D levels are negatively correlated with 
BMI (p = 0.005), so that the risk of hypovitaminosis D is in-
creased in case of obesity. Serum calcidiol levels are signifi-
cantly lower in obese subjects than in not obeses ones (26.51 
± 14.65 ng / mL vs 32.30 ± 18.91 ng / mL, p = 0.023). 20.4% 
of children and teenagers with obesity present 25(OH)D levels 
<15 ng/mL, opposite to 14 % of those with suitable weight. By 
contrast, the percentage of children with 25(OH)D >30ng/mL 
is lower in obese children (30.1 % vs 43.9 %). 

Conclusions: Obesity seems to be a risk factor of hipovi-
taminosis D, and for not reaching the recommended levels 
that ensure cellular health. Therefore, we believe it would be 
interesting to determine vitamin D levels in obese children and 
adolescents, in order to establish appropriate intervention stra-
tegies. 

Key words: Obesity, hypovitaminosis D, cellular health.
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LOSS MAINTENANCE: AN INTERNET BASED SUR-
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K. Myrissa1,2, L. Dye1, A. Gusnanto2, R. Danks1, C. 
Lawton1 
1Institute of Psychological Sciences, University of 
Leeds, Leeds, UK 
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Background and objectives: Overweight and obesity are 
amongst the major public health problems in our society affec-
ting 30-80% of people in Europe with health care costs rising 
to £50 billion per year by 2050 in the UK alone. Current in-
terventions are ineffective in the long term with most people 
regaining their weight loss within 5 years. Relapse is often due 
to poor behavioral adherence but predicting those susceptible 
to relapse is difficult. This study aimed to identify predictors 
of weight loss and/or weight loss maintenance in free-living 
individuals (male and female) who have previously attemp-
ted to lose weight using dietary, exercise, behavioral or other 
methods. 

Methods: Over 500 participants completed an online sur-
vey which recorded demographic characteristics, details of 
weight loss strategies and body weight trajectory over the pre-
vious 6 months following dieting attempts. Validated psycho-
logical questionnaires to assess psychological and behavioral 
traits and eating behavior and diet satisfaction were completed. 

Results: The relative contributions of individual, behavio-
ral and psychological characteristics, which predict weight loss 
and/or weight loss maintenance were examined using multiple 
regression and structural equation modelling techniques. Body 
shape perception, eating behavior traits, diet satisfaction, de-
pression, anxiety, stress and dichotomous thinking style were 
predictors of weight loss and /or weight loss maintenance with 
complex interactions depending on the weight loss methods, 
age and gender. 

Conclusions: Obesity is a heterogeneous condition and di-
fferent physiological, environmental and psychological factors 
interact to predict post intervention weight trajectory. Impro-
ving a person’s ability to lose weight and prevent weight gain 
in the long term remains a major challenge. Identifying the 
predictors of weight loss and/or weight loss maintenance will 
enable prescription of tailored interventions with greater likeli-
hood of long term success. 

Key words: weight loss, predictors, psychological characte-
ristics, internet survey. 
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Background and objectives: Home enteral nutrition (HEN) 
is an important treatment for children with chronic diseases or 
feeding problems. It is a safe and effective therapy that may im-
prove weight and growth. Our objectives were to describe the 
characteristics of pediatric patients requiring HEN and analyze 
the improvement in weight gain, by body mass index (BMI)-
forage Z-score, and improvement in growth, by height-for-age 
Z-score after treatment. 

Methods: All patients under 18 years old requiring 
treatment with HEN between January 1995 and December 
2004 were analyzed retrospectively. 
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Results: Two hundred seventy-six patients were studied. 
The mean age at the start of treatment was 4.04±4.07 years, 
median of 2.5 years. 104 patients (37.7%) were younger than 
18 months. The most common indications were oncological 
disease in 87 patients (31.5%), followed by digestive disease 
in 82 (29.7%) and neurological disorders in 53 (19.2%). The 
mean duration of support was 293±530 days. Nutrients were 
delivered mainly by nasogastric tube in 202 patients (74%). All 
patients improved their BMI with a statistically significant in-
crease (F = 20,847, p = 0.0001). The mean BMI for-age Z-score 
at baseline was -1.26 (SD = 1.94), and at the end of treatment 
was -0.50 (SD = 1.67). Height for age Z-score at baseline was 
-1.33 (SD = 1.74), and at the end was -1.10 (SD = 1.84), height 
improved in all patients (F = 13,406, p = 0.0001). Both, Z-BMI 
and Z-height increases were associated with the duration of the 
support. Z-BMI changes were similar in all diagnostic groups 
but in Z-height we observed variations depending on the diag-
nosis. 

Conclusions: The longitudinal anthropometric assessment 
conducted after the implementation of HEN shows a statistica-
lly significant increase in the height and BMI Z-scores for age. 

Key words: home enteral nutrition, children, body mass 
index, height. 
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jing, China 
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Background and objectives: UBE1L, ubiquitin activating 
enzyme E1-like, is the activating enzyme of ISG15ylation. Loss 
of UBE1L and activation of epidermal growth factor receptor 
(EGFR) signaling are common events in lung carcinogenesis. 
Curcumin, known as a chemopreventive agent, was able to 
down-regulate EGFR. In the present study, a novel chemopre-
ventive mechanism of curcumin was explored as curcumin 
could UBE1L which down-regulated EGFR and its downs-
tream signaling in lung carcinogenesis. 

Methods: Human bronchial epithelial (HBE) Beas-2B cells 
and lung cancer A549 cells were used as the cell models. Im-
munoblot analysis and reverse transcription-polymerase chain 
reaction was used to measure the EGFR and other protein and 

mRNA expression respectively. Immunoprecipitation and pull 
down analysis were used to detect the ISGylation. Transient 
transfection of UBE1L and siRNA targeting UBE1L were for 
overexpression and knockdown of UBE1L. EGFR internaliza-
tion analysis was performed. Lung cancer tissues and adjacent 
tissues were collected from patients. The relative proteins ex-
pressions in the tissues were analyzed. 

Results: Curcumin decreased EGFR expression in HBE 
Beas-2B cells and A549 cells. For the first time, UBE1L was 
found to be induced by curcumin in HBE cells. Interestingly, 
overexpression of UBE1L reduced EGFR at post-translational 
level in HBE cells. UBE1L triggered EGFR membrane interna-
lization and promoted a complex between ISG15 and EGFR. 
Curcumin decreased EGFR downstream signaling pAKT and 
NF-kB. Overexpression or knockdown of UBE1L also resul-
ted in down-regulation or up-regulation of PI3K/AKT/NF-
kB correspondently. There was a reverse relationship between 
UBE1L and EGFR-AKT-NF-kB in non-small cell lung cancer 
tissues and adjacent tissues. 

Conclusions: These results uncover a novel chemopreventi-
ve mechanism of curcumin which induce UBE1L and downre-
gulate EGFR signaling in HBE and lung cancer cells. 

Key Words: Curcumin; UBE1L; EGFR. 
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Background and objectives: Overweight and obesity are 
increasingly prevalent among HIV-infected populations in 
Sub-Saharan Africa. We describe the prevalence of overweight 
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and obesity, and associated risk factors, among HIV-infected 
adults in Dar es Salaam, Tanzania. 

Methods: A cross-sectional study of HIV-infected adults 
was conducted at enrollment into the Harvard PEPFAR- sup-
ported Management and Development for Health (MDH) HIV 
care and treatment program from 2004-2011 to determine the 
proportion of patients who were overweight or obese. Multi-
variable relative risk regression models were fit to identify risk 
factors. 

Results: 53,825 patients were included in the analysis. Me-
dian age was 35 years, median BMI was 22, and 69% were fe-
male. The proportion of women and men who were overweight 
was 21% and 12% and obese was 9% and 3%, respectively. 47% 
of the overweight and obese patients had CD4+ cell counts < 
200 cells/mm3 and 58% had WHO HIV stage III or IV. In mul-
tivariable analyses, compared to patients aged <30, the preva-
lence ratios for obesity among patients aged 30-<40, 40-<50, 
and >50 were 2.0 (95%CI: 1.8-2.2), 3.0(95%CI: 2.7-3.3) and 
3.2(95%CI: 2.8-3.7), respectively (P for trend < 0.0001). Com-
pared to men, women had an almost 5-fold increased risk of 
obesity. CD4+ cell count and hemoglobin were positively as-
sociated with obesity and overweight and WHO HIV disease 
stage was negatively associated with obesity and overweight. 

Conclusions: Overweight and obesity were highly preva-
lent among HIV-infected patients. Given the adverse health 
consequences associated with obesity, screening for overweight 
and obesity and focused interventions should be integrated 
into routine HIV care. 

Key words: obesity, overweight, HIV. 

PO2295
LIQUIRITIGENIN INHIBITS SERUM-INDUCED HIF-
1α AND VEGF EXPRESSION VIA THE AKT/MTOR-
P70S6K SIGNALLING PATHWAY IN HELA CELLS
X. Si-Rou1, W. Yu1, L. Chang-Wei1, L. Kang1, C. Yun-Qing1

1Department of Nutrition and Food Hygiene, 
School of Public Health, Nanjing Medical University, 
Nanjing, China

Background and objectives: Tumor angiogenesis plays an 
important role in the tumor growth, invasion and metastasis. 
Abundance studies have demonstrated that many flavonoids 
have antiangiogenesis effects. Liquirigenin(LQ) is a flavanone 
existed in Radix glycyrrhizae glycyrrhizae, with the polyphe-
nolic structure. The objective was to investigate the anti-angio-
genesis effects of LQ on angiogenic growth factors VEGF and 
HIF-1α in human cervical carcinoma (HeLa) cells and study 
the mechanism of the effects on the gene expression and PI3K/
AKT/mTOR-p70S6K and ERK1/2 pathways. 

Methods: RT- PCR was used to detect mRNA levels of 
VEGF and HIF-1α. The protein levels of VEGF, HIF-1α, PI3K/

AKT/mTOR-p70S6K and ERK1/2 pathways were detected by 
western blot, and the degradation and synthesis of HIF-1α pro-
tein were detected. 

Results: (1) HeLa cells were treated with LQ (25, 50, 75 
and 100 µM) for 12h, the expression of VEGF at the protein 
and mRNA levels were both decreased, and the HIF-1α pro-
tein accumulation was inhibited, but no obvious effects on 
HIF-1α mRNA were observed. (2) HeLa cells were treated with 
cycloheximide (CHX) or proteasome inhibitor MG132, LQ 
reduced HIF-1α protein accumulation by reducing its stability 
and decreasing its synthesis. (3) LQ inhibited the PI3K/AKT/
mTOR-p70S6K pathway in HeLa cells. To further confirm the 
result, HeLa cells pretreated with PI3K inhibitor LY294002 
and p70S6K inhibitor Rapamycin, respectively, the expression 
of VEGF and HIF-1α which mediated by PI3K/AKT/mTOR-
p70S6K pathway were also decreased. The results were consis-
tent with the previous study, but there was no obvious inhibi-
tory effect on ERK1/2. 

Conclusions: LQ inhibited angiogenic growth factors 
VEGF and HIF-1α expression in HeLa cells and the molecular 
mechanism was related to PI3K/AKT/mTOR-p70S6K signa-
ling pathway. 

Key words: Liquiritigenin (LQ), VEGF, HIF-1α, PI3K/
AKT/mTOR-p70S6K.

PO2296
FEEDING PROBLEMS OF THE DIABETICS AND ITS 
IMPLICATIONS IN THE TREATMENT OF DIABETES 
IN IDEMILI NORTH L.G.A OF ANAMBRA STATE, NI-
GERIA.
N. Anene1, 2, O. Ifebi2 
1Nutrition Society of Nigeria, Nigeria 
2Federation of African Nutrition Societies, Ibadan, 
Nigeria 

Background and objectives: Obtaining information on the 
knowledge and practices of a target group is essential for the 
development of effective health education programs. This stu-
dy was conducted to investigate the feeding problems of the 
diabetic patients and its implications in control and manage-
ment of diabetes in Idemili North Local Government Area of 
Anambra State,Nigeria. 

Methods: Selected towns and hospitals were visited and 
questionnaires were administered personally to the respon-
dents and collected back after completion. Data on feeding 
pattern of diabetics, types of food eaten andproblems encoun-
tered with their feeding practices were captured. Interpretation 
of data was done using percentage, mean for score percentage. 
Monte Carlo proportion was used to compare right answers. 
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Results: The result shows that the major problems the res-
pondents encounter with their feeding is the high cost of their 
food items ( 100%), 90% indicate that the foods are seasonal, 
50% indicate that the foods are scarce in the market, 83.3% in-
dicated that the foods needed are highly perishable and 40% 
indicate that some foods are not easily prepared. Seventy-seven 
percent (77%) admitted that the guide or advice was given them 
by a medical doctors, 4% by pharmacist; 14% by dietitian while 
5% by nutritionist. Nineteen percent (19%) of the respondents 
reported that they had been seen by dietitians or nutritionist 
while 81% had never been seen since their diagnosis. 100% of 
the foods listed in the questionnaire were taken without res-
triction, because they were not properly guided they eat whate-
ver they believed was good for them. 

Conclusions: Findings of the study suggest the need for 
health education programs by Nutritionist, taking care to reach 
the grassroots disseminating information on the importance of 
meeting the Nutritionist and Dietitians for proper diet guides 
on how to make the food items readily available. 

Key words: Diabetes, Nigeria, health education.

PO2297
NUTRITIONAL STATUS ASSESSMENT OF CELIAC 
CHILDREN FROM THE BASQUE COUNTRY
A. Lasa1, M A. Bustamante1, J. Miranda1, E. Simón1, I. 
Churruca1 

1Gluten Analysis Laboratory, Dpt. Nutrition & Food 
Sciences, Faculty of Pharmacy, University of the 
Basque Country (UPV/EHU), Vitoria, Spain

Background and objectives: Celiac disease is a common 
digestive disorder that appears at any age from childhood on-
ward. The only effective treatment consists on a lifelong strict 
gluten-free diet, which can affect the nutritional status and 
growth of celiac children. Thus, we aimed to assess the nutri-
tional status of celiac children by analyzing their body and diet 
composition. 

Methods: 32 celiac children, up to 14 years (8.2±2.7 years), 
from Basque Autonomous Community were recruited. Height, 
weight and body composition (by electrical impedance) were 
measured. Children completed three pass 24-hour dietary re-
calls and energy consumption and macronutrient distribution 
of their diet were analyzed. 

Results: Celiac infants presented a BMI=17.3±2.5 kg/m2. 
Nobody was obese, most of the children were under P50 and 
91% within normality ranges (P15-P85). Although only 9% of 
them had a high value of BMI, when fat mass was measured 
more than 20% (n = 7) of the infants had an excess of fat mass 
(> 25%). With regard to diet composition, the majority of parti-
cipants met the recommendations of energy intake (2029±465 

kcal). Macronutrient distribution was as follows: protein in-
takes slightly exceed distribution ranges (16.2±2.1%), carbohy-
drate intake was insufficient (43.0±4.9%) and high fat intakes 
(40.7±4.3%) were observed. Dietary cholesterol was very high 
(284±93 mg) in the vast majority of children. 

Conclusions: Body weight and fat mass were slightly lower 
than those observed for general population. Overall, children 
from this study did not meet recommendations of the balan-
ced diet, mainly due to insufficient carbohydrate intake. Thus, 
specific tools for nutritional education need to be developed 
in order to improve eating habits and nutritional status among 
celiac children. 

Key words: celiac, body composition, macronutrient distri-
bution. 

PO2298
EVALUATION OF BODY COMPOSITION AND DIE-
TARY BEHAVIOUR IN ADULT CELIAC WOMEN 
FROM THE BASQUE COUNTRY
J. Miranda1 , M A. Bustamante1, A. Lasa1, I. Churruca1, 
E. Simón1 
1Gluten Analysis Laboratory, Dpt. Nutrition & Food 
Sciences, Faculty of Pharmacy, University of the 
Basque Country (UPV/EHU), Vitoria, Spain

Background and objectives: Celiac disease is one of the 
most common digestive disorders in Western countries. The 
only current treatment for this disease consists on a lifelong 
strict gluten-free diet (GFD), which can often represent an 
unbalanced diet. Thus, we aimed to evaluate the nutritional 
status of a group of adult celiac women following a GFD, by 
anthropometric and food consumption analyses. 

Methods: 47 adult celiac women from the Basque Country 
took part in the study (age=37±12 years). Weight and height 
were measured. Bioelectrical impedance was used for body 
composition analysis. Food Frequency Consumption Ques-
tionnaires were collected from each patient. 

Results: Celiac women showed a BMI=21.6±2.4kg/m2 and 
none of the analyzed patients were obese. Body weight and 
body fat mass were inside the normality ranges for most of 
them (87% and 73% respectively). With regard to food con-
sumption, dairy products and fruit intakes met the recommen-
dations of an equilibrated diet. 79% of the women consumed 
an excessive amount of meat portions/week and only half of 
the patients ate enough fish. Gluten free cereals or gluten-free 
rendered foods consumption was very low (47% consumed less 
than 2 portions/day). Whereas vegetables consumption was 
not enough, legume consumption was higher than that obser-
ved in the Spanish population (2 portions/week) in 2/3 of the 
patients. Nevertheless, dietary fiber consumption was very low 
(16.4±5.7g/day). 
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Conclusions: Celiac women showed a lower body weight 
and fat mass, and thus lower obesity incidence, when compa-
ring to the general population. Although a wide diversity of 
gluten free cereals exists in the market, the consumption of 
these foods, and thus that of complex carbohydrates, was very 
low in the studied patients. Thus, strategies for nutritional edu-
cation need to be developed in order to improve eating habits 
among adult celiac women. 

Key words: Body composition, Celiac, Food Consumption.

PO2299
EFFECT OF ALMOND SUPPLEMENTATION ON 
THE CARDIO-VASCULAR RISK FACTORS IN TYPE 2 
DIABETES
S. Gulati1,2,3, A. Misra1,2,3,4,5 
1Diabetes Foundation (India), New Delhi, India 
2National Diabetes, Obesity and Cholesterol Disea-
ses Foundation (N-DOC), New Delhi, India 
3Center of Nutrition & Metabolic Research (C-NET), 
New Delhi, India 
4Ortis C-DOC Center for Excellence for Diabetes, 
Metabolic Disease and Endocrinology, New Delhi, 
India 
5Fortis Flt. Lt. Rajan Dhall Hospital, Center for Inter-
nal Medicine, New Delhi, India

Background and objectives: Asian Indians are at a high 
risk for development of the metabolic syndrome and type 2 
diabetes mellitus (T2DM). Cost effective strategies focusing 
on correct nutrition can help in lowering the cardio-vascular 
risk factors. Some studies indicate beneficial effect of almond 
supplementation on human health. However, no data is availa-
ble on use of almonds in dyslipidemia and T2DM among Asian 
Indians. Hence, the present study was planned to investigate 
the effect of almond supplementation along with lifestyle ma-
nagement (including energy controlled diet) on cardio-vascu-
lar risk factors of Asian Indians with T2DM. 

Methods: This prospective twenty four-week observational 
cohort study was conducted in 50 T2DM patients (LDL-C le-
vels > 100 mg/dL) in New Delhi, India. The intervention was 
preceded by a diet and exercise run-in period of 3 weeks. All 
the patients were followed up for 6 months to study the long 
term effects of almond supplementation. Raw almonds (20% of 
energy intake) were provided to the patients for consumption 
along with diet and physical activity counseling. Patients were 
assessed for anthropometry, blood pressure, measures of gly-
caemia (fasting blood glucose (FBG), glycosylated hemoglobin 
(HbA1C), lipids [total cholesterol (TC), triglycerides (TG), 
high density lipoprotein cholesterol (HDL-c), low density li-

poprotein cholesterol (LDL-c), lipoprotein (a) (Lp (a))], fatty 
liver, surrogate marker of atherosclerosis (Pulse Wave Veloci-
ty), and marker of inflammation (hs-CRP) at baseline and after 
intervention period. 

Results: Statistically significant difference in mean values 
for various parameters and percent improvement post inter-
vention were as follows: WC (p < 0.03, 1.6%), waist-to-height 
ratio (p < 0.005, 1.6%), TC (p < 0.002, 6.9%), TG (p < 0.004, 
12.3%), glycosylated hemoglobin (p < 0.4, 5.2%) and hs-CRP 
(p < 0.01, 20%). Remarkable improvement was observed for 
pulse wave velocity (p < 0.06, 3.7%) post intervention. 

Conclusions: Intervention with almonds led to reduction 
in cardio-vascular risk factors in Asian Indians with T2DM. 

Key words: CVD, almonds, Indians, T2DM.

PO2300
DETECTION OF S-(2-SUCCINYL) CYSTEIN (2SC) IN 
ADIPOCYTES AND IN SERUM BY LC-MS/MS AS A 
MARKER FOR ADIPOSE TISSUE METABOLISM
i. Nagai1, J I. Shirakawa1, M. Nagai1 
1Tokai University, Kanagawa, Japan

Background and objectives: S-(2-Succinyl) cysteine (2SC) 
is formed by reaction between thiol group of proteins and fu-
marate of the Krebs cycle intermediate, a process termed suc-
cination of protein. We previously demonstrated that 2SC sig-
nificantly increased during maturation of 3T3-L1 fibroblasts to 
adipocytes. Fumarate concentration increased > 5-fold during 
adipogenesis in medium containing 30 mm glucose, producing 
a > 10-fold increase in 2SC-proteins in adipocytes compared 
with undifferentiated fibroblasts grown in the same high glu-
cose medium. Furthermore, several of the prominent and well 
resolved proteins such as adiponectin, cytoskeletal proteins, 
enzymes, heat shock and chaperone proteins were identified 
by matrix-assisted laser desorption ionization time-of-flight/
time-of-flight mass spectrometry. However, little is known 
about the presence of 2SC in serum. In the present study, we 
have measured 2SC level by liquid chromatography tandem 
mass spectrometry (LC-MS/MS) in serum. 

Methods: Murine fibroblasts (3T3-L1) were cultured on 
10-mm plates in basal Dulbecco’s modified Eagle’s medium 
containing 5 mM D-glucose supplemented with 10% fetal 
bovine serum. Differentiation of confluent fibroblasts into 
adipocytes was induced by the addition of dexamethasone, 
3-isobutyl-1-methylxanthine, insulin, and glucose in comple-
te culture medium for 2 days. This mixture was then replaced 
with basal medium containing a 25 mM glucose and insulin 
for a further 2-8 days. Human serum was hydrolyzed in 6 M 
hydrochloric acid at 100 ºC for 24 h. The samples were dried in 
vacuo, and brown materials were removed by application to a 
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C-18 Sep Pak column, followed by elution of polar amino acids 
with H2O and then analyzed by LC-MS/MS on a TSQ Vantage 
(ThermoFisher Scientific). 

Results: 2SC was detected in human serum as well as matu-
red adipocytes by LC-MS/MS. 

Conclusions: This result demonstrates that the metabolic 
condition of adipocyte could be estimated by measuring 2SC 
in serum sample. 

Key words: Adipocyte, obesity, diabetes, succination, post-
translational modification.

PO2301
THE EFFECT OF COMBINATION OF LAURIC AND 
OLEIC ACIDS ON LIPOTOXICITY
Y. Kitaura1, K. Inoue1, N. Kato1, N. Matsushita1, Y. Shimo-
mura1 
1Graduate School of Bioagricultural Sciences, Nago-
ya University, Nagoya, Japan

Background and objectives: Long-chain saturated fatty 
acids such as palmitic acid (PA) have been reported to induce 
cell death (lipotoxicity), which is attenuated by supplementa-
tion of unsaturated fatty acids such as oleic acid (OA). Me-
dium-chain saturated fatty acids such as lauric acid (LA) have 
little effect on lipotoxicity which is promoted by OA, however 
it is unclear how the combination of LA with OA induces cell 
death. 

Methods: Fatty acids (LA with OA, or PA alone)-induced 
cell death of human fibrosarcoma-derived HT1080, lympho-
ma-derived Jurkat and hepatoma-derived HepG2 cells were 
analyzed by MTT assay. The reactive oxygen species (ROS) 
production, mitochondrial deporalization, caspase-3 activa-
tion and lipid droplet formation of these cells were detected by 
using fluorescent probe or substrate, and the fluorescent inten-
sities in each cells were analyzed by flow cytometry. Fatty acid 
uptake was analyzed by counting intracellular 14C-fatty acid. 

Results: The treatment of LA with OA dramatically de-
creased the cell viabilities of several cell lines (Jurkat, HepG2, 
HT1080). While the cell death accompanies ROS production, 
mitochondrial deporalization, caspase-3 activation in Jurkat 
cells, they were not seen in HepG2 and HT1080 cells. The lipid 
droplet formation was increased in all these cells by LA with 
OA but not PA alone. LA also markedly promoted uptake of 
OA. 

Conclusions: These results suggest that LA increase the up-
take of OA and the excess amount of intracellular OA induce 
cell death by lipotoxic stress response which vary by cell type. · 

Key words: Fatty acid, lipotoxicity, combination. 

PO2302
INSULIN RESISTANCE IN GLUCOSE TOLERANT 
OBESE ADOLESCENTS ARE ASSOCIATED WITH 
INCREASED LEVEL OF PLASMA HSCRP AND URIC 
ACID
A. Bukhari1,2, I. Patellongi2, I. Idris2, N. Astuti1, H. Ha-
sanuddin3, M. Limbong4, R. Mahmud5, S. Hamsinah6, S. 
Saminah7, T. Damayanti8 
1Department of Nutrition, Faculty of Medicine, Ha-
sanuddin University, Sulawesi Selatan, Indonesia 
2Department of Phisiology, Faculty of Medicine, 
Hasanuddin University, Sulawesi Selatan, Indonesia 
3Daya General Hospital, Makassar, Indonesia 
4STIKES YAPMA Makassar, Indonesia 
5AKPER Muhammadyah, Makassar, Indonesia 
6STIKES FAMIKA, Makassar, Indonesia 
7Syekh Yusuf Hospital, Sungguminasa, Indonesia 
8Bhayangkara Nursery School, Makassar, Indonesia

Background and Objectives: The increasing prevalence of 
insulin resistance and obesity has also affected adolescent. This 
study aimed to compare the level of insulin resistance and me-
tabolic disorder indicators between obese and non-obese male 
adolescent. 

Methods: Thirty nine male Indonesian adolescent students 
with no family history of type 2 diabetes were enrolled in this 
study. They were classified as obese, overweight, and normal 
weight according to International criteria. After a 12-h over-
night fast, blood vein was taken for measurement of fasting 
blood glucose, insulin, hsCRP, uric acid, and antioxidant status 
(AOS) and OGTT was performed. 

Results: Of 39 subjects 9 were obese, 16 were overweight 
and 14 were normal weight. Obese subjects were clearly insulin 
resistant compare to overweight and normal weight subjects 
evidenced by higher insulin level with value of 14.177±6.921, 
6.55±4.72, and 4.48±4.51 respectively (p < 0.001) and higher 
HOMA-IR i.e., 2.66±1.464, 1.193±0.891, and 0.607±0.347 res-
pectively (p < 0.001). Interestingly, these were associated with 
significant higher level of hsCRP and uric acid in obese sub-
jects. Level of hsCRP in obese, overweight, and normoweight 
subjects were 2.32± 2.23, 1.10±0.43, and 0.56±0.40 respectively 
(p < 0.003). Whereas uric acid level for obese, overweight, and 
normal weight subjects were 7.406±1.3025, 6.878±1.1959, and 
5.704±1.0406 respectively (p < 0.001). The values of 2 h-pp 
blood glucose level during OGTT in obese, overweight, and 
normal weight subjects were 96.90±17.38, 98.92±17.49, and 
90.65±14.46 respectively (p < 0.433). Similarly, insignificant di-
fference of AOS was observed between obese, overweight, and 
normal weight subjects with value of 1.98±0.34, 1.96±0.33, and 
1.99±0.35 respectively (p = 1.232). 

Conclusions: There was a clear association between high 
IMT with insulin resistance markers and increased plasma uric 
acid level and are moreover associated with increased level of 
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plasma hsCRP in male adolescents with normal glucose tole-
rance. 

Key words: adolescents, obesity, insulin resistance, hsCRP, 
Uric acid. 

PO2303
OBESITY AND MASTICATORY EFFICIENCY
C H. Malek-Zadeh1, C N. Ferreira1, M. Palinkas2, P B. Vas-
concelos2, W. Mestriner-Junior3, S C H. Regalo2, J S. Mar-
chini1, C B. Nonino1 
1Department of Internal Medicine, Faculty of Me-
dicine of Ribeirão Preto, University of São Paulo, 
Ribeirão Preto, SP, Brazil 
2Department of Morphology, Stomatology and 
Physiology, Faculty of Dentistry of Ribeirão Preto, 
University of São Paulo, Ribeirão Preto, SP, Brazil 
3Department of Pediatric Clinics, Preventive and So-
cial Dentistry, Faculty of Dentistry of Ribeirão Preto, 
University of São Paulo, Ribeirão Preto, SP, Brazil

Background and objectives: Obesity is a heterogeneous 
disorder that involves genetic and phenotypic components, 
which affect endocrine metabolism and regulatory events of 
the organism. Actually, it is considered by the World Health 
Organization as a major and increasing public health problem. 
The stomatognathic system is responsible for vital functions, 
such as chewing and swallowing and there is evidence to be 
less effective in obese people, compared to normal weight in-
dividuals. This can be considered another factor that impairs 
chewing and therefore, the adequate dietary intake of obese in-
dividuals. The objective of the present study was verifying the 
influence of the obesity on the eletromiographic activity, bite 
strength and masticatory efficiency. 

Methods: Were included in this study 28 subjects, all fema-
le, aged between 24 and 63 years. They were divided into two 
groups: G1 – obese (14 subjects); G2 – healthy (14 subjects, 
matched each subject with G1). The masticatory efficiency was 
evaluated by eletromiographic activity of masseter and tempo-
ral muscles, registered in different clinical posture conditions 
of the mandible, using the EMG Myosystem BR-1 and the bite 
force, with a dinamometer adapted for oral condition.

Results: The eletromiographic averages showed statistica-
lly significant differences (test t of Student, p < 0,05) for the 
rest, right and left laterality and protrusion conditions and the 
higher values were from the obese group. In the evaluation of 
maximal molar bite force and the mastication, the obese sub-
jects showed lower values in both activities, with results statis-
tically significant. 

Conclusions: The eletromiographic results showed that for 
the obese individuals maintain the positions of the jaw postu-

ral, they requested more muscle fiber trigger, compared with 
healthy subjects. Furthermore, lower values in bite force, lead 
to the conclusion that obesity directly affects the function of 
the masticatory system, reducing the mastication efficiency. 

Key words: Obesity, stomatognathic system, masticatory 
efficiency. 

PO2304
“KIDS IN MOTION” PROGRAM FOR OBESE MEXI-
CAN POPULATION: A CASE REPORT
E. Escalante-Izeta1, A. Vergara2, A. Parra1, S. Gutierrez3, 
T. Ochoa1 
1Health department, Universidad Iberoamericana, 
Mexico DF, Mexico 
2Universidad La Salle, Madrid, Spain 
3Communication department, Universidad Ibe-
roamericana, Mexico DF, Mexico 

Background and objectives: Currently, Mexico has the 
highest prevalence of childhood obesity worldwide. It is neces-
sary to address effective interventions, proven and culturally 
adapted to the Mexican population. This case study documents 
the effect of the Spanish program ‘Kids in Motion’, that aims to 
cause changes in the child and their family, in lifestyle, eating 
habits and emotional factors that contribute the weight gain. 

Methods: Group of ten Mexican children, diagnosed as 
overweight or obese according to WHO standards. The three-
month intervention consisted of 11 group sessions where chil-
dren worked through fairy tale as symbolic framework, inclu-
ded activities such as drawing, music, dancing and games. The 
main topics were: nutrition, food false advertising, body image, 
communication, conflict resolution, assertiveness, self-esteem, 
relaxation and physical activity. The evaluation compared the 
variables: BMI, waist circumference, food intake, physical ac-
tivity, anxiety, depression, body image and self-esteem. After 
the intervention the participants were interviewed and joined 
a focus group. 

Results: Discrete changes (10%) in abdominal circumfe-
rence of children and their mothers. The main changes were 
reported in daily habits such as increased consumption of ve-
getables (15%), skim milk (30%) and slowly absorbed carbohy-
drates (32%). Decreased the consumption of foods and bevera-
ge high in sugar (soft drinks 23%). Participants learned to work 
by goals, being the easiest: try new vegetables for a week, and 
the most difficult: to do 30 minutes of physical activity every 
day. The interviews highlighted that the intervention was suc-
cessful in children’s self-esteem and improved communication 
skills of parents. 

Conclusions: The program had a positive effect. Need to 
be modified for Mexican population: language, exercises of as-
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sertiveness in parents and to include available Mexican food. 
The symbolic framework caused enthusiasm and impact in 
children, who immediately identified with the story and its 
characters. 

Key words: child obesity, psychology intervention, Mexico. 
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APLLICATION OF NUTRITION CARE PROCESS FOR 
HIV POSITIVE PATIENTS IN INDONESIA: AN EX-
PLORATORY STUDY
M T P L. Kusuma1, A. Titisari1, N. Suni1, Y. Subronto2

1School of Health Nutrition, Faculty of Medicine, 
Universitas Gadjah Mada, Yogyakarta, Indonesia 
2Department of Internal Medicine, Dr. Sardjito Ge-
neral Hospital, Yogyakarta, Indonesia

Background and objectives: Nutrition care process is a 
standardized process utilized by professional dietitians and ser-
ves as a framework for decision making and problem solving 
in nutrition. The activity includes four critical tasks; nutrition 
assessment, diagnosis, intervention as well as monitoring and 
evaluation. It is a guideline to provide proper nutrition care for 
patients. Nutrition plays a significant role on treating patients 
with HIV and AIDS. It should be an integral element of hospi-
tal care to ensure that HIV positive patients get the benefit of 
treatment. The main objective wasto evaluate the implementa-
tion of nutrition care process for HIV positive patients in HIV 
referral hospitals in Yogyakarta, Indonesia. 

Methods: This study was a qualitative research using an ex-
ploratory study design done in five HIV referral hospitals in 
Yogyakarta, Indonesia between September and October 2012. 
There were 34 dietitians participated in the study comprising of 
dietitians who work in the decision-making process (structural 
level) as well as in the operational level. Information was obtai-
ned from an in depth interview with respondents and recorded 
at verbatim. 

Results: This study found that four out of five HIV referral 
hospitals in Yogyakarta have set a guideline for nutrition care 
that complies with the NCP principles. However, there were 
only 85.3% of dietitians working in those hospitals aware of the 
guideline. In terms of nutrition care for HIV cases, some hos-
pitals have set instruction for HIV general treatment and pro-
tection to staffs, though; most dietitians in the operational level 
were unaware of the guideline. Yet, no HIV referral hospitals in 
Yogyakarta have clear protocols for HIV-nutrition treatment. 

Conclusions: NCP has been implemented in HIV referral 
hospitals in Yogyakarta, Indonesia; nonetheless, an individua-
lized nutrition protocol for HIV cases is still unavailable. 

Key words: nutrition care process, HIV, patients, explora-
tory study
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THE MAGNITUDE OF OVERWEIGHT AND OBESI-
TY AMONG UNDER-FIVE CHILDREN IN IDO AND 
IBADAN NORTH LOCAL GOVERNMENT AREAS NI-
GERIA
B. Bamisaye1, I. Akinyele1 
1Department of Human Nutrition, College of Medi-
cine, Faculty of Public Health, University of Ibadan, 
Nigeria

Background and Objectives: Childhood obesity is one of 
the most serious public health challenges of the 21st century. 
The problem is global and is steadily affecting many low and 
middle-income countries, particularly in urban settings. It is 
associated with an increased risk of adult obesity, which is a 
major risk factor for chronic diseases. However there is dearth 
of information on childhood obesity in Nigeria. It is against 
this background that this study was conducted to determine 
the prevalence of obesity among under-five children in Ido and 
Ibadan North Local Government Areas (LGA), Nigeria. 

Methods: A four stage random sampling technique was 
used to select 450 under-five children from Ibadan North 
(Urban settlement) and Ido LGAs (Rural settlement) of Oyo 
State, Nigeria. A pre-tested, interviewer administered semi-
structured questionnaire was used and anthropometric indices 
of weight and height measured according to the internatio-
nal standards were used to calculate the body mass index for 
age. The classification of overweight and obesity was based on 
World Health Organization growth standard. 

Results: The total mean age of the children in the Stu-
dy was 29.8±17.0 months (Ibadan North=29.1±16.8, Ido= 
31.9±17.4 months) with 52.6% being Female. The magnitude 
of overweight and obesity in the LGAs were 14.4% and 20.2% 
respectively (Ibadan North= 17.2% and 22.1%, Ido= 5.0% and 
13.9%) while underweight, wasting and stunting were 4.9% 
and 16.8%, 2.9% and 11.9% and 28.9% and 38.6% in Ibadan 
North and Ido respectively. 

Conclusions: The study shows a significant difference (p < 
0.05) between the urban (Ibadan North) and rural setting (Ido 
LGA)as the prevalence for overweight and obesity were almost 
3.5 times for overweight and two times for obesity higher in 
the Urban than rural LGA, emphasizing the need for timely 
nutritional and educational interventions to prevent associated 
morbidity and mortality. 

Key words: obesity, overweight, magnitude, under-five, 
children
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PO2307
LIFESTYLE INTERVENTIONS IN OBESITY 
TREATMENT
M. Andjelkovic1, N. Dikic1, M. V. Vesic1, N. Mikovic1, I. Ba-
ralic1, T. Antic1 
1Sports Medicine Association of Serbia, Belgrade, 
Serbia

Background and objectives: Weight reduction can be 
achieved in several ways but dietary regime, moderate physical 
activity and behavior modifications remain the current funda-
ment of obesity treatment. Weight-loss maintenance is more 
successful if diet and exercise are accomplish in groups formed 
by similar body weight (BW), health status and nutritional ha-
bits with constant medical support. 

Methods: This ongoing intervention study include par-
ticipants with BMI > 30. Next measurements and tests were 
conducted at the beginning and end of three months program: 
body composition, anthropometry, waist circumference, blood 
pressure (TA), ergospyrometry, blood analyses, diet record, 
Beck Depression Inventory (BDI), Pittsburgh Sleep Quality 
Index (PSQI) and International Physical Activity Question-
naire (IPAQ). Lifestyle changes include diet regime with meal 
replacement, nutrition education with group workshops and 
moderate physical activity. Regular controls are conduct by 
physician. 

Results: First group of 13 participants aged 46.2±12.0 y had 
average BMI 36.6±5.8 kg/m2, mean BW 109.0±24.9 kg and 
body fat percentage (F%) 38.2±6.6 at the start of program. 80% 
had metabolic syndrome and 50% hypertension. Mean VO2 
max (21.6±4.7 ml/kg/min) indicated a low body shape that is 
confirmed with IPAQ low level of physical activity. Half par-
ticipants was rated as ‘poor sleepers’. At the start depression 
was observed in three patients. Significant difference at the end 
of program existed for: BW (106.5±24.3kg), BMI (35.6±5.5), 
body fat mass (2.5±21.1kg), F% and fat mass in both arms. Sys-
tolic TA were significantly lowered for 21.8±11.9 mmHg and 
diastolic for 20.7±12.0 mmHg. Fat free mass did not change. 

Conclusions: Lifestyle interventions in this program lead to 
reduction in BW without health consequence. Program caused 
a significant change in the body composition, morphological 
and nutritional status but still requires further evaluation of 
additional participants. 

Key words: obesity, life style, meal replacement. 

PO2308
PROTEIN AND CALCIUM INTAKE AND ITS RELA-
TIONSHIP WITH BONE REMODELING MARKERS 
DURING THE REPRODUCTIVE AGING OF WOMEN
A L. Carvalho1, F J A. Paula1, A M. Navarro1 
1Department of Internal Medicine, School of Me-
dicine of Ribeirão Preto, University of São Paulo, 
Ribeirão Preto, São Paulo, Brazil

Background and objectives: Calcium and protein are com-
ponents of bone tissue, and are related to bone mass peak and 
formation of bone matrix, respectively. The study evaluated 
dietary protein and calcium intake and its relationship with 
bone remodeling markers in different stages of the reproducti-
ve aging of women. 

Methods: Food record method was used to assess food in-
take and body mass index (BMI) was also calculated. Serum 
osteocalcin (OC) and urinary deoxypyridinoline (DPD) were 
determined. Women were divided into four groups according 
to information about their menstrual cycle or amenorrhea, 
and hormonal profile (serum follicle stimulating hormone 
and estradiol). The serum concentrations of parathormone, 
25-hydroxyvitamin D and serum calcium demonstrated that 
the bone metabolism of the participants appeared to be in ho-
meostasis. It was performance linear regression and ANOVA 
with the aid of the SAS 9.2 software (p value < 0.05). 

Results: The study was conducted on 42 healthy women 
aged 42 to 64 years. According to BMI, 52% of the women 
were overweight. Dietary intake above recommended values 
was observed for protein (median = 0.86 g/kg current weight/
day; range = 0.52-2.05 g/kg current weight/day) and phospho-
rus (median = 827.93 mg/day; range = 343.6-1282.07 mg/day), 
while intake below recommended values was observed for cal-
cium (median = 632.44 mg/day; range = 82.17-1185.28 mg/
day) and magnesium (median = 170.62 mg/day; range = 94.93-
293.64 mg/day), according to the Dietary Reference Intake 
(DRI) recommendations. Models of linear regression analysis 
showed that after adjustment for the factors inherent to the 
groups, protein and calcium intake was found to be negatively 
associated with OC concentrations. 

Conclusions: Despite the associations detected between 
nutrients and bone formation marker, the present results su-
ggest that the hormonal variations occurring during reproduc-
tive aging in women have a greater impact on their indicators 
of bone health. 

Key words: protein, calcium, menopause. bone markers.
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PO2309
INCREASING WHOLE GRAIN FOOD CONSUMP-
TION SEEMS TO BE A PROMISING STRATEGY IN 
PROMOTING WEIGHT LOSS IN OVERWEIGHT OR 
OBESE ADULTS.
E. Fappa1, 2, T. Georgiadi2, S. Mestana2, B. Vasiliki1 
1Department of Nutrition and Dietetics, Harokopio 
University, Athens, Greece 
2Department of Dietetics, IST College - University of 
Hertfordshire, Athens, Greece

Background and objectives: Epidemiological data indicate 
that a diet rich in whole grains is associated with lower BMI, 
waist circumference and risk of being overweight. On the other 
hand, few intervention studies have examined the effect of 
whole grain intake on body weight regulation of overweight or 
obese individuals. The majority of these trials have examined 
that as part of a hypocaloric diet. Aim of the present study was 
to explore the effect of increasing the consumption of whole 
grain foods, on body weight of overweight or obese adults, in 
the absence of calorie restriction. 

Methods: Thirty apparently healthy overweight or obese 
adults (53% men, BMI range 25.2-30.7kg/m2) participated in a 
two-month dietary intervention. Anthropometric and dietary 
characteristics were assessed at the begging and at the end of 
the study. After baseline evaluation, all participants were in-
formed about the recommended consumption of whole grain 
foods and were randomized into two groups: 1) Control group 
(CG) (n = 15), 2) Whole grain group (WG) (n=n = 15). Parti-
cipants of the CG received no other contact until the end of the 
study. Participants in the WG received nutritional counseling, 
aiming at the increase of consumption of whole grain products, 
provided in 7 weekly small-group sessions, until the end of the 
study. 

Results: At the end of the study, the two groups differed in 
the changes of consumption of all whole grain foods evalua-
ted (p < 0.002), as well as in body weight changes (p = 0.030). 
In specific, patients in the WG decreased their body weight 
(85.4±13.1 vs. 84.8±12.3 kg, p = 0.016) whereas patients in the 
CG maintained it (80.1±10.2 vs 80.3±9.4 kg, p = 0.55). 

Conclusions: Increasing whole grain food consumption 
seems to be an effective strategy in promoting body weight loss 
in overweight or obese people in the absence of calorie restric-
tion. 

Key words: whole grains, obesity, group counseling, weight 
loss. 

PO2310
EFFECT OF NUTRITIONAL COUNSELING BASED 
ON QUALITY AND QUANTITY OF CARBS ON ME-
TABOLIC PARAMETERS IN INSULIN-RESISTANT 
ADOLESCENTS (IR)
P. Ortiz1, 2, M. del Castillo1, C. Vega2 
1Carrera Nutricion y Dietética, Facultad de Farmacia, 
Universidad de Valparaíso, Valparaíso, Chile 
2Departamento Nutrición y Alimentos, Facultad de 
Farmacia, Universidad de Valapraíso, Valparaíso, 
Chile

Background and objectives:: currently, nutritional counse-
ling to treat Insulin Resistance (IR) is based on counting carbo-
hydrates (CHO). Objective: To compare the effect of nutritional 
counseling based on carbs quantity v/s nutritional counseling 
based on both quality and quantity of carbs. 

Methods: Seven female individuals were studied, from 14 
to 18 years old suffering from IR, treated exclusively with diet 
and/or Metformin. The adolescents were subjected to two nu-
tritional interventions: the first based on counseling on carbs 
quantity and exchange portions (conventional treatment) and 
the second based on counseling regarding quality of carbs, 
using glycemic index (GI) as the backbone of the intervention. 
Besides, a third session was included to evaluate outcomes. 
Variables studied were: glycaemia, insulinemia and weight. 
Through a 24 hour reminder GI and g of carbs of the diet were 
obtained in the two periods of intervention. Results were tabu-
lated and processed by SPSS software version 18.0. To determi-
ne significant differences between both interventions ANOVA 
of repeated samples and DMS Test were used. It was considered 
significant p < 0.05. 

Results: insulinemia (p = 0.049) as well as GI (p = 0.005) 
had a significant decrease in time considering both inter-
ventions. By comparing the effect of quality and quantity ba-
sed counseling with the one only based on quantity of carbs, 
showed a BMI (p = 0.032), insulinemia (0.027) and GI (0.008) 
all of them had a significant decrease. 

Conclusions: the current research shows that carbs quality 
counseling should be included in IR treatments. 

Key words: Insulin resistance, glycemic index, carbohydra-
tes, insulinemia, glycaemia.
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PO2311
RELATIONSHIP BETWEEN ENERGY INTAKE, BODY 
COMPOSITION AND RISK OF HYPERTENSION IN 
AN ADULT MALE PUNJABI MIGRANT POPULA-
TION IN KENT, UK
S. Sarkar1,2, P. Amuna1, F B. Zotor2, T. Ndanu3, J. Tetteh1, 
L S. Harbige1 
1School of Science, University of Greenwich, Green-
wich, UK 
2Faculty of Medicine, University of Alberta, Edmon-
ton, Canada 
3College of Health Sciences, University of Ghana 
Dental School Accra, Ghana

Background and objectives: Chronic non-communicable 
disease (NCD) trends in England show disproportionately hig-
her prevalence of diabetes and hypertension among migrant 
populations including South Asians and current guidance on 
primary and secondary prevention appear not to be well tai-
lored and culturally specific. In this study, our objective was to 
examine relationships between energy intake, body composi-
tion and risk of hypertension in a homogeneous migrant adult 
male population of Punjabi origin in Kent, UK.

Methods: A random sample of 137 free-living apparently 
(undiagnosed) males aged 21 - 55 years meeting the selection 
criteria were recruited for the study. Dietary energy intake was 
satiated from the mean of three repeat 24-hour recalls; phy-
sical and physiological parameters were measured. Systolic 
and diastolic blood pressure (SBP, DBL) were also measured. 
Body mass index (BMI), Waist and Hip circumference (WC; 
HC) were used as proxy measures of overweight and obesity 
(OW+OB). Spearman’s coefficient of determination was used 
to test relationships and single factor ANOVA applied to test 
their significance. 

Results: Mean (±SD) of age, weight, height and BMI, were 
37 (7.35) yrs; 86.34 (9.21) kg, 1.74 m(0.07) and 28.22 (2.34) 
respectively. Mean (±SD) WC, HC and WHR were 88 (5.49) 
cm, 101 (9.55) cm and 0.87 (0.07). Mean energy intake (EI) was 
3201kcal/day (1218.48). An excess intake of 646 kcal/d compa-
red to recommended values for a sedentary population. Mean 
(SD) SBP and DBP were 135.78 (9.95) and 86.25(5.17) mmHg 
respectively. Over 91% of subjects were OW+OB with 31.3% 
with BMI> 30. Despite positive coefficients of determination, 
ANOVA did not show significance. Significant relationships 
were established between BMI v. SBP (r2, 0.291; p < 0.001); 
BMI v. DBP (r2, 0.285; p < 0.001); BMI v. WC (r2, 0.465; p < 
0.001); and WC v. DBP (r2, 0.224; p = 0.008). 

Conclusions: This population is largely sedentary, is 
overweight and obese and has evidence of pre-hypertension 
requiring appropriate and culturally tailored intervention. 

Key words: Risk of Hypertension, Non communicable di-
seases, south asian, body mass Index, overweight and obesity. 

PO2312
EXERCISE IS A LEPTIN SIGNALLING MIMETIC, AND 
WHEY PROTEIN INGESTION FACILITATES LEPTIN 
SIGNALLING IN HUMAN SKELETAL MUSCLE
J G. Ponce-González1,2, J. Calle-Herrero1, I. Pérez-Suá-
rez1, J. Losa-Reyna1, A. Santana1,2, H C. Holmberg3, J A 
L. Calbet1 
1Department of Physical Education, University of 
Las Palmas de Gran Canaria, Campus Universitario 
de Tafira s/n, Las Palmas de Gran Canaria, Spain 
2Research Unit, Hospital de Gran Canaria Dr. Negrín, 
Las Palmas de Gran Canaria, Spain 
3Department of Health Sciences, Swedish Winter 
Sports Research Centre, Mid Sweden University, 
Östersund, Sweden 

Background and objectives: Leptin and leptin receptor 
(LEPR) polymorphisms have been associated with obesity and 
muscle hypertrophy. LEPRs are increased in the dominant 
arm of tennis players. The aim of this study was to determi-
ne whether exercise up-regulates the expression of LEPRs and 
the leptin signaling cascade in arm and leg muscles. Methods: 
Fifteen overweight men first performed 4 days of prolonged 
exercise (45min of one-arm cranking followed by 8h walking 
each day) with caloric restriction (0.8 g whey protein (PRO)
(n = 8) or sucrose (SU)(n = 7) per kg body weight each day) 
(designated PE+CR period). Thereafter followed 3 days of re-
duced exercise and balanced diet (isoenergetic with their usual 
diet )(designated CD). Muscle biopsies from both deltoid and 
vastus lateralis (135 biopsies in all) were used to determine: 
LEPR mRNA, the protein levels of SOCS3 (inhibitor of leptin 
signalling), and the total and phosphorylated levels of LEPR 
(Tyr1141 and Tyr985), JAK2, and STAT3. 

Results: LEPR were more abundant in arm than leg muscles. 
Serum leptin was reduced by 64 and 50% following PE+CR and 
CD, respectively (P < 0.05). After PE+CR, LEPR mRNA was 
increased in exercised muscles, but the protein expression of 
LEPR was increased only in the arms, more in the PRO than 
in the SU (P < 0.05).After CD, LEPR mRNA returned to basal 
levels whilst LEPR expression was increased in all muscles (P 
< 0.05). The fraction of LEPR activated (Tyr1141 and Tyr985 
phosphorylated) was reduced in arms but not in leg muscles. 
LEPR phosphorylation was correlated with JAK2 (upstream 
kinase) and STAT3 (downstream kinase) phosphorylation 
(r=0.67-89, P < 0.05). SOCS3 remains unaltered in exercised 
muscles. 

Conclusions: The leptin signaling system is very active in 
human skeletal muscles. Exercise can be considered as a leptin 
mimetic because it increases the expression of LEPR and faci-
litates leptin signaling. Whey protein ingestion facilitates these 
effects. 

Key words: Leptin, obesity, exercise. 
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PO2313
WEIGHT LOSS BEFORE BARIATRIC SURGERY: 
HOW LONG PATIENTS REACH THE GOAL?
L. Galdino Dos Santos1, M. Melendez-Araújo1 
1Hospital Regional Da Asa Norte SES-DF, Brasilia, 
Brazil

Background and objectives: To determine how much time 
patients take to reach the weight loss goal in the preoperative 
bariatric surgery. To Ddetermine how long patients pre-sur-
gery stage of bariatric surgery. 

Methods: This is a retrospective observational study. The 
sample was composed by 44 patients who were undergone gas-
tric bypass in 2011, and assessed in two moments: first and last 
nutritional pre-surgery evaluation. Three groups were divided 
for time analyses (T1: 1-6 Months, T2: 7-12 months, T3: 13-18 
months). 

Results: There was meaningful difference in weight loss, 
BMI and alimentary consumption on preoperative stage (p < 
0.001) with an average time of nutritional evaluation of pa-
tients of 9±4.46 months. Comparing the in-group variables, 
the results showed weight loss in the T1 group was more favo-
rable to the number of evaluation than in the other groups (p = 
0.028). On group T3, it was meaningful related to %EWL with 
a variation of energetic consumption. 

Conclusions: The average time to reach the weight loss goal 
was set to 9 months. Thus might improve life quality of patients 
on the post-surgery stage. 

Key words: Bariatric surgery, gastric bypass, preoperative 
weight loss, morbid obesity.

PO2314
VARIABLES ASSOCIATED WITH ABDOMINAL 
OBESITY IN ADULTS: POPULATION-BASED STU-
DY IN CAMPINAS/SP.
D F. Mendes Camargo1, A M. Segall-Corrêa1, L. Marín-
Leon1 
1Department of Public Health, State University of 
Campinas – UNICAMP, Campinas, Brazil

Background and objectives: Obesity is the major and in-
creasing nutritional problem among adult Brazilian popula-
tion. The main goal was to analyze factors associated with ab-
dominal obesity. 

Methods: Cross-sectional study with a population-based 
random sample of residents in Campinas/SP city. In 2011-2012 
were interviewed 546 people, 18 years or older. Abdominal 
obesity was defined as waist circumference (WC) in women 
>80cm and >94cm in men. Association analysis was performed 

by calculating crude odds ratio (OR) for each independent va-
riable. A multiple logistic regression model was built with the 
variables that were associated with WC at a significance level of 
less than 0.20, in the final model remained those with p < 0.05. 

Results: The prevalence of abdominal obesity was 77.2%. 
There was no association with: paid work, being head of hou-
sehold, social class and depression. The chance of having abdo-
minal obesity was four times higher among women (OR 4.66, 
95% CI 3.03 to 7.16) (p = < 0.001); twice: among those older 
than 35 years (OR 2.32, 95% CI 1.52 to 3.54) (p = < 0.001) and 
who reported hypercholesterolemia (OR 2.56, 95% CI 1.50 to 
4.36) (p = 0.001), seven times more among those who reported 
having diabetes mellitus (OR 7.24, 95% CI 2.23 to 23.4) (p = 
0.001). Having hypertension showed nearly four times more 
likely to have abdominal obesity and arthritis three times more 
likely. In the final regression model with a higher chance of ha-
ving abdominal obesity remained: lower education (OR 1.96, 
95% CI 1.14 to 3.36) (p = 0.014); socioeconomic class A or B 
(OR 2.33 95% CI 1.33 to 4.09) (p = 0.003); diabetes (OR 5.35, 
95% CI 1.18 to 24.2) (p = 0.029) and hypertension (OR 3.52, 95 
1.84 to 6.7%) (p = < 0.001). 

Conclusions: Obesity was more common among women 
and lower educational level. Individuals with excessive abdo-
minal fat were more likely to have chronic diseases. 

Key words: abdominal obesity, chronic diseases, popula-
tion survey. 

PO2315
OPPORTUNITIES AND CHALLENGES IN OBESI-
TY PREVENTION AND CONTROL: STUDY DESIGN 
AND BASELINE FINDINGS FROM A PILOT STUDY 
IN CHINA
M. Yang1, L. Wang1, J J. Li1, L B. Li1 
1Institute of Child & Adolescent Health, School of 
Public Health, Peking University Health Science 
Center, Beijing, China

Background and Objectives: Obesity prevention and con-
trol is one of the work priorities in Non-communicable chronic 
diseases (NCD). Although developments in theory and tech-
nology improved interventional practices in obesity control 
greatly, there are still many challenges in study design and pro-
gram implementation. The aim of this study is to indicate some 
important issues in study design and program implementation 
in some settings with limited resources and funding. 

Methods: In 2012, we designed an obesity control interven-
tion study for Chinese children and adolescents. Based on the 
three approaches for setting priority areas for action in obesity 
prevention (The stepwise framework, the modified problem/
solution tree, and the Analysis Grid for Elements Linked to 
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Obesity£¬ANGELO process) and literature reviews, we desig-
ned a cross-sectional study for identifying energy ¨C balance 
related behaviors (eg., unhealthy eating, physical activity and 
sedentary lifestyles) and for needs analysis in 7200 children (6-
18 years) in three provinces. Then, we designed a set of inter-
ventional components based on some behavior change theories 
and the corresponding intervention techniques. The school 
teachers/doctors were designated for organizing intervention 
activities for the obese students (1.0 hour per week for six con-
secutive weeks) and parents (1.0 hour per month for) in school. 
A manual with pictures is provided to each student for learning 
and behavior monitoring. 

Results: The intervention components were welcomed. 
Most obese children expected to lose weight and be ready for 
behavior change, but some children were absent in interven-
tion activities due to time pressure and worrying about obe-
sity bias. Few parents with obese children participated in the 
lectures. Inadequate health education curricula and parents’ 
unawareness about child obesity hampered the program im-
plementation. 

Conclusions: Web-based intervention and other new tech-
nologies maybe promising for child obesity intervention. 

Key Words: Obesity prevention, behavior change, study de-
sign, Chinese children.

PO2316
ASSESSMENT OF DIETARY KNOWLEDGE AND IN-
TAKE AMONG PEOPLE LIVING WITH HIV/AIDS IN 
NEPAL
D. Upreti1,2, J. Kyle1, P. Simkhada2, J. Thoulass1, G. Mc-
Neill1 
1Institute of Applied Health Sciences, University of 
Aberdeen, Aberdeen, UK 
2School of Health and Related Research (ScHARR), 
University of Sheffield, Sheffield, UK

Background and objectives: In Nepal there are approxima-
tely 63,500 people living with HIV/AIDS (PLHA); or 0.4% of 
the adult population. As nutrition is important for immunity 
and general heath in HIV/AIDS, this study aimed to measu-
re dietary intake and nutritional knowledge among PLHA in 
Nepal. 

Methods: 601 PLHA (M: 314 and F: 287) were recruited 
from the Kathmandu valley and Terai highway, nutrient intake 
was measured using a food frequency questionnaire which also 
contained questions on nutritional knowledge, socio-econo-
mic and demographic information. Height and weight were 
measured for calculation of BMI. 

Results: The median age of the participants was 34 (IQR 
29 - 38) years and 29% were classified as undernourished (BMI 

<18.5kg/m2). The mean energy intake of men and woman was 
1960 (SD±195) and 1880 (SD±261) kcal/d respectively, which 
is lower than WHO recommendations, particularly for men. 
Fat, protein and carbohydrate contributed 12%, 10% and 79% 
to total energy intake respectively. Iron, vitamin C and vitamin 
A intakes tended to be lower than WHO recommendations. 
82% of participants believed that PLHA need a special diet but 
less than half of these reported changing their diet after diag-
nosis. A major reason for not being able to follow a healthy diet 
was insufficient income: 46% of participants reported not being 
able to afford sufficient food for the whole year, with 57% of 
those borrowing food for more than 4 months a year. 

Conclusions: PLHA in Nepal are aware of the importance 
of a good diet but have insufficient intake of energy and essen-
tial micronutrients. Poverty is the main reason for the poor diet 
and low nutrient intake. 

Key words: diet, Nepal, HIV/AIDs. 

PO2317
EVALUATION OF PLASMA ANTIOXIDANT STATUS 
AND ANTIOXIDANT ENZYME ACTIVITY IN TYPE 2 
DIABETES MELLITUS PATIENTS AND NON-DIABE-
TIC CONTROLS
K D R R. Silva1, 2, H P. Gunawardana2, R. Sivakanesan3 

1Department of Applied Nutrition, Faculty of Lives-
tock, Fisheries & Nutrition, Wayamba University of 
Sri Lanka, Kuliyapitiya, Sri Lanka 
2Postgraduate Institute of Science, University of 
Peradeniya, Peradeniya, Sri Lanka 
3Department of Biochemistry, Faculty of Medicine, 
University of Peradeniya, Peradeniya, Sri Lanka 

Background and objectives: Oxidative stress is implicated 
in the pathogenesis of diabetes and its complications. Chro-
nic exposure to elevated levels of glucose generates oxidative 
stress. The aim of the study was to evaluate plasma antioxidant 
status in patients with uncomplicated type 2 diabetes mellitus 
(T2DM) in order to understand interactions between its com-
ponents with glycemic control. 

Methods: Male and female T2DM patients (n61) and non-
diabetic controls (n43) were compared for adiposity (BMI, 
waist circumference (WC), waist:hip ratio (WHR), fasting 
glucose (FG), insulin, glycosylated hemoglobin (HbA1c), lipid 
profile, total protein (TP), uric acid (UA), superoxide dismuta-
se (SOD) and glutathione peroxidase activity (GPx). Homeos-
tatic Model Assessment of Insulin Resistance (HOMA-IR) was 
derived. Total antioxidant capacity of plasma (TAC) was deter-
mined using Ferric Reducing Antioxidant Capacity of Plasma 
(FRAP). 

Results: T2DM patients had significantly higher age and 
BMI-adjusted WHR, FBG, HbA1c and triacylglycerol (TAG) 



1375Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

and significantly lower LDL, total: HDL cholesterol, insu-
lin, UA, TP, GPx and SOD compared to controls. There was 
no significant difference in FRAP, HOMA-IR and other lipid 
variables between T2DM and controls. Among the T2DM, 
FRAP showed significant positive correlation with UA (r = 
0.52); SOD had significant inverse correlation with HbA1c (r 
= -0.64); GPx had significant inverse correlation with BMI (r = 
-0.42), WC (r = -0.29) and TAG (r = -0.28). HOMA-IR was po-
sitively correlated with WC (r = 0.32) and WHR (r = 0.29) and 
inversely correlated with HDL (r = -0.29) and TP (r = -0.28). 
Among the controls, SOD had significant positive correlation 
with FRAP (r = 0.40) and negative correlation with GPx (r = 
-0.35). UA (R=1.35) was an independent predictor of FRAP 
among T2DM (R2 = 0.27). 

Conclusions: T2DM had lower levels of antioxidant en-
zyme activity and unfavorable glycemic and lipid milieu des-
pite similar levels of TAC as determined by FRAP compared 
to controls. Adiposity and HbA1c have inverse relation with 
antioxidant enzymes. Uric acid is an independent predictor of 
TAC of T2DM. 

Key words: type 2 diabetes mellitus, total antioxidant ca-
pacity. 

PO2318
BODY COMPOSITION AND CARDIOVASCULAR 
RISK FACTORS IN PATIENTS WITH SCHIZOPHRE-
NIA
B. Vidovic1, 2, S. Milovanovic2,3, B. Djordjevic1, S. Sobajic1, 
I. Stankovic1 
1Department of Bromatology, Faculty of Pharmacy, 
University of Belgrade, Belgrade, Serbia 
2Clinic of Psychiatry, Clinical Centre of Serbia, Bel-
grade, Serbia 
3Faculty of Medicine, University of Belgrade, Belgra-
de, Serbia

Background and objectives: Patients with schizophrenia 
treated with antipsychotics are at increased risk for weight gain, 
metabolic syndrome and cardiovascular disease. The purpose 
of this study was to assess body composition and the prevalen-
ce of some cardiovascular risk factors in schizophrenic patients 
compared with healthy controls in Serbia. 

Methods: We studied 60 patients with schizophrenia (22 
men and 38 women, mean age 40,1±10,7 treated with antip-
sychotics and 60 control subjects (16 men and 44 women, ave-
rage age 38,7±11,1). For all participants anthropometric mea-
surements including weight, height, waist circumference, body 
fat as well as lipids profile, glycaemia and blood pressure were 
determined. 

Results: Patients with schizophrenia when compared to 
the control group had significantly higher body mass index 

(27.9±4.9 kg/m 2 to 24.5±3.3), higher waist circumference 
(96.4±13.9, to 84.0±11.3) and higher percentage of body fat 
(33.4±9.3% to 29.5±7.7%). Based on classification of nutritional 
status by body mass index, the group of schizophrenic patients 
was the most overweight (36.7%) and obese (33.3%), while 
the control group was normal (53.3%) or overweight (36.7%). 
A total of 51.7% of patients met the criteria for the metabolic 
syndrome of the International Diabetes Federation (IDF). The 
most common risk factors linked to metabolic syndrome were 
abdominal obesity (81.7%) and dyslipidemia (81.7%), followed 
by hyperglycemia (61.7%) and hypertension (23.7%). 

Conclusions: Antipsychotic therapy increases the risk of 
obesity and developing metabolic and cardiovascular disease. 
It is necessary to continually monitor parameters of nutritio-
nal and metabolic status. The implementation of appropriate 
measures will reduce the cardiovascular risk of patients on an-
tipsychotic therapy. 

Key words: body composition, schizophrenia, antipsycho-
tics, metabolic syndrome, cardiovascular disease. This work 
was supported by the Ministry of Education, Science and Te-
chnological Development, Republic of Serbia, Project No III-
46001. 

PO2319
COMORBIDITIES ASSOCIATED WITH OBESITY BE-
FORE AND ONE YEAR AFTER BARIATRIC SURGERY 
IN A PUBLIC HOSPITAL IN BRASÍLIA, BRAZIL.
L. Jorge1, M. Melendez-Araújo1 
1Hospital Regional Da Asa Norte SES-DF, Brasilia, 
Brazil

Background and objectives: To determine the prevalence 
and possible remission of comorbidities associated with mor-
bid obesity before surgery, at six and twelve months after sur-
gery in a public hospital in Brasília-DF, Brazil. 

Methods: This is an observational retrospective analytical 
study. Patients were studied from April to July 2011. Patients 
were analyzed in four stages: first and last preoperative nutri-
tional visits, at 6 months and 1 year after surgery. 

Results: Analyzing the sample, it is observed that 89.5% 
were women, mean age was 41.3±9.88 years. Mean the BMI, 
preoperative were: 42.7±7.24 kg / m2. The main comorbidities 
preoperatively and their prevalence: hypertension, 71%; DM2, 
39.4%, dyslipidemia, 36.8%; syndrome of obstructive sleep ap-
nea (OSA) 39.4%. On the sixth postoperative, 100% showed 
remission of DM2 and OSA, and one year after, only 13.5% 
still had hypertension. Eighty-seven percent were using at least 
one medication in preoperative phase. After 6 and 12 months, 
the use of medicines is summarized antihypertensive 18% and 
10.5%, respectively. 
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Conclusions: In this way, weight loss influences preopera-
tive weight loss of greater postoperative and helps lower inci-
dence of hypertension after surgery. The GRDIYR, then, is an 
effective tool in weight loss and helps in improving expressively 
and remission of comorbidities in severely obese. 

Key words: Bariatric Surgery, Diabetes Mellitus 2, hyper-
tension, sleep apnea. 

PO2320
HYPERTRIGLYCERIDEMIC WAIST PHENOTYPE 
AND LIPID MARKERS OF CARDIOMETABOLIC 
RISK IN ADOLESCENTS
M E. Conceição-Machado1,2, L. Silva2, M Leila. Santana1, 
E. Pinto1, R de C. Silva2, L T. Moraes1, A Marlúcia. Assis2 
1Department of Nutritional Science, Nutrition 
School, Universidade Federal Da Bahia (ENUFBA), 
Salvador de Bahia, Brazil 
2Department of Paediatrics and Program of Post-
graduate of Medicine and Health, Faculty of Medici-
ne of Bahia, Federal University of Bahia, Salvador de 
Bahia, Brazil

Background and objectives: The atherogenic risk markers 
have great clinical and epidemiological importance because 
they can provide early identification of cardiometabolic risk. 
This research aims to investigate the relationship between the 
hypertriglyceridemic waist phenotype (HW) and lipid markers 
of cardiometabolic risk. 

Methods: Cross-sectional study with a random sample of 
1,076 adolescents aged 11 to 17 years, both sexes, students from 
public schools in a large urban center. We conducted anthro-
pometric assessment, self-assessment of pubertal stage of de-
velopment and determination of serum total cholesterol (TC), 
cholesterol of low density lipoprotein (LDL-C), lipoprotein 
cholesterol (HDL-C), cholesterol of high density lipoproteins 
did not (non-HDL) and triglyceride (TG). We calculated the 
ratios TC / HDL-C, LDL-C/HDL-C, TG / HDL-C and pheno-
type HW (simultaneous presence of increased waist circumfe-
rence and high triglycerides). We used the correlation coeffi-
cient tetracoric and Kappa to evaluate the relationship between 
the phenotype HW and the lipid markers. 

Results: The phenotype HW was identified in 7.2% of ado-
lescents and high non-HDL cholesterol in 41.3%. It was found 
that 41.4% of adolescents had reasons TC / HDL-C high, 38.1% 
and 32.7% of them had, respectively, LDL-C/HDL-C reasons 
and TG / HDL-C high. The correlation between the phenoty-
pe HW, non-HDL cholesterol ratios and TC / HDL-C, LDL-C/
HDL-C and TG / HDL-C was moderate and agreement bet-
ween them poor. 

Conclusions: The results of this study showed that the co-
rrelations between the phenotype HW, non-HDL cholesterol 
and ratios TC / HDL-C, LDL-C/HDL-C and TG / HDL-C were 
moderate and poor agreement. 

Key words: hypertriglyceridemic waist, fat, non-HDL cho-
lesterol, lipid ratios, cardiometabolic risk. 

PO2321
PREVALENCE OF UNDETECTED COELIAC DISEA-
SE IN CHILDREN BETWEEN 2 AND 4 YEARS OLD, 
STUDIED BY A RAPID INMUNOCROMATOGRA-
PHIC TEST
V. Almazán Fernández de Bobadilla1, 2, R. Moreno To-
rres2, J. Caballero Villarraso3, E. Ortega Páez1, M. Tovar 
López1, J. Romero González4, M A. López Casado1, J. 
Maldonado Lozano2,4 

1Maracena Primary Care Center (Pediatrician), Gra-
nada, Spain 
2Department of Pediatrics, University of Granada, 
Granada, Spain 
3IMIBIC/Reina Sofia Hospital/University of Córdoba, 
Córdoba, Spain 
4Virgen de las Nieves University Hospital, Granada, 
Spain

Background and objectives: screening of coeliac disease 
(CD) is cost-effective as its prevalence is usually underestima-
ted and there is a useful treatment. Our aim is to study the pre-
valence of hidden CD and to analyze the diagnostic yield for 
undetected CD with a new rapid test in children between 2 and 
4 years old. 

Methods: we designed a transversal study, taking as refe-
rence population children from 2 to 4 years old from the same 
metropolitan area (Maracena, Granada-Spain). We included 
apparently healthy subjects, and collected clinical, anthropo-
metric, analytical and serological variables (IgA and IgA an-
tiendomisium and antitranglutaminase, that were the “gold-
standard” for the screening test study). We also measures 
antigliadin and antitransglutaminase IgG and IgA with a rapid 
immunocromatographic test (CD1WB y CD2WB, from Ope-
rón®). Statistical analysis was performed with SPSS 17.0 pro-
gram (Chicago, USA®). 

Results: we included 198 children to whom the complete 
protocol was applied and who signed the informed consent do-
cument. Mean age 32.2±8.8 months, 52% males. CD prevalen-
ce basing on the serological test was 3% (CI 95% 1.4-64.4%). 
The diagnosis was histologically confirmed in all of them. 
Sensitivity and negative predictive value in our population of 
the immunocromatographic system CD2WB was 100% and 1 
respectively. Sensitivity of CD1WB was 16.6% with a high spe-
cificity (89.1%). 
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Conclusions: Hidden prevalence of CD in our population 
of children between 2 and 4 years old was higher than the one 
found by other authors. Immunocromatographic system CD-
2WB showed as an excellent diagnostic screening test with a 
high sensitivity and negative predictive value. 

Key words: celiac disease, serum biomarkers, screening, 
biochemical test. 

PO2322
VITAMIN C DEFICIENCY DURING CHEMOTHERA-
PY FOR COLORECTAL CANCER
S. Ribeiro1, 2, C. Braga1, F. Peria2, J. Ribeiro3, O. Feres3, S. 
Cunha1 
1Nutrology Division, Depertment of Internal Medici-
ne, Ribeirão Preto School of Medicine, University of 
São Paulo, Brazil 
2Oncology Division, Department of Internal Medici-
ne, Ribeirão Preto School of Medicine, University of 
São Paulo, Brazil 
3Division of Coloproctology, Department of Surgery 
and Anatomy, Ribeirão Preto School of Medicine, 
University of São Paulo, Brazil 

Background and objectives: Some studies evidenced that 
blood vitamin C concentration falls after surgery. There is no 
information available on further decreases on vitamin C serum 
levels during chemotherapy for colorectal cancer. The objective 
was to compare vitamin C serum levels on patients undergoing 
chemotherapy cycles for colorectal cancer. 

Methods: We conducted this longitudinal study with 16 
colorectal cancer patients from a university hospital (Che-
motherapy Group). The data was obtained in four occasions: 
before the first, second, third and fourth chemotherapy cycles. 
Nutrient intake, BMI and vitamin C serum levels were deter-
mined during all of the study phases. The experiment included 
19 healthy subjects (Control Group), paired by age (64±16 vs. 
63±9) and gender. We used Statistica 8.0 with significance set 
at p < 0.05. 

Results: The Chemotherapy Group presented the lowest 
BMI (23.5±5.2 vs 28.4±4.7 kg/m2), vitamin C intake [90 (27-
409) vs 213 (32-562) mg] and serum levels (0.12±0.05 vs 0.34 
±0.18 mg/dL), even before the treatment. Vitamin C intake va-
ried among the subjects, without statistical significance. When 
compared to the initial values, we noticed a decrease on serum 
vitamin C levels prior to the second cycle (0.09±0.02 mg/dL). 
Levels remained low before the third (0.09±0.03 mg/dL) and 
fourth (0.08±0.03 mg/dL) chemotherapy cycles. 

Conclusions: Patients undergoing chemotherapy presented 
vitamin C deficiency, which demands supplementation and/or 
orientation towards ingesting food rich in vitamin C. 

Key words: nutritional status; chemotherapy; vitamin C.

PO2323
ABETALIPOPROTEINEMIA: VENEZUELA CASE RE-
PORT
N. Colina1, 2, M. Mariño2, V. Bosch3, M. Rodriguez1, L. Vi-
llarreal4, G. Daoud1, Y. Rojas2 
1Unit of Pediatric Gastroenterology and Nutrition, 
Dr. Carlos Arvelo Military Hospital, Caracas, Vene-
zuela 
2Care Center Child Nutrition Antímano (CANIA), 
Caracas, Venezuela 
3Unit lipidology Central University of Venezuela, 
Caracas Venezuela 
4Department of Pathology Dr. Carlos Arvelo Military 
Hospital Dr. Carlos Arvelo, Caracas, Venezuela

Background and objectives: Abetalipoproteinemia (ABL) 
is a rare autosomal recessive disorder with a frequency <1 in 
100,000, approximately 100 cases described worldwide. ABL 
can results from mutation in the gene encoding the large 
subunit of microsomal triglyceride transfer protein (MTP). 
Phenotypically ABL is characterized by hypocholesterolemia, 
low apolipoprotein B, chronic malabsorptive diarrhea, malnu-
trition, polyneuritis, ataxia, retinitis pigmentosa and acantho-
cytes in blood smears. 

Methods: We present a thirteen month-old infant, with 
steatorrhea, failure to thrive, hepatic steatosis, iron deficiency 
anemia, Vitamin E deficiency, low serum cholesterol (31 mg/dl) 
and low apolipoprotein B (< 11 mg/dl) were detected since se-
cond month of life. Duodenal biopsy revealed normal villi and 
lipid deposition in cytoplasm of affected cells. Genetic analysis 
revealed that our case was homozygous for a p.Ala835Pro mu-
tation in MTP gene. This mutation, to the best of our knowled-
ge, has not been described before and is the first case of ABL 
clearly documented in Venezuela. The nutritional treatment 
consisted in dietetic controlled fat plan <25g total fat/day (42 to 
50% medium-chain triglycerides (MTC)), which was provided 
by breast milk, semi-elemental formula with MTC and MTC 
oil. To complete caloric and protein requirements, protein and 
carbohydrate modules were used, also high doses of fat soluble 
vitamins and IV lipid emulsion to avoid essential fatty acid de-
ficiency were administered three times per week. 

Results: After 5 follow-ups over a year period, a substan-
tial nutritional improvement was accomplished; with favora-
ble changes in body composition parameters: mid-upper arm 
circumference and triceps skinfold increment of the order of 
3.5 and 2.8 z-score each. Weight-age increased 2.7 z-score and 
height-age, deeply affected (-5.8 z-score) before our treatment, 
increased 1.7 z-score, but still remains below normal, although 
steadily improving. 

Key words: Abetalipoproteinemia, MTP, p.Ala835Pro.
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PO2324
EFFECT OF SUPPLEMENTATION WITH BETA-GLU-
CAN FROM PLEUROTUS OSTREATUS IN CHIL-
DREN WITH RECURRENT RESPIRATORY TRACT 
INFECTIONS
L. Pico1, 2, J. Sapena2, M. Morera3, M. Rivero3 
1Hospital Casa Salud, Valencia, Spain 
2Centro Médico Teknon, Barcelona, Spain 
3Scientific Unit, Laboratorios Ordesa, Sant Boi Llo-
bregat, Barcelona, Spain

Background and objectives: Recurrent respiratory tract 
infections (RRTIs) are among the most frequent consultations 
in pediatric practice especially in children of preschool age. A 
variety of nutritional supplements have shown clinical efficacy 
in the prevention of RRTIs, but only few of them are supported 
by scientific evidence. Our objective was to evaluate the pre-
ventive effect of a syrup containing beta-glucan from Pleurotus 
ostreatus and vitamin C on the frequency of RRTIs in children. 

Methods: 166 children from 1 to 10 years old (3.0±1.7) 
from 20 pediatric consultations with a history of at least 6 RR-
TIs during the previous year were enrolled in a prospective ob-
servational multicenter study. Children received supplementa-
tion with beta-glucan from Pleurotus ostreatus and vitamin C 
(1ml syrup/5kg) for 3-months and followed-up until 6 months. 
Number of respiratory infections, emergency visits and hos-
pitalizations were registered during four visits and compared 
with the same 6 months period from previous year. Product 
acceptability was also measured. 

Results: Total respiratory infections were significantly re-
duced compared to the previous year (4.08±2.25 vs 8.80±3.41, 
p < 0.001) either in children under 3.5 years old (4.67±2.17 vs 
9.51±3.12, p < 0.001) or above (3.37±2.05 vs 7.41±3.44, p < 0.001). 
There was a statistically significant reduction of each of the in-
fections except for pneumonia: 50.53% otitis (OR[IC95%]:3.85 
[2.34-6.36]); 27.03% common cold (OR[IC95%]:5.29 [2-66-
10.65]), 44,14% pharyngitis (OR[IC95%]:4,16 [2,5-6,94]); 
72,78% laryngitis (OR[IC95%]:4.98 [2.48-10.15]) and 45.73% 
bronchitis (OR[IC95%]: 3.61 [2.2-5.93]). Pneumonias were 
reduced 46.7% (OR [IC95%]:2.04 [0-93-4.5] p = 0.55). Signi-
ficant reduction of number of emergency visits was observed. 
Product acceptability was either good or very good in 90.6% 
of children. 

Conclusions: Results from this study demonstrate that 
supplementation with beta-glucan from Pleurotus ostreatus 
and vitamin C syrup is effective in the prevention of RRTIs in 
children. 

Key words: Pleurotus ostreatus, Nutritional supplement, 
recurrent respiratory tract infections, Children.

PO2325
GLYCEMIC INDEX DIET AND RELATION WITH 
WEIGHT LOSS IN WOMEN WITH SEVERE AND 
MORBID OBESITY UNDERGOING BARIATRIC SUR-
GERY.
C. Vega1, 2, K. Basfi-fer2, P. Rojas2, J. Codoceo2, J. Inostro-
za2, F. Carrasco2, M. Ruz2 
1Departamento Nutrición Y Alimentos, Facultad de 
Farmacia, Universidad de Valparaíso, Valparaíso, 
Chile 
2Departamento Nutrición, Facultad de Medicina, 
Universidad de Chile, Chile

Background and objectives: At present, studies show an 
association between the glycemic index (GI) diet and weight 
loss in individuals undergoing bariatric surgery, however the 
evidence is not enough. The main objective to determine the 
correlation between GI diet and weight loss in women under-
going gastric bypass and sleeve gastrectomy. Method: in 40 
(Sleeve gastrectomy, 20. Gastric bypass, 20) women with severe 
and morbid obesity it was assessed their GI diet at 6 and 12 
months after bariatric surgery through three-day food records. 
In addition, body weight was measured during follow up. 
Quantitative variables were analyzed with Pearson correlation 
test, considering significant a p < 0.05. 

Results: the average of GI at 6 and 12 month was 47.6 ±6.4 
and 52,7±6.7 respectively. Percentage of weight loss at 6 and 12 
months was 67.1± 14.6% and 78±20.1% respectively. A nega-
tive relation between GI of the diet and percentage of weight 
loss (r = -0.4 p = 0,004) was obtained at 6 months after surgery. 
Furthermore, a negative correlation (r = -0.34, p = 0,048) was 
found between GI of the diet and percentage of weight loss at 
12 months after surgery. Conclusions: according to the current 
research the GI diet shows a negative association with the per-
centage of weight loss at 6 and 12 months after bariatric sur-
gery.

Key words: Glycemic index, weight loss, diet, bariatric sur-
gery. FONDECYT 1080576.
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PO2326
EFFECTS β-GLUCAN IN GENE EXPRESSION OF 
MCF-7 CELL ON NUTRITIONAL ASSESSMENT, HE-
MATOLOGICAL, BIOCHEMICAL AND OXIDATIVE 
STRESS, WOMEN WITH BREAST CANCER.
C. Carreira1 , D. Moraes1, D. Sartori1, S. Lepri1, J. Couto1, 
I. Dichi1, M. Mantovani1 
1Universidade Estadual de Londrina, Londrina, 
Brazil

Background and objectives: β-glucan (βG) with S.cerevisae 
is polysaccharide binding (beta 1-3, 1-6 beta), considered as a 
biological response modifier and contribute repair the DNA 
damage. The purpose of this study was evaluated the Effects of 
βG in vitro on the expression of genes CCNA1, CASP9, SOD1 
in cell MCF-7 and in vivo the profile of the dietary, status nu-
tritional, hematological, and biochemical indicators of oxida-
tive stress (OS) in women with breast cancer undergoing che-
motherapy. In this in vitro tests were used the concentration 
50 µg/mL of G and 0.1 g/mL to doxorubicin (DOX). Results 
demonstrated that MCF-7 cells exposed to G increased gene 
expression CASP9, inducing apoptosis, but was not able to stop 
cell cycle. The simultaneous exposure of these cells the βG and 
DOX increased the expression CCNA1 and SOD1, indicating 
that this association may be responsible for the increase intra-
cellular antioxidant defenses and thus contribute to inhibition 
of proliferation of MCF-7 cells and contribute to repair the 
DNA damage caused by chemotherapy. We investigated 52 pa-
tients with breast cancer before and after supplementation with 
1 gram of βG or gelatin during 84 days of anticancer treatment. 
The nutritional assessment carried out identified the prevalen-
ce of overweight and obesity. A significant increase in blood 
levels after supplementation with βG: hemoglobin (p = 0.031), 
hematocrit (p = 0.021), basophils (p < 0.001) and eosinophils 
(p = 0.005) and a significant reduction in plasma levels of LDL 
cholesterol (p = 0.021) and triglycerides (p = 0.005), whereas 
in the control group, significant reductions hemoglobin (p = 
0.013), leukocytes (p = 0.001), lymphocytes (p < 0.001) and 
eosinophils (p = 0.046), the analysis of OS markers showed sig-
nificant reduction in plasma concentrations of NO (p < 0.001) 
after supplementation with βG. Therefore, it is suggested that 
the βG can be important nutrient for patients with of antican-
cer treatment. 

Key words: β-glucans, cancer.

PO2327
THERMAL IMAGINE OF BROWN ADIPOSE TISSUE 
ACTIVITY IN CHILDREN BORN TO OVERWEIGHT, 
OBESE AND DIABETIC PREGNANT WOMEN
D. Campos1, 2, R. Moreno-Torres1, V. Macías1, F J. To-
rres-Espinola1, P. Brandi1, C. Martínez-Zaldivar1, S. Alt-
maumle1,2, A. Agil3, T. Anjos1, C. Campoy1, 2 
1EURISTIKOS Excellence Centre for Paediatric Re-
search, University of Granada, Granada, Spain 
2Department of Paediatrics, University of Granada, 
Granada, Spain 
3Department of Pharmacology, University of Gra-
nadnada, Granada, Spain

Background and objectives: Brown adipose tissue (BAT) 
persists beyond the neonatal period and is primarily located 
within the supraclavicular regions in adults of all ages. Its 
growth during gestation is largely dependent on glucose supply 
from the mother to the fetus. Normal fat development profi-
les in the offspring are modified by changes in maternal diet 
at defined stages of pregnancy, ultimately leading to adverse 
long-term outcomes. The aim of the present study is to analyze 
BAT activity in overweight, obese, gestational diabetic women 
2 years after delivery, and in their offspring at 3.5 years. 

Methods: 51 ‘mother-children pairs’ participants in the 
PREOBE study* were invited to evaluate their BAT using ther-
mal imagine at supraclavicular regions in the mothers, 2 years 
after delivery and in their children at 3.5 years; the methods 
followed is extensively published in The Journal of Paediatrics 
by Symonds, et al., 2012. 22 healthy and normoweight mothers 
(n = 22), women with overweight (pre-pregnancy 25<BMI<30) 
(n=9), obese women (pre-pregnancy BMI≥30) (n =8) and 
mothers which developed gestational diabetes (n =10) were 
included in this study. 

Results: No differences in BAT activation were shown bet-
ween the mothers and between children of the different groups. 
Close correlations were established between lifestyle indicators 
in the mothers during pregnancy and BAT activity in their offs-
pring at 3.5 years: sleeping hours at 24 weeks of pregnancy (r 
= 0.39, p = 0.012); smoking before pregnancy (r = -0.36, p = 
0.046), the perception of wellness in the mother 6 months after 
delivery (r = 0.56, p = 0.001).. 

Conclusions: Lifestyle during pregnancy and body compo-
sition are factors influencing the BAT activity in their offspring 
at 3.5 years. A programming effect is suggested. 

Key words: Brown adipose tissue, thermal imagine, obesity. 
*Supported by the Andalusian Goverment. Economy, Scien-
ce and Innovation Ministry (PREOBE Excellence Project Ref. 
PO6-CTS-02341).
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PO2328
NUTRITIONAL PROFILE OF PATIENTS IN PREOPE-
RATIVE CARDIAC SURGERY.
L. Brito1, B. Santos1, J. Silva1, F. Lima1, O. Raposo1 
1Federal University Aracaju, Sergipe, Brazil

Background and objectives: The obesity increased in Bra-
zil has been observed together with the economic and epide-
miologic changes, and as consequence some comorbidities, 
like cardiovascular diseases. Changes in Brazilian population’ 
eating habit, with the higher consumption of high-caloric food, 
with saturated fat, sodium and sugar, shows an important as-
sociation with the increase in cardiac complications. Therefore, 
it becomes necessary to evaluate the nutritional state and the 
food consumption in patients of cardiac surgeries in preopera-
tive status at a Sergipe’s public hospital. 

Methods: The study was characterized as descriptive and 
cross-sectional, composed by 110 patients which were submit-
ted to a nutritional evaluation status by weight, height, body 
mass index, waist and arm circumference, triceps skinfold thic-
kness and a food consumption analyses with the application of 
a quantitative questionnaire of food frequency. 

Results: From the total of the patients, 58.2% were male 
and 41.8% were female, the most prevalent comorbidity was 
the systemic arterial hypertension and the most accomplis-
hed surgical procedure was the Myocardial revascularization. 
The anthropometric evaluation revealed that the population is 
in nutritional risk, due to the overweight/obesity prevalence 
(56%), body mass index, and raised risk of metabolic compli-
cations in agreement with the waist circumference. 

Conclusions: Patients scheduled for cardiac surgery pre-
sented high prevalence of hypertension and a risk nutritional 
profile due the inadequate nutritional status with predominan-
ce of overweight/obesity, a low potassium, calcium, vitamin E 
and fiber consumption and a high saturated fat, sodium and 
cholesterol consumption. 

Key words: Nutritional status. food consumption. cardiac 
surgeries. 

PO2329
SELENATE PREVENTS DIET-INDUCED OBESITY 
WITH IMPROVED INSULIN SENSITIVITY IN VIVO
K H. Kim1, C Y. Kim1, Y. Zhu1 
1Department of Food Science, Purdue University, 
West Lafayette, Indiana, USA

Background and Objectives: Selenium is an essential mi-
cronutrient required for optimum human health. Although va-
rious forms of selenium are known to be beneficial in preven-

ting some chronic diseases such as cancer and cardiovascular 
disease, the role of selenium in obesity remains elusive. We re-
cently found that selenate, an inorganic form of selenium, exhi-
bits an anti-adipogenic function through induction of transfor-
ming growth factor-beta1 signaling pathway in preadipocytes 
with no effect on cell viability in vitro. The objective of this 
study is to test a hypothesis that selenate is a novel anti-obese 
micromineral that prevents the development of diet-induced 
obesity in vivo. 

Methods: 3-week old mice were placed on a high fat-diet 
(HFD) with control water or water supplemented with selenate 
(20% of LD50) for 8 weeks. 

Results: Selenate administration resulted in little effect 
on overall food intake, water intake and fecal calories in mice 
groups in control HFD and HFD with selenate (HFD-Se). 
While HFD group developed adiposity with increased adipose 
tissue weight, mice in HFD-Se showed decreased body weight 
and body fat mass with smaller adipocyte size. In addition, 
HFD induced hyperglycemia and insulin resistance. However, 
mice in HFD-Se displayed lower blood glucose, insulin, and 
free fatty acid and glycerol levels with improved glucose tole-
rance. Real-time PCR analysis revealed that adipose tissue iso-
lated from mice in HFD-Se exhibited reduced levels of genes 
involved in adipogenesis, lipid metabolism and altered trans-
forming growth factor-beta1 signaling pathway compared with 
those in HFD mice. 

Conclusions: Collectively, our results demonstrate that 
chronic administration of low dose of selenate at a safe concen-
tration abrogates adiposity and its associated insulin resistance 
in a mouse model of diet-induced obesity. This suggests that 
selenate is a novel anti-obese dietary micromineral. 

Key words: selenate, selenium, obesity, insulin resistance. 

PO2330
CORRELATION OF NUTRITIONAL FACTORS WITH 
THE QUALITY OF LIFE AND FATIGUE INTENSITY 
AMONG PATIENTS UNDERGOING CHEMOTHERA-
PY CYCLES
S. Ribeiro1, 2, C. Braga1, F. Peria2, S. Cunha1 
1Medical Nutrition Division, Department of Internal 
Medicine, Ribeirão Preto, Medical School, University 
of São Paulo, Ribeirão Preto, São Paulo, Brazil  
2Oncology Division, Department of Internal Medici-
ne, Ribeirão Preto Medical School, University of São 
Paulo, Ribeirão Preto, São Paulo, Brazil 

Background and objectives: Fatigue is a prevalent symp-
tom among individuals under chemotherapy and it may result 
in reduced overall quality of life (QoL). The aim of this study 
was to correlate the fatigue intensity and the QoL with the nu-
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tritional status on patients undergoing chemotherapy cycles for 
colorectal cancer. 

Methods: We conducted this longitudinal study with 24 co-
lorectal cancer patients (63.2 ±14.9 years, 62.5% female) from 
a tertiary university hospital. The data was obtained in four oc-
casions: before the first, second, third and fourth chemothera-
py cycles. The FACIT Fatigue Scale and the QoL questionnaire 
were determined during all of the study phases. The energetic 
and protein intake, body mass index (BMI), serum levels of he-
moglobin and albumin were also obtained. 

Results: There was no statistical difference in QoL and fa-
tigue intensity among chemotherapy cycles. The energy and 
protein intakes did not show correlation with QoL and fatigue 
intensity. However, before the first chemotherapy cycle, there 
was a correlation of QoL with serum levels of hemoglobin (r = 
0.57, p = 0.01) and albumin (r = 0.73, p = 0.004). Similarly, the-
re was a correlation of fatigue intensity with serum hemoglobin 
(r = 0.48, p = 0.04) and albumin (r = 0.63, p = 0.02). 

Conclusions: The QoL and the fatigue intensity before the 
first chemotherapy cycle showed correlation with the serum 
levels of hemoglobin and albumin, probably due to colorectal 
surgery. The BMI showed correlation with QoL and fatigue at a 
later stage, before the 4º chemotherapy cycle. 

Key words: nutritional status; chemotherapy; quality of life; 
fatigue. 

PO2331
REGULATION OF HEPATIC BRANCHED-CHAIN 
ALPHA-KETOACID DEHYDROGENASE COMPLEX 
IN RATS FED A HIGH-FAT DIET.
Y. Kadota1, Y. Kitaura1, A. Inukai1, Y. Shimomura1 
1Department of Applied Molecular Biosciences, 
Graduate School of Bioagricultural Sciences, Nago-
ya University, Nagoya, Japan

Background and objectives: Branched-chain alpha-ke-
toacid (BCKA) dehydrogenase complex (BCKDC) regulates 
branched-chain amino acid (BCAA) metabolism at the level 
of BCKA catabolism. It has been demonstrated that the activi-
ty of hepatic BCKDC is markedly decreased in type 2 diabetic 
animal models and increased in type 1 diabetic animal models. 

Methods: In this study, we examined the regulation of he-
patic BCKDC in rats with diet-induced obesity (DIO). Rats 
were fed a control or a 60% of energy high-fat diet (HFD) for 
twelve weeks. Concentrations of blood components and the ac-
tivities and protein amounts of hepatic BCKDC and its specific 
kinase (BDK) were measured. 

Results: The concentrations of plasma glucose, insulin, 
and corticosterone were significantly elevated in DIO rats 
compared to those fed the control diet, suggestive of insulin 

resistance. Blood BCAA concentrations were not increased. 
The activity of hepatic BCKDC that was present in the active 
form in the liver was higher in DIO rats compared to controls, 
although the total activity and the enzyme amount were not 
different between two diet groups. The activity of hepatic BDK 
and the abundance of BDK bound to the BCKDC were decrea-
sed in DIO rats. The total amount of hepatic BDK was also sig-
nificantly decreased in DIO rats. In rats made obese through 
HFD feeding, in contrast to prior studies in rat models of type 2 
diabetes, hepatic BDK was down-regulated and thereby hepa-
tic BCKDC was activated, suggesting that DIO promotes liver 
BCKA catabolism. 

Conclusions: In this model there was no evidence that in-
creased blood BCAAs drive DIO-associated insulin resistance, 
since concentrations of BCAAs were not altered by DIO. 

Key words: BCKA, high-fat diet, BCAA.

PO2332
EARLY INDICATORS OF CHRONIC DISEASE IN 
OVERWEIGHT MEXICAN CHILDREN
R. Arellano1, 2, L. Ricavar2, A. Anaya1 
1Maestría de Nutricion , Facultad de Ciencias Natu-
rales, Universidad Autónoma de Querétaro 
2Secretaría de Salud, San Luis Potosí, México

Background and objectives: A question arising from the 
childhood obesity epidemic is when chronic diseases start. 
The study objective was to evaluate insulin resistance (IR) and 
Reactive C Protein (RCP) as indicators of early chronic disease 
in children aged 5 to 9, from a Health State Unit in San Luis 
Potosi, Mexico. 

Methods: Transversal study of 124 children attending rou-
tine medical screening excluding those with recent infection, 
inflammatory disease or using anti-inflamatory medication. 
Anthropometric measurements, clinical history, physical acti-
vity (PA) questionnaire (Serra, 2006), and biochemical analysis 
were performed.. 

Results: 2% had low body weight, 67% normal, 13% 
overweight and 18% obesity. Average values for waist circumfe-
rence (WC) were 50, 55, 64 and 72 cm for each Body Mass In-
dex (BMI) category respectively. PA was not different among 
groups. Biochemical analysis of 96 children reported 7.4% ab-
normal fasting glucose (AFG), 1% hyperinsulinemia (HI), 25% 
IR and 4.2 % positive RCP. According to BMI categories 4.5% 
normal and 18.7 obese had AFG (p < 0.06). Average insulin le-
vels were 3.7, 6.2 and 8.9 for the normal, overweight and obese 
children. HI was present in only one child (8.3% of overweight 
children) . IR was found in 14.1%,16.7% and 68.8% of normal, 
overweight (p < 0.03) and obese (p < 0.0001) children respec-
tively , (OR 12.5 ) and positive RCP in 4.5% normal and 6.3% 



1382 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

obese (PO.06) (OR 1.4) There was a positive correlation among 
increasing levels of BMI, WC , IR and Insulin. Abdominal adi-
posity measured by WC was greater >p85 BMI. (p < 0.0001) 
and a value >65cms was positively related to IR (p < 0.0001). 

Conclusions: Risk of early chronic disease only demonstra-
ted by IR was 12.5 greater for BMI>p85. A WC value>65 cm 
was related to IR and it is an easy anthropometric measure-
ment to be considered in populations studies. 

Key words: BMI, Waist circumference, Insulin resistance, c 
reactive protein. 

PO2333
ASSOCIATION OF MACRONUTRIENT INTAKE 
WITH OVERWEIGHT AND OBESITY AMONG BAN-
GLADESHI POPULATION: A HOSPITAL BASED 
STUDY
S. Hossain1, 2, U S. Munni2, T. Khan1, K. Fatema3, L. Ali4 
1Department of Health Promotion and Health 
Education, Bangladesh Institute of Health Sciences, 
Dhaka, Bangladesh 
2Institute of Nutrition and Foods Science, University 
of Dhaka, Dhaka, Bangladesh 
3Dept of Epidemiology & Biostatistics, Bangladesh 
Institute of Health Sciences, Dhaka, Bangladesh 
4Dept of Biochemistry & Cell Biology, Bangladesh 
Institute of Health Sciences, Dhaka, Bangladesh

Background and objectives: Obesity is one of the most im-
portant risk factors for diabetes and other disorders of meta-
bolic syndrome. Nutritional intake is a major determinant of 
obesity and it needs to be studied in various population groups 
In the present study we have investigated the nutritional intake 
of a group of Bangladeshi non-diabetic and diabetic subjects in 
relation to their demographic and anthropometric status. 

Methods: It was an observational exploratory study with 
4063 subjects (1571 male and 2492 female; 1552 non-diabetic 
and 2511 diabetic) attending 20 healthcare centers and hospi-
tals run by the Diabetic Association of Bangladesh. Anthro-
pometric measurements (height, weight, waist and hip) were 
done by standard techniques. Dietary data were collected by 
3days food frequency method. A BMI of 23 was taken as the 
cut-off point for overweight as defined by WHO for this po-
pulation. 

Results: The mean (± SD, years) age of the subjects was 
46±14. The proportion of subjects with lower, middle and up-
per socioeconomic classes were 20.6%, 51% and 28.4% respec-
tively. BMI was 24.71±5.24 and Waist-Hip ratio was 0.91±0.57. 
The proportion of calorie contributed by the three principal 
macronutrients was as follows: carbohydrate 58%, fat 25%, and 

protein 17%. On group comparison between overweight plus 
obese (BMI>23) and normal weight individuals the intake of 
carbohydrate and protein did not vary between the groups, but 
fat intake was paradoxically lower in the overweight group. 
Logistic regression with normal weight and over weight (plus 
obesity) as dependent variables carbohydrate and protein in-
take was found to be associated with overweight when other 
confounders were adjusted. 

Conclusions: Weight gain in Bangladeshi subjects (both 
non-diabetic and diabetic) is associated with higher carbohy-
drate intake and a targeted approach to modify this nutritional 
behavior need to be taken in non-diabetic as well as diabetic 
population. 

Key words: macronutrient, overweight, obesity, Bangla-
desh, diabetes.

PO2334
EFFECTS OF A DIET RICH IN OLIVE OIL AND AN 
EPA + DHA PHARMACEUTICAL COMPOUND IN 
THE RHEUMATOID ARTHRITIS
J. Caballero-Villarraso1, 2, L. Louhibi Rubio2, M D. Cañe-
te Vázquez1, P. Benito Lopez2, M A. Galvez Moreno2, E 
L. van Donkelaar3, F. Rodriguez Cantalejo1, R. Cañete 
Estrada1 
1IMIBIC/Reina Sofia Hospital/University of Cordoba, 
Cordoba, Spain 
2Endocrinology Service/Reina Sofia Hospital, Cordo-
ba, Spain 
3Faculty of Health, Medicine and Life, Maastricht 
University, Maastricht, The Netherlands

Introduction and Objectives: For years many scientific 
evidences provide benefits to certain nutrients and diets with 
positive effects on biological variables and inflammatory acti-
vity in rheumatoid arthritis (RA). This is the case of polyun-
saturated fatty acids omega 3 and olive oil. It is known that 
especially eicosapentanoic acids (EPA) and docosahexaenoic 
acid (DHA) have anti-inflammatory, immunomodulatory and 
cardioprotective. Our goal is to compare the effect of a diet rich 
in omega 3 versus another enriched olive oil on biochemical 
markers of inflammation in patients with rheumatoid arthritis. 

Methods: We included 106 patients previously diagnosed 
with RA and pretreatment. Were assigned to three groups with 
different treatments were added to standard treatment of RA 
itself. Group A: 35 subjects with diet supplemented with 30 ml 
of olive oil, group B: 35 subjects, with a capsule every twelve 
hours consisting of 465 mg EPA and 375 mg DHA, C: control 
group (standard treatment only AR ). Were determined serum 
biochemical markers proinflammatory proi-inflammatory 
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markers (TNF-α, IL-1, IL-6, ferritin, CRP) at baseline and at 6 
and 12 months. To compare differences of values in each group, 
we conducted a repeated measures ANOVA. For differences 
between groups ANOVA test was performed. 

Results: The groups A and B showed a significant decrease 
in TNF-α decreased between 0 and 6 months (p = 0.043, p = 
0.039). Also reduced IL-1 between 0 and 6 months (p = 0.037, 
p = 0.046). No significant differences were observed between 
groups A and B. 

Conclusions: Fatty acids enhance proinflammatory profile 
in patients with RA. No significant differences were detected 
between providing a supplement of olive oil and a pharmaceu-
tical EPA + DHA. 

Key words: fatty acids, rheumatoid arthritis, proinflam-
matory biomarkers. 

PO2335
FUNCTIONAL COMPOUNDS IN COMBINATION 
WITH NANO-GOLD PARTICLES MODULATE APOP-
TOSIS AND MIGRATION POTENTIAL IN HUMAN 
COLORECTAL CARCINOMA CELLS
R F. Shu Huang1, 2, B H. Chen2, H S. Chiang3, Y J. Wei4, S 
H. Hsu5 
1Department of Ph.D. Program In Nutrition and 
Food Science, Fu Jen Catholic University, Xin-
zhuang, Taiwan, Republic of China 
2Department of Food Science, Fu-Jen Catholic Uni-
versity, Taipei, Taiwan 
3Department of Graduate Institute of Basic Medici-
ne, Fu-Jen Catholic University, Taipei, Taiwan 
4Department of Nutritional Science, Fu-Jen Catholic 
University, Taipei, Taiwan 
5Department of Nutritional Science, Fu-Jen Catholic 
University, Taipei, Taiwan

Background and objectives: Colorectal cancer (CRC) is the 
third leading cause of cancer deaths in Taiwan. High mortality 
rate of CRC is caused by malignancy metastasis. Recent resear-
ches demonstrated that nanogold particles (AuNPs) are high 
biocompatibility, which can be used as pharmaceutical carriers 
to promote drug efficacy. Functional compounds of lycopene 
and DHA were effective for CRC treatment. The aims of this 
study were to examine whether AuNPs in combination with 
functional compounds enhanced cytotoxicity of CRC cells and 
its molecular mechanisms.

Methods: Human colorectal carcinoma HT-29 cells was 
treated with 1~3 nm, 3~5 nm and 10~15 nm AuNPs after 24 h 
exposure by MTT assay. Apoptotic death and migration poten-
tials are evaluated by flow cytomics analysis and wound healing 
assays. 

Results: AuNPs at 3~5 nm size significantly induced cellu-
lar death by decreased viability of 64% and 71% for the con-
centrations of 25 and 30 ppm respectively (p < 0.05). The half 
lethal dosage (IC50) of 3~5 nm AuNPs in HT-29 cells was de-
termined at 20.7 ppm. A time course study has investigated the 
AuNPs induced death. Significant growth inhibition as well as 
necrotic and apoptotic phenotypes were observed in the 24 h 
AuNPs treated HT-29 cells. An apparent cell death, 3~5 nm 
AuNPs significantly increased 34% of apoptosis in HT-29 cells 
stained with Annexin V, but there was no effect on necrosis by 
staining with the PI. In addition, HT-29 cells treated 3~5 nm 
AuNPs 24 h significantly increased the migration. Lycopene 
or DHA in combination with AuNPs at lower dose enhanced 
apoptosis and migration of HT-29 cells, possibly through mo-
dulation of intracellular molecular signaling. 

Conclusions: Our data demonstrated that AuNPs alone or 
in combination with functional compounds enhanced apop-
tosis and migration that it may affect potential metastasis of 
human colorectal carcinoma cells metastasis. 

Key words: Colorectal cancer, nanogold particles, apotosis, 
Migration. 

PO2336
RECOMMENDATIONS FOR CANCER PREVEN-
TION WORLD CANCER RESEARCH FUND (WCRF): 
ANALYSIS FOR CHILE
M. Crovetto1, 2, R. Uauy2 
1Facultad de Ciencias de La Salud, Centro de 
Estudios Avanzados. Universidad de Playa Ancha, 
Valparaíso, Chile 
2Instituto de Nutrición Y Tecnología de Los Alimen-
tos. Universidad de Chile, Santiago, Chile

Background and objectives: Cancer is the second leading 
cause of death in the Americas and in Chile, representing 25.6% 
of all deaths in 2009. The main diet-related cancer sites include 
colorectal, lung, breast in postmenopausal women, stomach, 
esophagus, prostate, and pancreas. After tobacco; obesity is the 
leading cause of cancer, accounting for one third of all cancers. 
Obesity related exposure that define cancer risks include total 
body fat, abdominal fat and weight gain in adulthood. These 
are potentially modifiable risk factors; consuming a healthy 
diet and living an active life can significantly reduce body fat 
and thus cancer risk. The aim of this study was to analyze re-
commendations published by the International Fund for Can-
cer Research (WCRF) and American Institute for Cancer Re-
search (AICR) for the prevention of cancer in 2007. 

Methods: We compared these recommendations with the 
situational analysis of risk factors described, based on natio-
nal studies that report prevalence of these factors in Chile. We 
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propose National recommendations in accordance with the 
WCRF 2007 document. 

Results: The pattern of food consumption in Chile is cha-
racterized by over consumption of products that increase risk 
of cancer (alcoholic drinks, sugary juices and ultra-processed 
foods high in sodium and total fat) and low consumption of 
protective foods (legumes, vegetables, fruits high in antioxi-
dants and fiber). 

Conclusions: The analysis reveals that Chile has an increase 
cancer risk associated with poor quality diets, high Body Mass 
Index (BMI), and sedentary behavior. We recommend the pro-
motion of healthy diets and active lifestyles conducive to lower 
cancer risks and good health across all stages of the life-course. 

Key words: Diet, cancer, risk factor, chronic non communi-
cable disease, health promotion.

PO2337
REDUCED SERUM CONCENTRATIONS OF OSTEO-
CALCINARE ASSOCIATED WITH RISK OF DEVE-
LOPING TYPE-2 DIABETES MELLITUS IN A HIGH 
CARDIOVASCULAR RISK POPULATION
A. Díaz Lopez1,2, M. Bullo1,2, M. Juanola-Falgarona1,2, 
Ma. Martínez-González2,3, R. Estruch2,4, M. Covas2,5, F. 
Arós6,7, J. Salas-Salvadó1,2 
1Human Nutrition Unit, Sant Joan Hospital, IISPV, 
Universitat Rovira I Virgili, Reus, Tarragona, Spain 
2CIBERobn Physiopathology of Obesity and Nutri-
tion, Institute of Health Carlos III, Madrid, Spain  
3Department of Preventive Medicine and Public 
Health, University of Navarra, Pamplona, Spain 
4Department of Internal Medicine, Hospital Clínic, 
Institut d’ Investigació Biomèdica August Pi ISunyer 
(IDIBAPS), University of Barcelona, Barcelona, Spain 
5Lipids and Cardiovascular Epidemiology Research 
Unit, Institut Municipal D’ Investigació Mèdica 
(IMIM), Barcelona, Spain 
6Department of Cardiology, Hospital Txagorritxu, 
Vitoria, Spain 
7Redes Temáticas de Investigación Cooperativa 
RD06/0045, ISCIII, Spain 

Background and objectives:Becauseit has been sugges-
ted that osteocalcin, an osteoblast-derived hormone, is a new 
link between bone and glucose metabolism, we tested whether 
serum carboxylated (cOC) and undercarboxylatedosteocalcin 
(ucOC) levels are independently associated with the develop-
ment of type-2 diabetesin subjects at high cardiovascular risk. 

Methods: A prospective,nested case-control study was con-
ducted using data from the PREDIMED study. We included 

153 cases of newly diagnosed diabetes and 306 individually 
matched-controls free of diabetes identified during a mean 
5-year follow-up. Conditional logistic regressionmodels were 
used to estimate matched ORs for incident diabetes according 
to categories of both forms of osteocalcin measured by ELISA. 

Results:Baseline serum concentrations of both forms of os-
teocalcin were significantly lower in cases than in controls. In 
incident cases, concentrations of cOC, but notucOC, were in-
versely and significantly associated with insulin and HOMA-IR 
levels (r= -0.334 and r= -0.323, respectively), and with fasting 
glucose concentrations (r= -0.058) in controls, independently 
of the intervention group, sex, age and BMI. In the conditional 
logistic model that took into account the matching factors, the 
ORs for diabetes incidence in the highest vs the lowest terti-
le of cOC and ucOC were 0.49 (95% CI: 0.32-0.75) and 0.53 
(0.35-0.80), respectively. Further adjustment for family history 
of diabetes, lifestyle and other confounding factors did not ap-
preciably changethe magnitude of these associations. 

Conclusions:In a population at high cardiovascular risk, 
elevated concentrations of serum cOC and ucOC were strongly 
associated with a decreased risk of incident diabetes. 

Key words: Carboxylatedosteocalcin, undercarboxylate-
dosteocalcin, PREDIMED study, biomarkers, type 2 diabetes 
mellitus.

PO3146
INCIDENCE OF INSTITUTIONAL FOOD SERVICE 
PRACTICE MANAGEMENT ERRORS IN THE KIT-
CHEN OF A GENERAL HOSPITAL, CHUBU REGION, 
JAPAN
S. Maruyama1, M. Ichie2, T. Tsuruta2 
1College of Human Life and Environment, Kinjo 
Gakuin University,Nagoya, Aichi, Japan 
2Nagoya Ekisaikai Hospital, Nagoya, Aichi, Japan

Background and objectives: Institutional food service 
practice is an important medium for therapeutic patient edu-
cation in hospitals in Japan. Thus, institutional food service 
practice management errors are major issues. Such errors in 
the kitchen are caused by some professionals who are the mem-
bers of the nutrition section, i.e. registered dietitians, dietitians, 
chefs, cooks and others. Objective: To assess the incidence of 
institutional food service practice management errors in the 
kitchen of a general hospital, Chubu region, Japan. 

Methods: A cross-sectional study was conducted on inci-
dent reports based on institutional food service practice mana-
gement errors from January 1 to December 31, 2011. Data was 
collected from incident reports of the kitchen using a struc-
tured format. Data was edited and coded. Descriptive statis-
tics were computed to determine specific errors. Prior to the 
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start of data collection, permission was obtained from hospital 
management to use it. Health professionals were replaced with 
codes to avoid individual identifiers. We assessed times, day of 
the week, work complex and practitioner condition. 

Results: The prevalence of institutional food service prac-
tice management errors in the kitchen of this general hospital 
was 42 times in 365 days. Many errors occurred on Thursday 
and Friday. Commonly prescribed errors included serving a 
different menu or mixing contents of the menu. When practi-
tioners were busy and got tired, many errors occurred. 

Conclusions: Institutional food service practice manage-
ment errors in the kitchen were common in this general hospi-
tal. An error-free system is required through continued thera-
peutic patient education. 

Key words: Institutional food service, practice manage-
ment errors. 

PO3344
DEVICE INVENTION FOR ASSESSMENT AND TRAI-
NING BETWEEN HOSPITALS BASED ON PRACTICE 
PROBLEMS
V. Schejter1, L. Selvatici1, J. Cegatti2, P. de Raco2, F. Ugo2, 
M. Jesiotr2, M. Bovisio2, N. Elli2, S. Blasi1, P. Elmeaudy1

1Hospital de Pediatría ‘Prof. Dr.J.P.Garrahan’, Buenos 
Aires, Argentina 
2Cátedra de Psicología Institucional, Facultad de 
Psicología, Unniversidad de Buenos Aires, Buenos 
Aires, Argentina

Background and objectives: This article presents a field 
work experience analysis related to an UBACyT 2010-2012 re-
search plan.   Its main goal was to characterize collaborative 
interchange patterns, training and knowledge production in 
work situation between different levels of complexity hospi-
tals from diverse provinces and their incidence in institutional 
changes.   

Methods:  An assessment experience and training between 
Garrahan Hospital´s Food and Dietetic area and pediatric 
hospitals of several provinces is analyzed. It develops different 
stages in which the project was implemented and how inter-
ventions were defined from “field” problems.  Empirical wor-
kers in health institutions, usually not taken into account, are 
considered a priority in these training programs. This conside-
ration and conditions created to facilitate the implementation 
are explained.  

Results:  Interinstitutional net building is analyzed as well 
as its incidence among different provinces, government ins-
tances, hospitals and universities.   Importance of academic 
accreditation for field training, effects due to developed devi-
ces in every day work  and in the participants` subjectivity are 

considered.  Documentary information, field observations and 
interviews were systematized for this study.  

Key words: Ground training, permanent education, institu-
tional psychology, institutional assessment. 

PO3345
THE KETOGENIC DIET FOR THE TREATMENT OF 
DRUG-RESISTANT EPILEPSY AND OTHER SYN-
DROMES:  STRATEGIES TO IMPROVE COMPLIAN-
CE AND THERAPEUTIC EFFECT
G. Mestre1, A Rojano1, S. Blasi1

1Hospital de Pediatría ‘Prof. Dr.J.P.Garrahan’ Buenos 
Aires, Argentina

Background and objectives: The classic ketogenic diet 
(CKD) has been used by our department  as an effective,  for 
children with seizures of different etiologies since 1988, in a 
multidisciplinary team  using a treatment protocol.  Of 66 pa-
tients treated from 2008 to 2012, 40 children stayed on the KD 
between 3 years and 6 months and 26 discontinued the diet. 
In 20% discontinuation was due to non-medical causes.  The 
objective was to search for tools to improve compliance in pa-
tients treated with the KD.  

Methods: From June 2012 to May 2013 a literature review 
was conducted to identify strategies to improve compliance 
with the CKD. Information for the patients and their families, 
health awareness, the professional-patient relationship, availa-
bility of recipes and meal plans, and forms of preparation were 
looked for to increase adherence to the KD in 40 patients who 
have been on the oral CKD successfully.  

Results:  Forty-two recipes were selected, adapted, and pre-
pared (27 main courses, 7 desserts, 10 bread preparations, 3 
snacks) of which 26 were approved and added to recipe books 
or meal plans and were divided into three categories (training, 
problem solving, motivation). Additionally, our 40 patients 
who are successfully following the oral CKD received at least 
one of the tools. To evaluate the impact of the strategy, a ques-
tionnaire was designed and administered personally or by pho-
ne to 19 families (47%) . Of these families, 100 % had tried at 
least one of the possibilities, agreed that they were useful, and 
were willing to try additional tools.    

Conclusion: The tools assessed were well accepted by the 
families. Nevertheless, further studies should be conducted to 
measure the true impact of the strategies for the improvement 
of adherence to the CKD.    

Key words: Ketogenic diet, adherence, epilepsy. 
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PO3346
THE KETOGENIC DIET: A RETROSPECTIVE STUDY 
OF THE EXPERIENCE OF NUTRITION SUPPORT 
SERVICES
G. Mestre1, A. Cresta1, S. Blasi1

1Hospital de Pediatría ‘Prof. Dr.J.P.Garrahan’ Buenos 
Aires, Argentina

Background and objectives: The ketogenic diet (KD) is a 
non-pharmacologic treatment proven effective for the mana-
gement of epilepsy of different etiologies in centers  throughout 
the world, using different protocols and forms of administra-
tion. We has worked in a multidisciplinary fashion together 
with the departments of neurology and clinical nutrition since 
1988, using a treatment protocol.  the objective was to evaluate 
different diet types and administration modalities of the KD 
used at our center.  

Methods:  Between 1988 and  2012, 203 children were put 
on the MCT ketogenic diet, the classical ketogenic diet (CKD) 
or the modified ketogenic diet (MKD) Data of 66 patients with 
different etiologies who received the diet between January 2008 
to December 2012 were retrospectively assessed.    

Results:  Forty-eight of 66 children received the CKD in 
a 4:1 or 3:1 ratio orally,  12 through a nasogastric (NG) tube 
or gastrostomy (GT), and six received the MKD orally. Of all 
66 children treated with the KD, 60% responded well to the 
treatment and stayed on the diet.  Three children adhered to 
the oral CKD and one to the CKD through a NG tube for more 
than 3 years. Four children kept on the oral CKD, three on the 
CKD through a NG tube or GT, and one on the oral MKD for 
more than 2 years. Nine children adhered to the oral CKD and 
four to the CKD through a NG tube or GT for more than 1 
year. Fifteen patients have been on the CKD (13 orally and two 
who started on the NG tube and switched to the oral CKD) and 
three have been on the MKD for more than 6 months. Twenty-
six children discontinued the KD for different reasons.  

Conclusion:   The KD is successfully managed at the hospi-
tal, using different types of diets and forms of administration.  

Key words: Ketogenic diet, epilepsy. 

PO3347
EFFICACY OF A LOW-FAT  YOGURT SUPPLEMEN-
TED WITH A ROOSTER COMB EXTRACT ON JOINT 
FUNCTION IN MILD KNEE PAIN PATIENTS: A SUB-
JECT-LEVEL META-ANALYSIS
D. Moriña1, R. Solà2, R M. Valls2, V. López de Frutos3, M. 
Montero3, M. Giralt2, I. Papell1, G. Bernal3, J. Faba3, M 
C. Casajuana3, A. Rodríguez1, C. Chetrit4, D. Martínez-
Puig4 
1CTNS-TECNIO-Technology Center of Nutrition and 
Health, Reus, Spain 
2Facultat de Medicina i Ciències de la Salut - Univer-
sitat Rovira i Virgili, Reus, Spain 
3Hospital Universitari Sant Joan de Reus, Reus, 
Spain 
4Bioiberica S.A., Palafolls, Barcelona, Spain

Background and objectives: The aim of this meta-analysis 
was to determine the effects of daily consumption of a low-fat 
dairy product supplemented with Mobilee™, a rooster comb ex-
tract rich in HA and other glycosaminoglycans (80 mg/d), on 
muscle function, echographic evolution and knee discomfort 
using a Visual-Analogue-Scale (VAS) compared with a low-fat 
dairy product consumed by 3 months on affected knee.  

Methods:  The individualized results from 148 volunteers 
of Intention-To-Treat population (ITT) (51 men; aged from 20 
to 75y) of two randomized, controlled, double-blind, parallel 
trials (68 volunteers; Martinez-Puig D, 2012) and 80 volun-
teers; ClinicalTrials.gov Identifier: NCT01303432) performed 
on patients with mild knee pain (VAS between 30 and 50 mm) 
developed in Barcelona and Reus (Spain) by implementing the 
same protocol.    The muscle function determined by peak tor-
que, total work, and power mean in flexion and extension at 
speeds of 180º/s and 240º/s using an isokinetic dynamometer 
Biodex 4. The outcomes evaluation was performed by an AN-
COVA model with the baseline value as covariables without 
missing data imputation on the ITT.   

Results:  After 3 months, compared to control, improved 
total work in flexion at 180º/s (P=0.039); reduced synovial 
effusion (P =0.037); 3) and  perception of pain diminished 
(P=0.003) on affected knee, particularly in men older than 50.   

Conclusions: Long-term low-fat dairy product supplemen-
ted with HA consumption improves muscle strength, synovial 
effusion and pain providing clinical benefit on patients with 
mild knee pain, specially in men 50 years and older.    

Key words: Glycosaminoglycans, knee pain. 
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PO3348
DIETARY INTAKE OF FOLATE, VITAMIN B6 AND 
RIBOFLAVIN AND RISK OF DEVELOPMENT OF 
DIFFERENT MOLECULAR SUBTYPES OF BREAST 
CANCER IN THE ORDET COHORT
S. Sieri1, Pala. V1, C. Agnoli1, S. Grioni1, C. Riva2, V. Krogh
1Epidemiology and Prevention Unit, Fondazione 
IRCCS Istituto Nazionale Dei Tumori , Milan, Italy 
2Department of Pathology, Ospedale di Circolo and 
University of Insubria, Varese, Italy

Background and objectives: Vitamins involved in one-car-
bon metabolism have been hypothesized to influence the risk 
of breast cancer (BC). Epidemiologic studies that examined as-
sociations between folate or vitamin B intake and BC risk have 
provided inconsistent results. Recent studies suggest that mole-
cular subtypes of BC defined by expression of HER2, estrogen 
receptors (ER), progesterone receptors (PR), differ in terms of 
the risk factors influencing their occurrence. We prospectively 
also examined whether the consumption of folic acid and vita-
min B was associated with the incidence of breast cancer and 
breast cancer tumor characteristics.    

Methods: Participants were 10,766 women enrolled in the 
ORDET  study, who completed a dietary questionnaire 1987-
1992.  Cox proportional hazard models adjusted for energy in-
take and confounders, estimated Relative Risk (RR) and 95% 
CIs for breast cancer.    

Results: After a mean of 16 years of follow-up, 388 incident 
cases of BC were ascertained. The multivariate RR of total BC  
for riboflavin intake was 0.49 (95% CI, 0.33-0.72 highest vs. 
lowest quartiles; P trend=0.001) and 0.57 (95% CI, 0.38-0.87 
highest vs. lowest quartiles; P trend=0.009) for vitamin B6. Fo-
lic Acid intake was inversely associated with BC (RR of  0.66, 
95% CI, 0.45-0.96). When relations between folic acid and vi-
tamins B and risk of BC expressing various receptor combina-
tions were assessed, riboflavin and folic acid were significantly 
associated with decreased risk of estrogen and progesterone 
receptor-positive cancers. High riboflavin intake was also asso-
ciated with decreased risk of both HER2-negative and HER2-
positive cancers whereas folic acid intake was inversely associa-
ted with HER2-negative cancer.  

Conclusions: These findings support an overall association 
between folic acid, riboflavin and vitamin B6 intake and de-
creased risk of overall BC, and suggest that folic acid and ribo-
flavin intake may be inversely associated with ER+/PR+ and 
Her2-tumors.    

Key words: Vitamin B, folate, breast cancer, receptor status.

PO3349
DRINKING RAW MILK: DOES THIS AFFECT ALLER-
GY RESPONSES?
A. Hodgkinson1, N. McDonald1, L. Kivits1, D. Hurford1, O. 
Wallace1, B. Hine1

1Food and Bio-based Products, AgResearch Ruaku-
ra, Hamilton, New Zealand

Background and objectives: Epidemiological studies have 
shown an association between consumption of raw farm milk 
and reduced incidence of allergy. We fed untreated raw, gam-
ma-sterilized, heat-treated milks or water to groups of mice 
then compared their responses to allergen exposure and cha-
llenge, in a model of gastrointestinal allergy.   

Methods: Raw farm milk was collected and not treated, 
gamma-sterilized or heated to 85ªC, cooled and strained. Le-
vels of bacteria and milk proteins were assessed in milk sam-
ples. From weaning (3 weeks), groups of Balb/c mice (n=8/
group) received milks via drink bottles. Control groups recei-
ved water and all mice were fed standard (dairy-protein free) 
rodent diet. At 6 and 8 weeks, mice were given intra-peritoneal 
injections of ovalbumin/alum, to sensitize them to antigen. At 
week 10, mice were challenged four times on alternate days by 
intra-gastric gavage with 50 mg ovalbumin or saline. Following 
the final gavage, serum levels of total and specific IgE, IgG1 
and IgG2a antibody and Mouse Mast Cell Protease-I (MMCP-
I) were determined. Interleukin-4, interleukin-10 and interfe-
ron-gamma responses following activation with antigen were 
measured in cultured splenocytes.   

Results: Sterilized and heated milks contained no viable 
bacteria, in contrast to raw milk. Heating and sterilizing milks 
reduced the detectable level of many milk proteins. Mice drin-
king raw milk had the highest levels of MMCP-I of all groups 
and higher levels of specific IgE compared with mice drinking 
heated milk. Cultured splenocytes from ovalbumin-primed 
mice produced similar levels of interleukin-4 when incubated 
with ovalbumin; however, interleukin-10 levels were highest 
from mice drinking raw milk.   

Conclusions: The data suggested that consumption of raw 
(untreated) milk enhanced allergy responses compared with 
treated milks. The change in response may be due to milk com-
ponents and/or bacteria in raw milk that are modified or remo-
ved during treatment processes.    

Key words:  Milk, allergy, raw milk. 
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PO3350
INADEQUATE MICRONUTRIENT INTAKE FOR 
FOOD SECURITY SITUATION OF BENEFITING 
PRESCHOOL CHILDREN OF BOLSA FAMÍLIA PRO-
GRAM, VIÇOSA, MINAS GERAIS, BRAZIL
S. Priore1, Sperandio. N1, D. Morais1, L. Dutra1, S. Fran-
ceschini1

1Federal University of Viçosa, Viçosa, Minas Gerais, 
Brazil

Background and objectives: The investigation of indivi-
dual food intake is able to detect, with fidelity, food insecurity 
situation in the investigated period. The objective is to evaluate 
the inadequate micronutrient intake for food security situation. 

Methods: Sectional study with 243 children 2-6 years of 
age, beneficiaries of Bolsa Família of the Federal Government, 
living in the city of Viçosa, Minas Gerais, Brazil. The sampling 
was random, based on the registration of beneficiaries of Bolsa 
Família of the Department of Social Welfare of the city, using 
80.3% prevalence of food insecurity in the Southeast Brazil. 
Food consumption has been assessed by the 24-Hours Die-
tary Recall on two separate days, the average being used for 
analysis. The adequacy of intake of micronutrients (vitamins 
A, C and D, calcium, iron, selenium and zinc) was based on 
the Estimated Average Requirement (EAR). The analyzes were 
separated for children 2-3 years and 4-6 years, depending the 
values of EAR and food insecurity: mild and moderate/severe. 
The study was approved by the Ethics Committee.

Results: The mild food insecurity was present in 37.7% (n 
= 29) and 51.8% (n = 86) of children 2-3 years and 4-6 years, 
respectively, while the moderate or severe 27.3% (n = 21) and 
24.1% (n = 40), respectively. The median intake of vitamin D 
and calcium was below the recommendations (p>0,05), inde-
pendent of the child’s age and situation (in) security. The intake 
of vitamin A, calcium and iron of children 2-3 years there was 
difference (p <0.001) between the groups, as well as of children 
4-6 years to calcium and selenium (p <0.05). 

Conclusions: Inadequate intake of micronutrients is pre-
sent in children receiving the Program, and differs according 
to the situation (in) food security for some micronutrients.  

Acknowledgement: Support by FAPEMIG and CNPq

Key words: Food security, food consumption, preschool. 

PO3351
POST-PRANDIAL GUT HORMONE RELEASE AF-
TER A HIGH-FAT MEAL CHALLENGE DIFFERS BET-
WEEN HEALTHY NORMAL WEIGHT AND OBESE 
VOLUNTEERS
T. Yeh1, C. Childs1, C. Paras Chavez1, P. Noakes1, J. Olza 
Meneses1, P. Calder1

1Human Development & Health Academic Unit, 
Faculty of Medicine, University of Southampton 
2This research was supported by the European 
Commission under Framework 7: BIOmarkers of 
Robustness of Metabolic Homeostasis for Nutri-
genomics-derived Health CLAIMS Made on Food 
(KBBE-244995)

Background and objectives: Obesity is associated with 
chronic low-grade inflammation[1]. In response to a meal the-
re is a transient increase in the blood concentrations of inflam-
matory markers[2]; this is referred to a post-prandial inflam-
mation. We are investigating the anti-inflammatory action of 
n-3 fatty acids in normal weight and obese subjects.     

Methods: Normal weight (18.5–25 kg/m2) and obese (30–
40 kg/m2) volunteers were randomised to receive either fish oil 
(3g fish oil, containing 1.8g/day EPA + DHA) or placebo (3 g 
corn oil) daily for three months prior to a high-fat meal cha-
llenge.  The gut hormone content of protease-treated plasma 
was assessed in post-prandial samples collected from 25 sub-
jects (n=11 normal weight and n=14 obese) for analytes inclu-
ding amylin, ghrelin, GIP, GLP-1, insulin, leptin, PP and PYY.  
Area under the curve data was analysed by two-way ANOVA 
to assess the effect of obesity status and fish oil treatment.    

Results: A significant effect of obesity status was observed 
upon post-prandial ghrelin (p=0.001) and leptin (p=0.002) 
concentrations with a trend upon GLP-1 (p=0.063) and insulin 
(p=0.072) concentrations. Obese subjects had lower post-pran-
dial ghrelin and GLP-1 and higher insulin and leptin compared 
to normal weight subjects. No significant treatment effects or 
obesity x treatment interactions were identified.    

Conclusions: These data indicate that healthy obese sub-
jects have an altered gut hormone response to a high-fat meal 
in comparison to normal weight individuals.  Our data are 
consistent with data suggesting leptin resistance and increased 
ghrelin-sensitivity as a feature of obesity[3].  Further work will 
identify whether post-prandial gut hormone responses relate 
to measures of post-prandial inflammation.    

References: [1] Tilg H, Moschen AR (2006) Nature Re-
views Immunology  [2] Hansen, Sickelmann, Pietrowsky, et al. 
(1997) American Journal of Physiology  [3] Klok, Jakobsdottir 
& Drent (2007) Obesity Reviews    

Key words: Obesity, omega-3, gut hormones. 
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PO3352
ANTIOXIDANT EFFECT EXERTED BY MEAT EX-
TRACTS IN A CELL MODEL OF ANGIOTENSIN II IN-
DUCED DAMAGE
M C. Asensio-López1, A. Lax1, J. Sánchez-Más1, S. Aben-
za1, F J. Pastor1, J. Planes2, A. Avellaneda2, D. Pascual-
Figal1 
1Cardiology Department, University Hospital Virgen 
de la Arrixaca, Murcia, Spain 
2I+D+i Department, ElPozo Alimentación, S.A., Alha-
ma de Murcia, Spain

Background and objectives: Oxidative stress is directly 
related to the development of hypertension and hypertensive 
heart disease. One of the ways to slow the processes related 
with chronic hypertension has focused on the search of natural 
antioxidants from the diet. This study evaluated the antioxi-
dant capacity of hydrophilic (HFL) and hydrophobic (HFB) 
fractions of pork meat products in a cellular model of damage 
induced by angiotensin II (Ang-II), one of the main factors in-
volved in the development and complications of hypertension.    

Methods: Mouse adult cardiomyocytes (HL-1) were sub-
jected to damage induced by Ang-II (48 h, 1 µM). Oxidative 
stress was evaluated by measuring the levels of reactive oxygen 
species (ROS) and activity of the antioxidant enzymes catalase 
(CAT) and glutathione peroxidase (Gpx-3). 50 g of each pro-
duct (dry-cured pork sausage and cooked pork ham) was pro-
cessed following standard protocols to obtain their respective 
HFL and HFB fractions. Results are expressed as percentage of 
control ± standard deviation.   

Results: The exposition of HL-1 cells to Ang-II was associa-
ted with an increase on ROS levels (210±30%) and a decrease 
of CAT (30±9%) and Gpx-3 activity (43±8%). The pre-exposi-
tion for 24h with the HFL fraction of either product was able to 
prevent the increase in ROS (109±10%, cooked; 120±20%, cu-
red) and the lost of CAT (62±8%, cooked; 98±10%, cured) and 
Gpx-3 activity (73±15%, cooked; 89±17%, cured) induced by 
Ang-II. The pre-exposition for 24h with HFB fraction of either 
product showed preventive effects similar to those observed for 
HFL fractions. The administration of different fractions in the 
absence of Ang II did not affect levels of ROS or antioxidant 
activity.   

Conclusions: Extracts from selected elaborated pork pro-
ducts exert a cardioprotective effect against oxidative stress 
induced by Ang-II, which may suggest a potential beneficial 
effect associated with anti-hypertensive activity.    

Key words: Meat extracts, hypertension, cardioprotection.

PO3353
ASSOCIATION BETWEEN CENTRAL BODY 
ANTHROPOMETRIC MEASURES AND CARDIO-
VASCULAR RISK FACTORS IN ADOLESCENTS
S. Priore1, F. Faria1, P. Pereira1, E. Faria2, S. Franceschini1, 
M C. Peluzio1, A. Queiroz1

1Federal University of Viçosa, Viçosa, Minas Gerais, 
Brazil 
2Federal University of the Espirito Santo, Alegre, 
Espirito Santo, Brazil

Background and objectives: The use of central body 
anthropometric measures is important in the evaluation of car-
diovascular risk due to the rise of obesity prevalence in ado-
lescents. The objective was to evaluate the association between 
several anthropometric measurements in the diagnosis of car-
diovascular risk factors in adolescents, according to sex regar-
dless body mass index (BMI) and percentage body fat (%BF). 

Methods: it was a cross-sectional study involving 336 ado-
lescents of both sexes aged 10-13 years old from Viçosa, MG, 
Brazil. The nutritional status was evaluated according to the 
World Health Organization and the %BF by bioelectrical im-
pedance. We measured the waist circumference (WC), hip cir-
cumference (HC), neck circumference (NC), waist-height ra-
tio (WHtR), waist-to-hip ratio (WHR), serum total cholesterol 
(TC), HDL, LDL, triglycerides (TG), uric acid (UA), insulin, 
fasting glucose, Homeostasis Model Assessment-Insulin Resis-
tance (HOMA-IR) and the blood pressure (BP). We used the 
Kolmogorov-Smirnov test, Student’s t test and Mann-Whitney 
test and multiple logistic regression, adjusted for BMI and %BF. 
We adopted a significance level of p<0.05. The study was ap-
proved by the Ethics Committee of the institution. 

Results: mean age was 11.6 ± 1.1 years old, 53.3% male, 
39.3% had excess body fat and 25.0% were overweight by BMI/
age. Multiple regression analysis in females presented positi-
ve associations between TG, TC/HDL with WHtR and WHR, 
regardless of BMI, and insulin, HOMA-IR with WC and NC, 
regardless of %BF. In males, positive associations between TC, 
LDL, insulin, HOMA-IR, AU and measures WHtR, WC, HC, 
and NC remained significant, independently of %BF. When ad-
justed for BMI, the positive association between TC/HDL and 
WHR persisted.

Conclusions: all central body anthropometric measures 
associated with at least one cardiovascular risk factor indepen-
dently of nutritional status and body composition, especially 
in males, and could be used to assess the nutritional status of 
adolescents. Support: FAPEMIG/ CNPq.

Key words: Adolescent; cardiovascular diseases; anthropo-
metry; body fat. 
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PO3354
COMPARISON OF TREATMENT EFFECTS BET-
WEEN STERIOD THERAPY AND STEROID-TCM 
THERAPY IN IGA NEPHROPATHY USING QUANTI-
TATIVE PROTEOMICS
R X. Li1, X F. Cai2, R. Zeng1, Y Y. Deng2

1Key Laboratory of Systems Biology, Institute of Bio-
chemistry and Cell Biology, Shanghai Institutes for 
Biological Science, Chinese Academy of Sciences, 
Shanghai, China 
2Department of Nephrology, Longhua Hospital, 
Shanghai University of Traditional Chinese Medici-
ne, Shanghai, China

Background and objectives: Primary IgAN is characteri-
zed by deposition of the IgA antibody in the glomerulus, while 
diverse efficacies would be resulted from different treatments 
and individual specification.   

Methods: In the present study, we used a strategy combi-
ning chemical-labeling and peptide fractionation coupled with 
mass spectrometry to quantify the protein changes in IgAN 
urine treated by steroid and steroid combined Traditional Chi-
nese Medicine (TCM).   

Results: More than 1000 proteins were quantified in the 
urine of IgAN before and after treatment by steroid and ste-
roid-TCM therapy. Both PCA analysis and HCA analysis can 
clearly distinguish the treatment by steroid and steroid-TCM. 
Additionally, quantified proteins were clustered into different 
group according to the change trend by fuzzy c-means cluster 
and proteins shown significant change were also submitted to 
David GO analysis. We found some proteins were consistently 
changed by both therapies, such as pro-epidermal growth fac-
tor, collagen alpha-1(I) chain and Ras-related C2 botulinum 
toxin substrated 1,etc.,. However, the change curves of certain 
proteins are different between the two therapies.   

Conclusions: Our data provided potential disease-related 
biomarkers for evaluation of treatment by steroid and steroid-
TCM therapy, and the TCM may play a role in protection of 
renal function.     

Key words: IgA nephropathy, steroid combined Traditio-
nal Chinese Medicine, chemical-labeling,  protection of renal 
function. 

PO3355
EFFECTS OF DIETARY INDUCED WEIGHT LOSS ON 
PLASMA AMINO ACID PROFILES
R. Zeng1, Liu. X2, X. Gao1, L. Sun2, X. Lin2

1Key Laboratory of Systems Biology, Institute of 
Biochemistry and Cell Biology, Shanghai Institu-
tes for Biological Sciences, Chinese Academy of 
Sciences,Shanghai, China 
2Key Laboratory of Nutrition and Metabolism, Insti-
tute for Nutritional Sciences, Shanghai Institutes for 
Biological Sciences, Chinese Academy of Sciences, 
Shanghai, China

Background and objectives: Both low-carbohydrate (LC) 
and calorie-restricted (CR) diets could effectively reduce body 
weight. However, little is known about the changes of plasma 
amino acid (AA) profiles during the dietary induced weight 
loss. Thus, this study aimed to investigate the changes of plas-
ma AA profiles and their relationships with cardiometabolic 
risk factors in a randomized controlled feeding trial.  

Methods: A total of 50 overweight or obese Chinese women 
(age: 47.9 „b 6.6 years; BMI: 26.7 „b 2.3 kg/m2) were randomly 
assigned to either a low-carbohydrate non-calorie-restricted 
diet (initial carbohydrate intake 20 g/d, with 10 g increase wee-
kly) or a calorie-restricted diet (carbohydrate 156-205 g/d, 35% 
average energy reduction) for 12 weeks. Plasma AAs before 
and after the intervention were measured by gas-chromatogra-
ph/mass-spectrometer.  

Results: Mean weight losses were similar in two groups (LC: 
-5.27 [95%CI -6.08, -4.46] kg; CR: -5.09 [95%CI -5.50, -4.67] kg, 
P=0.67). Twenty-two AAs were detected from plasma samples. 
Three AAs in the LC group (alanine, -18.9%, P=6.3e-4; glycine, 
-23.0%, P=2.5e-4; serine, 22.8%, P=5.5e-4), and six AAs in the 
CR group (alanine, -18.3%, P=1.1e-4; glycine, -25.0%, P =6.5e-
6; serine, 26.7%, P=3.8e-5; asparagine, 22.1%, P=1.9e-3; glu-
tamine, 22.0.%, P=6.2e-4; and lysine, 15.4%, P=1.1e-3) chan-
ged significantly. The ratio of triglycerides to HDL cholesterol 
(P=0.01) reduced more in the LC group than those in the CR 
group. However, no between-group difference was observed 
for any plasma AA. Meanwhile, none of the AA changes were 
correlated with changes in body mass index, weight, waist cir-
cumference, or plasma concentrations of glucose, triglycerides, 
total cholesterol, and HDL or LDL cholesterol.  

Conclusions: Although certain plasma AAs fluctuated 
during dietary induced weight loss, reduced body weight and 
improved lipid profiles could not be explained by changes of 
plasma AA profiles.   

Key words: Plasma amino acids, weight loss, Chinese wo-
men. 
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PO3356
EFFECTS OF INDIVIDUAL BRANCHED-CHAIN 
AMINO ACIDS DEPRIVATION ON INSULIN SENSI-
TIVITY AND GLUCOSE METABOLISM IN MICE
F. Xiao1, W. Chunxia1, Q. Zhang1

1Institute For Nutritional Sciences, SIBS, CAS, China

Background and objectives: We have previously shown 
that serum insulin levels decrease threefold and fed blood glu-
cose levels remain normal in mice fed a leucine-deficient diet, 
suggesting increased insulin sensitivity. The goal of the present 
study was to investigate the effect of branched chain amino 
acids (BCAAs) deficiency on insulin sensitivity and underlying 
mechanisms.    

Methods: Changes in metabolic parameters and expression 
of genes and proteins involved in regulation of insulin sensi-
tivity and glucose metabolism were analyzed in mice, human 
HepG2 cells, primary hepatocytes and C2C12, a mouse myo-
blast cell line under different BCAAs deprivation.    

Results: We showed that all three BCAAs deprivation for 7 
days improves hepatic insulin sensitivity via General Control 
Nondepressible 2/mammalian Target of Rapamycin and AMP-
activated protein kinase pathways. Different from leucine, va-
line or isoleucine deprivation for 7 days significantly decreased 
fed blood glucose levels, possibly by decreasing expression of a 
key gluconeogenesis gene glucose-6-phosphatase. Finally, we 
showed that insulin sensitivity is rapidly improved in mice 1 
day following maintenance on a diet deficient for any indivi-
dual BCAAs.     

Conclusions: Our results showed that the effect of leucine 
deprivation represents a general effect of BCAAs on regulation 
of insulin sensitivity, but not glucose levels, suggesting that 
each individual BCAA has unique feature in metabolism re-
gulation. These observations are also important for understan-
ding the molecular mechanisms underlying regulation of insu-
lin sensitivity during different BCAAs deprivation and provide 
a rationale for short-term dietary deprivation or restriction of 
BCAAs for the treatment of insulin resistance and associated 
metabolic diseases. The effect of other individual amino acids 
will be investigated in the future.    

Key words: Leucine deprivation, valine deprivation, isoleu-
cine deprivation, insulin sensitivity, glucose metabolism. 

PO3357
HEALTH BENEFITS OF VITAMIN E IN HUMAN STU-
DIES: EPIDEMIOLOGY VERSUS RANDOMIZED CLI-
NICAL TRIALS
S. Peter1, P. Weber1, M. Eggersdorfer1

1DSM Nutritional Products Ltd., Kaiseraugst, Swit-
zerland

Background and objectives: Evidence from various obser-
vational studies indicates that vitamin E has beneficial effects 
on the cardiovascular system. However, results from RCTs did 
not consistently confirm these findings. Based on the available 
data, our aim is to propose a more holistic approach in defining 
daily intake recommendations for vitamin E.  

Methods: Existing evidence from epidemiological studies 
and randomized clinical trials was reviewed, summarized, eva-
luated and the respective conclusions were drawn.  

Results: Outcomes of the main epidemiological studies 
show a 24% risk reduction for cardiovascular events at vitamin 
E plasma concentration above 30 µmol/l. Data from the WHS 
and ATBC studies suggest that vitamin E supplementation may 
reduce the risk of venous thromboembolism and can increase 
the life expectancy of some population groups. In contrast, dis-
crepant results have been obtained by the CHAOS study with a 
vitamin E supplementation of 400-800 IU/d and results of the 
GISSI-Prevenzione (300 mg/d) and HOPE (400 IU/d) trials su-
ggest the absence of relevant clinical effects. However, data also 
show that the genotype appears to be important in this regard. 
In the ICARE study the primary composite outcome was myo-
cardial infarction, stroke, and cardiovascular death, which was 
significantly reduced in diabetics receiving 400 IU/d vitamin E 
(2.2%) compared with placebo (4.7%; p=0.01). These findings 
were confirmed in a post-hoc analysis of the HOPE study: Risk 
for cardiovascular events was significantly reduced only in 
the diabetics carrying the Hp 2-2 gene.  Conclusions: Obser-
vational studies might be useful for identifying target plasma 
concentrations associated with health benefit(s), which then 
can be translated into respective intake recommendations to 
achieve these plasma concentrations. However, there still exists 
a great need for well-designed RCTs to address potential health 
benefits of vitamin E on relevant clinical health outcomes.  

Key words: Vitamin E, health benefits, epidemiology, ran-
domized clinical trials. 
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PO3358 
INTERACTION BETWEEN BMI AND PERSONALI-
TY SUBTYPES IS ASSOCIATED WITH CHANGES IN 
HPA-AXIS REACTIVITY
D. Hoogeboom1, A. Anneke2, K. Bocker1, H. Koppescha-
ar3, S. Scholte4, I. Itimu3, A. Tuiten3

1Alan Turing Institute Almere, Amere, The Nether-
lands 
2Academisch Medisch Center, The Netherlands 
3Emotional Brain, The Netherlands 
4University of Amsterdam, Amsterdam, The Nether-
lands

Background and objectives: Interaction between BMI and 
Personality subtypes is associated with changes in HPA-axis 
reactivity. The reinforcement sensitivity theory (RST) of Gray 
explains individual differences in emotional and motivational 
behaviour and is funded on two brain systems that control be-
haviour. The behavioural approach system (BAS) controls ap-
petitive approach, motivation and dominance and depends on 
dopamine levels. High BAS is associated with strong impulsivi-
ty, proneness to addiction and sensitivity to food-related cues. 
Low BAS individuals seek substances that activate the dopami-
ne-mesolimbic system (DA-ML). The behavioural inhibition 
system (BIS) is associated with activation of the hypothalamus-
pituitary-adrenal (HPA)-axis that controls cortisol dependent 
anxiety-based avoidance. Both DA-ML and HPA-axis have 
been reported to play a role in addiction. We examined DA-ML 
and HPA-axis activity in the BIS/BAS groups by measuring the 
cortisol awakening response. We hypothesise that individual 
variance in CAR contributes to differences in susceptibility to 
food addiction.   

Methods: 95 participants aged 20-25 years were included 
and divided into BIS/BAS group based on the relevant ques-
tionaire. BMI (body mass/square of height) was classified as 
healthy, overweight or obese. Interaction between BIS/BAS and 
BMI was analysed by Two-way ANOVA and posthoc analysis.   

Results: We find a significant effect of obesity on CAR-res-
ponse in the low BAS group who increase food intake to aug-
ment DA levels. DA activates the HPA axis thereby stimulating 
cortisol production. Through a negative feedback mechanism 
cortisol shuts down the HPA axis. On continuous activation by 
stress or DA, as we see in the obese low BAS group, cortisol is 
unable to shut down the HPA-axis resulting in a rise in cortisol 
levels and responsiveness.   

Conclusion: These data support our hypothesis that, at least 
for the low BAS group, individual variance in cortisol responsi-
veness accounts for differences in susceptibility to food addic-
tion.     

Key words: Obesity, Dopamine Mesolimbic-system,   
hypothalamus-pituitary-adrenal, BIS/BAS. 

PO3359
MEAT PORK EXTRACTS PROTECT CARDIOMYO-
CYTE AGAINST DAMAGE INDUCED BY ISCHEMIA
M C. Asensio-López1, A. Lax1, J. Sánchez-Más1, S. Aben-
za1, I. Garrido1, J. Planes2, A. Avellaneda2, D. Pascual-
Figal1

1Cardiology Department, University Hospital Virgen 
de la Arrixaca, Murcia, Spain 
2I+D+i Department, El Pozo Alimentación, S.A., 
Alhama de Murcia, Spain

Background and objectives: Oxidative stress is a main pro-
cess in ischemic heart disease. Processed meat pork products 
represent a potential source of antioxidants that may protect 
against the deleterious effects of ischemia. This study evaluated 
the antioxidant activity of the hydrophilic (HFL) and hydro-
phobic (HFB) fractions from two meat products on a cardiac 
model of ischemic damage.   

Methods: Each meat pork product (cooked ham and dry-
cured sausage) was processed to obtain their respective HFL 
and HFB fractions. Adult mouse cardiomyocytes ―HL-1 cell 
line― were subjected to oxidative stress induced by ischemia 
(15 h under <2% oxygen in absence of glucose). Cell damage 
was characterized analyzing percentage of cell viability, gene-
ration of reactive oxygen species (ROS) and activity of the an-
tioxidant enzymes catalase (CAT) and glutathione peroxidase 
(Gpx-3). Results are expressed as percentage of control (%) ± 
standard deviation.   

Results: After ischemia, HL-1 cells showed a decrea-
se in cell viability, as showed by decreasing in survival index 
(35%±9) compared with control. Ischemia also increased ROS 
levels (190±20%) and reduced CAT (22±8%) and Gpx-3 ac-
tivity (45±6%). The pre-treatment for 24h with HFL fraction 
of either product was able to partially prevent the lost of cell 
viability induced by ischemia (59±6%, cooked; 45±8%, cu-
red), to block the increase of ROS levels (110±15%, cooked; 
99±10%, cured) and to prevent the lost of antioxidant activi-
ty: CAT (81±15%, cooked; 82±20%, cured) y Gpx-3 (68±10%, 
cooked; 85%±12, cured). The pre-treatment for 24h with 
HFB fraction of either product did not restore survival index 
(21±5%, cooked; 30±8%, cured), but it blocked ROS genera-
tion (115±20% cooked; 98±10%, cured) and attenuated the lost 
of CAT (80±8%, cooked; 90±10%, cured) and Gpx-3 activity 
(92±15%, cooked; 79±6%, cured).   

Conclusions: Extracts from processed meat pork products 
exert a cardioprotective effect against oxidative stress induced 
by ischemia.     

Key words: Pork meat, ischemia, cardioprotection. 
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PO3360 
RAPID INCREASES IN PLASMA ANTI-INFLAM-
MATORY AND PRO-RESOLVING LIPID MEDIATOR 
SPECIES WITH OMEGA-3 EPA AND DPA SUPPLE-
MENTATION
D. Cameron-Smith1, M. James1, G. Kuar2, K R. Maddipa-
ti3, A. Sinclair4

1Liggins Institute, Auckland, New Zealand 
2Victoria University, Melbourne, Victoria, Australia 
3Wayne State University, Detroit, USA 
4Deakin University, Geelong, Victoria, Australia

Background and objectives: EPA and DHA are the pre-
dominant dietary omega-3 species in the diet, capable of ge-
nerating bioactive metabolites with anti-inflammatory activi-
ty including resolvins, protectins and maresins. Additionally, 
there is an appreciable contribution of dietary DPA, although 
the metabolic fate of DPA is poorly understood.  Using a target 
lipidomics approach, the human plasma profile of  lipid media-
tor species derived from cyclooxygenase (COX-1 and 2), lipoo-
xygenase (5-, 12, 15-LOX), and epoxygenase (CYP) pathways 
was determined.    

Methods: In a randomized cross-over study, female sub-
jects (n=8) ingested 2 grams daily of pure EPA, DPA, or place-
bo control (olive oil; OO) for 7 days. Fasting plasma was drawn 
before (day 1) and following (day 8) dietary fatty acid supple-
mentation.   

Results: In total 126 lipid mediator species resolved by LC-
MS. 29 lipid mediator species were influenced by OO supple-
mentation, whilst EPA and DPA supplementation uniquely 
regulated a further 37 and 27 lipid mediators, respectively. In 
response to OO supplementation, eicosanoids derived from 
linoleic acid (LA) (HODEs, HOTrEs & EpOMEs) and diho-
mo γ -linolenic acid (DGLA) (HETrEs) were suppressed.  
The arachidonic acid (AA)-derived prostaglandins (PGE2 & 
TXB2) were also increased almost 2 fold in response in OO. 
EPA supplementation, circulating EPA metabolites, most no-
tably LOX-derived hydroxyl-eicosapentaenoic acids (HEPEs), 
8-HEPE and 18-HEPE increased >10 fold. Additionally, EPA 
derived prostaglandins (PGE3), leukotrienes (LTB5), and re-
maining HEPEs (5-, 9-, 11-, 12, 15-HEPE) were elevated (~2 
fold). DPA supplementation resulted in marked (≥20-fold) in-
crease in plasma concentration of the putative bioactive DHA 
metabolites 7,17-DiHDoPE and 19,20-DiHDoPE. Additiona-
lly, the DHA metabolites resolvin D1 (RvD1) and 7(S)-Mare-
sin1  were increased (30-60%) by DPA. All EPA metabolites 
remained unaltered following DPA supplementation.   

Conclusions: There is a complex inter-relationship between 
lipid mediators derived from the omega-3 and -6 FA families. 
Lipidomic analysis was able to resolve the unique metabolites 
derived from differing dietary omega-3 species.

Key words: Inflammation, lipidomics, omega-3 fatty acids. 
protectins, resolvins.

PO3361
ROLE OF EDUCATION IN THE MANAGEMENT OF 
TYPE 2 DIABETES DURING RAMADAN FASTING
M B. Khaled1

1Djillali Liabes University, Sidi Bel Abbes, Algerie

Background and objectives: Undertaking fasting during 
Ramadan constitutes a real challenge for people with diabetes, 
for their health care providers and even for their families. The 
therapeutic strategy should be individualized and patients who 
want to fast Ramadan safely should be previously educated in 
order to avoid diabetes complications during this period.

Methods: 125 patients with diabetes type 2 aged of 51±7 
years were selected before Ramadan 2011 in Sidi-Bel-Abbes 
city (West of Algeria). Before Ramadan, 70 individuals, among 
the studied population (group 1), have been given advices and 
training on how to manage their diet, medication and moni-
toring their serum glucose. The rest (group 2) did not. The 
food consumption was assessed using the three days food re-
cord. FSG (fasting serum glucose), PPG (postprandial serum 
glucose), HbA1c, total cholesterol, HDL-c, LDL-c and Lp (a) 
lipoprotein a, were measured before during and after fasting 
month.    

Results: Results showed that 96% of group 1 were able to 
fast more than 21 days with a frequency of hypoglycemic epi-
sodes of 9 fold lower than group 2. 16 patients from group 2 
were hospitalized because of severe hypoglycemic events (<3.3 
mmol L-1) and therefore interrupted fasting. Significant di-
fferences (p<0.05) have been noticed between the two studied 
groups for FSG, HbA1c, total cholesterol and Lp (a).    

Conclusion: Education people with diabetes type 2, who 
want to fast safely Ramadan, will help greatly to prevent meta-
bolic complications such as hypoglycemia and hyperglycemia 
during this period.       

Key words: Ramadan fasting, type 2 Diabetes, education. 
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PO3362
SELECTED DIETARY NUTRIENTS AND THE PREVA-
LENCE OF METABOLIC SYNDROME IN ADULT MA-
LES AND FEMALES IN SAUDI ARABIA
N. Khan1, N M. Al-Daghri1,2,3, K M. Alkharfy1,2,4, O S. 
Al-Attas1,2,3, M S. Alokail1,2,3, H A. Alfawaz5, A A. Aloth-
man3,6, P M. Vanhoutte7 
1Biomarkers Research Program, Biochemistry De-
partment, College of Science, King Saud University, 
Riyadh, Kingdom of Saudi Arabia 
2Center of Excellence in Biotechnology Research, 
King Saud University, Riyadh, Kingdom of Saudi 
Arabia 
3Prince Mutaib Chair for Biomarkers of Osteoporo-
sis, Biochemistry Department, King Saud University, 
Riyadh, Kingdom of Saudi Arabia 
4Clinical Pharmacy Department, College of Pharma-
cy, King Saud University, Riyadh, Kingdom of Saudi 
Arabia 
5College of Food Science & Agriculture, Dept of 
Food Science & Nutrition, King Saud University, 
Riyadh, Kingdom of Saudi Arabia 
6College of Applied Medical Sciences, King Saud 
University, Riyadh, Kingdom of Saudi Arabia 
7Department of Pharmacology and Pharmacy, Li 
KaShing Faculty of Medicine, 21 Sassoon Road, 
Hong Kong, China

Background and objectives: In recent decades, Saudi Ara-
bia has developed very fast economically and socially. This pace 
of change has affected the general dietary intake pattern of the 
Saudi Arabian population diverging from traditional foods 
towards increased consumption of energy dense and processed 
foods that are high in fat, sugar and salt. We aimed to examine 
the relationship between selected dietary nutrient intakes and 
prevalence of metabolic syndrome in the general population of 
Riyadh, Saudi Arabia, including adult males and females.   

Methods: In this cross-sectional study, 185 Saudi adults 
aged 19 to 60 years (87males and 98 females with a mean age of 
35.6 ± 13.2, 37.6 ± 11.7 respectively) were included. The criteria 
for metabolic syndrome were based on those of the Internatio-
nal Diabetes Foundation (IDF) and the dietary food intake was 
assessed by the two 24 hour dietary recall method.   

Results: The odd ratios (ORs) of metabolic syndrome 
across quartiles of selected dietary nutrients had significantly 
lower inverse relationships for carbohydrate and protein, as 
well as for vitamin A, C, E, K, calcium, zinc and magnesium 
(p<0.05 for all) in the female group with metabolic syndrome 
as compared to those without metabolic syndrome.   

Conclusions: The pattern of daily dietary intake of selec-
ted nutrients among the general population of Riyadh raises 

concern and this dietary imbalance could increase the risk of 
high prevalence of metabolic syndrome in particular in adult 
females compared to males.   

Acknowledgements:  We thank the Prince Mutaib Chair 
for Biomarkers of Osteoporosis for technical and financial sup-
port. Special thanks to Mr. Benjamin Vinodson for the statis-
tical analysis 

Key words: Dietary micronutrients, metabolic syndrome, 
vitamins, Saudi Arabia.   

PO3363
S-EQUOL ENHANCES THE PROLIFERATION OF 
PANCREATIC BETA-CELLS
N. Harada1, H. Hiroko1, Y. Nakano2, R. Yamaji1, H. Inui1

1Osaka Prefecture University, Japan 
2Osaka Women’s Junior College, Japan

Background and objectives: Type 2 diabetes mellitus is one 
of the major health problems worldwide. Decrease of pancrea-
tic ß-cell mass, which is the result of impaired cell proliferation 
and increased   ß-cell death, is observed in type 2 diabetes me-
llitus patients and has been directly linked to defects in insulin 
secretion. The aim of this study is to identify food factors that 
enhance the   proliferation and reduce the cell death of ß-cells.  

Methods: We examined the effects of food factors on the 
proliferation and alloxan-induced cell death of INS-1 rat ß-
cells.  

Results: S-Equol, a metabolite of the soy isoflavone daid-
zein, enhanced the proliferation of INS-1 cells. Although the 
transcriptional activation of estrogen receptor by S-equol (10 
µM) were   comparable to that by R-equol (10 µM) or 17ß-
estradiol (10 nM), growth stimulation were only observed 
in the presence of S-equol. The estrogen receptor antagonist 
ICI182,780 did not affect the   S-equol-enhanced INS-1 cell 
growth. H89 (an inhibitor of protein kinase A signaling), but 
not LY294002 (an inhibitor of PI3K/Akt signaling), abolished 
S-equol-enhanced proliferation of INS-1 cells.   S-Equol eleva-
ted intracellular cAMP levels and induced cAMP-response ele-
ment-mediated transcription measured by luciferase reporter 
assay. S-Equol suppressed alloxan-induced cell death. H89 di-
minished   the cytoprotective effects of S-equol against alloxan. 
The cytoprotective activity of S-equol was not observed in the 
presence of cycloheximide.  

Conclusions: These results indicate that S-equol increases 
proliferation and survival through activation of protein kinase 
A signaling. Our data suggest that S-equol is effective for pre-
vention of   type 2 diabetes mellitus. 

 Key words: S-equol; pancreatic ß-cell; type 2 diabetes me-
llitus; protein kinase A signaling; soy isoflavone. 
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PO3364 
VITAMIN D IN BARIATRIC SURGERY PATIENTS
M R. Alhambra Expósito1, A. Herrera Martínez1, C. Mu-
ñoz Jiménez1, M J. Molina Puerta1, P. Benito López1

1Reina Sofía University Hospital, Murcia, Spain

Background and objectives: Bariatric surgery is the only 
demonstrated method that causes enough weight loss to con-
trol long term comorbidities in morbid obesity. This surgery 
could increases Vitamin D deficit, observational studies have 
demonstrated an association between obesity and lower 25-hy-
droxyvitamin D serum levels (25(OH)D).   The objective was 
to aanalyze the relation between weight loss, surgical techni-
ques and serum 25(OH)D concentration in bariatric surgery 
patients..   

Methods: We reviewed the medical records of morbidly 
obese patients referred to our clinic prior to bariatric surgery 
between January 2001 and December 2011. All patients had a 
complete medical history including physical examination, sur-
gical technique, vitamin D levels and  weight loss percentage.   

Results: 435 patients, 76.6% women. Mean age 46,57±10,96 
years. Following mean time 39,01±23,56 months, 56,52±22,83% 
of loss weight.  Vertical banded gastroplasty and gastric bypass 
were practiced in 92,4% of patients, tubular gastrectomy in 
1,8% and adjustable gastric band in 5,5%. After surgery, in-
sufficient vitamin D serum levels were found in 11,1% patients  
(25(OH)D <20 ng/dl), low levels in 51% (25(OH)D 20 -30 ng/
dl), normal levels in 37,2% (25(OH)D >30 ng/dl).  Mean Vita-
min D levels of 31,50+/- 15,57 after Vertical banded gastroplas-
ty and gastric bypass; 33,45 +/- 12,74  after tubular gastrectomy 
and 39,91 +/- 16,14 ng/dl  after adjustable gastric band without 
statistical differences  (p 0,528). Obese patients after surgery 
(IMC ≥ 30 kg/m2) have significant lower serum Vitamin D 
(30,87 ±14,17 ng/dl) than patients with normal weight (IMC 
< 30 kg/m2; 35,99 +/- 20,12 ng/dl) (p = 0,021). No statistical 
differences between serum vitamin D levels and weight loss 
percentage were founded (p=0,695).     

Conclusions: Vitamin D deficiency  was similar to gene-
ral population even with 880 UI calcidiol supplementation. No 
statistical differences were founded in serum vitaminD levels, 
surgical technique and weight loss percentage. Obese patients 
after surgery have significant lower serum VitaminD levels 
than patients that normalize weight.

Key words: Bariatric surgery, calcidiol, obesity, 25-hydro-
xyvitamin D, vitamin D.

PO3365
REPRODUCTIVE FACTORS AND THE RISK OF 
BREAST CANCER: STUDY OF A POPULATION OF 
WOMEN IN GRANADA (SPAIN)
 E González-Jiménez1, J Schmidt-Río-Valle1, Ma Mon-
tero-Alonso1, S Navarro-Prado1, M López-Bueno1
1Universidad de Garanda, Granada, Spain

Background and objectives: Breast cancer is the second 
cause of cancer deaths in women, and accounts for 19% of all 
malignant tumors. Thus, the objective of this study was to dis-
cover whether there was a possible link between factors such as 
duration of maternal breast-feeding and its correlation with the 
subject’s age at breast cancer diagnosis.

Methods: In this study, the sample population consisted of 
199 women 30-85 years of age, with no family history of breast 
cancer, who had been diagnosed and treated for the disease 
at the Virgen de las Nieves University Hospital in Granada 
(Spain). Data from the clinical histories of each patient in the 
study were collected and statistically analyzed.

Results: This study found that those subjects who had not 
breastfed their children had been diagnosed with breast cancer 
at a younger age. In contrast, when the lactation period was 
from three to six months, the subject’s age at diagnosis was 
more advanced (54 years of age). However, those women who 
had breastfed their children for over six months had been diag-
nosed with breast cancer significantly (p<0.005) later in life. 

Discussion: These results coincide with those of other stu-
dies, which found that a lactation period of over six months 
reduced the risk of breast cancer.

Conclusions: The results obtained showed that maternal 
breast-feeding for more than six months favors a later develop-
ment of breast cancer.

Key words: Breast cancer, Breastfeeding duration, Age of 
Menarche, Prevention.
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PO2338
MACRONUTRIENTS AND ENERGY INTAKE OF 
ADULTS WITH SICKLE CELL DISEASE
J. Anglin1, J. Adkins2, A. Johnson2

1College of Health and Human Services, California 
State University, Long Beach, USA 
2Department of Nutritional Sciences, Howard Uni-
versity, Washington DC, USA

Background and objectives: Nutritional factors play cru-
cial roles in the expression of a variety of chronic diseases; their 
roles in sickle cell disease pathophysiology and treatment have 
not been fully examined. Sickle cell disease (SCD) is a debili-
tating disease resulting in chronic hemolytic anemia and vaso-
occlusion in almost all organs leads to significant morbidity 
and early death. The objective wass to assess the dietary intake 
of adults with sickle cell disease and healthy controls. 

Methods: Twenty-two (22) adults participated in the study 
– fourteen controls and eight homozygous sickle cell disease 
(SCD) individuals. A weighed food intake was conducted. In-
dependent sample t-test was used to assess differences between 
groups. 

Results: Based on the calculated estimated energy require-
ment (EER) values, the participants’ energy intakes were ex-
ceeded by 27.64% and 64.59% by the control and the sickle cell 
groups respectively. The SCD group had a significantly higher 
intake of energy, fats, and carbohydrates (p<0.01). Calories 
from fats and sugars accounted for 66% of the total energy in-
take in the SCD group compared to 57% in the control group. 

Conclusions: Further studies are required to examine the 
impact of diet in the management of SCD and decreasing the 
dietary risk factors for developing other chronic diseases. 

Key words: Sickle cell disease (SCD), Energy, Carbohydra-
tes, Fats

PO2339
COMPARISON BETWEEN BIOELECTRICAL IM-
PEDANCE ANALYSIS AND BODY MASS INDEX 
METHODS IN DETERMINATION OF OBESITY PRE-
VALENCE AMONG IRANIAN WOMEN
M. Shaneshin1

1Community Nutrition Department, Faculty of 
Nutrition Sciences and Food Technology, National 
Nutrition and Food Technology Research Institute, 
Shahid Beheshti University of Medical Sciences and 
Health Services, Tehran, Iran

Background and objectives: Obesity has an increasing 
trend worldwide. application of body mass index (BMI) cutoff 
points of obesity classification for all population studies has 
been questioned. On the other hand, bioelectrical impedan-
ce analysis (BIA) is a safe, accurate, reliable and inexpensive 
method for screening the overweight and obesity in such stu-
dies. Objective was identifying the prevalence of obesity and 
overweight using BMI and BIA methods among Tehrani wo-
men. 

Methods: In this cross-sectional study, one hundred and 
eighty-seven healthy healthy women 18¨C45 years aged were 
recruited. Demographic and anthropometric data were collec-
ted by the trained students. Body fat percent (%BF) and body 
fat mass (BFM) were measured using BIA method. BMI≥25 
and ≥30 kg/m2 were used as criteria for determining the 
overweight and obese women, respectively. %BF≥30% and 
%BF≥35% was regarded as cutoff for defining over fat and obe-
sity. results Mean age±SD. of the women was 34.9±8.1 years. 

Results: the BMI, %BF and waist-to-hip ratio were: 27.7(5.8) 
kg/m2, 35.5(6.9)% and 0.77(0.08), respectively. Central obesity 
was prevalent in 32.6% of the subjects. Prevalence of obesity 
determined by BMI and BIA methods was 35.8 and 57.8% and 
women within normal ranges were detected in 28.9 and 23% of 
the subjects by these methods, respectively. About one half of 
the women were overweight or obese. Women with higher age 
levels had higher BMI than the other subjects but this different 
are not significant for body fat percentage (p=0.134). 

Conclusions: Obesity and overweight is prevalent in about 
one-half of the Tehrani women and more than one-third of the 
subjects have central obesity. BIA and BMI methods are diffe-
rent in determining the thin, normal and obese women. 

Key words: Overweight, obesity, bioelectrical impedance 
analysis, body mass index, women
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PO2341
VALIDITY OF ENERGY INTAKE REPORTS IN RELA-
TION TO DIETARY PATTERNS
M. Shaneshin1

1Community Nutrition Department, Faculty of 
Nutrition Sciences and Food Technology, National 
Nutrition and Food Technology Research Institute, 
Shahid Beheshti University of Medical Sciences and 
Health Services, Tehran, Iran

Background and objectives: The role of under- and over-
reporting of energy intake in determining the dietary patterns 
is yet unclear, especially in Middle Eastern countries. This stu-
dy identifies the prevalence of misreporting among Tehranian 
women and to compare the dietary intake patterns of plausible 
and all energy reporters 

Methods: In this cross-sectional study, dietary intakes of 
187 women aged 18-45 years were assessed using food frequen-
cy questionnaire. Demographic, medical and anthropometric 
data were collected using pre-tested questionnaires. FitMate™ 
metabolic analyzer and Goldberg equation were used to de-
termine the under/over- reporting of energy intake among 
participants. Cluster analysis was performed for extraction of 
dietary patterns. 

Results: Under-reporters (35.3% of subjects) were more 
likely to be overweight and older compared to plausible repor-
ters. Three dietary patterns emerged for all reporters (healthy, 
unhealthy and mixture patterns) and two were identified for 
plausible reporters (healthy and unhealthy patterns). The mean 
intakes of fish, poultry, low-fat dairy products, fruits, other 
vegetables, green vegetables, tomato, dry fruits, grain, pota-
to, nuts, sauce and yogurt drinks were significantly higher in 
“healthy food cluster” compared to “unhealthy food cluster” 
(p<0.01). Plausible reporters in “healthy food cluster” consu-
med more other vegetables, potato, yellow vegetables and tea 
compared to “unhealthy food cluster”. Using only plausible re-
porters to determine dietary patterns was not similar to using 
all reporters. The proportion of under-reporters was 59.3 % in 
the mixture cluster; 30.4 % in the unhealthy cluster and 35.3 % 
in the healthy cluster (p<0.05). 

Conclusions: Among Tehranian women, under-reporting 
of energy intake is not uniformly distributed among dietary 
pattern clusters and tends to be less severe among subjects in 
the unhealthy cluster. Our data suggested that misreporting of 
energy intake might affect the dietary pattern analysis. 

Key words: Validity, energy under-reporting, dietary pat-
terns, women

PO2342
DIETARY DIVERSITY AND NUTRITIONAL STATUS 
OF URBAN PRIMARY SCHOOL CHILDREN FROM 
IRAN AND INDIA
S. Hooshmand1, M R. Bagherzadeh Ansari2

1Department of Food Science and Nutrtion, SNDT 
Women’s University, Mumbai, Maharashtra, India 
2Department of Accounting, Islamic Azad Universi-
ty, Shooshtar, Khoozestan, Iran

Background and objectives: Nutritional status of children 
is influenced by diet. Better dietary diversity helps ensure ade-
quate intake of essential nutrients especially for growing school 
going children. 

Methods:The present study examined dietary diversity, 
weight-for-age (WA) and height-for-age (HA) and weight-for-
height weight-for-age z-scores and nutritional status of 4570 
children aged 6-9 years, including 2234 Iranian (1016 boys, 
1218girls) and 2336 Indian (1240 boys, 1096 girls) attending 
primary schools residing in Mumbai and Ahwaz, Iran, from 
low and middle income categories. Dietary diversity scores 
were assessed based on frequency of consumption of indivi-
dual food items categorized into 11 individual food groups. 

Results: Total dietary diversity scores were significantly 
higher for Indian children who had normal weight or who were 
overweight (F=32.197, p=0.000) and lowest for underweight 
children. Similar trends were observed for the children from 
Iran (F=9.345, p=0.000).Total food group scores increased with 
better height status of the children. In both countries, severely 
and moderately stunted children had lower total mean scores 
than those who had normal and above average height. Wasting 
was also associated with lower total mean scores. Analysis of 
data for individual food groups showed that increasing weight 
was associated with higher scores for almost all food groups 
in India. In Iran, mean scores for vegetables, beverages, sweets 
and fats increased with increasing weight. Height for age z-
scores were positively associated with mean score for pulses in 
both countries and dairy products, beverages and fats. Higher 
BMI was associated with higher scores for cereals, fruits, vege-
tables, dairy products, mixed dishes, beverages, sweets and fats. 

Conclusions: Higher consumption of energy dense foods 
may contribute to overweight and obesity whereas low dietary 
diversity may be associated with undernutrition. 

Key words: Nutirional status, dietary diversity, school chil-
dren
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PO2343
ANTHROPOMETRIC MEASUREMENTS AND NU-
TRITIONAL STATUS OF URBAN PRIMARY SCHOOL 
CHILDREN IN SELECTED AREAS OF IRAN AND IN-
DIA: A COMPARATIVE STUDY
S. Hooshmand1, M R. Bagherzadeh Ansari2

1Department of Food Science and Nutrition SNDT 
Women’s University, Mumbai, Maharashtra,India 
2Department of Commerce, Azad University, 
Shooshtar,Khoozestan, Iran

Background and objectives: Malnutrition is a widespread 
problem in developing countries. Information on nutritional 
status of school children are not enough in Iran and India. The 
present study, made to assess prevalence of undernutrtion, 
stunting and wasting among children in India and in Iran. 

Methods: Height and weight of 4570 including 2234 Iranian 
(1016 boys, 1218girls) and 2336 Indian (1240 boys, 1096 girls), 
aged 6-9 years, attending primary schools residing in Mum-
bai (India) and Ahwaz (Iran) were measured and the body 
mass index (BMI) calculated. The World Health Organization‘s 
(WHO) anthropometric indices of weight-for-age (WA) and 
height-for-age (HA) and weight-for-height were used to assess 
the children’s nutritional status. 

Results: Underweight, stunting and wasting occurred in 
3.2%, 1.5% and 4.1%% of Indian and 0.2%, 5.4% and 1.7% 
of Iranian children. WAZ mean scores were -0.071±1.195 for 
boys and -0.287±3.241 for girls in Iran and -0.238±0.823 for 
boys and 0.108±1.080 for girls in India. HAZ mean scores were 
-0.163±1.219 for boys and -0.515±3.141 for girls in Iran and 
-0.028±0.770 and -0.017±0.993 for girls in India. Iranian chil-
dren 0.2% (X2=30.428, p=0.000) and 3.2% Indian had weight 
for age z-scores - 2 SD (X2=55.361, p=0.000). Only 1.5% Indian 
children and 5.4% Iranian had height for age z-scores below 
-2SD (X2=11.553, p=0.000 and X2=24.034, p=0.000). In Iran 
1.7% and 4.1% of Indian children were wasted (X2=11.176, 
p=0.004 and X2=40.088, p=0.000). Indian children, 1.3% had 
weight for height z –scores > +2SD compared to 3.6% Iranian. 

Conclusions: Most of children in both countries were well 
nourished. Stunting was more prevalent in Iran than India. In 
India children were more wasted than Iran. The percentage of 
stunted children was more in Iran than in India, and a slightly 
higher percentage of Iranian children tended to be overweight 
/ obese compared to Indian children. 

Key words: Anthropometry, nutritional status, schoolchil-
dren

PO2344
ZINC, RETINOL AND CD4 STATUS OF HIV/AIDS PA-
TIENTS IN ABEOKUTA, NIGERIA.
T. Bello1, I. Olayiwola2, M. Bello3

1Department of Human Nutrition, University of 
Pretoria, Pretoria, South Africa 
2Department of Human Nutrition, Federal Universi-
ty of Agriculture, Abeokuta, Nigeria 
3Department of Microbiology, Moshood Abiola 
Polytechnic, Abeokuta, Nigeria

Background and objectives: This study was both qualita-
tive and quantitative which investigated the zinc, retinol and 
Cluster of Differentiation 4 (CD4 ) status of the People living 
with HIV/AIDS (PLWHA) in Abeokuta, Nigeria. 

Methods: Purposive sampling technique was used to se-
lect two hundred PLWHA respondents at the Federal Medical 
Center (FMC) Idiaba, Abeokuta. Blood samples were carefully 
collected from subsamples of hundred subjects for serum zinc, 
retinol and CD4 counts analysis. 

Results: The values obtained were compared with Centers 
for Disease Control (CDC), reference values. 62% of the res-
pondents had mean CD4 cell count moderately low (200-499 
μl), 38% had a mean CD4 cell count below 200 cell/μl. Using 
1993 CDC guidelines, majority of the patients had moderate 
HIV disease i.e stage B, while the remaining respondents had 
advance HIV disease i.e. stage C. The correlation coefficient of 
zinc and CD4 (r= -0.080 p<0.05) showed very weak negative 
relationship, unlike retinol and zinc (r= 0.11 p<0.05) so also 
retinol and CD4 (r= 0.036 p<0.05), they both showed weak po-
sitive linear relationship. 

Conclusions: The government of Nigeria should provide 
adequate diets for PLWHA as part of component for positive 
living and not just provision of free drugs in order to boost the 
CD4 counts and immunity of PLWHA. 

Key words: HIV/AIDS, serum zinc, serum retinol, CD4 
counts.
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PO2346
COMPARISON OF HEIGHT FOR AGE BY STANDING 
AND ESTIMATED HEIGHT BY SHOULDER-ELBOW, 
KNEE-HEEL AND TIBIA-MALLEOLUS, IN COLOM-
BIAN SCHOOL CHILDREN
N. Sepúlveda1, L. Ladino1, 2, C. Velasco2

1Pontificia Universidad Javeriana, Bogotá Colombia 
2GASTROHNUP Universidad del Valle, Cali, Colom-
bia

Background and objectives: The measure of size is essen-
tial for the nutrition assessment of pediatric patients, but in 
some circumstances it is difficult to take height by standing, 
due to pathological complications that may occur in hospitali-
zed patients. The segments can be measured by estimating the 
size in those patients who can not be measured by standing. 
The objective is to identify in school children in a public school 
in Bogotá, Colombia, the best approach to height by standing 
(H/A) when compared with the estimated size by shoulder-
elbow (H/SE), knee-heel (H/KH) and tibia-malleolus (H/TM) 
according to Stevenson and Chumlea techniques. 

Methods: The study included 432 children from a public 
school in Bogotá, Colombia, between 5 and 9 years of age who 
are taking the height in centimeters by standing and estimated 
size was calculated as H/SE, H/KH and H/TM. 

Results: We included 432 children aged 7 years 7meses ± 
1 year 3 months (range 5 to 9 years 11 months), 242 were fe-
male (56.0%), the mean ± standard deviation measures: H/A = 
122.6±9.2 cm, H/SE = 132.3±10.0 cm, H/KH = 124.3±16.6 cm 
and H/TM = 112.1±63.8 cm, significant differences between 
H/A versus H/SE and H/A versus H/TM ( p=0.000) but not 
between H/A versus H/KH (p>0.05). 

Conclusions: In school children of a public school in Bo-
gotá, Colombia, the estimated size by H/SE and H/TM are ap-
proximate and alternatives, when you can not take a H/A by 
standing, especially in patients who can not ambulate, regard-
less of classification indicator H/A. 

Key words: Nutrition assessment, height, children

PO2347
INCREASING DIETARY CALCIUM IN THE FACE OF 
CALORIC RESTRICTIONS IN HUMANS
J N D. Sasraku1

1Pantang Nursing Training College, Accra, Ghana

Background and objectives: Increasing 1,25-hydroxide vi-
tamin D in response to low-calcium diets stimulates adipocy-
te Ca2+ influx and, as a consequence, stimulates lipogenesis, 
suppresses lipolysis, and increases lipid accumulation, whereas 

increasing dietary calcium inhibits these effects and markedly 
accelerates fat loss in mice subjected to caloric restriction. Our 
objective was to determine the effects of increasing dietary cal-
cium in the face of caloric restriction in humans. 

Methods: We performed a randomized controlled trial in 
32 obese adults. Patients were maintained for 24 weeks on ba-
lanced deficit diets (500 kcal/d deficit) and randomized to a 
standard diet (400 to 500 mg of dietary calcium/d supplemen-
ted with placebo), a high-calcium diet (standard diet supple-
mented with 800 mg of calcium/d), or high-dairy diet (1200 
to 1300 mg of dietary calcium/d supplemented with placebo). 

Results: Patients assigned to the standard diet lost 6.4 ± 
2.5% of their body weight, which was increased by 26% (to 
8.6±1.1%) on the high-calcium diet and 70% (to 10.9 ± 1.6% 
of body weight) on the high-dairy diet (p<0.01). Fat loss was 
similarly augmented by the high-calcium and high-dairy diets, 
by 38% and 64%, respectively (p<0.01). Moreover, fat loss from 
the trunk region represented 19.0 ± 7.9% of total fat loss on 
the low-calcium diet, and this fraction was increased to 50.1 
± 6.4% and 66.2 ± 3.0% on the high-calcium and high-dairy 
diets, respectively (p<0.001). 

Conclusions: Increasing dietary calcium significantly aug-
mented weight and fat loss secondary to caloric restriction and 
increased the percentage of fat lost from the trunk region, whe-
reas dairy products exerted a substantially greater effect. 

Key words: Lipogenesis, suppresses lipolysis, augmented 
weight, substantially,randomized

PO2348
NEED FOR TRACE ELEMENTS IN THE PARENTE-
RAL NUTRITION AFTER ABDOMINAL SURGERY IN 
CHILDREN
K. Masumoto1

1Department of Pediatric Surgery, Faculty of Medi-
cine, University of Tsukuba, Tsukuba, Ibaraki, Japan

Background and objectives: The need to administer tra-
ce elements (TE) during the short period after surgery has not 
yet been fully studied in children receiving parenteral nutrition 
(PN). Therefore, we tried to clarify whether pediatric patients 
require the administration of TE, including zinc (Zn) and cop-
per (Cu), while receiving PN during the short period after ab-
dominal surgery. 

Methods: Sixteen children were prospectively studied and 
divided into two groups; one group received PN without TE 
after surgery (n=8), while the other group received PN with TE 
after surgery (n=9). In both groups, both Zn and Cu concentra-
tions in the blood were measured on the preoperative day and 
the changes of the Zn and Cu concentrations over time were 
measured during the starvation period from the first to the 5th 
postoperative day. 
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Results: The preoperative Zn and Cu concentrations in the 
blood were within normal range in both groups. In the group 
receiving PN without TE, the Zn concentration continued to 
be below the normal range during the starvation period after 
the operation, while the Zn concentration decreased to be be-
low the normal range on the 1st postoperative day and thereaf-
ter increased to be the normal range during the period in the 
group receiving PN with TE. Regarding the Cu concentration 
in the blood, the concentration continued to be within the nor-
mal range in both groups after the operation. 

Conclusions: During the short starvation period after ab-
dominal surgery, the Zn concentration in the blood decreased, 
if the pediatric patients received PN without TE. Therefore, 
clinicians treating pediatric patients should add TE to the PN 
solution during the short starvation period after abdominal 
surgery. 

Key words: Abdominal surgery, children, parenteral nutri-
tion, zinc, copper

PO2349
ROLE OF SUB-CLINICAL INFLAMMATION ON 
IRON SUPPLEMENTATION
M K. Htet1,2,3, U. Fahmida1, D. Dillon4, A. Akib4, B. Uto-
mo5, D. Thurnham6

1South East Asian Ministers of Education Organi-
zation, Regional Center For Food and Nutrition, 
University of Indonesia, Indonesia 
2Department of Health, Ministry of Health, Myan-
mar, Indonesia 
3Research Institute Trisakti University, Indonesia 
4Faculty of Medicine, University of Indonesia, Indo-
nesia 
5Faculty of Public Health, University of Indonesia, 
Indonesia 
6Northern Ireland Centre for Food and Health, 
School of Biomedical Science, University of Ulster, 
Coleraine, UK

Background and objectives: Anaemia is one of major nu-
tritional problems in Myanmar and poor vitamin A status is 
common in SE Asia. Nutritional status of iron and vitamin A 
is influenced by sub-clinical inflammation (SCI). There is lack 
of information on the influence of SCI on the effectiveness of 
iron supplementation to reduce anaemia. The study was con-
ducted to determine whether SCI influenced the impact of iron 
supplementation on anaemia. 

Methods: A randomized, double-blinded, placebo-contro-
lled experimental study (ClinicalTrials.gov: NCT01198574) 
was conducted in the Ayeyarwady region of Myanmar among 
post-menarcheal, anaemic adolescent schoolgirls (Hb<120 

g/L). A total of 402 schoolgirls were recruited from 6 schools 
after screening among 1269 subjects. Subjects were assigned 
into one of four groups: control (FA, 2.5 mg of folate), vitamin 
A (VA, 15,000 IU), iron-folic-acid (IFA, 60 mg elemental iron 
and folate) and IFA+vitamin A (IFA+VA, iron, vitamin A and 
folate). Supplementation was done once a week for 12 weeks. 
Iron, vitamin A and inflammation status were measured at ba-
seline, middle and endline. 

Results: Iron status of the subjects was improved by the 
intervention. Odds ratios of iron deficiency reduced signifi-
cantly in IFA and IFA+VA (by 71% and 64% respectively) as 
compared to FA group. The prevalence of SCI was low but had 
an influence on iron supplementation. Among those with SCI, 
there was VA*SCI interaction in which the groups receiving 
VA showed higher mean Hb (112.5 vs 105.7 g/L) and lower 
sTfR (5.8 vs 9.6 mg/L) as compared to the other groups. 

Conclusions: Weekly iron supplementation combined with 
vitamin A for 12-week significantly reduced the prevalence of 
anemia and iron deficiency. SCI has negative impact on iron 
supplementation. Vitamin A positively contributes to iron 
supplementation when there is SCI. 

Key words: Anemia, iron deficiency, sub-clinical inflam-
mation 

PO2350
EFFECT OF ZINC ON IMMUNE FUNCTIONS IN PA-
TIENTS WITH PULMONARY TUBERCULOSIS
M. Guzman-Rivero1,2, A. Verduguez-Orellana2, M. Cor-
dova2, L. Maldonado3, M. Medina2, E. Sejas2, B. Âkes-
son1, 4

1Biomedical Nutrition, Pure and Applied Biochemis-
try, Lund University, Lund, Sweden 
2Instituto de Investigaciones Bio-Médicas (IIBIS-
MED), Universidad Mayor de San Simón, Cocha-
bamba, Bolivia 
3Laboratorios de Investigación Médica (LABIMED), 
Universidad Mayor de San Simón, Cochabamba, 
Bolivia 
4Department of Clinical Nutrition, Skåne University 
Hospital, Lund, Sweden

Background and objectives: The tuberculosis infection tri-
ggers in the host a complex immune response and the involve-
ment of CD4 and interferon–gamma (INF-gamma) of lympho-
cytes in these processes has been reported. Since nutritional 
status e.g. regarding zinc may have potent effects on the immu-
ne response, we hypothesized that an increased supply of zinc 
can affect the immune function in pulmonary tuberculosis. 

Methods: We conducted a zinc supplementation study in 
twenty-one patients randomized to be given zinc or placebo 
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for 3 months during concomitant drug therapy. The plasma 
concentration of immunoglobulins, the in vitro proliferation of 
peripheral blood mononuclear cells (PBMC), the production 
of INF-gamma and the magnitude of the CD4/CD8/CD3 lym-
phocyte subpopulations after stimulation with Concanavalin A 
were measured. 

Results: The results showed that the immune system of the 
patients was activated compared to matched healthy control 
subjects as reflected in the increased concentration of immu-
noglobulins and in the ability of the PBMC to proliferate and 
produce INF-gamma in response to stimuli and also by the 
increased proportion of PBMC expressing the CD4 marker. 
There was no difference in these variables between the zinc-
supplemented and placebo groups and the magnitude of the 
findings were not related to the clinical recovery. The addition 
of zinc sulphate in vitro to PBMC inhibited the expression of 
CD4, but the reasons for this inhibition are not clear. 

Conclusions: It is concluded that the immune system of the 
Bolivian tuberculosis patients was activated and in response to 
therapy the immune response seemed to take a Th1-orienta-
tion to a higher degree. It was not possible establish a clear role 
of zinc supplementation on the immune response using this 
study design. 

Key words: Zinc addition, immune response, Th1 orienta-
tion

PO2351
FOOD DIVERSITY IN RELATION TO 
SCHOOLCHILDREN’S GROWTH IN MOROCCO
Y. Aboussaleh1, R. Sbaibi1, H. El bilali2

1Nutrition and Heath Laboratory, Ibn Tofail Universi-
ty, Kenitra, Kenia, Morocco 
2Sustainable Agriculture Department, Mediterra-
nean Agronomic Institute of Bari, Bari, Italy

Background and objectives: About 20% Moroccan chil-
dren under the age of 15 years are stunted or delayed in growth. 
Dietary quality is much associated with dietary diversity. The 
purpose of the study was to assess dietary diversity by com-
paring a dietary diversity score (DDS) and a weekly food fre-
quency score (WFFS) and study their relationship to stunting 
in school-age children in the province of Kenitra (Morocco). 

Methods: A stratified random sample of 263 pupils inclu-
ding one-third from rural schools were administered a wee-
kly food frequency questionnaire. A health team assessed the 
anthropometric status. Dietary diversity was appraised with 
two types of indices: a dietary diversity score (DDS) based on 
the number of food categories consumed over a week, and a 
weekly food frequency score (WFFS) which also takes into ac-
count the frequency of food intake. 

Results: the average age was 12.9 ± 0.9 years. The DDS was 
significantly higher in rural than in urban children, whereas 
the WFFS was lower, in rural children owing primarily to less 
frequent intake of fruits and vegetables than in the urban chil-
dren. Maternal level of instruction was also positively asso-
ciated with a higher consumption of fruits and vegetables and 
milk, and with a higher WFFS. Both indices were significantly 
associated with stunting. 

Conclusions: The study suggested that diet quality is asso-
ciated with height status and food diversity indices that take 
food frequency into account which may provide a better reflec-
tion of diet quality. 

Key words: Diet, schoolchildren, Morocco

PO2352
NUTRITIONAL STATUS IN COLOMBIAN CHILDREN 
WITH LIVER ABSCESS
C. Velasco1, A. Guzman1, L. Valencia1

1Universidad del Valle, Cali, Colombia

Background and objectives: The detection of in-hospital 
malnutrition in children with liver abscess (LA) is required to 
initiate a prompt and proper nutritional recovery plan. The ob-
jective was to determine the nutritional status (NE) of 14 chil-
dren with LA from Hospital Universitario del Valle “Evaristo 
Garcia” in Cali, Colombia. 

Methods: A descriptive, observational, cross sectional stu-
dy in 14 children with 8.7 ± 3.8 years of age, 50% female, with 
first diagnosed by clinical and ultrasound for LA. It was evalua-
ted NE by anthropometric, and other variables. 

Results: The mean ± standard deviation (X ± SD) for body 
mass index, weight, height, and height/age, was 29.2 ± 11.6 kg, 
128.3 ± 23.0 cm, -0.1 ± 0.9 SD and -0.3 ± 1.1 SD, respectively, 
with malnutrition in 42.9% and failure to thrive in 7.1%. The 
X ± SD for hemoglobin and albumin was 9.9 ± 1.2 g/dl and 3.0 
± 0.3 g/dl, respectively, with anemia and hypoalbuminemia in 
92.3% and 83.3%, respectively. Most came from Cali and Va-
lle, Colombia. The X ± SD for evolution time and hospital stay 
was 12.0 ± 9.4 days and 22.3 ± 20.9 days, respectively. Besides 
the triad fever, hepatomegaly and right upper quadrant pain 
occurred vomiting in 57.1%, anorexia and diarrhea in 21.4%, 
respectively, and cough in 14.2%. Predominated the LA in 
right location and unique. The positive cultures was 64.2% and 
amoebae in stool in 14.2%. All received antibiotics and 35.7% 
surgical drainage. 

Conclusion: Nearly one third of children with LA presen-
ted risk of undernutrition with anemia and hypoalbuminemia 
in 92.3% and 83.3%, respectively. 

Key words: Nutritional status, liver abscess, children
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PO2353
NUTRITIONAL STATUS OF COLOMBIAN GIRLS 
CHILDREN WITH HELICOBACTER PYLORI GASTRI-
TIS
C. Velasco1, C. Ochoa1, N. Muñoz1

1Universidad del Valle, Cali, Colombia

Background and objectives: Helicobacter pylori gastritis 
(Hp) in children can compromise their nutritional status (NS). 
The objective was to determine the NS in children from Rozo, 
Colombia with Hp gastritis and possible associations. 

Methods: Case (n = 11) and controls (n = 19) study in a 
group of children from Rozo, Colombia with Hp gastritis diag-
nosed by IgG in who was considered the age, weight and height. 
Statistical analysis included estimation of the prevalence of 
malnutrition (MNT) and failure to thrive (FT), confidence in-
terval corresponding to 95%, the estimate of other descriptive 
measures of interest and association analysis by multiple logis-
tic regression. 

Results: In this group of girls children with a mean age of 
10.2 ± 3.0 years (range 6 to 18) found a prevalence of 26.7% 
for MNT and (FT) of 23.3%. The mean ± standard deviation 
(X ± SD) for weight, height, body mass index and height/age 
was 31.6 ± 8.5 kg, 136.8 ± 13.6 cm, -0.3 ± 0.8 and -0.3 ± 1.2. 
Association analysis found > FT opportunity to > age (OR 1.2 
95%CI 2.4-6.2, p=0.000), and was eventually associated factor 
(OR 2.7 95%CI 1.2-5.8, p=0.011). 

Conclusions: Nearly one third of the girls children had 
malnutrition and > FT, and it was found with age. 

Key words: Nutritional status, Helicobacter pylori gastritis, 
malnutrition, failure to thrive, children
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THE EFFECT OF AGE AND SEX DIFFERENCES ON 
MAGNESIUM ABSORPTION IN RATS
M. Hanai1, T. Esashi2

1Deptarment of Nutrition and Life Science, Kana-
gawa Institute of Technology, Atsugi, Kanagawa, 
Japan 
2Department of Nutrition and Life Science, Kana-
gawa Institute of Technology, Atsugi, Kanagawa, 
Japan

Background and objectives: Decrease in magnesium (Mg) 
absorption in aged male rats is well documented in the literatu-
re. However, few studies have reported the effect of age and sex 
on Mg absorption. This study was designed to simultaneously 
evaluate the effect of age and sex on Mg absorption and balance 
in rats. 

Methods: Thirty-six male and female Fischer 344 rats at 
three different ages (1, 6, and 18 months) were fed the AIN-76 
diet (0.05% Mg) for 2 weeks. The animals were fed fresh food 
and ion-exchanged water ad libitum. The Mg balance test was 
performed for the last 5 consecutive days. 

Results: The results clearly demonstrated that apparent Mg 
absorption (per-cent) was significantly lower in aged rats (6 
and 18 months) than that in young (1 month) rats. High Mg 
absorption was seen in 1-month-old male rats and in 6- and 
18-month-old, female rats. Apparent Mg retention (per-cent) 
was significantly lower in aged rats (6 and 18 months) than that 
in young (1 month) rats. However, it was not significantly al-
tered with sex. Between 6 and 18 months, no significant diffe-
rence was observed in apparent Mg absorption and retention 
in rats. Apparent urinary Mg excretion (per-cent) was signi-
ficantly altered with age in female rats (18 > 6 > 1 month) but 
not in male rats. Apparent urinary Mg excretion (per-cent) 
was significantly altered with sex and was higher in 6- and 
18-month-old female rats. 

Conclusions: Age and sex differences affect apparent intes-
tinal magnesium absorption in rats. 

Key words: Magnesium, absorption, sex difference, aging

PO2355
THE DOUBLE BURDEN OF MALNUTRITION 
AMONG UNDERGRADUATE STUDENTS IN SOUTH 
WESTERN NIGERIA
C. Badejo1, R. Akano1

1Home Economics Unit, Department of Vocational 
and Technical Education,Tai Solarin University of 
Education, Ijebu-Ode, Ogun State, Nigeria

Background and objectives: The co-existence of under-nu-
trition and over-nutrition in the same population has its impli-
cations and has been associated with the incidence of various 
diseases. There are few data to support the prevalence of both 
conditions among the entire populations in Nigeria. Therefore 
the aim of this study is to assess the double burden of malnutri-
tion among undergraduate students in south Western Nigeria. 

Methods: A cross-sectional study of 2950 apparently 
healthy and non- pregnant undergraduate students of Tai Sola-
rin University of Education Ijebu-ode Ogun State Nigeria was 
conducted. Anthropometric assessment was done. Body mass 
index (BMI) was calculated and the students were grouped 
under the various categories. Excess abdominal fat was deter-
mined measuring the Waist Circumference (WC). Statistical 
Package for Social Science (SPSS) version 15 was used for data 
analysis. 

Results: Female respondents were 1835 (62.2%) and 1115 
(37.8%) were males. Mean age, height, weight and BMI were 23 
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± 2.98 years, 1.63 ± 0.09 m, 60.99 ± 12.22 kg and 22.80 ± 4.59 
kg/m2 respectively. Mean WC was 80.55 ± 20.80 cm among the 
females and 82.21 ± 10.56 cm among the males. The prevalence 
of underweight was 13.4%; 16.9% were overweight, 7.5% were 
obese out of which 0.6% were morbidly obese. Age and sex of 
the respondent did not significantly affect BMI (p=0.464 and 
0.115, respectively). About half (50.64%) of the overweight and 
obese respondents also had excess abdominal fat among the 
female students. A similar trend was observed among the male 
respondents. There was a significant relationship between BMI 
and WC (p<0.05) with both sexes. 

Conclusions: Both under-nutrition and over-nutrition are 
existing among the respondents from this study. Obesity seems 
to be more common among the female students. Nutrition 
education is suggested as a means of intervention to curb the 
increasing trend of overweight and obesity. 

Key words: Malnutrition, undergraduates, burden, disease, 
double
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FACTORS AFFECTING THE NUTRITIONAL STATUS 
OF UNDER-FIVE CHILDREN IN IJEBU-ODE, OGUN 
STATE, NIGERIA
R. Akano1, A. Badejo1, R. Sanusi2

1Home Economics Unit, Department of Vocational 
and Technical Education,Tai Solarin University of 
Education, Ijebu-Ode, Ogun State, Nigeria 
2Department of Human Nutrition, University of 
Ibadan, Ibadan, Oyo State, Nigeria

Background and objectives: Under-five (U5) children are 
vulnerable to malnutrition especially in the developing coun-
tries. In Nigeria, more than 50% of all childhood deaths have 
under-nutrition as an underlying factor. At the dawn of the 
21st century, it is tragic that one in seven Nigerian children die 
before his or her fifth birthday. The underlying causes of mal-
nutrition have been identified by the UNICEF conceptual fra-
mework. This study therefore aims at assessing the factors that 
contribute to malnutrition among U5Cross-sectional study of 
400 U5 was conducted. 

Methods: Validated semi-structured questionnaire were 
administered to obtain information on socio-economic cha-
racteristics of household. Anthropometric assessment of height 
and weight were done and analyzed using the WHO Anthro 
Software. A 24-hr recall was done to assess nutrient intakes and 
analyzed using the adapted Total Dietary Assessment (TDA) 
software. Statistical Package for Social Science (SPSS) version 
15 was used for data analysis. One hundred and eighty-four 
(46.0%) male and 216 (54.0%) female children participated in 
the study. 

Results: The total prevalence of stunting (HAZ) was 18.5%. 
Wasting (WHZ) was 6% and underweight (WAZ) was 4.5%. 
The nutritional status of male and female children were not sig-
nificantly different (p>0.05). Children from larger household 
size had a higher risk of becoming malnourished. Educatio-
nal level of the household-head and of the mother significantly 
affected all the malnutrition indices (p=0.002). Income of the 
household-head also had a significant relationship (p<0.05) 
with all the malnutrition indices. Occupation of the household-
head and religion of parents had no significant relationship 
(p>0.05) with the indices of malnutrition among the children. 

Conclusions: Family planning and education of the female 
child should be encouraged. The problem of poverty also needs 
to be addressed as interventions to reduce the level of malnu-
trition among U5 children. 

Key words: Assessment, education, poverty, malnutrition
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NATIONAL NUTRITION SURVEY IN THE STATE OF 
KUWAIT
J. Al-Ghanim1, S. Al-Hooti1

1Biotechnology Department, Kuwait Institute for 
Scientific Research, Safat, Kuwait

Background and objectives: The National Nutrition Sur-
vey of the State of Kuwait (NNSSK) used a stratified probability 
cluster sampling to obtain a representative national sample of 
Kuwaiti households, based on 82 clusters from the six governo-
rates of Kuwait. 

Methods: 545 households (1830 individuals representing 
six age groups; <5, 6-9, 10-19, 20-49 and >50 years, participa-
ted in the survey (July 2008 to November 2009). The survey 
collected anthropometric, health, dietary and socio-economic 
data and biological samples. 

Results: The prevalence of overweight or obesity among 
children and young adults (≤19 year) was 35% for males and 
28% for females. For adults, the prevalence was 70% for males 
and 75% for females. Approximately 15% fasting blood glucose 
values were indicative of diabetes and another 33% at increa-
sed risk of diabetes. The prevalence increased with age to more 
than 50% of men and women age ≥ 50 years. The prevalence of 
hypertension was 26% with more than 60% of men and women 
≥50 years of age being hypertensive. 

Conclusions: Overweight and obesity, and related non 
communicable diseases, are major public health problems in 
Kuwait. Urgent action is needed to address these problems, in 
particular to combat overweight and obesity during childhood. 

Key words: Nutrition survey, anthropometric, biological.
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HOUR DIETARY RECALL IN KOREAN NATIONAL 
HEALTH AND NUTRITION EXAMINATION SURVEY
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Moon6

1Department of Preventive Medicine and Public 
Health, School of Medicine, Ajou University, Suwon, 
Gyeonggi, Korea 
2Department of Food and Nutrition, Kyung Hee 
University, Seoul, Korea 
3Division of Media Study, Ewha Womans University, 
Seoul, Korea 
4Department of Food and Nutrition, Chosun Univer-
sity, Gwangju, Korea 
5 Department of Food Science, Sun Moon Universi-
ty, Asan, Chungnam, Korea 
6Department of Food and Nutrition, Dankook Uni-
versity, Yongin, Gyeonggi, Korea

Background and objectives: Chronic degenerative diseases 
are closely associated with dietary habits, nutritional status and 
particularly energy balance. To study the relationship, it is very 
important for the dietary surveys to report energy intake accu-
rately. This study attempted to identify the frequency of unde-
rreporting and its related characteristics based on the Korean 
National Health and Nutrition Examination Surveys conducted 
in the years 2007-2009. 

Methods: This study analyzed dietary intake data from 
15,133 men and women aged 19 and older using 24-hour dietary 
recalls. The basal metabolic rate(BMR) was calculated from the 
age- and gender-specific equations of Schofield, and underre-
porting was defined by computing a ratio of energy intake(EI) 
to estimated basal metabolic rate(BMRest). 

Results: Under reporters(URs) included 14.4 % of the men 
and 23.0 % of the women. Underreporting of energy intake was 
low in men and women who had high school or higher educa-
tion, or lower income. Older respondents in the group of URs 
were found to comprise a large portion of single-person house-
holds. The health-related characteristics of URs showed that low 
self-rated health was reported at a higher frequency in all age 
groups of 30 years than from non-URs(non-Under reporters). 
The proportion of respondents who reported severe physical 
activity was relatively high in the group of women aged 19-29 
being URs, whereas small portions of respondents reported in 
the group of URs (both men and women) aged 65 and over com-
pared to non-URs. The proportion of overweight people among 
URs, compared to non-URs, was higher in all age groups of wo-
men and in the groups of men aged 19-29 and 30-49. 

Conclusions: In conclusion, underreporting was correlated 
to age, gender, education level, income level, household status, 
self-rated health, physical activity and overweight. 

Key words: Underreporting, 24-hour recall, Korean National 
Health and Nutrition Examination Survey
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lia1, D. Nakimbugwe3, J. Chen4, R. Philips4

1Department of Nutrition and Food Science, Univer-
sity of Ghana, Accra, Ghana 
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Coast, Cape-Coast, Ghana 
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University of Makerere, Kampala, Uganda 
4Department of Food Science, University of Geor-
gia, Griffin, USA

Background and objectives: Strategies to improve mater-
nal nutrition and health remains an important component of 
the national agenda. One way to improve maternal nutrition 
before and during pregnancy is to provide Ready to Use Supple-
mentary Food (RUSF). The objective of this study was to assess 
nutrient and energy intake and compare with Recommended 
Dietary Allowances (RDA) among women of reproductive age 
who enrolled in an efficacy study on a peanut base RUSF. 

Methods: This was a cross sectional study conducted in 5 
peri-urban communities involving 134 women. Data on socio-
demographics and usual dietary intake were collected. Socio-
demographic data were analysed using SPSS version 16.00 and 
ESHA FPRO (version 10.0.1.) was used to convert dietary data 
into nutrients. The RDA cut-offs were used to assess the preva-
lence of inadequate dietary intakes of energy, protein, fat, iron, 
vitamin A, vitamin B12, folate and iodine. Statistical significan-
ce was set at p < 0.05. 

Results: Participants’ age range was 18-45 years and ma-
jority (61.2%) was in formal employment. All women met 
the RDA for total energy (2314.95 ± 915.07), protein (66.72 ± 
27.19), fat (68.00 ± 29.76) and iron (23.68 ± 11.91). However, 
none of the participants met the RDAs for folate, vitamin B12 
and iodine. More than a half did not meet their RDAs for cal-
cium (54.5%) and vitamin A (74.6%). A weak correlation was 
found between total energy intake and all micronutrients ex-
cept for iron (p<0.001). 

Conclusions: Micronutrient under-nutrition still remains 
an issue of public health concern in Ghana and predisposes 
women to high risk of adverse pregnancy outcome, reduced 
quality of health and contribution to labour force and produc-
tivity. Interventions to improve dietary intakes of women are 
imperative. 

Key words: RUSF, women, dietary assessment, micronu-
trients.
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PO2360
NEW TRENDS IN NUTRITIONAL STATUS AS-
SESSMENT IN A GROUP OF CHILDREN WITH CAN-
CER FROM ROMANIA
M. Chincesan1,2, O. Marginean1, 2, A. Grama1, 2, D. 
Baghiu1

1University of Medicine and Pharmacy Tg-Mures, 
Targu Mures, Romania 
2Emergency County Hospital, Pediatric Department, 
Targu-Mures, Romania

Background and objectives: Nutritional status is an impor-
tant considerant in the treatment of pediatric cancer patients 
because it is linked to poor outcomes. There are still contro-
versies regarding the criteria used to assess nutritional status 
in children with cancer. We proposed to define the best moda-
lities to assess nutritional status in children with cancer using 
anthropometric and biochemical parameters. 

Methods: A prospective study was performed on 64 chil-
dren hospitalized and diagnosed with cancer in the Pediatric 
Clinic Targu-Mures, Romania, between 2009- 2012. We eva-
luated anthropometric and biochemical parameters: weight, 
height, body mass index (BMI), middle-upper arm circumfe-
rence (MUAC), triceps skin fold thickness (TSF), total protein, 
albumin and Insulin-like growth factor-1 (IGF-1). The values 
of anthropometric parameters were converted in Standard De-
viation (SD) for age and sex using Switzerland Growth Chart 
1989. 

Results: Of the 64 children with cancer, 40,6% were diag-
nosed with leukemias, 28,1% with lymphomas and 31,2% with 
solid tumors. Medium values of weight, height and BMI were 
-0.26 SD, -0.19 SD, respectively -0.36 SD. Assesssing arms 
anthropometry, we found lower values of MUAC (-0.56 SD) 
and TSF (-0.77 SD) than weight and height indicators. At the 
onset of malignant disease, 28.1% of patients had low serum 
protein values and 25% had low levels of serum albumin. IGF-1 
was decreased in 65,6% of patients. We found a good correla-
tion, statistically significant between MUAC and serum pro-
teins (r=0.30; p=0.01), MUAC and albumins (r=0.27; p=0.02) 
and MUAC and IGF-1 (r=0.40; p=0.001 ) and between TSF and 
albumins (r=0.28; p=0.02), TSF and IGF-1 (r=0.38 ; p=0.002). 

Conclusions: The arms anthropometry better identify mal-
nutrition in children with cancer than simply assessing weight 
or height measurements. MUAC and TSF in conjunction with 
serum protein, albumin and IGF-1 most accurately characteri-
zing the nutritional status. 

Key words: Child, cancer, nutritional status

PO2361
ANEMIA, IRON DEFICIENCY AND RELATIONSHIP 
WITH NUTRITIONAL STATUS IN CHILDREN AGED 
2-5 YEARS OLD
N. Dung1, P. Thuy2, L. Hop3

1Department of Nutritional Biochemistry and 
Metabolism, National Institute of Nutrition, Hanoi, 
Vietnam 
2Counseling center for nutrition rehabilitation & 
obesity control, National Institute of Nutrition, 
Hanoi, Vietnam 
3Food and Nutrition Training Center, National Insti-
tute of Nutrition, Hanoi, Vietnam

Background and objectives: Anemia is a significant public 
health problem in many countries in the world including Viet-
nam. The aim of the study was to determine the prevalence of 
anemia, iron deficiency and the relationship between anemia 
and nutritional status in preschool children. 

Methods: In 2009, 78 preschool children aged 2-5 years old 
from Tien Phuong commune, Chuong My district, Hanoi par-
ticipated in the study. Body weight, height of the subjects were 
measured, blood samples were taken for analyzing the Hemog-
lobin level and serum ferritin concentration. The nutritional 
status was classified according to the WHO 2007 child growth 
standards. 

Results: The prevalence of anemia was 17.9%, iron deficien-
cy was 26.9%. There was no correlation between Hb concen-
tration and weight, height, age, serum Ferritin concentration: 
r=0.091, 0.143, 0.141, 0.142, respectively (p>0.05). Hb and 
serum Ferritin concentration of the stunted or underweight 
children tended to be slightly lower but were not different 
compared to those of children with normal nutritional status 
(p>0.05). 

Conclusions: In preschool children in a suburban district 
of Hanoi, anemia is still a mild public health problem, pre-
valence of iron deficiency is relatively high, no correlation is 
found between anemia and nutritional status. Anemia can be 
found in malnourished and normal preschool children. 

Key words: Anemia, iron deficiency anemia, stunting, un-
derweight, nutritional status.
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PO2362
DIETARY INTAKE AND MAJOR FOOD SOURCES OF 
FOLATE OF ADULTS LIVING IN REPUBLIC OF KO-
REA
Y N. Kim1, Y O. Cho1

1Department of Food and Nutrition, Duksung 
Women’s University, Seoul, Republic of Korea

Background and objectives: Folate deficiency may be a risk 
factor for several pathologies, such as neural tube birth defects, 
dementia, and cardiovascular disease. The objective of this 
study was to estimate folate intakes and major food sources of 
Korean adults. 

Methods: Three consecutive 24-hour recalls were collected 
from 167 healthy adults, aged 20-64y, living in Seoul and me-
tropolitan area, Gumi, and Kwangju, Republic of Korea, during 
November, 2011 - March, 2012. A computer-aided nutritional 
analysis program developed by the Korean Nutrition Society 
was used in determining the dietary intakes and major food 
sources of folate.

Results: The mean folate intake was 527.29/177.09 ug DFE/
day (mean/SD). Foods from animal and plant sources provi-
ded 19% and 81%, respectively, of the total folate intake. There 
was no significant difference in folate intakes by gender. The 
top 10 major dietary sources of folate in these Korean adults 
were Korean Chinese cabbage kimchi, rice, spinach, eggs, laver, 
mandarin, soybean sprout, beer, sweet potato, and radish. The 
number one major source, Korean Chinese cabbage kimchi, 
contributed 23% of total folate intake. As for major dietary sou-
rces of folate, the top 30 foods provided 76% of folate intake. 
Approximately 11% of the subjects consumed less than Korean 
Estimated Average Requirements and 23% had folate intakes 
less than Recommended Nutrient Intakes for folate. 

Conclusions: Folate intakes of the Korean adults in the 
current study were generally adequate. (Supported by 2012 
research fund of National Research Foundation of Korea: 
2012R1A1A2A04669745). 

Key words: Folate, dietary intake, food source, Korean 
adults

PO2363
A SYSTEMATIC REVIEW ON THE EFFECTS OF MUL-
TI-MICRONUTRIENT FORTIFIED BEVERAGES ON 
NUTRITIONAL STATUS OF CHILDREN IN LOWER-
INCOME COUNTRIES
G J. Aaron1, 2, D K. Dror2, Z. Yang3 
1Global Alliance For Improved Nutrition (GAIN), PO 
Box 55, 1211 Geneva, Switzerland 
2Western Human Nutrition Research Center, 430 W. 
Health Sciences Dr., Davis, CA 95616, USA 
3National Institute of Nutrition and Food Safety, 
Chinese Center For Disease Control and Preven-
tion, No 29, Nanwei Road, Xicheng District, Beijing 
100050

Background and objectives: Fortification is a widely adop-
ted intervention strategy globally to increase micronutrient in-
takes in the diet. In the context of lower-income countries, for-
tification has mostly focused on centrally processed foods and 
condiments. Other vehicles such as beverages may be viable; 
however, less information is available about the overall impacts 
of this approach. 

Methods: A systematic review and meta-analysis was un-
dertaken on the nutritional impacts of multi-micronutrient 
fortified beverages on children in lower-income countries. 
Multiple PubMed searches were conducted and subject matter 
experts were contactedto identify relevant studies for inclusion. 
All co-authors independently reviewed studies to determine 
those for inclusion in the review. 

Results: A total of 911 citations were screened, of which 
9 randomized controlled trials were included in the meta-
analysis (n = 2759 children at end line). Preliminary findings 
show that compared with controls who received non-fortified 
beverages children who received multi-micronutrient fortified 
beverages for a duration of 8 weeks to 6 months demonstra-
ted significantly greater improvements in serum ferritin (+20.2 
pmol/L, 95% CI [16.0,24.5]; 8 studies), hemoglobin (+2.07 g/L 
[1.53,2.63], 8 studies), retinol (+0.35 mol/L [0.26,0.43]; 5 stu-
dies), zinc (+4.76 mol/L [3.62,5.88]; 3 studies), and vitamin B12 
(+91.3 pmol/L [78.8,103.8]; 3 studies); p<0.0001 for all. Weight 
and height gains were modestly but significantly greater in 
the intervention compared with the control groups (+0.39 kg 
[0.29,0.50]; 6 studies and +0.19 cm [0.09,0.28]; 5 studies, p ? 
0.0001 for both) while change in weight-for-age Z-score did 
not differ significantly between groups. Consumption of for-
tified beverages significantly reduced the risk of iron deficien-
cy (RR 0.38 [0.25,0.57]) and iron deficiency anemia (RR 0.17 
[0.06,0.53]) but did not significantly alter the risk of vitamin A 
or zinc deficiency. 

Conclusion: Multi-micronutrient fortified beverage inter-
ventionsare effective in improving the nutritional status of chil-
dren in lower-income countries. 

Key words: Fortification, Micronutrients, Beverages, 
Lower-income countries, Children
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PO2364
CHINESE CHILD DIET QUALITY INDEX
X. Zhou1, R N. Duan1, H M. Xue1, Y. Liu1, G. Cheng1

1Department of Nutrition and Food Hygiene, West Chi-
na School of Public Health, Sichuan University, Cheng-
du, Sichuan, P.R.China
Background and objectives: To overview the current diet 

quality indexes published and used in Europe, USA and China, 
and to create a diet quality index for Chinese Children. 

Methods: Papers published from 1976 to 2012 were collec-
ted. According to all diet quality indexes in the world and Chi-
nese Dietary Guidelines issued by Chinese Nutrition Society, 
Chinese Child Diet Quality Index (CCDQI) was created. 

Results: To date, the indexes using for adults included: Diet 
Quality Index-International, Diet Quality Index Revised and 
Healthy Eating Index. Revised Children’s Diet Quality Index, 
Youth Healthy Eating Index and Nutritional Quality Index 
were used among children. Diet Balance Index and Desirable 
dietary Pattern were created for Chinese adults. Refer to Chi-
nese Children’s recommend foods and nutrient intakes, four 
parts of factors were took into account by proper weigh coeffi-
cient. These components were: 10 food groups (cereals, meat 
and meat products, vegetables, fruits, dairy and its products, 
beans and its products, fried foods, soft drinks, water and foods 
diversification), 10 nutrients (intakes of protein, fat, saturated 
fatty acid, dietary fiber, Ca, Fe, Zn, VA, VD and VC), the in-
formation of physical activities (inactive pursuits) and eating 
behaviors. This Index contained 23 items, each scored 0~5 or 
0~10The total scores ranged from 0 to 200, a higher score indi-
cated better diet quality. 

Conclusions: To date, the diet quality indexes were avai-
lable for both adults and children, however, there was few for 
Chinese children. Therefore, CCDQI created in this study 
could be used in the further study investigating potential as-
sociation between diet quality in childhood and overweight/
obesity and other related diseases. 

Key words: Chinese, diet quality index, children.

PO2365
VERY YOUNG NIGERIAN INFANTS FIT INTO THE 
WHO CHILD GROWTH STANDARDS WELL, AS 
LONG AS THEY ARE HEALTHY
I. Ezeofor1, S. Ibeziako2, A. Garcia1, C. Wright1

1Paediatric Epidemiology and Community Health 
(PEACH) Unit, University of Glasgow/Royal Hospital 
for Sick Children, Yorkhill, Glasgow, UK 
2Department of Paediatrics, College of Medicine, 
University of Nigeria, Nsukka/University of Nigeria 
Teaching Hospital, Enugu, Nigeria

Background and objectives: The WHO child growth stan-
dards are already widely adopted but it is important to establish 
how well individual population fit to them. We aimed to assess 
the growth of very young infants compared to the WHO stan-
dards at the University of Nigeria Teaching Hospital, Enugu, 
Nigeria from February to July 2012. 

Methods: Weight, length, mid-upper-arm-circumference 
(MUAC) and skinfolds (Triceps and subscapular) of infants 0 
– 6 months old admitted to hospital were compared to the re-
trospective weights of their healthy peers seen at the well baby 
clinic. These were expressed as z-scores compared to the WHO 
standards. 

Results: Well baby clinic weights were recorded for 382 
infants at birth, 400 at 6 weeks, 391 at 3 months and 307 at 
6 months. Their mean (SD) weight z-scores were close to the 
expected values of 0 (1) at all ages (Birth -0.0 (1.1); 6 weeks 
-0.3 (1.1); 3 months -0.3 (1.2); 6 months -0.4 (1.2). Of the 210 
hospitalized infants, 87 (41.4%) were under 2 weeks old and 
68 (32.4%) were aged 3-6 months. Sepsis (28.6%) and respi-
ratory tract disorders (27.1%) were the commonest diagnoses. 
For these infants, weight z-scores tended to be low (-1.1 < 1m; 
-1.2 1 – 3m; -1.2 3 – 6m) but length z-scores were less so as age 
increased (-1.2 for < 1m; -0.8 for 1 - 3m; -0.4 for 3 - 6m). The 
mean skinfold z-scores (mean of triceps and subscapular SDS) 
also tended to be low (-1.6 for > 3 month-olds) as were MUAC 
SDS (-1.0 for > 3 month-olds). 

Conclusions: The weight and length z-scores of healthy 
young Nigerian infants fit the WHO standards well. The poor 
weight gain observed in the hospitalized group is likely to be 
the effect of their medical conditions. 

Key words: Malnutrition, skinfolds, growth standards
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PO2366
SCHOLASTIC ACHIEVEMENT LEVEL OF THE EDU-
CATIONAL ESTABLISHMENT AND ITS ASSOCIA-
TION WITH POSTNATAL GROWTH AND DEVELO-
PMENT OF SCHOOL-AGE CHILDREN
D. Ivanovic1, C. Ibaceta1, Y. Orellana1, P. Calderón1, G. 
Morales2, B. Leyton1, A. Almagià3, P. Lizana3, R. Burrows1

1Institute of Nutrition and Food Technology (INTA), 
University of Chile, Santiago, Chile 
2Public Health Department, University of La Fronte-
ra, Temuco, Chile 
3Institute of Biology, Pontificia Universidad Católica 
de Valparaíso, Valparaíso, Chile

Background and objectives: Scholastic achievement (SA) 
is a multifactorial process conditioned by multiple variables 
dependent on the child, his/her family and the influence of the 
educational system. This is the first study carried out in Chile, 
using the results of the educational establishment in the SIM-
CE tests, administered by the Ministry of Education, and its 
association with nutritional status of school-age children. The 
objective of this study was to describe the postnatal growth and 
development by SA levels of the educational establishments. 
The purpose was to confirm the hypothesis that school-age 
children attending to educational establishments with similar 
SA have similar postnatal growth and development parameters 
by socioeconomic status (SES). 

Methods: A representative sample of 33 schools was ran-
domly chosen in 2010 in the Metropolitan Region of Chile. The 
sample consisted of 1,353 school-age children of both sexes, 
from the fifth grade of elementary school and first grade of high 
school who at the end of 2009 took the SIMCE tests. Postnatal 
growth and development was assessed through anthropome-
tric parameters as head circumference-for-age Z score (Z-HC), 
height-for-age Z score (Z-T) and body mass index-for-age Z 
score (Z-BMI). 

Results: Schools with high SIMCE results grouped children 
with significantly higher values of Z-HC >2SD and lower va-
lues of growth failure compared with schools with low SA (p< 
0.0001). In schools with similar SIMCE results, postnatal nutri-
tional parameters did not differ by SES. 

Conclusions: We confirm the hypotheses that school-age 
children attending to educational establishments with similar 
SA have similar postnatal growth and development parameters 
by socioeconomic status. 

Key words: Nutritional assessment; head circumference; 
growth failure; socioeconomic status; learning

PO2367
THE ANALYSIS OF IMBALANCES WITHIN LIPID 
COMPONENT OF STUDENTS’ DIET
A. Korolev1, E. Nikitenko1, N. Pernik1, E. Denisova1

1Department of Human Ecology and Environmental 
Hygiene, I.M. Sechenov First Moscow State Medical 
University, Moscow, Russia

Background and objectives: This study aimed to assess and 
analyze the fat content of students’ diet at weekend. The parti-
cipants were students of Moscow medical university. 

Methods: In investigation the diets of representative group 
of students were studied: 9 men and 26 women aged 20-22. The 
method of 24-hour recall was used and the nutrient content 
was further estimated using standard data base. 

Results: The average energy value was estimated as 
2559.7±463,5 kcal in men and 1711.7±80,1 kcal in women. 
The percentage of energy from total fat was higher than RDA: 
42.9% (122.1±22.1 g) and 38.3% (72.8±5.6 g) in men and wo-
men respectively. Particular attention was paid to the absolu-
te amount and ratio of fatty acids. While the linoleic acid/α-
linolenic acid ratio was equal (12.9/1) both in men and women, 
there has been shown significant difference in their quantity: 
linoleic acid/α-linolenic acid in men was estimated as 22.1 
g/1.69 g and 11.95 g/0.93 g in women. The sum of essential 
fatty acids composed 8.4% and 6.8% of total energy. The con-
sumption of n-3 longer chain polyunsaturated fatty acids was 
extremely low: 49.1±32.7 mg and 200.4±122.4 mg of EPA and 
DHA respectively for males; 29.1±11.2 mg and 85.3±24.7 mg 
for females. Cholesterol and plant sterols intake as well as 
their ratio have been found as fairly optimal in women 1.1/1 
(223.2±17.6 mg/209.9±27.2 mg) and rather negative in men 
1.85/1 (540.9±155.6 mg/291.7±74.6 mg). 

Conclusions: The results have shown that there is signi-
ficant imbalance within fat component of students’ diet. It is 
essential to decrease the proportion of total fat as well as to op-
timize the ratio of different food sources of fatty acids by taking 
some measures including functional products use. 

Key words: linoleic acid, α-linolenic acid, EPA, DHA.
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PO2368
CACO-2 CELL AND ANIMAL MODEL (GALLUS–GA-
LLUS) STUDIES ARE EFFECTIVE AT SCREENING 
AND DEVELOPING STAPLE FOOD CROPS WITH 
IMPROVED FE-BIOAVAILABILITY
E. Tako1, R.P. Glahn1

1USDA-ARS, Robert Holley Center For Agriculture 
and Health, Cornell University, New York, USA

Background and objectives: Iron (Fe) biofortification is 
a strategy that alleviates Fe deficiency by improving Fe bioa-
vailability and/ or concentrations in staple crops. In order to 
develop improved lines of staple food crops, breeders need a 
high throughput screening approach that accurately ranks 
bioavailability relative to standard reference controls. Molar 
ratios of known food factors such as phytic acid, polyphenols, 
and ascorbic acid are often highly linked to environmental and 
processing effects and thus not reflective of the genetics of Fe 
bioavailability. 

Methods: A bioassay such as the in vitro digestion/Caco-2 
cell model is therefore necessary for measurement of Fe bioa-
vailability during the crop development stage. This should fo-
llow by a subsequent animal studies that are useful and cost-
effective to confirm the in vitro observations and advance 
select lines for human efficacy studies. 

Results: Our research team has conducted several studies 
aimed to screen Fe bioavailability in different crops using our 
in vitro (Caco-2) and in vivo (Gallus gallus) models. In these 
studies, we implement physiological, cellular and molecular 
parameters in order to accurately measure the dietary Fe bioa-
vailability in the tested crops. This approach has been particu-
larly effective when coupled with QTL (quantitative trait loci) 
mapping at developing high bioavailable Fe maize. Furthermo-
re, this strategy has identified possible Fe bioavailability QTL 
in bean cotyledons, and has found seed coat polyphenols to be 
major inhibitors of bean Fe absorption. 

Conclusions: Differences identified by this model in crops 
such as maize, lentils and beans indicate that plant breeding 
can significantly improve Fe bioavailability in these crops. 

Key words: Biofortification, iron bioavailability, in vitro di-
gestion/Caco-2 cell model

PO2369
MELATONIN TREATMENT ENHANCES PLASMA 
VANADIUM LEVELS IN YOUNG MALE ZUCKER 
DIABETIC FATTY (ZDF) RATS
M. Navarro-Alarcón1, J F. Ruiz-Ojeda1, R M. Blanca-He-
rrera1, A. Agil2

1Department of Nutrition and Food Science, Univer-
sity of Granada, Granada, Spain 
2Deparment of Pharmacology and Neurosciences 
Institute, University of Granada, Granada, Spain

Background and objectives: Vanadium (V) and its com-
plexes mimic the action of insulin by increasing glucose uptake 
and augmenting insulin-receptor tyrosine kinase activity. Our 
group previously reported that melatonin administration ame-
liorates glucose homeostasis in young Zucker Diabetic Fatty 
(ZDF) rats by enhancing insulin action and β-cell function. 
The purpose of the present study was to study the activity of 
melatonin in diabetes in relation to the levels and regulation of 
plasma V in ZDF and Zucker lean (ZL) rats. 

Methods: At 6 weeks of age, ZDF (n= 30) and ZL (n= 30) 
groups were each subdivided into three subgroups (n= 10 each 
one): control (C-ZDF, C-ZL), vehicle-treated (V-ZDF, V-ZL) 
and melatonin-treated (M-ZDF, M-ZL; 10 mg/kg/day) groups 
for a 6-weeks period. At the end of the treatment, plasma V 
levels were measured by an electrothermal atomic absorption 
spectrometry technique by using a previously optimised time-
temperature program. 

Results: No significant differences were found between C-
ZDF and V-ZDF groups (p>0.05). Plasma V levels were signifi-
cantly higher in M-ZDF versus C-ZDF rats. 

Conclusions: Melatonin administration ameliorates the 
diabetic status of ZDF rats by enhancing plasma V levels. This 
finding supports the potential therapeutic value of melatonin 
against insulin resistance by enhancing plasma levels of V, 
which is directly involved in regulating glucose-insulin ho-
meostasis in obese and/or diabetic individuals. 

Key words: Melatonin, plasma vanadium, Zucker diabetic 
fatty rats
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PO2370
PLASMA SELENIUM, ZINC AND COPPER LEVELS 
IN PATIENTS WITH INFLAMMATORY BOWEL DI-
SEASE: RELATIONSHIP WITH DISEASE SEVERITY 
AND BIOCHEMICAL BIOMARKERS
M. Navarro-Alarcón1, T. Castro-Aguilar2, R. Blanca-He-
rrera1, F. Nogueras-López2, A. Agil3

1Department of Nutrition and Food Science, Unive-
risty of Granada, Granada, Spain 
2Service of Hepatology, Ruiz de Alda Hospital, Gra-
nada, Spain 
3Department of Pharmacology and Neurosciences 
Institute, University of Granada, Granada, Spain

Background and objectives: Inflammatory bowel diseases 
(IBD) such as ulcerative colitis (UC) and Crhön’s disease (CD) 
are associated to enhanced biochemical inflammatory and oxi-
dative stress biomarkers. The purpose of the present study was 
to study if enhanced oxidative stress characteristic of these di-
seases is also associated to an alteration in the regulation and 
plasma levels of antioxidant minerals (Se, Zn and Cu). The in-
fluence that on these plasma mineral levels exerts the clinical 
activity (disease severity) of the UC and CD diseases has also 
been performed. 

Methods: IBD patients included in this study were 115 (57 
with UC and 58 with CD). A healthy control group (n= 30) was 
also studied. Plasma samples were analyzed by hydride genera-
tion atomic absorption spectrometry (HG-AAS) for Se and by 
flame-AAS for Zn and Cu. Biochemical indexes (n= 18) were 
determined with an automated analyzer. 

Results: Mean serum Se levels were significantly lower in 
both groups of IBD patients (UC and CD) than in the con-
trols (p<0.001). Contrarily mean plasma Cu levels measured 
in controls were significantly lower than those for UC and CD 
group (p<0.01). For Zn, mean plasma level in UC patients 
was significantly higher than those for CD patients and con-
trols (p< 0.05). Plasma Se and Zn levels decreased significantly 
with the disease severity. Contrarily, biochemical biomarkers 
of inflammation such as alpha-1-antitrypsin, alpha-1-globulin, 
alpha-2-globulin, orosomucoid and C-reactive protein (CRP) 
significantly enhanced with the disease severity. 

Conclusions: The IBD influences plasma levels of antioxi-
dant minerals diminishing those for Se and enhancing those 
for Cu. Plasma Se and Zn levels in both groups of IBD patients 
decreased with the enhancement of the disease severity. 

Key words: Inflammatory bowel disease, plasma Se, Zn and 
Cu levels

PO2371
OPTIMAL CUTOFFS OF BMI, PERCENTAGE BODY 
FAT, AND WAIST CIRCUMFERENCE FOR PREDIC-
TING METABOLIC SYNDROME AMONG LEBANE-
SE ADULTS
N. Bachir1

1American University of Beirut, Beirut, Israel

Background and objectives: Obesity is a main predictor for 
metabolic abnormalities. Body mass index (BMI), percentage 
body fat (%BF) and waist circumference (WC) have been pro-
posed as indices to assess obesity. Various cut-off values were 
developed, however, ethnic differences have been shown to 
affect the sensitivity and specificity of these indices. The objec-
tive of the study was to determine population specific cut-off 
points for BMI, %BF and WC associated with an increased risk 
of metabolic syndrome (MetS) among Lebanese adults. 

Methods: This is a secondary analysis of data drawn from 
the National Nutrition and Non-Communicable Disease 
Risk Factor Survey conducted in Lebanon between 2008 and 
2009Survey participants older than 18 years and with no chro-
nic diseases were included in this analysis (n=314; 146 males 
and 168 females). MetS was diagnosed using the ‘Harmonizing 
criteria of A Joint Interim Statement of IDF/NHLBI/AHA/
WHF/IAS/IASO 2009’. Receiver Operating Characteristic cur-
ves analysis was employed to derive cut-off points for BMI, 
%BF and WC associated with increased risk of MetS. 

Results: Prevalence of MetS in the study sample was 23.9% 
(33.6% males, 15.5% females). The cut-off points for BMIs for 
males and females respectively were 27.26 and 28.35 kg m-2 
with AUC of 0.743 and 0.830. As for %BF, cut-off values were 
25.2 and 35.9% with AUC of 0.713 and 0.820. Regarding WC, 
cut-offs were 94.7 and 90.1 cm with AUC of 0.74 and 0.85. 

Conclusions: The optimal cut-off values to predict MetS of 
BMI, %BF and WC were derived. Our findings indicated that 
Lebanese adults are obese at lower BMI values as compared to 
the internationally recommended (WHO) standards. To pre-
vent development of metabolic syndrome among Lebanese, it 
might be useful to lower the cut-off for obesity as defined by 
BMI. 

Key words: BMI, body fat, waist circumference, metabolyc 
syndrome
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PO2372
BODY COMPOSITION AND FAT DISTRIBUTION 
IN RELATION TO BALANCED CALORIC DIET AND 
PHYSICAL ACTIVITY AMONG OBESE EGYPTIAN 
ADOLESCENT GIRLS
N E. Hassan1, S. El-Masry1, S. Zaki2

1Biological Anthropology Department,National 
Research Centre,Cairo, Egypt 
2Child Health (Clinical Nutrition) Department, Na-
tional Research Centre,Cairo, Egypt

Objectives and background: Obese adolescents are at risk 
for developing many co-morbidities, so, the need for evidence-
based treatment recommendations is a critical health care issue. 
Objective: to evaluate effect of 6 months of balanced caloric 
moderately deficit diet program combined with individualized 
moderate Physical exercise on body weight, composition and 
fat distribution of adolescent girls. 

Methods: It was a longitudinal study; comprised 111 obe-
se girls (BMI > 95th percentile for age and gender, with mean 
age 15.82 ± 0.75 years. They were undergoing nutritional in-
tervention (specific dietary program, nutritional education 
and exercise) for 6 months. At the start of this program, they 
were assessed for their anthropometric measures: body weight, 
height, waist and hip circumferences, skin folds thickness at 5 
sites (triceps, biceps, sub scapular, suprailiac and abdominal) 
and, according to BIA, their body composition. Then, BMI and 
waist/hip ratio were calculated. This assessment was repeated 
after 6 months. Only thirty eight girls completely finished the 
program till the end. 

Results: The current study showed that after following the 
dietary program and physical activity, there were highly signi-
ficant reduction in waist circumference, the skin fold thickness 
at the 5 sites , peripheral and central adiposity, and fat mass, 
and significant reduction in body weight, hip circumference 
and fat%. The change in BMI was insignificant. On the other 
hand, there was a highly significant increase of the total body 
water and Basal metabolic rate after following the dietary pro-
gram and physical activity. 

Conclusions: Nutritional intervention program was suc-
ceeded in 38 obese adolescent girls. These girls show highly 
significant reduction in body composition and body fat distri-
bution. This revealed that combined program of diet restriction 
and exercise is necessary. 

Acknowledgements: All obese girls; without their help, this 
study couldn’t be completed and National Research Centre for 
funding. 

Key words: Obese, adolescents, nutritional program, 
anthropometry.

PO2373
VALIDATION OF FOOD FREQUENCY QUESTION-
NAIRE FOR LOCAL SOY BASED PRODUCTS AND 
ISOFLAVONES INTAKES WITH THREE-DAY FOOD 
RECORD
H. Haron1, S N. Syed Mu’azam Shah1, F. Mohd Azmi1

1Nutrition Science Programme, School of Health 
Care, Faculty of Health Sciences, Universiti Ke-
bangsaan Malaysia, Kuala Lumpur, Malaysia

Background and objectives: Food Frequency Questionnai-
re (FFQ) is a suitable tool to be used in order to determine 
the common intake of food or nutrient among the population. 
FFQ for local soy products and isoflavones intakes has not been 
developed in Malaysia. Thus, the validation for this type of FFQ 
containing 24 food items is important in order to determine 
the accuracy of soy products and isoflavone intakes among the 
Malaysian. The objective of this study was to validate the FFQ 
of the local soy products and isoflavones with three-day food 
record (3DR) which were administered among the Malay sub-
jects at Kuala Lumpur campus of Universiti Kebangsaan Ma-
laysia (UKM). 

Methods: It was a cross sectional study involving 100 Ma-
lay subjects aged 20 to 59 years. The FFQ was administered af-
ter interviewing the subjects by using 3DR. The data obtained 
from 3DR was analysed using Nutritionist Pro software while 
the isoflavone content in foods was derived from the isoflavone 
database. 

Results: The mean intakes of soy products (206.64 g) and 
isoflavones (64.47 g) measured using FFQ were significantly 
higher (p<0.05) than the ones measured using 3DR (134.71 g 
soy products and 60.69 g isoflavones). However, there was a 
relatively good correlation between these two methods for both 
total intakes of soy products (r=0.46) and isoflavones (r=0.29). 
Analysis of Bland Altman plot also showed an agreement bet-
ween the FFQ and 3DR by the distribution of the data between 
± 2 standard deviation lines. 

Conclusions: This FFQ was acceptable in determining the 
local soy products and isoflavones intakes among the Malay-
sian adults. Further modifications should be made on this FFQ 
in order to make it more precise and accurate. 

Key words: Three-day food record, FFQ, isoflavones, soy 
products, validation.
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PO2374
COMPARISON OF THE IDEAL DIET IN JAPAN AND 
IN THE KINGDOM OF SAUDI ARABIA BASED 
UPON THE DRAWING METHOD
M. Hasegawa1, I. Armad2

1Kyorin University, Tokyo, Japan 
2Effat University, Jeddah, Saudi Arabia

Background and objectives: Saudi Arabia has enjoyed good 
bilateral relations with Japan since 1955 and is also regarded as 
the most friendly country in the Middle East region. Economi-
cally, the two countries are of great significance to each other 
with Saudi Arabia being the principal country which exports to 
Japan (crude oil and petroleum products), and Japan is Saudi 
Arabia’s main partner in trade and investment. Socially, from 
the viewpoint of dietary culture, an average Saudi Arabian 
meal is quite different from a standard Japanese meal. For the 
understanding, maintaining and promoting of good relations 
with Saudi Arabia, it is very important to compare the Japanese 
dietary habits with Saudi Arabian dietary habits. Based upon 
the aspects above, the objective of this research is to compare 
the dietary habits of a select sample of participants in the two 
countries of Japan and the Kingdom of Saudi Arabia. 

Methods: The subjects of this research are female students 
at University A in Japan and University B in Saudi Arabia. The 
research was conducted by using the Drawing Method and the 
statistical analysis was performed using IBM SPSS Ver. 16.0. 

Results: The results show that there are significant differen-
ces in dietary knowledge, dietary behavior, dietary habits and 
the dietary environment between Japan and Saudi Arabia. Ja-
panese students participating in this study preferred Japanese 
traditional cuisine much more than foreign cuisine, while the 
Saudi Arabian student participants favored foreign foods over 
their traditional foods. 

Conclusions: The differences between dietary knowledge, 
behavior and habits, and the dietary environment between Ja-
pan and Saudi Arabia. Japanese students were due to factors 
such as culture, religion and climate. 

Key words: Drawing method, ideal diet, Saudi Arabia, Ja-
pan

PO2375
ROTATION CRITERIA FOR EXPLORATORY FACTOR 
ANALYSIS: IMPLICATIONS FOR INTERPRETABILI-
TY AND VALIDITY OF EMPIRICALLY DERIVED DIE-
TARY PATTERNS
M. Castro1, V. Baltar1, S. Selem1, D. Marchioni1, R. Fis-
berg1

1Department of Nutrition, School of Public Health, 
University of São Paulo, São Paulo, Brazil

Background and objectives: Exploratory factor analysis 
has been used in nutritional epidemiology to empirically de-
rive dietary patterns. However, remain unclear the effects of 
rotation criteria on interpretability and validity of the dietary 
patterns. The present study aims to investigate the effects of ro-
tation criteria on composition, interpretability and validity of 
empirically derived dietary patterns. 

Methods: A total of 1102 adults participating in a popula-
tion-based survey “Health Survey of São Paulo (HS-SP)”, Bra-
zil, between 2008-2011, with complete food consumption data 
(24-hour recalls) were evaluated. Two dietary patterns were de-
rived from exploratory factor analysis after adjustment for the 
within-person variation of the food group intakes. The rotation 
criteria evaluated were Varimax (orthogonal) and Promax and 
Direct Oblimin (both oblique). Confirmatory factor analysis 
was performed to assess the validity of dietary patterns. Two 
factor loading cut-offs were used to select food groups for con-
firmatory analysis: ≥|0.20| and ≥ |0.25|. Goodness-of-fit in-
dexes were used to assess model fit. 

Results: Differences in composition and interpretability of 
the first dietary pattern were observed between Varimax and 
Promax/Oblimin at low factor loading cut-off (≥;|0.20|). At 
high cut-off ≥|0.25|), these differences were no longer obser-
ved. None of the dietary patterns derived at factor loading cut-
off ≥|0.20| showed acceptable model fit. The Promax rotation, 
however, showed better model fit than either Varimax or Obli-
min at factor loading cut-off ≥|0.25|. 

Conclusions: The effects of rotation criteria on composi-
tion, interpretability and validity of dietary patterns differed 
according to factor loading cut-off. Researchers should per-
form at least one orthogonal and one oblique rotation criteria, 
apply the factor loading cut-off and then compare the factor 
solutions. The confirmatory factor analysis should also be con-
ducted to test the validity of dietary patterns and the adequacy 
of the factor loading cut-off chosen during exploratory factor 
analysis. 

Key words: Nutritional assessment, dietary patterns, factor 
analysis; rotation criteria
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PO2376
EVALUATION OF THE IMPACT OF VITAMIN A AND 
ZINC SUPPLEMENTATION ON MALARIAL MORBI-
DITY IN GHANA.
S. Newton1, S. Owusu-Agyei1, L. Gyabaa-Febir,1 M. Ali1, 
K. Adjei1, E. Mahama1, K. Tchum1, L. Alhassan1, S. Tanu-
mihardjo2

1Kintampo Health Research Centre, Kintampo, 
Ghana 
2University of Madison, Wisconsin, USA

Background and objectives: Malaria is a leading cause of 
morbidity and mortality among young children and is estima-
ted to cause at least 1 million deaths each year especially among 
pregnant women and young children under the age of five. Vi-
tamin A supplementation is known to reduce morbidity and 
mortality in young children. Zinc is also required for growth 
and immunity. The study sought to replicate the study by Zeba 
et al which showed 30% lower cases of malaria in infants on 
a combination of zinc and a large dose of vitamin compared 
to infants on vitamin A alone. The primary objective was to 
determine the effect of vitamin A alone vs. vitamin A and zinc 
supplements on the incidence of clinical malaria. It also sought 
to assess the effects on the incidence of anaemia, diarrhoea and 
pneumonia. 

Methods: The study was community-based and 200 infants 
between the ages of 6-24 months were randomised to receive 
either vitamin A and 10 mg daily zinc or Vitamin A and zinc 
placebo for 6 months. 

Results: The number of children who were diagnosed with 
uncomplicated malaria in the intervention group were 27% 
significantly lower compared to the children in the control 
group (p=0.03). There were however no effects on severe mala-
ria, pneumonia, anaemia and diarrhea. 

Conclusions: Our study confirms a significant role of vita-
min A and zinc in reducing malaria morbidity. 

Key words: Vitamin A, zinc, malaria

PO2377
ASSESSMENT OF FOLATE STATUS USING BIO-
MARKERS AND NUTRIENT INTAKE DATA AMONG 
AUSTRIAN SCHOOL CHILDREN AGED 7—14 
YEARS
N. Weidl1, K. Wagner1, I. Elmadfa1

1Institute of Nutritional Sciences, Univeristy of Vien-
na, Vienna, Austria

Background and objectives: Biomarkers deserve special 
attention in nutritional epidemiology and give an objective 

measurement when assessing the nutritional status. Analysis of 
plasma folate and homocystein concentrations are important 
tools to determine early functional and metabolic changes of a 
folate deficiency. 

Methods: 387 Austrian school children aged 7 to 14 years 
have been recruited through quota sampling stratified for gen-
der, age and geographical region. Blood and urin samples in 
addition to two 24h-recalls (via interview) have been collected 
from October 2010 through February 2012. Plasma concen-
trations were analysed for folate (using RIA) and homocys-
tein (using HPLC). All results are presented as median values 
(IQR). 

Results: Plasma concentrations for folate were 14.7 (9.9-
19.5) nmol/l and for homocystein 8.8 (7.8-10.1) µmol/l with an 
average folate intake of 153 (117-194) µg/d. Folate concentra-
tions correlated negatively with age (r=-.352, p<0.01), homo-
cystein concentrations however positively (r=0.198, p<0.001). 
Plasma homocystein was higher among boys (8.9 (8.0-10.4) 
µmol/l) when compared to girls [8.5 (7.5-9.7) µmol/l (p<0.05)]. 
No significant difference was observed for plasma folate [boys: 
14.2 (10.0-18.8) nmol/l, girls: 14.7 (10.0-14.7) nmol/l]. Folate 
intake was a little higher in boys [160 (129-200) µg/d)] compa-
red to girls (146 (111-190) µg/d (p<0.05)], but both were below 
the recommended reference values of 180-300 µg/d. 

Conclusions: The determination of plasma folate and ho-
mocystein seems to be adequate to describe the folate status. 
The folate status among Austrian school children (7-14 years) 
is in 75 % of the population optimal, however the average folate 
intake of approximately 150 µg/d should be improved to meet 
the recommendations. 

Key words: Folate, homocystein, status, biomarker
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PO2378
ASSOCIATION BETWEEN CONSUMPTION OF 
FORTIFIED FIRST GRADE FLOUR AND IRON AND 
FOLATE STATUS OF WOMEN OF REPRODUCTIVE 
AGE IN UZBEKISTAN
C. Northrop-Clewes1, L. Hund2, R. Nazario3, D. Suley-
manova4, L. Mirzoyan5, M. Irosova5, M. Pagano2, J. Va-
ladez6

1Global Alliance for Improved Nutrition, Geneva, 
Switzerland 
2Harvard School of Public Health, Boston, MA, USA 
3Instituto de Investigación Nutricional, La Molina, 
Lima, Perú 
4Ministry of Health, Research Institute of Hematolo-
gy and Blood Transfusion, Tashkent, Uzbekistan 
5Joint Projects Implementation Bureau, Health-2, 
and “Woman and Child Health Development”, Tas-
hkent, Uzbekistan 
6Liverpool School of Tropical Medicine, Liverpool, 
UK

Background and objectives: The Uzbekistan Demographic 
Health Survey (1996) reported 60.4% of women of reproduc-
tive age (WRA) had low concentrations of hemoglobin (<120 
g/L), hence anemia was an important public health problem. 
Bread is consumed with most meals, so to address the anemia 
a National Flour Fortification Program (NFFP) was implemen-
ted. The objective of the study was to assess the coverage of 
fortified first grade UzDonMakhsulot (UDM) flour/grey loaf, 
its association with the iron and folate status of WRA, and the 
knowledge of women of dietary and health concepts after 5 
years of the NFFP. 

Methods: A national survey using large country-lot quality 
assurance sampling. 

Results: Confidence intervals (CIs) were set at 95%. UDM 
first grade flour was reported in 58.2% (CI: 55.2, 61.2) and the 
grey loaf in 11.5% (CI: 9.7, 13.3) of households. The qualitati-
ve iron spot test identified 41.6% (CI: 39.2, 43.9) of flour tes-
ted was fortified. Consumption of heme iron-containing food 
(91%), iron absorption enhancers (97%) and iron inhibitors 
(95%) were high. Anemia prevalence was 34.4% (CI: 32.0, 
36.7), iron depletion (ferritin <15µg/L) 47.5% (CI: 45.1, 49.9) 
and low folate (<10nmol/L) 28.8% (CI: 26.8, 30.8); the effect of 
inflammation was minimal. Knowledge that first grade UDM 
flour and the grey loaf are fortified was reported by 32.1% (CI: 
29.9, 34.3) of women, but only 3.7% (CI: 2.8, 4.6) mentioned 
the benefits. Knowledge about anemia was low; 12.5% (CI: 
11.0, 14.0) were able to identify causes. 

Conclusions: The NFFP coincided with a substantial decli-
ne in the prevalence of anemia. However, the high prevalence 
of depleted iron stores suggests that women are still not eating 
enough iron or iron absorption is inhibited. Knowledge about 

the NFFP and anemia was low; therefore consumer education 
should be prioritized. UDM flour must be fortified appropria-
tely and monitored regularly.

Key words: Fortified flour, iron, folate.

PO2379
THE EFFECTS OF VITAMIN E ANALOGS AND ME-
TABOLITES ON RAT FATTY LIVER
C. Muto1, K. Saito2, O. Igarashi1, C. Kiyose1,2

1Department of Nutrition and Life Science, Kana-
gawa Institute of Technology, Kanagawa, Japan  
2Department of Applied Chemistry, Graduate 
School of Kanagawa Institute of Technology, Kana-
gawa, Japan

Background and objectives: Vitamin E is the term for a 
group of tocopherols and tocotrienols that has four analogs 
differing in the number and position of methyl groups on the 
chroman ring. 2,7,8-trimethyl-2-(2’-carboxyethyl)-hydroxy-
chroman (gammma-CEHC), gamma-tocopherol (-Toc) or gan-
nma-tocotrienol (-T3) metabolite, is known to have a role simi-
lar to natriuretic hormone. Therefore, it considers that vitamin 
E may have a pro-drug action. The aim of this study is to find 
the novel function of carboxyethyl-hydroxychroman(CEHC). 
Especially, we investigated the effects of vitamin E analogs and 
metabolites on fatty liver in vitro. 

Methods: Male Sprague-Dawley strain rat (three weeks old) 
was fed the high fat diet (20% w/w corn oil). After 4 weeks, the 
hepatocytes were perfused from fatty liver of the rat. The hepa-
tocytes were sown in 60mm dishes or 12 well plates and grown 
at 37ºC in a humidified atmosphere containing 5% CO2After 
24h, each vitamin E analogs(alpha-Toc, gamma-Toc, alpha-
T3, gamma-T3) and CEHCs (alpha- and gamma-CEHC) was 
added to the fatty hepatocytes (final concentration; 2 micro M) 
, and the medium was changed at 6h. After 8h from the me-
dium change, we measured mRNA expression of microsomal 
triacylglycerol transfer protein (MTP) and apolipoprotein B 
(ApoB) in fatty hepatocytes. Furthermore, we determined tria-
cylglycerol (TG) content in fatty hepatocytes after 18h from the 
medium change. 

Results: There were no significant differences in the MTP 
mRNA expression between all the group. On the other hands, 
each of ApoB mRNA expressions of gamma-T3 or gamma-CE-
HC group was remarkably higher than that of control group. 
However, there were no significant differences in TG content 
among all groups. 

Conclusions: According to these results, we suggested that 
gammma-T3 and its metabolite (gamma-CEHC) may improve 
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fatty liver because of up-regulating ApoB mRNA expression in 
fatty hepatocyte. 

Key words: Vitamin E, CEHC, ApoB, primary culture, fatty 
liver
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LONG TERM FOLLOW-UP STUDY OF REFINED SU-
GAR CONSUMPTION FOR CHILDREN AGED 2 TO 5 
YEARS IN TAIWAN
L C. Lyu1, Y C. Yang1, H W. Yu2

1Department of Human Development and Family 
Studies, National Taiwan Normal University, Taipei, 
Taiwan 
2Division of food and nutrition, John Tung Founda-
tion, Taipei, Taiwan

Objectives: The purpose of this study is to examine the con-
sumption of sugar-sweetened beverages (SSB), snacks and des-
serts among pre-school children and estimate the intake of re-
fined sugar among children aged 2 to 5 by a prospective cohort. 

Methods: Total 301 infants were followed up annually to 
the age of 5 (n=132). The intake of refined sugar is calculated by 
using 24-hour recalls. Estimated percentages of refined sugar 
in various food products are used in order to obtain the average 
daily intakes. 

Results: The consumption of SSB among reported chil-
dren increases with age. Among the SSBs, “flavored and fer-
mented milk” contributes to the highest percentage among 
children aged 2-5, while the “whole grains drinks” and “tea 
drinks” showed increased trend in years. For snacks and des-
serts, “biscuits” contributes to the highest percentage among 
children aged 2 to 4, with “Chinese sweet soup” showing an 
upward trend by years while having the highest increasing per-
centage among children aged 5. The refined sugar intake at age 
4 is significantly associated with dietary intakes at 2, 3 and 5, 
respectively, and weight and height at age 5 (p<0.05), but not 
associated with BMI at age 5 after controlling for gender and 
birth weight (p>0.05). 

Conclusions: The energy intakes from refined sugar are 
5%, 6%, 9% and 8% (p for trend<0.01) respectively for children 
aged 2 to 5. Over one-third of 5-year-old children have over 
10% calories intakes from refined sugar. 

Key words: preschoolers, sugar sweetened beverages, 
snacks and desserts, refined sugar, prospective cohort study
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EFFECTIVENESS OF COMMUNITY MALNUTRI-
TION SCREENING FOR CHILDREN AGED 6 TO 59 
MONTHS IN THE HEALTH DISTRICT OF DIAPAGA 
(BURKINA FASO)
E W R. Compaore1, D. Ouedraogo1, P A. Nikiema1, A. Bi-
chard2, J. Mouecoucou3, A S. Traore1

1Department of Biochemistry-Microbiology, CRS-
BAN, University of Ouagadougou, Ouagadougou , 
Burkina Faso 
2Action Contre la Faim, Ouagadougou, Burkina Faso 
3Department of Physiology, Universite des Sciences 
de la Sante, Libreville, Gabon

Background and objectives: Community screening pro-
gram at health district of Diapaga consists of a systematic scree-
ning of malnutrition in order to identify and refer moderated 
and severely malnourished children to health center (CSPS). 
The objective of this program is evaluation of the effectiveness 
of the community malnutrition screening by providing cove-
rage statistics of children by community screening compare to 
total of children and estimate the referred cases admitted or not 
at different health center clusters. It’s determine the shortco-
mings of this community screening and provide hypotheses in 
order to improve the quality and effectiveness of community 
screening 

Methods: It consists of three steps which are: i) Systematic 
screening by volunteers of all children aged 6 to 59 months in 
each cluster every 2 months; ii) The listing of all malnourished 
children screened and referred to CSPS for confirmation; iii) 
Admission of confirmed cases in the management program. 
The evaluation was performed using screening available data 
from August 2010 to March 2011 and from August 2011 to 
March 2012. 

Results: Regarding coverage rate from August 2010 to 
March 2011 all clusters have targeted 70% of children. For the 
presence at CSPS, at the same period 90% of clusters are below 
the limit of 50%. For admission rate 8 clusters (for a total of 10) 
are below the recommended value which is at 60% to the re-
commended value. However, from August 2011 to March 2012, 
90% of clusters have all indicators placed at the minimum of 
recommended value. 

Conclusions: Community screening help to a better cove-
rage of children of the age group but there are difficulties bet-
ween the reference and confirmation to CSPS which compli-
cate the rapid management of child malnutrition and limit the 
results of the community screening. 

Key words: Malnutrition, community screening, efficiency
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PO2382
MICRONUTRIENT DEFICIENCIES AMONG 
OVERWEIGHT/OBESE VIETNAMESE WOMEN: AN 
ISSUE NOT TO UNDERESTIMATE
A. Laillou1, E. Yakes2, T H. Le3, F. Weiringa4, V T. Pham3, B 
M. Le3, R. Moench-Pfanner1, J. Berger4

1Global Alliance for Improved Nutrition, Geneva, 
Switzerland 
2University of New Mexico, Departments of Indivi-
dual, Family and Community Education and Family 
and Community Medicine, USA 
3National Institute of Nutrition, Vietnam 
4Institut de Recherche pour le Développement, 
Marseille, France

Background and objectives: There is a growing con-
cern about obesity worldwide. In Vietnam, the prevalence of 
overweight (BMI > 25 kg/m2) in Vietnamese adults doubled 
between 1992 and 2002, from 2% to 5.5%, respectively and the 
double burden of malnutrition is present at national level. The 
objectives of this study were to assess micronutrient deficien-
cies among Vietnamese women according to their Body Mass 
Index. 

Methods: A transversal study was conducted in 2010 
among 1530 women of reproductive age from 19 provinces of 
Vietnam. Anthropometry and iron, vitamin A, folate, vitamin 
B12 and zinc status were assessed. 

Results: There was no significant association between BMI 
category and anemia, iron deficiency (ID), iron deficiency ane-
mia (IDA), deficiencies of vitamin A, zinc and vitamin B12, and 
marginal/deficient folate status, with similar prevalence of the-
se deficiencies across BMI categories. The prevalence of anemia 
among overweight/obese women (OW/OB) was 10.0%, and 
3.4% had IDA. The prevalence of ID and vitamin B12 deficien-
cy were ≤ 12% among OW/OB women whereas the prevalence 
of zinc deficiency, and marginal/deficient folate status affected 
respectively 61.1% and 25.8% of these women, respectively. In 
contrast, a significant association was observed between BMI 
category and marginal vitamin A status with higher prevalen-
ce of vitamin A deficiency in underweight (19%) compared to 
OW/OB women (7%, p<0.0001). The odds of marginal vitamin 
A status and anemia prevalence was 31% among OW/OB wo-
men and 66% in underweight women (p<0.01). 

Conclusions: This cross-sectional survey demonstrated 
that micronutrient deficiencies were an issue across the weight 
spectrum of women in Vietnam. It is therefore essential for 
Vietnam to actively control for micronutrient deficiencies in 
women in reproductive age while preventing the increase of 
overweight and obesity. 

Key words: Overweight/obesity, micronutrient deficien-
cies, double burden, women in reproductive age, Vietnam
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ASSESSMENT OF A DEVICE TO QUANTIFY IRON 
CONTENT IN FISH AND SOY SAUCE – A TOOL FOR 
DAILY MONITORING
A. Laillou1, C. Icard-Vernière2, I. Rochette2, C. Picq2, J. 
Berger2, P. Sambath3, C. Mouquet-Rivier2

 1Global Alliance for Improved Nutrition, Geneva, 
Switzerland 
2Institut de Recherche pour le Dévelopement, Mar-
seille, France 
3RACHA, Phnom Pen, Cambodia

Background and objectives: In a number of South-East 
Asian countries and in China, fish and soy sauces produced at 
industrial level are fortified with iron. Unfortunately some food 
industries and regulatory agencies implementing fortification 
programs do not always have the capacity to monitor the pro-
grams on an ongoing basis. The objective of the study was to 
assess a new portable device for the quantitative measurement 
of iron content of fortified sauces that could be used to control 
fortification levels. 

Methods: Linearity, detection limits, inter- and intra-assay 
variability of this device were assessed on fish and soy sauce 
fortified with Fe sulfate (FS), Fe fumarate (FM) and NaFeED-
TA; the accuracy of the results was compared to atomic absorp-
tion spectrophotometry (AAS). 

Results: Measurements required a minimum incubation 
time of one hour for FS/FM and 24h for NaFeEDTA. Linea-
rity of results ranged from 2 to 10 mg iron/L for FS/FM and 
from 1-10 mg iron/L for NaFeEDTA, implying the need for 
proper dilution as iron contents of fortified sauce are usually 
in the range [150-1000] mg/l. Depending on incubation time, 
iron compounds and sauces, the coefficients of variation (CV) 
of intra-assay precision were between 1.5-7.6% and the CV of 
inter-assay precision between 2.9-7.4%. Comparison with AAS 
showed high agreement between both methods with r=0.93 
and r=0.94 for 10 and 24h incubation times respectively. The 
Bland and Altman plots showed limits of agreement between 
the two methods of ±70 mg/l in the range of fortification levels 
tested (100-500 mg/l). 

Conclusions: This device offers a viable solution for field 
monitoring of iron fortification of soy and fish sauces after in-
cubation time of 1h for FS/FM and 24h for NaFeEDTA. 

Key words: Fish and soy sauce, quality testing, iron, rapid 
test kit, regulatory monitoring
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PO2384
HIGH PREVALENCE OF HYPOVITAMINOSIS D 
AND MILD HYPOCALCAEMIA CALCIUM AMONG 
YOUNG VIETNAMESE CHILDREN AND WOMEN
A. Laillou1, F. Wieringa2, T N. Tran3, V T. Pham3, B M. Le3, 
S. Fortin2, T H. Le3, R. Moench-Pfanner1, J. Berger2

1Global Alliance for Improved Nutrition, Geneva, 
Switzerland 
2Institut de Recherche pour le Développement, 
Marseille, France 
3National Institute of Nutrition, Vietnam

Background and objectives: In many developing countries 
including Vietnam, data are lacking on vitamin D (VD) and 
calcium deficiencies known to play an important role in the de-
velopment of bone health. The objectives of this study were to 
determine the overall prevalence of VD and calcium deficien-
cies in women and young children and their nutritional related 
risk factors. A transversal study conducted among 595 women 
of reproductive age and 532 children <5 years from 19 provin-
ces. Food consumption, socio-economical characteristics and 
anthropometry were assessed as well as plasma concentrations 
of calcium (Ca) and VD. Socio-economic status was assessed 
using the DHS Wealth Index while food consumption was re-
corded through a 24-hours recall. VD status was assessed by 
measuring the serum concentration of 25-hydroxyvitamin D 
and Plasma ionized calcium was measured with an ion-sensi-
tive electrode. 

Results: The prevalence of hypovitaminosis D status was 
high, with the prevalence of VD deficiency [25(OH)D < 30 
nmol/l] and insufficiency [25(OH)D between 30–49.9 nmol/l] 
being 17% and 40% in women and 21% and 37% in children 
respectively. Using a cut-off of 75 nmol/l, approximately 90% of 
the women and children had hypovitaminosis D. Overweight/
obese women had a 2 times lower risk [OR=0.46, (0.24-0.90)] 
for VD deficiency their non-overweight/non-obese counter-
parts. No participant had severe calcium deficiency (Ca<0.8 
mmol/l) but moderate (0.8<Ca<0.9 mmol/l) and mild hypo-
calcaemia (0.9<Ca<1.15 mmol/l) affected respectively 14% and 
83% of the women and 97% of children. Women and children 
intakes was 1% of the IOM recommended nutrient intakes 
(RNI) for VD and less than 43% of the calcium RNI. 

Conclusions: calcium and VD deficiencies would represent 
a major public health concern in Vietnam due in part to low 
dietary intakes. Thus, actions to improve the VD and calcium 
status of the Vietnamese population should be considered. 

Key words: Calcium, vitamin D deficiency, daily intake, 
women, children, Vietnam

PO2385
A REVIEW OF VITAMIN D FORTIFICATION- IM-
PLICATIONS FOR NUTRITION PROGRAMMING IN 
SOUTH EAST ASIA
Z. Yang1, A. Laillou2, G. Smith3, D. Schofield2, R. Moench-
Pfanner2

1Nutrition and Food Safety, China Center for Disea-
se Control, Xuanwu, Beijing, China 
2Global Alliance for Improved Nutrition, Geneva, 
Switzerland 
3Essential Micronutrients Foundation, Singapore 
and the International Life Sciences Institute (ILSI), 
South East Asia Region, Singapore

Background and objectives: Vitamin D (VD) is vital for 
bone health and has important contributions to non-skeletal 
health and organ function. Most VD is generated in the body 
by sunlight exposure with limited amounts added by diet. Des-
pite regular sunshine in South East Asia, VD deficiency or in-
sufficiency is being found more commonly, primarily due to 
lifestyle reductions to sunlight exposure. Some of these lifestyle 
changes are unlikely to change, and foods naturally containing 
VD are not widely consumed, so fortification of foods with VD 
may raise vitamin D status. The aim of this study was to review 
of VD fortification and therefore its implications for nutrition 
programming in South East Asia. 

Method: Literature database was searched for fortification 
studies on VD and we estimated the VD intakes through po-
tential fortified vegetable oil. 

Results: Almost all of the studies showed that circulating 
VD (25OHD) increased in a dose dependent manner based 
on increased intake of fortified foods. However in a number 
of the studies, the additional intake was insufficient to increase 
VD levels to 50 nmol/L. Vegetable oil fortified at the level of 10 
µg/100 g, in South East Asia, could provide 10-20% of the IOM 
estimated average requirement of VD for a woman and 5-15% 
of the IOM EAR for a child under 5 years of age. 

Conclusions: Fortification of widely consumed foods such 
as edible oil with vitamin D could contribute to improved VD 
status in SE Asian countries. Intake modeling studies should be 
conducted to calculate additional resulting intakes, and fortifi-
cation of additional foods should be considered. More nationa-
lly representative studies of vitamin D status in the region are 
urgently needed. 

Key words: Fortification, supplementation, vitamin D, nu-
trition impact, South East Asia
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PO2386
VITAMIN D DEFICIT AND METABOLIC SYNDROME
I. Gonzalez-Molero1, G. Rojo1, S. Morcillo1, M. Gonzalo1, 
M. Domínguez-López1, C. Gutierrrez1, E. Rubio1, G. Ol-
veira1, M S. Ruiz de Adana1, F. Soriguer1

1Endocrinology and Nutrition Service, Carlos Haya 
Hospital, Malaga, Spain

Background and objectives: To assess the relationship bet-
ween 25-hydroxyvitamin D levels and prevalence and inciden-
ce of metabolic syndrome . 

Methods:We undertook a population-based cohort study 
in Spain. At baseline (1996-1998),1226 subjects were evalua-
ted. Follow-up visits were performed in 2002-2004 and 2005-
2007. At baseline and follow-up, participants underwent an 
interview and a standardized clinical examination with an oral 
glucose tolerance test in those subjects without known diabe-
tes. At the second visit, 25-hydroxyvitamin D levels and iPTH 
levels were measured. 

Results: The prevalence of metabolic syndrome (IDF cri-
teria) at the second and third visit was 29.4% and 42.5 res-
pectively.Mean levels of 25 Hydroxyvitamina D were lower in 
subjects with metabolic syndrome: 21.7 ± 6.21 ng/ml vs 23,35 
± 6,29 ng/ml, p=0,001.The prevalence of vitamin D deficiency 
(25 hydroxyvitamin D <20 ng/ml) at the second evaluation was 
34.7%, with significant differences between subjects with and 
without metabolic syndrome(34.6 vs 26.5%, p=0.01). Women 
with vitamin D deficiency more frequently had hypertension 
and metabolic syndrome than women with normal levels. Men 
with vitamin D deficiency had more frequently hyperglycemia, 
hypertension, increased waist circumference , hypertriglyceri-
demia and metabolic syndrome. The number of present criteria 
was related to the prevalence of vitamin D deficiency so that 
for 1, 2, 3, 4 and 5 criteria the prevalence were: 31.7%, 32%, 
33.5%, 55.4% and 100%. In prospective study, 25 hydroxyvita-
minD values <20 ng/ml were not significantly associated with 
an increased risk of developing metabolic syndrome in the next 
4 years (OR=0.99, 95% CI 0,57-1,7, p=0.97) after adjusting by 
sex and age. 

Conclusions: Vitamin D deficiency is associated with an 
increased prevalence but not with increased incidence of me-
tabolic syndrome. 

Key words: Vitamin D, metabolic syndrome

PO2387
WEIGHT-FOR-AGE CHARTS AND Z-SCORES DEVE-
LOPED FOR 10-15 YEAR OLD ADOLESCENTS IN 
NORTH-WEST PROVINCE SOUTH AFRICA
W. Dube1, N. Covic1, A. Van Graan1, H. Kruger1

1Centre of Excellence for Nutrition, Potchefstroom 
Campus, Northwest University, South Africa

Background and objectives: Monitoring adolescent weight 
from routine weight measurements at health centres can be an 
effective screening way to detect overweight or underweight for 
appropriate and timely referrals. Currently there is no weight 
monitoring tool for this age group for use in under-resourced 
health centres in many developing countries where body mass 
index (BMI) determination is not practical. The objective was 
to develop a weight-for-age monitoring chart, determine z-
scores for adolescents 10-15 years old and make a comparison 
with the CDC 2000 and WHO 2007 references at 10 years. 

Methods: We used age, sex and weight data from a sample 
of 1114 black North-West province adolescents from a large 
cross-sectional study. LMSchartmaker® Light was used to de-
velop the charts and determine z-scores. Boys and girls charts 
were developed with 3rd, 10th, 25th, 50th, 75th, 90thand 97th 
percentiles. 

Results: Our charts had lower weight-for-age at 3rd per-
centile for 10 year-old boys and girls than the CDC 2000 and 
WHO 2007 growth charts. We observed lower weight-for-age 
at the 97th percentile for 10-year old boys than the CDC 2000 
and WHO 2007 growth charts. For 10-year old girls, our charts 
had a similar 97th percentile weight-for-age as the WHO 2007 
chart, but lower than the CDC 2000 growth chart. A one-sam-
ple mean comparison test showed a statistical significant diffe-
rence between means on our chart and both the CDC 2000 and 
WHO 2007 charts (p<0.05). 

Conclusions: The new growth charts developed from 
the data may be more context specific and useful to monitor 
weight-for-age in 10-15 year old adolescents for this group 
and may detect weight-for-age greater than the 97th percen-
tile at lower weights than the CDC 2000 growth charts. The 
charts could be used in under-resourced settings where BMI 
assessment is not practical. 

Key words: LMSchartmaker®-Light, weight-monitoring, 
underweight, overweight, cross-sectional study
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PO2388
BODY IMAGE OF ADOLESCENTS AND ITS CORRE-
LATION WITH BODY MASS INDEX
H. Yardimci1, A O. Ozcelik1

1Department of Nutrition and Dietetics, Ankara 
University, Ankara, Turkey

Background and objectives: There may ocur a disposition 
of losing/gaining weight in the subjects who are in the growth 
process. The aim of this study is to identify the adolescents’ 
body image and its correlation with body mass index. 

Methods: The sample of the study consisted of 815 high 
school students (male: 287, female: 528). Data collection were 
made by face to face interviews using a questionnaire and SPSS 
program has used to evaluate data. WHO data has used to 
classify percentile values of BMI and chi square test had ran to 
analyse data. 

Results: The mean age of students was 15.70 ± 0.74 years 
and mean BMI was 20.61 ± 2.60 kg/m2. According BMI 68.4% 
of students were in normal range, 15.7% of them pre-obese, 
3.7% of them were obese. Difference between BMI percenti-
le values of age and gender is statistically significant (p<0.05). 
87% of the students didn’t smoke and 89.1% of them didn’t 
consume alcohol. Female students tended to see themselves fat 
(17.2%) more than male students did (7.7%). 47.8% of the sub-
jects who consider themselves fat had a normal body weight. 
Correlation between body image and gender is statistically 
significant (p<0.01). 43.5% of the subjects who weren’t con-
tent with their weight (n=131) had normal weight. Correlation 
between being content with weight and gender is statistically 
significant (p<0.05). 58.8% of the subjects who had a change of 
weight in the last 6 months stated they gained weight (n=600). 
33% of them had weight change willingly. 

Conclusions: Body weight changes in adolescents may get 
be affected from social pressure, media or body image issues. 
Body weight should depend on age and gender in healthy in-
dividuals and there has to be cooperation between media and 
education institutions on this matter. 

Key words: Turkey, adolescent, BMI, body image

PO2389
VITAMIN D DEFICIT AND DYSLIPIDEMIA
I. González-Molero1, S. Morcillo1, G. Rojo1, M. Gonzalo1, 
M. Domínguez1, G. Olveira1, A. Muñoz1, F. Soriguer1

1Endocrinology and Nutrition Service, Carlos Haya 
Hospital, Malaga, Spain

Background and objectives: Several studies have investi-
gated a possible action of vitamin D metabolites on different 
lipid fractions but the possible mechanism by which they could 
act remain unknown,with varying results in observational and 
intervention studies. The objetive was to study the relation bet-
ween vitamin D levels and lipids levels. 

Methods: We undertook a population-based cohort study 
in Spain. At baseline (1996-1998), 1226 subjects were evalua-
ted. Follow-up visits were performed in 2002-2004 and 2005-
2007. At baseline and follow-up, participants underwent an 
interview and a standardized clinical examination. At the se-
cond visit, 25-hydroxyvitamin D levels and iPTH levels were 
measured. 

Results: The mean levels of total cholesterol (TC) in second 
study were: 249.73 ± 53.05; triglycerides: 111.18 ± 73.21; HDL: 
66.35 ± 16.38; and LDL: 161.6 ± 46.71 mg/dl. In the third stu-
dy, levels were 201.61 ± 38.11; 116.61 ± 78.60; 54.78 ± 12.98; 
and 123.58 ± 33.12 mg/dl, respectively. Mean levels of different 
lipid fractions in the second study depending on the presence 
or absence of vitamin D deficiency were: TC: 256.68 ± 51.91 
vs 246.07 ± 53.37 (p=0.006); triglycerides: 87.53 ± 119.94 vs 
106.34 ± 63.82 (p=0.01); HDL: 68.47 ± 17.50 vs 65.24 ± 15.67 
(p=0.007); LDL: 120.91 ± 30.76 vs 108.45 ± 25.05 (p=0.001); 
ratio TC/HDL: 3.90 ± 0.96 vs 3.90 ± 0.98 (p=0.9); ratio LDL/
HDL: 1.69 ± 0.51 vs 1.67 ± 0.53 (p=0.7).Mean levels of 25-hy-
droxyvitaminD were significantly lower in subjects with high 
TC (22.5 vs. 24.2 ng/ml), high HDL (22.1 vs 23.2 ng/ml) and 
triglycerides (21.1 vs 23.2ng/ml).No correlation was found bet-
ween CT and 25-hydroxyvitamin D (r=-0.06, p=0.08),but there 
was a negative correlation with HDL and TG (r=-0.07, p=0.03 
and r=-0.09, p=0.01) adjusted for age,sex and weight.In the 
cross-sectional study in the multivariate model we didn’t ob-
tained relationship between vitamin D deficiency (<20ng/ml) 
and elevated total cholesterol (OR=0.85,95% CI 0.57 to 1.28) 
or low HDL (OR=1.42,95% CI 0.75 to 2.71) after adjustment 
for age,sex and obesity,but the relationship between vitamin D 
deficiency and hypertriglyceridemia persisted,so that subjects 
with deficit of vitamin D were more likely to have high triglyce-
rides (OR=0.68, 95% CI 0.47-0.98, p=0.03).In the prospective 
study,after four years of follow up, patients with or without vi-
tamin D deficit,had similar risk of hypertriglyceridemia adjus-
ted by age,sex and obesity (OR:1.01, p=0.95).No relationship 
was found with other lipid fractions in prospective study. 

Conclusions:Vitamin D deficiency is associated with in-
creased prevalence of hypertriglyceridemia but is not related to 
the incidence of dyslipidemia.

Key words: Vitamin D,dyslipidemia
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PO2390
VITAMIN D AND OBESITY
I. Gonzalez-Molero1, S. Morcillo1, G. Rojo1, M. Gonzalo1, 
M. Domínguez1, E. Rubio1, C. Gutierrez1, G. Olveira1, A. 
Muñoz1, F. Soriguer1

1Endocrinology and Nutrition Service, Carlos Haya 
Hospital, Malaga, Spain

Background and objectives:To assess the relationship bet-
ween obesity and the incidence of hypovitaminosis D and in-
vestigate the relationship between 25-hydroxyvitaminD levels 
and incidence of obesity. 

Methods: We undertook a population-based cohort study 
in Spain. At baseline (1996-1998), 1226 subjects were evalua-
ted. Follow-up visits were performed in 2002-2004 and 2005-
2007. At baseline and follow-up, participants underwent an 
interview and a standardized clinical examination with an oral 
glucose tolerance test in those subjects without known diabe-
tes. At the second visit, 25-hydroxyvitamin D levels and iPTH 
levels were measured. 

Results:The prevalence of obesity (BMI >30 kg/m2) at the 
three visits was 28.1%, 36.2%, and 39.5%, respectively. The 
prevalence of vitamin D deficiency (25 hydroxyvitamin D <20 
ng/ml) at the second evaluation was 34.7%. Neither obesity at 
baseline (OR=0.98, 95% CI 0.69-1.40, p=0.93) nor the develo-
pment of obesity between baseline and the second evaluation 
(OR=0.80, 95% CI 0.48-1.33, p=0.39) were significantly asso-
ciated with vitamin D deficiency at the second evaluation. 

Conclusions:Vitamin D deficiency is associated with an in-
creased risk of developing obesity. 

Key words: Obesity,vitamin D, prospective study

PO2391
VITAMIN D DEFICIENCY IN MORBID OBESITY BE-
FORE AND AFTER BARIATRIC SURGERY
M. Gonzalo-Marín1, I. González-Molero1, M. Domín-
guez-López1, J A. García-Arnés1, J L. Gallego1

1Endocrinology and Nutrition Service, Carlos Haya 
Hospital, Malaga, Spain

Background and objectives: Patients with morbid obesity 
may have vitamin D deficiency and -bariatric surgery may exa-
cerbate it due to various factors such as lack of dietary com-
pliance, reduced intake, malabsorption, etc. The objective was 
to study the prevalence of vitamin D deficiency in patients with 
morbid obesity before and after bariatric surgery and its rela-
tionship with other laboratory parameters. 

Methods: A retrospective study of 72 morbidly obese pa-
tients before and 1 year after surgery (bypass or sleeve). We 

collected data about : age, sex, previous comorbidities , physi-
cal examination, impedance testing and laboratory parameters 
(25Hidroxivit D, iPTH , Ca, HbA1c, total cholesterol, LDL, 
HDL, triglycerides, uric acid and leptin). 

Results: The mean age of patients was 45.84 ± 10.39 years, 
78.4% women. Pre-and postoperatively BMI: 51.51 ± 8.11 and 
33.36 ± 5.21 (p=0.00). One year after surgery there were signi-
ficant decreases in HbA1c, TC, LDL, triglycerides, uric acid, 
leptin and HDL increase. Mean serum 25-OH vit D pre and 
post were: 16.96 ± 7.87 vs 22.53 ± 12.44 (p=0.013) and iPTH: 
16.9 ± 43.97 vs. 41.79 ± 1 , 89 (NS). The percentage of vitamin 
D deficiency (less than 20 ng / ml) were pre and post: 71.8% 
vs. 44.9% (p=0.04) and hyperparathyroidism 19.4% vs 14.6% 
(NS .). Vitamin D levels negatively correlated with preoperative 
age, body fat percentage and iPTH. Vitamin D levels negatively 
correlated with postoperative BMI, leptin, total cholesterol and 
HbA1c. 

Conclusions: Patients with morbid obesity have Vitamin 
D deficiency in 71.8% of cases preoperatively, which should 
lead us to measure 25-OH vitamin D levels routinely in pa-
tients with morbid obesity. After the surgical procedure, despi-
te supplementation with vitamin D , patients maintain a high 
percentage of vitamin D deficiency (44.9%) and elevated iPTH. 

Key words: Morbid obesity, vitamin D

PO2392
ACHIEVING ADEQUATE VITAMIN D STATUS IN 
GUATEMALAN PRESCHOOL CHILDREN
M. Bonorden1, L. Armas2, N. Solomons3, L. Hernandez3, 
S. Salguero3, R. Herreid1

1Research and Development, Hormel Foods Corpo-
ration, Austin, Minnesota, USA 
2Osteoporosis Research Center, Creighton Universi-
ty, Omaha, Nebraska, USA 
3Center for Study of Sensory Impairment, Aging, 
and Metabolism, Guatemala City, Guatemala

Background and objectives: Vitamin D status for inhabi-
tants of tropical countries has been largely ignored. However, 
recent evidence illustrates the prevalence of sub-adequate vita-
min D status in Latin American countries is widespread. For 
instance, a recent survey revealed 77% of preschool aged chil-
dren in rural and urban Guatemala had sub-adequate levels of 
25-hydroxyvitamin D [25(OH)D]. Here we present data on the 
response of these children to 12 weeks of supervised oral vita-
min D3 supplementation. 

Methods: The reported results are part of a larger survey 
conducted in 2011 documenting concentrations of iron and 
vitamins D and B12 in children attending one of three daycare 
centers in the central highlands of the Republic of Guatemala. 
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Children with sub-adequate vitamin D concentrations (n=67) 
received supervised supplementation of 2000 IU (50 µg) of vita-
min D3 daily with a target of 60 cumulative doses (120,000 IU). 
Following supplementation 5 mL of venous blood was taken 
for analysis of 25(OH)D at the Osteoporosis Research Center 
of the Endocrine Division of Creighton University. Blood va-
lues < 30 ng/ml 25(OH)D were considered sub-adequate. 

Results: All of the 67 participants received the prescribed 
60 doses. Baseline mean 25(OH)D was 23.3 ± 4.4 ng/ml (me-
dian 24.0 ng/ml; range 7.9 - 29.9 ng/ml). Participants increased 
their mean 25 (OH)D levels to 43.3 ± 10.6 ng/ml (median: 41.8 
ng/ml; range 26.9 - 85.5 ng/ml). The median increase was 18.4 
ng/ ml (p=0.0001). Following supplementation 98.5% of chil-
dren achieved adequate levels. 

Conclusions: Twelve weekly cumulative doses of 10,000 IU 
of vitamin D3 was sufficient to achieve adequate 25(OH)D le-
vels in nearly all preschool aged children in Guatemala. Future 
research should focus on achieving adequate 25(OH)D within 
a shorter time-frame and in additional population settings. 

Key words: Vitamin D, 25-hydroxyvitamin D [25(OH)D], 
preschool, supplementation, Guatemala

PO2393
QUALITY ASSURANCE OF IODISED SALT AT PRO-
DUCTION END IN INDIA AND PARTNERSHIP OF 
PRIVATE, NGOS AND GOVERNMENT AGENCIES
K. Yadav1, R. Kumar2, M G. Karmarkar2, C S. Pandav1

1All India Institute of Medical Sciences, New Delhi, 
India 
2Indian Coalition for Control of Iodine Deficiency 
Disorders, India

Background and objectives: Quality Assurance (QA) of io-
dine monitoring laboratories at production end is critical for 
ensuring adequately iodised salt for target population. Partner-
ship of the private stakeholders (salt producers), non-govern-
mental organizations and government agencies can be used to 
establish QA Systems. The objective was the: operationalisation 
of partnership model for establishing QA system in laborato-
ries at salt production end in India. 

Methods: Regional iodine monitoring laboratory (RIML) 
of International Council for Control of Iodine Deficiency Di-
sorders (ICCIDD), South Asia Office developed partnerships 
to establish QA system in laboratories of small, medium and 
large scale salt producers and Salt Commissioner’s Office, Go-
vernment of India. The QA protocols included induction trai-
ning of laboratory personnel, monthly exchange of salt samples 
for internal and external QA, visits by experts to the filed la-
boratories and refresher training and feedback on QA system. 

Results: The QA protocols were successfully established 

with nineteen medium and large scale salt producers (who 
contribute to about 30 percent of total iodised salt production 
in India) in staggered manner from 1997 to 2005. The 600 
small scale producers were enrolled for QA program through a 
network of Micronutrient Initiative established 17 laboratories 
in year 2007The 26 laboratories of Salt Commissioner Office, 
Government of India monitoring production end salt iodisa-
tion and analysing more than one lakh samples annually were 
enrolled for QA with support of Global Alliance for Improved 
Nutrition (GAIN) in year 2008. The successful operationalisa-
tion of the QA system with diverse range of stakeholders con-
tributed to strengthening of monitoring of salt iodisation and 
led to increase in adequately iodised salt consumption in India 
to current level of 71%. 

Conclusions: Our study documents successful operationa-
lisation of QA system in laboratory of government regulator, 
small, medium and large scale salt producers in India. 

Key words: Salt iodization, quality assurance, partnership

PO2394
SEASONAL DIFFERENCES OF VITAMIN D STATUS 
IN AUSTRIAN CHILDREN (7–14 YEARS)
D. Wottawa1, I. Elmadfa1

1Department of Nutritional Science, University of 
Vienna, Vienna, Austria

Background and objectives: Vitamin D plays an important 
role in bone and mineral homeostasis. The prevalence of vi-
tamin D deficiency is high in different populations across the 
world. Body content of vitamin D originates from dietary sou-
rces and from the endogenous synthesis initiated by ultravio-
let (UV) irradiation of the skin. The endogenous, cutaneous 
production, which is responsible for 80–90 % of vitamin D in 
the body, depends on sun exposure, season, skin pigmentation, 
age and health state. This study should show the importance of 
the synthesis of vitamin D in the skin and the influence of the 
season. 

Methods: Plasma concentrations of vitamin D (25-OH-
vitamin D2 and D3) were measured in 387 children using a 
HPLC. 

Results: The mean 25-OH-vitamin D concentration in 
spring (March, April, May) was 52.6 nmol/l, in summer (June, 
July, August) 64.8 nmol/l, in fall (September, October, Novem-
ber) 45.5 nmol/l and in winter (December, January, February) 
37.9 nmol/l. The plasma concentration was significantly higher 
in summer than in spring (p<0.01), fall (p<0.001) and winter 
(p<0.001). During winter 48 % had deficient (<25 nmol/l), 22 
% insufficient (25–50 nmol/L) and 30 % sufficient vitamin D 
status. During summer 9 % had deficient, 20 % insufficient and 
71 % sufficient vitamin D status. 
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Conclusions: The analysis shows that the endogenous, cu-
taneous production of vitamin D has a dominant impact on 
plasma vitamin D level. Therefor it is important to pay atten-
tion to sufficient sun light exposure, especially in spring, fall 
and winter. 

Key words: Vitamin D deficiency, season, children

PO2395
DIETARY PATTERNS AND ANTHROPOMETRIC IN-
DICES AMONG IRANIAN WOMEN WITH MAJOR 
DEPRESSIVE DISORDER
Z. Kargernovin1, S. Zareiy2, B. Rashidkhani3, B. 
Pourghassem Gargari4, F. Ranjbar5

1Department of Community Nutrition, National 
Nutrition and Food Technology Research Institute, 
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Shahid Beheshti University of Medical Sciences , 
Tehran, Iran 
2Department of Community Nutrition, National 
Nutrition and Food Technology Research Institute, 
Faculty of Nutrition Sciences and Food Technology 
Shahid Beheshti University of Medical Sciences, 
Tehran, Iran 
3Department of Community Nutrition, National 
Nutrition and Food Technology Research Institute, 
Faculty of Nutrition Sciences Aand Food Technolo-
gy Shahid Beheshti University of Medical Sciences , 
Tehran, Iran 
4Of Biochemistry and Diet Therapy, Nutritional 
Research Center, Faculty of Health and Nutrition, 
Tabriz University of Medical Sciences, Tabriz, Iran 
5Department of Psychiatry, Faculty of Medicine, 
Tabriz University of Medical sciences, Tabriz, Iran

Background and objectives: Major depression is a com-
mon mental disorder among women. A number of studies have 
demonstrated the association between some nutrients and food 
items with depression, but the studies on the association of die-
tary patterns with depression, especially in the Middle East, are 
rare. Further, the literature examining the relationship between 
anthropometric status and depression are inconsistent. 

Methods: In this case-control study, 45 women with major 
depression and 90 patients with no mental disorder participa-
ted. We collected dietary intakes by a semi-quantitative food 
frequency questionnaire, and measured anthropometrics indi-
ces (weight, height, waist and hip circumferences). Using fac-
tor analysis, two major dietary patterns were extracted: Healthy 
and Unhealthy. 

Results: After adjusting for confounders, individuals who 
gained higher scores in healthy dietary pattern, had 84% lower 
odds of major depression; while the odds of major depression 
in participants who gained higher scores in unhealthy dietary 
pattern showed no significant association. No significant asso-
ciation was found between anthropometric indices and major 
depression. 

Conclusions: These results suggest that the healthy dietary 
pattern is significantly associated with lower odds of major 
depression in adult women. Further researches are needed to 
confirm these findings. 

Key words: Nutrition, factor analysis, weight, body mass 
index.
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ASSOCIATION BETWEEN DIET AND CVD AND 
MORTALITY RISK IN FRANCE AND NORTHERN 
IRELAND: THE PRIME STUDY
N. McCloskey1, M C. McKinley1, D. Arveiler2, B. Haas2, P. 
Amouyel3, J. Dallongeville3, J. Ferrières4, V. Bongard4, F. 
Kee1, A. Bingham5, P. Ducimetière5, J V. Woodside1

1Centre of Public Health, Queen’s University Belfast, 
Belfast, Northern Ireland 
2MONICA, Strasbourg, France 
3MONICA, Lille, France 
4MONICA, Toulouse, France 
5INSERM U780, Villejuif, France

Background and objectives: Assessment of overall diet via 
dietary patterns is considered a complementary approach to 
examining nutrients or foods in isolation, accounting for sy-
nergistic effects of food consumption. The aim of this study was 
to determine the association between a priori and a posteriori 
dietary patterns and CVD incidence and mortality in the PRI-
ME prospective cohort study, which included 10600 men aged 
50-59 years from Belfast, Northern Ireland and France. 

Methods: Four a priori and four a posteriori dietary sco-
res were calculated, based on the 16-item FFQ. A priori scores 
were: Fruit and Vegetable (FV) Variety Score, Overall Variety 
Score, Adapted Mediterranean Diet Score (aMDS), and Daily 
FV Score. Two French and two Northern Irish a posteriori 
dietary patterns were calculated; “Healthy” and “Unhealthy”, 
“Vegetables and Nuts”, and “Fruit, Vegetables and Fish” respec-
tively. Cox’s Proportional Hazard Regression was used to de-
termine if all-cause mortality or CVD incidence was associated 
with dietary patterns. 

Results: After full adjustment for country, age, and other 
biological and lifestyle variables four scores were significantly 
associated with overall mortality. In the highest fourth, showing 
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greatest adherence to diet pattern: the “Fruit, Vegetable and 
Fish” Score and “Healthy” Score were associated with reduced 
overall mortality [HR 0.74 (95% CI: 0.57-0.96), ptrend=0.049 
and HR 0.74 (95% CI 0.57-0.96), ptrend=0.02, respectively]. 
Daily FV Score and MDS were also associated with reduced 
overall mortality [HR 0.75 (95% CI: 0.57-0.99), ptrend=0.03 
and HR 0.73 (95% CI: 0.50-1.05), ptrend=0.049 respectively]. 
The other scores were not associated with overall mortality. No 
dietary patterns were associated with CVD incidence after ad-
justment. 

Conclusions: Adherence to healthy dietary patterns is as-
sociated with a reduction in all-cause mortality risk of around 
25%. Higher intakes of fruit, vegetables and fish may have a 
protective effect on all-cause mortality in middle-aged men. 

Key words: Dietary patterns, CVD, mortality risk

PO2397
CHANGES IN BODY COMPOSITION IN RELATION 
TO THE STAGE OF DEMENTIA IN A GROUP OF INS-
TITUTIONALIZED ELDERLY
M C. Martin1, B. de Mateo Silleras1, l. Carreño Enciso1, S. 
de la Cruz Marcos1, l. Domínguez Gutierrez2, S. Barrera 
Ortega2, A. Mijan de la Torre1, M P. Redondo del Rio1

1Area de Nutricion y Bromatologia, Departamento 
de pediatria, Facultad de Medicina, Universidad de 
Valladolid, Valladolid, España 
2Area Psicogeriatrica, Centro Asistencial San Juan 
de Dios, Palencia, España

Background and objectives: Changes that occur in body 
composition during ageing can promote malnutrition, but the-
re is no much information about relationship between body 
composition and the evolutionary stages of dementia. Objetive. 
To assess the nutritional status in a group of institutionalized 
elderly with dementia, analyzing changes in body composition 
according to their stage of dementia. 

Methods: A cross-sectional study was conduced from May 
2010 to September 2010. The study included 63 institutionali-
zed elderly with dementia, at evolutionary stages of 5, 6, and 
7 of GDS (Global Deterioration Scale) and FAST (Functional 
Assessment Stating) scales. We utilized the MNA (Mini Nutri-
tional Assessment), anthropometry, and hand-to-food bioelec-
trical impedance (50 kHz) to assess the nutritional status. The 
results were analized by ANOVA or Kruskal-Wallis tests, and 
the Scheffé’s posteriori contrasts. Significance was considered 
at p < 0.05. 

Results: The mean age of the patients was 80.6 (95%CI: 
78.3-83.0; Range: 51-95) years. The MNA assessment catego-
rized 38.1% of the group as malnourished, 60.3% as at risk, 
and 1,6% as well nourished. The mean BMI was 23.06 (22.01–

24.10) kg/m2, without significant differences between GDS/
FAST stages of dementia, except in palliatives patients (mean: 
19.85; CI95%: 78.3-83.0 kg/m2). Subjects in GDS/FAST stages 
5, 6 y 7a-b showed a Fat Mass Index (FMI) Z-Score next to 0 
DS, and a Fat Free Mass Index (FFMI) Z-Score next to -1 DS. 
This results are consistent with a condition of sarcopenic obe-
sity. Both indexes were significantly lower in patients at GDS/
FAST ≥ 7c (palliative patients). 

Conclusion: Analysis of body composition should be inclu-
ded in the Geriatric Nutritional Assessment always. Otherwise 
it wouldn’t be possible to identify sarcopenic obesity condi-
tions, which are highly prevalent in the elderly with these fea-
tures. 

Key words: Nutritional Assessment. Body Composition. 
Malnutrition. Dementia. Mini Nutritional Assessment.

PO2399
TRENDS IN PERCENT CONTRIBUTION OF CARBO-
HYDRATES, PROTEINS AND FATS TO ENERGY IN-
TAKES AND ITS ASSOCIATION WITH BODY MASS 
INDEX CATEGORIES
B. Nagalla1, B. Varanasi1, A. Nimmathota2, M. Indrapal 
Ishwarji2, M R. Kodavanti2, L. Avula2

1Department of Bio-statistics,National Institute of 
Nutrition,Hyderabad, India 
2Department of Community studies, National Insti-
tute of Nutrition, Hyderabad, India

Background and Objectives: Prevalence of underweight in 
rural India is decreasing and overweight /obesity was increa-
sing as per National Nutrition Monitoring Bureau (NNMB) 
surveys. The aim of the study was to deduce a trend with regard 
to percent contribution of macronutrients such as carbohydra-
te, fats and proteins to energy intake and association with BMI 
among rural population over the periods. 

Methods: Data represents adults aged ≥18 years from 9 
NNMB states of Rural India. A sample of 11884 in 2001, 14384 
in 2006 and 25543 in 2012 was covered. BMI has been graded 
as underweight (<18.5), normal (18.5-25) and overweight/obe-
se (>25). Intakes of carbohydrate, fat and protein were genera-
ted from 24 hour recall method. Adjustment for confounders 
has been made by regression analyses. 

Results: Increase in prevalence of obesity from 5.3 to 10.2% 
in men and 8.9 to 14.5% in women was observed over a period 
of time. The percentage of energy contribution from carbohy-
drates, decreased from 77 to 75%, and for protein it was more 
or less similar at 11%. In case of fat, there was an increase from 
12% to 14%. Percent contribution of carbohydrates and pro-
teins to energy in underweight and normal groups was found 
to be similar and a notable decrease in overweight/obese group 
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was observed at each time point. In case of fats, the increase 
was significant (p<0.05) across the groups. Energy intake de-
creased over a time across BMI groups. Percent contribution 
of energy from proteins was inversely related to percent contri-
bution from carbohydrates (-0.596 to -0.867) and fats (-.273 to 
-.683) at different times after adjusting confounders. 

Conclusions: A significant decline of energy intake in va-
rious BMI categories and increase in prevalence of overweight/
obesity over the periods. Percent energy from fat increased sig-
nificantly across BMI categories. 

Key words: Energy intake, body mass index

PO2400
COMPILATION OF A PROVISIONAL TABLE ON 
COPPER AND MANGANESE CONTENT OF FOODS 
FOR USE IN EPIDEMIOLOGICAL STUDIES IN SPAIN
A. Farran1, R. Montserrat1

1Department of Nutrition and Food Sciences, Uni-
versitat de Barcelona, Barcelona, Spain

Background and objectives: There is a serious lack of data 
on copper (Cu) and manganese (Mn) content of foods in Spa-
nish food composition tables, and very often these values are 
borrowed from foreign tables. Consequently, estimations of Cu 
and Mn dietary intake performed in Spanish population using 
these limited data are unreliable. The objectives of this study 
were to collect documented data on copper and manganese 
content of Spanish foods, and to evaluate the need of further 
information. With this aim, a search in scientific literature was 
performed. 

Methods: Values and metadata were extracted from selec-
ted papers and documents, scrutinized and aggregated. The 
resulting data matrix was completed with data from European 
and USDA food composition data bases. This final database 
was used to estimate the copper and manganese intake of a 
sample (n=334) of adults (18-80 years) from Barcelona from 
which food consumption data was obtained using a 24 hours 
food recall. 

Results: The food composition database finally compiled 
contained data for 579 foods. Values coming from published 
papers and monographs that included chemical analysis of 
Spanish foods constitute a 34% (Cu) and 21% (Mn) of total va-
lues. Values estimated or calculated using recipes were 10% and 
11%, respectively. Assumed zero values were 3,4% and 6,7%, 
respectively. Values coming from foreign databases were 53% 
and 60%, respectively. Estimation of Cu and Mn intake in the 
Barcelona adult sample gave values of 1,81 mg/day (SD: 1,116) 
and 3,01 mg/day (SD: 1,472) respectively. 

Conclusions: Cereals, ready-to-serve foods and vegetables 
accounted for 50% of the Cu intake. In the case of Mn, cereals 

and fruits were the main contributors. Reliable data for these 
food groups are essential to improve the precision and accura-
cy of dietary intakes for these two minerals. 

Key words: Copper, manganese, food composition data ba-
ses, nutrient intake

PO2401
ON THE ACCUMULATION PROCESSES OF IRON, 
MAGNESIUM, MANGANESE AND ZINC DURING 
THE GROWTH OF HIJIKI PLANTS
M. Katayama1, M. Kasama1, Y. Sugawa-Katayama1

1Department of Health and Nutrition, Osaka Aoya-
ma University, 2-11-1 Niina, Minoo, Osaka, Japan

Background and objectives: Hijiki (Sargassum fusiforme) 
is a seaweed, rich in nutritionally beneficial minerals, such as 
iron (Fe), magnesium (Mg), manganese (Mn) and zinc (Zn). 
The authors intended to know their accumulation processes to 
explain the variation of their concentrations in different sam-
ples. Hijiki plants begin to germinate in autumn, grow until the 
following summer, and eventually become floating seaweeds. 

Methods: Between November and the following April, sam-
ple plants were harvested, and cut into 10 cm sections from the 
underneath filamentous holdfast to the upper apex. All the sec-
tions were separated into stalks and leaves. The samples were 
washed thoroughly and lyophilized. Portions of the respective 
samples were ashed with a conc H2SO4-HNO3 mixture on a 
furnace, and the contents of Fe, Mg, Mn and Zn were determi-
ned by atomic absorption spectrophotometry. 

Results: The concentration of Mg increased with time gra-
dually first in the leaves, then in the stalks, but it eventually 
reached similar levels in both tissues. The accumulation of Fe 
occurred during the earlier period and leveled off thereafter. 
During the early period of growth, the concentrations of Mn 
and Zn in the respective sections were not correlated to each 
other. Later, their concentrations, although greatly varied in 
their levels, showed a correlation between Mn and Zn with a 
coefficient of 0.9 in both stalks and leaves. 

Conclusions: The accumulation rates and patterns of Fe, 
Mg, Mn and Zn differed from each other, thus the harvest time 
should be selected accordingly. 

Key words: Hijiki(Sargassum fusiforme), growth; minerals.
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PO2402
SEGMENTAL BIOELECTRICAL IMPEDANCE 
ANALYSIS IN NORTHERN THAI SECONDARY 
SCHOOL-AGE STUDENTS (PCCCR)
P. Leelahagul1, K. Klawisait2, P. Kongpun2, J. Udomlap2, 
G. Janthranant2, K. Hoiyeephoo2

1Graduate Program in Nutrition, Faculty of Medicine 
Ramathibodi Hospital, Mahidol Uiversity, Bangkok, 
Thailand 
2Princess Chulabhorn’s College Chiangrai, PCCCR, 
(Regional Science School), Chiangrai, Thailand

Background and objectives: Body composition is an im-
portant indicator of health and nutritional status of adoles-
cents. Accurate and reliable anthropometric and body com-
position measurements require the proper equipment and 
techniques. Through the use of 8 polar electrodes, the Tanita 
BC-418 segmental body composition analyzer can show sepa-
rate body mass for the right arm(RA), left arm(LA), trunk(TR), 
right leg (RL) and left leg (LL). The objectives were to study the 
mass compositions of each arm, each leg, and trunk of Nor-
thern Thai secondary school-age students according to their 
sex, age, and body weight status. A cross-sectional study. 

Methods: At the beginning of each academic year during 
2009 – 2010, 391 Princess Chulabhorn’s College Chiangrai stu-
dents : 61.9% female, 38.1% male, aged 12-17 years were as-
sessed segmental body compositions by use of Tanita BC-418. 

Results: From 2009-2010, in total subjects there were sig-
nificant increases of these following parameters: BMI, total fat 
mass (FM), RL predicted muscle mass (RLPMM), LLPMM, 
RAPMM, and TRPPM. No significant differences in fat per-
centage of each segmental body part during 1 year. Throughout 
the study, there were no significant differences of BMI between 
female and male subjects, whereas other segmental body com-
position parts showed significant differences between sex. 
Mean fat percentage of each part in female subjects were sig-
nificantly higher than those in male subjects, opposite results 
were observed in fat-free mass percentage of each part. One 
year follow-up, prevalences of obesity classified by excess per-
cantage total body fat were significant decrease, 3.6% to 2.3% 
of total subjects, whereas fat percentage of each part of such 
subjects increased, especially percentage TRF, 37.3% to 38.9%. 

Conclusions: Thus the segmental body composition analy-
sis gave more accurate and reliable body composition as-
sessment which result in higher effective nutritional therapy. 

Key words: segmental, body composition, fat, adolescents

PO2403
INSIGHT IN IODINE INTAKE IN THE NETHER-
LANDS: ESPECIALLY CHILDREN OF LOWER EDU-
CATED PARENTS AT RISK OF INADEQUATE IODI-
NE INTAKES
J. Verkaik-Kloosterman1, E J M. Buurma-Rethans1, A L 
M. Dekkers1, M C. Ocké1

1National Institute for Public Health and The Envi-
ronment (RIVM), Bilthoven The Netherlands

Background and objectives: Low iodine intake is associa-
ted with goiter, impaired brain development and reduced men-
tal functioning. The Netherlands has a long history of iodiza-
tion of bread salt to correct the low natural iodine content of 
food. Since 2008, other foods may also be fortified with iodine. 
To prevent excessive intakes, the iodine levels in bread salt were 
reduced. This study aims to investigate current levels of iodine 
intake, its main dietary sources and its association with socio-
demographic and lifestyle factors. 

Methods: Dutch national food consumption survey 2007-
2010 (2 non-consecutive 24-hr recalls; n=3,819, age 7-69 yr.) 
and Dutch food composition database 2011 were combined to 
estimate total iodine intakes. Contributions of different sources 
to total observed iodine intake and food groups to natural iodi-
ne intake were calculated. Associations between natural iodine 
intake or bread intake with socio-demographic and lifestyle 
factors were examined with multiple linear regression models. 

Results: The habitual total iodine intake was adequate for 
the majority of the population (≥ 99%); With 232 µg/d for men 
and 194 µg/d for women; median intake was 20-25% lower 
than before 2008. Main source was iodine added by food ma-
nufacturers (43%), of which 90% originated from bread. Fo-
llowed by iodine naturally present in foods (40%), with as main 
contributors dairy (31%) and non-alcoholic beverages (13%). 
Iodine intake increased with age. Children of higher educated 
parents had a 10% higher intake of natural iodine and bread 
compared to those of lower educated parents. 

Conclusions: The iodine intake in the Netherlands is still 
adequate, but decreased since 2008. Bread is the main source 
of added iodine. With future successful decrease in (iodized) 
salt intake, especially children of lower educated parents are at 
risk of inadequate iodine intakes, due to lower intake of natural 
iodine and bread. 

Key words: Iodine, dietary sources, socio-demographic, 
salt
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PO2404
FOOD CONSUMPTION SURVEY IN A GROUP OF 
ADULTS AT RISK OF POVERTY IN LITHUANIA: 
DAILY INTAKE OF ENERGY AND NUTRIENTS
V. Hendrixson1, J. Abaravicius1, Z. Kucinskiene1, I. Mas-
liukaite1, J. Andrikonyte1, S. Deduchova1, V. Jablonskie-
ne1, A. Kaminskas1, R. Stukas1, A. Barzda1, 2, R. Bartkevi-
ciute1, 2, R. Levuliene3

1Faculty of Medicine, Vilnius University, Vilnius, 
Lithuania 
2Center of Health Education and Disease Prevention 
under the Lithuanian Ministry of Health, Vilnius, 
Lithuania 
3Faculty of Mathematics and Informatics, Vilnius 
University, Vilnius, Lithuania

Background and objectives: Nutritional research in 
Lithuania is scarce, especially research targeting people with 
lower income. This study aimed to provide detailed informa-
tion on daily intake patterns of nutrients in a group of adults at 
risk of poverty (ROP) in Vilnius, Lithuania, in 2012 (EU fun-
ded FP7 project CHANCE). 

Methods: The survey was conducted among adults who 
were aged 25–65 and at ROP (the recruitment criterion was 
set at 40–60 % of the national equivalised household median 
income). The study also recruited affluent participants (AFF) 
who served as a control group (the income ranged from 1 to 
1.67 times the national equivalised household median inco-
me). The sample size was 150 respondents (92 ROP and 58 AFF 
persons). The 24-hour dietary recall method was used during 
the face-to-face interviews. 

Results: High intake of fat (40.57 % of energy for ROP and 
37.2 % for AFF people), insufficiency of carbohydrates (45.63 
% and 47.0 % of daily intake of energy from carbohydrates for 
ROP and AFF respondents respectively), and excess of sugars 
in both groups (comprising 14.63 % of energy for ROP and 
17.35 % for AFF people) were found. The insufficiency of some 
dietary vitamins and minerals was found in both groups, with 
the highest risk of inadequate intake for biotin, folic acid, pan-
tothenate, vitamin D, calcium, iodine and iron. 

Conclusions: There is an actual need for a shift between 
different sources of energy intake, particularly from fat to car-
bohydrates. Special attention should be brought to the enhan-
cement of adequate micronutrient intake, particularly in the 
ROP group. 

Key words: Nutrients, intake, risk of poverty

PO2405
COULD LEAFY VEGETABLES BE USEFUL TO FIGHT 
AGAINST IRON DEFICIENCY IN SUB-SAHARAN 
AFRICA?
C. Mouquet-Rivier1, C. Icard-Vernière1, F. Olive1

1IRD UMR 204 Nutripass « Prévention des Malnutri-
tions et des Pathologies associées, France

Background and objectives: To help fighting against mi-
cronutrient deficiencies, the diversification of the diet towards 
micronutrient-rich foods should be promoted. In sub-Saharan 
Africa, cereal-based foods are eaten daily, along with a wide 
variety of sauces. The potential of leafy vegetable (LV) sauces to 
cover iron requirements of young children from Burkina Faso 
is assessed. 

Methods: Traditional recipes of LV sauces were reformula-
ted to increase their iron contents and decrease their chelating 
factor contents. Iron bioaccessibility was then estimated by in 
vitro dialyzability measurements on blanched leaves, on tradi-
tional and improved sauces, and on a typical Burkinabe meal 
constituted of millet tô, a thick paste, plus sauce. Sauce and tô 
intakes were measured on 12-17 month-old children (n=12) in 
Ouagadougou. 

Results: Sorrel, amaranth and jute leaves were selected for 
their high iron content. In blanched leaves, iron dialyzability 
was much lower for jute than for other leaves, what was attri-
buted to their slimy texture. Cooking into sauces decreased 
iron dialyzability for sorrel and amaranth. Sauce reformula-
tion increased iron dialyzability only for amaranth sauce but 
finally, for both sorrel and amaranth sauces, the dialyzable iron 
content was substantially improved. This positive effect was 
attenuated by blending the sauces with tô. There were no sig-
nificant differences between intakes of the different sauces by 
young children [mean intake per meal: 66 ± 11g of sauce; 84 
± 3g of tô], but improved sauces allowed a higher coverage of 
iron daily requirements compared to the traditional ones. 

Conclusions: Improved amaranth and sorrel sauces contai-
ned more dialyzable iron than the traditional ones and conse-
quently allowed a higher potential coverage of iron needs. This 
must be checked through an absorption study in human before 
promoting their regular consumption. 

Key words: Iron; bioaccessibility; leafy vegetables



1428 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

PO2406
NUTRITIONAL ASSESSMENT OF UNIVERSITY 
STUDENTS OF UNIVERSITY OF MURCIA (LORCA, 
SPAIN)
J A. Latorre1, P. Jimeno1, V. Garcia-Valverde1, F J. Garcia-
Alonso1, M. Mariscal-Arcas1

1School of Health Science, Department of Food 
Technology, Nutrition and Food Science, University 
of Murcia, Lorca-Murcia, Spain

Background and objectives: It is necessary to collect in-
formation to planning actions for a positive impact on human 
nutritional health. The objective of this study was to know the 
nutritional status of the university students of the University 
of Murcia. 

Methods: Population: 161 students (37 males, 124 fema-
les) of the School of Health Science of University of Murcia 
(Lorca). Mean males corporal composition data were 22,70 
yrs (SD: 4.90), 75,32 kg (SD: 9.48), 177.89 cm (SD: 7,34) and 
BMI of 23.77 kg/m2 (SD: 2,27). Mean females corporal com-
position data were 26.20 yrs (SD: 9.99), 60.20 kg (SD: 11.11), 
164.62 cm (SD: 5.40) and BMI of 22.20 kg/m2 (SD: 3.83). Data 
Collection: Semiquantitative questionnaire of food frequency 
consumption (FFQ). R24 hours (R24h) and lifestyle questions. 
Interviews were conducted by personnel trained. All study 
people signed informed consent. This study was approved by 
the Ethics Committee of the University of Murcia. Software’s: 
Diet source and SPSS 19.0 (SPSS Inc , Chicago, IL, USA). 

Results: Mean estimated energy was 2003 kcal/day (SD: 
235.01). 47.01% of carbohydrates, 35.15% of lipids and 17% of 
proteins. Fatty acids were distributed as 16.07% MUFA, 10.32% 
SFA and 3.91% PUFA. 

Conclusions: According to BMI, both males and females 
classify as normal weight. There is an imbalance of energy pro-
file with a high protein intake at the expense of carbohydrates, 
so it is recommended to increase the % of energy from carbo-
hydrates. There is an imbalance of lipid profile with a high % 
of SFA derived PUFAs detrimental, so it is recommended to 
increase the % of energy from PUFAs. 

Key words: Nutritional assessment, diet, university students 

PO2407
EVALUATION OF MEDITERRANEAN DIET QUALI-
TY INDEX (KIDMED) IN STUDENTS OF UNIVERSI-
TY OF MURCIA (LORCA) AND THEIR ADHERENCE 
TO MEDITERRANEAN DIET PATTERN
P. Jimeno1, J A. Latorre1, V. Garcia-Valverde1, F J. Garcia-
Alonso1, M. Mariscal-Arcas1

1School of Health Science, Department of Food 
Technology, Nutrition and Food Science, University 
of Murcia, Lorca-Murcia, Spain

Background and objectives: The pattern of the Mediterra-
nean diet is considered the best for the countries of southern 
Europe. Besides the Murcia region produces some of the sta-
ples of this pattern as vegetables, fish and olive oil. The objecti-
ve of this study was to determine the adherence to Mediterra-
nean pattern of students from the University of Murcia using 
KIDMED diet quality index. 

Methods: Population: 161 students (37 males, 124 females) 
of the School of Health Science of University of Murcia(Lorca). 
Mean males corporal composition data were 22,70 yrs (SD: 
4,90), 75,32 kg (SD: 9.48), 177,89 cm (SD: 7.34) and BMI of 
23.77 kg/m2 (SD: 2.27). Mean females corporal composition 
data were 26,20 yrs (SD: 9.99), 60,20 kg (SD: 11.11), 164.62 cm 
(SD: 5.40) and BMI of 22.20 kg/m2 (SD: 3.83). Semiquantita-
tive questionnaire of food frequency consumption (FFQ) and 
lifestyle questions. Comparison of the data with the Mediterra-
nean pattern by KIDMED(Trichopoulou 1995, Serra 2004, Tur 
2005, Mariscal-Arcas 2007). Interviews were conducted by per-
sonnel trained. All study people signed informed consent. This 
study was approved by the Ethics Committee of the University 
of Murcia. Software: SPSS 19.0 (SPSS Inc,Chicago,IL,USA). 

Results: The KIDMED index classification was ‘good’ in 
27.5% of the population, ‘average’ in 61.8% and ‘poor’ in 10.8%. 
Males showed a mean index of 6.2 (SD: 2.2), females showed a 
mean index of 5.9 (SD: 2.3) with no significant difference bet-
ween gender. 

Conclusions: The nutritional behaviour of the present po-
pulation of university students is similar to that found in others 
KIDMED studies (Mariscal-Arcas 2007). Adherence to the 
Mediterranean Diet pattern of students from School of Health 
Science (University of Murcia,Lorca) is decreasing, spite of 
being health science students. 

Key words: Mediterranean diet, KIDMED, diet quality in-
dex
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PO2408
CHANGES IN BODY COMPOSITION IN ONCOLOGY 
PATIENTS AFTER ABDOMINAL SURGERY
E. Peklaj1, D. Mlakar-Mastnak1

1Institute of Oncology Ljubljana, Clinical Nutrition 
Unit, Ljubljana, Slovenia

Background and objectives: Rationale body composition 
after surgery is usually altered and total body protein during 
the two postoperative weeks is diminished. The aim of the stu-
dy was to compare pre-operative (PR-OP) with post-operative 
(PO-OP) changes in body composition, phase angle (PA) and 
illness marker (IM) in oncology patients undergoing major ab-
dominal surgery using bioelectrical impedance analysis (BIA). 

Methods: 85 patients with colon cancer (61 % men, 24 % 
women) were included in the study in year 2012. According 
to an established PR-OP clinical pathway all patients received 
enteral or in case of severe malnutrition parenteral nutrition 
support. Patients’ nutritional status was assessed two times, 
PR-OP in the month before surgery and in the second PO-OP 
week. At both visits BIA was performed and venous C-reactive 
protein (CRP) was measured. 

Results: Average involuntary weight loss in last 6 months 
PR-OP was 6.7% ± 6.5PR-OP average weight was 79.6 ± 14.1 
kg, average PO-OP weight was 80.2 ± 13.2 kg (p=0.137). PO-
OP there was some dry lean mass (DLM) gain from 12.5 ± 
4.7 kg to 12.7 ± 5.5 kg (p=0.077) and an increase in fat free 
mass index (FFMI) from 12.5 ± 4.7 kg/m2 to 12.7 ± 4.5 kg/m2 
(p=0.215). The changes in total body water (TBW), extracellu-
lar water (ECW) and intracellular water (ICW) weren’t statisti-
cally relevant, but TBW, ECW and ICW compared to reference 
value were decreased (p=000). PO-OP illness marker (IM) in-
creased from 0.815 ± 0.044 to 0.828 ± 0.036 (p=0.004) and PA 
decreased from 5.2 ± 1.6° to 4.8 ± 1,1° (p=0.009). PO-OP CRP 
increased form 15 ± 31 mg/l to 54 ± 35 mg/l (p=000). 

Conclusions: With early PR-OP nutrition intervention pa-
tients were able to maintain or increase their DLM and FFMI, 
although PO-OP acute phase protein response occured (in-
creased CRP), PA diminished and IM rose. 

Key words: Body composition, oncology patients, abdomi-
nal surgery

PO2409
A RELIABLE METHOD OF EVALUATING NUTRITIO-
NAL INTAKE OF MALE MINEWORKERS RESIDING 
IN MINE ACCOMMODATION ON A PLATINUM 
MINE (SOUTH AFRICA)
M. Marais1, E. Bredenhann2, S. Kassier3

1Division of Human Nutrition, Stellenbosch Univer-
sity, Tygerberg, Western Cape, South Africa 
2Consultant dietitian, Mining Industry, North West 
Province, South Africa 
3Discipline of Dietetics and Human Nutrition, Uni-
versity of KwaZulu-Natal, Pietermaritzburg, KwaZu-
lu-Natal, South Africa

Background and objectives: The Mining Charter stated 
that measures must be established for improving nutrition of 
mineworkers yet no nutritional indicators are defined. The aim 
was to develop of a simple, cost effective method to monitor 
food and nutritional intake of mineworkers. 

Methods: A cross-sectional, observational study with an 
analytical component was conducted over five days (including 
one weekend day) on male mineworkers (n=700) that prima-
rily perform underground tasks and reside in mining accom-
modation. Census sampling was used to recruit study parti-
cipants. Food inventory data was recorded as food quantities 
used for food preparation. The yield of the prepared food and 
expected meal participation was used to calculate mean in-
take according to the household record method. Meal as well 
as food item participation was recorded while production and 
plate wastage was determined to assess actual food intake (in-
dividual data). Food and nutritional intake between group and 
individual data was compared. 

Results: The study recorded a 96% meal participation mea-
sured against the planned participation figures with 74% par-
ticipating in all menu items. Plate wastage represents 9% of 
the food served. A t-distribution test showed that the values 
for selected nutrients fell within the 95% confidence interval 
demonstrating that the planned values were within those va-
lues observed during the study. The following equation can be 
adopted to calculate food intake: Food consumed/ minewor-
ker = {(Raw issue x cooking/preparation factor) x participation 
factor)} – (edible + inedible wastage). 

Conclusions: Household data can be used as a tool to mo-
nitor average individual food and nutritional intake of mi-
neworkers if identified indicators are considered. This tool can 
be adapted to be used in industrial catering units to monitor 
food and nutritional intake, which will enable identification of 
food or nutrient deficiencies and timeous implementation of 
intervention strategies. 

Key words: Mineworkers, nutritional intake, food wastage
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A SCREENING TOOL FOR EARLY DETECTION OF 
MALNUTRITION IN INDIVIDUALS WITH INTE-
LLECTUAL DISABILITY IN A PSYCHIATRIC HOSPI-
TAL (SOUTH AFRICA)
M. Marais1, M. Nel2, S. Potgieter1

1Division of Human Nutrition, Stellenbosch Univer-
sity, Tygerberg, Western Cape, South Africa 
2Nutrition Department, Carletonville Hospital, Car-
letonville, Gauteng, South Africa

Background and objectives: Early detection and diagno-
sis of malnutrition is essential in individuals with intellectual 
disability (ID), considering the risk factors, prevalence of mal-
nutrition and feeding problems. Objectives were to determine 
the degree of malnutrition, which degree of ID was more prone 
to malnutrition, to investigate different risk factors for malnu-
trition, and to adapt a screening tool for easier identification of 
malnutrition. 

Methods: A descriptive, cross-sectional study, with an 
analytical component, was conducted. Prevalence of malnutri-
tion was determined by taking anthropometric measurements 
of all adults with ID who complied with the inclusion crite-
ria. These results combined with other possible factors such as 
medication and co-morbidities were used to adapt an existing 
malnutrition screening tool. 

Results: Anthropometric measurements of 244 individuals 
with ID indicated that 38,1% (n=93) was at risk of or under-
nourished and 10.0% (n=24) was at risk of or over nouris-
hed. Men were more prone to be or become undernourished 
(48.0%, n=73). Individuals with mild ID were more likely to 
become obese (19.4%, n=6), while individuals with profound 
ID were more prone to being underweight (57.1%, n=8). A 
significant difference was found between increased waist cir-
cumference (WC) and the severity of ID [Pearson Chi-square 
test (p=0.00)]. Other risk factors that influence nutritional sta-
tus in this population included hypertension (13.0%, n=32), 
epilepsy (46.0%, n=112), and polypharmacy (71.7%, n=175). 
An existing screening tool was adapted by addition of preva-
lent factors (WC, epilepsy and medications) as well as through 
adaptation of the scoring system. The adapted screening tool 
was more sensitive than the original tool in identifying indi-
viduals who were at risk of malnutrition, or who were already 
malnourished in this study population. 

Conclusions: This research can help health care professio-
nals to be more aware of the interaction between the severity of 
ID and malnutrition. 

Key words: Intellectual disability, screening tool, malnutri-
tion

PO2412
ABSENCE OF GEOGRAPHIC-SETTING CONTRASTS 
IN BODY COMPOSITION ACROSS STUNTED AND 
LOW-STATURE GUATEMALAN PRESCHOOLERS 
OFFERED COMMON DIETARY FARE
M J. Soto-Méndez1, N W. Solomons1, K. Schümann2, A. 
Gil3

1Center for Studies of Sensory Impairment, Aging 
and Metabolism -CESSIAM-, Guatemala 
2Molecular Nutrition Unit, ZIEL, Research Center for 
Nutrition and Food Science, Technische Universität 
München, Germany 
3Department of Biochemistry and Molecular Biolo-
gy II, University of Granada, Granada, Spain

Background and objectives: Guatemala has the highest 
rate of stunting in the hemisphere, and a recent CeSSIAM ex-
perience documented comparable degrees of short-stature in 
both an urban and rural setting among preschool children offe-
red largely similar dietary fare. We sought to explore in more 
detail the nature of any body-proportion differences that might 
exist. 

Methods: Heights and weights were measured and birthda-
tes obtained in 20 participating preschoolers (aged 2-7 years) at 
one urban government-supported day-care center in Quetzal-
tenango in the Western Highlands (U1), 24 in a second urban 
center (U2), and 43 in a rural center (RC). At all locations, two 
meals and two snacks from a common 40-day rotating menu 
were offered daily over 8-week periods over the 10-month an-
nual operation. Data were evaluated using Z-scores and other 
references to the WHO growth curves (2008) for this age band. 

Results: Respective prevalence of stunting (<-2SD HAZ) 
were: 35%; 63%; and 81%. Analyses then focused exclusively 
on U2 vs RC. Respective M/F ratios were 1.40 and 0.87, and 
median ages, 50 and 49 months. Median WHZ were, respec-
tively, -0.16 and -0.07, with median statures of 95 and 92 cm. 
The only suggestion of intergroup indicator variance was with 
the WAZ, showing “underweight” in 17% of U2 and 37% of RC. 
Nevertheless, BMIs averaged 15.6±1.1 and 15.8±1.1 kg/m2 in 
the respective sites (p=0.54). BMIs beyond the 75th percentile, 
adjusted for age and sex, constituted 21% in U2 and 28% in RC; 
respective rates below the 25th percentile were 12% and 9%. 

Conclusions: Two groups of urban and rural Guatemalan-
highland preschoolers had comparable and elevated rates of 
stunting, common to the region. Detailed comparison of mea-
surements and adjusted indicators failed to uncover any diffe-
rences reflected at the level of body composition. 

Key words: Children, stunting, Guatemala
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THE INFLUENCE OF VITAMIN A STATUS ON IRON-
DEFICIENCY ANAEMIA IN ANAEMIC ADOLES-
CENT SCHOOLGIRLS IN MYANMAR
M K. Htet1,2,3, U. Fahmida1, D. Dillon4, A. Akib4, B. Uto-
mo5, D. Thurnham6

1South East Asian Ministers of Education Organi-
zation, Regional Center for Food and Nutrition, 
University of Indonesia, Indonesia 
2Department of Health, Ministry of Health, Myan-
mar, Indonesia 
3Research Institute Trisakti University, Indonesia 
4Faculty of Medicine, University of Indonesia, Indo-
nesia 
5Faculty of Public Health, University of Indonesia, 
Indonesia 
6Northern Ireland Centre for Food and Health, 
School of Biomedical Science, University of Ulster, 
Coleraine, UK

Background and objective: Recent studies showed anemia 
is a major nutritional problem among adolescent schoolgirls in 
the Ayeyarwady Division of Myanmar however there is a lack 
of information available to explain the high prevalence. The 
study was conducted to investigate reasons for high prevalence 
of anaemia. In addition, we explored the role of vitamin A in 
contributing iron deficiency anaemia among the girls. 

Methods: We screened for anemia (haemoglobin (Hb)<120 
g/L) among 1269 subjects. All the anaemic subjects (n= 391) 
were further assessed for their iron, vitamin A and sub-clinical 
inflammation status. Iron and vitamin A status were compa-
red between iron deficient and non-deficient groups as well as 
between those girls with and without inflammation (Student ‘t’ 
tests). Logistic regression was done to determine whether vita-
min A status and SCI were the risk factors for iron deficiency. 
The differences in iron status among tertiles of vitamin A were 
assessed with ANOVA. 

Results: One third of the anaemia (30.4%) was due to iron 
deficiency (IDA). Low vitamin A status (serum retinol<1.05 
µmol/L) was 31.5%. Iron and vitamin A status were signifi-
cantly different between the IDA and non-IDA groups and also 
based on their inflammation status. Logistic regression showed 
low vitamin A status was a significant predictor for being iron 
deficient (OR [95%CI] were 1.9 [1.09-3.13] and 2.3 [1.32-4.02] 
in the middle (1.056-1.298) and low (≤1.056 μmol/L) vitamin 
A tertiles respectively). ANOVA showed better iron status was 
associated with higher concentration of serum retinol but only 
in those with IDA. 

Conclusions: Iron deficiency is not the main cause of anae-
mia among the girls .The role of other micronutrients should 
be taken into account in addressing the problem of anaemia. 

Key words: Anemia, iron deficiency, vitamin A, Myanmar 
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INTRODUCING INFANT AND YOUNG CHILD FEE-
DING INDICATORS INTO NATIONAL NUTRITION 
SURVEILLANCE SYSTEMS- LESSONS FROM VIET-
NAM
N. Hajeebhoy1, P H. Nguyen2, D T. Tran3, T D. Le3, M. de 
Onis4

1FHI 360, Hanoi, Vietnam 
2International Food Policy Research Institute (IFPRI), 
Hanoi, Vietnam 
3National Institute of Nutrition, Hanoi, Vietnam 
4Department of Nutrition for Health and Develop-
ment, WHO, Geneva, Switzerland

Background and objectives: A comprehensive set of infant 
and young child feeding (IYCF) indicators exists but is not wi-
dely used hampering collection of comparable data on IYCF 
practices. Vietnam incorporated the WHO-IYCF indicators 
into the National Nutrition Surveillance system (NNSS) since 
2010. We describe the process and lessons learned. 

Methods: The Vietnam NNSS was established in the 1980s. 
While anthropometric indicators based on international stan-
dards were shared with stakeholders in a timely and systematic 
manner, data on IYCF did not enjoy this level of rigor and dis-
semination. In 2009, Alive and Thrive and UNICEF supported 
the National Institute of Nutrition to incorporate the WHO-
IYCF indicators into the NNSS. The process included a review 
of the existing tool, preparation of an additional questionnai-
re that was piloted in 10 provinces, revision of the tool based 
on the pilot experience, and nationwide roll-out of the revised 
tool. 

Results: The current surveillance tool comprises a four-pa-
ge questionnaire that enables collection and generation of valid 
comprehensive data on nutrition and IYCF. The tool has the 
flexibility to generate data on other relevant activities (e.g mass 
media interventions, food security) as the last page is adapted 
yearly on request from planners. Data from 2010 are availa-
ble in attractive provincial profiles and a national report with 
maps illustrating IYCF practices across Vietnam. Importantly, 
the data have been used in the development of provincial plans 
for nutrition, policy advocacy (e.g. maternity leave legislation, 
advertisement law) and monitoring of trends. 

Conclusions: Adoption of the WHO-IYCF indicators was a 
successful experience. Strategic timing, buy-in from stakehol-
ders and capacity building at all levels was critical to ensure 
high quality and use of data. Further revisions to the existing 
surveillance system (e.g sampling methodology) will be impor-
tant to ensure validity and reliability of indicators. 

Key words: Infant feeding practices, child nutrition, survei-
llance, Vietnam
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INTERACTION OF PARASITE PREVALENCE AND 
LINEAR GROWTH IN PRESCHOOL CHIDREN AT-
TENDING DAY-CARE CENTERS IN THE WESTERN 
HIGHLANDS OF GUATEMALA?
J. Alvey1, M J. Soto-Méndez1, M E. Romero-Abal1, N W. 
Solomons1, K. Schümann2, A. Gil3

1Center For Studies of Sensory Impairment, Aging 
and Metabolism -CESSIAM-, Guatemala 
2Molecular Nutrition Unit, ZIEL, Research Center for 
Nutrition and Food Science, Technische Universität 
München, Germany 
3Department of Biochemistry and Molecular Biolo-
gy II, University of Granada, Granada, Spain

Background and objectives: Infections, including gastroin-
testinal infections, can negatively affect growth. As Guatemala 
has the highest rate of stunting in Latin America, we aimed 
to determine rates of stunting and parasitic infection among 
children attending government-sponsored day-care centers 
and receiving a common diet from a pre-established, rotating 
menu, subsidized by the Secretariat of Beneficial Works of the 
First Lady of Guatemala (SOSEP). 

Methods: Fecal samples were collected and heights measu-
red in 85 preschoolers (aged 2-7 years) at three participating 
SOSEP centers in Quetzaltenango, a province in the Western 
Highlands of Guatemala. Two fecal samples were collected 
from 7th-8th week, respectively, of the 8-week rotating-menu 
from 20 children at one urban center (U1), 24 in a second ur-
ban center (U2), and 41 in a rural center (RC). Fecal samples 
were analyzed at local laboratory for protozoal cysts and hel-
minthic ova. Anthropometric data were evaluated using HAZ-
scores (WHO, 2008). 

Results: The prevalence of stunting (<-2SD HAZ) in the 
day-care centers was respectively: 35%; 63%; and 81%. Eight 
different parasite species, including Ascaris lumbricoides and 
Hymenolepis nana (worm), and Entamoeba histolytica, Enta-
moeba coli, Endolimax nana, Blastocistis hominis, Chilomastix 
mesnili and Giardia intestinalis (protozoa), were observed in 
single or multi-organism infections. In the RC, only 20 (49%) 
were found to have fecal parasites, whereas frequencies were 
11 (55%) in U1 and 20 (83%) in U2In RC and U1, with their 
balance of parasitized and non-parasitized subjects, we used 
Chi-square to explore for stunted vs. parasitized interactions. 
We found no evidence of interaction (p=0.13 and p=0.28, res-
pectively). 

Conclusions: A wide range of elevated stunting frequen-
cies were found across geographical settings in the Western 
Highlands, somewhat matching parasite infection in almost 
half or more, but without any significant mutual association. 

Key words: children, stunting, parasites, Guatemala
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ASSOCIATION OF A POTENTIAL BIOMARKER OF 
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mann2, A. Gil3

1Center For Studies of Sensory Impairment, Aging 
and Metabolism -CESSIAM-, Guatemala 
2Molecular Nutrition Unit, ZIEL, Research Center for 
Nutrition and Food Science, Technische Universität 
München, Germany 
3Department of Biochemistry and Molecular Biolo-
gy II, University of Granada, Granada, Spain

Background and objectives: Guatemala has the highest 
rate of under-five stunting in the hemisphere, and the contri-
buting factors are considered to go beyond dietary deficiencies 
to environmental exposures that produce immunological or 
oxidative stress. Infection with the protozoa, Giardia intesti-
nalis, has been documented by CeSSIAM to be pervasive in 
day-care centers in Guatemala. We sought to explore any as-
sociation of body-composition with prevalence or intensity of 
Giardia infection. 

Methods: Heights and weights were measured and birth-
dates obtained in 20 participants (3-7 years) at one urban go-
vernment-supported day-care center in Quetzaltenango in the 
Western Highlands (U1), 24 in a second urban center (U2), 
and 43 in a rural center (RC). At all locations, two meals and 
two snacks from a common 40-day rotating menu were offered 
daily over 8-week periods. Data were evaluated using Z-scores 
derived from to the WHO growth curves (2008). Faecal sam-
ples were twice collected and assessed by an ELISA method 
(ProSpecT®, Lenexa, KS, USA). For positive samples, the ab-
sorbance values were regarded as a scaling-proxy for the faecal 
intensity of the protozoal organisms, using the higher of the 
two samples. 

Results: Global (n=87) rates of stunting (<-2SD HAZ), 
underweight (<-2SD WAZ) and wasting (<-2SD WHZ) were, 
respectively: 66%; 23%; and 2%. 2x2 contingency-table analy-
ses, based on positive or negative stool Giardia versus above 
or below median Z-score values, were across indices. The res-
pective probability values for Chi-square were: HAZ (p=0.48); 
WAZ (p=0.04); and WHZ (p=0.20). The respective Spearman 
correlation coefficients for the association of Z-score values 
and faecal absorbance levels among Giardia-positive children 
(n=48), were HAZ (r=-0.28, p=0.05); WAZ (r=-0.28, p=0.05); 
and WHZ (r=-0.08, p=0.59). 

Conclusions: Both Giardia prevalence and Giardia intensi-
ty (gauged by absorbance scaling-proxy) were negatively asso-
ciated with specific growth variables. 

Key words: Giardia intestinalis, stunting, preschoolers, 
Guatemala
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RELATIONSHIP OF RBC MEMBRANE OMEGA-3 
AND OMEGA-6 FATTY ACIDS TO INFLAMMATORY 
BIOMARKERS IN A GUATEMALAN POPULATION 
ON THE PACIFIC COAST
R. Campos1, M J. Soto-Méndez1, M E. Romero-Abal1, C. 
Martínez2, E. Bailey3, Jr. N. Salem3, K. Kraemer4, N W. So-
lomons1

1Center For Studies of Sensory Impairment, Aging 
and Metabolism -CESSIAM-, Guatemala 
2Instituto de Nutrición de Centro América y Panamá 
-INCAP-, Guatemala 
3DSM Nutritional Lipids, USA 
4Sight and Life, Switzerland

Background and objectives: Studies suggest that polyun-
saturated fatty acids (PUFA) modulate inflammation. Ome-
ga-6 PUFA are generally considered as pro-inflammatory, with 
omega-3 PUFA as generally anti-inflammatory. Literature des-
cribes competitive interactions where omega-3 mitigate pro-
inflammatory effects of omega-6 fatty acids. Having observed 
relatively low total omega-3 PUFA contribution to total RBC 
membrane fatty acid profiles in coastal Guatemalans, we sought 
to describe the association of these PUFAs with inflammatory 
biomarkers measured concurrently in our sample. 

Methods: 271 blood samples were collected from 148 wo-
men and 123 schoolchildren. The red cell sediment was BHT-
protected and stored at -80°C pending the RBC fatty acid assays 
(expressed in weight-percentage {wt%}), including calculation 
of total omega-6 and omega-3 PUFA. We measured C-reactive 
protein (CPR) and alpha-1-glycoprotein (AGP) in the super-
natant plasma. 

Results: 20% of the women and 14% of the schoolchildren 
had elevation of one or another of the inflammatory biomar-
kers. With respect to PUFA status, total omega-6 values cons-
tituted 37.0 ± 1.3 wt% in women and 37.3 ± 1.4 wt% in school-
children, whereas the corresponding contribution for total 
omega-3 were 5.3 ± 0.6 wt% and 5.5 ± 0.6 wt%, respectively. In 
the remaining population without elevated inflammatory indi-
cators, omega-6 contributions were 37.0 ± 1.5 wt% and 37.4 ± 
1.1 wt% in the respective subsamples, with omega-3 values of 
5.5% ± 0.8 and 5.3% ± 0.6, respectively. no differences existed 
between the wt% of interest across inflamed and non-inflamed 
subjects by subgroup by Student t-test for either class of PUFA. 
Refined ANOVA analyses also failed to detect difference com-
paring the non-inflamed subjects to each subgroup with speci-
fic biomarker elevations, alone or combined. 

Conclusions: Not unexpectedly, observed relationships 
between the principal classes of omega PUFA provide no indi-
cations of any role in protection from inflammation as it occurs 
in our sample. 

Key words: Omega-6, omega-3, inflammation, Guatemala
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Background and objectives: Cavalry Squadron is a sub-
unit of the Representative Battalion of the Polish Army, which 
soldiers participate in all official state, military, religious and 
patriotic ceremonies during the year. The aim of the work was 
to assess the protein-energy and mineral nutritional status of 
soldiers serving in the Cavalry Squadron. 

Methods: Total of 25 soldiers, men aged 26.5 ± 4.0 years 
underwent the examination. Measurements of the following 
parameters: body height, weight, arm circumference and thic-
kness of 4 selected skin folds: on biceps, triceps, under scapu-
la and over iliac were carried out among examined soldiers. 
Values of body weight and height were the basis for calcula-
tion of the Body Mass Index (BMI). Assessment of the bone 
mineral density was carried out by the densitometric method 
on a non-prevailing upper limb forearm bone, using the EXA 
3000 apparatus. Bone calcification was evaluated based on the 
T-score value. 

Results: The average height and body mass of examined 
soldiers amounted to 179.8 ± 5.9 cm and 80.4 ± 12.3 kg res-
pectively. The arm circumference of the subjects amounted to 
32.0 ± 3.1 cm. Average BMI was 24.9 ± 3.2 kg/m2. Overweight 
was found among 36% of men and one person was obese. The 
skin folds thickness was as follows: on biceps – 2.54 ± 0.45 mm, 
on triceps - 2.82 ± 0.46 mm, under scapula - 15.3 ± 6,43 mm 
and over iliac – 23.79 ± 10.2 mm. Calculated total fat content 
amounted to 16.7 ± 4.4 kg, while lean body mass was 66.6±7.8 
kg. 

Conclusions: The T-score value characteristic of osteopenia 
was found among 20.8% of examined men while 4.2% of sub-
jects indicated values characteristic of osteoporosis. 

Key words: Military service, nutritional status, obesity, os-
teoporosis
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CAN MOBILE PHONES BE USED TO ROUTINELY 
MONITOR NUTRITION INDICATORS? EXPERIENCE 
FROM LIBERIA
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Background and objectives: In Liberia, malnutrition is a 
major public health problem due to inadequate access to food 
and nutrients and sub-optimal care of mothers and children, 
with under-five children stunting rate at 39%. Also, according 
to the 2007 Liberia Demographic and Health Survey (LDHS), 
29% of children are exclusively breastfed for the first 6 months, 
and only 13% of children 6-23 months received minimum 
acceptable diet (MAD). Most of internationally recognized 
nutrition indicators typically require data collection through 
resource-intensive household surveys. 

Methods: The Essential Nutrition Actions (ENA) fra-
mework was applied by maximizing contacts through multi-
ple program opportunities within existing health systems and 
community care groups to promote and provide support for 
key nutrition actions to be taken at crucial contact points in 
the life cycle. In order to strengthen the frequency and efficien-
cy of tracking progress, an electronic monitoring system was 
designed to collect information using smart phones. At strate-
gic points, trained staff conduct interviews with pregnant and 
lactating women and mothers with children under two, using 
the LDHS “24 hours recall.” Data, collected by a mobile phone 
application, is sent to a cloud-based database, where it is analy-
zed and made available to managers on a quarterly basis. 

Results: Results indicate that exclusive breastfeeding, iron 
folic acid supplementation, and maternal diet have all im-
proved. The information also allows the project to respond 
quickly by targeting practices that show little improvement, 
for example reemphasizing the importance of dietary diver-
sity to improve MAD for children 6-23 months. Conclusions. 
The use of mobile-based collection combined with an adapted 
methodology makes nutritional information traditionally avai-
lable only from household surveys obtainable and compatible 
for better program management. This innovation represents a 
breakthrough in allowing nutrition programs to access routine 
data to measure key nutrition interventions outcomes. 

Key words: Smart phones, monitoring, nutrition, Liberia
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Background and objectives: The combined influence of 
blood loss and iron intake on iron status remains unclear in 
premenopausal women. The purpose of this study is to inves-
tigate whether blood losses (excluding blood donations) and 
iron intake affect the iron stores of women of childbearing age. 

Methods: A total of 150 premenopausal women (who have 
not donated blood in the past 12 months) will be recruited from 
Melbourne, Australia. Participants will be asked to complete a 
validated questionnaire quantifying menstrual losses and his-
tory of nosebleeds, complete a food frequency questionnaire 
estimating dietary and supplemental iron intake, and provide a 
fasting venous blood sample analysed for serum ferritin, hae-
moglobin, and ultrasensitive C-reactive protein (CRP). Mul-
tivariate linear regression will be used to assess relationships 
between ferritin, as an indicator of iron stores, and blood loss 
and iron intake. 

Results: In preliminary analysis of 58 participants (mean 
age 29.7 (SD 9.3) years), three women had elevated CRP (>10 
mg/L) and were excluded. Median ferritin was 36 (IQR 23-60) 
µg/L and mean haemoglobin was 135.5 (SD 8.4) g/L. Eleven 
percent of women had low ferritin (<15 µg/L); no women were 
anaemic (haemoglobin<120 g/L). Linear regression with log-
transformed ferritin indicated that total iron intake r=-0.0004, 
p=0.98), menstrual losses (r=-0.012, p=0.10), and nosebleeds 
(r=0.458, p=0.16) were not associated with iron stores. There 
were also no associations with ferritin when iron from meat/
fish/poultry and supplement use were entered in the regression 
model in place of total iron intake (iron from meat r=0.040, 
p=0.36; supplement use r=0.462, p=0.07; menstrual losses r=-
0.011, p=0.11; nosebleeds r=0.444, p=0.16). 

Conclusions: Iron intake and blood loss did not predict 
iron status in premenopausal women. Potentially, genetic fac-
tors, such as expression of the hormone hepcidin, have more 
influence than intake and blood loss. 

Key words: Iron intake, serum ferritin, blood loss, women
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CARE TO PREVENTION OF CHRONIC DISEASES
S. Nopchinda1, S. Taechagnam2, C. Pachotikarn2

1Research Center, Ramathibodi Hospital, Mahidol 
University, Bangkok,Thailand 
2Institute of Nutrition, Mahidol University, 
Bangkok,Thailand

Background and objectives: Thailand today is the second 
most aged country in Southeast Asia (next to Singapore). Over 
10 % of the population is now over 60. The propotion of older 
persons in total population will increase to 14 % in 2015, 19.8% 
in 2025 and nearly 30% by 2050. However, we still do not have 
a good caring system for our senior citizen. These people need 
good healthcare, both in term of medical treatment and nu-
tritional support. Both dietitians and nutritionists have a ma-
jor role in this regard, otherwise these people will suffer from 
many kinds of diseases such as infections, autoimmune disea-
ses, CNS abnormalities and even cancer. This research was to 
determine the prevalence of risk factors for chronic diseases 
among the dietitians and nutritionists attending the 8th An-
nual Meeting of the Thai Dietetic Association in 2012. 

Methods: The questionnaires were analysed by SPSS pro-
gramme. 

Results: Most of them were female and not smoking. There 
age were 23-50 years (86%). BMI was over 25 Kg/m2(21.2%); 
total cholesterol >200 mg/dL was 11.8%; LDLcholesterol >130 
mg/dL was 4.8 %;, Triglyceride > 150 mg/dL was 4.7 % and 
must be warned to take good care of themselves. 

Conclusions: These nutritionists/dietitians had to control 
their body weight and reduce high fat intake including increa-
sed exercise. 

Key words: Nutritionist, dietitian, cholesterol
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Background and objectives: In the Philippines, in response 
to the increasing goiter rates from 3.5% in 1987 to 6.7% in 1993 
among Filipinos 7 years and older, an Act for Salt Iodization 
Nationwide (ASIN Law) was passed in 1995. This paper pre-
sents results of surveys on IDD and salt consumption and salt 
iodine levels through the years. 

Methods: Data on UIE and salt iodine levels were taken 
from the 1998, 2003 and 2008 NNS. UIE was determined using 

the acid digestion method of Dunn et al. Presence of iodine in 
salt was determined using RTK while WYD was used to de-
termine iodine concentration in household salt. All statistical 
analysis were done using SPSS version 9 and STATA version 
7UIE was evaluated using WHO/ICCIDD criteria. 

Results: Awareness of iodized salt increased from 67.3% in 
1998 to 78.9% in 2008 and consumption of iodized salt based 
on household salt testing positive to RTK also increased from 
24.8% to 81.1% for the same period. Results of WYD indicate 
that the proportion of households with adequately iodized salt 
(20-70 ppm), was only 19.5%. On the other hand, median UIE 
levels among school children increased from 71 ug/L to 132 
ug/L also from 1998 to 2008Results on consumption and me-
dian UIE levels were not in accordance with actual consump-
tion since sources of iodine, i.e. processed foods, were not ac-
counted for. 

Conclusions: Based on UIE levels among school children, 
iodine status of Filipinos has shifted from mild deficiency in 
1998 to optimal nutrition in 2008Improvement of iodine status 
among Filipinos did not conform with the actual consumption 
of iodine from household salt. 

Key words: Iodine deficiency disorder salt consumption

PO2423
FACTORS ASSOCIATED WITH DETERIORATION OF 
MINI NUTRITIONAL ASSESSMENT-SHORT FORM 
STATUS OF NURSING HOME RESIDENTS DURING 
A 2-YEAR PERIOD
S. Izawa1, H. Enoki2, J. Hasegawa3, T. Hirose4, M. Kuzu-
ya3

1Department of Health and Nutrition, Faculty of 
Psychological and Physical Science, Aichi Gakuin 
University, Nisshin, Aichi, Japan 
2Department of Sports and Health Sciences, Faculty 
of Health and Medical Sciences, Aichi Shukutoku 
University, Nagoya, Aichi, Japan 
3Department of Community Healthcare and Geria-
trics, Nagoya University Graduate School of Medici-
ne, Nagoya, Aichi, Japan 
4Department of Comprehensive Community Care 
Systems, Nagoya University Graduate School of 
Medicine, Nagoya, Aichi, Japan

Background and objectives: A number of other studies 
have been conducted to verify the Mini Nutritional Assessment 
(MNA) or the MNA short form (MNA-SF) as a nutritional as-
sessment/screening tool in various clinical settings or commu-
nities. However, there are few longitudinal studies using these 
tools to analyze which factors affect the incidence of deterio-
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rating nutritional status. We tried to identify the factors asso-
ciated with deterioration of MNA-SF status of nursing home 
residents during a 2-year period. 

Methods: Participants were 392 people with a mean age of 
84.3 in 12 nursing homes in Japan. The factors associated with 
deterioration in MNA-SF categories during the study period 
compared to stable/improved MNA-SF categories were iden-
tified. 

Results: At baseline, 19.9% of the participants were malnou-
rished and 60.2% were at risk of malnutrition, according to the 
MNA-SF classification. After 2 years, 66.3% participants main-
tained and 6.1% participants improved their nutritional status 
according to the MNA-SF classification, while 27.6% showed 
deterioration in MNA-SF status. Multivariate analysis indica-
ted that basic activities of daily living (basic ADL)impairment, 
poor chewing ability, and hospitalization during the follow-up 
period were associated with declining MNA-SF status. 

Conclusions: Poor basic ADL status, poor chewing ability 
and hospitalization during the follow-up period were associa-
ted with malnutrition and risk of malnutrition as assessed by 
MNA-SF of nursing homes residents during a 2-year period. 

Key words: The factors associated with deterioration of 
Mini Nutritional Assessment-Short Form stage, frail elderly, 
nursing home

PO2424
CORRELATION BETWEEN MACRONUTRIENT IN-
TAKES BASED ON FOOD FREQUENCY QUESTION-
NAIRES AND 24-HOUR RECALLS: RESULTS FROM 
A BREAST CANCER SURVIVORS INTERVENTION 
STUDY.
N. Travier1, G. Buckland1, L. Lujan-Barroso1, I. Peiró1, L. 
Hurtós1, L. Arribas1, A. Agudo1

1Catalan Institute of Oncology (ICO-IDIBELL), Barce-
lona, Spain

Background and objectives: The use of food frequency 
questionnaires (FFQ) to assess dietary intake has been om-
nipresent in epidemiology for decades, nevertheless, studies 
based on 24-hour recalls (24HR) or biomarkers have shown 
discrepancies between these tools. The aim of the present stu-
dy was to assess the correlation between macronutrient intakes 
derived from the 136-item validated FFQ used in the Segui-
miento Universidad de Navarra (SUN) project and the mean 
of three 24HRs. 

Methods: This analysis was performed on baseline data 
from 42 women, aged 33 to 70, who participated in a lifestyle 
intervention designed to induce weight loss in breast cancer 
survivors. Macronutrient intakes derived from a FFQ and three 
24HRs obtained at recruitment were calculated as a function 

of energy density (g/day per 2000kcal). Intraclass correlation 
coefficients (ICC) and deattenuated (corrected for within-
person variability) Pearson correlation coefficients (r) were 
respectively used to assess the reliability of the 24HRs and the 
magnitude of the correlation between the FFQ and the mean 
of the 24HRs. 

Results: Macronutrient intakes based on FFQ information 
were on average 65% higher than those obtained from 24HRs. 
The ICC between 24HRs was rather low and ranged from 0.14 
for lipids to 0.22 for proteins. While the deattenuated correla-
tion coefficients for carbohydrates, lipids and proteins showed 
very high correlations (r ranging from 0.61 to 0.82), the deatte-
nuated correlation coefficient for saturated fat was much lower 
(r=0.13). 

Conclusions: In general, the present study showed high co-
rrelation levels between macronutrient intakes obtained from 
the SUN FFQ and from three 24HRs. Nevertheless, results ba-
sed on saturated fat intakes need to be interpreted cautiously as 
the FFQ and the 24HRs showed poor agreement for this ma-
cronutrient. 

Key words: Dietary assessment, FFQ, 24HR, reliability

PO2425
GROWTH MONITORING AND PROMOTION PRAC-
TICES IN PRIMARY HEALTH CARE FACILITIES IN 
THE WESTERN CAPE PROVINCE, SOUTH AFRICA
R. Blaauw1, L M. Du Plessis1, H E.K. Koornhof1, M L. Ma-
rais1, D G. Nel2, J. Visser1, M E. Visser1

1Division of Human Nutrition, Faculty of Medicine 
and Health Sciences, Stellenbosch University, Cape 
Town, South Africa 
2Centre for Statistical Consultation, Stellenbosch 
University, Cape Town, South Africa

Background and objectives: The South African De-
partment of Health incorporated the WHO growth standards 
into a new screening and monitoring tool (SMT) for young chil-
dren. This provided an ideal opportunity to adapt the growth 
monitoring and promotion (GMP) practices in primary health 
care (PHC) facilities to include a more comprehensive array 
of measurements. The objectives were to assess the knowledge 
and practices of health care workers (HCWs) on anthropome-
tric measurements in PHC facilities. 

Methods: A proportional stratified sample of 80 PHC faci-
lities was selected. HCWs completed a self-administered ques-
tionnaire and their consultations with caregivers of children 
(0-12months) were observed. Standard weights were used to 
assess scale accuracy. 

Results: Data was collected from 1019 infant-caregiver 
pairs and 145 HCWs from 69 facilities. Seventy-seven per-
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cent (112/145) of HCWs received official training on the new 
SMT and the majority could correctly identify criteria for un-
derweight (71.7%; 99/138), but not for stunting (51.6%; 65/126) 
or wasting (31.7%; 40/126). The majority (90%; 914/1011) of 
children were weighed during consultations and weight mea-
surements were correctly plotted (73.8%; 639/866). Head cir-
cumference measurements were only performed in 13.8% 
(11/80) of children. Height and mid-upper arm circumference 
(MUAC) measurements were performed in 6.5% (22/337) and 
10.7% (36/338) of children respectively. Most of the HCWs po-
sitioned the measuring tape correctly for a MUAC measure-
ment (78.5%, 106/135), but struggled to interpret the correct 
cut-off value for classification of malnutrition (43.7%, 60/137). 
A significant difference was demonstrated between the 5 kg 
standard weight and weight measurements taken at 68 facili-
ties (P=0.02). 

Conclusions: Optimal GMP practices should be emphasi-
zed at PHC facilities. Attention should not only be focused on 
performing the measurements, but also on correct documen-
tation and interpretation of findings, as well as appropriate ac-
tion. Renewed training of HCWs should lead to more accurate 
and early identification of malnourished children in SA. 

Key words: Growth monitoring

PO2426
INNOVATION ON DEVELOPMENT, RELIABILITY 
AND VALIDITY TEST OF DIGITAL INFANT LENGTH 
MEASURER WITH SONAR SENSOR PRECISION
A. Syafiq1, S. Fikawati1

1Department of Nutrition, Faculty of Public Health, 
University of Indonesia, Indonesia

Background and objectives: Length measurement was 
usually conducted using instrument that was not very accu-
rate, bulky, and impractical. There is a need to develop an ins-
trument to measure length more accurate and more precise to 
minimize measurement error. This study was aimed at develo-
ping digital length measurer employing sonar sensor (P2B2D 
Version 1.0) by considering accuracy and precision of length 
measurement, portability, and comfort of infant during measu-
rement. Other aim of the study was to conduct reliability and 
validity test of the instrument. 

Methods: Three sonar sensors were applied to detect if 
crown of the head, calf, and heel have been positioned pro-
perly. Those sensors will activate led light on the digital display 
panel of the instrument when touched. Thus, measurement 
could only be made after all lights were on. Intra-method re-
liability test was conducted through inter-examiner reliability 
test involving three examiners. Inter-method reliability was 
tested by comparing result of P2B2D to results of other instru-

ments (wood and mica lengthboards). This study involved 53 
infants measured by three examiners. Reliability and validity 
coefficients were produced using Pearson correlation method. 
Analyses were also conducted to measure examiner’s precision 
and accuracy and error variability or error margin in anthropo-
metry by calculating Technical Error of Measurement (TEM). 

Results: The reliability coefficients of P2B2D calculated by 
different methods ranged from 0.747 (inter-method reliability 
against mica length-board using TEM analysis) to 0.966 (inter-
method reliability against wood length-board using Pearson 
correlation analysis). The corresponding validity coefficients 
were 0.864 and 0.963, respectively. 

Conclusions: Those coefficients indicated that P2B2D Ver-
sion 1.0 reliability and validity could be considered as substan-
tial to excellent. It is recommended to improve this instrument 
by minimizing possible source of error related to decreasing 
accuracy due to Doppler effect, for example by experimenting 
different types of sensor. 

Key words: Length measurement, validity, reliability

PO2427
GLUTEN INTAKE IN SPANISH INFANTS AS ASSED 
BY SPECIFIC DEVELOPED FOOD FREQUENCY 
QUESTIONNAIRES
P. Crespo1, J. Calvo1, E. Donat1, J M. Adrián2, E. Masip1, 
C. Ribes-Koninckx1

1Pediatric Gastroenterology unit, La Fe University 
Hospital, Valencia, Spain 
2Statistical Institute of Research Foundation, La Fe 
University Hospital, Valencia, Spain

Background and objectives: To develop adequate tools for 
the assessment of gluten consumption (FFQ-gluten) in Spanish 
children aged 7-36 months. 

Methods: 2 different FFQ´s including all the gluten contai-
ning products identified in a preliminary survey were elabora-
ted: one for 7-12–month-old infants and another for children 
aged between 12-36 months. For validation, the results from 
the FFQs were compared with results of a 2-day and 7-day food 
record (DR). 

Results: The sample was composed by 342 healthy children. 
No gluten consumption was referred below the age of 6 months, 
and at the age of 9 months all of them had introduced gluten in 
their diet. Eighty-three parents filled in the 2DR and the FFQ, 
and Forty-five parents filled in the 7DR and the FFQ. The mean 
gluten consumption between both DR and the FFQs in the two 
age range groups was compared by a paired t-test. For the first 
age group there are no significant differences between DR and 
FFQs (p-value>0.05 in both cases). Results for the second age 
group reflect significant differences between the FFQs and the 
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2DR (p-value of 0.007) but not for the 7DR (p-value of 0.47). 
The Bland-Altman plot, with limits of agreement between 2DR 
and FFQs and between 7DR and FFQs, reinforces the results 
obtained by paired t-test. 

Conclusions: Reliable and precise information on gluten 
consumption is crucial to conduct epidemiological studies in 
the field of coeliac disease and specifically to study the impact 
of gluten introduction and intake in disease development. Our 
new gluten-FFQs are the only validated specifically developed 
questionnaires to determine the amount of gluten consumed by 
Spanish children. They are easy to use and offer excellent ins-
truments to assess gluten intake for children up to 36 months 
of age, thus allowing comparison of gluten consumption in di-
fferent countries. 

Key words: Food-frequency-questionnaires, gluten, coeliac.

PO2428
IS THE BMI A GOOD PREDICTOR OF ADIPOSITY IN 
HEALTHY PEOPLE?
S. de la Cruz1, B. de Mateo Silleras1, M A. Camina Mar-
tín1, L. Carreño Enciso1, P. Redondo del Río1

1Department of Nutrition and Bromatology, Facul-
ty of Medicine, University of Valladolid, Valladolid, 
Spain

Background and objectives: BMI is the mainly used nutri-
tional status indicator, but this is not a body composition in-
dex. The aim of this study was to compare different methods to 
assess the adiposity in a group of healthy subjects. 

Methods: Fifty five healthy volunteers (BMI<25 kg/m2, 20-
50 y.) participate in this cross-sectional study. BMI, circumfe-
rences measurements, and hand-to-food BIA (50 kHz) were 
employed to assess nutritional status and body composition. 
We compared three different index to assess adiposity: BMI, 
waist circumference (WC) and % fat mass (Deurenber’s for-
mula, based on BIA). Results are expressed as mean (SD) or n 
and %. 

Results: The mean age of the subjects was 33.4 (8.6) years. 
The mean BMI showed healthy weight in our sample (22.11 
Kg/m2; SD: 1,85). According to the new IDF cut-off points 
values for WC, only five women are abdominal overweighted. 
According to SEEDO cut-off points values for % fat mass (FM), 
13 men (50%) are overweighted and 5 men (19.2%) are obese, 
and 6 women (20.7%) are overweighted and 18 women (62.1%) 
are obese. WC does not classified correctly at 6 (20.7%) and 
13 (50%) overweighted women and men, respectively, and at 
14 (48.3%) and 5 (19.2%) obese women and men, respectively. 

Conclusions: The BMI is not an accurate index to determi-
ne adiposity. The use of different specific index for evaluate adi-

posity is mandatory for an adequate assessment of nutritional 
status, as adiposity is a major risk factor for several diet-related 
chronic diseases. 

Key words: BMI, adiposity, nutritional status, waist cir-
cumference, fat mass.

PO2429
IMPLICATION OF THE APICAL SODIUM-DEPEN-
DENT BILE ACID TRANSPORTER IN THE UPTAKE 
OF FAT-SOLUBLE VITAMINS
A. Goncalves1,2, J. Khoury1, M. Nowicki1, A. Dhaussy2, A. 
Huertas2, M J. Amiot1, E. Reboul1

1NORT, UMR 1062 INSERM / 1260 INRA / Université 
d’Aix-Marseille, Marseille, France 
2Lesieur, Asnières-sur-Seine, France

Background and objectives: Since 2005, we have demons-
trated that the absorption mechanisms of fat-soluble vitamins 
are more complex than previously assumed. Indeed, intestinal 
cholesterol transporters have been recognized as involved in 
vitamin D and E absorption. Our aim is now to identify other 
possible fat-soluble vitamin transporters. A new promising 
candidate is the apical sodium-dependant bile acid transporter 
(ASBT), responsible for bile acid reabsorption, since it repre-
sents a potential drug target to reduce plasma cholesterol le-
vels. The objective of this study is thus to determine if ASBT is 
involved in the intestinal absorption of vitamin A, D, E and K. 

Methods: The uptake of vitamins A, D, E and K was mea-
sured using differentiated Caco-2 cells grown on filters. Cells 
were incubated for 1 hour with mixed micelles containing each 
of the vitamins, with or without an ASBT inhibitor, such as sta-
tins (simvastatin and fluvastatin) or thioridazin hydrochloride. 
Results: ASBT expression was previously confirmed in diffe-
rentiated cell monolayers by qPCR. Statins significantly de-
creased vitamin D, E, K uptake (up to -38%) but did not affect 
vitamin A uptake. Thioridazin hydrochloride had a significant 
similar effect (up to 59% inhibition of vitamin D, E and K up-
take). To conclude, the inhibition of ASBT led to a decrease in 
the uptake of some fat-soluble vitamins. 

Conclusion: These data suggest that ASBT is involved in 
the intestinal transport of vitamin D, E and K, but not in vita-
min A transport. Further studies are in progress on transiently 
transfected cells overexpressing ASBT, mice intestinal explants 
and in vivo experiments to confirm the results. 

Key words: Apical sodium-dependent bile acid transporter, 
caco-2 TC-7 cells, intestinal absorption, fat-soluble vitamins
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PO2430
IMPACT OF NUTRITION EDUCATION PROGRAM-
ME ON NUTRITIONAL STATUS OF CHILDREN 
AGED 3 TO 5 YEARS IN OF LIMPOPO PROVINCE
L. Mushaphi1, A. Dannhauser2, C. Walsh2, X. Mbhenya-
ne1

1Department of Nutrition, University of Venda, 
South Africa 
2Department of Human and Dietetics, University of 
Free State, South Africa

Background and objectives: Globally, the prevalence of 
acute malnutrition and micronutrient deficiency is high in 
young children, especially in developing countries. The objec-
tive of the study was to determine the nutritional status of chil-
dren aged 3 to 5 years at baseline and post intervention. 

Methods: A pre-test–post-test control group design was 
chosen. Data was collected from eight villages (four villages in 
from each group (experimental (E) and control group (C). Die-
tary intake was determined using 24-hour recall. Anthropome-
tric measurements were taken on the same day of interview 
while blood samples were taken on the following week. 

Results: At baseline, 15% (E) to 22.4% (C) of children were 
stunted baseline. Very few children were underweight in both 
groups (E = 2.5%; C = 8.2%) at baseline. Only 2.5% of chil-
dren wasted in the experimental group at baseline. The nutri-
tional status of children did not improve significantly at post 
intervention in both groups. At baseline, a few children in both 
groups (E = 38.5%; C = 30.8%) had marginal vitamin A status 
(100 to 199.9 µg/L), while a few children in the experimental 
group (E = 7.7%) had vitamin A deficiency (< 100 µg/L). Ac-
cording to the categories for iron status indicators, the number 
of children that were in the adequate categories for serum iron, 
serum ferritin, serum transferrin and % transferrin saturation 
did not change in both groups at post-intervention. The me-
dian carbohydrate and protein intake was adequate when com-
pared to EAR/RDA in both groups at pre- and post-interven-
tion. The intake of iron and folate had increased significantly 
in both groups, while zinc intake increased significantly in the 
control group. 

Conclusions: The nutritional status of children did not sig-
nificantly changes after intervention in both groups especially 
weight and height. 

Key words: Nutritional status, micronutrient status, chil-
dren

PO2431
PREVENTING ACUTE MALNUTRITION THROUGHT 
VOLUNTEERS COMMUNITY HEALTH WORKER IN 
CONAKRY, GUINEA 2008-2011
M. Sanchez1, I. Zuza1

1Accion Contra El Hambre, Madrid, Spain

Background and objectives: For long time nutrition ser-
vices at Health Centres (HC) in the Community of Matoto 
in Conakry were little visited. ACF-E decided to put in place 
Community Health Worker (CHW) in order to increase scree-
ning in the community and to refer all children with acute mal-
nutrition detected to the Health Centres. 

Methods: CHW were selected in coordination with commu-
nity leaders and the chiefs of HC. CHW were trained to search 
for malnutrition children aged between 6 and 59 months by 
measuring the middle upper circumference through a MUAC 
tape and detection of bilateral pitting oedemas. Children iden-
tified as acutely malnourished were automatically transferred 
with a « reference card »to the nearest CS for adequate care. 
Data was recorded and analysed at monthly basis by the head 
of project. 

Results: Between september 2008 and may 2011, the CHW 
monitored 305.948 infants. 3.8% of them (10637) were trans-
ferred to HCs, and 6.307 were admitted into acute malnutri-
tion programmes. In the last phase of the nutrition program 
(from Sep 2010 to March 2011), 87% (1029/1189) of children 
admitted into the Moderate Malnutrition program, and 73% 
(318/435) of children admitted into Severe Malnutrition pro-
gram were transferred by the CHW. It shows a great improve-
ment because without the support from the CHW only 13% 
(160/1189) and 27% (117/435) would have been arrived to the 
moderate and severe malnutrition programmes respectively. 

Conclusions: The established community health agents 
enrolled in health issues are a key factor in the detection and 
monitoring of malnutrition, and cooperation with health and 
community authorities is needed for the sustainability of these 
activities. 

Key words: CHW, screening, MUAC, acute malnutrition
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PO2432
IODINE INTAKE IN SCHOOLCHILDREN IN POLAND
K. Stos1, B. Krygier1, A. Glowala1, M. Jarosz2, M. Oltar-
zewski2

1Department of Food and Food Supplements, Na-
tional Food and Nutrition Institute, Warsaw, Poland 
2Department of Nutrition and Dietetic with Clinic of 
Metabolic Diseases and Gastroenterology, National 
Food and Nutrition Institute, Warsaw, Poland

Background and objectives: Polish territory has been clas-
sified as an iodine-deficient area. In 1997 the national program-
me of obligatory iodisation of household salt was implemented. 
Household salt should contain 2.3± 0.77 mg iodine in 100 g of 
salt. The aim of the study was to assess iodine content in daily 
diets of schoolchildren from North and South of Poland 

Methods: The study was carried out in 2006, 2008, 2009 
and 2010 among 708 boys and girls aged 9-13 years with the 
use single 24 hour recall. The data on iodine content in food 
products were based on the National Food Composition Ta-
bles. The mean dietary intake of iodine as well as 5th and 95th 
percentiles (P5, P95) were calculated including iodised salt. 
The mean intake was compared to the Estimated Average Re-
quirements (EAR), and the P95 intake to the Tolerable Upper 
Levels (UL). 

Results: The mean daily iodine intake in the group of 
schoolchildren was 104 μg (134% EAR) and ranged from 100 
μg (girls) to 108 μg (boys). Household salt was the main source 
of iodine (67%) in boys and girls diets. The mean iodine con-
tent in daily diets excluding the iodised salt ranged from 33 μg 
(girls) to 36 μg (boys). The P95 intake of iodine ranged from 
209 μg in girls to 214 μg in boys and was below the UL. 

Conclusions: The average daily iodine intake in studied 
groups of schoolchildren living in Poland covers 134% of EAR. 
Household salt is the main source of iodine in daily diets. Mo-
del of iodine deficiency prophylaxis based on obligatory iodi-
sation of household salt is effective. However, iodisation of the 
household salt is still needed in Poland. 

Key words: Iodine, intake, iodised salt, schoolchildren
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SEVENTH NATIONAL NUTRITION SURVEY, PHI-
LIPPINES 2008: ZINC STATUS OF FILIPINOS BY 
SERUM ZINC LEVEL
J. Marcos1, L. Perlas1, P. Trio1, J R. Ulanday1, R. Cheong1, 
J. Desnacido1, M. Capanzana1

1Department of Science and Technology, Food and 
Nutrition Research Institute, Taguig City, Philippines

Background and objectives: Zinc is an essential nutrient 
for humans and deficiency in this nutrient is an important and 
widespread risk to human health. To date, global prevalence 
remains unknown as zinc status data using serum zinc level 
are still very limited. This study aims to determine serum zinc 
levels and magnitude of deficiency among all Filipino age/phy-
siologic groups. 

Methods: Serum zinc was determined by atomic absorp-
tion spectrometry (AAS) and prevalence and magnitude of 
zinc deficiency was evaluated using IZiNCG’s suggested lower 
cut-offs and guidelines for public health concern, respectively. 

Results: The national estimate of zinc deficiency in the Phi-
lippines was 30.0%, with a mean serum zinc level of 84.0 ± 0.5 
µg/dl. Zinc deficiency was observed in 21.6% of preschool chil-
dren, 30.8% in school children, 28.9% in adolescents, 31.0% in 
adults, 28.4% in elderly, 21.5% in pregnant women and 39.7% 
in lactating women, with a mean serum zinc level (± SE) of 94.5 
± 0.9 µg/dl, 79.9 ± 0.8 µg/dl, 85.2 ± 0.9µg/dl , 84.2 ± 0.6 µg/dl, 
91.4 ± 1.1 µg/dl, 75.1 ± 1.7 µg/dl and 72.7 ± 1.1µg/dl, respecti-
vely. Zinc deficiency was considered of high magnitude (>20%) 
in all Filipino population groups. The highest prevalence was 
noted among lactating women, the extent of deficiency was 
highest among those in the 1st 6 months of lactation. Males 
predominantly presented higher deficiency rates than females, 
except in adults, 20 – 29 and 30 – 39 y-old groups. 

Conclusions: Zinc deficiency was generally of significant 
public health concern (>20%) in the Philippines, both in the 
national level and in different age/physiologic groups. Lac-
tating women was the most at-risk group to zinc deficiency. 
Males were generally more at-risk than females. With funding 
assistance from the World Health Organization (WHO) 

Key words: Zinc deficiency, zinc status, IZiNCG
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PO2434
IRON BIOAVALABILITY FROM NUTRITION ENTE-
RAL THERAPY MEASURED IN ADULTS THROUGH 
SERUM IRON LEVELS
J E. Dutra-De-Oliveira1, M V. Junqueira-Morandi1, J S. 
Marchini1, F. Barbosa Jr2

1Medical School of Ribeirão Preto, Departament of 
Medicine, University São Paulo, São Paulo, Brazil 
2Pharmaceutical School of Ribeirão Preto, Universi-
ty São Paulo, São Paulo, Brazil

Background and objectives: It is of importance to measure 
in clinical nutrition the intestinal absorption of nutrients from 
food, diets and from formulated enteral therapies. The interac-
tion of nutrients may increase, decrease or block their absorp-
tion. The aim was to evaluate the influence of extra iron and vi-
tamin C on the iron absorption from nutritional formulations 
through serum iron levels measurements. 

Methods: Iron absorption from enteral formula containing 
multiple nutrients was evaluated in 13 healthy adults: Group 
EN 4 volunteers received oral enteral nutrition formula; Group 
EN+FeSO4 – 4 volunteers received the enteral formula plus 
120mg of ferrous sulphate (120mg) and Group EN+Vit C 5 
volunteers received the enteral formula plus a capsule of vi-
tamin C (60mg). After 8 hours fast, basal (T0) blood samples 
were collected: basal (T0), 1 hour (T1) and 3 hours (T2) after 
oral administration of formulas for analysis of serum iron le-
vels. Iron was determined by inductively coupled plasma mass 
spectrometry. The results was analyzed with statistic program, 
applying the Kolmogorov-Smirnov test for normality, variance 
analyze and Dunnet`s test applied to compare the treatment 
means (p<0.05). 

Results: The means of iron absorption of EN Group 
(T0=1.15 mg/l, T1 =0.92mg/l and T2=1.97mg/l) compared 
with the other two groups did not differ statistically, the means 
of EN-VitC Group (T0=1.52 mg/l, T1 =1.86mg/l and T2=2.5 
mg/l) was different from EN+FeSO4 Group(T0=0.90 mg/l, T1 
=0.72mg/l and T3h=1.10 mg/l) in T1 and T2. 

Conclusions: The extra ferrous sulfate added of the nutri-
tional formula had a negative effect on iron absorption and 
Vitamin C had a positive effect on iron absorption from the 
nutritional formula. 

Key words: Iron, nutritional formulation, biological avai-
lability
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IMPACT OF BODY COMPOSITION METHODOLO-
GY ON THE COMPOSITION OF WEIGHT LOSS AND 
WEIGHT GAIN
M. Pourhassan1, B. Schautz1, W. Braun1, C C. Gluer2, A. 
Bosy-Westphal1, M J. Müller1

1Institute of Human Nutrition and Food Science, 
Christian-Albrechts University, Schleswig–Holstein, 
Kiel, Germany 
2Clinic for Diagnostic Radiology, University Medical 
Center, Schleswig–Holstein, Kiel, Germany

Background and objectives: We intended to (i) to compare 
the composition of weight loss and weight gain using densito-
metry, deuterium dilution, D2O, Dual X-ray absorptiometry, 
DXA, Magnetic resonance imaging, MRI and the 4C model 
and (ii) to compare regional changes in fat mass (FM), fat free 
mass (FFM) and skeletal muscle mass as assessed by DXA and 
MRI. 

Methods: 83 study participants aged between 21 and 58 
years with a BMI range of 20.2-46.8 kg/m2 had been asses-
sed at two different occasions with a mean follow up between 
23.5 and 43.5 months. Body weight changes within <3 % were 
considered as weight stable, a gain or a loss of > 3 % of initial 
weight was considered as a significant weight change. 

Results: There was a considerable bias between the body 
composition data obtained by the individual methods. When 
compared with the 4C model, mean bias of D2O and densito-
metry was explained by the erroneous assumption of a constant 
hydration of FFM, thus, changes in FM were underestimated 
by D2O but overestimated by densitometry. Because hydration 
does not normalize after weight loss all 2 component models 
have a systematic error in weight reduced subjects. The bias 
between 4C-model and DXA was mainly explained by FM% at 
baseline whereas FFM hydration contributed to additional 5%. 
As to the regional changes in body composition, DXA data had 
a considerable bias and, thus, cannot replace MRI. 

Conclusions: To assess changes in body composition asso-
ciated with weight changes, only the 4C model and MRI can be 
used with confidence. 

Key words: B,ody composition, weight change, regional 
body composition, four compartment model
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PO2436
EFFECT OF TERMAL PROCESSING ON FAT SOLU-
BLE VITAMIN CONTENTS IN BLACK SEA SHAD 
(ALOSA PONTICA)
M. Stancheva1, D. Dobreva1, B. Galunska1

1Medical University of Varna, Varna, Bulgaria

Background and objectives: Fishes are regarded as impor-
tant natural food sources of fat soluble vitamins, which are ne-
cessary for healthy diet. Temperature processing of fish tissue 
enhances its taste, inactivates pathogenic microorganisms and 
increases its shelf life. The fat soluble vitamins (vitamins A, D3 
and E) are considered to be especially susceptible to oxidation 
during heating (cooking) process - steaming, boiling, grilling, 
baking and frying before consumption. The aim of the present 
study was to evaluate the effect of steaming (10 min at 90oC) 
and grilling (7 min on each side) on retinol (vitamin A), chole-
calciferol (vitamin D3) and alpha-tocopherol (vitamin E) con-
tents in Shad fillets. 

Methods: The sample preparation procedure includes sapo-
nification and extraction of fat soluble vitamins with n-hexane. 
The extract was dried under nitrogen flow and redissolved in 
methanol. HPLC analysis was performed on ODS2 Hypersil 
(250 x 4.6, 5um) column with a mobile phase of methanol:water 
= 97:3. 

Results: The retinol, cholecalciferol and alpha-tocopherol 
content in fresh fish fillets are 4.4 ± 0.1 μg/100 g, 45.1± 1.5 
μg/100 g and 1971.0 ± 62.9 μg/100 g, respectively. The amount 
of vitamin A in steamed fillets decreases significantly (~ 40%), 
when compared to its content in the raw samples. In contrast 
vitamin D3 and vitamin E remain almost unchanged. Among 
three fat soluble vitamins, the grilling process affects signifi-
cantly only vitamin A (~ 70%) and vitamin E (~ 12%) content. 

Conclusions: Black Sea Shad tissue is a good source of vi-
tamin D3 and vitamin E. After steaming and grilling process 
there were almost no losses in the contents of cholecalciferol 
and alpha-tocopherol, while retinol was reduced nearly a half. 

Key words: Alosa pontica, alpha-tocopherol, cholecalcife-
rol, HPLC, retinol

PO2437
FATTY ACID COMPOSITION OF BLACK SEA SHAD 
(ALOSA PONTICA) UNDER DIFFERENT COOKING 
PROCESSES
M. Stancheva1, A. Merdzhanova1, L. Makedonski1

1Medical University of Varna, Varna, Bulgaria

Background and objectives: In Bulgarian cuisine the fish 
traditionally is steamed or grilled before consumption. Tem-
perature processing of fish tissue enhances its taste, inactiva-

tes pathogenic microorganisms and increases its shelf life. The 
way of cooking may influence the content of fatty acids in fish 
tissue. The aim of this study was evaluate the effect of different 
cooking methods (steaming, grilling) on lipid content and fatty 
acid profile of edible part of commercially important Black Sea 
shad (Alosa pontica). 

Methods: Sample treatment procedure: steaming (over boi-
ling water,10 min, 90Â°C) and grilling (7 min, 220Â°C). Total 
lipid content in fish tissue was gravimetrically determinated 
after extraction, according to Bligh and Dyer procedure. Fatty 
acid methyl esters were determined by GC/MS. 

Results: The thermal processing of raw fish tissue results 
in reduction of total lipid content: by 21.28% after steaming 
and 36.17% after grilling. The steaming tends to increase the 
saturated fatty acid levels (by 12%), compared to raw samples. 
In case of grilling there was increase in monounsaturated fatty 
acids (by 10%). The steaming process, results in significant de-
crease (p<0.001) in omega- 3 (by 18%) and omega- 6 (by 16%) 
fatty acids (FA) levels. After grilling the omega â€“ 6 amounts 
remain almost unchanged, whereas the omega-3 polyunsatu-
rated fatty acids were significantly decrease (p<0.001) by 14%. 

Conclusions: The process of steaming affects in higher ex-
tent the both omega groups of FA, whereas after grilling only 
omega-3 FA was changed. In general, the fatty acid composi-
tion of Black Sea shad tissue did not reveal great losses in bio-
logically important omega-3 FA after heat treatment. Thus we 
can conclude that both methods of cooking are suitable for pre-
serving the biological active FA components in Black Sea shad. 

Key words: Alosa pontica, grilling, omega-3, omega-6, stea-
ming

PO2438
EVALUATION OF HACETTEPE UNIVERSITY DE-
PARTMENT OF NUTRITION AND DIETETIC FEMA-
LE STUDENTS’ EATING ATTITUDES AND HEALTHY 
LIFESTYLE BEHAVIORS
A. Cakmak1, F. Tamer1, N. Ersoy1, S B. Alkan1, G. Ersoy1

1Hacettepe University, Health Science Faculty, Nu-
trition and Dietetics Department, Ankara, Turkey

Background and objectives: This study is planned and 
applied with the aim of evaluation of Hacettepe University 
Department of Nutrition and Dietetics female students’ eating 
attitudes and healthy lifestyle behaviours. 

Methods: This study has been carried out on 160 volunteer 
female students who are studying at Hacettepe University De-
partment of Nutrition and Dietetics. A survey sheet including 
students’ demographic socio-cultural characteristics, dietary 
habits, anthropometric measurements (body weight, height, 
waist circumference) and 24-hour physical activity record, Ea-
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ting Attitudes Test-40 (EAT-40) and Health Promotion Life-
Style Profile Scale (HPLP) have been used and research data 
have been collected by face-to-face application of survey by a 
researcher. The analyses have been performed with SPSS 19. 

Results: The mean of the EAT-40 and HPLP score of the 
students was 13.6 ± 7.4, 124.1 ± 16 respectively. The prevalance 
of abnormal eating behaviours was 2.5% among students and 
the mean age was 20.5 ± 1.7 years. Students were grouped by 
some features and compared in terms of their groups in the 
score averages. EAT-40 scores of students who had a disease, 
went on diet and dissatisfied with body weight were signifi-
cantly high (p<0.05). Health responsibility scores of students 
who had a disease, went on diet, nutrition scores of students 
who didn’t skip main meal, whose BMI evaluated as normal 
were significantly high (p<0.05). 

Conclusions: The prevalance of abnormal eating behaviours 
among female students of Hacettepe University Department of 
Nutrition and Dietetic was found low. The mean HPLP score of 
the students was found higher than results of most researches 
which carried out on university students in Turkey. 

Key words: Eating attitudes, healthy life style behavior

PO2439
NUTRITION SITUATION IN THE OCCUPIED PALES-
TINIAN TERRITORY: REVIEW AND NUTRITION AS-
SESSMENT
E. Rivero1

1Acción Contra El Hambre, Madrid, Spain

Background and objectives: The current crisis that affected 
the West Bank and Gaza Strip is affecting the health and nutri-
tion status of the population. This assessment aimed to analyse 
the current state of nutrition in the Occupied Palestinian terri-
tory (oPt) and to make recommendations for Action Against 
Hunger´s positioning in the country and potential nutritional 
interventions. 

Methods: This assessment was based on a deep search and 
analysis of relevant secondary information on a national level 
that was gathered and analysed before and during field visits to 
the different oPt areas. Qualitative data gathering was carried 
out using several different techniques, in order to better un-
derstand the nutritional situation in potentially selected areas 
and the factors/causes related to the nutritional status of chil-
dren under five years of age and PLW. 

Results: Micronutrients deficiency is a concern in oPt con-
tributing to the prevalence of stunting found in the country. 
Iron deficiency, anaemia and vitamin A deficiency constitute 
a serious public health problem, despite the fact that the MoH 
has protocols on management and provides supplements free 
of charge. However, the non-compliance to current supple-

mentation programmes is a critical concern regarding public 
health. Vitamin D deficiency is also present in some areas in 
West Bank and iodine deficiency was also a serious public 
health problem in the oPt. The lack of awareness and the li-
mited access to healthcare lead to insufficient coverage and no 
compliance with the micronutrients supplementation. 

Conclusions: Nutrition protocols, the follow-up and su-
pervision system all need to be strengthened and changes to 
providing multiple micronutrients should be considered. An 
integral strategy to combat and control anaemia and other mi-
cronutrients deficiencies was recommended. The main recom-
mendations were: dietary enhancement and diversification, 
food fortification, vitamin and mineral supplementation and 
global public health and disease control measures. 

Key words: Nutrition, occupied Palestinian territories, as-
sessment

PO2440
FOLATE STATUS OF FILIPINO WOMEN OF CHIL-
DBEARING AGE
J. Desnacido1, L. Perlas1, R. Cheong1, J. Marcos1, J R. 
Ulanday1

1Food and Nutrition Research Institute, Taguig City, 
Philippines

Background and objectives: Folic acid (FA) is a B-vitamin 
required for proper cell growth and development of the embryo 
to ward off major birth defects of the brain and spine, known as 
neural tube defects (NTD’s). FA is required for the production 
of DNA, which is necessary for the rapid cell growth needed in 
the development of fetal tissues and organs in early pregnancy. 
The Philippine Health Statistics (PHS) listed congenital ano-
malies as the 5th leading cause of infant mortality which inclu-
ded NTD’s, spina bifida, and hydrocephalus among others. The 
objective of the study was to assess the folate status of Filipino 
women of childbearing age 

Methods: A cross-sectional sample of 2119 Filipino women 
of reproductive age ranging from 15 to 45 years from the 7th 
National Nutrition Survey (NNS) were included. Serum and 
red cell folate were analyzed using radioimmunoassay (RIA) 

Results: Based on red cell folate (<175 ng/ml), about 20.9%, 
were folate deficient while based on serum folate (<3.0 ng/ml), 
which is a measure of recent intake, the prevalence was 38.7%. 
On the regional level, the highest prevalence of serum and red 
cell folate was recorded in National Capital Region with 62.6% 
and 48% prevalence rates, respectively. On the other hand Nor-
thern Mindanao had the lowest prevalence of 10.7% for serum 
folate, while CAR and Cagayan Region had the lowest preva-
lence of 1.2% for RBC folate. 
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Conclusions: The high percentages of subnormal values of 
serum and red cell folate indicate alarmingly high prevalence 
of folate deficiencies among Filipino women of childbearing 
age. The findings strongly suggest the need for awareness and 
campaign for all women of childbearing age on the importance 
of taking folic acid every day day to reduce the risk of having a 
pregnancy affected by neural tube defects. 

Key words: Folate deficiency, Philippines childbearing age

PO2441
COMPARISON OF THE DESCRIPTION LEVEL OF 
FOOD CONSUMPTION DATA COLLECTED FROM 
24-HOUR DIETARY RECALLS AND A 7-DAY FOOD 
RECORD
S. Havard1, C. Dubuisson1, J L. Volatier2

1Dietary Survey Unit, French Agency for food, Envi-
ronmental and Occupational Health Safety (ANSES), 
Maisons-Alfort, France 
2Office of Scientific Support for Risk Assessment, 
French Agency for food, Environmental and Oc-
cupational Health Safety (ANSES), Maisons-Alfort, 
France

Background and objectives: As recommended by the Eu-
ropean Food Safety Agency, the food consumption data of the 
next French national dietary survey (INCA3) will be collected 
using the computerized-assisted 24-hour dietary recall (24-
HDR) program EPIC-Soft. To estimate the benefits in terms of 
food description generated by the change of dietary assessment 
method from the previous INCA surveys, we compared the 
level of detail and the quality of dietary data collected from 
two non-consecutive 24-HDRs using EPIC-Soft and a 7-day 
food record (7-dFR) in the French part of the European Food 
Consumption Validation (EFCOVAL) project and the French 
INCA2 survey respectively. 

Methods: The French EFCOVAL study was conducted in 
Southern France on 113 volunteers aged 45-65 years in 2008. 
Each food reported during the 24-HDR interviews was des-
cribed through a system of “facets/descriptors” representing 
different characteristics of food (eg. preservation method, pro-
duction method). The INCA2 survey was performed on 2624 
adults aged 18-79 years in 2006-2007. The subjects were asked 
to describe precisely all food and beverages consumed for one 
week (eg. brandname, preservation method). We assessed the 
description level of food data collected from both dietary as-
sessment methods and compared when it was possible, the 
proportion of “undefined” (or missing) data. 

Results: Overall, a higher level of detail concerning food 
description was collected from the 24-HDRs. Compared to 

the 7-dFR, additional information on packaging material, skin 
consumption or cooking method was automatically gathered 
for relevant foods. Information on some characteristics (eg. fat 
content, fortification, preservation method) was also more ac-
curately detailed from the 24-HDRs. Nevertheless, overall, the 
quality of data collected from these both methodologies see-
med relatively comparable in terms of proportion of undefined 
data. 

Conclusions: Using 24-HDR interviews with EPIC-Soft 
in the next INCA3 survey should ensure higher accurate and 
standardized dietary data collection. 

Key words: EPIC-Soft, 24-HDRs, 7-Dfr

PO2442
EFFICACY OF FERROUS GLUCONATE AND FE-
RROUS BISGLYCINATE CHELATE AS FORTIFI-
CANTS IN MAIZE-BASED COMPLEMENTARY 
FOOD ON IRON STATUS IN CHILDREN 24-59 
MONTHS
O. Sinisterra1, F. Fontes1, Y. Carrasco1, E. Pons1, D. Ulloa1, 
L. Lay1, I. Rios-Castillo2,3, M. Olivares3

1Department of Nutrition, Direction of Provision of 
Services of Health , Ministry of Health, Panama 
2World Food Programme, Regional Bureau for Latin 
America and the Caribbean, Panama 
3Micronutrient Laboratory, Institute of Nutrition 
and Food Technology, University of Chile, Chile

Background and objectives: Iron Deficiency (ID) is the 
most common Micronutrient Deficiency (MND) in the world. 
Food fortification is an important long-term strategy for ad-
dressing MND. The objective of the study was to evaluate the 
efficacy of two iron fortificants (ferrous gluconate and ferrous 
bisglycinate chelate) in a maize-based complementary food 
(Nutricrema®) on iron status in children 24-59 months. 

Methods: A prospective, double-blind, cluster-randomized 
trial conducted in a rural and indigenous area of Panama. The 
sample was 254 children with age mean 44 ± 10 months (51% 
male). During a six month period, 36 rural community soup-
kitchens were divided into two groups randomly assigned to 
receive either: Group-A (n=125): 90 g of Nutricrema® with 10 
mg of iron as ferrous gluconate; or Group-B (n=129): 90 g of 
Nutricrema® with 10 mg of iron as ferrous bisglycinate chelate. 
We measured Hemoglobin (Hb) before and after and ran des-
criptive and comparative analysis (ANCOVA, Chi2). 

Results: Mean ± SD of Hb before and after in group A was 
113 ± 10 and 113±8 g/l, respectively; and in group B was 111 
± 10 and 116 ± 7 g/l, respectively; mean ± SD of delta-Hb in 
group A and B was -0.2 ± 10 and 5±10 g/l, respectively (AN-
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COVA, treatment effect p<0.05, after adjusting for Hb baseli-
ne, sex and age). The prevalence of anemia before and after in 
group A was 43(34%) and 40(32%), respectively; and in group 
B was 61(47%) and 25(19%) (Chi2, p<0.05). 

Conclusions: We can conclude that a maize-based comple-
mentary food, fortified with 10 mg of iron as ferrous bisglyci-
nate chelate is effective to increase hemoglobin concentration 
and decrease prevalence of anemia among preschool-age chil-
dren when compared with ferrous gluconate. 

Key words: Indigenous population, child, anemia, malnu-
trition.

PO2443
MICRONUTRIENT STATUS AND INTAKE IN OMNI-
VORES, VEGETARIANS AND VEGANS IN SWITZER-
LAND
I. Aeberli1, R. Schüpbach1, R. Wegmüller1, C. Bergue-
rand2, M. Bui2

1Human Nutrition Laboratory, ETH Zurich, Zurich, 
Switzerland 
2Swiss Vitamin Institute, Epalinges, Switzerland

Background and objectives: Following a vegetarian or ve-
gan diet may lead to deficiencies of some micronutrients but 
information on direct associations in adults living in Switzer-
land is lacking. The aim of this study was therefore to assess 
the vitamin and mineral status of vegetarian and vegan adults 
living in Switzerland. 

Methods: Healthy adults between 18 and 50 years con-
suming an omnivorous (n=100), vegetarian (n=53) or vegan 
(n=53) diet since at least 1 year were recruited. Weight and 
height were measured and plasma concentration of the vi-
tamins A, C, E, B1, B2, B6, B12, folic acid, pantothenic acid, 
niacin, biotin and β-carotene as well as Fe, Mg and Zn was 
determined. Dietary intake was assessed using 3-day weighed 
food records and physical activity and lifestyle characteristics 
by questionnaires. 

Results: Omnivores had the lowest intake folic acid, Mg, 
vitamin C, E and niacin. Vegans reported low intakes of Ca, 
vitamin D and B12Despite a similar intake of total energy, BMI 
was significantly lower in vegans as compared to vegetarians 
and omnivores. Prevalence of folic acid deficiency was highest 
in omnivores (58%), while vegetarians showed the highest 
prevalence of vitamin B6 and niacin deficiency (58% and 34% 
respectively). Among vegans, 47% were Zn deficient. The pre-
valence of vitamin B12 deficiency was very low in all groups. 
Fe status indicators were comparable across the diet groups. 
More vegans (29%) than vegetarians (6%) and omnivores (3%) 
reported not to drink any alcohol. The groups did not differ 
regarding tobacco consumption and physical activity. 

Conclusions: Even though the groups differed substantially 
regarding micronutrient status and intake, deficiency preva-
lences were similar except for Zn, vitamin C, B6, niacin and 
folic acid. This indicates that vegetarians and vegans living in 
Switzerland are well informed and consume a diversified, well-
balanced diet. 

Key words: Micronutrients, vegetarians, vegans, dietary in-
take

PO2444
THE USUAL DIET IS CAPABLE OF MAINTAINING 
THE APPROPRIATE LEVEL OF VITAMINS IN THE 
NORTH AMERICAN POPULATION?
R. Lima1, G. Brito1, W. Conde1, V. Souza1

1Nutrition departament, Universidade of Sao Paulo, 
Sao Paulo, Brasil

Background and objectives: Relationship among food nu-
trient composition and micronutrients biomarkers is an im-
probable way to associate serum levels of micronutrients and 
diet. Establishing dietary patterns by multivariate analysis is 
best to do that and provide a view of diet as a whole, since they 
characterize the habitual food intake of individuals. The ob-
jective of the study was to estimate association among dietary 
patterns and serum micronutrients. 

Methods: Data comes from NHANES 2005-2006We used 
Principal Component Analysis (PCA) to estimate dietary 
patterns from Food frequency questionnaire (FFQ) data. We 
retained PCA components with eigenvalues>1 and chose cha-
racterize them by variables with loads ≥ |0.30|. PCA compo-
nents were interpreted as dietary patterns and their scores were 
calculated. To associate dietary patterns with serum levels of 
micronutrients we performed linear regression. Statistical sig-
nificance was set at p values <0.05. Analysis were done in STA-
TA (version 11). 

Results: We identified five dietary patterns characterized as: 
Pattern 1: milk and milk drinks, cheese, grain mixtures; Pattern 
2: eggs and legumes; Pattern 3: eggs, legumes, milk and milk 
drinks (exclusion of soups/gravies with meat, meat substitu-
tes); Pattern 4: legumes, alcohol (exclusion of meat and non-
alcoholic beverages); Pattern 5: fruits and alcoholic beverages 
(exclusion of soft drinks). All patterns showed a positive asso-
ciation to serum vitamin A. Patterns characterized by legumes 
and lower consumption of meat were negatively associated to 
the serum levels of Iron and B vitamins, patterns composed 
of alcohol were associated negatively to the serum Folic Acid 
and Vitamin E. Vitamin D is not associated with patterns that 
showed little variation of food. Beta coefficients of Pattern 1 
were similar to all serum micronutrients. 
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Conclusions: Patterns characterized by larger food diver-
sity were positively and equi-associated with serum micronu-
trients biomarkres. 

Key words: Micronutrients dietary patterns biomarkres

PO2445
VITAMIN D STATUS AMONG FAMILIES IN DEN-
MARK: BASELINE DATA FROM THE VITMAD STU-
DY
K H. Madsen1, H. Mejborn1, I. Tetens1, E W. Andersen2, C. 
Mølgaard3, R. Andersen1, L B. Rasmussen1

1Division of Nutrition, National Food Institute, 
Technical University of Denmark, Kongens Lyngby, 
Denmark 
2Department of Applied Mathematics and Com-
puter Science, Technical University of Denmark, 
Kongens Lyngby, Denmark 
3Department of Nutrition, Exercise and Sports, Fa-
culty of Science, University of Copenhagen, Copen-
hagen, Denmark

Background and objectives: The beneficial effect of vita-
min D in bone health is acknowledged and the vitamin has also 
been associated with several chronic diseases. It is therefore re-
levant to determine the prevalence of vitamin D insufficiency 
in different groups, and vitamin D statuses within families have 
not been studied previously. The objective of the present study 
was to evaluate serum 25-hydroxyvitamin D (25(OH)D) con-
centrations among families in Denmark (56 °N) after seasonal 
UVB peak and to ascertain determining factors. 

Methods: Cross-sectional study with 755 children and 
adults (4-60 y) recruited as families in the VitmaD study. Blood 
samples were collected in September-October 2010, and vita-
min D status was measured as serum 25(OH)D concentration 
by LC-MS/MS. Vitamin D intake and life style factors were 
assessed in self-administered questionnaires. Determinants of 
vitamin D status were identified in a linear mixed model with 
family as a random variable. 

Results: Mean (±SD) serum 25(OH)D concentration was 
75 ± 20 nmol/l (range 9-162 nmol/l) and only 10 % had 25(OH)
D <50 nmol/l. Determinants of serum 25(OH)D were age 
(p=0.036), BMI class (p=0.001), multi vitamin use (p=0.033), 
sun behaviour (p=0.005), outdoor stay (p=0.033), sun vacation 
(p<0.001), and physical activity (p=0.040). Gender (p=0.692) 
and vitamin D intake (p=0.238) were not associated to serum 
25(OH)D. 

Conclusions: The prevalence of vitamin D insufficiency 
among families in Denmark was low after seasonal UVB peak. 
Sun vacation was the strongest determinant for vitamin D sta-
tus at this time of the year. 

Key words: Vitamin D status, 25(OH)D, families, UVB 
peak.

PO2446
GROWTH ATTAINMENT AND HEMATOLOGICAL 
STATUS OF LOW-INCOME PRESCHOOL CHILDREN 
OF METROPOLITAN GUATEMALA CITY
J. Casimiro de Almeida1, A C. MacNott Ramos, M. Ol-
bert, N W. Solomons2, K. Schümann1

1Hildegard Grunow Foundation, Munich, Germany 
2Center for Studies of Sensory Impairment, Aging 
and Metabolism (CeSSIAM), Guatemala City, Guate-
mala 
3MBR Optical Systems, Wuppertal, Germany 
5Molecular Nutrition Unit, ZIEL, Research Center for 
Nutrition and Food Science, Technische Universität 
München, Freising, Germany

Background and objectives: Young children in the rapid-
growth period belong to a high-risk group for iron deficiency 
anemia (IDA), especially in low-income societies. The growth 
attainment achieved, however, is also a function of the adverse 
environmental circumstances and exposures in deprived set-
tings. Guatemala has the highest rate of stunting in the Western 
Hemisphere. We sought here to quantify growth attainment 
and anemia in preschool children from low-income communi-
ties in metropolitan Guatemala City. 

Methods: Anthropometric data, hemoglobin (Hb), ferritin, 
a marker of iron status, and white blood cell count (WBC) and 
C-reactive protein (CRP) as inflammatory biomarkers were de-
termined in 175 children (age 18.6 ± 0.9 months; range: 6-47 
months). Z-scores for common anthropometric indices were 
calculated using the WHO growth standard (2006). 

Results: The mean weight was 10.1 ± 2.5 kg (median: 9.1 
kg; range: 4.3-17.7 kg). The range of weight-for-age (WAZ) Z-
scores varied from -3.03 to +1.47. The mean length/height ran-
ge was 78.2 ± 9.2 cm (median: 72.9 cm; range: 62.5-101.0 cm). 
Height-for-age (HAZ) Z-scores varied from -3.67 to +1.97In 
total, 29 children (16.7%) were stunted (Z-score: <-2.0), 5 of 
them (2.9%) severely (z-score: <-3.0). The mean Hb was 12.3 
± 1.3 g/dl (median: 11.0 g/dl; range: 8.7-18.6 g/dl), with 27% 
showing anemia by an altitude-adjusted criterion (<11.7 g/dl). 
Ferritin ranged from 1.4 to 115.4 ng/ml, with 27.5% having 
ferritin <20 ng/ml, after adjusting for elevated CRP in 8 chil-
dren with values >5 mg/l. WBC exceeded 10,800/mm3 in 68 
(40.7%) of subjects. 

Conclusions: The rate of stunting in this low-income urban 
sample from the nation’s capital city is less than a third of the 
national, under-five average of 54% from the 2009-10 survey. 
Our anemia rate is 19 percentage-points below the 46% average 
for urban children in the same survey. 

Key words: Anthropometry, young children, low-income, 
Guatemala
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PO2447
DEVELOPMENT AND COMPARISON OF AN ONLI-
NE DIETARY ASSESSMENT TOOL FOR USE IN THE 
FOOD4ME STUDY
H. Forster1, R. Fallaize2, C. Gallagher1, C. O’Donovan1, C. 
Woolhead1, M. Walsh1, A L. Macready2, J. Lovegrove2, L. 
Brennan1, E R. Gibney1, M J. Gibney1

1Institute of Food and Health, University College 
Dublin, Ireland 
2Hugh Sinclair Unit of Human Nutrition and Insti-
tute for Cardiovascular and Metabolic Research, 
University of Reading, UK

Background and objectives: Online dietary assessment 
tools have the potential to become invaluable methods of asses-
sing dietary intake for personalised nutrition services. The aim 
of this study was to develop an online food frequency question-
naire (FFQ) for dietary data collection in the Food4me study 
and compare this with the validated European Prospective In-
vestigation of Cancer (EPIC) paper FFQ. 

Methods: The Food4me-FFQ consists of 157 food items 
and was developed to include standardised colour photogra-
phs to quantify portion size for each food item. Subjects com-
pleted the FFQ online and for most food items, subjects were 
requested to choose their usual serving size among seven pos-
sibilities. Subjects were recruited in two centres (Dublin and 
Reading) and each received the Food4me-FFQ and EPIC-FFQ 
in random order. Participants with more than 4 weeks between 
completing both FFQ’s were excluded from the analyses. 

Results: 113 subjects were recruited with a mean age 30 ± 
10 years (41%males,59%females). The Food4me-FFQ estima-
ted significantly higher mean energy intakes than the EPIC-
FFQ (p<0.0001). After energy adjustment mean total fat in-
takes remained significantly different, however, there were 
no significant differences for protein or carbohydrate intakes 
between the two methods. Crude unadjusted correlations for 
macronutrients ranged between 0.43 (% energy from polyun-
saturated fatty acids) and 0.72 (% energy carbohydrate). For 
micronutrients, unadjusted correlation coefficients were lowest 
for thiamin (0.46) and highest for vitamin C (0.69). Bland 
and Altman plots indicated good agreement between the two 
methods for assessing macronutrient intakes. 

Conclusions: Results demonstrate that the online Food-
4me-FFQ has good agreement with the EPIC-FFQ, particularly 
for macronutrients and many of the key micronutrients. The 
ability of the Food4me-FFQ to categorise nutrient intakes as 
low, recommended or high makes it a useful tool for persona-
lised nutrition. 

Key words: FFQ, online dietary assessment tool, persona-
lised nutrition 
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Ethiopia 
3Centro Nacional de Epidemiología, Instituto de 
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Background and objectives: Macro- and micronutrient de-
ficiencies are public health concerns in most developing coun-
tries, including Ethiopia. However, there is little information 
available on micronutrient status of school-aged Ethiopian 
children. The present study aims to assess copper, zinc, vitamin 
A and vitamin D deficiencies and evaluate how they relate to 
nutritional status measured by anthropometry. 

Methods: We conducted a cross-sectional study in Libo 
Kemkem and Fogera districts in Amhara State, Ethiopia. Sam-
pling was carried out by multistage cluster survey. 886 chil-
dren aged 4 to 15 years were recruited. Anthropometric data, 
and blood samples from 330 selected children, were collected. 
Copper and zinc serum concentrations were measured by 
atomic absorption spectroscopy, serum vitamin A by high-
performance-liquid chromatography, and serum vitamin D by 
immunoassay. Internationally agreed cut off points were used 
for assessing micronutrient deficiencies. Stunting and thinness 
were defined as Height-for-Age and Body-Mass-Index-for-Age 
Z scores < -2 standard deviations (SD) in relation to the WHO 
2007 Reference. Descriptive analyses and a stratified analysis 
by nutritional status were performed. 

Results: Stunting prevalence was 40%(354/886) and was-
ting prevalence 21.4% (190/886). Overall, copper, zinc, vitamin 
A and vitamin D deficiencies were seen in 1.5% (5/326), 10.1% 
(31/305), 32.3% (106/330) and 15.4% (46/296) of the children, 
respectively. Mean zinc serum levels were significantly lower in 
stunted children compared to non-stunted (91.5 µg/dl, SD 18.5 
versus 85.8 µg/dl, SD 17.2), p=0.03. Wasted children had lower 
vitamin A serum concentration levels than non-wasted chil-
dren (0.31 µg/ml, SD 0.17 versus 0.27 µg/ml, SD 0.11), p=0.014. 
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No differences were found in the levels of copper or vitamin D 
between malnourished and not malnourished children. 

Conclusions: Stunting, wasting and vitamin A deficiency 
should be considered severe public health problems in this 
area. Stunting is associated with low levels of zinc and wasting 
with low levels of vitamin A. 

Key words: Malnutrition, micronutrients, vitamin A, 
Ethiopia
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Background and objectives: To determine the impact of 
sugary beverages on thirst sensation and in physiological para-
meters involved in their regulation. 

Methods: 32 subjects (15 women), mean age of 22.3 ± 1.97 
with BMI between 18.5–25 kg/m2, were included in a crossover 
clinical trial at the same day of 4 consecutive weeks. Standardi-
zed breakfast was served and 1 hour after, 330ml of water(W), 
non-fat milk(NFM), orange juice(OJ) and iced tea(IT) were in-
gested. The same lunch was served 2h30 after preload. Thirst, 
desire to drink and mouth dryness were measured at baseline 
and every 30 minutes until the end of lunch. Glycaemia, plas-
matic sodium and osmolality were measured at the beginning 
and at the end of protocol. Ad libitum water intake at lunch was 
measured, and a food diary was taken to participants to record 
all food and fluid intake until 00.00 that day. 

Results: A main effect of time (p<0.001) but no effect of 
beverage (p>0.05) were observed for all motivational ratings. 
Only in men a main effect of beverage was noticed (p=0.01) 
with NFM leading to a non-significant increase in thirst sensa-
tion face to W (p=0.068) and IT (p=0.053). Water ingestion at 
lunch showed a main effect of beverage (p=0.018) with NFM 
tend to higher ingestion face to W (p=0.095) and IT (p=0.071). 
No changes were observed in osmolality but glycaemia decrea-
sed – more pronounced with sugary preloads – and plasmatic 

sodium increased (p<0.001). No differences in energy, sugar 
and sugary beverages intake throughout day were observed 
between beverages. 

Conclusions: Milk revealed a tendency to higher water 
intake in a subsequent meal and to an increase of thirst sen-
sation in men. Osmolality and sodium did not differ between 
beverages as well as energy, sugar and sugary beverages intake 
throughout day. 

Key words: Thirst, sugar, milk, orange juice, iced tea
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AND SWEETENED BEVERAGES ON ENERGY AND 
FLUID INTAKE THROUGHOUT DAY
P. Carvalho1, M. Sousa2, R. Barros1, P. Padrão1,3, P. Morei-
ra1, 3, 4, V. Teixeira1, 4
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Background and objectives: Determine the impact of the 
morning ingestion of sugary and sweetened beverages on ener-
gy and fluid intake throughout the day. 

Methods: 24 subjects (11 women), mean age of 21.5 ± 
2.33 y with BMI between 18.5–25 kg/m2, were included in a 
crossover clinical trial at the same day of 3 consecutive weeks. 
Standardized breakfast was served and 1 hour after 500 ml of 
water(W), sugar sweetened pineapple soda(PS; 11%sugar) and 
sucralose sweetened pineapple diet soda(PDS; 1%sugar) were 
ingested. The same lunch was served 2h30 after preload. After 
lunch, a food diary was taken to participants to record all food 
and fluid intake until 00h00 of that day. Energy and nutritio-
nal intake were estimated using an adapted Portuguese version 
of the nutritional analysis software Food Processor 10.0. Data 
analysis used a general linear model with repeated measures 
with beverage as within-subjects factor and sex as the between-
subjects factor. 

Results: No main effects of beverage (p>0.05) or 
beverage*sex interactions were observed for total energy, fluid 
and sugar intake. An interaction beverage*sex (p=0.043) was 
observed for the amount of sugary beverages ingested and a 
main effect of beverage (p=0.049) was registered in men, with 
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PS (637 ml ± 408) leading to a higher but non-significant in-
gestion of sugary beverages than W (406 ml ± 269, p=0.342) 
and PDS (343 ml ± 201, p=0.115). A main effect of beverage 
(p=0.047) and an interaction beverage*sex (p=0.023) was also 
observed for sugar ingested from sugary beverages with PS 
(65.2 g ± 45.1) leading to higher sugar intake compared to W 
(32 g ± 23.9, p=0.165) and PDS (29.2 g ± 27.5, p=0.068). 

Conclusions: Morning ingestion of sugary and sweetened 
beverages leads to similar energy, fluid and total sugar intakes 
throughout the day. A tendency to a higher intake of sugary 
beverages throughout the day was observed with sugary soda 
preload. 

Key words: Sugar, beverages, energy intake, morning
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IRON-BIOFORTIFIED PEARL MILLET PROVIDES 
ADDITIONAL BIOAVAILABLE IRON COMPARED 
TO REGULAR-IRON MILLET BUT TO A LESSER EX-
TENT THAN POST-HARVEST IRON-FORTIFIED MI-
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C. Cercamondi1, I. Egli1, E. Mitchikpe2, E. Boy3, F. Tossou4, 
C. Zeder1, J. Hounhouigan2, R. Hurrell1

1Laboratory of Human Nutrition, ETH Zurich, Zurich, 
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20006, USA 
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Background and objectives: Iron biofortification of pearl 
millet (Pennisetum glaucum) is a promising approach to com-
bat iron deficiency in millet consuming communities in deve-
loping countries. In this study, the potential of iron-biofortified 
millet to provide additional bioavailable iron in comparison to 
regular-iron and post-harvest iron-fortified millet was evalua-
ted by measuring iron absorption from composite meals based 
on the three millet types. 

Methods: Iron absorption from multiple composite meals 
was measured as erythrocyte incorporation of stable iron isoto-
pes. The study was conducted in 20 Beninese women with mar-
ginal iron status (plasma ferritin < 25 µg/l). 

Results: Fractional iron absorption from meals based on 
regular-iron millet (7.5%) did not differ compared to iron-
biofortified millet meals (7.5%; p=1.0) resulting in a higher 
quantity of total iron absorbed from the iron-biofortified millet 
meals (527 µg vs. 1125 µg; p<0.0001). Fractional iron absorp-
tion from post-harvest iron-fortified millet meals (10.4%) was 

higher than from regular-iron (P < 0.05) and iron-biofortified 
millet meals (p<0.01). Total iron absorbed from the post-har-
vest iron-fortified millet meals (1500 µg) was higher than from 
the regular-iron (p<0.0001) and iron-biofortified millet meals 
(p<0.05). 

Conclusions: Results indicate that iron-biofortified and 
post-harvest iron-fortified pearl millets have the potential to 
provide additional bioavailable iron compared to regular-iron 
pearl millet and could be effective to combat iron deficiency in 
millet consuming population. 

Key words: Iron biofortification, Iron bioavailability, Iron 
fortification, pearl millet
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MICRONUTRIENTS AND PREGNANCY; EFFECT OF 
SUPPLEMENTATION ON PREGNANCY AND PREG-
NANCY OUTCOMES: A SYSTEMATIC REVIEW
T. Alemu1, H. Taddese2
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Background and objectives: Every year more than 20 mi-
llion infants are born with low birth weight worldwide. About 
3.6 million infants die during the neonatal period. More than 
one third of child deaths are thought to be attributable to ma-
ternal and child under nutrition The objectives of the study 
were to systematically review the effect of supplementing va-
rious combinations and types of micronutrients on the course 
and outcomes of pregnancy. 

Methods: Electronic search of Medline, Pub Med, Health 
Internetwork access to Research Initiative, and Google Scho-
lar databases was conducted. Outcomes of interest were birth 
weight, low birth weight, small size for gestational age, prenatal 
mortality and neonatal mortality. After exclusion of irrelevant /
incomplete ones, 17 out of 115 articles were considered for the 
final analysis. 

Results: Majority of the articles reviewed favored the 
supplementation of micronutrients to pregnant mother. Some 
studies suggested calcium supplementation is associated with a 
significant protective benefit in the prevention of pre-eclamp-
sia. The remaining articles reviewed, showed significant benefit 
of multiple micronutrients supplementation during pregnancy 
in reducing low birth weight, small for gestational age births as 
compared to the usual iron-folate supplements. 

Conclusions: Supplying micronutrients, mainly multiple 
micronutrients have beneficial effect in reducing the risk of 
low birth weight and other complications. Further studies at 
various combination and doses of micronutrient supplements 
are recommended. 

Key words: Micronutrients, pregnancy outcomes, supple-
mentation
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PO2453
REVIEW OF THE STATE OF MICRONUTRIENT FOR-
TIFICATION OF WEANING FOODS IN GHANA AND 
THE WAY FORWARD
R. Pobee1, W. Plahar1

1CSIR-Food Research Institute, Accra, Ghana

Background and objectives: Weaning is a critical period 
during which the nutritional needs of the young child should 
not be compromised. International organizations and local re-
searchers have made attempts to improve on the complemen-
tary foods fed to infants from 6months upwards. This paper 
review articles on micronutrient fortification of food in Ghana 
and proposes a way forward. 

Methods: Literature search was done on Google Scholar, 
Sciencedirect and Agora on publications of weaning food for-
mulations and nutritional intervention studies with micronu-
trients. Both published articles and on-going work in the CSIR- 
Food Research Institute were reviewed. 

Results: Over the years, Ghana has improved its weaning 
formulations from traditional cereal-based weaning foods 
from maize, millet or sorghum which had low energy and pro-
tein density and contributed to protein-energy malnutrition, to 
formulations of complementary foods based on cereal –legume 
blends. This makes the porridge rich in energy and protein but 
deficient in important micronutrient such as iron and vitamin 
A and high in phytate which compromises on nutrient bioa-
vailability. In recognition of this drawback, various attempts 
have been made to fortify weaning foods with micronutrient 
powders both at community levels through community based 
milling and fortification, to household fortification of comple-
mentary foods with Sprinkles (SP) powder, crushable Nutritabs 
(NT) tablets, or energy-dense (108 kcal/d), fat-based Nutribut-
ter (NB). However, intervention studies with micronutrients 
dominate weaning food formulations with micronutrient. Mi-
cronutrient powder is very expensive and difficult to sustain in 
developing countries including Ghana. The proposed strategy 
is the use of different blends of locally available foods that are 
rich in specific micronutrients. 

Conclusions: Food-based strategies for the solution of mi-
cronutrient deficiency problems are more sustainable because 
of availability and low cost. 

Key words: Micronutrients, fortification, weaning, foods, 
Ghana
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Background and objectives: There is mounting evidence 
of the health-protective role of the consumption of fruits and 
vegetables, which are the major contributors to dietary po-
lyphenol intake. Some fruits are considered as natural functio-
nal foods because are the important sources of exogenous an-
tioxidants. In this context, it has been suggested that an intake 
of a rich antioxidant diet is inversely associated with a risk to 
develop some pathologies like cardiovascular diseases, cancer 
as well as aging. Fruit are also one of the largest contributors to 
total dietary antioxidant capacity, which is considered a dietary 
quality indicator. The objective of this work is contributing to 
the improvement the quality of the food composition tables. 

Methods: Fifteen different varieties of fruits cultivated and 
harvested in different periods of time in the Mediterranean 
area were fully studied. These fruits included watermelon, 
mango, medlar, persimmon, pomegranate, sapo melon, canta-
luz melon, galia melon, custard apple, quince, red grape, fine 
lemon, pirmafión lemon, smooth avocado and coarse avocato. 
Three different assays based on Electron Transfer (ET) and Hy-
drogen Atom Transfer (HAT) reactions were employed: Trolox 
Equivalent Antioxidant Capacity (TEAC), Ferric ion Reducing 
Antioxidant Power (FRAP) and Oxygen Radical Absorban-
ce Capacity (ORAC). Results. The antioxidant activity varies 
considerably from variety to variety. This variability among the 
same vegetable can be apparently explained by the influences 
of location, and harvest season, etc. Lemon, red grape and po-
megranate showed the most antioxidant activity while persim-
mon, quince and melon showed the less antioxidant activity. 

Conclusions: A complete set of antioxidant assays was per-
formed in order to do more comprehensive the antioxidant po-
tential of these typical fruits to complete and improve the food 
composition tables. 

Key words: Fruits, antioxidant activity, ORAC, TEAC, 
FRAP.



1451Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

PO2455
WATER FROM FLUIDS IS THE MAIN DRIVER OF TO-
TAL WATER INTAKE IN HEALTHY FRENCH ADULTS
E. Perrier1, I. Guelinckx1, A. Klein1

1Danone Research, Palaiseau, France

Background and objectives: Various international orga-
nizations have set daily reference values for total water intake 
(TWI), which includes water from beverages (total fluid intake, 
or TFI) as well as food moisture. To-date, the relative contribu-
tions of various beverage categories and food moisture to TWI 
are not well-described. The objective of this analysis was to 
determine the relative contribution of TFI and moisture from 
food to TWI. 

Methods: 190 healthy French adults (age: 25-40 years; BMI: 
18.5-29.5 kg/m2) completed online food and fluid diaries over 
three consecutive weekdays. TWI was determined from fluids 
in 7 categories (plain water, flavored water, milk products, still 
sweetened beverages, carbonated sweetened beverages, hot 
drinks, and alcohol), and water from food was determined 
using a database of food moisture for over 1300 generic foods. 

Results: TWI was 2.80 ± 1.30 l/day, with 1.91 ± 1.19 l coming 
from TFI. TFI explained 91% of the variance in TWI (Pearson’s 
r=0.95; p<0.001), while water from food was highly variable 
and only moderately correlated to TWI (r=0.43; p<0.001). On 
average, 65% ± 15% of TWI came from fluids. Moreover, linear 
regression demonstrated that the percentage of TWI obtained 
from fluids increased as a function of TWI (p<0.001), with the 
lowest deciles of TWI obtaining a lower percentage of water 
from fluid than the highest deciles. 

Conclusions: Water from fluids is the main driver of total 
water intake, with plain water as the major contributor to water 
from fluids. Furthermore, water from food moisture is highly 
variable between individuals and varies as a function of total 
water intake. This suggests that individuals who consume high 
fluid volumes also consume more foods that are high in mois-
ture content, such as fruits and vegetables. 

Key words: Total water intake, fluids, healthy adult French
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Background and objectives: Dietary and physical as-
sessment tools depict useful methods to capture lifestyle chan-
ges and can provide ideas for prevention of lifestyle-related 
diseases. Such tools should be validated for each country and 
region to be culturally sensitive. The current study aimed to va-
lidate a semi-quantitative food frequency questionnaire (FFQ) 
and physical activity questionnaire (PAQ) for the Kilimanjaro 
Region, Tanzania. 

Methods: A cross-sectional study was performed in two 
urban and three rural areas in Kilimanjaro Region, 2012. The 
study included 117 participants between the age of 18 and 65 
with no diagnosed diseases. A semi-quantitative FFQ, which 
assessed the food intake of the previous month, was validated 
against two 24h dietary recalls (DR). A PAQ, which assessed 
the activity of the previous week, was validated against two 24h 
physical activity recalls (PA). Data were analyzed with Nutri-
survey and SPSS. Paired sample t-test was used for validation 
and Krippendorff ’s alpha to test data compliance. 

Results: A total of 98 FFQ and 77 PAQwere included into 
the validation. Mean energy intake was2864.47 kcal (± 931.01) 
based on FFQ.Mean PAL, based on PAQ was 1.8 (± 0.34). Ac-
cording to paired sample t-test, mean nutrient intakes signifi-
cantly differed between FFQ and 24h dietary recall. Same was 
true for mean physical activity PAQ and 24h physical activity 
recall. Krippendorff ’s alpha comparison showed no agreement 
in both tools (FFQ and 24h DR r=-0.13; PAL and 24h PA r=0.2). 

Conclusions: Reported dietary intake and physical activity 
differed between the assessment tools. Overestimation seemed 
to be frequent in both FFQ and PAQ, whereas underreporting 
was in the 24hr-recalls. Further adjustments and possible sim-
plification of the FFQ and PAQ have to be done forimproving 
the assessment toolswhich are used to monitor dietary intake 
and lifestyle patterns. 

Key words: Validation, Physical activity, Food intake, Tan-
zania
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Background and objectives: Malnutrition in infancy and 
early childhood is responsible for over 3 million child deaths 
yearly. Moreover, malnutrition in early childhood predisposes 
to a higher risk for non-communicable diseases such as obesity 
and cardio-vascular diseases later in life through metabolic al-
terations which are still not fully understood. Rapid growth du-
ring the first 2 years of life and fat mass at 2 yrs of age are strong 
predictors for later obesity. This paper investigates body com-
position in early childhood in relation to micronutrient status. 

Methods: Anthropometry (weight, height, MUAC, skin-
folds), body composition (deuterium dilution) and micronu-
trient status (iron, zinc, vitamin A) were measured at 6 mo and 
15 mo of age. The infants were participating in the WinFood 
project which studied the effectiveness of fortified complemen-
tary foods (FCF) in improving health and growth. 

Results: From 269 Cambodian infants data on body com-
position and micronutrient status were available for both time 
points. Lean body mass increased with 1.96 ± 0.59 kg, whereas 
the percentage of body fat decreased from 21.7% to 14.9% over 
the study period (p<0.001). At 6 and 15 mo of age, body fat was 
strongly correlated to ponderal growth (WHZ, p<0.01) but not 
to length growth (HAZ) or gender. Vitamin A and zinc status 
were not related to fat mass. Iron status at 6 and 15 months 
of age significantly correlated with body composition, with in-
fants with no iron stores at endpoint having a higher fat mass 
(14.0% vs 15.5%, p=0.02). 

Conclusions: Iron status, but not vitamin A or zinc status, 
was related to body composition in Cambodian infants. FCF 
aimed at improving micronutrient status in early childhood 
may have long term health benefits. 

Key words: Body composition, iron, infants, obesity
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Background and objective: Sickle cell disease (SCD) is the 
world`s most common hereditary hemoglobinopathy. Poor 
nutritional status and delayed skeletal development have been 
recognized in children with SCD. The goal was to evaluate the 
associations between nutritional status, hematological parame-
ters and bone age. 

Methods: Children between 24-70 months old with SCD-
SS from Rio de Janeiro participated in the study. Age and gen-
der-specific z scores for BMI, weight, height and weight/height 
and adequacy for mid-upper arm circumference (MUAC), 
triceps skinfold and mid arm muscle circumference (MAMC) 
were determined in all subjects. Blood samples were obtained 
to determine hemoglobin, hematocrit, reticulocyte count, lac-
tate deydrogenase (LDH), hemosedimentation velocity (HSV) 
and serum calcium and magnesium. Bone age and relative 
bone age (difference between bone age and chronological age) 
were also assessed. 

Results: 74 children were evaluated (60.8% male). Mean 
chronological age and relative bone age were 46.6 ± 14.9 
and -8.9 ± 10.7 months, respectively. 9.5% were at risk of 
overweight, 4.1% presented overweight and 2.7% were un-
dernourished. 9.5% presented low height-for-age and 1.4% 
had very low height-for-age. Stunting was greater than weight 
deficit: 4.1% presented low weight-for-age. BMI-for-age 
and weight-for-age z scores were correlated with hematocrit 
(r>0.29, p<0.038). Weight-for-age was also associated with 
hemoglobin (r=0.31, p<0.022) and inversely associated with 
HSV (r=-0.34, p<0.018). MUAC and MAMC`s adequacy were 
associated with hemoglobin (r>0.34, p<0.014) and hematocrit 
(r>0.35, p<0.010). Relative bone age was associated with he-
moglobin (r=0.38, p<0.011), serum calcium (r=0.37, p<0.029), 
BMI-for-age (r=0.31, p<0.028), weight-for-age (r=0.42, 
p<0.002), height-for-age (r=0.31, p<0.029) and weight-for-
height (r=0.33, p<0.037) z scores. Bone age was inversely asso-
ciated with serum magnesium (r=-0.40, p<0.010). No correla-
tions between LDH and nutritional status were observed. 

Conclusions: Our results indicate transition in nutritional 
status in children with SCD-SS with presence of overweight. 
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Poor nutritional status was associated with worse hematologi-
cal parameters that may contribute to higher delayed bone age. 

Key words: Sickle-cell-disease, growth, children 

PO2459
NUTRITIONAL STATUS AND DIETARY INTAKE IN 
CHILDREN WITH SICKLE CELL DISEASE
P. Mataratzis1,2, D. Lino1,2, F. Bezerra1,2, M. Citelli1,2, A. 
Freitas1, 2, K. Souza1, 2, J. Valle1,2, C. Cople-Rodrigues1,2

1Institute of Nutrition, State University of Rio de 
Janeiro, Rio de Janeiro, Brazil 
2Reference Center on Nutritional Surveillance of He-
moglobinopathies, Nutrition in Hematology Clinic, 
Pedro Ernesto`s Hospital, Rio de Janeiro, Brazil

Background and objectives: Children with sickle cell di-
sease (SCD) homozygous type (SS) usually present poor nutri-
tional status due decreased appetite, inadequate dietary intake 
and increased energy expenditure. The goal was to evaluate the 
associations between nutritional status and dietary intake. 

Methods: Children (2-5y) with SCD-SS from Rio de Janeiro 
participated in the study. Age and gender-specific Z-scores for 
body mass index (BMI), weight, height and weight/height and 
adequacy for mid-upper arm circumference (MUAC), triceps 
skinfold and mid arm muscle circumference (MAMC) were 
determined. Dietary intake was evaluated by two 24-hour re-
call to assess estimated energy intake (EEI), carbohydrate, pro-
tein, total fat, calcium, phosphorus and magnesium. 

Results: 40 children were evaluated (65% male), 15% were 
at risk of overweight and 2.5% presented overweight. Height-
for-age and weight-for-age Z-scores were low in 12.5% and 
2.5%, respectively. Mean EEI was 1399 ± 414 kcal/d provided 
from carbohydrate (58%), protein (15%) and total fat (27%). 
Mean total fat intake was low in 72% children under 3y, ac-
cording to DRI. EEI was associated with adequacies of MUAC 
(r=0.41, p<0.008) and MAMC (r=0.38, p<0.017), weight-for-
age (r=0.40, p<0.011) and height-for-age (r=0.32, p<0.046) 
Z-scores. Carbohydrate, protein and total fat intake were co-
rrelated with adequacies of MUAC (r>0.34, p<0.032) and 
MAMC (r>0.33, p<0.038). Carbohydrate intake was also as-
sociated with weight-for-age (r=0.41, p<0.009) and height-for-
age (r=0.37, p<0.020) Z-scores. Protein intake was associated 
with weight-for-age (r=0.40,p<0.011) and weight-for-height 
(r=0.41, p<0.024) Z-scores. Total fat intake was associated 
with triceps skinfold`s adequacy (r=0.37, p<0.019). Calcium 
intake was below DRI in 78% of the children. Calcium and 
phosphorus intake were correlated with adequacies of MUAC 
(r>0.44,p<0.005) and MAMC (r>0.54, p<0.000), BMI-for-age 
(r>0.49, p<0.001), weight-for-age (r>0.60,p<0.000), height-for-
age (r>0.42, p<0.005) and weight-for-height (r>0.51, p<0.004) 
Z-scores. 

Conclusions: Adequate dietary intake was associated with 
better nutritional status. Nutritional following is necessary to 
improve nutritional status in SDC-SS children. 

Key words: Sickle-cell-disease, dietary intake, nutritional 
status 

PO2460
NUTRITIONAL STATUS AND BODY COMPOSITION 
OF UGANDAN WOMEN LIVING WITH HIV/AIDS
H. Namusoke1, A. Hills2, N. Byrne2

1Mwanamugimu Nutrition Unit, National Referral, 
Mulago Hospital, Kampala, Uganda 
2Queensland University of Technology, Kelvin Grove 
Campus, Brisbane, Australia

Background and objectives: Antiretroviral therapy (ART) 
increases chances of survival, with concerns regarding fat re-
distribution; linked to protease inhibitors (PIs), in addition to 
older age and being female. We assessed physical characteris-
tics using a comprehensive anthropometric protocol and to 
predict body composition. 

Methods: 211 (88 ART-naïve), 15-49 year-old women, 
through cross-sectional approach, with information on disease 
and medication status. 

Results: 34.1 ± 7.65 years old, 4.63 ± 4.78 years with infec-
tion and 2.8 ± 1.9 years on ARVs, 8.1% received PIs and 26% of 
them had ever changed regimen. Mean nutritional status and 
predicted percent body fat values was acceptable; different for 
participants receiving ARVs and the HIV-infected ART-naïve. 
Fat (%) estimated by BMI and skinfold thickness and BIA was 
similar to that by deuterium oxide dilution technique. Using 
BMI, 7.1% of patients were underweight (<18.5 kg/m2) and 
46.4% were overweight/obese (≥25.0 kg/m2). Waist circumfe-
rence characterized 40% as centrally obese. Deuterium dilution 
technique showed no between-group difference in body com-
position (p=0.045), with a very small effect (0.021). Older age 
(r= 0.430, se= 0.089, p=0.000), time spent receiving ARVs (r= 
0.972, se = 0.089, p=0.006), time with the infection (r= 0.551, 
se= 0.089, p=.000) and receiving ARVs (r= 2.940, se= 1.441, 
p=.043) were independently associated with %fat. Older age 
was the greatest single predictor of body fat. BMI gave better 
information than weight alone could; in that, mean %fat per 
unit BMI (n=192) was significantly higher in patients recei-
ving treatment (1.11 ± 0.31) vs. the exposed group (0.99 ± 0.38, 
p=0.025). 

Conclusions: There were more overweight/obese partici-
pants than in the general Ugandan population, associated with 
ART status. 

Key words: Nutritional status, body composition, Ugandan 
women, HIV/AIDS
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PO2461
PLASMA SOLUBLE TRANSFERRIN RECEPTOR 
CONCENTRATION IS ASSOCIATED WITH ABSO-
LUTE RETICULOCYTE COUNTS, INFLAMMATION, 
AND MALARIA INFECTION IN URBAN CAME-
ROONIAN CHILDREN
R. Engle-Stone1, A. Ndjebayi2, M. Nankap2, A. Tarini2, M. 
Gimou3, J. Erhardt4, K. Brown1

1Program in International and Community Nutri-
tion, University of California, Davis, CA, USA 
2Helen Keller International, Yaoundé, Cameroon 
3Centre Pasteur, Yaoundé, Cameroon 
4VitA-Iron Lab, Willstaett, Germany

Background and objectives: Several studies have reported 
greater prevalence of iron deficiency (ID) as measured by plas-
ma soluble transferrin receptor (pTfR) compared with ferritin 
(pF), even after correcting for inflammation. Because pTfR can 
reflect both rate of erythropoiesis and tissue iron demand, we 
examined factors associated with pTfR in a malaria-endemic 
setting. 

Methods: In a representative, cluster survey of 306 pairs of 
children 12-59 mo and women 15-49 y in urban Cameroon, we 
collected blood samples to assess absolute reticulocyte counts 
(ARC, an indicator of erythropoiesis), hemoglobin and malaria 
infection, and plasma indicators of iron status (pF and pTfR) 
and inflammation (C-reactive protein and α1-acid glycopro-
tein). 

Results: Anemia and inflammation were present in 48% 
and 46% of children and 44% and 22% of women, respectively; 
8% of children and 5% of women had malaria. The apparent 
prevalence of ID ranged from 9.1% (inflammation-adjusted pF 
<12 µg/l) to 24.7% (pTfR >8.3 mg/l) among children and from 
8.7% (pTfR >8.3 mg/l) to 16.8% (adjusted pF <15 µg/l) among 
women. Children with elevated pTfR (n=71) had greater ARC 
(median: 50.0 vs 36.0 cells/nl), lower hemoglobin (106 vs 112 
g/l), and greater risk of malaria (19.7 vs 4.2%), inflammation 
(60.5 vs 41.7%), and low adjusted pF (27.3 vs 3.2%) than chil-
dren with low pTfR (P<0.01, controlling for age). Compared to 
women with low pTfR, women with elevated pTfR (n=26) had 
lower hemoglobin (106 vs 122 g/l) and were more likely to have 
low adjusted pF (61.7 vs 12.5%, p<0.001), but ARC and pre-
sence of malaria, inflammation, and pregnancy did not differ. 

Conclusions: In this setting, elevated pTfR is associated 
with increased erythropoiesis, inflammation, and malaria 
among children, so pTfR may overestimate the prevalence of 
ID. Among women, elevated pTfR represents mainly ID, possi-
bly because infection prevalence was low. 

Key words: Iron inflammation malaria

PO2462
APPARENT OBESITY AT A LOWER BODY MASS IN-
DEX IN BANGLADESHI WOMEN
S. Shaikh1, K J. Schulze2, R D. Merrill2, A A. Shamim1, H. 
Ali1, L. Wu2, R D W. Klemm2, S. Mehra2, M. Rashid3, P. 
Christian2, K P. West Jr2

1Jivita Project, Gaibandha, Bangladesh 
2Center for Human Nutrition, Johns Hopkins Univer-
sity, Baltimore, USA 
3Partnership for Population Development, Dhaka, 
Bangladesh

Background and objectives: It has been observed that 
South Asians have a higher percent body fat at a given body 
mass index (BMI) than Western populations. We explored the 
relationship between percent body fat (%BF), estimated by 
bioelectrical impedance analysis (BIA) and skinfold measure-
ments, and BMI to establish cutoff levels of BMI for defining 
obesity based on %BF in rural Bangladeshi women of repro-
ductive age. 

Methods: A community-based assessment of nutritional 
status was conducted at 3 months postpartum, representing a 
point in time when maternal nutritional status is comparable 
to periconceptional status, in 1555 women who participated in 
a placebo-controlled, antenatal, weekly vitamin A or beta-ca-
rotene supplementation trial. Anthropometric measurements 
(height, weight, triceps and subscapular skinfolds) were taken 
and resistance at 50 kHz was measured using single frequency 
BIA. Percent body fat was calculated from skinfold thickness’ 
using the Siri equation and from resistance using a previously 
validated BIA equation for predicting body fat in this popula-
tion. 

Results: Mean (SD) weight was 42.8 (5.9) kg, height was 
149.1 (5.3) cm, BMI was 19.2 (2.2) kg/m2, and %BF was 23.7 
(4.8) and 23.3 (4.9) by skinfold and BIA methods, respectively. 
Receiver operating characteristic (ROC) curve analysis showed 
that a BMI of 21.5 kg/m2, versus a conventional cutoff of 25 
kg/m2, optimized sensitivity (82.5%) and specificity (90.8%) 
and minimized misclassification of subjects with %BF >30, the 
standard definition of obesity. 

Conclusions: In Bangladesh, the conventional BMI cut-off 
of 25 kg/m2 markedly underestimated the prevalence of obesi-
ty (BF>30%). Rather, in this rural Bangladeshi setting, women 
are obese, in terms %BF, at a lower BMI than in non-South 
Asian populations. 

Key words: Bioelectrical impedance analysis, body mass in-
dex, fat percent, Bangladesh, women
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PO2463
ADEQUACY TO FIBER INTAKE ACCORDING TO 
BODY MASS INDEX IN ADULT POPULATION OF 
ROSARIO (ARGENTINA)
M E. Zapata1,2, R. Bufarini1, N. Lingiardi1, M M. Bibiloni2, 
J A. Tur2

1Licenciatura en Nutrición, Facultad de Química, 
Universidad del Centro Educativo Latinoamericano, 
Rosario, Santa Fe, Argentina 
2Grupo de Investigación en Nutrición Comunitaria 
y Estrés Oxidativo and CIBERobn CB12/03/30038 Fi-
siopatología de la Obesidad y la Nutrición, Instituto 
de Salud Carlos III, Universitat de les Illes Balears, 
Palma de Mallorca, Illes Balears, España

Background and objectives: The non-communicable chro-
nic diseases are a key public health problem in low-middle- 
and high-income countries, and incidence and mortality rates 
are rapidly increasing in many previously low-risk countries. 
Epidemiological studies suggest that dietary fiber intake help 
maintain a healthy body weight. The aim of this study was to 
assess the dietary fiber adequacy of adults from Universidad 
del Centro EducativoLatinoamericano (UCEL) of Rosario, 
Argentina, and to describe the adequacy according body mass 
index.

Methods: A cross-sectional study was carried out and eva-
luated 88 students and employees of UCEL (34.1 ± 12.8 years). 
Food intake was assessed through four 24-hour recall along 
a year. Adequacy of fiber intake was calculated according to 
Dietary Reference Intakes (FNB-IOM, 2002/2005) by sex and 
age. Prevalence of overweight and obesity were calculated ac-
cording to the WHO classification (overweight: BMI >25-<30 
kg/m2; obesity: BMI >30 kg/m2). 

Results:The mean of dietary fiber adequacy was 62.3 ± 
21.6%% (CI 95% 57.7-66.8). The prevalence of overweight and 
obesity was 44.3%. Significant differences (p<0.001) in dietary 
fiber adequacy by BMI classification were found, with high 
adequacy in normal-weight (70.2 ± 22.3%; CI 95% 63.8-76.6) 
than in overweight/obesity (52.4 ± 16.2%; CI 95% 47.1-57.6) 
subjects. 

Conclusions: It has been suggested that enough fiber in the 
diet will tend to prevent excessive food intake, so it is necessary 
to encourage adequate consumption of whole cereals, fruits, 
vegetables and pulses to increase the contribution of fiber to 
the diet and prevent weight increase. 

Key words: Fiber intake, body mass index, adults
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MICRONUTRIENT STATUS IN DIABETIC RETINO-
PATHY
G B. Reddy1, A. Satyanarayana1, N. Balakrishna1, M. Si-
vaprasad1, P Y. Reddy1, P. Lopamudra1, P. Suryanarya-
na1, K. Viswanath2, R. Ayyagari3

1National Institute of Nutrition, Hyderabad, India 
2Pushpagiri Vitreo Retina Institute, Hyderabad, India 
3University of California, San Diego, USA

Background and objectives: Multiple factors are likely to 
be involved in predisposing diabetic subjects to diabetic reti-
nopathy (DR), as evidenced by the fact that many but not all 
diabetic patients develop DR. In this study we have evaluated 
the micronutrients status in DR with an ultimate goal to un-
derstand the role of genotype-nutrient interaction in DR. 

Methods: A hospital based cross-sectional case-control 
study was conducted with 300 type-2 diabetic subjects with 
retinopathy (DR) (n=200) and without retinopathy (DNR) 
(n=200) along with 100 normal control (CN) subjects based 
on strict inclusion and exclusion criteria. Diabetic subjects on 
nutritional supplements and history of nephropathy and other 
complications were excluded. Based on ophthalmic examina-
tion including FFA, patients were classified as DNR or DR. In 
addition to regular clinical profile, the blood levels of all the 
vitamins and trace elements were analyzed by HPLC, atomic 
absorption, spectrophotometric methods. 

Results: Among trace elements, an inadequacy in blood le-
vels of manganese, cobalt and zinc was found in DR patients 
compared to CN and DNR. Excepting vitamins folic acid B6, 
B12 and D, blood levels of all the vitamins were not different 
between the groups. While, levels of vitamin B6, folic acid and 
vitamin D were significantly lower in diabetic groups as com-
pared to controls, there was no difference between DNR and 
DR groups. This study revealed a significantly lower level of 
plasma vitamin-B12 in DR patients compared to CN and DNR 
groups. While plasma homocysteine levels were found to be 
higher in diabetes patients compared to control subjects, ho-
mocysteine was further higher in DR group. 

Conclusions: These results suggest an association between 
vitamin-B12 deficiency and hyperhomocysteinaemia in DR 
and further indicate that vitamin-B12 deficiency could be an 
independent risk factor for DR. 

Key words: Diabetic retinopathy, micronutrients, vitamin 
B12, homocysteine
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EFFECT OF IRON FORTIFIED COWPEA FLOUR ON 
IRON STATUS STATUS OF SCHOOL CHILDREN IN 
NORTHERN GHANA
A R. Abizari1,2, D. Moretti2, M. Zimmermann2,4, M. Ar-
mar-Klemesu3, I. Brouwer2

1University For Development Studies, School of 
Medicine and Health Sciences, Tamale, Ghana 
2Division of Human Nutrition, Wageningen Univer-
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3Department of Nutrition, Noguchi Memorial 
Institute for Medical Research, University of Ghana, 
Legon, Ghana 
4Human Nutrition Laboratory, Institute of Food 
Science and Nutrition, Swiss Federal Institute of 
Technology, Zurich, Switzerland

Background and objectives: Cowpeas, like other legumes, 
contain high amounts of native iron but are rich in phytic acid 
and polyphenols inhibiting iron absorption. NaFeEDTA may 
overcome the combined inhibitory effect of phytic acid and po-
lyphenols. Our objective was to test the efficacy of NaFeEDTA 
fortified cowpea meal in improving iron status of school chil-
dren in a malaria endemic area. 

Methods: We conducted a double-blind controlled trial 
with 5 – 12-y-old school children from two rural communities 
in northern Ghana (n = 241). Eligible children were randomly 
assigned to two treatment groups to receive either cowpea meal 
fortified with 10 mg Fe/meal as NaFeEDTA, or an identical but 
non-fortified cowpea meal. Meals were provided 3 d/wk for a 
period of about 7-mo under strict supervision. Mass dewor-
ming and malaria antigenemia screening and treatment were 
carried out at baseline and 3.5-mo into the trial. 

Results: Consumption of cowpea flour fortified with Na-
FeEDTA resulted in significant improvement of Hb (p<0.05), 
SF (p<0.001) and body iron stores (p<0.001) and reduction of 
TfR (p<0.001) compared to non-fortified flour. Fortification 
resulted in 30% and 47% reduction in the prevalence of iron-
deficiency (ID) and iron-deficiency anemia (IDA) (p<0.05), 
respectively. 

Conclusions: The results indicate that fortification of cow-
pea flour with NaFeEDTA overcomes the combined inhibitory 
effect of phytic acid and polyphenols and, when used for tar-
geted school-based fortification of cowpea flour, is effective in 
reducing the prevalence of ID and IDA among school children 
in malaria endemic rural northern Ghana. 

Key words: Fortification, iron-deficiency, schoolchildren, 
Ghana
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SUB-CLINICAL INFLAMMATION AND EFFECT OF 
IRON SUPPLEMENTATION IN UNDER-TWO-YEAR-
OLD INDONESIAN CHILDREN
U. Fahmida1, M K. Htet1, 2, D. Thurnham3

1SEAMEO-RECFON, Regional Center for Food and 
Nutrition, University of Indonesia 
2Research Institute Trisakti University, Indonesia 
3Northern Ireland Centre for Food and Health, 
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Coleraine, UK

Background and objectives: Sub-clinical inflammation 
(SCI) influences iron indicators and hemoglobin levels, whi-
le studies have reported anti-inflammatory role of long-chain 
polyunsaturated fatty acids (LCPUFA). However, there is limi-
ted information on the influence of SCI and EPA/DHA supple-
mentation on effectiveness of iron supplementation. This study 
aims to investigate the influence of SCI and EPA/DHA supple-
mentation on effect of iron supplementation to improve he-
moglobin and iron status. 

Methods: A randomized, double-blinded controlled trial 
was conducted in Lombok, West Nusa Tenggara Province, 
Indonesia (ClinicalTrials.gov Identifier: NCT01504633). The-
re were four groups: placebo, Fe (16 mg elemental iron/day), 
EPA/DHA (20 mg/100mg per day) and Fe+EPA/DHA (n=60/
group). Indicators of SCI (CRP, AGP), iron status (serum ferri-
tin/SF, transferin receptor/sTfR, body iron store/BIS) and he-
moglobin were assessed at baseline and after 24-week supple-
mentation (endline). 

Results: SCI was associated with higher SF and lower BIS 
at baseline. However in groups who received iron, there was 
no difference in improvement of hemoglobin, SF, sTfR, BIS 
between SCI groups (18.7 g/l, 53.6 µg/l, -2.7 mg/l, 6.6 in SCI 
and14.7 g/l, 41.9 µg/l, -2.6 mg/l, 7.0 in non-SCI respectively). 
In both stratum with and without SCI, improvement in he-
moglobin, SF, sTfR and BIS was significantly better in groups 
who received iron. The same pattern was observed when strati-
fied by with and without DHA supplementation. 

Conclusions: Within the regime of iron dosage used in this 
study (equivalent to 2 mg/kg.day) iron supplementation im-
proved hemoglobin and iron status regardless of SCI status and 
EPA/DHA supplementation. 

Key words: EPA/DHA, iron status, iron supplementation, 
sub-clinical inflammation, under-two-year-old children
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A PROSPECTIVE STUDY OF NUTRITIONAL STATUS 
OF PATIENTS WITH CHRONIC MALNUTRITION 
UNDER DIETARY TREATMENT
R. Popova1, D. Popova1, B. Strahilova1

1Medical University,University Hospital ‘Queen 
Giovanna - ISUL’,Clinic of Metabolic Diseases and 
Dietetics, Sofia, Bulgaria

Background and objectives: Patients with chronic mal-
nutrition have bad quality of life with diminished capacity of 
working and deteriorated social status.The aim of our study is 
to assess the effectiveness of different therapeutic approaches 
on patients with chronic malnutrition, who were admitted at 
the Clinic of metabolic diseases and dietetics. 

Methods: We analyze the results of 52 malnourished pa-
tients with different etiology. They have: 1primary anorexia 
or/and bulimia nervosa 2secondary anorexia with depressive 
syndrome 3chronic gastrointestinal diseases 4status after sur-
gery Patients are reviewed two times – at the beginning of the 
study and after 24 months. We measure the body composition 
with bioelectrical impedance analyser „Tanita TBF – 401A” and 
the muscle strength with dynamometer “SAEHAN”. We test 
the cognitive function by Mini Mental State Examination and 
investigate their usual nutritional habits using standard ques-
tionnaire. We build up an individual therapeutic plan with a 
diverse nutritional support according to the unique metabolic 
status. 

Results: After 24 months we have been established that 
muscle strength is mostly improved. All the patients show bet-
ter results by dynamometry and they remark improving qua-
lity of life by the questionnaire. We find out that patients with 
depressive syndrome and patients after surgery show better 
results after 2 years, compared to those with anorexia nervosa 
and chronic gastrointestinal diseases. Patients with anorexia 
nervosa show the worst compliance and those with chronic 
gastrointestinal diseases don’t have adequate food intake in 
relation to constant gastrointestinal symptoms and impaired 
nutrient absorption. 

Conclusions: The results of our 24 months study confirm 
the necessity of systematical individual approach of the nu-
tritional therapy of malnourished patients. It is obligatory to 
monitor the patients’ status during the therapy and to adjust if 
it’s necessary. 

Key words: Chronic malnutrition, nutritional assessment, 
therapeutic approach, monitoring
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FOOD LIMITS THE RESPONSE OF CIRCULATING 
NON-TRANSFERRIN-BOUND IRON (NTBI) TO 
ORAL IRON SUPPLEMENTATION IN YOUNG CHIL-
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(ZIEL), Freising-Weihenstephan, Germany

Background and objectives: Malaria in children can be 
more virulent in the context of 12.5-mg oral Fe supplemen-
tation, as shown in a trial on the Zanzibari island, Pemba. A 
leading candidate as a virulence factor is the loosely-bound cir-
culating Fe (NTBI), which enters the circulation after supple-
mentation. It is recommended that, if oral Fe is to be given, it 
should be consumed along with food to limit the intravascular 
exposure to NTBI. We hypothesized that the circulating NTBI 
would be associated with the serum Fe concentration and that 
consuming food with the Fe would limit the NTBI response. 

Methods: Forty subjects, aged 24-36 months, were assigned 
to one of four groups (G): GI received oral Fe solution at time 
zero with blood extraction 180 min later; GII received water 
with sampling at 270 min; GIII received oral iron with blood 
extraction 270 min later; GIV received water with sampling 
at 270 min. Oral iron was 13 mg of Fe as FeSO4 syrup, with 
a snack based on 4 ounces of gelatin or flan plus juice served 
within 30-min of dosing. Serum Fe was measured with a pho-
tometric colorimetric test and NTBI by a fluorometric compe-
titive binding assay. 

Results: The Spearman correlation coefficient of NTBI vs 
serum Fe was r=0.15 (p=0.32, n=38). Pooled serum Fe was 
28.1 ± 15.5 µg/dl with iron plus food (n=19) vs 17.6 ± 7.6 µg/
dl without oral Fe (n=20) (p=0.01). Corresponding circulating 
NTBI averaged 0.37 ± 0.35 and 0.31 ± 0.37 µg/dl (p=0.61) res-
pectively, with 25% undetectable NTBI in the iron and 35% in 
the placebo groups. 

Conclusions: Despite the close proximity of the oral supple-
ment dose to a meal, significant Fe uptake into the circulation 
can be detected, whereas NTBI concentrations remained at ba-
sal levels in this meal-feeding situation. 

Key words: Children, iron-supplementation, non-transfe-
rrin-bound iron, malaria, Guatemala
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VALIDATING ESTIMATES OF TRADITIONAL FOOD 
INTAKE IN THE CREE AND INUIT POPULATIONS 
OF NORTHERN CANADA
L. Johnson-Down1, G M. Egeland1

1Centre For Indigenous Peoples’ Nutrition and Envi-
ronment, School of Dietetics and Human Nutrition, 
McGill University, Montreal, Quebec, Canada

Background and objectives: Hunting and gathering pat-
terns vary throughout the year as a result of animal migration 
and weather patterns. Due to the seasonal nature of consump-
tion, estimates of traditional food (TF) in indigenous popu-
lations in northern climates are difficult to obtain. Validation 
of TF reported on a food frequency questionnaire (FFQ) used 
a ratio of estimated energy intake (EI) to basal metabolic rate 
(BMR). 

Methods: FFQ recorded year-long TF intake from the “Ni-
tuuchischaayihitaau Aschii: A Multi-Community Environ-
ment-and-Health Longitudinal Study in Iiyiyiu Aschii” and the 
International Polar Year (IPY) Inuit Health Survey (IHS). Two 
hundred and one adult Cree participants (aged 18 and above) 
and 2081 participants from the IHS responded to a FFQ ai-
med at obtaining all TF over the previous 12 months. Average 
portion size using standard portion models (Santé Quebec, Ca-
nada) was obtained along with the frequency. Using this data, 
daily energy from TF was calculated. EI from TF was compared 
to estimates of BMR to determine the validity of reports. 

Results: The energy reported from TF on FFQ was 4995 
± 6412 and 1263 ± 3216 and BMR was 1800 ± 281 and 1555 
± 262 in the Cree and Inuit respectively. The ratio of reported 
energy intake from TF to BMR in the Cree was 2.48±3.57 with 
a maximum of 22.0. In the Inuit population, the ratio was 0.80 
± 1.96 with a maximum of 43.9. 

Conclusions: Given ratios of total daily energy intake to 
BMR of 1.4-1.9 established by the WHO, and because TF repre-
sents only a fraction of the diet of our participants, this would 
indicate a clear overestimation of total TF intake. Although it 
is important to get an estimate of intakes of TF in indigenous 
populations, investigators need to be aware of the limitations of 
the methods they are using. 

Key words: Traditional food, indigenous, food frequency, 
validation
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Background and objectives: Optimal fatness is a key to 
healthy and longer life. Assessment of fatness with a better ac-
curacy using simple and cost effective tools is important to cur-
tail the consequences of excess body fat. A study was carried 
out to assess the relative ability of anthropometric indicators of 
fatness as compared to the percent fat measured by Air displa-
cement plethysmography (ADP) in Indian adult women. 

Methods: Sixty-six healthy women aged between 30 and 
60 years having normal BMI as per WHO classification (BMI, 
18.5 - 24.9 kg/m2) were included in the study. Body compo-
sition was assessed using Air Displacement Plethysmography 
(BodPod, LMI, USA) to obtain percent body fat (%BF). Hieght, 
Weight, Skinfold thickness (SKF) at four different sites (tri-
ceps, biceps, sub-scapula and supra-iliac) and circumferences 
at seven position viz upper-arm (AC), neck, chest, waist, hip, 
thigh and calf were measured using standard procedures. BMI, 
WHR, Waist- Stature-Ratio (WSR) and Hip-to-Height-Ratio 
(HSR) were calculated. The Receiver Operative Characteristic 
(ROC) analyses were done and areas under the curves (AUC) 
were used to compare the relative accuracy of each indicator 
to assess the fatness, where fat above 30% was considered as 
excess fatness. 

Results: The mean fat percentage was found to be 34.4 ± 
6.7.All the measured circumferences and SKFs, BMI, WSR and 
HSR were positively correlated with fat percentage at 0.01 sig-
nificance level. The probability of detecting fatness expressed 
by the AUC was found to be higher for triceps (0.970), BMI 
(0.934) and AC (0.927), hence, can be considered as better pre-
dictors for fatness among the indicators studied. The AC can 
be considered as an accurate indicator of fatness which is cost 
effective. 

Conclusions: Amongst the indicators studied, triceps, BMI 
and AC were found to be better indicators of fatness. 

Key words: ROC curve, fat percentage, air displacement 
plethysmography, triceps, BMI
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PROVITAMIN-A-CAROTENOIDS AND RETINOL 
ACTIVITY EQUIVALENTS: APPARENT BIOAVAI-
LABILITY OF ALPHA-CAROTENE AND BETA-
CRYTOXANTHIN IS GREATER THAN THAT OF BE-
TA-CAROTENE IN SPANISH SUBJECTS
B. Olmedilla-Alonso1, R. Estevez-Santiago1, B. Beltran-
de-Miguel2, C. Cuadrado Vives2

1Department of Metabolism and Nutrition, Institute 
of Food Science and Technology, Spanish National 
Research Council (ICTAN-CSIC), Madrid, Spain 
2Department of Nutrition and Bromatology, Faculty 
of Pharmacy, Universidad Complutense of Madrid, 
Madrid, Spain

Background and objectives: Current assumptions about 
RAE (international standard of measure for vitamin-A) are 
based on the supposition that the absorbabilities of the provi-
tamin-A-carotenoids are the same. Beta-carotene is assigned 
the maximum contribution to retinol intake, and this has been 
established on the basis of its bioavailability from foods. The 
other two provitamin-A-carotenoids are considered to have 
the same bioavailability and potential for conversion to reti-
nol, which is half that of beta-carotene. Objective: Assessment 
of provitamin-A-carotenoids (alpha-carotene, beta-carotene, 
beta-cryptoxanthin) and retinol in serum and diet and com-
parison of their apparent bioavailabilities in Spanish subjects.

Methods: Subjects: n= 108 (54 men), aged 20-35 y and 45-
65 y (n=54/group). Normal serum cholesterol and BMI, con-
sumption of varied diet and no nutritional supplements were 
selected as Inclusion criteria. Dietary assessment: 3-day food 
records questionnaires and carotenoid data-base of food com-
position (Beltrán et al Nutr. Hosp 2012). A validated HPLC 
method for serum carotenoids and retinol (Olmedilla et al 
Clin.Chem 1997). Apparent bioavailability calculated dividing 
the blood level of each carotenoid by its intake. 

Results: Serum beta-carotene and beta-cryptoxanthin con-
centrations are close, but in diet, that of beta-carotene is more 
than 6-fold-higher than that of beta-cryptoxanthin or alpha-
carotene. Beta-carotene represents 76% of all the provitamin-
A-carotenoids consumed (both groups of age) but, in contrast, 
in serum, the percentage of beta-carotene is closer to that of 
beta-cryptoxanthin (51-55% vs 37%). The apparent bioavai-
lability of alpha-carotene was twice that of beta-carotene, and 
that of beta-cryptoxanthin was close to that of alpha-carote-
ne. Bioavailabilites of alpha-carotene and beta-cryptoxanthin 
compared with that of b-carotene (as standard) are 1,3 and 4,6 
(median values) respectively. The contribution of these two 
provitamin-A-carotenoids to the vitamin-A intake could be 
greater than that considered currently (RAE). 

Key words: Carotenoids, serum, diet, bioavailability
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BODY FAT DISTRIBUTION OF CHILDREN AND 
ADOLESCENTS IN ABEOKUTA, SOUTHWEST NI-
GERIA
I. Senbanjo1, K. Oshikoya1, O. Njokanma1

1Department of Paediatrics and Child Health, Lagos 
State University College of Medicine, Ikeja, Lagos 
State, Nigeria

Background and objectives: Excessive central fat in chil-
dren and adolescents is a risk factor for cardiovascular and 
metabolic disorders. The aims of this study were to compare 
the body fat distribution patterns of children and adolescents 
in Abeokuta, Nigeria with an international reference standard 
and to determine the prevalence of general and central obesity. 

Methods: Five hundred and seventy children aged 5 to 19 
years were selected from seven schools using multi-stage ran-
dom sampling. Extensive anthropometric measurements were 
made. Values obtained for Nigerian children were compared 
with corresponding values for the African-American children. 

Results: Females had higher mean BMI, TSF, SSF, WC, HC, 
WHR and WHtR, while males had significantly higher STR. 
The mean BMI, WC, TSF and SSF values were lower for our 
subjects than for African-American subjects at all ages. On the 
other hand, in both sexes, STR was higher among Nigerian 
than African-American subjects up to 12 years old. Thereafter 
the values were similar. The mean WC was similar to those re-
ported for African-American males up to 8 years, and females 
up to 7 years of age; thereafter, African-American had higher 
values. According to NCHS/WHO criteria based on BMI, 10 
(1.8%) of the children were overweight, seven (70%) of whom 
were females. The only obese child (0.2%) in the study was fe-
male. The prevalence of central obesity using WC and WHtR 
measures was 4.4% and 5.8% respectively. 

Conclusions: Subjects had relatively high central body fat 
despite their low mean BMI. 

Key words: Overweight, central obesity, children, adoles-
cents, Nigeria



1460 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

PO2473
COEXISTENCE OF STUNTING AND THE RISK OF 
OVERWEIGHT/OBESITY AMONG PRESCHOOL 
CHILDREN ATTENDING A PERI-URBAN DAYCARE 
CENTER IN METROPOLITAN GUATEMALA CITY?
S. Salguero1, L. Hernández1, M.J.L. Bonorden2, K. L. 
Sheldon2, R. M. Herreid2, N. W. Solomons1

1Center for Studies of Sensory Impairment, Aging 
and Metabolism (CeSSIAM), Guatemala 
2Hormel Food Corporation, Austin, USA

Background and objectives: Much of the developing world 
is passing through a so-called “nutrition transition” and dou-
ble-burdens of malnutrition. Stunting is a form of undernutri-
tion. Meanwhile, we are seeing the emergence of overweight/
obesity on the excess side. Our objective here was to see if stun-
ting and overnutrition coexist in a peri-urban day-care center 
in Guatemala City. 

Methods: Heights and weights were measured and bir-
thdates obtained in 174 participating preschoolers (aged 3-6 
years) at Fe y Alegría in the community of Peronia, 16 km from 
the capital. We transformed the measurement into Z score of 
height-for-age (HAZ), defining stunting as < -2SD and cal-
culated body mass index (BMI), with overweight defined as 
85th-96.9th percentile and obesity as ≥97th. Our reference was 
ANTHRO v3.2.2 and ANTHRO-Plus v1.04 (WHO, Geneva). 

Results: The mean age in years was 5.1 ± 1.0, with 52.3% 
boys. The overall mean HAZ was -1.0 ± 0.9 (median:-1.0; ran-
ge:-3.2 to +1.1), with corresponding descriptive statistics for 
boys of -0.8 ± 0.9 (median:-0.9; range:-3.2 to +1.1) and for girls 
-1.2 ± 0.8 (median:-1.2; range:-3.1 to +0.9) (p=0.02). The ove-
rall stunting prevalence was 12.1%, with 12.1% for boys and 
12.0% for girls. Overall prevalence of overweight was 12.1% 
and obesity, 2.0%. By sex, they were 14.3% and 2.3%, and 9.6% 
and 1.2%, respectively. The prevalence of overweight/obesity in 
stunted children (n=1) is 5.6%, and that in non-stunted sub-
jects (n=23) is 13.2% (p=0.346). 

Conclusions: The 12.1% stunting prevalence here must be 
considered as mild, well below the national rate of 49.8% for 
under-fives. Similarly, the 14% of combined overweight/obe-
sity practically superimposes on the fraction of a population 
encompassed between 85th and 100th percentiles. Coexistence 
of under- and over-nutrition is minimal in this setting. 

Key words: Children, anthropometry, stunting, overweight/
obesity, Guatemala
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PSYCHOSOCIAL FACTORS ASSOCIATED WITH 
LOW ENERGY REPORTING IN MALE AND FEMALE 
MALAYSIAN UNIVERSITY STUDENTS
W Y. Gan1, M T. Mohd Nasir1, M S. Zalilah1, A S. Hazizi1

1Department of Nutrition and Dietetics, Universiti 
Putra Malaysia, Serdang, Selangor, Malaysia

Background and objectives: This cross-sectional study ai-
med to identify potential psychosocial factors associated with 
low energy reporting in Malaysian male and female university 
students. 

Methods: A total of 806 university students (39.7% males 
and 60.3% females), aged 19 to 24 years (M = 20.7, SD = 1.9), 
from six randomly selected universities completed the Multidi-
mensional Body Image Scale, Eating Attitudes Test-26, Depres-
sion Anxiety Stress Scale, International Physical Activity Ques-
tionnaire, and a two-day 24-hour dietary recall. Body weight 
and height were measured. The ratio of total energy intake to 
estimated basal metabolic rate (EI:BMR) and the Goldberg cut-
off point were used to classify participants into under-reporters 
and adequate reporters of EI. 

Results: About 30.9% of the males and 33.3% of the females 
were under-reporters. Significantly higher proportions of male 
and female under-reporters of EI were overweight and obese 
than adequate reporters. Multiple linear regression analysis 
revealed that lower EI:BMR values were associated with hig-
her BMI (r= -0.257, p < 0.001), higher body dissatisfaction (r= 
-0.299, p < 0.001), higher depression r = -0.169, p=0.004), and 
lower stress (r= 0.185, p = 0.005) in females, whereas with hig-
her BMI (r= -0.378, p<0.001) in males. Other factors were also 
included in the models but they were not significantly associa-
ted with EI:BMR (i.e physical activity, anxiety, and disordered 
eating). These final models explained 24.5% of variance in fe-
males and 17.6% in males. 

Conclusions: Factors associated with low energy reporting 
differed according to sexes among university students. Thus, 
programs targeting these students should consider these diffe-
rences. 

Key words: Low energy reporting, psychosocial factors, 
university students
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DIETARY PATTERNS IN AN ADULT POPULATION 
FROM ARGENTINA
N. Elorriaga1, D. Defagó1, L. Gutierrez1, H. Desimone1, R. 
Poggio1, V. Irazola1

1Institute for Clinical Effectiveness and Health Policy 
IECS, Argentina

Background and objectives: Dietary patterns (DP) have 
been used to identify different combinations of foods that may 
be associated with mortality and risk of chronic disease. The 
objective of this study was to identify DP in the adult popula-
tion of Argentina, and explore associations with socio-demo-
graphic features.

Methods: We defined DP among 3,000 adults between 35 
to 74 years old, participating in CESCAS I, a population-based 
cohort study carried out in two cities in Argentina, Marcos Paz 
and Bariloche. Data on food intake was obtained from a valida-
ted self-administered food frequency questionnaire. Principal 
component Analysis (PCA) was used to identify DP. A sum-
mary score for each pattern was then derived and used in mul-
tiple regression analysis to examine the relationship between 
DP and socio-demographic variables. 

Results: Using PCA, we identified 3 major eating patterns. 
The first factor (Traditional dietary pattern), was characterized 
by a high intake of refined grains, red meat, whole fat dairy 
products, vegetable oils, and “mate”, a traditional South Ame-
rican infused drink frequently consumed in Argentina; the se-
cond factor (Healthy dietary pattern), was characterized by a 
high intake of vegetables, fruit, low fat dairy products, whole 
grains, and legumes; the third factor (Processed-food dietary 
pattern) consisted mainly of processed meat, snacks, pizza, and 
“empanadas”, a stuffed bread baked or fried. After adjusting for 
energy intake, we found that DP were associated with age, gen-
der, and educational level. Healthy DP score was higher among 
women and high educational level (p=0.001) while men and 
young people scored significantly higher in the Processed-food 
DP (p=0.01). 

Conclusions: Local DP has been identified in our popula-
tion. This study will provide useful information to set priority 
targets for nutrition interventions, and promote healthy poli-
cies based on local food habits. 

Key words: Dietary patterns, Argentina, adults.
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ASSESSMENT OF DIFFERENTIAL ITEM FUNCTIO-
NING IN THE HOUSEHOLD FOOD SECURITY SCA-
LE MODULE WITHIN A DISADVANTAGED AUS-
TRALIAN POPULATION
R. Ramsey1, D. Gallegos1

1Queensland University of Technology, Brisbane, 
Australia

Background and objectives: Food insecurity is the limited 
availability of or access to nutritious, safe and culturally-appro-
priate food, or inability to access these foods by socially accep-
table means. Monitoring and surveillance of food insecurity 
is imperative for the development of policy and interventions 
to address the issue. The measurement of food insecurity in 
Australia is limited, relying on a single item that underestima-
tes its prevalence. Recently, countries have been adopting the 
more comprehensive United States Department of Agriculture 
Household Food Security Survey Module (HFSSM). However, 
it is unknown whether items in the HFSSM are perceived diffe-
rently between groups, for example ethnic minorities and wo-
men, which may confound or complicate the interpretation of 
sub-group differences. 

Methods: We examined differential item functioning of the 
ten USDA-FSSM adult-related items, based on gender, country 
of birth (COB) and presence of children in the household. Data 
were collected via mail-based survey among a cross-sectional 
sample of 487 low-income households in Brisbane, Australia 
and analysed using jMetrik freeware. 

Results: Items did not function differently based on COB. 
Between genders, moderate levels of differential functioning 
were evident for only the item pertaining to hunger. Items 
functioned differently between households with and without 
children, with six of ten items displaying moderate differen-
tial functioning and a further three revealing large amounts 
of differential functioning. This is likely due to item bias, re-
flecting confounding with presence of children in a household. 
Care should be taken with the interpretation of results between 
households with and without children. Alternatively a separate 
measure of food insecurity may be constructed, however this 
may complicate comparisons between other groups and stu-
dies. 

Conclusions: Differences in item function in the HFSSM 
exist between households with and without children. Care 
should be taken in the interpretation of results between these 
sub-groups. 

Key words: Food security, food insecurity, measurement
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ASSESSMENT OF HOUSEHOLD FOOD SECURITY: 
DESIGN OF A STANDARDIZED APPROACH AT THE 
WORLD FOOD PROGRAMME
D. Rose1, S. Hollema2, A. Mathiassen3, A. Wadhwa3, J. 
Luma3

1Department of Global Community Health, Tulane 
University, New Orleans, USA 
2Asia Regional Bureau, United Nations World Food 
Programme, Bangkok, Thailand 
3Food Security Analysis Service, United Nations 
World Food Programme, Rome, Italy

Background and objectives: The World Food Programme 
(WFP) operates throughout the world, providing emergency 
relief and food assistance to the most needy. Information on 
household food security, a key determinant of diet and nutri-
tion outcomes, is used to guide program activities. This paper 
describes results of the design phase of a project to improve 
and standardize reporting of food security indicators across 
countries. 

Methods: A mixed-methods approach included an extensi-
ve review of documents from international food and nutrition 
agencies and scientific literature from the nutrition, health, 
agriculture, and economics disciplines. Key stakeholder input 
was obtained from a working group of WFP staff in 17 coun-
tries and the headquarters’ teams of the Food Security Analysis 
Service (FSAS). Empirical testing was conducted with FSAS 
household datasets from South Sudan, Nepal, Tajikistan, El 
Salvador, Guatemala, and Djibouti. 

Results: The new approach provides a framework for com-
bining and reporting food security indicators on current food 
consumption, such as the WFP Food Consumption Score. It 
also includes indicators on income status and asset depletion, 
which affect a household’s ability to feed itself in the face of 
future shocks. Household status is reported across four cate-
gories: food secure, and mild, moderate, and severe food inse-
curity. Comparison with previous approaches showed similar 
prevalence rates of the two most severe categories, but signifi-
cant differences with the ‘secure’ category across all countries 
tested. 

Conclusions: New to this approach was the use of four ca-
tegories of food security, allowing for distinction between ‘se-
cure’ and ‘mildly food insecure’ households. This can be useful 
for WFP programming on school feeding, nutrition, and other 
efforts to protect livelihoods. More importantly, calculation of 
a summary indicator of household food security in a standar-
dized and transparent way can improve communication with 
relevant actors, and facilitate effective action. 

Key words: Food security, assessment, households, food 
programs
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Background and objectives: Childhood malnutrition is a 
priority health problem in Sri Lanka, and suboptimal comple-
mentary feeding practices is considered a major contributor. In 
order to address this issue, frontline healthcare workers need 
to conduct rapid assessment of feeding practices of infants and 
young children, and intervene if necessary. The objective of this 
study was to develop an index which can be used by frontline 
healthcare workers to conduct a rapid quantitative assessment 
of complementary feeding practices of infants at individual le-
vel. 

Methods: The development of the index was carried out in-
volving eight experts in the fields of public health, paediatrics, 
medical nutrition and biochemistry, using the Delphi techni-
que. Indicators belonging to the seven domains of milk feeds, 
meal frequency, food variety, nutrient density, food hygiene, 
responsive feeding and miscellaneous were given scores by the 
experts, depending on their relative importance for the age 
groups 2.0-3.9, 4.0-5.9, 6.0-8.9, and 9.0-11.9 months. The first 
age group was included to capture premature introduction of 
solids. The construct validity of the index was assessed against 
anthropometric parameters of a sample of 624 infants. 

Results: The Infant Complementary Feeding Index deve-
loped consists of 25 variables, which ranged from 2-5 in each 
of the seven domains. The scores received for each domain of 
complementary feeding practices of infants in the sample were 
significantly associated (p<0.05) with their z-scores for weight 
for age and height for age, when assessed using the multiple 
regression method, after controlling for the confounding va-
riables of sex, birth weight, maternal age, maternal education, 
father’s occupation and family income. 

Conclusions: The index developed is a valid tool for a quan-
titative assessment of infant complementary feeding practices. 

Key words: Infant complementary feeding, infant nutrition, 
nutrition assessment, feeding index
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GROWTH AND DEVELOPMENT OF CHILEAN ADO-
LESCENTS BELONGING TO A COHORT OF CHIL-
DREN BORN PRETERM
M A. Gonzalez1, C. Muñoz1, A. San Martin1, A. Rodri-
guez1

1 Departamento de Nutricion y Salud Publica, Facul-
tad Ciencias de la Salud y de los Alimentos, Univer-
sidad del Bio-Bio, Biobio, Chile

Background and objectives: Catch-up growth in children 
born preterm occurs in the first months of life; it can be slow 
and progressive and, in some cases, growth recovery takes pla-
ce in adolescence. The objective was to study the growth and 
development of adolescents born preterm and compare them 
to term-born adolescents. 

Methods: A sample of 91 children was taken from a cohort 
born preterm between January 1995 and December 1996 with 
birth weight <2500 g and gestational age <37 weeks residing 
in the urban areas of Chillan and San Carlos in the Bio-Bio 
Region, Chile. This sample was compared with 91 term-born 
children matched for gender, age, and attendance at the same 
educational institution. Assessment included BMI-for-age and 
height-for-age based on CDC/NCHS standards, Tanner pu-
berty scale for development stages, body composition by skin-
fold, and percentage body fat with Slaughter´s formulae. Blood 
pressure and waist circumference were calculated to estimate 
cardiovascular risk. 

Results: Overweight and obesity according to BMI-for-
age was 23.0% and 24.1% in adolescents born preterm and 
term-born, respectively; 25.5% of adolescents born preterm 
and small for gestational age and 14.5% adequate for gestatio-
nal age were overweight. Lower height was observed in 16.5% 
and 5.5% of the sample and control, respectively, according to 
height-for-age; a higher proportion of girls had lower height 
(p<0.04). A higher proportion of excess fat mass was found in 
adolescents born preterm than in the control, particularly in 
the suprailiac skinfold. No significant differences were found 
in blood pressure and waist circumference. 

Conclusions: There is a group of preterm children who do 
not recover height during adolescence, especially girls. Cardio-
vascular risk is similar in both groups. 

Key words: Adolescents born preterm, body composition, 
cardiovascular disease, growth recovery.
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TOLEDO AREA STUDY: ASSESSMENT OF GLY-
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J M. Martínez-Sesmero1, T. Guillén3, A. Aragonés2, S. 
Bastida3, F J. Sanchez-Muniz3

1Pharmacy Department, Virgen de la Salud Hospi-
tal, Toledo, Spain 
2Department of Peditrics, Virgen de la Salud Hospi-
tal, Toledo, Spain 
3Nutrition Department Phaculty of Pharmacy, Com-
plutense University of Madrid, Madrid, Spain

Background and objectives: The Toledo Area Longitudinal 
Study (TALS) examines the influence of dietary, anthropome-
tric and metabolic parameters at birth and their parents about 
different cardiovascular risk factors in children and adoles-
cents of Toledo Health Area. Glycemic load (GL) estimates the 
impact of carbohydrate consumption. Glycemic load control 
appears to be beneficial in dietary programs targeting metabo-
lic syndrome, insulin resistance, and weight loss. The objectives 
are to determine GL and to evaluate the correlation between 
parents and adolescents. Methods. In a sub-sample of 53 ado-
lescents TALS (16-17 years old) and their parents we measu-
red GL (by multiplying Glycemic Index value by the grams of 
available carbohydrates in their diets) and the GL/1000 kcal. 
Descriptive statistics (median and interquartile range) and 
analytical (nonparametric tests) were performed by SPPS® 15.0. 

Results: In adolescents GL= 127.7 (36), GL/1000 kcal= 61.9 
(11); in fathers GL= 109.3 (49), GL/1000 kcal= 50.6 (13); in 
mothers GL= 98.3 (45), GL/1000 kcal= 56.1 (12). There was 
statistically significant difference between parent and adoles-
cents in GL and GL/1000 kcal in (p=0.040 and p=0.038, respec-
tively), but there was not between parents (p=0.128, p=0.245 
respectively). There were statistical significant correlations bet-
ween father GL and adolescent GL (r=0.331, p=0.030), father 
GL/1000 kcal and adolescent GL/1000 kcal (r=0.392, p=0,009), 
father GL/1000 kcal and mother GL/1000 kcal (r=0.366, 
p=0.016). 

Conclusions: Despite the correlation between GL and 
GL/1000 kcal in fathers and adolescents, there were high levels 
of GL and GL/1000 kcal in the adolescent sample, wich may 
lead to premature insulin resistance and increased diabetes 
risk. 

Key words: Diet quality, adolescents, parents, glycemic in-
dex
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VITAMIN B12 INTAKE AND STATUS IN CROATIAN 
CELIAC PATIENTS ON A GLUTEN-FREE DIET
M. Bituh1, I. Panjkota Krbavcic1, V. Zizic2, N. Vukelic3, I. 
Colic Baric1 
1Department of Food Quality Control and Nutrition, 
Faculty of Food Technology and Biotechnology, 
University of Zagreb, Zagreb, Croatia 
2Department of Laboratory Diagnosis, Children’s 
Hospital Zagreb, Croatia 
3University Department of Chemistry, Sestre milos-
rdnice University Hospital, Zagreb, Croatia

Background and objectives: Adequate vitamin B12 sta-
tus is necessary for many biological functions in the body. It 
is well known that patents with untreated celiac disease have 
low serum vitamin B12However, inadequate serum vitamin 
B12 was also observed among celiac patients adhering gluten-
free diet. Since gluten-free diet excludes only plant origin foods 
which contain gluten, the food of animal origin, as a good die-
tary source of vitamin B12, should not be reduced in celiac pa-
tients on a gluten free diet. The aim of this study is to determine 
vitamin B12 intake and it’s correlation with vitamin B12 status 
in celiac patients adhering gluten-free diet. 

Methods: The survey was carried out on a 33 celiac patients 
(19-69 years) adhering gluten-free diet in average 8.9 years, 
who were not taking vitamin B supplements. Vitamin B12 in-
take was calculated based on a seven-day food record using 
food composition tables. Fasting venous blood samples were 
drawn from all subjects to determine serum Vitamin B12 con-
centration by radioimmunoassay. 

Results: Median intake of vitamin B12 was 3.3 µg/day 
and in all subjects exceeded 100 % EAR (102-597 % EAR). 
Although none of the subjects had inadequate vitamin B12 in-
take suboptimal status of vitamin B12 (<208 pg/ml) was found 
in 18 % of subjects. Significant positive correlation was found 
between vitamin B12 intake and status (p<0.05). 

Conclusions: Long life gluten-free diet is necessary for ce-
liac patients to prevent malabsorption; however it seems that 
these patients are still at risk for some nutritional deficiency, 
such as vitamin B12, even after long adherence to a gluten free-
diet. Monitoring of Vitamin B12 status should be a routine 
even in celiac patients on a long life gluten-free diet. 

Key words: Celiac disease, vitamin B12
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NUTRITIONAL AND SAFETY EVALUATION OF 
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SUMED BY YOUNG CHILDREN IN NORTH WOLLO, 
ETHIOPIA: A DIFFICULT COMPROMISE
K. Baye1, J P. Guyot2, C. Icard-Verniere2, C. Mouquet-
Rivier2 
1Center for Food Science and Nutrition, Addis Aba-
ba University, Addis Ababa, Ethiopia 
2IRD UMR 204 Nutripass «Prévention des Malnutri-
tions et des Pathologies Associées», IRD/UM1/UM2, 
Montpellier, France

Background and objectives: In developing countries, a 
significant share of the complementary foods is legume-based. 
This study aimed to identify the most frequently consumed 
legumes; to quantify the corresponding nutrient intakes by 
young children in North Wollo, northern Ethiopia; and to es-
timate iron and zinc bioavailability of the legume-based foods. 

Methods: A cross-sectional study, using two in-home, 
24h-recalls was conducted among 12-23 months-old breast-
fed children (n=76) in two rural villages in North Wollo. The 
household processing of legume-based foods was observed 
and samples were collected for analyses of iron, zinc, calcium, 
phytate, and polyphenols. 

Results: The contribution of legume-based foods to the total 
intake (estimated need) was 17% (12%) for energy, 28% (77%) 
for protein, 20% (6%) for calcium, 38% (16%) for vitamin A, 
29% (38%) for iron, and 21% (9%) for zinc. Grass peas, broad 
beans and field peas were the most frequently consumed legu-
mes, in the form of shiro stew -mostly prepared from blends of 
grass pea and broad beans- and split field pea stew (SFP). Pro-
cessing comprised: roasting, splitting and cooking with oil and 
spices. Both stews had similar zinc contents (~3.2 mg/100 g 
DM), but shiro had higher iron (1.8 x) and calcium (1.5 x) and 
lower phytate contents than SFP stews. Consequently, much 
lower phytate:Fe and phytate:Zn molar ratios were observed 
in shiro compared to SFP stews suggesting a better mineral 
bioavailability. However, grass pea consumption was associa-
ted with a significant intake (25 mg/day) of the neurotoxin 
β-ODAP (β-Oxalyldiaminopropionic acid). 

Conclusions: Mineral contents and estimated iron and zinc 
bioavailability in shiro were higher than in SFP stews. Howe-
ver, the risk of neurolathyrism associated to grass-pea con-
sumption should be assessed, particularly in young children. 
Further investigations to reduce toxin levels through optimized 
processing are of interest. 

Key words: Complementary foods, grass pea, β-ODAP, mi-
neral bioavailability
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PO2483
IMPACT EVALUATION USING CHILD ANTHROPO-
METRY: TECHNICAL ERROR OF MEASUREMENT 
MATTERS
E. Becquey1, C T. Ouedraogo3, S Y. Hess2, N. Rouamba3, J 
B. Ouedraogo3, K H. Brown1, 2 

1Helen Keller International, New York, NY, USA 
2Department of Nutrition, University of California, 
Davis, CA, USA 
3Direction Régionale de l’Ouest, Institut de Re-
cherche en Sciences de la Santé, Bobo-Dioulasso, 
Burkina Faso

Background and objectives: Precision of anthropometric 
measurements is affected by human error and instrument qua-
lity, which influence the magnitude of detectable changes over 
time and in response to intervention. However, measurement 
error is rarely reported or even assessed in child growth studies. 

Methods: As part of a longitudinal trial to evaluate the im-
pact of zinc supplementation among Burkinabe children 6-30 
mo old, 4 teams of 2 anthropometrists were trained to measure 
height, weight and mid-upper arm circumference (MUAC) ac-
cording to WHO recommendations. Throughout the 15 mo of 
study, regular retraining and 13 standardization sessions were 
completed by recruiting 10-12 children measured twice by 
each team. The square root of the measurement error variance 
defined the technical error of measurement(TEM). 

Results: TEM for child length across all standardizations 
(n=132 children) was 0.43 cm; this fluctuated between 0.27 
and 0.67 cm throughout the study and permitted detection of 
a true change of 1.2 cm (range: 0.8-1.9) with 95% confiden-
ce (95%DC). The TEM for weight was 45 g (range: 30-105; 
95%DC range: 86-297) and for MUAC was 2 mm (range: 1-4; 
95%DC range: 2-10). During the intervention, 10,333 16-wk 
growth intervals and 2,547 48-wk intervals were assessed. TEM 
accounted for 38%, 19% and 213% of the mean 16-wk changes 
in length, weight and MUAC, respectively; and 12%, 6% and 
69% of the respective mean 48-wk changes. 

Conclusions: Regular training, supervision and standar-
dization throughout a 48-wk trial increased the precision of 
anthropometric measures used for impact evaluation. Despi-
te this, MUAC was inappropriate to measure 16-wk changes. 
TEM results can be used to select proper outcome indicators, 
evaluate staff/instrument performance and compare efficien-
cies of using longer time intervals versus larger sample sizes in 
planning trials with growth outcomes. 

Key words: Anthropometry, child, measurement error

PO2484
NEW DOMESTIC PROCESSING METHODS: EFFECT 
ON POTATO NUTRITIONAL COMPOSITION
C S P. Santos1, S C. Cunha1, J A. Pereira2, S. Casal1 
1REQUIMTE, Faculty of Pharmacy, Oporto University, 
Porto, Portugal 
2CIMO, School of Agriculture, Institute of Bragança, 
Bragança, Portugal

Background and objectives: Potatoes nutritional and 
bioactive features are influenced by thermal processing con-
ditions, defining its nutritional composition and health im-
pact. Consumers seek increasingly for faster domestic cooking 
methods, such as microwave cooking in alternative to current 
frying or baking. Also, several devices are being commercia-
lized for healthier frying simulation, without a documented 
characterization of the final processed food nutritional data. 
Thus, this study aimed to assess and compare the influence of 
these domestic processing methods on the quality of potatoes 
processed with olive oil. 

Methods: Potatoes were processed by frying, baking, mi-
crowave and a low-fat frying device, with equivalent shape and 
olive oil amounts, except frying. Samples were evaluated for 
crude fat, fatty acid composition, vitamin E, total carotenoids 
and total phenols. 

Results: Microwave cooked potatoes presented similar fat 
contents as standard frying, higher than those achieved by ba-
king or with the low-fat frying device tested, but the fatty acid 
composition was similar. Vitamin E loss was comparatively 
higher after frying but no significant differences were found for 
total carotenoids. Potatoes phenolic compounds were partially 
loss during cooking, being apparently higher after baking. 

Conclusions: The distinct nutritional features obtained 
highlight for the importance of detailing the food composi-
tional tables regarding each processing method, including the 
“new” domestic methodologies, increasingly used by consu-
mers. 

Key words: Potatoes, extra virgin olive oil, domestic coo-
king, food composition. 
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PO2485
SODIUM AND POTASSIUM STATUS IN AUSTRIAN 
CHILDREN: IS THERE A CORRELATION BETWEEN 
THESE PARAMETERS?
T. Kuen1, I. Elmadfa1 
1Department of Nutritional Sciences, University of 
Vienna, Vienna, Austria

Background and objectives: The boom in semi-prepared 
foods has led to high levels of salt consumption. Salt consump-
tion is associated with raised blood preassure, cardiovascular 
diseases and high NaCl intake is linked to increased risk of 
stroke. The objectives of the study were the evaluation of so-
dium (Na) status (salt intake) and potassium (K) status and to 
investigate if plasma K status correlates with urine Na concen-
tration in austrian children. 

Methods: Data were collected within a cross sectional study 
in 400 children (7–14 years) which was conducted 2010/12 to 
prepare the Austrian Nutrition Report 2012307 spot urine and 
blood samples were collected, salt intake was estimated from 
data based on 24h urine (Na steadystate was assumed). K con-
centration was evaluated in blood plasma and Na concentra-
tion in urine. 

Results: Na/g Creatinine: <100 mmol/g: 45.7%, 100–150 
mmol/g: 23.6 %, >150 mmol/g: 30.7 %. Calculated salt intake: 
<6 g/d: 22.8 %, 6–10 g/d: 39.7 %, >10 g/d: 37.4 % Potassium: 
<4.1 mmol/l: 36.5 %, 4.1–4.7 mmol/l: 52 %, >4.7 mmol/l: 11.5 
% A weak negative correlation between plasma K level and 
Na/g Creatinine status could be shown (rs=-0.11, p<0.05). 

Conclusions: It was demonstrated, that slightly higher 
urine Na status correlates with lower plasma K status. It was 
shown that 77.1 % of austrian children consumed >6 g/d of salt. 
More than one third showed K concentrations under reference 
levels, most of these had marginally lowered K levels (2.5–4.1 
mmol/l), no child showed serious K deficiency (<2.5 mmol/l). 
Even if there is no alarming K deficiency, salt consume in au-
trian children should be reduced. 

Key words: sodium, potassium, salt, children

PO2486
FOOD GROUP INTAKE AMONG HEALTH-CARE 
PROFESSIONALS, UNIVERSITY OF ANTIOQUIA, 
COLOMBIA
J M. Monsalve-Álvarez1,2,3, L I. González-Zapata1,2,3, G. 
Deossa1, J. Díaz-García1,3, N. Babio3, 4, J. Salas-Salva-
dó3,4

1School of Nutrition and Dietetics, University of 
Antioquia, Medellín, Colombia 
2Research Group in social determinants of nutrition 
and health status, Medellín, Colombia 
3Latin American network for the study of Metabolic 
Syndrome –RIBESMET 
4Human Nutrition Unit, Research Institute Pere i 
Virgili, Universitat Rovira i Virgili; and CIBERobn, 
Institute Carlos III, Spain

Background and objectives: The importance of healthy 
foods intake in order to maintain a good health and nutrition 
has long been recognized and health-care professionals are 
expected to do so. The objective is to characterize the intake 
of some food groups (dairy, vegetables, fruits, sugary drinks) 
among health-care professionals at University of Antioquia, 
according to sociodemographic and anthropometric variables. 

Methods: Cross-sectional study derived from Latinmets 
Colombia 2010-2011. The Food Frequency Questionnaire va-
lidated for the PREDIMED study and adjusted to Latinmets 
Multicenter was applied to 283 volunteers (professors and stu-
dents) 18-65 years old. Foods were grouped up for the analy-
sis and food intake was converted to times a day. Results were 
compared to Colombian guidelines intake recommendations. 
A descriptive analysis and Spearman correlation coefficient 
with α=0.05 were performed. SPSS-v.18. 

Results: Dairy: 25.8% have two servings a day, 63% of them 
are middle-class, 35,6% are 18-24 years old and 65.7% have a 
normal BMI. Vegetables: 36.7% fulfill the requirements, 62.2% 
of them are middle-class and 66.3% have a normal BMI. Fruits: 
18.4% fulfill the requirements. 40% have sugary drinks once a 
day or more. A direct association between fruit and vegetables 
intake and socioeconomic status and age was found (p<0.05), 
sugary drinks intake was inversely associated to age. 

Conclusions: Some sociodemographic variables such as 
socioeconomic status and age influenced fruit, vegetables, and 
sugary drinks intake among health-care professionals. Surpri-
singly, dairy products, fruit, vegetables, and sugary drinks in-
take among this population was not as expected. 

Key words: Food frequency questionnaire, healthcare per-
sonnel, food intake.
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PO2487
HIGH SODIUM AND LOW POTASSIUM INTAKE 
AMONG YOUNG URBAN WOMEN IN SRI LANKA: 
NEED FOR EDUCATIONAL INTERVENTION
T. Anirtha1, P. Lanerolle1, T. Thoradeniya1

1Department of Biochemistry and Molecular Bio-
logy, Faculty of Medicine, University of Colombo, 
Colombo, Sri Lanka

Background and objectives: Current evidence supports the 
need to reduce Na and simultaneously increase K intakes to re-
duce hypertension and cardiovascular diseases. No recent data 
exists on Na/K intake in Sri Lanka. This study determined Na 
and K intake by 24-hour urinary excretion method, and vali-
dated dietary tools; 24-hour dietary recall (24hDR), food fre-
quency questionnaire (FFQ) to assess Na/K intake in women. 

Methods: Two-stage cluster sampling enrolled 83 appa-
rently healthy women (18-30 years) from Colombo Munici-
pality, Sri Lanka. Pre-tested questionnaires assessed general 
information, dietary Na/K intake, knowledge, attitudes and 
practices (KAP) related to salt and physical activity. Na and K 
intakes were measured by 24-hour urinary excretion (52 satis-
fied urine collection criteria) against which, dietary tools were 
validated. Scores were calculated for knowledge and attitudes. 

Results: The mean excretion of Na and K over 24-hours 
and the K:Na ratio were 3.14 ± 1.12g (8.0 ± 2.8 g salt), 1.3 ± 
0.6 g/day and 0.25 ± 0.11 respectively. None of the women met 
the joint dietary guidelines for Na (<2g/d) and K (>3.51g/d). 
Knowledge and attitudes were poor, with 58.2% and 54% wo-
men below the mean scores for knowledge; 7.0 ± 3.4; and atti-
tudes; 21.2 ± 3.7 respectively. The main source of Na was added 
salt during cooking (68%) and of K were oily foods (22%; 90% 
of that from coconuts). Bland Altman analysis found 24hDR 
for Na intake (mean bias -0.02g; 96% of estimates within the 
limits of agreement) and FFQ for K intake (mean bias -0.08g; 
94% of estimates within the limits of agreement) to be compa-
rable with 24-hour urinary excretion measurements. 

Conclusions: Na and K intakes did not meet guidelines and 
most women had inadequate KAP related to salt necessitating 
public health oriented educational interventions. 24hDR and 
the FFQ respectively are accurate in assessing Na and K intake 
in young women at group level. 

Key words: Salt intake, women, dietary tools

PO2488
THE CORRECTION OF UNDERESTIMATION OF 
ENERGY INTAKE BY USING NEURAL NETWORKS
J W. Szczepanska1, L. Wadolowska1 
1Department of Human Nutrition, University of 
Warmia and Mazury, Olsztyn, Poland

Background and objectives: Underestimation of energy 
intake (EI) in a dietary record is often a problem in nutritional 
assessment. The aim of the study was to improve the value of EI 
according to the fundamental principles of energy physiology 
by using neural networks. 

Methods: The study included 450 women aged 20-45 with 
BMI >18.5 kg/m2. A three-day dietary record was used. For 
analysis were taken two working days and one day off. The un-
derestimation of the EI was verified by the Goldberg method 
(Goldberg et al. 1991). The data with sufficient energy estima-
tion (according to body fat and age) was used for training neu-
ral networks. We searched for the best models with the use of 
regression analysis in linear (Multilayer perceptrons – MLP) 
and non-linear (Radial Basis Function - RBF) mapping. To 
further statistical analysis the best five models with different 
number of neurons were selected (from 2 to 14). 

Results: Only 14% of the women had a correct estimation 
of EI. After calculating the energy values by neural networks, 
the adequate energy to the nutritional status had 69-75% of 
women. Using neural networks improved the values of EI and 
increased the relation between EI and nutritional status. EI co-
rrected by RBF models correlated slightly better to output of EI 
than MLP (mean: 0.32 vs. 0.26). EI changed by MLP compared 
to RBF and unchanged EI gave higher correlation coefficients 
for the body fat (0.79 vs. 0.48 vs. 0.17, respectively) and the sum 
of the thickness of skin-folds (0.91 vs. 0.57 vs. 0,25). 

Conclusions: Neural networks allowed to reduce a number 
of women with underestimation of energy intake and to qualify 
more women to further analysis. 

Key words: Energy, nutritional assessment, neural networks 
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PO2489
GROWTH AND BODY COMPOSITION FROM BIRTH 
TO 6 MONTHS IN INFANTS BORN TO PREGNANT 
MOTHERS AT RISK OF GESTATIONAL DIABETES
N. Kizirian1, S. Garnett2, 3, J. Brand-Miller1 
1Human Nutrition Unit, The University of Sydney, 
Sydney, NSW, Australia 
2Institute of Endocrinology and Diabetes, The 
Children’s Hospital at Westmead, Sydney, NSW, 
Australia 
3The Children’s Hospital at Westmead, Clinical 
School, University of Sydney, Sydney, NSW, Austra-
lia

Background and objectives: Fetal overnutrition, due to 
maternal obesity and/or gestational diabetes mellitus (GDM) 
may “program” the fetus to obesity and metabolic disturbances 
in later life. Adiposity in early life, independent of birth weight, 
might predict future disease risk. We investigated the adiposi-
ty and growth trajectory of infants born to mothers at risk of 
GDM, for the first 6 months of life. 

Methods: This study is part of a clinical trial comparing two 
diets during pregnancy on offspring birth weight and pregnan-
cy outcomes. Body composition was measured at birth and 
at 3 months of age by air-displacement plethysmography. In-
fants’ anthropometry was assessed every month, for the first 
6 months. Children more than 1SD weight-for-length (WHZ) 
are considered “at risk of overweight” and those more than 2SD 
WHZ are “overweight” (World Health Organization). 

Results: Mean maternal (n=139) age and pre-pregnancy 
BMI were 34.7 + 0.4 years and 25.2 + 0.4 kg/m2, respectively. 
32 infants (15 males) had body composition measured at both 
time points. Median percentage [range] fat mass (%FM) at bir-
th and at 3 months was 8.7% [2.5 to 17.6] and 26.2% [19.4 to 
32.3] in males and 12.0% [3.8 to 18.7] and 23.0% [14.8 to 33.2] 
in females. At 3 months of age, 9.5% of the children measured 
(Nn=43) were at risk of overweight and 2.4% were overweight. 
At 6 months of age, 9.1% (n=33) were at risk of overweight. 

Conclusions: %FM significantly increased in male and 
female, from birth to 3 months of age (p<0.001). This study 
provides gender-specific data on growth trajectory and body 
composition in infants born to mothers at risk of GDM, who 
are potentially at risk of developing obesity in later life. 

Key words: Growth, body composition, GDM, obesity

PO2490
COMPARISON OF FORMULAS FOR ESTIMATING 
WEIGHT AND HEIGHT WITH ANTHROPOMETRIC 
REAL MEASURES OF ADULTS AND ELDERLY
C. Freiberg1, A. Morais1 
1Centro Universitário São Camilo, Paraíso, Cachoeiro 
de Itapemirim, Sao Paolo, Brazil

Background and objectives: Body weight and height mea-
sures are essential for the construction of indicators that par-
ticipate in the establishment of nutritional diagnosis, besides 
being essential for dietary and pharmacological prescription. 
The accuracy of anthropometric measurements is important 
for nutritional diagnosis more reliable. The objectives were to 
evaluate the feasibility of applying the formulas for estimating 
weight and height with anthropometric measurements obtai-
ned directly from adults and the elderly.

Methods: Check measurements of weight and height obtai-
ned directly, and compare with the measures set and measures 
estimated by various formulas checking the feasibility of their 
applications. We evaluated 169 individuals aged between 18 
and 87 years. 

Results: When comparing the results of estimated weight 
with the actual weight in 9.5% of the value estimated weight 
was exactly equal to the actual weight. Compared the estima-
ted height with the actual height, was found that 5.3% of the 
population actual height value is exactly equal to the estima-
ted height. The height values were calculated using formulas 
very close to the actual values, differing 1 or 2 cm. Calculating 
the standard deviation, the height estimated by the amplitude 
arm varied more than the other, indicating that the Chumlea`s 
equation is more stable. Regarding the measures referred to in 
both genders, individuals who were between 50 and 59 years 
overestimated their weight 2.89 kg, while the others tended to 
underestimate, highlighting the younger, who underestimated 
their weight with a difference of 1, 57 kg unless mentioned. 
Among the means of self-reported height and actual results are 
statistically identical. 

Conclusions: Knowing the accuracy of these equations is 
critical to verify its applicability in clinical practice. Validation 
studies can contribute to the correct diagnosis and the most 
appropriate interventions mainly in individuals unable to be 
measured and more accurate estimates of weight and height 
were needed. 

Key words: Nutritional assessment
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PO2491
MONITORING THE NUTRITIONAL COMPOSITION 
OF PROCESSED FOODS: THE ARGENTINEAN EX-
PERIENCE
L. Allemandi1, L. Garipe1, V. Tiscornia1, N. Samman2, V. 
Schoj1 
1Fundacion InterAmericana del Corazon-Argentina, 
Buenos Aires, Argentina 
2Universidad de Jujuy, Jujuy, Argentina

Background and objectives: In Argentina, cardiovascular 
disease causes about 100,000 deaths and 250,000 events every 
year at a cost of more than one billion dollars. In 2011, the Mi-
nistry of Health agreed with the food industry to reduce so-
dium content in processed foods. Also, a modification in the 
Codex Alimentarius will decrease TFA to less than 5% of to-
tal fat in processed foods by 2014. Our objective is to build an 
Argentinean food composition database as part of the Global 
Food Monitoring Group led by The George Institute, Australia 
in order to have an independent source of nutritional informa-
tion to monitor food composition changes over time. 

Methods: This is a descriptive study to capture a full listing 
of all processed food products for sale in Argentina. This in-
cludes in-store collection of nutritional information from the 
foods labels of products. Processed foods will be categorized 
into food groups and food categories for the primary analyses 
which will compare mean levels of nutrients. 

Results: Advanced smartphone technology developed by 
The George Institute to collect the nutritional information has 
been piloted and used in our country. Baseline data collection 
was performed from december 2012 to january 2013. We have 
collected a total of 1179 products from 12 food groups: bread 
and bakery products, cereals, cheese, meat and meat products, 
soups, sauces, canned foods, confectionary, fish and fish pro-
ducts, snacks, sauces, and drinks. For each group we collected 
information for 33 categories and 188 sub-categories. 

Conclusions: The use of standardized methodology in con-
junction with a collaborative approach to collect and share data 
will enable low-cost tracking of processed food composition 
around the world. This project represents a major step forward 
in transparently monitoring industry and government com-
mitments to improve the food supply in Argentina. 

Key words: Food database, nutritional composition, pro-
cessed foods

PO2492
LOW WEIGHT FOR AGE ACCORDING TO WHO IN 
PRETERM NEONATES FROM A HIGH RISK MONI-
TORING PROGRAM “KANGAROO” FROM HOSPI-
TAL UNIVERSITARIO DEL VALLE IN CALI, COLOM-
BIA
L M. Valencia1, M J. Torres1, C A. Velasco1 
1Universidad del Valle, Cali, Colombia

Introduction: Pondostatural recovery is critical for the 
premature (PreT) neonate development at risk of stunting and 
> mortality. Objective: To determine the prevalence of low 
weight for age (LWA) according to WHO, in very low birth 
weight PreT (VLBW) at the Hospital Universitario del Valle in 
Cali, Colombia, and potential associations. Methodology: Pre-
valence study in 63 PreT of VLBW (<1500 g) from a High Risk 
Monitoring Program “Kangaroo”. Sociodemographic, maternal 
and neonatal variables were considered. According to WHO, 
it was considered LWA = >-2 SD. Statistical analysis included 
prevalence estimation of LWA in PreT and corresponding con-
fidence interval 95%, the estimate of other descriptive mea-
sures of interest and association analysis by multiple logistic 
regression. 

Results: In these PreT mean age 23.4 ± 6.2 months, mean 
birth weight 1132.1 ± 223.6 grams, found a prevalence of 20.6% 
of LWA to following between 11 and 33 months and male pre-
dominance. Association analysis showed> LWA opportunity 
by origin, education, multiple pregnancies, maternal diseases 
other than diabetes, hypertension and syphilis, and weight for 
gestational age. Finally associated factors were desired preg-
nancy, partner and final height. 

Conclusion: Only about 20% of PreT of VLBW (<1500 g) 
followed between 11 and 33 months, showed LWA, being asso-
ciated with sociodemographic variables as desired pregnancy 
and partner and neonatal variables as final height.
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PO2493
PREVALENCE OF SARCOPENIA IN YOUNG ADULTS 
FROM TABASCO MEXICO
A E. Sierra-Ovando1, M F. López-Fernández1, A I. Her-
nández-Hernández1, L A. Sánchez-Romero1, L F. Truji-
llo-Castillo1, E. Pichardo-Ontiveros2, J C. López-Alva-
renga3, X. Formiguera Sala4 
1Centro de Investigación de la División Académica 
de Ciencias de la Salud Universidad Juárez Autóno-
ma Dde Tabasco, Villahermosa Tabasco, México 
2Instituto Nacional de Ciencias Médicas y Nutrición 
Salvador Zubirán, Ciudad de México, México 
3Hospital de México O. D Dirección de Investiga-
ción, Ciudad de México, México 
4Institut Català pel Tractament i Recerca de 
l’Obesitat, Barcelona, España

Background and objectives: Sarcopenia (S), is defined as 
the degenerative loss of skeletal muscle mass normally occu-
rring during aging. However, there are reports of young adults 
with muscle loss, even though that S is a late manifestation; its 
earliest beginnings are probably to occur with a sedentary lifes-
tyle and poor nutrition. The aim of this study was to investigate 
the prevalence of S in a sample of young adults of Villahermosa 
(Tabasco, Mexico). 

Methods: The study subjects were assessed by bioelectrical 
impedance (Tanita BC-418) and were administered the IPAQ 
questionnaire of physical activity. The Presence of Sarcope-
nia was assessed by measuring the skeletal muscle mass index 
(SMMI), which is calculated dividing appendicular skeletal 
muscle mass (ASMM) by height (m2). 

Results: 198 subjects were included (24.75% male and 
75.25% female) with a mean age of 30.46 ± 10.95 years. Sar-
copenia was found in 33.3% of the sample, from which 3.5% 
presented severe sarcopenia and 29.8% moderate sarcopenia 
with greater presence in males (81.6% men and 18.4% women). 
Of the subjects with Sarcopenia, 60.9% had a minor physical 
activity. 

Conclusions: The presence of Sarcopenia is not restricted 
to geriatric persons as it also occurs in young adults. Therefore, 
it’s necessary to carry out strategies for prevention and timely 
diagnosis of these conditions in young people, to improve their 
quality of life and productivity. 

Key words: Sarcopenia, aging, young adults.
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RELATIONSHIP BETWEEN SALTY TASTE ACUI-
TY AND ZINC NUTRITIONAL SATAUS IN KOREAN 
YOUNG ADULTS
H. Noh1, H Y. Paik1, J. Chung2 
1Department of Food and Nutrition, College of 
Human Ecology, Seoul National University, Seoul, 
Korea 
2Department of Food and Nutrition, College of Hu-
man Ecology, Kyung Hee University, Seoul, Korea

Background and objectives: Zinc nutritional status has 
been associated with variation in taste perception. In this study, 
we examined whether salty taste perception is related to zinc 
nutritional status in young adults. 

Methods: 207 free-living healthy young adults aged 20-
29yrs were recruited, and salty taste acuity was evaluated by 
determining salty taste threshold using sensory test. Zinc nu-
tritional status was examined by measuring dietary zinc, serum 
zinc and the expression level of leukocyte zinc transporters 
gene. 

Results: Among various zinc transporters examined, ZnT1, 
ZnT6, ZnT9, Zip1, Zip6 and Zip7 were abundantly expressed 
in the leukocytes. In particular, the level of leukocyte Zip7 
mRNA had significantly positive correlation with zinc intake in 
female (r=0.23, p<0.05). In male, dietary zinc and serum zinc 
had no association, but the level of leukocyte ZnT9 mRNA had 
negative association with salty taste threshold (standardized β= 
0.048, p=0.03). On the other hand, available zinc intake had 
negative association with salty taste threshold (standardized β= 
0.467, p=0.04) in female. Furthermore, the level of leukocyte 
Zip7 mRNA had negative association with the salty taste thres-
hold (standardized β= 0.479, p<0.01), and this relationship was 
maintained after adjustment for available zinc intake (standar-
dized β= 0.414, p=0.01). 

Conclusions: Our data shows that zinc nutritional status is 
associated with salty taste acuity, especially in female. Further, 
our study results suggest that dietary zinc affect the gene ex-
pression of Zip7, which may lead to altered taste perception 
for salt. 

Key words: Salty taste acuity, zinc status
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PO2495
ANEMIA AND MICRONUTRIENT STATUS AFTER 
MICRONUTRIENT POWDER SUPPLEMENTATION 
AMONG MALNOURISHED AND WELL-NOURIS-
HED CHILDREN IN AN URBAN SLUM OF DHAKA
M. Mahfuz1, M. Islam1, M I. Hossain1, D. Mondal1, F. To-
fail1, R. Haque2, T. Ahmed1 
1Centre for Nutrition and Food Security, icddr,b, 
68, Shaheed Tajuddin Ahmed Sarani, Mohakhali, 
Dhaka, Bangladesh 
2Centre for Vaccine Sciences, icddr,b, 68, Shaheed 
Tajuddin Ahmed Sarani, Mohakhali, Dhaka, Bangla-
desh

Background and objectives: Anemia and micronutrient 
deficiency is very common among children with undernutri-
tion. This study aimed to assess the effect of daily 2 months 
micronutrient powder (MNP) supplementation on anemia and 
micronutrient status of malnourished and well-nourished chil-
dren in an urban slum of Dhaka, Bangladesh. 

Methods: MNP supplementation was provided daily to a 
total of 392 children aged 6-24 months, including 223 mal-
nourished children (Weight-for-age-z-score, WAZ <-2 sd) and 
169 well-nourished children (WAZ >-1 sd). The research staff 
directly observed the consumption of MNP. Venus blood was 
collected during enrollment and 5 months after enrollment. 
Haemoglobin (Hb), serum retinol and serum zinc levels were 
measured. Anemia was defined as Hb concentration of <11 g/
dl and the cut-off values used for vitamin A deficiency and zinc 
deficiency were serum retinol level of <20 µg/dl and serum zinc 
concentration of <65 µg/dl. 

Results: Anemia prevalence had significantly reduced from 
65.1% to 51.7% (p=0.01) in malnourished children after MNP 
supplementation but no significant change was observed in 
well-nourished children. Low serum retinol level (<20 µg/dl) 
was observed 38.8% and 35.5% in malnourished and well-nou-
rished children, respectively, at baseline which then reduced 
to 36.7% and 30.9% at end-line, respectively. However, serum 
zinc deficiency (<65 µg/dl) had deteriorated from 15.9% and 
14.5% to 31.6% and 21.1% during trial period among mal-nou-
rished and well-nourished children, respectively. 

Conclusions: In this study MNP supplementation was 
more effective in malnourished children in reducing anemia. 
Vitamin A status had also improved. However, zinc deficiency 
further deteriorated. Further evaluation is needed for the well-
nourished children as because 2 months MNP supplementa-
tion may not be optimum for improving their anemia status. 

Key words: MNP, malnutrition, children, Bangladesh

PO2496
DEVELOPMENT OF DATA COLLECTION TOOLS TO 
BE USED DURING FOOD INTAKE STUDIES IN ILLI-
TERATE, LOW-INCOME COMMUNITIES
H. Schonfeldt1,2, M. Bester1, 2 
1Institute of Food, Nutrition & Well-being, University 
of Pretoria, Pretoria, South Africa 
2Department of Animal and Wildlife Science, Uni-
versity of Pretoria, Pretoria, South Africa

Background and objectives: Nationally representative food 
intake data is needed to determine the effect of the consump-
tion of animal products on human dietary exposure (in terms 
of both over- and undernutrition), as well as to extrapolate the 
burden which the industry has on the environment. However, 
to provide correct data towards the development of policies 
and programmes specifically aimed at malnutrition in low and 
very low socio-economic households, intake data specific to 
each socio-economic group is needed. Due to the complex de-
mographics of the population, highly divergent economic cir-
cumstances and low level of literacy amongst lower socioeco-
nomic groups, the collection of certain data amongst these 
groups have proved to be a challenging task for researchers due 
to a lack of appropriate tools. 

Methods: To enable the collection of correct data in low 
and very low socio-economic groups, specific pictorial tools 
were developed. To translate product consumed to nutrients 
ingested, data on actual edible portion of each food portion 
is required. Physical dissection of the specific foods included 
in the pictorial tool was dissected into meat and non-meat 
components. The nutritional contribution of low-cost or wild 
animal foods, often consumed as an alternative to high-end 
animal products by these low socio-economic households, was 
determined. 

Results: A pictorial tool was developed based on research 
conducted on the current eating habits of low socio-economic 
consumers in South Africa, including the types of animal foods 
often consumed (including indigenous species such as insects 
and rodents), preparation techniques employed, and usual por-
tion sizes. 

Conclusions: This tool enables researchers to visually ques-
tion illiterate consumers on what type and quantity of animal 
foods they consume. 

Key words: Animal protein consumption, portion sizes, 
pictorial research tool
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PO2497
A NUTRIENT PERSPECTIVE ON CLIMATE CHAN-
GE AND SUSTAINABLE RED MEAT PRODUCTION 
AND CONSUMPTION
H. Schonfeldt1,2, I. Rajput1,2

1Institute of Food, Nutrition and Well-being, Univer-
sity of Pretoria, Pretoria, South Africa 
2Department of Animal and Wildlife Science, Uni-
versity of Pretoria, Pretoria, South Africa

Background and objectives: In order to determine the im-
pact of livestock production and the effect of the consumption 
of animal products on human dietary exposure (in terms of 
both nutrient and anti-nutrients), as well as to extrapolate the 
burden which the industry has on the environment (sustainabi-
lity and green economy), correct intake data is required for the 
complete and diverse South African population. By uncovering 
relevant information on the consumption and perceptions of 
animal-derived protein foods, the relevant industries can be 
equipped with information to re-align production, processing, 
policy development as well as consumer education. Towards 
this aim a study was formulated to investigate the perceptions 
and utilization of animal product by different socio-economic 
groups in South Africa. 

Methods: Adapted questionnaire-based personal interviews 
were performed in three different socio-economic groups from 
3 of the 9 provinces of South Africa. 

Results and Conclusions: Although animal products are 
consumed by all (from high to low socio-economic groups), 
the nutritional contribution from certain low-cost animal pro-
ducts such as meat-bones, chicken feet and insects are questio-
nable. Results will be presented and critically discussed. 

Key words: Climate change, red meat consumption, sustai-
nability

PO2498
RELATIONS BETWEEN NUTRITION FOR GAME 
PERFORMANCE IMPROVEMENT AND AROMA 
FOR FATIGUE REDUCTION DURING SPORTS
K. Kanbe1, S. Nakata2, H. Nakayama2, M. Yamamoto3, 
S. Muto4 
1Department of Food and Nutrition, Junior College, 
Nihon University, Japan 
2Tokyo Denki University School of Science and 
Engineering, Tokyo, Japan 
3Tokyo Polytechnic University Faculty of Enginee-
ring, Japan 
4Laboratory of Health Information Science, Kagawa 
Nutrition University, Japan

Background and objectives: Proper nutritional intake in 
each game is necessary for good physical performance. It has 
been reported that fragrance elements of aroma are effective in 
mental care before games and fatigue recovery after games. We 
examined the relations between the effect on fatigue reduction 
by aroma and nutritional intake during exercise aimed to im-
prove game performance. 

Methods: A total of 17 male collegiate students from the 
athletic club participated. Students chose voluntarily their fa-
vorite aroma. The bike-riding exercise test was carried out in 
two ways by smelling a preferable aroma (exercise with aro-
ma) and by not smelling aroma (exercise without aroma). The 
oxygen intake was measured using a gas mask. The examinees 
were asked to point the finger at a certain rating of perceived 
exertion (RPE) during the test. After the experiments, the 
mood states questionnaire with/without aroma was adminis-
tered. The food intake frequency method was used by the self-
administered questionnaire before the experiments. Respective 
data with/without aroma was analyzed statistically. 

Results: ‘Exercise with aroma’ test showed significantly low 
in terms of RPE. Also, in the questionnaire after the experi-
ments, ‘Feeling tired’ item was significantly different, and ‘Fa-
tigue’ item was low level. Although only two students reported 
suitable amount of nutritional intake, seven students showed 
that the animal protein ratios were high. As for the energy per 
weight, only ‘exercise without aroma’ group showed signifi-
cantly higher ratios in ‘bad feeling’, ‘lack of concentration’ and 
‘fatigue’ among energy deficiency group than among the ener-
gy sufficiency group. 

Conclusions: This study indicated that the use of aroma du-
ring exercise eased the fatigue. Glycogen exhaustion causes the 
decline of athletic ability. Therefore, further research is needed 
to verify that the combination of proper nutritional intake and 
aroma usage leads to game performance improvement. 

Key words: Aroma, nutrition intake, fatigue reduction, 
glycogen exhaustion
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PO2499
ISSUES IN CHARACTERIZING RESTING ENERGY 
EXPENDITURE IN OBESITY AND AFTER WEIGHT 
LOSS
A. Bosy-Westphal1, W. Braun2, B. Schautz2, M J. Müller2 
1Institut für Ernährungsmedizin, University Hohen-
heim, Stuttgart, Germany 
2Institut für Humanernährung, Christian-Albrechts-
University Kiel, Kiel, Germany

Background and objectives: Normalization of resting ener-
gy expenditure (REE) for body composition using the 2-com-
partment model (fat mass, FM; fat-free mass, FFM) may lead 
to erroneous conclusions when comparing REE in people with 
a wide range of adiposity as well as before and after substantial 
weight loss. 

Methods: Different methods of REE normalization were 
compared: (i) normalization for FFM and FM (ii) by the inclu-
sion of %FM as a measure of adiposity and (iii) based on organ 
and tissue masses. Results were compared between healthy in-
dividuals with different degrees of adiposity as well as within 
subject before and after weight loss. 

Results: Normalizing REE from an “REE vs. FFM and FM 
equation” that (i) was derived in obese participants and applied 
to lean people or (ii) was derived before weight loss and applied 
after weight loss leads to the erroneous conclusion of a lower 
metabolic rate (i) in lean persons and (ii) after weight loss. This 
is revealed by normalization of REE for organ and tissue mas-
ses that was not significantly different between lean and obese 
or between baseline and after weight loss. We found evidence 
for an increasing specific metabolic rate of FFM with increa-
sing %FM that was explained by a higher contribution of liver, 
kidney and heart mass to FFM in obesity. Using “REE vs. FFM 
and FM equations” specific for different levels of adiposity 
(%FM) eliminated differences in REE before and after weight 
loss in women. 

Conclusions: Normalization of REE based on FFM and FM 
may lead to spurious conclusions about metabolic rate in obe-
sity and the phenomenon of weight loss-associated adaptive 
thermogenesis. Using %FM-specific REE prediction from FFM 
and FM in kg may improve the normalization of REE when 
subjects with wide differences in %FM are investigated. 

Key words: Body composition, resting energy expenditure, 
obesity, weight loss

PO2500
BODY COMPOSITION CHANGES AFTER 12 
MONTHS OF MULTIAPPROACH INTERVENTION 
IN SPANISH OVERWEIGHT AND OBESE ADOLES-
CENTS: THE EVASYON STUDY
P. de Miguel-Etayo1,2,9, L A. Moreno1,2, J. Santabárbara3, 
M J. Piqueras4, M. Delgado5, M. Martin-Matillas5, D R. 
Silva5, B. Zapatera6, D. Martinez-Gómez6, A. Moleres7, T. 
Rendo-Urteaga7, M. Marqués8, C. Campoy4,A. Martí7, A. 
Marcos6, J M. Garagorri1,9 and EVASYON Study Group
1GENUD “Growth, Exercise, Nutrition and Develo-
pment” Research Group, University of Zaragoza, 
Zaragoza, Spain 
2Department of Physiatry and Nursing, University of 
Zaragoza, Zaragoza, Spain 
3Department of Preventive Medicine and Public 
Health, University of Zaragoza, Spain, Centro de 
Investigación Biomédica en Red de Salud Mental 
(CIBERSAM), Ministry of Science and Innovation, 
Madrid, Spain 
4Department of Paediatrics, University of Granada, 
Granada, Spain 
5Department of Physical Education, University of 
Granada, Granada, Spain 
6Department of Metabolism and Nutrition, Institute 
del Frío, Institute of Food Science and Technology 
and Nutrition (ICTAN), Spanish National Research 
Council (CSIC), Madrid, Spain 
7Department of Nutrition, Food Science, Physiology 
and Toxicology, University of Navarra, Pamplona, 
Spain 
8Department of Preventive Medicine and Public 
Health, University of Navarra, Pamplona, Spain 
9Department of Paediatrics, University of Zaragoza, 
Zaragoza, Spain

Background and objectives: Multiapproach interventions 
appear to achieve the most beneficial effects in the treatment 
of obese adolescents. They include management protocols in-
volving behaviour modifications, family support and lifestyle, 
requiring the input of multidisciplinary professional teams. 
Aim of this study was to assess body composition changes af-
ter twelve months of a multiapproach therapy including diet, 
exercise and behavioural modification in obese adolescents. 
Materials and 

Methods: One hundred and one Spanish male and female 
adolescents aged 13 to 16 years with overweight and obesity, 
were included in a multicenter intervention study. Anthro-
pometry was assessed by weight, height, BMI and skinfolds. 
Friedman test was used to compare anthropometric measure-
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ments during follow up, and post hoc comparisons with Wil-
coxon signed-rank test was conducted with Bonferroni correc-
tion applied. 

Results: In males, we observed, after one year, significant 
changes in weight (-4,1 kg), height (+2.1 cm), BMI (-2.9 kg/m2 
), sum of 6 skinfolds (-25.4 mm), fat free mass (+2.9 %), waist 
circumference (-11.1 cm) and waist to height ratio (-0.07). In 
females, there were significant changes fat mass index (-2.2 kg/
m2), fat mass percentage (+1.1%), sum of 4 skinfolds (-14.8 
mm), hip circunference (-1.9 cm) and waist to hip ratio (-0.06). 
Changes in weight, height, BMI, sum of 6 skinfolds, fat free 
mass, waist circunference and waist to height ratio were higher 
in males than females. 

Conclusions: Body composition changes after a multidisci-
plinary intervention were observed in both genders, but chan-
ges were higher in males than in females. Acknowledgements: 
Funded by Spanish Ministry of Health and Consumption (PI 
051080, PI 051579), and GENUD Research Group is funded 
by European Regional Development (MICINN-FEDER). We 
gratefully acknowledge all adolescent and their families who 
participated in the study.

Key words: Body composition, intervention study, fat mass, 
fat free mass

PO2501
ELECTRIC BIOIMPEDANCE VERSUS FLUID BA-
LANCE METHOD FOR HYDRATION STATUS EVA-
LUATION IN HOSPITALIZED ELDERLY PATIENTS.
T K. Weber1, B López-Plaza1, L M. Bermejo1, S. Palma-
Milla1, A. Lisbona-Catalan1, C Gómez-Candela1 
1Clinical Nutrition Department, University Hospital 
La Paz, La Paz Institute For Health Research (IdiPAZ), 
Madrid, Spain

Background and objectives: Dehydration is a common 
condition and frequent cause of hospitalization in older peo-
ple, being associated with higher mortality and morbidity. The 
evaluation of those different methods to evaluate the hydration 
status of elderly people may be important. The study aimed to 
properly assess hydration status among hospitalized elderly 
patients by using two different methods electric bioimpedance 
(BIA) and Fluid Balance (FB). 

Methods: Fifty patients aged ≥ 65 years of all departments 
in a tertiary hospital were included according to admission 
time. Patients on critical care and renal insufficiency were ex-
cluded. 48 to 72 hours after admission, hydration status was 
measured by BIA according to ¡°Standardized Biovectornor-
mogram¡°, allowing patient’s classification in: normally hydra-
ted, dehydrated and hyper-hydrated and FB was estimated by 
counting of all liquids lost and taken in from the body. 

Results: The mean age of patients (48% men) was 76.5¡À6.5 
years. According to BIA 18% (9/50) of patients presented dehy-
dration, 58% (29/50) normal hydration status and 24% (12/50) 
hyper-hydration. The percentage of patients with negative FB 
was significantly higher in dehydration group (78%, 7/9) com-
pared with normal hydration (30%, 9/29) and hyper-hydration 
(20%, 2/12). An association between dehydration status mea-
sured by BIA and negative FB has been observed (p<0.01). 
However, a high percentage of patients without dehydration by 
BIA presented a negative FB (26.8%, 11/41). 

Conclusions: A high percentage of elderly patients had an 
abnormal hydration status. Despite of the association between 
BIA and FB method, only negative FB could be considered in 
clinical practice in order to detect and prevent future dehydra-
tion in these patients. 

Key words: Dehydration, elderly, bioimpedance, fluid ba-
lance

PO2502
PREVALENCE OF MICRONUTRIENT DEFICIENCIES 
AND ANTHROPOMETRIC STATUS OF WOMEN 
AND PRESCHOOL CHILDREN IN RURAL BURKINA 
FASO
L. Nikiema1, Y. Martin-Prevel2, M. Moursi3, G. Ouedrao-
go1, I. Kossivavi-Ayassou2, H. Lanou1, P. Allemand2, F. 
Moura3 

1Institut de Recherche en Sciences de la Santé 
(IRSS), Ouagadougou, Burkina Faso 
2UMR 204 Nutripass, IRD-UM2-UM1, Institut de 
Recherche pour le Développement, Montpellier, 
France 
3HarvestPlus, IFPRI/CIAT, Washington D.C, USA

Background and objectives: In Burkina Faso, the nutri-
tional situation is characterized by high prevalence of mal-
nutrition and micronutrient deficiencies among women and 
children, but only scarce data are available. This study aimed 
at determining the prevalence of anemia, low serum concen-
tration of retinol, iron, ferritin and zinc among mothers and 
preschool children in two rural provinces of the country. 

Methods: A cross-sectional survey was carried out in De-
cember 2010 in the two provinces. A representative sample of 
240 mothers and their 36-47 month-old children were ran-
domly selected. Anthropometric measurements were perfor-
med using WHO procedures. A sub-sample of 90 mothers and 
90 children had venous blood sampling. Haemoglobin (Hb) 
was measured using a Hemocue201 system. After centrifuged, 
sera were frozen at -20°C until analyses were performed. Ferri-
tin, serum transferrin, CRP and AGP were measured by ELISA 
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technique. Serum iron content was measured by colorimetric 
method, serum zinc by atomic absorption and retinol by HPLC 
system. 

Results: Underweight concerned 14.1% [10.9-17.3] of wo-
men and 31.3% [25.6-37.0] of children were stunted. The preva-
lence of anemia (Hb<110 g/l) was 35.7% [28.6-42.8] in women 
and 72.4% [65.6-79.2] in children, respectively. Low serum iron 
concentration (<8 µmol/l) concerned 20.1% [14.2-26.1] of wo-
men and 53.9% [46.2-61.6] of children. Low body iron stores 
was detected in 7.6% [3.5-11.6] and 5.1% [1.6-8.6] of women 
and children, respectively. Prevalence of low ferritin adjusted 
for inflammation was 3.2% [0.4-6.1] in women and 2.0% [0.0-
4.2] in children. Zinc deficiency affected 38.6% [31.3-46.0] of 
women and 64.3% [57.0-71.7] of children. The prevalence of 
vitamin A deficiency was 13.3% [8.4-18.3] among women and 
33.9% [26.6-41.1] among children. 

Conclusions: Micronutrient deficiencies were at a high 
level in this area, and constantly higher among children than 
among women. Preventive measures such as micronutrients 
supplementation or food fortification are needed. 

Key words: Malnutrition, anemia, zinc, vitamin A, Africa

PO2503
VITAMIN A, IRON AND ZINC CONTENT OF COM-
MERCIAL MAIZE MEAL AND BREAD SAMPLED AT 
HOUSEHOLD LEVEL IN SOUTH AFRICA
P. Van Jaarsveld1, M. Faber1, M. Van Stuijvenberg1

1Nutritional Intervention Research Unit, Medical 
Research Council of South Africa, Cape Town, South 
Africa

Background and objectives: In 2003, a national mandatory 
food fortification programme was introduced in South Africa. 
Bread wheat flour and maize meal are fortified with various 
micronutrients, including vitamin A, iron and zinc. The aim 
of this study was to determine the vitamin A, iron and zinc 
content of maize meal and bread sampled at household level in 
two urban and two rural sites. 

Methods: Maize meal (250 g) and/or supermarket/local 
shop bread (three inner slices) were collected from 50 ran-
domly selected households from each study site. Maize meal 
samples were reduced to 10 composite samples per site, each 
consisting of five randomly selected samples. Bread samples 
were composited similarly; bread slices were kept intact; one 
composite sample consisted of 15 slices; over all, eight com-
posite samples were obtained for both brown and white bread. 
Maize meal and bread samples were analysed by the Southern 
African Grain Laboratory for vitamin A, iron, zinc and mois-
ture content. 

Results: Based on 12.5% moisture, 100 g uncooked maize 
meal contained 105.7 to 183.3 µg RAE vitamin A, 3.0 to 4.2 mg 
iron and 1.8 to 2.1 mg zinc across the four study sites; repre-
senting 56-97% of the minimum fortification level as per legis-
lation for vitamin A, 76-108% for iron and 89-100% for zinc. 
Mean content of brown bread, per 100 g and based on 39% 
moisture, represented 57%, 197% and 167% of the minimum 
fortification level for vitamin A, iron and zinc, respectively; 
white bread represented 89%, 222% and 207% for vitamin A, 
iron and zinc, respectively. 

Conclusions: Vitamin A, iron and zinc content in un-
cooked fortified maize meal sampled at household level was 
lower than the legislated requirement; bread vitamin A content 
was lower, and iron and zinc content higher than the legislated 
requirement. 

Key words: Maize meal, bread, micronutrient content

PO2504
NUTRITIONAL INTEREST OF NA, K, CA, MG, FE, 
MN, CU, ZN, CR AND MO LEVELS IN DARK BEERS
C. Rubio1, A. Ravelo1, A J. Gutiérrez1, D. González We-
ller1, A. Hardisson1 
1Toxicology Department, University of La Laguna, 
La Laguna, Santa Cruz de Tenerife, Spain

Background and objectives: Dark beer is a type of German 
lager with a strong flavour and dark in colour. Spain was the 
fourth largest beer producer in the European Union in 2010. 
The objectives of this study were to determine the concentra-
tions of Na, K, Ca, Mg, Fe, Mn, Cu, Zn, Cr and Mo in dark beers 
and also to evaluate the contribution of moderate consumption 
of dark beers to the recommended daily intakes (RDI) set for 
the Spanish adult population. 

Methods: 28 samples of dark beers commercialized in Tene-
rife were analyzed. Samples were degassed with ultrasounds (5 
min) and placed in porous porcelain crucibles (25 ml). Subse-
quently, samples were passed through a water bath (100Â°C/30 
min), heater (80Â°C/24 h) and muffle furnace (Â±450Â°C/48 
h). The obtained ashes were diluted with 1.5% HNO3 to a vo-
lume of 50 ml. Metal determination was performed by atomic 
emission spectroscopy with inductively coupled plasma (ICP-
AES). 

Results: The metal mean values were: 67.92 mg/l of Na, 
342.25 mg/l of K, 54.81 mg/l of Ca, 86.51 mg/l of Mg; 0.187 mg/l 
of Fe, 0.157 mg/l of Mn, 0.229 mg/l of Cu, 0.093 mg/l of Zn, 
0.011 mg/l of Cr and 0.011 mg/l of Mo. The estimation of the 
contribution of moderate dark beer consumption (330 ml for 
women and 660 ml for men) to the RDIs revealed the following 
data: Na (1.49 - 2.99%), K (3.64 - 7.29%), Ca (2.01 - 4.02%), 
Mg (9.52 - 16.31%), Fe (0.34 - 1.37%), Mn (2.88 - 4.51%), Cu 
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(6.87 - 13.74%), Zn (0.44 - 0.65%), Cr (14.52 - 20.74%) and Mo 
(8.07 - 16.13%) for women and men, respectively. 

Conclusions: Moderate consumption of black beer con-
tributes significantly to the Cr, Mg, Mo and Cu daily dietary 
recommendations. 

Key words: Dark beer, metals, RDI, ICP-AES

PO2505
ESSENTIAL METALS AND TRACE ELEMENTS IN 
YOGURTS. NUTRITIONAL EVALUATION.
C. Rubio1, G. Luis1, C. Revert1, Á J. Gutiérrez1, C. Hernán-
dez Sánchez1, D. González Weller1, A. Hardisson1 

1Toxicology Department, Faculty of Medicine, 
University of La Laguna, La Laguna, Santa Cruz de 
Tenerife, Spain

Background and objectives: Milk and dairy products are a 
group of foods widely consumed by the population, contribu-
ting to the intake of essential elements, mainly Ca. The objec-
tives of this study were to determine the concentrations of Na, 
K, Ca, Mg, Cu, Fe, Mn, Zn, Cr and Mo in two types of yogurt 
(plain and flavoured) marketed in Tenerife (Spain) and also to 
evaluate the contribution of the intake of a yogurt/day (125 g ) 
to the established RDI for adults. 

Methods: 36 samples of two types of yogurt (plain and fla-
voured) were purchased in supermarkets in Tenerife and analy-
zed. 20 g were weighed in a porous porcelain crucible, dried in 
a heater (70Â°C/72 h) then in a muffle oven (450Â°C/48 h). 
The obtained ashes were dissolved in HNO3 at 1.5% to a volu-
me of 25 ml. Metals were analyzed by the ICP-AES technique 
(inductively coupled plasma atomic emission spectroscopy). 

Results: The mean concentrations in the yogurts were: 454.5 
mg Na/kg, 1,101 mg K/kg, 1,018 mg Ca/kg, 115.1 mg Mg/kg, 
0.268 mg Cu/kg, 0.327 mg Fe/kg , 0.023 mg Mn/kg, 2.785 mg 
Zn/kg, 0.021 mg Cr/kg and 0.035 mg Mo/kg. The consumption 
of 125 g of yogurt/day contributes to 14.14% of the RDA of Ca 
in women, 10.48% of the RDA of Cr in adult males, 9.71% of 
the RDA of Mo in adults and 4.97% of the Zn RDA for adult 
males, among others. 

Conclusions: Daily consumption of yogurt contributes to 
the dietary intakes of essential metals and trace elements. 

Key words: Inductively coupled plasma spectrometry, in-
take, metals, yogurt

PO2506
COMPARISON OF EQUATIONS TO PREDICT BODY 
WEIGHT AMONG ADULTS IN A TERTIARY HOSPI-
TAL
E. Rabito1, T. Oliveira1, A. Marcadenti2, B S. Alves2, D. Fe-
rreira2, S P. Souza2 
1Department of Nutrition, Universidade Federal de 
Ciências da Saúde de Porto Alegre, Porto Alegre, 
Brazil 
2Division of Nutrition, Hospital Nossa Senhora 
Conceição, Porto Alegre, Brazil

Background and objectives: Body weight is very important 
to monitoring the nutritional status during hospitalization but 
cannot always be detected by conventional methods; therefore, 
researchers have developed equations to estimate it. The aim 
of this study was to evaluate the concordance of equations for 
estimating weight. 

Methods: Cross-sectional study conducted among 200 in-
patients, aged 18 to 59 years, both sexes. Patients were stratified 
in two groups according to gender and there were evaluated 
five equations to estimate body weight: two by Chumlea and 
three by Rabito. The concordance between all equations and 
the weight detected by scales was performed using Bland and 
Altman and intraclass correlation coefficient (ICC). Student’s t 
test was used for comparisons. 

Results: Mean age among men was 46.8 years and among 
women 43.1 years (p<0.01). Chumlea equations for weight 
prediction among Caucasians (which uses arm circumference 
and knee height) showed a concordance interval -23.5 to 1.4 
kg (ICC= 0,75) among men and concordance interval -17.2 to 
16.6 kg (ICC= 0,82) among women. Equations developed for 
black people showed a concordance interval -25.6 to 12.2 kg 
(ICC= 0,71) among men and a concordance interval -18.3 to 
16.7 kg (ICC= 0,83) among women. Rabito’s equations (which 
uses arm, calf and abdominal circumferences plus sub scapular 
skin fold) showed ICC= 0,91 (concordance interval -12.9 to 8.7 
kg); ICC= 0,88 (concordance interval -10.1 to 16,8 kg). Finely, 
the Rabito equation which uses three circumferences and gen-
der showed ICC= 0,91 (concordance interval -12.4 to 10.1 kg; 
ICC= 0,90 (concordance interval -13.7 to 12.5 kg), for men and 
women, respectively. 

Conclusions: Although the equations developed by Rabito 
showed a better agreement when compared with the weight de-
tected by scales among adults inpatients, the difficulty to obtain 
anthropometric measurements should be considered by pro-
fessionals to choose an equation to be applied. 

Key words: Weight, equations, adults
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PO2507
MICRONUTRIENTS ADEQUACY AND FOOD PAT-
TERN OF INDONESIAN YOUNG CHILDREN
H. Hardinsyah1, T. Tecco1, L. Amalia1 
1Food and Nutrition Society of Indonesia, and De-
partment of Community Nutrition, Bogor Agricultu-
ral University, Kampus IPB, Jl Raya Darmaga, Bogor, 
Indonesia 

Background and objectives: The basic health survey called 
Riskesdas 2010 is the first nation-wide survey that collected in-
dividual food intake data in Indonesia, but no one has analyzed 
the data for micronutrient adequacy and food pattern of young 
children – a vulnerable group. Besides, micronutrients intake 
information from large nation-wide survey in Asian develo-
ping countries is very limited. This study analyzes micronu-
trients adequacy and food pattern of young children aged 1-3 
yrs (YC) of Indonesia. 

Methods: The electronic files of the Riskesdas 2010 data 
were used and analyzed. The cleaned data consisted of 1868 
YC covering 33 provinces. The food data were collected using 
a 24-hour recall method. Calcium, phosphorus, iron, zinc, and 
vitamin A, B1, B9, and C intake were analyzed by using food 
composition tables. The food patterns were analyzed based on 
quantity and participation rate of 10 food groups consumed. 

Results: Among the micronutrients analyzed, the mean 
adequacy level less than 70% requirement was zinc, iron, cal-
cium and folic acid. This occurred until the third economic 
quintile. The higher the father education and family economic 
levels the higher the micronutrient adequacy of YC. Each of 
micronutrients adequacy levels among stunted and among ru-
ral YC was lower compared to normal and urban YC. The mean 
intake of cereals, tubers, bean, meat, eggs, fish, vegetables, fruit, 
milks, street foods were 278.2, 6.1, 18.5, 8.4, 21.9, 28.7, 48.9, 
11.0, 37.9 and 37.1 g, respectively. All the food groups except 
cereals had a low participation rate. The stunted YC consumed 
fewer amounts of cereals, fruit, bean, milk and animal foods. 

Conclusions: Most Indonesian YC especially from middle-
low socioeconomic level had low intake of zinc, iron, calcium 
and folic acid, and more likely suffering from stunting. There 
is a need to increase the intake of foods rich in these micronu-
trients. 

Key words: Micronutrient, food pattern, stunting, children

PO2508
CORRELATION BETWEEN 24-HOUR AND SPOT/
VOID URINE SAMPLES FOR THE PURPOSE OF PO-
PULATION SALT INTAKE ASSESSMENT
P. Jeffery1, M A. Land2, 3, L. Riddell1, J. Shaw4, J. Webs-
ter2,3, J. Chalmers3, W. Smith5, V. Flood6, M. Woodward3, 
B. Neal2, 3, C. Nowson1 
1Deakin University, Melbourne, Australia 
2The University of Sydney, Sydney, Australia 
3The George Institute for Global Health, Sydney, 
Australia 
4Baker IDI Heart and Diabetes Institute, Melbourne, 
Australia 
5New South Wales Health, Sydney, Australia 
6The University of Wollongong, Wollongong, Aus-
tralia

Background and objectives: Spot urine samples have been 
investigated for population salt intake assessment with the 
sample standardised to 24 hours by measuring spot urinary 
creatinine, however diurnal variation affects results. The ob-
jective of this study was to assess spot and void urine samples 
collected after the evening meal and before bedtime, as these 
collection times have not previously been assessed for estima-
ting population salt intake. 

Methods: 605 adults living in Australia were enrolled, with 
a mean age of 56.5 ± 12.1 (SD) years (range 21 to 78) and 54% 
women. Participants provided a 24-hour urine sample and as 
part of the 24-hour sample, either: 1) a urine sample consisting 
of one complete void of the bladder, collected in the evening 
following a main meal (EVENINGMEAL), or 2) a spot sample 
collected immediately before bedtime (BEDTIME). 

Results: Mean sodium excretion was 137 ± 57 mmol/day. 
Pearson’s correlation, comparing the measured 24-hour uri-
nary sodium versus the sodium-to-creatinine ratio of the spot/
void sample was: r=0.48 (p<0.0001) (EVENINGMEAL), and 
r=0.51 (p<0.0001) (BEDTIME). This compares with the results 
of Mann and Gerber (2010) who found correlations of: r=-0.01 
(p=0.97) (random collection time), r=0.14 (p=0.42) (morning 
collection), and r=0.67 (p<0.001) (evening collection prior to 
meal). 

Conclusions: Significant correlations were found between 
measured 24-hour urinary sodium and spot/void sodium-to-
creatinine ratio for urine samples collected after the evening 
meal and before bedtime. Further analysis is required to de-
termine if these correlations at an individual level translate to 
estimation of population salt intake using predictive equations. 

Key words: Sodium, salt, spot, assessment, population 
Mann, SJ & Gerber, LM 2010, ‘Estimation of 24-hour sodium 
excretion from spot urine samples’, Journal Of Clinical Hyper-
tension (Greenwich,Conn.), vol.12, no.3, pp.174-80. 
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PO2509
TIME SINCE VITAMIN A SUPPLEMENTATION (VAS), 
POLIO VACCINE DISTRIBUTION AND OTHER FAC-
TORS AFFECT THE VALIDITY OF VAS POST-EVENT 
COVERAGE ASSESSMENT
C T. Ouedraogo1,2,3, E. Becquey2, 3, S Y. Hess3, L. Prince4, 
N. Rouamba1, J B. Ouedraogo1, S A. Vosti4, K H. Brown2, 3 
1Direction Régionale de l’Ouest, Institut de Re-
cherche en Sciences de la Santé, Bobo-Dioulasso, 
Burkina Faso 
2Helen Keller International, USA 
3Department of Nutrition, University of California, 
Davis, USA 
4Department of Agricultural and Resource Econo-
mics, University of California, Davis, USA

Background and objectives: Information on coverage of 
high-dose VAS programs relies on administrative tally sheets 
or post-event coverage surveys, but the validity of these reports 
has rarely been assessed. In a longitudinal study, we investiga-
ted factors related to false positive VAS survey responses. 

Methods: 6,365 parents of children aged 6-30 mo partici-
pated in a longitudinal study, during which two semi-annual 
VAS campaigns occurred. Every 4 wks, caregivers were shown 
a photo of VAS capsules and asked if their child received VAS 
in the previous 4 wks. After 6 mo, a photo of the locally ad-
ministered oral polio vaccine (OPV) was also shown. A posi-
tive response for VAS was considered valid during the 4 wks 
following each VAS campaign. Positive responses during the 
remaining periods were considered false positives as VAS was 
not available elsewhere. 

Results: During 38,958 interviews that took place >4 wks 
after a VAS campaign, 13.6% reported that their child recei-
ved VAS (false positive). The odds of false positives increased 
with shorter time since the last VAS campaign (OR=8.00 if in-
terview was 4-6 wks from previous VAS campaign compared 
to >3 mo; p<0.0001); when OPV were distributed in the re-
porting period (OR=3.46; p<0.0001); when no photo of OPV 
was shown (OR=1.28; p<0.0001) and when the interview took 
place earlier in the longitudinal study (p<0.0001). Other fac-
tors associated with false positives included the relationship of 
respondent to the child, the age of the child, place of residence, 
ethnicity, mother’s occupation (all p<0.0001) and mother’s ma-
rital status (p<0.0042). 

Conclusions: Post-event VAS coverage surveys should be 
scheduled as soon as possible following VAS campaigns, and 
pictures should be shown of both VAS and any oral vaccines 
distributed during the same period. 

Key words: Burkina Faso, vitamin A supplementation, sur-
vey

PO2510
VALIDITY AND RELIABILITY OF BIOELECTRICAL 
IMPEDANCE ANALYSIS TO ESTIMATE BODY FAT 
COMPARED TO AIR DISPLACEMENT PLETHYSMO-
GRAPHY AND DUAL-ENERGY X-RAY ABSORPTIO-
METRY
C. Conlon1, M. Ingram1, D. Walsh2, P. von Hurst1, R. Kru-
ger1, W. Stonehouse1 

1Institute of Food, Nutrition and Human Health, 
Massey University, Auckland, New Zealand 
2Institute of Information & Mathematical Sciences, 
Massey University, Auckland, New Zealand

Background and objectives: Body fat percentage (BF%) is 
most accurately predicted using air displacement plethysmo-
graphy. Dual X-ray Absorptiometry (DXA) and Bio-Impedan-
ce Analyser (BIA) also predict BF%, but have not been valida-
ted against air displacement plethysmography in a large sample 
of healthy adults. The objective was to assess the validity of BIA 
and DXA for assessing BF% against air displacement plethys-
mography, and to test the repeatability of each method. 

Methods: BF% of 164 adults (18-70 y) was assessed twice 
within 5 days using air displacement plethysmography, DXA 
and BIA. Validity was determined by comparing methods (t-
test), Pearson’s correlations, linear regression and method of 
triads. Repeatability was assessed by Pearson’s correlations and 
comparing first and second measurements. 

Results: Overall, there was a good relationship between 
BIA and air displacement plethysmography (r2=0.88). Mean 
BF% difference for air displacement plethysmography – BIA 
was 2.04%[95% CI 1.68-2.40]. Half of BIA measurements ran-
ged from 4.6 below to 0.4 above air displacement plethysmo-
graphy (median 2.00; 25th, 75th percentile: -0.4, 4.6). Mean 
BF% difference for air displacement plethysmography – DXA 
was 0.39%[95% CI 0.02-0.77]. DXA BF% from 20% - 40% had 
a good relationship with air displacement plethysmography 
(r2=0.78, intercept=-0.02, slope=1.03), but BF% <20 and >40 
were lower and higher than air displacement plethysmography, 
respectively. Method of triads showed strong correlations bet-
ween both BIA and DXA and the ‘truth’ (validity coefficient 
=0.967 and 0.974, respectively). For repeatability, within-sub-
ject correlations were strong for all methods (air displacement 
plethysmography 0.9898; DXA 0.9951; BIA 0.9953). Analysis 
of differences between visits show most were <1%, but up to 
5.6% (air displacement plethysmography). 

Conclusions: On average, air displacement plethysmogra-
phy BF% can be predicted from BIA readings by adding 2%. 
DXA compares well to air displacement plethysmography from 
20-40% body fat, but underestimates BF% <20 and overestima-
tes >40. 

Key words: Body fat, air displacement plethysmography
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PO2511
NUTRITIONAL STATUS AND DIETARY INTAKE IN 
CHILDREN WITH SICKLE CELL DISEASE
P. Mataratzis1,2, F. Bezerra1,2, D. Lino1,2, M. Citelli1,2, A. 
Freitas1, 2, K. Souza1, 2, J. Valle1, 2, C. Cople-Rodrigues1, 2 
1Institute of Nutrition, State University of Rio de 
Janeiro, Rio de Janeiro, Brazil 
2Reference Center on Nutritional Surveillance of 
Hemoglobinopathies (CENUTHEM), Nutrition in 
Hematology Clinic, Pedro Ernesto`s Hospital, Rio de 
Janeiro, Brazil

Background and objectives: Children with sickle cell di-
sease (SCD) homozygous type (SS) usually present poor nutri-
tional status due decreased appetite, inadequate dietary intake 
and increased energy expenditure. The goal was to evaluate the 
associations between nutritional status and dietary intake. 

Methods: Children (2-5 y) with SCD-SS from Rio de Janei-
ro participated in the study. Age and gender-specific Z-scores 
for body mass index (BMI), weight, height and weight/height 
and adequacy for mid-upper arm circumference (MUAC), tri-
ceps skinfold and mid arm muscle circumference (MAMC) 
were determined. Dietary intake was evaluated by two 24-hour 
recall to assess estimated energy intake (EEI), carbohydrate, 
protein, total fat, calcium, phosphorus and magnesium. 

Results: 40 children were evaluated (65% male), 15% were 
at risk of overweight and 2.5% presented overweight. Height-
for-age and weight-for-age Z-scores were low in 12.5% and 
2.5%, respectively. Mean EEI was 1399 ± 414 kcal/d provided 
from carbohydrate (58%), protein (15%) and total fat (27%). 
Mean total fat intake was low in 72% children under 3 y, ac-
cording to DRI. EEI was associated with adequacies of MUAC 
(r=0.41, p<0.008) and MAMC (r=0.38, p<0.017), weight-for-
age (r=0.40, p<0.011) and height-for-age (r=0.32, p<0.046) 
Z-scores. Carbohydrate, protein and total fat intake were co-
rrelated with adequacies of MUAC (r>0.34, p<0.032) and 
MAMC (r>0.33, p<0.038). Carbohydrate intake was also as-
sociated with weight-for-age (r=0.41, p<0.009) and height-for-
age (r=0.37, p<0.020) Z-scores. Protein intake was associated 
with weight-for-age (r=0.40, p<0.011) and weight-for-height 
(r=0.41, p<0.024) Z-scores. Total fat intake was associated with 
triceps skinfold`s adequacy (r=0.37, p<0.019). Calcium intake 
was below DRI in 78% of the children. Calcium and phospho-
rus intake were correlated with adequacies of MUAC (r>0.44, 
p<0.005) and MAMC (r>0.54, p<0.000), BMI-for-age (r>0.49, 
p<0.001), weight-for-age (r>0.60, p<0.000), height-for-age 
(r>0.42, p<0.005) and weight-for-height (r>0.51, p<0.004) Z-
scores. 

Conclusions: Adequate dietary intake was associated with 
better nutritional status. Nutritional following is necessary to 
improve nutritional status in SDC-SS children. 

Key words: Sickle-cell-disease, dietary intake, nutritional 
status 

PO2512
OSMOLALITY OF 50 BEVERAGES THAT ARE COM-
MERCIALLY AVAILABLE IN SAN FRANCISCO
J. Stookey1, J. Hamer1, V. Ng2, A. Higa2

1Children’s Hospital Oakland Research Institute, 
Oakland, USA 
2Children’s Hospital & Research Center Oakland, 
Oakland, USA

Background and objectives: Beverage osmolality (solute 
concentration) is a key determinant of a beverage’s absorption 
and impact on cell hydration and metabolism. Food composi-
tion tables, diet analysis software, and beverage labels do not 
report beverage osmolality. 

Methods: This study described the osmolality of 50 beve-
rages available for purchase at supermarkets in San Francisco, 
USA. Beverage osmolality was measured by freezing-point de-
pression osmometer at room temperature. Beverage pH was 
measured by pH meter. Beverages with an osmolality above the 
normal concentration of blood and threshold for cell shrinka-
ge-stimulated anti-diuretic hormone release (ADH) (280 
mmol/kg) were distinguished from those below this threshold. 

Results: Beverage osmolality ranged from 0 to 1130 mmol/
kg. The majority (70%) of beverages sampled had an osmolality 
above 280 mmol/kg. 

Conclusions: The majority of beverages sampled had an 
osmolality over the threshold for ADH release. Further work 
is needed to pursue the implications of beverage osmolality for 
consumers. 

Key words: Beverage, osmolality, hydration, food compo-
sition tables

PO2513
HOSPITAL MALNUTRITION, PREVALENCE AND 
ECONOMIC IMPACT
G. Lobo Tamer1, A. Pérez de la Cruz1, D. Ruiz López2, A. 
Fernández Valdivia1, A M. Trigo Fonta1, Mª J. Romero 
Capilla1, C. Caro Morente1 

1Hospital Universitario Virgen de las Nieves, Grana-
da, Spain 
2Departamento de Nutrición y Bromatología, Uni-
versidad de Granada, Granada, Spain

Background and objectives: Among the diseases caused by 
a lack of nutritional content, due to the impact and the effects 
it produces, stands out the malnutrition. In the last few years, 
malnutrition acquired a special significance within the hospital 
environment and it is known now as an entity called ‘ Hospital 
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malnutrition ‘. Our objectives were (i) to determine the preva-
lence and incidence of malnutrition in our area, quantifying 
the costs they impose; (ii) to analyze the connection between 
hospital malnutrition, average stay (EM) and premature reen-
try. 

Methods: We carried a cohort study in order to assess the 
nutritional status of patients admitted to a hospital in third 
level. To all the patients, selected at random, a nutritional 
assessment protocol was applied in order to determine the 
weight, height, arm circumference, skinfold thickness, and 
serum concentrations of albumin, transferrin and prealbu-
min. The quantification of the costs included drugs, diet (basal, 
therapeutic and artificial), hospital stay and costs according to 
diagnosis-related groups (DRGs). 

Results: We included 817 subjects (average age 50.9 ± 18.5 
years), males accounted for 62.9%, and women for 37.1%. 
45.9% of subjects (n=375) suffered from malnutrition. Seven 
days later, the prevalence of malnutrition was 58.7%; those pa-
tients that were admitted already malnourished suffered a dete-
rioration of the 59,9% on their nutritional status in comparison 
to their baseline. Males were the most affected. There was an 
increase in costs related to malnutrition in association with the 
length of hospital stay (68.04% more) and use of medications. 
The average stay (EM) and premature readmission rate were 
higher in subjects admitted in the hospital with malnutrition. 

Conclusions: The high prevalence and the impact of mal-
nutrition require the proposition of mechanisms that may 
allow us to reveal their true reach and to develop the necessary 
programs to its solution. 

Key words: Undernutrition, prevalence, costs

PO2514
DIETARY DIVERSITY IS A GOOD INDICATOR OF 
MICRONUTRIENT INTAKE AMONG KENYAN WO-
MEN IRRESPECTIVE OF SEASON
S. Ngala1, M. Tembo1, A. Mwangi2, F. Kok1, I. Brouwer1 
1Division of Human Nutrition, Wageningen Univer-
sity, Wageningen, The Netherlands 
2Department of Food Science, Nutrition and Tech-
nology, Nairobi, Kenya

Background and objectives: Food seasonality has been 
shown to affect dietary diversity and nutrient adequacy, howe-
ver, the direction of this effect and impact on the association 
between diet variety and adequacy is not known. To ensure 
that dietary diversity can be used as indicator of micronutrient 
adequacy irrespective of season, we examined the seasonal va-
riations in dietary diversity and micronutrient adequacy, and 
their association among Kenyan women of reproductive age. 

Methods: We used repeated non-consecutive 24 hr-recalls 
during post-harvest (period 1, Oct, 2007, n=75) pre-harvest 
(period 2, April, 2008, n=205) and post-harvest (period 3, Oct, 

2008, n=187) seasons, constructing dietary diversity scores 
(DDS) based on 13 food groups with minimum intake of 15 
g and calculated mean probability of adequacy (MPA) for 11 
micronutrients. Correlations and regression analysis tested the 
association between DDS and MPA and effects of season on 
this association. Sensitivity/specificity analysis detected low 
and high nutrient adequacy. 

Results: DDS ranged from 4.3 ± 1.2 in period 1 to 3.1 ± 1.2 
in period 3, indicating a low diverse diet mainly based on star-
chy staples with little or no organ meat and fish. MPA ranged 
from 0.50 ± 0.06 in period 1 to 0.24 ± 0.05, period 3. DDS and 
MPA were significantly associated in all periods, highest asso-
ciation in period 3 (r=0.54). A cut-off of DDS of 3 maximized 
sensitivity/specificity in all periods, detecting low adequacy 
(MPA<40%). 

Conclusions: DDS and MPA are sensitive to seasonal and 
annual fluctuations, but seasonality does not affect their asso-
ciation. DDS can be used as simple indicator for micronutrient 
adequacy irrespective of season. 

Key words: Dietary diversity score, nutrient adequacy, wo-
men, season

PO2515
VITAMIN K2 ALTERS BONE METABOLISM MAR-
KERS IN HIGH FAT DIET-INDUCED OBESE MICE
C. Sohn1, M. Kim1, W. Na1, E. Kim1, Y. Jeong1, O. Kim2 
1Department of Food & Nutrition/Wonkwang Uni-
versity, Iksan, Republic of Korea 
2Center for Animal Resources Development/
Wonkwang University, Iksan, Republic of Korea

Background and objectives: There are several reports that 
obesity is a risk factor for osteoporosis. Vitamin K is essential 
for α-carboxylation of certain glutamic acid residues of vitamin 
K-dependent proteins. More recently, it became apparent that 
vitamin K can increase bone mineralization and decrease bone 
resorption in in vitro studies. The aim of this study was to exa-
mine the effects of menaquinone supplementation on preven-
tion of bone loss in high fat diet-induced obese model. 

Methods: A total of 21 four-week-old C57BL/6J male mice 
were divided into three groups: the 10% kcal fat control diet 
group (CD, n=7), the 45% kcal fat diet group (HFD, n=7), and 
45% kcal fat with 200 mg/1000 g menaquinone-4 (vitamin K2) 
diet group (HFD+vitamin K2, n=7) for 12 weeks. Serum le-
vels of bone metabolism markers, including osteoprotegerin 
(OPG), osteocalcin, and receptor activator of nuclear factor 
kappa-B ligand (RANKL) and bone mineral density were mea-
sured. 

Results: Serum levels of osteocalcin in the HFD+K2 group 
(51.01 ± 7.33 ng/ml) was higher than those of the HFD group 
(41.84 ± 1.524 ng/ml). Serum OPG of CD group, HFD group, 
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and HFD+K2 group were 1.47 ± 0.42 ng/ml, 2.31 ± 0.31 ng/ml 
and 2.90 ± 0.11 ng/ml (p<0.05), respectively. Serum RANKL of 
HFD group (0.40 ± 0.060 ng/ml) was significantly higher than 
the HFD+K2 group (0.21 ± 0.03 ng/ml) (p<0.05). Moreover, 
both the CD and HFD groups had a significantly higher serum 
RANKL to OPG ratio compared to HFD+K2 group (p<0.05). 
BMD of HFD+K2 group was higher than the other groups. 

Conclusions: Present study demonstrates that vitamin K2 
supplementation had favorable effect on bone mineralization 
and increased osteoblast over osteoclast activity in mice fed a 
fat diet. Our findings support a potential beneficial effect for 
vitamin K2 on reduction of osteoporosis risk in obese mice. 

Key words: Menaquinone, bone mineral density, osteocal-
cin

PO2516
MEASUREMENT OF ENERGY REQUIREMENT BY 
HEART RATE METHOD AND PWC170 FOR YOUNG 
ACTIVE AND SEDENTARY WOMEN
M. Chopra1, A. Siddhu 
1Lady Irwin College, Delhi University, Delhi, India

Background and objectives: The energy expenditure of 
individuals and groups are of vital interest to nutritionists for 
policy, therapeutic and research purposes. Heart rate monito-
ring with individual calibration has been advocated for asses-
sing energy expenditure in field studies and has been compared 
with the ‘gold standard’ techniques of doubly labelled water and 
indirect calorimetry. The broad objective was to determine the 
energy requirements by heart rate method and Physical Work 
Capacity (PWC170) for young active and sedentary women. 

Methods: A cross-sectional study on 30 collegiate young 
women (18-23 years) was conducted. Young active women 
(Group A) (n=15) and age matched sedentary women (Group 
S) (n=15) were selected. Group A selection was based on an 
inclusion criterion. Institutional ethical clearance was obtai-
ned. Data was collected on general information, anthropo-
metry, blood pressure, body composition, PWC170, HR-VO2 
relationship, dietary and physical activity to compute energy 
requirements. 

Results: Mean total daily energy expenditure (TDEE) by 
factorial method for Group A was 2256 ± 246 Kcal and for 
Group S was 1772 ± 163 Kcal. Mean TDEE by heart rate method 
of Group A was 1952 ± 68 Kcal and of Group S was 1579 ± 
116 Kcal. TDEE by factorial method gave nearly 16% higher 
values (p<0.05) for Group A and 12% higher values (p<0.05) 
for Group S than the heart rate method. PAL for Group A was 
nearly 32% higher as compared to Group S. Mean PWC170 va-
lues for Group A and Group S were 94.8 ± 6.9 and 93.5 ± 13.9 
watts respectively. 

Conclusions: The heart rate technique is a useful tool for 
computing energy requirement of active groups because of its 

simplicity and potential use in free living conditions. More re-
search is needed to measure TDEE on India’s growing seden-
tary population. 

Key words: Energy requirement, heart rate method, 
PWC170, factorial method, TDEE

PO2517
PERCEPTION OF CURRENT BODY SIZE OF 
RESTAURANT’S WORKERS IN RIO DE JANEIRO: 
BRAZIL
T W G. Guedes1, O B. Aguiar1, F B. Kraemer1, M J M. Fon-
seca2 
1Department of Applied Nutrition, State University 
of Rio de Janeiro, Rio de Janeiro, Brazil 
2Department of Epidemiology, National School of 
Public Health, Brazil

Background and objectives: Current body size (CBS) re-
fers to a picture that someone has in mind about body size, 
image, and shape. Our objective was to analyze the perception 
of CBS in relation to body size and shape as to be normal, real 
and ideal using informed and measured weight and height and 
the drawings scale of silhouettes. 

Methods: A sectional study with 272 workers, 37 ± 11 years 
(57% men), in seven restaurants of Rio de Janeiro State, Bra-
zil. The Stunkard’s figure rating scale was used for measuring 
the perception of CBS; height and weight were self-reported 
and measured by trained interviewers; nutritional state was 
calculated by BMI. For comparisons between sexes the Mann-
Whitney test was employed for p<0,05. 

Results: In the evaluation of regular diet, 73% informed to 
be unsatisfied with the composition and regularity of feeding. 
The referred BMI classified as normal weight and overweight 
between 49.3% to 50.7% for men and 40% to 60% for women, 
respectively. Measured BMI positioned men from 40.3% to 
59.7%, and women from 20.9% to 79.1%, as normal weight and 
overweight, respectively. Regarding satisfaction with BMI, 43% 
of men and 14% of women reported to be satisfied, and 76% 
of women reported the wish to reduce silhouette. When CBS 
perception is compared to measured BMI, 26.3% of men and 
15% of women see themselves as how they really wanted to be 
on the rating scale. Women showed a greater overweight preva-
lence as compared to men (U=259438.91; p=0.0001). 

Conclusions: The majority of workers reported to be dis-
satisfied with CBS and diet, mainly women who expressed a 
desire to have a different silhouette. Emphasis must be taken 
in CBS approach for a individualized practice of health pro-
fessionals. 

Key words: Obesity, body image, nutritional status
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PO2518
DEVELOPMENT AND VALIDATION OF A COMPU-
TER-NUTRITION CALCULATION (CNC) PROGRAM 
BASED ON KOREAN FOOD BALANCE PAGODA
S H. Lee1, H J. Lim1, J L. Kim1 
1Center for Health Promotion, Samsung Medical 
Center, Seoul, Republic of Korea

Background and objectives: This study was performed 
to evaluate the validity of a computer-nutrition calculation 
(CNC) program based on Korean Food Balance Pagoda, which 
is being used at the Samsung Medical Center (SMC) in Seoul. 

Methods: CNC was developed to calculate the number of 
representative nutrient value of the food groups. 136 partici-
pants (72 males, 64 females) were recruited from participants 
at the health promotion center of SMC. Daily dietary intakes 
were interviewed using 24 hour recall method and CNC. Die-
tary intakes were calculated with Can-pro 3.0 (2005, Korean 
Nutrition Society). Pearson’s correlations were used to identify 
the relationship between 24 hour recall method and CNC. 

Results: The Pearson’s correlation coefficients for nutrients 
ranged from 0.27 (vitamin A) to 0.94 (energy) with a mean of 
0.44. The kappa value ranged from 0.15 (vitamin C) to 0.57 
(protein) with a mean of 0.35. More than 51.3% of the subjects 
were classified into the same quartiles. 

Conclusions: Therefore, our CNC program is considered 
a briefly proper method to assess nutrient intakes in healthy 
Korean adults. It was expected that the CNC program can be 
useful for nutritional counseling. 

Key words: Validation, Korean Food Balance Pagoda

PO2519
NUTRITIONAL ASSESSMENT BY ANTHROPO-
METRY, FROM THE USERS OF THE “BOM PRATO” 
PROJECT
A. Murakami Y Cruces1, J. Almeida dos Santos1, M Y. de 
Camargo1, T. Sandoval1, C. Freiberg1 
1Centro Universitário São Camilo, Ipiranga, São 
Paulo, Brazil

Background and objectives: To face the hunger and mal-
nutrition problem in the low income population in Brazil, the 
Government of the State of São Paulo, aligned with the actions 
of the “Fome Zero” (Zero Hunger) Program, has created initia-
tives such as “Bom Prato” (Good Meal) Project, to offer com-
plete, balanced and high-quality meals to low income families 
(elderly, unemployed, underemployed, homeless and itine-
rant). In spite of having a low cost (about US$ 0,50), the meals 

have a high caloric value (400 kcal for breakfast and 1200 kcal 
for lunch). Our objective was to assess the nutritional status of 
“Bom Prato” Project users by anthropometry. 

Methods: 315 people between 19 and 59 years old, who re-
ported going to the restaurant at least three times a week, have 
been evaluated by measures on weight, height, waist and neck 
circumference and applying questionnaire about lifestyle. 

Results: It refers to an overweight population of both gen-
ders, noticing that 42.7% were overweight and 17.2% were 
obese, judged by BMI (Body Mass Index). The risk of cardio-
vascular disease evaluated by several parameters was high: by 
the waist circumference (38.4%), the hip-waist relation (13.3%) 
and the conicity index (29.2%), it showed a strong relationship 
with overweight. The abdominal obesity is considered an im-
portant risk factor for cardiovascular diseases, diabetes, dysli-
pidemias and metabolic syndrome. Smoking habit showed an 
inverse correlation with body weight in the sample. Physical 
inactivity was shown in evidence, since only 35.2% do regular 
physical activity. 

Conclusions: Despite the adoption of projects related to 
the alimentation and nutrition field in the country, we found a 
low income population, with overweight and prone to develop 
chronic diseases, according to the demonstration by the nutri-
tional transition. Lifestyle changes are the key for the obesity 
control and prevention of those diseases. Therefore, this kind 
of project is very important to offer nutritionally appropriate 
meals for urban population. 

Key words: Obesity, nutritional assessment, cardiovascular 
diseases

PO2520
THE ASSOCIATIONS BETWEEN MEAL FREQUEN-
CY AND BODY COMPOSITION IN ADULTS
M. Bas1, E. Sezer1, S. Yilmaz1 
1Baskent University, Faculty of Health Science, De-
partmant of Nutrition and Dietetics, Ankara, Turkey

Background and objectives: This research was done in or-
der to investigate the effects of meal frequency on body com-
position with the use of various parameters. The participants of 
this research are 300 people. 

Methods: all the participants were required to record two 
week days and one weekend day meal consumption in order to 
determine their meal frequency. The participants recorded the 
time they started eating and finished eating. 

Results: There was a negative relation between average 
number of meals consumed and body mass, BMI, waist cir-
cumference, fat body mass, lean body mass (p<0.001). The 
difference between classification of BMI and average number 
of meals consumed is determined as statistically important by 
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the researcher (p<0.001). A negative relation between average 
number of meals consumed and energy consumed, total body 
fat, saturated fatty acid and monounsaturated fatty acid intake 
is found (p<0.05). A positive relation between average num-
ber of meal consumed and fiber, some vitamins, minerals and 
water intake was found (p<0.05). 

Conclusions: This preliminary investigation suggests that 
eating more frequently, characterized by an eating pattern of 
approximately three meals and two snacks, was related to lower 
BMI and maintenance of weight loss. However, as this investi-
gation also found that greater frequency of snack episodes were 
positively related both to energy intake and physical activity, 
additional research is needed to examine the role of eating fre-
quency and physical activity in weight loss maintenance. 

Key words: Meal frequency, BMI, body composition

PO2521
BRAZILIAN FOOD COMPOSITION DATABASE (TB-
CA-USP): UPDATE ON VITAMIN DATA
F. Grande1, E B. Giuntini1, F M. Lajolo1, M C T. Dan1, J A E. 
Negrini1, E. Wenzel de Menezes1, P. Baldan-Pineda1 
1Food and Nutrition Research Center/University of 
São Paulo (NAPAN/USP), FoRC/CEPID/FAPESP and 
Department of Food and Experimental Nutrition, 
Faculty of Pharmaceutical Sciences, USP, São Paulo, 
Brazil

Background and objectives: Several studies have been ca-
rried aiming to quantify vitamins in Brazilian foods; however, 
this information is disperse in many publications. The goal 
of the present work was to elaborate a database regarding the 
composition of vitamins A, C and E in Brazilian foods, aiming 
to make it available to the population and scientific commu-
nity. 

Methods: For elaborating the vitamin database, data origi-
nated from validated methodologies for each compound were 
compiled, whereas the vitamin A database includes data on re-
tinol and on seven types of carotenoids (α-carotene, β-carotene, 
β-criptoxantin, lycopene, lutein, violaxantin and zeaxantin), 
while the vitamin C database includes data on ascorbic and 
dehydroascorbic acids. For the vitamin E database, data on all 
available tocopherols and tocotrienols were compiled. The total 
content of vitamin A was calculated both as Retinol Equivalent 
(RE) and as Retinol Activity Equivalent (RAE); total vitamin 
C total was calculated through the sum of ascorbic and dehy-
droascorbic acids; and, for vitamin E, total values were expres-
sed both as α-tocopherol Equivalents and γ-tocopherol. 

Results and Conclusions: Data search was done throug-
hout national and international journals, dissertations and 
thesis, in a total of 383 references published between 1975 and 

2011. From the total references, 148 were compiled and 235 
discarded, mainly due to the lack of mandatory information, 
such as validation of analytical methods. The vitamin data-
base provides information on vitamin A (825 foods), vitamin 
C (517) and vitamin E (66). Most part of the compiled foods 
belong to the vegetables group (32%) and fruits group (29%), 
which represent the foods that are most purchased by the Bra-
zilian population. The data about 1,408 compiled foods gene-
rated the vitamin database, and will be available in the TBCA-
USP (www.fcf.usp/tabela) as well as in the NAPAN and FoRC 
platforms. 

Key words: Database, food composition, TBCA-USP, vita-
mins

PO2522
USE OF PREDEFINED DIET QUALITY SCORES IN 
THE CONTEXT OF CARDIOVASCULAR DISEA-
SE RISK DURING URBANISATION IN THE SOUTH 
AFRICAN PURE STUDY
R. Dolman1, E. Wentzel-Viljoen1, J. Jerling1, E. Feskens2, 
A. Kruger3, M. Pieters1 
1Centre of Excellence for Nutrition, North West Uni-
versity, Potchefstroom, South Africa 
2Division of Human Nutrition, Wageningen Univer-
sity, Wageningen, The Netherlands 
3Africa Unit for Transdisciplinary Health Research 
(AUTHeR), North West University, Potchefstroom, 
South Africa

Background and objectives: Urbanisation is generally as-
sociated with increased cardiovascular disease (CVD) risk and 
accompanying dietary changes. Little is known regarding the 
association between increased CVD risk and dietary changes 
using approaches such as diet quality. The relevance of pre-
defined diet quality scores (DQS) in non-Western developing 
countries has not yet been established. 

Methods: The association between dietary intakes and 
CVD risk factors was investigated using two variations of DQS, 
adapted to the black South African diet. Dietary intake data 
were collected using a quantitative food frequency question-
naire (FFQ). CVD risk was determined by analysing known 
CVD risk factors. The setting was urban and rural areas in Nor-
th West Province, South Africa. Apparently healthy volunteers 
from the South African PURE study population were studied 
(n=1710). 

Results: CVD risk factors were significantly increased in 
the urban participants, especially the women. Urban men and 
women had significantly higher intakes of both macronutrients 
and micronutrients, with macronutrient intakes well within 
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the recommended CVD guidelines. While micronutrient in-
takes of the urban groups were generally higher than the ru-
ral groups, intakes of selected micronutrients were low in both 
groups. Both variations of DQS indicated improved diet qua-
lity in the urban groups and showed good agreement between 
the scores although they seem to measure different aspects of 
diet quality. 

Conclusions: The apparent paradox between improved 
diet quality and increased CVD risk in the urban group can 
be explained when interpreting the cut-offs used in the scores 
against the absolute intakes of individual nutrients. Predefined 
DQS as well as current guidelines for CVD prevention should 
be interpreted with caution in non-Western developing coun-
tries. 

Key words: CVD, diet quality scores, urbanisation

PO2523
DELAYED GROWTH IN COLOMBIAN SCHOOL 
CHILDREN WITH FUNCTIONAL GASTROINTESTI-
NAL DISORDERS
L. Valencia1, N. Muñoz1, C. Velasco1 
1Universidad del Valle, Cali, Colombia

Background and objectives: It is possible that delayed 
growth (DG) of children with functional gastrointestinal di-
sorders (FGDs) is reflected in their height. Objective: To de-
termine DG according to the WHO in school children in Cali, 
Colombia with functional gastrointestinal disorders (FGDs) 
and establish associations. Methodology: Case (n=111) and 
controls (n=111) study in school children from a public school 
in Cali, Colombia with functional constipation (FC) (n=48), 
irritable bowel syndrome (IBS) (n=25), functional abdominal 
pain (FAP) (n=9), aerophagia (AE) (n=8), functional dyspep-
sia (FD) (n=7), abdominal migraine (AM), and FAP syndrome 
(FAPS), respectively (n=5), cyclic vomiting syndrome (CVS) 
(n=2) and non-retentive fecal incontinence (NRFI) and ado-
lescent rumination syndrome (ARS), respectively (n=1), iden-
tified by the Rome III Criteria (Spanish version) in whom the 
following were considered: sociodemographic (age, gender), 
familial (single child, family dysfunction, parents with FGDs) 
and infectious (prior dengue) variables. The statistical analy-
sis included estimation of FGDs prevalence, its corresponding 
95%CI; estimation of other descriptive measurements of inter-
est and association analysis through multiple logistic regres-
sion. 

Results: In this population of school children with a mean 
age of 12.3±2.5 years (range 8 and 18), prevalence was found at 
26.58% for FGDs, predominance of female gender and family 
dysfunction. FGDs was associated to gender (OR 1.00 CI95% 
0.53-1.91 p=0.00). Age was the factor finally associated (OR 
1.12 CI95% 0.99-1.26 p=0.05). 

Conclusion: Nearly one third of the Colombian school 
children presented FGDs: 48 with risk of low height, 9 with 
low height, and 2 with severe low height; with older age being 
a risk factor. 

Key words: Delayed growth, Functional gastrointestinal di-
sorders, School children 

PO2524
FIBER INTAKE IN COLOMBIAN SCHOOL CHIL-
DREN WITH FUNCTIONAL GASTROINTESTINAL 
DISORDERS
C. Alvarez1, 2, C. Arajo1, C. Velasco1

1Grupo de Investigación GASTROHNUP, Universidad 
del Valle, Cali, Colombia 
2Pontificia Universidad Javeriana, Cali, Colombia

Background and objectives: The low fiber intake has been 
associated with functional gastrointestinal disorders (FGDs) 
such as functional constipation (FC) and irritable bowel syn-
drome (IBS). Our objective was to determine fiber intake 
through nutritional survey among Colombian school children 
with FGDs and associations. 

Methods: Case (n=23) and control (n=46) study among 
school children in a private school in Cali, Colombia with IBS 
(n=15) and FC (n=8) identified by the Rome III Criterie (Spa-
nish version). Nutritional (crude and dietetic fiber intake), de-
mographic (age, sex, origin), and family (single child, parents 
with FGDs) variables were considered. Statistical analysis in-
cluded estimation of the prevalence of malnutrition (MNT), 
its corresponding 95% CI, estimation of other descriptive mea-
sures of interest and association analysis by multiple logistic 
regression. 

Results: Mean age 11Â ± 2 years; prevalence for MNT of 
64%; predominantly males and originating in Cali, Colombia, 
and low crude fiber (1.8Â ± 0.8 g) and dietetic fiber (1.2Â ± 0.8 
g) intake. In association analysis we found a greater chance of 
low fiber intake in single child (p=0.00) and associated factors 
were finally sex (p=0.13) and low crude fiber intake (p=0.18). 

Conclusions: All colombian school children with FGDs 
showed low fiber daily intake and more than half of them had 
malnutrition, being risk factors sex and crude fiber intake. 

Key words: Fiber intake, functional gastrointestinal disor-
ders, school children
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PO2525
NUTRITIONAL SURVEY IN COLOMBIAN SCHOOL 
CHILDREN WITH FUNCTIONAL GASTROINTESTI-
NAL DISORDERS
C. Alvarez1, 2, C. Velasco1, C. Arajo1, 
1Grupo de Investigación GASTROHNUP, Universidad 
del Valle, Cali, Colombia 
2Pontificia Universidad Javeriana, Cali, Colombia

Background and objectives: Nutritional status may be dis-
rupted in school children with functional gastrointestinal di-
sorders (FGDs). The objective is to determine the prevalence of 
malnutrition (MNT) for body mass index (BMI) in Colombian 
school children and associations. 

Methods: Case (n=23) and control (n=46) study among 
school children in Cali, Colombia with FGDs identified by the 
Rome III Criterie (Spanish version). Nutritional (calories, car-
bohydrate, protein, fats, zinc), demographic (age, sex, origin) 
and family (single child, parents with FGDs) variables were 
considered. Statistical analysis included estimating the preva-
lence of MNT, its corresponding 95% CI, estimating of other 
descriptive measures of interest and association analysis by 
multiple logistic regression. 

Results: Mean age 11Â ± 2 years; prevalence for MNT of 
63%, predominantly males, being natives of Cali, Colombia 
and consuming a low calorie, carbohydrate, protein, fats and 
zinc diet. The MNT was associated with the presence of FGDs 
(p=0.02), but not with the nutritional, demographic and family 
variables (p>0.05). In association analysis it was found grea-
ter chance of MNT in the male gender, being single child and 
younger. Finally associated factors were age and low zinc intake 
daily. 

Conclusions: More than half of the Colombian school chil-
dren with FDGs demonstrated MNT: 27 at risk of overweight, 
12 overweight and 6 with risk of thinness, being risk factors the 
younger and low zinc intake daily. 

Key words: Nutritional survey, functional gastrointestinal 
disorders, school children

PO2526
THE EFFECT OF BREEDING AND RETAIL PRACTI-
CES ON THE NUTRIENT PROFILE OF BEEF
N. Hall1,2, H. Schonfeldt1,2 
1Institute of Food, Nutrition and Well-being, Univer-
sity of Pretoria, Pretoria, South Africa 
2Department of Animal and Wildlife Science, Uni-
versity of Pretoria, Pretoria, South Africa

Background and objectives: Due to the increased aware-
ness of the global obesity epidemic, red meat is often seen as a 
culprit in weight gain and obesity. As a result the global meat 
industry has responded by decreasing the total fat content of 
red meat. Actions include breed selection, feed manipulation, 
and retail and food preparation practices, such as trimming. 
Consistency with the changes in carcass characteristics and re-
tail and food preparation practices need to be maintained in 
order to reflect true composition. The composition of SA beef 
cuts with subcutaneous fat removed has not been determined 
before. The accurate composition data on what is actually con-
sumed (trimmed cuts) will aid in consumer education, in-line 
with current nutri-marketing trends, to further the image of 
South African beef as part of a healthy diet. 

Methods: An updated nutritional profile of three South 
African beef cuts (prime-rib (n=72), rump (n=72) and shoul-
der (n=72)) from four age groups according to the national 
classification system, cooked and raw, with and without sub-
cutaneous fat, was determined. Nutrients determined include 
protein, fat, cholesterol and the fatty acid profile among others. 
Results and 

Conclusions: The results have been applied towards: 1) De-
termining the changes in the nutrient composition of South 
African beef over time (since the previous composition study 
was done in 1990); 2)	 Determining the effect of age and 
feeding regime on the composition beef; 3)	 Determining the 
effect of retail trimming on carcass composition. 

Key words: Nutrient content, beef, red meat
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PO2527
NUTRITIONAL ADEQUACY OF MINERAL CON-
TENTS OF ORAL DIETS FOR RENAL PATIENTS PRE-
PARED IN A HOSPITAL OF BELO HORIZONTE, MG, 
BRAZIL
K. Diego Quintaes1, J. David Silva1, D C. Faria Moreira1, 
J S. Manzoli de Sá1, A S. Aguiar Nemer1, M A. Morgano2 
1Ouro Preto Federal University, Nutrition School, 
MG, Brazil 
2Institute of Food Technology, Quality and Control 
Center of Foods, SP, Brazil

Background and objectives: Chronic renal failure (CRF) 
is an illness of high morbidity and mortality, and the chemical 
composition of the diet is fundamental to manage the patholo-
gy. This study aimed to assess the nutritional adequacy of Ca, 
Cu, Fe, K, Mg, Mn, Na, P, Zn and Se contents in oral hospital 
diet and in artisanal food oral complement (OFC) for renal pa-
tients prepared in a hospital in Belo Horizonte, MG, Brazil. 

Methods: About 14% of the hospital menu served to re-
nal patients had the mineral content analyzed by inductively 
coupled plasma optical emission spectroscopy (ICP OES). The 
samples were collected in duplicate during the months of May 
and September, 2010 and January, 2011. The results were eva-
luated with regard to nutrition mineral recommendations for 
adult and elderly patients, from both genders, with chronic re-
nal insufficiency (CRI). 

Results: Renal oral diets presented deficit of Ca and Fe in 
all times studied, reaching on average 31 and 58% of recom-
mendation, respectively. On the other hand, the levels of Se and 
Na exceeded the maximum considered safe (UL) in 145 and 
1409%, respectively, getting worse when diet was associated 
with OFC. The amount of K and P exceeded the recommenda-
tion in 119 and 114%, respectively, while Mg content did not 
reach the minimum recommended for adult and elderly men 
in any time. The amount of Mn satisfied the recommendations, 
while Cu and Zn were 95 and 90% below the recommended, 
respectively, in September. 

Conclusions: The use of OFC in association with oral re-
nal diet contributes to achieving the recommended levels of Cu 
and Mg, but at the same time increases the risk of Na and Se 
toxicity. It is necessary a better balance of mineral nutrient con-
tents in oral diets for CRI patients. 

Key words: Dietotherapy, food analysis, nutritional recom-
mendation, mineral nutrition

PO2528
BODY COMPOSITION OF KUWAITI CHILDREN; 
ESTABLISHMENT OF A STABLE ISOTOPE FACILI-
TY FOR ASSESSMENT OF TOTAL BODY WATER IN 
KUWAIT
T. Al-Ati1, T. Preston2, S. Al-Hooti1, N. Al-Hamad3, J. Al-
Ghanim1, F. AlKhulifi1, B. Al-Lahou1, A. Al-Othman1, L. 
Davidsson1 
1Kuwait Institute for Scientific Research, Safat, 
Kuwait 
2University of Glasgow, Scottish Universities Envi-
ronmental Research Center, Scotland, UK 
3Food and Nutrition Administration, Ministry of 
Health, Safat, Kuwait

Background and objectives: Assessment of body composi-
tion provides a much needed tool to monitor and evaluate in-
terventions to combat obesity, in particular during childhood. 
Stable isotope technique to estimate total body water (TBW) is 
the golden standard technique for body composition. The aims 
of this study were to install the technique for TBW and assess 
body composition of Kuwaiti children. 

Methods: The Isotope Ratio Mass Spectrometer (IRMS) 
was calibrated with defined international reference water stan-
dards. 75 boys and 83 girls (7-9 years) participated in the study. 
A dose of deuterium oxide (1-3 g) was consumed after an over-
night fast and deuterium enrichment in baseline and post dose 
urine samples was measured. TBW was calculated and used to 
estimate fat free mass (FFM). Fat mass (FM) was estimated by 
difference (body weight minus FFM). 

Results: IRMS measurements were confirmed to be accu-
rate and precise. Children were classified as normal weight, 
overweight or obese according to the World Health Organiza-
tion (WHO) based on BMI-for-age z-scores. Statistically signi-
ficant differences in body composition were observed between 
normal weight boys and girls while only minor differences 
were found in overweight and obese children. Of particular in-
terest is the finding that both boys and girls children classified 
as normal weight or overweight had high % body fat, over 35% 
and 40 % respectively. 

Conclusions: The introduction of state-of-the-art techno-
logy for assessment of body composition provides an opportu-
nity to explore a wide range of applications, within Kuwait as 
well as in the Gulf region. 

Key words: Body composition, stable isotopes, childhood 
obesity, IRMS, deuterium dilution, Kuwait
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PO2529
EVALUATION OF DIET QUALITY WITH CHINA DIET 
BALANCE INDEX AMONG RESIDENTS IN JIANG-
SU, CHINA
S. Zhen1, Y. Dai1, Q. Zhu1, B. Yuan1 
1Department of Nutrition, Jiangsu Center For Disea-
se Prevention and Control, Jiangsu, China

Background and objectives: To evaluate diet quality 
among residents in Jiangsu by using China diet balance index 
(DBI-07). 

Methods: A multistage stratified cluster random scheme 
was used to draw the sample in Jiangsu for the China Health 
and Nutrition Survey cohort. Dietary intake data were deter-
mined by three consecutive 24-hour recalls and food weighing 
method. Blood pressure and anthropometric data were measu-
red with standard protocols. Dietary quality was evaluated by 
using DBI-07 method. 

Results: Intakes of fruits and vegetables, milk, and beans 
are insufficient whereas intakes of red meats, edible oil, and salt 
intake were excessive. Excessive intakes of energy and fat and 
imbalanced diet were more common among men than among 
women. Insufficient nutrients intakes were more severe in rural 
areas than in urban areas and in age group of 40-50 than in all 
other age groups. 

Conclusions: Insufficient and excessive intakes of nutrients 
coexist in Jiangsu. Nutritional interventions need to target at 
people in rural areas, particularly people at age of 40-50 years. 

Key words: Dietary balance index, dietary quality, dietary 
evaluation

PO2530
DETERMINANTS OF CALCIUM INTAKE IN CHINESE 
ADULT IN BEIJING
L. Lu1, F. Wang1 
1Department of Nutrition and Food Safety, Xicheng 
District Centre For Disease Prevention and Control, 
Beijing, China

Background and objectives: Calcium intake is low and cal-
cium deficiency is prevalent in Chinese adults, but its determi-
nants are unknown. 

Methods: Data on a total of 1,086 participants in Beijing 
from the China Health and Nutrition Survey were used. Die-
tary intake data were determined by three consecutive 24-hour 
recalls and food weighing method. Multivariate linear regres-
sion was used to determine the association between calcium 
intake and some key demographic factors and dietary beha-
viors. 

Results: The average calcium intake was 516.9 mg/day. It 
was higher among men than among women but the difference 
was not significant (544.1 mg/day vs. 491.6 mg/day, p=0.19). 
87.8% of participants did not reach the intake level (800 mg/
day) recommended by Chinese Nutrition Society. Calcium in-
take increased with age (r=0.127, p<0.001), and was not sig-
nificantly associated with smoking status (p=0.876) and body 
mass index (p=0.146). 

Conclusions: The proportion of people reaching the re-
commended calcium intake level in Beijing, China, is low, par-
ticularly among young adults. 

Key words: Calcium intake, adult, determinants, China

PO2531
ASSESSMENT OF IODINE INTAKE AND EXCRE-
TION AMONG ADULTS
S. Zou1, J. Zang1, C. Huang1, M. Mi1, W. Li2, H. Ni3, Z. Zhu1, 
A. Shi1, P. Jiang1 
1Department of Nutrition Hygiene, Shanghai Mu-
nicipal Center for Disease Control and Prevention, 
Shanghai, China 
2Department of Environmental Health, Jinshan Cen-
ter for Disease Control and Prevention, Shanghai, 
China 
3Department of Public Health, Jingan Center for 
Disease Control and Prevention, Shanghai, China

Background and objectives: Few studies explored iodine 
nutritional intake and excretion in adults in normal dietary si-
tuation. The aim of this research is to evaluate iodine intake 
and urinary excretion by using the duplicate-portion techni-
que. 

Methods: 8 healthy men and 8 healthy women aged 18-
60 years were randomly selected to participate in this study. 
Amount and types of daily drinking water and beverages were 
recorded for three consecutive 24 hours by using a quantitati-
ve measurement. 24-hour urine samples were collected on the 
same day when the water and food consumption were assessed. 
Food samples and urine samples were collected and measured 
by using 3-day duplicate portion technique. Iodine content in 
water, food, and urine was analyzed subsequently. 

Results: Median iodine intake was 196.1 μg/day among 
men and 171.0 μg/d among women. Among the 16 partici-
pants, 12 reached the recommended iodine intake level and 3 
below 80% of the recommended level. The median proportions 
of iodine intake from food were 86.2% among men and 85.1% 
among women. 87.3% of iodine was excreted from urine. Urine 
iodine excretion was significantly associated with iodine intake 
(r= 0.873, p<0.001). 
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Conclusions: Dietary iodine intake may be a good indica-
tor of nutritional iodine status. 

Key words: Iodine intake, urinary excretion, duplicate-por-
tion technique

PO2532
CHANGES IN BODY MASS INDEX AMONG YOUNG 
ADULTS IN HUBEI, 1991-2009
Y. Song1, M. Cheng1, S. Liu1, J. Li1, C. Gong1 
1Institute of Health Surveillance, Analysis and 
Protection, Hubei Center for Disease Control and 
Prevention, Hubei, China

Background and objectives: To study the distributions and 
trends of body mass index (BMI) among young adults aged 20 
to 45 years old in Hubei province. 

Methods: A subsample of adults aged 20-45 years (n=675 
at baseline) from the China Health and Nutrition Survey was 
used. Anthropometric data were measured with standard pro-
tocols. Gender- and age-BMI percentage curves were construc-
ted by using the LMS (lambda, mu, sigma) method. 

Results: The prevalence of overweight or obesity increased 
by 13.9% in men and 12.0% in women during the 18 follow-up 
years. The increase in the prevalence of overweight and obesity 
was far greater than the decrease in underweight (by 4.0% in 
men and 3.7% in women). Age- and gender-specific percen-
tile curves showed that BMI increased faster in men than in 
women. Compared to the distribution in 1991, BMI distribu-
tion curves flattened at higher levels of BMI in both men and 
women. 

Conclusions: Body mass index and prevalence of 
overweight and obesity are increasing quickly among young 
adults in Hubei. Overweight and obese adults have gained 
more weight than their normal weight peers in past two de-
cades. 

Key words: Adults, body mass index, overweight, obesity

PO2533
TRENDS AND PATTERNS OF ENERGY INTAKE 
AMONG ADULTS IN SHANDONG PROVINCE, 
2000-2009
J. Zhang1, S. Li1, D. Liu1 
1Department of Nutrition and Food Safety, Shan-
dong Center for Disease Control and Prevention, 
Shandong, China

Background and objectives: Economic development in 
Shandong province, one of the largest provinces in China has 
affected dietary patterns. We explore the patterns and trends of 
energy intake and composition among Shandong adults from 
2000 to 2009. 

Methods: Two waves of data from the China Health and 
Nutrition Survey in Shandong Province conducted in 2000 
(1142 subjects aged 18 and above) and 2009 (1095 subjects) 
were used. T-test analysis of pooled data was performed. 

Results: In 2000, the average energy intake was 9089.2 
kJ (2164.1 kcal), with 13.0%, 28.9% and 58.1% derived from 
protein, fat and carbohydrate, respectively. In 2009, the ener-
gy intake significantly increased to 12223.26 kJ (2910.3 kcal) 
(p<0.01). Energy from protein and fat significantly increased 
to 14.0% and 33.2%, respectively (p<0.01), while energy from 
carbohydrate significantly decreased to 52.8% (p<0.01). 

Conclusions: During the past decade, fat and energy intake 
have shifted to being much higher than the Chinese reference 
nutrient intake levels (RNI). 

Key words: Energy intake, fat, energy from fat

PO2534
VALIDATION STUDY OF ESTIMATION ERRORS IN 
VARIOUS PATTERNS OF RICE PHOTOGRAPHS
S. Kato1, S. Nakamura1, K. Waki2, S. Osada3, N. Tomi-
zawa2, H. Fujita2 
1Department of Nutrition Science, Faculty of Nur-
sing and Nutrition, University of Nagasaki, Nagasa-
ki, Japan 
2Department of Ubiquitous Health Informatics, Gra-
duate School of Medicine, The University of Tokyo, 
Tokyo, Japan 
3Department of Food and Nutrition, Junior Collage 
of Kagawa Nutrition University, Tokyo, Japan

Background and objectives: A method to use photographs 
has been considered as a useful tool for dietary assessment. 
However, estimation errors in different angles or dishes have 
not been sufficiently examined. We validated estimated volu-
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mes about staple foods, rice in this study, changing that layout 
and volume. It is important for exact calculating of staple foods 
because they are largely composed energy intakes. 

Methods: Fourteen patterns of rice photographs were pre-
pared for the study. It changed volume (100 g, 150 g, 200 g, 250 
g and 300 g), layout (e.g. normal, almond-shape, rice ball) and 
dishes (e.g. rice bowl, gratin dish, plate, lunch box). Standard 
rice was 150 g in regular size rice bowl. Dishes were put on 
plaid tablecloth then took right above or skewed angle by di-
gital camera. Thirty-six of dietitian-course students estimated 
volumes from test images compared with standard image. 

Results: The variability of all rice samples showed positive 
correlation with actual and estimated volumes from right abo-
ve (r=0.50, n=504) and skewed angle (r=0.54, n=540). Serve 
in rice bowl samples indicated a high correlation with actual 
and estimated volumes in both angle, above (r=0.89, n=108) 
and skewed angle (r=0.87, n=144). Percentages of estimations 
within 20% of the actual volume were high in 200 g of rice 
bowl (above 82.8% and skewed angle 88.9%) and low in 150 
g of gratin dish (above 30.6% and skewed angle 27.8%). Angle 
difference within 20% of the actual volume between above and 
skewed angle in 200 g rice on curry plate was 50.5% and 80.6%, 
respectively (p<0.01). Many participants commented, it was 
difficult to estimate volume when different dishes or unclear 
dish height. 

Conclusions: Using food photographs to make better es-
timation for dietary assessment should need supplementation 
with some standard patterns. 

Key words: Dietary assessment, photograph, staple food

PO2535
THERAPEUTIC USE OF VANADIUM FOR 
TREATMENT OF NON-INSULIN DEPENDENT DIA-
BETES MELLITUS
S. Athimoolam1 

1North East Regional Institute of Education, Natio-
nal Council of Educational Research and Training, 
Umiam, India

Background and objectives: Diabetes mellitus is a hetero-
geneous metabolic disorder characterized by hyperglycaemia 
due to defective insulin secretion, insulin resistance or both 
and controlled by vanadium in animals and humans. Evalua-
ting vanadium’s glucose-enhancing potential, biodistribution, 
bioavailability, biomolecular transformation, and mechanisms 
of action is essential for therapeutic relevance. 

Methods: literature search. 
Results: Gene expression, using Affymetrix arrays, was 

examined in muscle from streptozotocin-induced diabetic and 
normal rats treated with oral vanadyl sulfate. Genes for oxi-

dative stress were identified and related with known oxidative 
properties, thereby implying that early transition metals for-
med from their chemical interactions with other metabolites 
may act as general transcription modulators. Vanadium com-
pounds activate Akt signaling through inhibition of protein 
tyrosine phosphatases with consequent increment in insulin 
sensitivity in diabetics. A transmission electron microscopic 
study indicated that vanadyl sulphate through preserving islet 
beta cell ultrastructure, reversed diabetic symptoms in strep-
tozotocin-treated rats. The blood glucose lowering properties 
of vanadium-vitamin B(12) bioconjugates and combined mi-
cronutrients (Cr, Se & V) were reported. Supplementation of 
Coprinus comatus and Cordyceps sinensis, rich in vanadium, 
decreased blood glucose and glycohemoglobin levels and in-
creased glycogen synthesis in alloxan-induced hyperglycemic 
mice. Oral administration of vanadate in S. Bunge herbal de-
coction produced a stable blood glucose status and alleviating 
vanadium toxicity in rat. But other study reported gastrointes-
tinal intolerance in type 2 diabetics after 6 weeks of vanadyl 
sulfate treatment at 150- and 300-mg doses. Bioavailability 
of vanadyl compounds is another required characteristic for 
supplementation and organic compounds are preferred to in-
organic forms. 

Conclusions: It is concluded that diabetics are not vana-
dium-deficient, since no difference in levels between diabetics 
and controls. Vanadium compounds are effective as antidiabe-
tic at high concentrations and in organic forms, but ineffective 
when the treatment is withdrawn. Chronic consumption may 
cause vanadium bioaccumulation, therefore, large-scale rando-
mized controlled trials are needed for recommending routine 
vanadium medication. 

Key words: Vanadium, therapeutic use, diabetes mellitus

PO2536
RELATIONSHIP BETWEEN DIETARY NUTRIENTS 
AND OXIDATIVE STRESS MARKERS
K. Tomioka1, C. Mizote1, M. Tabuchi1, T. Kawakami1, S. 
Haisa2, Y. Takahashi1 
1Department of Nutritional Science, Okayama Pre-
fectural University, Soja-shi, Okayama-ken, Japan 
2Okayama Citizens’ Hospital, Okayama-shi, Okaya-
ma-ken, Japan

Background and objectives: Oxidative stress is associated 
with many lifestyle-related diseases. Breakdown of the balance 
between oxidative stress and antioxidant processes in the body 
is now recognized as an emerging health risk factor. Unhealthy 
dietary habits can cause cardiovascular disease and diabetes. 
However, the assessment of oxidative stress and antioxidant 
capacity measurement, nutrition management and therapy 
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are not well used in Japan. Therefore, we performed reactive 
oxygen metabolite (d-ROMs) tests and OXY-adsorbent (OXY) 
tests. The subjects were 30 middle-aged Japanese males (age: 
49.7 ± 7.7) who underwent a health check-up at a Health Ad-
ministration Center. 

Methods: The Free Radical Elective Evaluator carpe diem 
(FREE, Wismerll Laboratory) was used to measure the levels 
of d-ROMs, reflecting active oxygen metabolites, and the le-
vels of OXY, reflecting total antioxidant capacity. Habitual food 
intake, dietary energy and nutrients were determined using a 
quantitative food-frequency questionnaire. 

Results: The levels of d-ROMs were 320 ± 78 U.CARR 
(mean ± SD) (normal range: 200-300). The levels of OXY were 
355 ± 68 fmol/ml (normal range: 350<). Dietary intake of cal-
cium and magnesium, zinc and saturated fatty acids (SFA) co-
rrelated negatively with serum d-ROMs (Ca: p<0.01, Mg, Zn 
and SFA: p<0.05). Dietary intake of folic acid correlated positi-
vely with serum OXY (p<0.05). OXY/d-ROMs ratio (potential 
antioxidant ability) correlated positively with dietary Ca and 
Mg, vitamin K and folic acid (p<0.05). 

Conclusions: The levels of d-ROMs of the subjects were 
around the upper border of the normal range. Oxidative stress 
markers (d-ROMs, OXY, OXY/d-ROMs) were related to exo-
genous antioxidants in dietary nutrients, which is useful infor-
mation for the primary prevention of lifestyle-related diseases 
and nutrition management. 

Key words: Oxygen metabolite (d-ROMs) tests, OXY-ad-
sorbent (OXY) tests, dietary nutrients, primary prevention, 
lifestyle-related diseases

PO2537
VALIDITY OF POPULATION LEVEL ASSESSMENT 
OF PLASMA AND MILK RETINOL CONCENTRA-
TIONS USING THE ICHECK FLUOROMETRIC DEVI-
CE IN INDONESIA
M. Mardewi1, A D. Priamsari1, M. Bloem1, P. Gupta1, A. 
Roshita2, E. Ermayani2, A. Osei3 
1Helen Keller International, Indonesia Office, Jakar-
ta, Indonesia 
2Southeast Asian Ministers of Education Organiza-
tion Regional Center for Food and Nutrition (SEA-
MEO RECFON), Jakarta, Indonesia 
3Asia Pacific Regional Office, Helen Keller Internatio-
nal, Phnom Penh, Cambodia

Background and objectives: Vitamin A (VA) deficiency re-
mains an important public health problem globally. One of the 
key challenges to providing appropriate VA interventions, tar-
geted to the right population is the availability of accurate and 

logistically feasible methods for VA assessments under remote 
field settings. Our objective was to compare plasma and milk 
retinol concentrations assessed on site by the portable iCheck 
fluorometric device to plasma retinol concentrations of the 
same population as determined by HPLC. This is one of the 
few studies to validate the iCheck device in a population. 

Methods: Blood samples taken from 347 children (6 – 59 
months) and 96 of their mothers were analyzed for hemog-
lobin, retinol and C-reactive protein concentrations. Milk 
samples taken from the mothers who had babies aged 3 – 11 
months were analyzed for retinol concentration. Plasma reti-
nol concentrations for each subject were assessed both at the 
field using iCheck fluorometric device and in laboratory using 
HPLC. Milk retinol concentrations were assessed at the field 
using the iCheck device. Statistical analysis comparing plas-
ma and milk retinol concentrations from iCheck to retinol 
by HPLC using correlations and Bland Altman analysis is cu-
rrently underway and results will be ready at the time of the 
congress. 

Results: To be submitted before the congress. 
Conclusions: The findings from this study will demonstrate 

the validity of using the iCheck fluorometric device for popula-
tion level assessment of serum and milk retinol concentrations 
in remote settings. The advantage of the iCheck device method 
is that it simplifies the logistics of blood and milk collection 
and analysis protocols in field settings. 

Key words: Vitamin A, retinol, iCheck, HPLC, Indonesia

PO2538
DISCREPANCIES IN ASSESSMENT OF IODINE SALT 
CONTENT BETWEEN A RAPID TEST KIT AND TI-
TRATION METHOD: EXPERIENCE FROM GHANA
J. Knowles1, C. Northrop-Clewes1, S. Newton2, E F. 
Amoaful3, P. Jooste4, F. Rohner1, S. Jungjohann1

1Global Alliance for Improved Nutrition (GAIN), 
Geneva, Switzerland 
2Kintampo Health Research Center, Ghana Health 
Service, Accra, Ghana 
3Nutrition Department, Ghana Health Service, 
Accra, Ghana 
4Nutritional Intervention Research Unit, Medical 
Research Council, Cape Town, South Africa

Background and objectives: A national survey in Ghana 
in 2009-10 included determination of iodine in household salt. 
Objective: To assess salt iodine content using a semi-quanti-
tative and a quantitative method, with the aim of evaluating 
the validity of the semi-quantitative test for field-based quality 
control of salt iodisation in Ghana. 
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Methods: Salt samples were tested at the household using 
a rapid test kits (RTK) to obtain semi-quantitative results (0 
ppm, <15 ppm or >15 ppm) for iodine. An additional sample of 
salt was collected for analysis of iodine content by titration. Ne-
gative and positive predictive values as well as sensitivity and 
specificity results were calculated for the presence of any iodine 
(>0 ppm) and for adequate iodine (>15 ppm). 

Results: Salt was available from 1,206 households for analy-
sis by both methods. The RTK results indicated that 61.8% of 
salt samples were not iodised and 21.4% were adequately iodi-
sed, compared with 8.3% and 48.2%, respectively by titration. 
The negative predictive value (NPV) of the RTK was 11.3% for 
any iodine in salt and 63.2% for adequately iodised salt. The 
specificity and sensitivity of the RTK for any iodine were 84.0% 
and 40.2% respectively. For adequately iodised salt, RTK spe-
cificity was 95.8% and sensitivity was 39.9%. The validity and 
predictive value of RTK results improved with improved salt 
quality. 

Conclusions: The RTK showed poor predictive value for 
non-iodised salt when compared with titration. Potential rea-
sons for this and its implications for field-based quality control 
of iodised salt and for interpretation of past and future survey 
results in Ghana will be discussed. 

Key words: Iodine, salt, titration, rapid test kit

PO2539
MONITORING THE COMPLETENESS OF ADULTS’ 
AND CHILDREN’S 24-HOUR URINE COLLECTIONS 
USING PABA
L. Cox1, T. Steer1, K. Guberg1, S. Young1, P. Page1, A. Pren-
tice1 
1MRC Human Nutrition Research, Cambridge, UK

Background and objectives: p-aminobenzoic acid (PABA) 
excretion is a well-established method of assessing the comple-
teness of 24-hour urine samples collected by adults. The inter-
individual variability led us to investigate whether those at the 
lower end of the distribution were continuing to excrete PABA 
over a longer period. We also investigated the applicability of 
these limits to children’s urine collections. 

Methods: To establish the reference range of PABA excre-
tion consistent with a complete 24 hour urine collection we 
recruited 50 healthy, well-motivated adults; each took 3 x 80 
mg tablets at intervals during a single day and 24-hour urine 
collections were made on the study day and the day following. 
To compare PABA excretion kinetics in young children with 
adults, PABA present in individual urine samples passed du-
ring the 8 hours after ingestion of one tablet was determined in 
15 children aged 4-10 years and in 15 adults. This approach was 
preferred to a 24-hour collection in order to minimise the bur-

den for child volunteers. PABA was measured by an in-house 
HPLC method utilising methanol in the mobile phase. 

Results: The range of PABA excretion representing a com-
plete collection in adults was determined for our HPLC assay 
to be 70-104% of the 240 mg dose (mean ± 2SD). Only traces 
of PABA were excreted the following day. PABA excretion by 
young children showed a similar pattern to adults, with excre-
tion of a single tablet complete within 8 hours by all adult and 
child participants. 

Conclusions: This study established limits for PABA excre-
tion in complete 24-hour urine collections from adults, and 
demonstrated consistent kinetics which indicate that the limits 
are also applicable to children. 

Key words: PABA, 24-hour urine, completeness, child

PO2540
AVOIDING MISLEADING CALCIUM MEASURE-
MENTS IN BLOOD PLASMA – A RAPID MANUAL 
ASSAY TO DETECT EDTA
L. Cox1, A. Prentice1 
1MRC Human Nutrition Research, Cambridge, UK

Background and objectives: Ethylenediaminetetraacetic 
acid (EDTA) is a commonly-used anticoagulant (eg. for hae-
matology) which chelates divalent cations. Traces of EDTA 
contamination in plasma invalidate colorimetric measurement 
of calcium and other divalent cations, also enzymes such as 
alkaline phosphatase (ALP) which depend on them for acti-
vity. Procedures are commonly in place to avoid such conta-
mination during clinical phlebotomy and sample processing, 
and high-throughput automated screening assays are available 
to detect this. In nutritional surveys and studies this issue is not 
always recognised. Trace contamination during phlebotomy or 
blood separation can give rise to misleading results. We aimed 
to develop a manual method to detect EDTA contamination in 
plasma, in order to identify and discard affected results. 

Methods: A published automated assay for EDTA using 
pyridylazonaphthol (PAN) was adapted for manual use in mi-
croplate format, suitable either for spectrophotometry at 530 
nm or for screening visually. The relevant range of EDTA con-
centrations was determined by spiking plasma with EDTA and 
measuring Ca, Mg and ALP colorimetrically. 

Results: Using a 10 minute incubation and 20 µl sample in 
duplicate, a nonlinear calibration curve was obtained (530 nm) 
between 80 and 400 mg EDTA/l. This covered the range where 
EDTA caused a 10% error in Ca measurement (90 mg/l) and in 
ALP measurement (250 mg/l). 

Conclusions:	 The small volume required makes this rapid 
manual assay appropriate for plasma samples of insufficient vo-
lume for automated instruments, and for research and lower-
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throughput laboratories where such instruments are not avai-
lable. The assay facilitates the exclusion from datasets of plasma 
Ca and ALP concentrations which because of EDTA interfe-
rence do not reflect the in vivo concentration. This emphasises 
the importance of avoiding cross-contamination between sam-
ples from different phlebotomy tubes. 

Key words: EDTA, calcium, plasma, interference

PO2541
INADEQUATE AMOUNT OF SLEEP AS ONE OF THE 
RISK FACTORS OF OVERWEIGHT AND OBESITY IN 
POLISH MALES
M. Jarosz1, I. Sajór1 
1Department of Dietetic and Nutrition in Hospitals 
with Clinic of Metabolic Diseases and Gastroentero-
logy, National Food and Nutrition Institute, Warsaw, 
Poland

Background and objective: Increasing prevalence of 
overweight and obesity in Polish population stimulated re-
search on potential risk factors of this unfavourable phenome-
non. The results of recently published studies suggest that aside 
from nutritional factors, also the duration of sleep can have 
a role in the emerging epidemic of obesity. The aim of study 
was to verify if there is a relationship between the presence of 
overweight or obesity and the duration of sleep in Polish po-
pulation. 

Methods: Questionnaire survey, anthropometric measure-
ments (body weight, body height, waist circumference), and 
analysis of body composition (body fatness, basal metabolic 
rate) were conducted in 257 individuals, among them 110 men 
and 147 women. On the basis of declared duration of sleep, 
the participants were classified as “short sleepers”, i.e. sleeping 
≤6 hours per day, “normal sleepers” (7-8 hours per day), and 
“long sleepers” (≥9 hours per day). The results were subjected 
to statistical analysis. 

Results: Mean values of body weight, waist circumference, 
BMI, and body fatness in male „short” and „long sleepers” were 
significantly higher than in the „normal sleepers” (body weight: 
86.5 kg and 81.7 kg vs. 78.2 kg, p=0.022; waist circumference: 
102.4 cm and 102.9 cm vs. 94.8 cm, p=0.003; BMI: 28.5 kg/m2 
and 27.5 kg/m2 vs. 25.8 kg/m2, p=0.009; body fatness: 26.9% 
and 29.9% vs. 23.4%, p=0.008). The duration of sleep in women 
did not influence any of analysed parameters. 

Conclusions: Both deficiency and excess of sleep can re-
present risk factors of overweight and obesity in Polish males. 

Key words: overweight, obesity, body fat mass, sleep dura-
tion 

PO2542
INFANT BODY COMPOSITION IS INFLUENCED BY 
BREAST MILK LEPTIN CONCENTRATIONS
E P. Rezende1, A C. Chain1, M E L. Diogenes2,3, M F S S. 
Taveira1, P. Normando1, F F. Bezerra1 
1Instituto de Nutrição, Universidade do Estado do 
Rio de Janeiro, Rio de Janeiro, Brazil 
2Instituto de Química, Universidade Federal do Rio 
de Janeiro, Rio de Janeiro, Brazil 
3Instituto Nacional do Cancer (INCA), Rio de Janeiro, 
Brazil

Background and objectives: The presence of leptin in 
breast milk suggests its involvement in infant growth and deve-
lopment and may represent a link between breastfeeding prac-
tices and the regulation of energy balance in the first months 
of life. The aim of this study was to investigate the main de-
terminants of leptin concentrations in breast milk of lactating 
adolescents and its relationship with infant body composition. 

Methods: Lactating adolescents (14-19 y, n=53) were re-
cruited from a public prenatal clinic in Rio de Janeiro. Maternal 
serum and breast milk concentrations of leptin were assessed 
by ELISA. Infant and maternal body composition were deter-
mined by dual-energy X-ray absorptiometry at 5 ± 1 wk pos-
tpartum. 

Results: Leptin in breast milk (0.49 ± 0.37 ng/ml) was much 
lower (p<0.001) than serum leptin (18.3 ± 11.9 ng/ml). Serum 
and breast milk leptin concentrations were positively associa-
ted (Pearson’s correlation, r = 0.38, p<0.05). The most powerful 
determinants of breast milk leptin were investigated by a ste-
pwise linear regression considering maternal serum leptin con-
centrations, total body mass, BMI at lactation, pre-gestational 
BMI, gestational weight gain, total body fat and period pos-
tpartum (in days) as potential independent variables. Maternal 
total body fat played the primary role in predicting breast milk 
leptin (R2=0.31). Pre-gestational BMI was second in impor-
tance increasing the cumulative partial R2 by 0.20. After ad-
justment for days post partum by partial correlation, leptin in 
breast milk was positively associated (p<0.05) with infant total 
fat mass (r=0.39) and percent fat mass (r=0.43). 

Conclusions: Our results suggest that maternal body com-
position appears to influence the concentration of leptin in 
breast milk, which in turn may have implications for infant 
growth and development. 

Key words: Leptin, breast milk, infant body composition
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PO2543
APPLICATION OF ESTIMATED BODY WEIGHT 
EQUATION USING MID-UPPER ARM CIRCUMFE-
RENCE (MUAC) AND CALF CIRCUMFERENCE FOR 
INDONESIAN POPULATION
N N. Wirawan1, R. Diana N1, Harijanto2 

1Department of Nutrition, University of Brawijaya, 
Malang, Indonesia 
2Department of Medicine, University of Brawijaya, 
Malang, Indonesia

Background and objectives: Body weight is one of the 
most important anthropometric parameters in assessing nu-
tritional status before the appropriate nutrition care is given 
to patients. Therefore, provision of the accurate information 
is a must. However, due to specific conditions of the patients, 
direct standing weighing sometimes is impossible to be done. 
In developed countries, this condition raised no problem by 
the availability of other weighing instruments such as wheel-
chair scale, bed scale, pod scale, and other that allow direct 
weighing. However, in developing countries such as Indonesia, 
most of the hospitals do not have such instruments. Therefore, 
in order to assess body weight, the estimation needs to be done 
by using available formula. Parameter mostly used to estimate 
body weight is Mid-Upper Arm Circumference (MUAC) and 
Calf Circumference (CC). However, the available equation was 
developed among Caucasians and Blacks. Therefore this study 
aims to validate the Chumlea I equation and develop the new 
locally specific formula. 

Methods: A cross sectional study was carried out among 
healthy Indonesian adults aged 20-49 years old with normal 
BMI. Measurements of actual body weight, MUAC and CC 
was done to 194 subjects (97 males and 97 females). Estimated 
body weight was calculated using equation of Chumlea I and 
compared to their actual body weight. 

Results: The mean actual body weight is 55.74 ± 6.06 kg 
for males and 48.37 ± 3.98 kg for females. The mean estimated 
body weight is 61.64 ± 6.17 kg and 51.04 ± 4.56 kg for males 
and females respectively. The overestimation is higher in male 
than female (5.9 kg and 2.67 kg respectively). The mean estima-
ted using newly equation is 55.74 ± 4.56 kg for male and 48.37 
± 2.72 kg for female. 

Conclusions: To estimate the body weight the locally speci-
fic equation should be used. 

Key words: Body weight, MUAC, calf circumference
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BODY COMPOSITION OF ADULTS WITH SICKLE 
CELL DISEASE
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2Associate Professor, Institute of Nutrition (INU/
UERJ), Rio de Janeiro, Rio de Janeiro, Brazil 
3Associate Professor, Faculty of Medical Sciences, 
State University of Rio de Janeiro (FCM/UERJ), Rio 
de Janeiro, Rio de Janeiro, Brazil 
4Associate Professor, Institute of Nutrition (INU/ 
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UTHEM / INU / UERJ), Rio de Janeiro, Rio de Janeiro, 
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Background and objectives: Sickle cell disease (SCD) is 
one of the most common genetic disorders in the world. It is 
characterized among other things by the presence of hyperme-
tabolism that impacts on body composition. The aim of this 
study was to assess nutritional status and body composition in 
Brazilian adults with SCD. 

Methods: We evaluated SCD patients of both genders, 39 
years old or older. Anthropometric measurements (body mass 
index (BMI), Calf, Fist, Abdominal and Hips circumferences) 
were performed, as well as skinfold measurement obtained 
from each separate observation was based on the sum of 4 
skinfold sites (bicep, triceps, subscapular and suprailiac (Loh-
man, 1986)). The body composition (Durnin and Womersley, 
1974) and determination of body fat (%BF) (Siri, 1968) were 
evaluated. All analysis was conducted in SPSS 19.0 (level sig-
nificance was 5%). 

Results: Among the 52 patients studied, mean age of 50.5 ± 
6.1 (SD) years, 51% were classified as eutrophic (n=27), 28.8% 
overweight (n=15) and 13.5 % of obese subjects (n=7). Mean 
BMI was 24.3 ± 4.6 (SD) kg/m2, average BF was 26.85 ± 8.5 
(SD) %, fat mass (FM) and lean mass (LM) were 17.9 ± 7.8 
(SD) and 47.5 ± 9.4 (SD) kg, respectively. Men (n=21) had 
lower mean BMI (p<0.059), %BF (p<0.000) and FM (p<0.003). 
Females (n=31) had lower average LM (p< 0.043). Patients had 
skinfold measurements and circumferences smaller (p<0.000) 
than those standards. There was a direct association between 
BMI and %BF (p< 0.011), FM kg and BMI (p< 0000) and LM 
(p<0.003). 

Conclusions: This sample of Brazilian SCD patients had a 
propensity for a nutritional profile of excess body fat among 
women and men with lower values for necessary interventions 
differentiated between both genders. 
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ASSESSMENT OF THE GROWTH DEVELOPMENT 
OF CHILDREN UNDER 5 YEARS OLD IN LEBANON
J. Najjar1, Z. Mansour2, B. Gerbea3

1World Vision, Beirut, Lebanon 
2Consultancy for Research and Development, Bei-
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3Lebanese Pediatric Society, Beirut, Lebanon

Background and objectives: Many morbidities and mor-
talities arise from poor growth during infancy, along with psy-
chological impairment and delay in intellectual development. 
Regular assessment of growth patterns among pre-school chil-
dren is an essential preventive method. However, in Lebanon, 
national growth charts have not yet been established and data 
is scarce on children under 5 years old. Given the vulnerability 
of this age group and the window of opportunity it presents, it 
is important to construct national growth standards to provi-
de reference child growth curves for clinical, epidemiological 
and research purposes as well as becoming the base for future 
trends assessments. 

Methods: A cross-sectional descriptive analytical study 
was carried out using the standard WHO two-stage Cluster 
approach. The study targeted children 2040 under 5 years old 
(free from chronic illness) through a household survey ques-
tionnaire in the different Caza in Lebanon, administered by 
trained data collectors. The household survey questionnaire 
was complimented by a self completed structured survey ques-
tionnaire with 104 pediatricians. 

Results and conclusions: The interesting finding in the cu-
rrent assessment is that breastfeeding was highly encouraged 
by Pediatricians and was seen to be practiced by the parents 
surveyed: 47.1% reported practicing exclusive breastfeeding 
up to 5 months. The results showed that the majority of the 
children under 5 years old sampled have a normal growth pat-
tern, with less than 2.4% being stunted. In addition, the growth 
curves that resulted from this study are similar in pattern and 
distribution as that obtained by WHO with the growth curves 
of this study showing mild obesity. 

Key words: Child nutrition, growth monitoring, Lebanon
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USING HOMESTEAD FOOD PRODUCTION PRO-
GRAM AS A PLATFORM TO DELIVER MULTIPLE 
MICRONUTRIENT POWDERS TO INFANTS AND 
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1Helen Keller International, Asia Pacific Regional 
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3US Agency for International Development, Kath-
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4Helen Keller International, New York, USA

Background and objectives: Anemia affects 46% of pres-
chool children in Nepal. Micronutrient powders (MNP) are 
mainly distributed through the health platform. We assessed 
the value added in using Homestead Food Production pro-
gram (HFP), as a platform to deliver MNP to children in Bai-
tadi district, Nepal. 

Methods: In this cluster-randomized controlled study, 330 
children aged 6-9 months were enrolled into one of three study 
groups: 1) HFP + MNP 2) HFP or 3) control. The HFP + MNP 
group received 60 sachets of MNP every 6 months, over 12 
months. The MNP contained 15 vitamins and minerals, inclu-
ding 10 mg iron, 4.1 mg zinc, 400 g vitamin A, 150 g folic acid 
and 30 mg vitamin C. Hemoglobin and anthropometry were 
measured at baseline and post-MNP supplementation. 

Results: Baseline mean hemoglobin concentrations were 
similar for all groups (HFP + MNP = 105.8 g/l; HFP = 107.2 g/l 
and control = 107.3 g/l). Hemoglobin increased significantly 
in all groups, with a higher change in the HFP + MNP and 
HFP compared to the control (difference in difference: 3.9 g/l 
HFP + MNP vs. control; 3.3 g/l HFP vs. control; and 0.6 g/l 
HFP + MNP vs. HFP). However, these differences were not sig-
nificant. Anemia decreased in all groups, with no significant 
benefit of the interventions, although the change was higher in 
the HFP + MNP (51.5 percentage points [pp]) than the HFP 
(48.6 pp) and control (39.6 pp). Stunting increased similarly 
in all groups and underweight increased in the HFP + MNP 
and control, but not the HFP group. There was no change in 
wasting among all groups. 

Conclusions: The study showed that HFP can be used as a 
platform for MNP distribution in Baitadi district, Nepal. HFP 
alone had a potential of yielding similar benefits on anemia re-
solution as providing HFP + MNP. Further studies are required 
to confirm these findings. 

Key words: Anemia, micronutrient powders (MNP), Ne-
pal, children
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PO2547
WHICH DIETARY DIVERSITY INDICATOR IS THE 
BEST TO USE IN YOUNG CHILDREN?
N. Steyn1, J H. Nel2, D. Labadarios1, E M. Maunder3, H S. 
Kruger4 
1Population Health, Health Systems and Innovation, 
Human Sciences Research Council, Cape Town, 
South Africa 
2Department of Logistics, University of Stellen-
bosch, Stellenbosch, South Africa 
3University of Bournemouth, England, UK 
4Nutrition Centre of Excellence, North West Univer-
sity, Potchefstroom, South Africa

Background and objectives: Due to rapid urbanization in 
many developing countries, street foods (SFs) have become in-
creasingly important as an income generating strategy and as a 
fast and economical meal option. There is however, a paucity of 
data on the nutritional contribution of SFs to the diet. The aim 
of this study was to review studies which had determined the 
nutritional value of street foods (SFs) and their contribution to 
the diet of consumers in developing countries. 

Methods: The electronic databases of Pubmed/Medline, 
Web of Science, Proquest Health, and Science Direct were sear-
ched according to predetermined search criteria. 

Results: From a total of 639 articles, 23 studies were retai-
ned since they met the inclusion criteria. In summary, daily 
energy intake (EI) from SFs in adults ranged from 13% EI to 
50.3% EI and in children from 13% EI to 40% EI. Although 
the amounts differed from place to place, even at the lowest 
values of the percent energy range, energy contribution from 
SFs made a significant contribution to the diet. Furthermore, 
the majority of studies suggest that SFs contribute significantly 
to the daily intake of protein, often at 50% of the recommended 
dietary allowance (RDA). The data on fat and carbohydrate in-
takes are of some concern because of the assumed high contri-
bution of SF to the total intake of fat, trans fats, salt and sugar 
in numerous studies and their possible role in the development 
of obesity and non-communicable diseases. Few studies have 
provided data on the intake of micronutrients, but these ten-
ded to be high for iron and vitamin A, but low for calcium and 
thiamine. 

Conclusions: Street foods make a significant contribution 
to energy and protein intake of people in developing countries 
and their use should be encouraged if they are healthy tradi-
tional foods. 

Key words: Street food, urbanization, dietary intake, ma-
cronutrients

PO2548
IGROW: BRINGING TECHNOLOGY TO COMMUNI-
TY-BASED GROWTH PROMOTION TO IMPROVE 
IMPLEMENTATION
M. Griffiths1, M. Antal1, T. Schaetzel1, N. Shah1

1The Manoff Group, Washington, USA

Background and objectives: Community-based growth 
promotion (CBGP) is practiced to help community workers 
better support families and detect childcare problems before 
they lead to undernutrition. Typically, community volunteers 
or health workers weigh a child monthly and check weight gain 
against a standard to judge growth adequacy. Based on the de-
termination, they provide tailored counseling and other ser-
vices to support continued good care or suggest needed chan-
ges. An easier and quicker method for accurately determining 
growth status could improve CBGP effectiveness and simpli-
fy training and supervision. Our objective was to identify an 
mHealth solution to improve the ability of community workers 
to accurately determine the adequacy of a child’s growth and to 
offer prompts for the counseling. 

Methods: We reviewed existing technology packages and 
determined the need to design a new package and to test it 
in a program with 1) a functional recording system 2) good 
monthly attendance 3) a good counseling system and 4) con-
sistent use of growth information by community leaders and 
health workers to determine actions to improve nutrition. 

Results: An mNutrition solution, iGrow, was constructed 
to record monthly weight per child, automatically calculate 
progress, and give instant feedback to prompt counseling. The 
system will aggregate growth information automatically at the 
community and district levels and be accessible to all stakehol-
ders. 

Conclusions: iGrow will enable accurate assessment of 
child growth, provide instant feedback for health workers who 
are freed up to focus on counseling, and ensure timely access 
to aggregated information for decision making by community 
leaders and district program managers. 

Key words: Community based growth promotion, Health
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PO2549
VALIDATION OF SKINFOLD THICKNESS EQUA-
TIONS WITH AIR DISPLACEMENT PLETHYSMO-
GRAPHY FOR ESTIMATION OF BODY COMPOSI-
TION AMONG ADOLESCENTS
Y N. Ang1, K Q. Chan2, B K. Poh1, M N. Ismail3

1Nutritional Sciences Programme, School of Health-
care Sciences, Faculty of Health Sciences, Universiti 
Kebangsaan Malaysia, Kuala Lumpur, Malaysia 
2Department of Sports and Exercise Science, School 
of Arts and Science, Tunku Abdul Rahman College, 
Kuala Lumpur, Malaysia 
3Department of Nutrition and Dietetics, Faculty of 
Health Sciences, MARA University of Technology, 
42300 Puncak Alam, Selangor, Malaysia

Background and objectives: With the rising trend of obe-
sity among adolescents, it is imperative to be able to measure 
body composition accurately. Hence, this study aimed to vali-
date conventional skinfold thickness (SKF) equations for mea-
suring body composition among adolescents with a criterion 
method. 

Methods: A total of 126 adolescents (50 boys; 76 girls) aged 
12 to 18 years old from Kuala Lumpur participated in this study. 
Anthropometric measurements included body weight, height, 
and skinfolds. Body composition was determined by Durnin 
and Rahaman (1976), Slaughter et al. (1988) and Deurenberg et 
al. (1990) skinfold equations. The criterion method employed 
was air displacement plethysmography (ADP) technique using 
BodPod GS. 

Results: Mean weight, height and body mass index (BMI) 
were 54.7±17.1 kg, 159.2±8.4 cm and 21.4±5.7 kg/m2, res-
pectively. Mean body fat percentage from Bod Pod GS was 
25.5±10.8%. Significant difference (p<0.05) was found between 
Bod Pod GS and Durnin and Rahaman (1976) (2.0±7.0%), 
Slaughter et al. (1988) (4.3±6.9%) and Deurenberg et al. (1990) 
(5.6±8.1%) equations. The SKF equations underestimated 
body fat percentage and fat mass but overestimated fat free 
mass (FFM). Nevertheless, there were significant correlations 
(p<0.01) between SKF with ADP for body fat percentage, fat 
mass and fat free mass. The highest correlation for body fat 
percentage with Bod Pod GS was Durnin and Rahaman (1976) 
(r=0.825, p<0.01), followed by Slaughter et al. (1988) (r=0.824, 
p<0.01), and Deurenberg et al. (1990) (r=0.802, p<0.01). 
Bland-Altman plots showed good agreements between all 
equations with Bod Pod GS but Durnin and Rahaman (1976) 
was the best. 

Conclusions: We suggest that the Durnin and Rahaman 
(1976) equation for estimating body composition is the most 
appropriate for use in future studies among adolescents. 

Key words: body composition, skinfold equations, air dis-
placement plethysmography. Financial Disclosure: This study 
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IRON AND ZINC SUPPLEMENTATION IN YOUNG 
ADULT CAMEROONIANS IN POOR VITAMIN A 
DIETS
M M. Kana Sop1, I. Gouado1, E. Tetanye2, P H. Amvam 
Zollo3, D. Oberleas4, J. Van Camp5 
1University of Douala Faculty of Science, Departe-
ment of Biochemistry, Douala, Cameroon 
2University of Yaoundé, Faculty of Medicine and 
Biomedical Sciences, Yaoundé, Cameroon 
3University of Ngaoundéré, Ngaoundéré, Cameroon 
4Texas Tech University, Emeritus, Lubbock, Texas 
5University of Gent, Gent, Belgium

Background and objectives: Minerals and vitamin A de-
ficiencies coexist in Cameroon in all age groups. However, 
natural sources of Vitamin A are available and could be used 
to reach all the whole population. This study aims at assessing 
the serum levels of zinc and iron after 11 days supplementation 
with 20mg of zinc and iron, taken alone, together or at different 
times in free or low vitamin A diets. 

Methods: Thirty two men aged 18 to 33 years, divided into 
6 groups of 5 or 6 persons, were enrolled in the study and dis-
tributed as follow: groupe1: 5 persons not supplemented; grou-
pe2: 5 persons supplemented with iron; groupe3: 6 persons 
supplemented with zinc; groupe4: 6 persons supplemented 
with zinc and iron together; groupe5: 5 persons supplemented 
with iron and zinc separately; groupe6: 5 persons supplemen-
ted with vitamin A the last day. The 5 last days, participants 
were put on free or poor vitamin A diets. Sera were collected 
at day 1, day 5 and day 11 for analyses of Zn and Fe levels by 
atomic absorption spectrophotometry. 

Results: Highest seral iron and zinc concentrations were 
observed in groups either supplemented with zinc or with iron 
given alone. In those two groups, serum Zn concentrations in-
creased from 0.69 ± 0.02 to 0.95 ± 0.13 (groupe2), from 0.48 
± 0.06 to 0.97 ± 0.11(groupe3); and serum Fe concentrations 
from 1.49 ± 0.54 to 3.49 ± 1.01(groupe2); and from 1.42 ± 0.45 
to 3.41 ± 0.81(groupe3) respectively. 

Conclusion: Supplementation with Fe or Zn alone increa-
sed both Fe and Zn serum levels participants. Further studies 
on a larger population are necessary to confirm that supple-
mentation with zinc or with iron alone could raise both zinc 
and iron levels in serum simultaneously. 

Key words: Supplementation, Iron, Zinc, Young–adults, 
Cameroon
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PO2551
EFFECT OF GROUP GUIDANCE ON NUTRITION TO 
PATIENTS WITH CHRONIC RENAL FAILURE
H. Ikeda1, I. Shiba2, C. Kashiwabara2, T. Iwamoto2

1Nihon University, Tokyo, Japan 
2Saiseikai Yokohama-city, Nanbu Hosipital, Japan

Background and objectives: The principles of dietary mea-
sures for chronic renal failure before starting dialysis are to 
reduce salt, restrict protein and ensure sufficient energy. For 
the purpose, it is essential to use the special foods for remedy 
whose constituents are uniquely regulated. The special staple 
foods of rice, noodle and bread that contain less protein are 
particularly required for implementation of dietary measures. 
Our hospital has organized the group guidance to explain how 
to use the special foods for easy practice of the measures since 
its opening in 1983 and held the 162th class in December 2012. 
In this study, the subjects were the patients who participated in 
the group guidance. Regular surveys on their attitude to diet 
had been conducted since 1991 and our objective was to com-
pare the results of 2002 and 2011. 

Methods: The anonymous questionnaire sheets were distri-
buted to the patients before each guidance and filled and co-
llected on the spot. 

Results: There was no significant difference between men 
and women in both years. (1) The patients whose dietary 
method was measurement and calculation nearly every day 
to keep the instructed amounts were 45.0% in 2002 but sig-
nificantly decreased to 18.4% in 2011. In contrast, those with 
rough estimate were 15.0% in 2002 and significantly increased 
to 44.7% in 2011. (2) The patients who bought the special foods 
from a dispensary near the hospital were 17.5% in 2002 and 
40.9% in 2011, which was a significant rise. 

Conclusions: A diverse variety of special foods have been 
developed recently to facilitate implementation of dietary mea-
sures. Understanding and continuation of the complex diet can 
eventually lead to self-management with rough estimate ins-
tead of precise measurement of food and nutrient calculation. 
In addition, the pharmacist of the dispensary where the special 
foods were dealt with always attended to the group guidance 
and sold them. 

Key words: Nutrition, chronic renal failure, group guidance

PO2552
DEVELOPMENT OF RECIPE DATABASE FOR 
BREADS AND CAKES FOR PROCESSING DIETARY 
INTAKE SURVEY DATA
J. Nam1, J Y. Lee1, Y. Lee1, E. Koh1, D. Kim1, M. Yon1, S J. 
Park1, M. Jo1, S. Kweon2, K. Oh2, C I. Kim3 
1Nutrition Policy Team, Korea Health Industry Deve-
lopment Institute (KHIDI), Chungbuk, Korea 
2Division of Health and Nutrition Survey, Korea Cen-
ters for Disease Control and Prevention, Chungbuk, 
Korea 
3Department of Health Industry & Policy, KHIDI, 
Chungbuk, Korea

Background and objectives: This study was performed to 
develop a representative recipe database for breads and cakes as 
a part of on-going work of building recipe database to be used 
in processing dietary intake survey results from the Korea Na-
tional Health and Nutrition Examination Survey (KNHANES). 

Methods: Frequently consumed breads and cakes were 
sought using dietary intake data from KNHANES 2009 to 
make a list for recipe collection. Out of the 10,944 bakeries lo-
cated in seven metropolitan cities and Gyeonggi province in 
Korea, 500 bakeries were selected by probability proportional 
to size sampling and systematic sampling. More than 7,610 re-
cipes for breads and cakes were collected by trained dietitians 
from 504 bakeries responded to the face-to-face interview in 
2011. For each bread or cake, ingredient foods reported from 
different bakeries were pooled and sorted by appearing fre-
quency and amount used. Ingredients with frequency less than 
10% or weight less than 1% of total ingredients weight were ex-
cluded and weights of remaining ingredient foods were divided 
by number of recipes included to make a preparatory recipe for 
each bread or cake. 

Results: We produced a representative recipe database for 
103 breads and cakes with recipes from 11 or more bakeries 
and these were subject to experimental cooking to delineate 
the relationship between prepared dish volume and amount of 
ingredients with final adjustment, if necessary. 

Conclusions: This database will be used in estimating in-
gredient food intake from breads and cakes intake reported in 
volume in KNHANES. In addition, it will be incorporated into 
the fundamental nutrition database used in the processing die-
tary intake survey data of KNHANES and consequently enable 
the more reliable estimation of food and nutrient intake of the 
Korean population. 

Key words: Recipe database, bakeries, breads, cakes
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PO2553
MEASURING THE VALIDITY OF DIETARY AS-
SESSMENT INSTRUMENTS: THE METHOD OF 
TRIADS
F. Bageherzadeh1, S. Nabavi1, S. Edalati1, K. Aslani1

1Students’ Research Committee, Faculty Nutrition, 
Tabriz University of Medical Sciences, Tabriz, Iran

Background and objectives: Assessment of long-term 
dietary intake has commonly been associated with significant 
measurement errors. Measurement error is a common sour-
ce of bias in epidemiological studies, particularly for labora-
tory tests or questionnaires that are not considered to be a 
gold standard. These measures could be inaccurate if the two 
methods have correlated errors or if one of them has repeated 
measurements. Here, we suggest an approach to validate these 
measurements that is known as the method of triads. 

Methods: We performed a literature search in the MEDLI-
NE and PubMed databases for studies published in English 
between 1995 and 2012, using a database searching filter and 
manual selection as needed. 

Results: The number of published studies is still small and 
methodological differences related to population, the type of 
questionnaire and the reference method hamper the compara-
bility of the results. 

Conclusions: The method of triads is a simple technique for 
assessing validity and reproducibility of continuous exposure 
measurements. 

Key words: Dietary assessment, method of triads, validity
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ENERGY INTAKE UNDERREPORTING OF ADULTS 
FROM A HOUSEHOLD SURVEY IN NITERÓI, RIO 
DE JANEIRO, BRAZIL
D. Souza1, V. Wahrlich1, L. Anjos1, M. Vasconcellos2

1Departamento de Nutrição Social, Universidade 
Federal Fluminense, Niterói, Brasil 
2Escola Nacional de Ciências Estatísticas, Fundação 
Instituto Brasileiro de Geografia e Estatística, Rio de 
Janeiro, Brasil

Background and objectives: Dietary surveys generally 
include energy intake (EI) as a valuable tool in assessing the 
nutritional status of populations. Thus, it is crucial that it be 
measured as accurate as possible. The objective of the present 
study was to identify the underestimation of EI, assessed by 24-
hour dietary recall, using the EI to basal metabolic rate (BMR) 
ratio (EI/BMR) in a probability sample (n = 1726) of the adult 
population (≥ 20 years) of Niterói, Rio de Janeiro, Brazil. 

Methods: BMR was estimated by the FAO/WHO recom-
mended equations (Schofield - BMR_SCH) and by sex-specific 
equations recently developed and validated for the Brazilian 
population (BMR_BRA). 

Results: Mean (SE) EI was 1570.9 (24.1) and 2188.8 (46.1) 
kcal/day for women and men, respectively. BMR_SCHO yiel-
ded significantly higher values than BMR_BRA (1512.2±7.1 
and 1256.1±5.8 kcal/day). The overall EI/BMR_SCH ratio was 
1.18 (0.02) and 1.28 (0.02) for women and men, respectively, 
and the underestimation, using the Goldberg cut-off, was 80.4 
and 72.6%. The same values using the EI/BMR_BRA ratio 
were 1.40 (0.02), 1.56 (0.03), 66.1 and 55.6%. The lowest EI/
BMR_SCH ratios occurred in the 50-60y age group (1.06±0.03 
and 1.19±0.05) and in the obese (BMI ≥ 30 kg/m2) group 
(1.01±0.03 and 1.12±0.06, for women and men, respectively). 

Conclusions: The data indicate important underestimation 
of EI, especially in individuals with excess body weight, which 
is higher if the internationally recommended BMR equations 
(BMR_SCH) are used. 

Key words: Energy intake, Brazil, Basal metabolism
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APPENDICULAR LEAN MASS DETERMINED BY AN 
OCTOPOLAR BIA SYSTEM AND DXA IN MIDDLE-
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BRAZIL
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Federal Fluminense, Niterói, Brasil 
2Pós-graduação em Saúde Coletiva, Universidade 
Federal Fluminense, Niterói, Brasil

Background and objectives: Appendicular lean mass 
(ALM) is important to derive skeletal muscle index, a variable 
used for screening of sarcopenia. Usually ALM is obtained by 
gold standard body composition methods that are cumberso-
me to apply in field and clinical studies. An alternative is the 
bioelectrical impedance analysis (BIA) using eight electrodes 
that can estimate the composition of the limbs. Our objective 
was to compare ALM estimated by octopolar BIA (OBIA) and 
obtained by dual x-ray absorptiometry (DXA) of middle-aged 
and aged subjects enrolled in the Programa Médico de Família 
(Family Physician Program) of Niterói, Rio de Janeiro, Brazil. 

Methods: A total of 135 subjects over 45 years of age (99 
women) participated in this cross-sectional study. ALM was 
obtained by the sum of arm and leg lean mass determined by 
DXA (GE IDXA) (ALM_DXA) and by OBIA (TANITA BC 
418) (ALM_OBIA). Body mass and stature were also measured 
and body mass index (BMI) was calculated. 
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Results: Average ± SD age was 59.3 ± 10.0 years and 58.4 
± 9.1 for women and men, respectively. On average both sexes 
were overweight (BMI=27.9 ± 4,5 kg/m2 in women and 27.2 
± 4.4 kg/m2 in men) but women had significantly higher per-
cent body fat than men (40.3 ± 5.6 vs 30.2 ± 5.7%). The sample 
comprised 75.4 and 72.0% of overweight + obesity (BMI >25 
kg/m2) women and men. Mean ALM_OBIA was significantly 
different from ALM_DXA in women (17.2 ± 2.3 and 16.7 ± 3.0 
kg, respectively) and men (24.2 ± 3.4 and 23.4 ± 3.6 kg) but 
represented a relatively low overestimation percentagewise (3.9 
± 7.7 and 3.8 ± 8.2%). ALM was only accurately estimated in 
obese (BMI > 30 kg/m2) individuals (mean difference of 0.2 ± 
1.5 kg). 

Conclusions: ALM was significantly overestimated by 
OBIA for the whole sample but was accurately estimated in 
obese individuals. Studies with a broader BMI distribution 
sample should be carried out to ascertain the validity of OBIA 
to estimate ALM in Niteroian adults. 

Key words: Body composition, Brazil, validation studies
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FUNCTIONAL CAPACITY AND ITS ASSOCIATION 
WITH NUTRITIONAL STATUS IN THE ELDERLY
T. Menezes1, N. Silva1, K. Brito1, D. Pedraza1

1State University of Paraíba, Paraíba, Brazil

Background and objectives: The aging process causes bio-
logical changes such as neurological and musculoskeletal disor-
ders, leading to a progressive and irreversible loss of function 
in systems, interfering with functional capacity and nutritional 
status of the elderly, exposing him to a state of vulnerability and 
loss of independence. The aim of this study was to verify the 
association between functional capacity and nutritional status 
in an elderly population. 

Methods: This is a cross-sectional home-based study with 
elderly individuals (60 years or more) of both sexes enrolled in 
the Family Health Strategy of Campina Grande-PB. Variables 
indicative of functional capacity (handgrip strength (HGS), 
flexibility/mobility and balance) and nutritional status (NS) 
(body mass index (BMI), arm muscle circumference (AMC) 
and corrected arm muscle area (CAMA)) were assessed. The 
association between functional capacity variables and NS was 
verified using the Chi-square (χ2) test. The potential risk factors 
associated with functional capacity were verified by multivaria-
te logistic regression, adopting a significance level of p<0.05. 

Results: The study included 420 elderly subjects (68.1% 
women). The results of the association between variables indi-
cative of functional capacity and NS showed that elderly peo-
ple with good HGS were mostly overweight/obese and showed 
muscle reserve indicative of eutrophy. No significant associa-

tion was observed between the mobility test and NS. Variables 
AMC and CAMA were associated with balance. In the mul-
tivariate logistic regression analysis, the eutrophic condition, 
verified by the AMC, was a risk factor for poor balance (OR 
2.14, 95% CI 3.78 to 1.21). 

Conclusions: The influence of nutritional status on the 
functional capacity in the elderly in this study indicates the im-
portance of studies evaluating factors related to functional loss 
in this population. 

Key words: Elderly, functional capacity, nutritional status
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JOR ETHNICS IN EAST JAVA
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1Department of Nutrition, University of Brawijaya, 
Malang, Indonesia 
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Background and objectives: Asians have a greater percen-
tage of body fat (BF) and abdominal adipose tissue at lower 
Body Mass Index (BMI). The use of cut-off specific to ethnic 
groups is recommended. East Java, as one of the most popu-
lation-dense province in Indonesia, hosts 2 major ethnics: Ja-
vanese and Maduranese. Therefore this study aims to assess 
obesity of both ethnics by using some indicators. 

Methods: A cross sectional study with the total of 225 sub-
jects aged 20-49 years old was recruited purposively. Anthro-
pometric measurement includes weight and height for BMI 
calculation using Asian cut-off, %BF based on 4-sites skinfold 
thickness (triceps, biceps, suprailiac and subscapular) and di-
gital body fat analyzer, waist circumference (WC) and hip cir-
cumference to calculate waist-hip ratio (WHR). 

Results: One hundred and thirty seven respondents are 
Javanese, 88 respondents are Maduranese with 56 (24.9%) are 
male and 169 (75.1%) are female, aged 33 ± 8.76 years. Mean 
of all indicator is significantly higher among Maduranese com-
pare to Javanese with p<0.05 (84.71 ± 10.55 and 81.9 ± 60.6 
cm for WC, 1.00 ± 1.21 and 0.88 ± 0.64 for WHR, 25.65 ± 4.44 
and 22.79 ± 3.61 kg/m2 for BMI, 33.40 ± 6.96 and 27.2 ± 7.83 
% for %BF, respectively). Based on %BF, more Fat and obese 
among Maduranese compared to Javanese (57.7% and 85.2% 
respectively). This is in agreement with the classification using 
BMI, where more Maduranese were categorized as obese com-
pared to Javanese (65.9% and 35.8% respectively). Maduranese 
also had more central obesity compared to Javanese (63.6% and 
25.5% for WC, 72.7% and 39.4% for WHR respectively). 
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Conclusions: There is agreement between all indicators in 
classifying that Maduranese have higher body size and body fat 
particularly abdominal obesity compared to Javanese in East 
Java. 

Key words: Abdominal obesity, Maduranese, Javanese
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2Department of Food Sciences & Nutrition, Soon-
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chunhyang University, Asan, South Korea

Background and objectives: It is suggested that evalua-
tion of diet quality may be a great indicator of nutritional as-
sessment. The purpose of this study was to investigate the nu-
tritional status, dietary habits, and dietary quality for Korean 
gastrointestinal cancer patients. 

Methods: This survey was conducted through anthropome-
tric data, food frequency questionnaires and diet record survey 
to 339 cancer patients (colorectal cancer; n=143, stomach can-
cer; n=196) from February 2007 to December 2012. 

Results: Most of the cancer patients (81.6%) were well-nou-
rished, and 18.4% of the cancer patients were malnourished at 
preoperative status, respectively. The number of nutrients in 
Index of Nutritional Quality (INQ) < 1.0 of colorectal cancer 
patients were significantly higher than that of stomach cancer 
patients. The Korean’s Dietary Diversity Score (KDDS) of colo-
rectal cancer and stomach cancer patients were 3.6 and 3.8, res-
pectively. The average Diet Quality Index-International (DQI-
I) of colorectal cancer and stomach cancer patients were 67.7 
and 62.5, and there was significant difference. 

Conclusions: The proper dietary management should be 
needed for cancer patients. 

Key words: Diet quality, nutritional status, colorectal can-
cer, stomach cancer
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CALCULATING CHILD AGE WITHOUT BIRTH RE-
CORDS: VALIDATION OF A NEW METHOD FOR ES-
TIMATING DATE OF BIRTH
J. Waid1, A. Kader1 
1Helen Keller International, Dhaka, Bangladesh

Background and objectives: Because accurate child age in 
days is vital for assessing child nutritional status and adequate 
feeding practices and no comprehensive method of estimating 
date of birth without birth records was indentified, the Food 
Security and Nutrition Surveillance Project developed a new 
method of estimating child birthdates. While this method has 
proven easy to use in the field, the quality of the data returned 
by the method has not yet been validated. 

Methods: Results from this method were compared to as-
sumptions of a uniform distribution of child birthdates across 
weekdays/days of the month and the outcomes of anthropome-
tric indicators derived from these birthdates were examined. 
The performance of this new method of birthdate calculation, 
was compared to the results from surveys in Bangladesh which 
did not use this method. Repeated subsamples of surveyed 
children drawn from both the new method and other surveys 
are used to estimate the variation of the observed distribution 
from what is expected. 

Results: The seasonality of birth as measured through this 
new method shows high congruence between years and fits 
with the fertility cycle in Bangladesh. Simulation results in-
dicate that the new system presents a better fit for a random 
uniform distribution model than the birthdates from other 
surveys in Bangladesh. Furthermore, the new methodology 
provides a lower proportion of outliers in weight-for-age and 
height-for-age estimation. This method maintains a low devia-
tion from a uniform distribution even when used in short-term 
survey projects. 

Conclusions: Based on the success of this model in enabling 
data collectors to record birthdates for children without bir-
th records with little signs of surveyor preference or bias, this 
method should be used more widely in Bangladesh and scaled 
up and tested in other locations which have low coverage birth 
registration systems. 

Key words: Anthropometry, date of birth, household sur-
vey
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PO2560
SERUM RESPONSE TO A SINGLE DOSE OF DIE-
TARY CAROTENOIDS FROM STEAMED, FRIED 
AND STEAM-DRIED SQUASHES PULP (CUCURBI-
TA SPP)
A D M. Funkeu1, I. Gouado1, F. Schweigert2, F. Tchoun-
guep3

1Department of Biochemistry, University of Douala, 
Douala, Cameroon 
2Institute of Nutritional Science, University of Pots-
dam, Potsdam, Germany 
3Department of Biochemistry, University of Ds-
chang, DschangCameroon

Background and objectives: Data on bioavailability of ca-
rotenoids are necessary for dietary recommendation. The ob-
jective of this study was to assess the serum response to a single 
dose of dietary carotenoids from steamed, fried and steam-
dried pulp of C. maxima, C. pepo and C. moshata. 

Methods: Three groups of 10 healthy volunteers aged 21-
28 years with BMI 16.61-17.51 kg/m2, were fed respectively 
with C. maxima, C. moshata and C. pepo pulp processed in 3 
different forms: steamed, fried and steam-dried. After 5 days 
of poor carotenoids and retinol diet, fasting subjects ate meals 
containing one of the forms of processing squashes (providing 
8 mg β-carotene) with roasted hulled groundnut paste. Blood 
samples were collected before, 4 h and 8 h after the meal. Caro-
tenoids and retinol content of the serum samples was analyzed 
by HPLC method. Triglycerides content was also evaluated. 

Results: Considerable inter-individual variation was ob-
served between serum response of carotenoids, retinol and 
triglycerides. Mean serum level of triglycerides increased sig-
nificantly 4 h or 8 h after the test meal no matter the form of 
processing and the species. No significant difference was ob-
served for all carotenoids and retinol values before and after 
the test meal at 4 h or 8 h. However, 27/29, 26/29 and 23/29 
subjects had serum increment of provitamins A and 22/29, 
16/29 and 12/29 subjects had increments of non provitamins A 
after consumption of steamed, fried and steam-dried squashes 
respectively. 

Conclusions: Carotenoids of steamed squash had the best 
bioavailability followed by those of fried form and then steam-
dried form. However, association of the three forms can effi-
ciently contribute to improve vitamin A status of the popula-
tion. 

Key words: Squashes pulp, steamed, fried, steam-dried, ca-
rotenoids bioavailability 

PO2561
BODY COMPOSITION IN AMATEUR AND PROFES-
SIONAL BOXING VERSUS PHANTOM
A. Witriw1, M. Iglesias1, C. Rellecati1, V. Santamaria1, C. 
Schattner1 
1School of Nutrition, Faculty of Medicine, University 
of Buenos Aires, Buenos Aires, Argentina

Background and objectives: Boxing is a sport divided by 
categories according to body weight. One of its main objec-
tives is to achieve proper weight and body composition. Full 
knowledge of body composition allows that at the time of com-
petition boxers have components sufficiently balanced to reach 
maximum performance. 

Methods: Twenty six boxers of the Argentine Box Federa-
tion, both amateur (n=19) and professional (n=7), were evalua-
ted using the “Anthropometric Fractionation” (ENFA) method 
proposed by Drinkwater and Ross and modified by Basaluzzo, 
JM., that determines five components (muscle, fat, skeletal, vis-
ceral and residual masses), including both protein and calorie 
reserves (muscle/skeletal mass and fat mass/skeletal mass) and 
somatotype. Mean values and deviations of each variable were 
calculated for both categories, and were compared with seden-
tary subjects (Phantom). 

Results: When comparing the profile of a boxer, both ama-
teur and professional with a reference population, it is found 
that there are significant differences in body mass level, showing 
a predominance of muscle and skeletal mass and a decrease in 
fat mass. In bone diameters, increased diameter values were 
observed in wrist, humerus, ankle and anteroposterior (AP) 
chest, while bitrochanteric and bi-iliac diameter presented re-
duced values in both categories. Muscle perimeters show in-
creased values in relaxed bicep, forearm, calves and chest in 
amateurs and professionals. The somatotype shows a meso-
endomorph profile in amateurs and balanced mesomorph in 
professionals. The calorie reserve in professionals was found 
decreased: moderately in 3 subjects and severely in 4, while in 
amateurs, 2 had normal reserve, 9 moderately decreased and 8 
severely decreased. Protein reserve was found decreased in 3 of 
7 professionals and 5 of 19 amateurs. 

Conclusions: This last situation is remarkable as decrea-
sed protein reserves may result in a reduced performance. It 
emphasizes the importance of assessing body composition in 
this sport.

Key words: Boxing, body composition, anthropometry, 
ENFA, somatotype
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PO2562
PHYLLOQUINONE CONTENT OF VEGETABLES 
AND DIETARY VITAMIN K1 INTAKE IN CHINESE 
ELDERLY PEOPLE
X H. Wang1, B. Zhou1, L Y. Guo1, Z. Zhang1, C. Xu1 
1Department of Nutrition and Food Hygiene, 
Shenyang Medical College, Shenyang, Liaoning, PR 
China

Background and objectives: Phylloquinone (Vitamin K1) 
plays an important role in bone and vascular health. Howe-
ver, there is no data of phylloquinone in the Standard Tables of 
Food Composition in China. The objective of the present study 
was to obtain a closer estimate of dietary intake phylloquinone. 

Methods: Phylloquinone contents in vegetables samples 
(47 food items) were determined by a high-performance li-
quid chromatography method. Complete 3-d weighed dietary 
records were obtained from 138 participants aged 60-92 years 
living in northern China. Vitamin K1 intakes were assessed 
using phylloquinone contents here and Japanese data of the 
phylloquinone. 

Results: Phylloquinone was widely distributed in green lea-
fy vegetables (80 ¨C 638 μg/100 g wet weight) and the highest 
amount was found in celery leaf. The amount of the traditio-
nal wild vegetable in chicory, dandelion and shepherd’s purse 
was 211, 354 and 459 μg/100 g, respectively. The vitamin K1 
intake of all subjects was 229.7 ± 87.1 μg/d (83.0-575.0 μg/d) 
and 91.7% of participants met the adequate intake (AI) of vita-
min K1 for adult in China. 18.8% of subjects had a vitamin K1 
intake higher 300 μg/d. The contributions of green leafy vegeta-
bles, other vegetables, plant oil to total vitamin K1 intake were 
53.8%, 21.0% and 16.1, respectively. Chinese cabbage larger (80 
μg/100 g wet weight) provided 34 % of total vitamin K1 intake. 

Conclusions: The present study shows that habitual vita-
min K1 intakes in old adults living in northern China were 
high. Phylloquinone from green leafy vegetables were the ma-
jor contributors to the total vitamin K1 intakes. 

Key words: Vitamin K, phylloquinone, food composition, 
dietary intake, elderly

PO2564
EFFECTS OF ZINC DEFICIENCY ON TISSUE MINE-
RAL DISTRIBUTION AND BONE METABOLISM
T. Suzuki1, H. Inoue1, M. Uehara1, K. Suzuki1 
1Department of Nutrition Science, Faculty of 
Applied Bio-Science, Tokyo University of Agricultu-
re, tokyo, Japan

Background and objectives: Zinc is an essential nutrient 
that is required in humans and animals for many physiological 
functions. Furthermore, zinc has been demonstrated to have 
a stimulatory effect on osteoblastic bone formation and mi-
neralization. However, very few studies have documented the 
relationship between tissue mineral distribution and bone me-
tabolism by zinc deficiency in rats. We hypothesized that zinc 
deficient diet induces mineral alteration in several organs, and 
affects negatively bone metabolism in rats. 

Methods: Four-week-old male Wistar rats were assigned to 
three different dietary groups: a zinc adequate diet (zinc, 30 
ppm) group (C), a zinc adequate diet (zinc, 30 ppm) and pair 
fed group (PF), and a zinc deficient diet (zinc, 1 ppm) group 
(ZD). The rats were fed their respective diets for 4 weeks. 

Results: After 4 weeks of feeding, weight gain and food effi-
ciency were significantly decreased in the ZD group compared 
to the two zinc adequate groups. Serum zinc concentration 
was significantly lower in the ZD group than in the C and PF 
groups. Compared to the C and PF rats, the ZD rats showed 
significantly low mean values in tibial bone mineral density 
(BMD) and bone strength. Additionally, serum osteocalcin, a 
bone formation marker, was lower in the ZD rats than in the 
C and PF rats. Urine deoxypyridinoline (DPD), a bone resorp-
tion marker, was higher in the ZD rats than in the C and PF 
rats. Interestingly, magnesium concentration in femur and tibia 
was increased in the ZD rats compared to the PF and C rats. 
Moreover, iron and copper concentrations in liver were signifi-
cantly higher in the ZD rats than in the PF and C rats. 

Conclusions: These findings in the present study suggest 
that several mineral alterations may affect indirectly bone fra-
gility by zinc deficiency. 

Key words: Zinc deficiency, bone, magnesium
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PO2565
EVALUATION OF MINERAL STATUS IN RHEU-
MATHOID ARTHRITIS PATIENTS
S. Cozzolino1, K. Callou1, G. Silva1, D. Pollak2

1Department of Food and Experimental Nutrition, 
Faculty of Pharmaceutical Science, University of São 
Paulo, São Paulo, Brazil 
2Department of Rheumatology, Faculty of Medici-
ne, Federal University of São Paulo, São Paulo, Brazil

Background and objectives: Pathogenic events such as in-
flammatory cascades and cell damage are caused by reactive 
oxygen species (ROS), but they could be decreased with an 
adequate nutritional selenium (Se) and zinc (Zn) status. The-
se minerals function as a component of antioxidant enzymes 
(glutathione peroxidase and superoxide dismutase), protecting 
cells from oxidant damage. Large amounts of ROS are produ-
ced in patients with rheumatoid arthritis contributing to the 
pathogenesis of the disease. Then, the present study aimed to 
evaluate selenium and zinc status in patients with rheumatoid 
arthritis (RA). 

Methods: Sixteen RA patients, aged 30-65 y and attending 
clinical treatment in São Paulo Hospital, were included in this 
study. Plasma samples were collected and the determination of 
Se and Zn concentration was carried out by hydride generation 
atomic absorption spectrometry (HG-AAS) and flame atomic 
absorption spectrometry, respectively. Minerals intake was as-
sessed through three 24-hour recalls using Nutwin software 
and GPx and SOD activity, using the kits Randox and Ransod, 
respectively. 

Results: All patients presented decreased plasma Zn (52.4 ± 
7.5 µg Zn/l) and Se concentrations (46.5 ± 14.0 µgSe/l), except 
for two of them for Se. These data were positively correlated to 
Se and Zn intake (r=0.4082, r=0.4553; p<0.05) and neither of 
the patients achieved the Dietary Reference Intake. Zn and Se 
intake were adjusted for energy. Se intake above daily require-
ment leads to an insufficient GPx activity (45.68 ± 21.67 U/g 
Hb) as shown in Pearson correlation (r=0.666, p<0.05). Besides 
that, SOD activity varied among patients (1503.5 ± 581.2U/g 
Hb). 

Conclusions: Preliminary results indicate that our patients 
with rheumatoid arthritis are nutritional deficient in Se and Zn 
and this fact could compromise antioxidant defense system. 

Key words: Selenium, zinc, rheumatoid arthritis, antioxi-
dant defense system 

PO2566
EFFECTS OF FOOD MATRIX AND COOKING PRO-
CESS ON MINERAL BIOACCESSIBILITY OF ENTE-
RAL NUTRITION FORMULAS
M G. Galan1,2, S R. Drago1, 2 
1Instituto de Tecnología de Alimentos, Facultad de 
Ingeniería Química, Universidad Nacional del Lito-
ral, Santa Fe, Argentina 
2CONICET, Buenos Aires, Argentina

Background and objectives: In order to avoid monotony 
when enteral formulas (EF) are used in prolonged treatment 
as feed supplement, a common practice is their incorporation 
into foods. However, nutritional properties of EF could be mo-
dified by food matrices and cooking processes. The objective of 
this study was to evaluate the in vitro bioaccessibility of Fe, Zn 
and Ca (%DFe, %DZn, %DCa) from EF and the impact upon 
their incorporation into sweet preparations. 

Methods: Twenty commercial EF, both powder and li-
quid (EFP, EFL) were evaluated. Sweet preparations were: rice 
pudding (RP), banana smoothie (BS), tea (T) and chocolate 
dessert (CD). Mineral content was determined by atomic ab-
sorption spectrophotometry. Mineral bioaccessibility was esti-
mated by the percentage of dialyzate mineral after a digestion 
process that simulates gastrointestinal processes. Also mineral 
potential supply of 200 g serving was analyzed. 

Results: Fe, Zn and Ca dialyzability from EF was variable 
and generally low. The mean and range of mineral dialyzabili-
ty were: %DFe: 2.38 ± 1.36% (0.36–5.48%), %DZn: 4.8 ± 3.1% 
(0.2–12.0%), %DCa: 9.5 ± 4.6% (3.8–18.1%). The EFL showed 
higher Fe dialyzability than EFP, which may be related to the 
processes carried out during the drying of the formulations for 
later reconstitution. However, no significant differences were 
observed in the cases of Zn and Ca dialyzability among EFP 
and EFL. Heating during EF-sweet food preparation (T and 
CD) lowered by 44.1 %DFe, possibly due to degradation of vi-
tamin C, and by 52.7 %DZn and 25.3 %DCa, due to interaction 
with food components. EF and EF-sweet foods did not make a 
good supply of Fe, Zn and Ca, as it is recommended. 

Conclusions: This study demonstrated how the bioacces-
sibility of these minerals is affected for food matrix in which 
EF is included as well as the heating during food preparation. 

Key words: Enteral formulas, bioaccessibility, minerals, 
iron, zinc, calcium
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PO2568
DIET ANALYSIS OF ELDERLY PEOPLE: DEVELOP-
MENT OF A FOOD LIST
A M P. Freitas1, S T. Phillippi2, S M L .Ribeiro3 
1Post Graduate Program in Applied Human Nutri-
tion (PRONUT) / School of Arts, Sciences and Huma-
nities/University of São Paulo - USP / Brazil - São 
Paulo 
2University of São Paulo - USP/ Department of Nu-
trition/ School of Public Health/ São Paulo - Brazil 
3University of São Paulo - USP / School of Arts, 
Sciences and Humanities/ São Paulo, Brazil

Background and objectives: Despite the phenomena of 
population aging, studies describing the feeding practices of 
elderly individuals are scarce. Our aim was to develop a list of 
the most ingested foods from community-dwelling elderly per-
sons and to analyze the foods that contribute most to relevant 
health-related nutrients of these individuals. 

Methods: The study was performed with 100 individuals 
aged 60 years and above, registered at a local reference cen-
ter. To describe the nutritional status, the weight and stature 
were measured and the BMI- body mass index was calculated. 
To develop the food lists, two 24 h food recalls were applied, 
during two different seasons of the year. The food recalls were 
analyzed for food intake frequency and for percentage contri-
bution of each food and each nutrient: energy, macronutrients, 
calcium and vitamin D. 

Results: The participants were classified as following: 52% 
with BMI < 28 kg/m2; 15% with BMI between 28 and 30 kg/
m2; 26% between 30 and 35 kg/m2 and 7% presented BMI > 
35 kg/m2. The positive aspects related to food intake were rice, 
bean and green vegetable consumption. As negative aspects, we 
observed that the diet pattern was repetitive, since few foods 
contributed to a high number of nutrients. Furthermore, a 
high ingestion of refined carbohydrates was observed instead 
of whole foods. 

Conclusions: The food lists allowed reflecting on educative 
interventions, and also allow future development of different 
food frequency questionnaires that are specific for this group. 

Key words: Elderly, nutrition assessment, diet analysis

PO2569
BODY COMPOSITION AND PATTERN OF FAT DIS-
TRIBUTION IN SCHOOL CHILDREN OF RURAL 
AND URBAN PLACES OF VENEZUELA
B. Infante1, R. Cordero2, M. Zabala3, I HageI4 
1Department of Basic Science, Universidad Central 
de Venezuela, Caracas, Venezuela 
2Department of Biochemistry, Universidad Central 
de Venezuela, Caracas, Venezuela 
3Department of Public Health, Universidad Central 
de Venezuela, Caracas, Venezuela 
4Biomedicine Institute, Universidad Central de Ve-
nezuela, Caracas, Venezuela

Background and objectives: The pattern of central fat dis-
tribution is associated with atherogenic processes in childhood. 
Our aim was to evaluate body composition, muscle area (MA), 
fat area (FA) and the pattern of fat distribution in school chil-
dren in Rural Areas (RA) and Urban Areas (UA) of Venezuela. 

Methods: The research was exploratory descriptive. 458 
children aged 4-14 years old in RA (58.9%) and UA (41.1%) 
were studied. Anthropometric variables were used to determi-
ne MA and FA and the distribution of adiposity by the Cen-
tripetal Index (CI) and Sestri (ST). For the categorization of 
MA and FA the national reference was used, a ST > 1 indicates 
tendency towards centralization and < 1 towards peripheral 
distribution. Data descriptive statistic, ‘t’ Student test, analysis 
of variance and 95% significance level were used. 

Results: RA children had higher values of MA, CI and ST 
than UA children and only FA was lower for RA. An increase of 
the variables according to subject age was observed, detecting 
significant increase in girls of RA in relation to UA. UA boys 
showed higher proportion of low MA and high FA; meanwhile 
the distribution pattern of peripheral adiposity was higher for 
the AU and the central adiposity distribution for RA. The ol-
der children tend to increase the central adiposity distribution 
more in boys than in girls in UA. 

Conclusions: The body composition and the pattern of adi-
posity distribution differ between children living in rural and 
urban areas; this could be conditioned by socioeconomic varia-
bles, dietary habits, environmental, and physical activity. 

Key words: Anthropometry, body composition, fat distri-
bution
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PO2570
DEVELOPMENT AND VALIDATION OF A SEMI-
QUANTITATIVE FOOD FREQUENCY QUESTION-
NAIRE FOR YOUNG SCHOOL-AGED CHILDREN
V. Bountziouka2, P. Farajian1, G. Risvas1, O. Malisova1, D 
B. Panagiotakos2, A. Zampelas1 
1Department of Food Science and Technology, 
Unit of Human Nutrition, Agricultural University of 
Athens, Greece 
2Department of Nutrition-Dietetics, Harokopio Uni-
versity, Athens, Greece

Background and objectives: Accurate assessment of food 
intake in children and adolescents is an essential prerequisi-
te for conducting epidemiological and clinical research on 
the links between diet and health. The objective of the present 
study was to examine the validity for estimating energy and 
macronutrients intake of a newly developed picture aid, semi-
quantitative food frequency questionnaire (FFQ) for Greek 
children and preadolescents. 

Methods: Sixty nine children, aged 10-12 years old (48% 
boys) were voluntarily enrolled in the study (86% participation 
rate). Children were asked to complete a 48 food items and 11 
more supplementary questions, picture aid, FFQ as the test 
instrument and a 3-day dietary record (3DD) as the reference 
method. Anthropometric and lifestyle characteristics were also 
measured to evaluate the factors that may be related with re-
porting the dietary intake. The Bland and Altman method and 
the Wilcoxon signed rank test were used to evaluate the degree 
of agreement between the FFQ and the 3DD. 

Results: The two methods were found to agree in terms 
of mean energy intake according to the Bland and Altman 
method, although a trend in overestimating energy intake was 
found as the intake increases. Additionally, results of the Wil-
coxon signed rank test revealed the similarity of the distribu-
tion in energy intake as estimated from the FFQ and the 3DD 
(median (IQR): 2038 (1264 - 2651) kcals for the FFQ vs. 1902 
(1583 - 2324) kcals for the 3DD, p=0.33). Concerning macro-
nutrients intake, the agreement was also considered adequate 
as the mean difference for each nutrient was < 1 SD of the same 
nutrient intake as estimated from the reference method. 

Conclusions: The FFQ can be used to estimate mean daily 
energy intake in children, as well as to estimate macronutrients 
intake at the group level. 

Key words: Nutritional assessment, food frequency ques-
tionnaire, validation, children

PO2571
THE INFLUENCE OF DIETARY FAT ON THE FAECAL 
EXCRETION OF ZINC AND IRON
N. Stroebinger1, S M. Rutherfurd1, S J. Henare1, J F. Pé-
rez2, P J. Moughan1 

1Riddet Institute, Massey University, Palmerston 
North, Manawatu, New Zealand 
2Animal Nutrition and Welfare Service (SNIBA), Uni-
versitat Autònoma de Barcelona, Bellaterra, Spain

Background and objectives: It has been reported that con-
suming diets high in saturated fatty acids leads to a greater 
faecal calcium excretion, presumably due to the formation of 
insoluble Ca-fatty acid soaps. In contrast, the impact of dietary 
fat on other divalent cations, such as zinc or iron, has received 
little attention, even though zinc or iron deficiency is prevalent. 
This study aimed to determine the faecal excretion of the latter 
micro-minerals from diets rich in either saturated or polyun-
saturated fatty acids using the growing pig as a model for the 
adult human. Soybean oil and tallow were used as fat sources 
as they contain large amounts of available (present in the sn1 
and sn3 positions and therefore available for soap formation) 
unsaturated and saturated fatty acids respectively. 

Methods: Pigs received semi-synthetic wheat starch-based 
free phytate diets containing either soybean oil or tallow as the 
sole fat source (130 g/kg). The concentration of all other nu-
trients was equivalent across diets. Faeces were collected over 
a 72 h period after a 6 day acclimatisation period. Apparent 
faecal mineral flows were determined based on an indigestible 
marker (titanium dioxide).

Results: The faecal flows of zinc for pigs fed the tallow-ba-
sed diets (220 ± 13.9 mg/kg) were significantly (p<0.001) hig-
her compared to those for pigs receiving the soybean oil-based 
diets (163 ± 4.3 mg/kg). In contrast, the faecal flows of iron 
(224 ± 17.4 mg/kg) were not different (p>0.05) across dietary 
treatments. The fact that zinc, but not iron, was excreted to a 
greater extent in the presence of dietary saturated fatty acids 
supports the hypothesis that fatty acid soap formation may oc-
cur with minerals other than calcium and that not all minerals 
behave in the same way. 

Conclusions: These results may have implications for diets 
for humans that are high in saturated fat even if zinc is present 
in adequate amounts. 

Key words: Excretion, zinc, iron, saturated fat



1506 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

PO2572
DEVELOPMENT OF ENGLISH HOMEPAGE OF NU-
TRITIONAL INFORMATION ON KOREAN FOOD 
FOR INTERNATIONAL INFORMATION EXCHANGE
M H. Kim1, S N. Kim2, Y S. Cho2 
1Department of Food and Nutrition, Kangwon Na-
tional University, Samcheok, Korea 
2Department of Agrofood Resources, NAAS, RDA, 
Gyeonggi, Korea

Background and objectives: In 2002, the FAO/INFOOD 
designated Korea’s Rural Development Administration (RDA) 
as a representative institute for the food composition database 
in Korea. Korea’s RDA has published food composition tables 
since 1970 and recently published the 8th edition of food com-
position tables including 2,757 kinds of foods and 22 kinds of 
nutrients. These Korean food composition tables are written in 
Korean but also include English subtitles. Despite the English 
translation, the homepage with the Korean food composition 
tables was only recently provided by Korea (http://koreanfood.
rda.go.kr/). For this reason, the tables are quite limited for in-
ternationals who are concerned about the Korean food compo-
sition database. Therefore, it is urgent that Korea’s RDA provide 
the tables through an English homepage. The purpose of this 
study is to develop an English homepage which can provide 
convenient access to nutritional information on Korean food. 

Conclusions: This homepage service will contribute to an 
international information exchange about Korean Food. 

Key words: English homepage, nutritional Information, 
Korean food, international information exchange

PO2573
STATUS OF SERUM 25 (OH)-VITAMIN D IN EL-
DERLY IRANIAN SUBJECTS AFTER ONE YEAR 
SUPPLEMENTATION WITH VITAMIN E AND C
M. Srour1, A M. Alavi Naeini1, I. Elmadfa1 
1Department of Nutritional Sciences, University of 
Vienna, Vienna, Austria

Background and objectives: Elderly patients with MCI 
(Mild Cognitive Impairment) show different levels of serum 25 
(OH)-vitamin D. Vitamin D status especially in the elderly may 
be influenced by different factors. There is no data about how 
the serum 25 (OH)-vitamin D levels could be influenced by 
supplementation with antioxidants. In this study the impact of 
one year intervention with vitamin E and C on the status of 25 
(OH)-vitamin D was assessed. 

Methods: A double-blinded, placebo-controlled, study was 
conducted in 60 elderly Iranian subjects with MCI aged bet-

ween 60-75 years (30 women and 30 men). Divided into two 
main groups, the intervention group included 30 subjects who 
were given a daily dose of 300 mg vitamin E (alpha-tocopheryle 
acetate) and 400 mg vitamin C (ascorbic acid) and the other 30 
subjects (Control group) received specially designed placebo. 
All subjects were not taking any drugs that might interfere with 
vitamin D status. Serum 25 (OH)-vitamin D levels were asses-
sed in all subjects at baseline, 6 and 12 months of intervention 
using 25 (OH)-vitamin D direct ELISA kit. 

Results: Results show there was a significant difference bet-
ween males and females both in the control and supplemented 
groups at six months of intervention: Control, males/females 
72.1 ± 22.9 units; 158.3 ± 26.1 units, p<0.019, and Supple-
mented, males/females 64.2 ± 19.2 units; 136.3 ± 26.6 units, 
p<0.036, respectively. At the end of the intervention there was 
no significant difference between males and females in Supple-
mented group (67.5 ± 21.6 units; 137.7 ± 30.8 units, p<0.073). 

Conclusions: One year of antioxidant supplementation 
with vitamin E and C in elderly subjects with MCI did not in-
fluence on the serum 25 (OH)-vitamin D levels. 

Key words: Serum 25(OH)D, antioxidants, MCI, elderly

PO2574
THE QUALITY OF FOOD INTAKE OF FILIPINO 
HOUSEHOLDS: PROGRAMMATIC IMPLICATIONS
M A. Constantino1, I. Angeles-Agdeppa1, J. Platon1, M. 
Balitaon1, M. Capanzana1 
1Department of Science & Technology, Food & Nu-
trition Research Institute, Taguig, Philippines

Background and objectives: Food Consumption Survey is 
one of the components of the National Nutrition Survey con-
ducted by the Food and Nutrition Research Institute. Food 
consumption data provides updates on the dietary intakes of 
Filipino households. Results are used to track changes in food 
and nutrient intake and serve as basis in formulating plans 
and programs to address malnutrition, food security and diet-
related chronic diseases. This study aims to describe the food 
intake of the Filipino households and the proportion of house-
holds below the Estimated Energy requirement. 

Methods: Using the data from the 2008 National Nutrition 
Survey, about 4,880 randomly selected households were inclu-
ded in the study. One-day food consumption data were collec-
ted using the food weighing method. Conversion of food in-
take to energy and nutrients was based on the Philippine Food 
Composition Table, and the energy and nutrient intakes were 
assessed using the recommended intake for energy and protein 
and the Estimated Average Requirements (EARs) for the rest 
of the nutrients. 

Results: Results revealed a rice-fish-vegetable diet domina-
te the meal matrix of an average Filipino. Total food consu-
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med was 861 g and energy intake was 1867 kcal per capita per 
day. About 40% of the households met the estimated average 
requirement (EAR) for nutrients like protein, calcium, iron, 
thiamine, riboflavin and ascorbic acid. Only niacin intake was 
high meeting 93% EAR. A declining trend was noted in the 
consumption of major food groups since 1978 to 1993 but an 
increasing intake of rice, fish and poultry was observed from 
2003 to 2008. 

Conclusions: Nutrition education on improving the quality 
of diet of Filipinos must be intensified and agricultural plan-
ners should consider the availability of variety of foods which 
are accessible and affordable by all Filipinos to reduce the rate 
of undernutrition in the country. 

Key words: Food intake, nutrient, EAR

PO2575
A COMPARATIVE STUDY ON THE INFANT AND 
YOUNG CHILD FEEDING PRACTICE AND NUTRI-
TION STATUS AMONG 6-23 MONTHS AGE GROUP 
CHILDREN
T. Khatun1, S. Matabbar2, M R. Sarker3, A. Hoque1 
1Department of Community Nutrition, Bangladesh 
Institute of Health Sciences (BIHS), Dhaka, Bangla-
desh 
2Nutrition specialist, MDG-F project, Shushilan, 
Beijing, China 
3Bangladesh Institute of Health Sciences BIHS, 
Dhaka, Bangladesh

Background and objectives: Child nutritional status is an 
essential component of a country’s overall human develop-
ment. Inappropriate feeding practices are linked with the mal-
nutrition, overweight and obesity that may develop beyond the 
age of 2 years. The present study was aimed to assess the infant 
and young child feeding practice and nutrition status among 
6-23 months age group children in nutrition intervention and 
non-intervention areas. 

Methods: It was a comparative cross-sectional study. 350 
subjects among age group of 6-23 months children. Anthropo-
metric data were collected by standard techniques. Nutritional 
status was measured using Z score according WHO classifica-
tion. χ2 test, independent t test, Pearson’s correlation, multiple 
regression and logistic regression was performed as p<0.05 le-
vel of significance. 

Results: Initiation of breast feedings within an hour were 
68% and 59.4% among NNP (National Nutrition Program) and 
non-NNP (p<0.000) area. Prelacteal fed were 34% in NNP and 
37% in non-NNP area. Exclusive breast fed were 54.3% and 
44% in NNP and non-NNP area (p<0.034). It was found that 

appropriate complementary feeding practice were 51.4% and 
38.9% in NNP and non-NNP area. In NNP area, severe was-
ted, stunted and underweight was 3.42%, 6.28% and 10.28% 
respectively. In non-NNP area, severe wasted, stunted and 
underweight was 8.0%, 16.0% and 18.9% respectively. Signifi-
cant difference was found between NNP and non-NNP areas 
of initiation of breast feeding (p<0.000), exclusive breast fee-
ding (p<0.034) and complementary feeding practice (p<0.034). 
In Pearson’s correlation there was found positive relationship 
between NNP and non-NNP area according to mean intake of 
energy, carbohydrate and fat (p=0.000, p=0.021 and p=0001, 
respectively). 

Conclusions: This study showed that the infant and young 
child feeding practice and nutritional status are better in nutri-
tion intervention area. Appropriate feeding practice plays an 
important role in their good nutrition status. 

Key words: IYCF and nutrition, nutrition intervention, Z-
score

PO2577
WATER AND BEVERAGE INTAKE IN HEALTHY SUB-
JECTS FROM EUROPEAN COUNTRIES
M. Nissensohn1,2, I. Castro-Quezada1, L. Serra-Majem1,2 
1Department of Clinical Sciences, University of Las 
Palmas de Gran Canaria, Las Palmas de Gran Cana-
ria, Spain 
2Ciber Fisiopatología Obesidad y Nutrición (CIBERO-
BN, CB06/03), Instituto de Salud Carlos III, Malaga, 
Spain

Background and objectives: Intake of water is done mainly 
through consumption of drinking water and beverages plus 
water contained in food. Sometimes, the use of information 
from different sources and different methodological characte-
ristics raises issues of comparability that are difficult to address. 
The main objective of this review was to examine the availa-
ble techniques in assessing hydration status in epidemiological 
studies in Europe and describe which was the best and most 
frequently method applied to assess liquid intake in popula-
tions. 

Methods: Sources of data on beverage intake available from 
European surveys and nutritional epidemiological investiga-
tions were selected from grey literature. With the average of 
intake of water, soft drinks and alcohol beverage intake, we cal-
culated total fluid intake, reported in g/day. 

Results: Twelve articles were included and all relevant data 
regarding beverage consumption was extracted. Beverages stu-
dies were carried out on healthy adults by different types of as-
sessment. The averages of total beverage intake vary from 941 
g/d for Spain to 2659 g/d for men in Germany. 
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Conclusions: From the limited data available, the results 
show that the average consumer is so different between coun-
tries. These differences derived from the methodology used. 
To our knowledge, there have not been developed recent epi-
demiological studies that focus on beverage intake in Europe. 
Further investigation into beverage intake is necessary to cla-
rify what is the real amount of beverage intake in European 
population, which is the best tool for the evaluation, and to 
derive the standardized, harmonized and integrated results in 
reliable recommendations. 

Key words: Water, beverages, epidemiological European 
studies

PO2578
DIFFERENTIAL RELATIONSHIPS BETWEEN FRIED 
FOODS INTAKE ESTIMATED BY SELF-REPORTED 
DIETARY INSTRUMENTS, THE MULTIPLE SOURCE 
METHOD, AND WEIGHT GAIN DURING PREGNAN-
CY
D. Sartorelli1, P. Barbieri2 
1Department of Social Medicine, University of Sao 
Paulo, Sao Paulo, Brazil 
2Post-Graduation in Community Health, University 
of Sao Paulo, Sao Paulo, Brazil

Background and objectives: Studies suggest that the Mul-
tiple Source Method (MSM) is a useful statistical technique to 
estimate usual food intake for individuals and populations. The 
aim of the present study was to compare the associations bet-
ween fried foods intake estimated by the MSM, and two self-
reported dietary instruments, in relation to excessive weight 
gain during pregnancy. 

Methods: A prospective study was conducted among 88 
adult pregnant women. Excessive weight gain during pregnan-
cy was defined as > 0.51 kg/week, according to the Institute 
of Medicine criteria. Fried foods intake during pregnancy was 
assessed by a validated 85-item quantitative food frequency 
questionnaire (FFQ), 3 dietary recalls (24hR), and the MSM. 
Adjusted linear regression models were applied to assess the 
relationships between fried foods intake estimated by distinct 
approaches and excessive weight gain during pregnancy. 

Results: The mean ± SD age of participants was 25 ± 5 years 
old, and 41% had excessive weight gain during pregnancy. The 
mean ± SD fried foods intake were 95 ± 64, 101 ± 64, and 84 
± 41 units estimated by the FFQ, 24hR, and the MSM, respec-
tively. For every 100 g increment of fried foods intake, the ß1 
(95% CI) for excessive weight gain was 1.2 (0.3, 2.1) for the 
MSM estimates, after adjustment for by maternal age, educa-
tion, duration of follow-up, and gestational age at the last inter-
view. No associations were found for fried foods intake estima-

ted by the FFQ [0.4 (-0.28, 1.0)], and by the 24hR [0.3 (-0.34, 
0.93)] and weight gain. 

Conclusions: These data provides support for the use of the 
MSM approach estimates for usual food intake while evalua-
ting diet-disease relationships during pregnancy. The results 
suggest a positive association between fried foods intake and 
excessive weight gain during pregnancy. 

Key words: Multiple source method, excessive weight gain 
during pregnancy, self-reported dietary instruments

PO2579
PREVALENCE OF OVERWEIGHT AND OBESITY 
AMONG ADOLESCENTS IN SECONDARY SCHOOLS 
IN ABA SOUTH L.G.A ABIA STATE
O. Onuoha1, P. Eme1 
1University of Nigeria, Nsukka, Nigeria

Background and objectives: Adolescent obesity is a se-
rious public health problem because of its strong association 
with adulthood obesity and the related adverse health conse-
quences. The published literature indicates a rising prevalence 
of adolescent obesity in both developed and developing coun-
tries. Our aim was to determine the prevalence of overweight 
and obesity among adolescents in secondary schools in Abia 
State, Nigeria. 

Methods: A cross-sectional school-based survey was con-
ducted to determine the prevalence of overweight and obesity 
in adolescents of Aba South L.G.A. A probability proportional 
to size was used to select 10 schools where 600 participants, aged 
10-19 years were selected. Their weight, height, waist, hip, body 
mass index and triceps skinfold were assessed. Overweight and 
obesity was defined using IOTF, CDC and NHANES III cutoff 
points. Waist-Hip Ratio (WHR) was compared with the WHO 
standards. Data was analysed using descriptive statistics. Chi-
square analysis was used to test the categorical variables at 
p<0.05. 

Results: The prevalence of overweight seems high in both 
genders (3.0% and 6.7% in males and females respectively) 
(p=0.005) while obesity prevalence was low (1.0% and 2.5% in 
males and females respectively) (p=0.085). More female ado-
lescents (1.2%) than males (0.3%) were classified as obese when 
triceps skinfold was used as a measure of obesity. About 36.0% 
of the adolescents were at high health risk when WHR was 
used as a measure of classification. 

Conclusions: Based on the findings, it was concluded that 
there is need for ongoing individualized dietary education 
among adolescents in secondary schools in Nigeria. 

Key words: Prevalence, overweight, obesity, adolescents, 
Abia State
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PO2580
THE NUTRITIONAL CHARACTERIZATION OF RICE 
VARIETIES CONSUMED IN PORTUGAL
C. Mota1, M. Coelho1, A. Nascimento1, S. Gueifão1, I. 
Coelho1, M. Cabral2, D. Torres2, I. Castanheira1 
1National Health Institute Doutor Ricardo Jorge, 
Department of Food and Nutrition, Lisboa, Portugal 
2Faculty of Nutrition and Food Sciences of the Uni-
versity of Porto, Porto, Portugal

Background and objectives: Portugal has the largest con-
sumption of rice 15.8 kg/capita/year, in Europe. The present 
work aims to evaluate: rice nutritional profile, namely proxi-
mate, amino acid and mineral composition; arsenic content, as 
the most abundant contaminant and, compositional differen-
ces between varieties, year and place of harvest. 

Methods: Samples were collected from the most represen-
tative national rice producers. Analysis was carried out by the 
following analytical methods: proximate by AOAC methods; 
amino acids by UPLC-DAD; starch, and amylase by enzymatic 
methods; mineral analysis by ICP-OES including copper, man-
ganese, iron, zinc, magnesium, calcium, sodium, phosphorus 
and potassium and arsenic content by ICP-MS. 

Results: Analyzed rice showed higher amylopectin (54.7 ± 
7.3 g/100g) content than amylose (33.5 ± 3.8 g/100g) and total 
protein content of 7.1 ± 0.3 g/100g a low content of fiber and 
fat (<1 g/100 g) was found. The most abundant essential amino 
acids were aromatic amino acids with a 7.5% of total protein. 
The most abundant minerals were potassium and phosphorus 
with levels ranging from 91 mg/100 g to 107 mg/100 g. The ar-
senic content was determined by ICP-MS and the values were 
below 600 µg/kg. 

Conclusions: Crop place showed to be the major source of 
variation in amino acid content. With respect to protein qua-
lity, cysteine, lysine, sulfur amino acids and isoleucine were 
considered limiting with protein digestibility corrected amino 
acids scores (PDCAAS) lower than 1. To assure the nutritional 
requirements for amino acids and subsequent protein synthe-
sis, rice consumption must be followed by other food groups 
(e.g pulses, meat products) in order to provide the other essen-
tial amino acids. Rice contribution for mineral intake ranged 
from 3% DRI (iron and potassium) to 36% DRI (manganese). 
In this study, a very weak correlation between arsenic levels 
and amino acid content was observed. 

Key words: Rice, food composition, data quality
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INTER-RELATIONSHIPS AMONG ZINC, HEMOG-
LOBIN, AND SELENIUM STATUS OF RURAL 
MALAWIAN WOMEN
E. Siyame1, R. Hurst2, A A. Wawer2, S D. Young3, M R. 
Broadley3, A D C. Chilimba4, E L. Ander5, M J. Watts5, B. 
Chilima6, J. Gondwe6, D. Kang’ombe7, A. Kalimbira1, S J. 
Fairweather-Tait2, K B. Bailey8, R S. Gibson8 
1Department of Home Economics and Human Nu-
trition, Bunda College of Agriculture, University of 
Malawi, Lilongwe, Malawi 
2Department of Nutrition, Norwich Medical School, 
University of East Anglia, Norwich, UK 
3School of Biosciences, University of Nottingham, 
Sutton Bonington Campus, Loughborough, UK 
4Ministry of Agriculture, Irrigation and Water Deve-
lopment, Department of Agricultural Research Ser-
vices, Lunyangwa Research Station, Mzuzu, Malawi 
5British Geological Survey, Keyworth, Nottingham, 
UK 
6Community Health Sciences Unit, Ministry of 
Health, Private Bag 65, Lilongwe, Malawi 
7Nutrition Unit of Ministry of Health, Lilongwe, 
Malawi 
8Department of Human Nutrition, University of 
Otago, Dunedin, New Zealand

Background and objectives: Evidence of interactions bet-
ween Zn and haemoglobin (Hb) and Zn with Se prompted a 
cross-sectional study to investigate possible predictors of Hb 
and plasma Zn in rural women living in low or high soil Se 
districts in Malawi. 

Methods: Data on socio-demographic status and 1-d dupli-
cate diet composites analyzed for Fe, Zn, Se and phytate (Phy) 
were collected from rural Malawian women aged 18-50 y from 
a low (Zombwe) (n=60) and high (Mikalanago) (n=60) Se dis-
trict. Non-fasting blood samples were collected for Hb, plasma 
biomarkers of Fe, Zn, and Se status, and C-reactive protein and 
α-1-glycoprotein (AGP) for inflammation. 

Results: The prevalence of Zn deficiency (plasma Zn <10.7 
µmol/l) was high in both districts (>90%) and much greater 
than anemia (Hb<120 g/l) (21%), storage iron depletion (fe-
rritin < 12 µg/l) or tissue iron deficiency (transferrin receptor 
>6.8 mg/l) (both <16%). This finding was attributed to the low 
Zn content of diets (median 5.7 mg/d) and high Phy:Zn molar 
ratios (20.0), and high total Fe content (21.0 mg/d). Regres-
sion analysis with Hb as the dependent variable showed that 
plasma Zn was the most important explanatory variable with 
the largest standardized coefficient (0.299), followed by log fe-
rritin (0.248) and log AGP (0.175). Zombwe women had lower 
(p<0.05) intakes of Zn (4.8 vs. 6.4 mg/d) and Se (6.5 vs. 55.3 
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µg/d) and plasma Se (0.72 vs. 1.60 µmol/l) than Mikalanago 
women; plasma Zn did not differ (8.60 vs. 8.87 µmol/l). Co-
rrelations between plasma Zn and Se were positive (r=0.253; 
p=0.052) in Zombwe, but negative in Mikalanago (r=?0.273; 
p=0.035). 

Conclusions: Plasma Zn was a more important predictor of 
Hb than log ferritin and was also associated with the women’s 
Se status in both districts, albeit by different mechanisms. 

Key words: Malawi, women, plasma Se, Zn, haemoglobin
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FOOD FORTIFICATION STRATEGY TO CONTROL 
MICRONUTRIENT DEFICIENCIES IN SENEGAL
N F. Ndiaye1, M. Sadji1, A. Ndiaye2, B. Ndiaye3, A T. Guiro4 
1Institut de Technologie Alimentaire (ITA), Dakar, 
Senegal 
2Helen keller International, Dakar, Senegal 
3Micronutrient Initiative,Dakar, Senegal 
4Université Cheikh Anta Diop, Faculté des Sciences 
et Techniques, Laboratoire de Nutrition, Dakar, 
Senegal

Background and objectives: Micronutrient deficiencies 
such as iron, folic acid, vitamin A, zinc, iodine are widespread 
in Africa and affect people of all ages and socio-economic 
groups. The primary cause being insufficient intake of bioavai-
lable minerals and vitamins from foods generally high in inhi-
bitors of micronutrients absorption. Programs such as dietary 
diversification, breastfeeding, supplementation and food forti-
fication are strategies available for controlling and preventing 
micronutrient deficiencies. In Senegal, after food fortification 
was made mandatory by the Government, a National Fortifica-
tion Alliance (COSFAM) was created with a national strategic 
plan. 

Methods: The operational approach was based on fortified 
foods production, distribution, quality control and social mar-
keting. A FRAT based survey to find the suitable vehicles in or-
der to reach the target groups was conducted. A second survey 
on food recalls was made, and data on iron, zinc, folic acid and 
vitamin A status were collected in women of child-bearing age 
and children from 12 to 59 months. A social marketing cam-
paign was launched on the concept at national level. The whole 
program was strengthened through capacity building for the 
technical staff on quality control. 

Results: Wheat flour and edible oil were identified as foods 
vehicles. Currently, industries are producing fortified foods 
that are being commercialized and there is a progressive ad-
hesion of populations. The baseline status of micronutrients in 
women of child-bearing age and children from 12 to 59 months 
of age is known. These data will allow a long-term assessment 
of the effect of the program. 

Conclusions: The program helped in setting important 
health indicators of the selected vulnerable groups and allowed 
to develop a good strategy to progressively eradicate micronu-
trients deficiencies. However it is critical to have good inspec-
tion, monitoring and evaluation systems of the production and 
distribution lines for sustainable results. 

Key words: Micronutrient deficiencies, strategy, food for-
tification
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SMARTPHONE BASED VITAMIN D MONITORING
M. Mancuso1, S. Li2, S. Mehta3, D. Erickson2 
1Department of Biomedical Engineering, Cornell 
University, Ithaca, NY, USA 
2Sibley School of Mechanical and Aerospace Engi-
neering, Cornell University, Ithaca, NY, USA 
3Division of Nutritional Sciences, Cornell University, 
Ithaca, NY, USA

Background and objectives: In developed nations such as 
the United States, over 75% of the population is deficient for vi-
tamin D, leading to a number of complications including bone 
health problems like rickets and osteomalacia, and more preva-
lent diseases including depression and cancer. While treatment 
for micronutrient deficiencies is simple even in developing na-
tions, nutritional assessment of them are both time and cost 
prohibitive. We develop a point of care diagnostic for vitamin 
D monitoring that is unique through its synergy with an al-
ready ubiquitous technology, the smartphone. 

Methods: The smartphone based monitoring system is 
composed of an “accessory” which connects to an Android 
smartphone or tablet and consumable “cartridges” that take 
finger prick blood samples. The accessory acts as a bridge bet-
ween the smartphones communications, data, location, and 
display capabilities, and the microfluidic and health related 
technologies of the inserted cartridge. The cartridge processes 
the blood sample similar to the steps proceeding an immu-
noassay (extraction, separation, etc.), and then performs a gold 
nanoparticle based colorimetric reaction that measures the 
concentration of vitamin D present. 

Results: The assay is optically read out by the accessory, 
and the results are communicated to the smartphone. Data is 
then simply displayed to the user who can monitor their le-
vels overtime, or aggregated from multiple collection points 
and exported for further spatiotemporal analysis. Other users 
both at computers and in the field with tablets can view maps 
generated from the data and locate and track regions where 
malnutrition is worst. Sensitivity is similar to that of current 
immunoassays. 
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Conclusions: This work represents one of the earliest works 
of direct blood micronutrient detection on smartphone and ta-
blet technology. By leveraging these new devices unique data 
and communications capabilities a new level of nutrition sur-
veillance is possible. 

Key words: Vitamin D, diagnostics, nutrition, nutrition as-
sessment, micronutrients
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ving2, J. Fisher2, R. Gibson3, K. Bailey3, Lj. Riddell1, A. Ke-
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1Centre for Physical Activity and Nutrition Research, 
School of Exercise and Nutrition Sciences, Deakin 
University, 221 Burwood Highway, Burwood, VIC 
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2Australian Red Cross Blood Service, Operating 
Division of the Australian Red Cross Society, 17 
O’Riordan Street, Alexandria, NSW 2015, Australia 
3Department of Human Nutrition, University of 
Otago, PO Box 56, Dunedin 9054, New Zealand

Background and objectives: Lingonberry (Vacciniumvitis-
idaea L) is a popular edible berry in Scandinavian countries 
and is increasing in popularity across Europe. Lingonberry 
possesses a complex polyphenolic profile consisting of a mix-
ture of anthocyanins, phenolic acids, flavonols and proanthoc-
yanidins which is of interest due to their putative anticancer ac-
tivity. After consumption, phenolic compounds are subject to 
digestive conditions within the gastrointestinal tract which al-
ter their structures and potentially their bioactivity. Given limi-
ted bioavailability in the small intestine, a substantial portion 
of berry phenolic compounds are likely to pass into the colon 
where they are degraded by the colonic microbiota. Therefore, 
it is reasonable to infer that the colonic epithelium is exposed 
to both the parent phenolic compounds and their degradation 
products. Our aim was to evaluate the impact of digestion and 
colonic fermentation on phenolic components and bioactivity 
of a lingonberry extract (LE). 

Methods: LEs were produced by in vitro digestion and sub-
sequent faecal fermentation and characterised by LC-MS and 
GC-MS. Bioactivity was tested using a physiologically relevant 
dose range (0-50 µg/ml phenols) with a 24 hour exposure in 
in vitro models representing key stages in colon carcinogene-
sis namely initiation (comet assay, HT29, mutagenicity assay 
HT29G17neo) and invasion (Matrigel invasion assay, HT115). 

Results: LC-MS and GC-MS analysis confirmed digestive 
and fermentation processes altered the polyphenol composi-
tion relative to the original LE with the levels of simple aro-
matic components increased in the fermented extract. Di-
gested and fermented LE exhibited significant anti-genotoxic 
(p<0.05), anti-mutagenic (p<0.05) and anti-invasive (p<0.05) 
effects compared to the appropriate controls (ANOVA, Post 
Hoc Dunnett T test) in all in vitro models. 

Conclusions: This study indicates that despite extensive 
structural modification following digestion and fermentation, 
lingonberry extracts retain their ability to modulate cellular 
processes associated with colon cancer. 

Key words: Lingonberry, phenolics, fermentation, antican-
cer

PO2586
DEVELOPMENT OF PREDICTIVE EQUATIONS FOR 
FAT BODY SEGMENTS IN SEROPOSITIVE HIV PA-
TIENTS
R A. Beraldo1, H S. Vassimon1, A M. Navarro1, M C. Foss-
Freitas1 
1Department of Internal Medicine, University of Sao 
Paulo, School of Medicine of Ribeirao Preto, Ribei-
rao Preto, Sao Paulo, Brazil

Background and objectives: With the advent of highly ac-
tive antiretroviral therapy (HAART), HIV seropositive patients 
began to present themselves clinically stable. However, chan-
ges in body composition called lipodystrophy and metabolic 
syndrome are observed. The central point of the syndrome are 
changes in body composition that mainly involve the loss of 
fat in the limbs and face (lipoatrophy) and/or fat gain in the 
abdominal region and back neck (lipohypertrophy). To date, 
the determination of fat per body segment in this group can 
be obtained by imaging methods such as X-ray absorptiometry 
(DXA) but not by anthropometric measures, which would be 
more feasible to be used in practical clinic. It is important to 
monitor the amount of fat per segment using simple and low 
cost methods in order to optimize treatment of this group. Our 
aim was to develop equations by linear regression to estimate 
fat in each segment (arm, leg and trunk) considering anthro-
pometric and bioelectrical impedance analysis (BIA) variables 
in HIV seropositive patients on HAART. 

Methods: We measured circumferences (arm, waist, hip, 
thigh, calf), skinfolds (biceps, triceps, subscapular, suprailiac) 
and conducted examinations of segmental BIA and DXA in 
100 HIV seropositive men. These variables were used to de-
velop equations to estimate fat segments (arm, leg and trunk). 

Results: We developed two models for estimation of arm 
fat and 2 for the trunk fat using only anthropometric measure-
ments and two models for leg fat using BIA and anthropome-
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tric variables. The coefficients of determination for models of 
arm, torso and legs were 0.66 and 0.66, 0.76 and 0.75, 0.5 and 
0.45, respectively. 

Conclusions: The developed equations allow the assessment 
of fat per body segment (legs, arms and trunk) through evalua-
tion methods accessible, accurate and reliable used in clinical 
practice. 

Key words: HIV, equations, body segments
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PROPOSED CUTOFF FOR OBJECTIVE DIAGNOSIS 
OF LIPODYSTROPHY IN HIV SEROPOSITIVE BRA-
ZILIANS
R A. Beraldo1, H S. Vassimon1, A M. Navarro1, M C. Foss-
Freitas1 
1Department of Internal Medicine, University of Sao 
Paulo, School of Medicine of Ribeirao Preto, Ribei-
rao Preto, Sao Paulo, Brazil

Background and objectives: The group of body composi-
tion and metabolic changes found in seropositive for HIV is 
called lipodystrophy syndrome. The central point of the syn-
drome are changes in body composition that mainly involve 
the loss of fat in the limbs and face (lipoatrophy) and/or gain 
fat in the abdominal region and back neck (lipohypertrophy). 
Large discrepancies in the reported incidence of lipodystrophy 
in scientific studies occur due to a lack of homogeneity of cri-
teria for diagnosis. The fat mass ratio (FMR) was first proposed 
by Bonnet et al (2005) using an objective index of the X-ray 
absorptiometry (DXA) to identify lipodystrophy. FMR is defi-
ned as the ratio between the percentage of fat in the trunk and 
lower limbs. Our aim was to propose cutoff points for FMR in 
order to classify the lipodystrophy in male patients. 

Methods: DXA and clinical examination was performed in 
100 men on highly active antiretroviral therapy (HAART) and 
the FMR was calculated. ROC curves were constructed using 
clinical examination to identify the sensitivity and specificity to 
propose the cutoffs. 

Results: The area under the curve (AUC) observed was 
0,74 and the optimal cutoff point was 1.26, with a sensitivity 
of 73.63% and specificity of 72.2%. The FMR was significantly 
correlated with the time of HAART, age, CD4 and triglycerides. 

Conclusions: FMR can be used to help in the diagnosis of 
lipodystrophy contributing to a more accurate diagnosis and 
early intervention, in order to avoid major changes in body 
composition. 

Key words: HIV, lipodystrophy, diagnosis, DXA
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A BRIEF USER FRIENDLY TOOL TO ASSESS PA-
TIENTS’ NUTRITIONAL STATUS, DIETARY & EXER-
CISE PATTERNS
N T. Adikari1, R. Vasini1 
1Wayamba University, Kuliyapitiya, Sri Lanka

Background and objectives: Nutrition plays a vital role in 
the healthcare process. Nutrition management involves dietary 
modifications and physical activity recommendations. The-
re are several barriers for nutritional management at hospital 
settings including lack of resources, lack of time, and lack of 
knowledge about nutrition. Available nutritional screening 
tools for identifying patients at nutritional risk have a num-
ber of drawbacks. Therefore the objective of this study was to 
develop a brief user friendly tool to assess patients’ nutritional 
status, dietary and exercise patterns. 

Methods: Available nutritional screening tools for hospita-
lized patients were gathered from the reviewing the literature 
and conducting a preliminary survey. The “Pocket card” mo-
del was selected as a user friendly tool. The contents, wording 
and the figures of the tool were reviewed by three experts in 
the field of nutrition and dietetics. Ten healthcare professio-
nals who are dealing with nutritional care process justified the 
format, contents and the presentation of the information in the 
tool. According to the comments of experts and professionals, 
the modifications were done and the final version of the “Poc-
ket Card” tool was developed. 

Results: The “pocket card” was developed as a user friendly 
tool. The size of the card was 5.83” inch in width and 8.27” inch 
in length. The tool was formatted as A5 size one page (front 
and back side) pocket card. Both sides of the tool were used 
and one side included assessment components while other 
side included recommendations for each component of the as-
sessment. Assessment components as well as recommendation 
components were presented under the four sections named as 
Nutritional Status, Food Consumption Practices, Eating Beha-
vior and Physical Activity Pattern. 

Conclusions: The developed “pocket card” was a simple 
tool for assessing the nutritional status, dietary and exercises 
patterns of patients. 

Key words: Patients, nutritional status, tool
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ASSOCIATION BETWEEN SERUM 25-HYDROXY-
VITAMIN D LEVEL AND (FEATURES OF) THE ME-
TABOLIC SYNDROME: A CROSS-SECTIONAL STU-
DY IN THE NETHERLANDS
M A H. Hendriksen1, C J M. Rompelberg1, W M M. Vers-
churen1, D L. Van der A1 
1National Institute for Public Health and the Envi-
ronment, Bilthoven, The Netherlands

Background and objectives: Vitamin D deficiency has 
been associated with an increased risk of type 2 diabetes me-
llitus, obesity and the metabolic syndrome (MetS). The mecha-
nisms underlying these associations are not well understood. 
We aimed to assess the association between serum 25-hydroxy-
vitamin D (25-OHD) levels with MetS, and its different com-
ponents in a national sample of Dutch men and women aged 
19-70 years. 

Methods: Serum 25-OHD levels and MetS components 
were measured in 2,102 individuals participating in the health 
examination survey ‘Measuring the Netherlands’ (2009-2011). 
Metabolic syndrome was defined as having at least three of the 
following five risk factors: abdominal obesity, hypertension, 
low HDL-cholesterol, elevated glucose level and/or elevated 
triglycerides. Multivariate logistic regression models, adjusted 
for age, sex, education, ethnicity, smoking, alcohol, physical ac-
tivity, season, and, if applicable, other MetS components, were 
used to assess the cross-sectional association between serum 
25-OHD levels and MetS (features). Prevalent CVD and dia-
betes cases were excluded from the analyses. The final sample 
consisted of 1,899 individuals. 

Results: The prevalence of MetS was 25%. Participants in 
the lowest (<52.9 nmol/l) and middle (52.9-71.1 nmol/l) terti-
les of serum 25-OHD had a significantly higher prevalence of 
MetS compared to those in the highest tertile (>71.1 nmol/l): 
odds ratios (OR) (95% confidence interval): 1.63 (1.23-2.17) 
and 1.44 (1.09-1.90), respectively; p=0.0008). Following ad-
justment for potential confounders, serum 25-OHD was also 
inversely associated with abdominal obesity (OR=1.76 (1.32-
2.35), lowest versus highest tertile; p=0.0001). In multivariate 
models, no statistically significant association was observed 
with any of the other MetS components. 

Conclusions: In Dutch adults, lower 25-OHD levels were 
significantly associated with a higher prevalence of MetS and 
abdominal obesity, but not with prevalence of hypertension, 
low HDL-cholesterol, hyperglycemia and hypertriglyceride-
mia. 

Key words: Vitamin D, metabolic syndrome, obesity, risk 
factors

PO2590
LEVEL OF ANAEMIA AMONG PREGNANT WOMEN 
IN TRIBAL INDIA
J B. Singh1, S. Sharma1, R. Rani1

1Institute of Health Management Research, Jaipur, 
India

Background and objectives: Anaemia in pregnancy is a 
common and serious problem especially in developing coun-
tries. It is estimated that almost twenty percent of maternal 
deaths are directly caused by anaemia and causes of another 
fifty percent of maternal deaths are associated with anaemia in 
the world. India is one of the countries with the largest preva-
lence of anaemia. 

Methods: A cross sectional study was done in three blocks 
of Udaipur, Rajasthan, India covering a sample size of 699 
pregnant women. Reference values for anaemia detection were 
taken as per international standards (UNICEF) and Indian 
(NFHS III 2005-06). The levels of anaemia were defined as per 
the values i.e. haemoglobin (Hb) above 11 g/dl (normal level), 
10.0-10.99 g/dl (mild anaemia), 7.0-9.99 g/dl (moderate anae-
mia) and below 7.0 g/dl (severe anaemia). 

Results: It is worrisome to note that 87 percent of the sam-
ple pregnant women were found to be suffering from any form 
of anaemia. This was found to be much higher than the national 
figures (59%). Nearly three-fifths of the pregnant women preg-
nant women suffer from moderate to severe anaemia (57%). 
The mean value Hb was found to be 9.7 g/dl with a standard 
deviation of 1.34 g/dl. 

Conclusions: There is high prevalence of anaemia among 
pregnant women and this continues unabated despite multi 
fold programmes by the Government and interventions conti-
nuing for a long time. 

Key words: Nutrition, pregnant women, India
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PO2591
VALIDATION OF A SEMI-QUANTITATIVE FOOD 
FREQUENCY QUESTIONNAIRE FOR SRI LANKAN 
ADULTS
R. Jayawardena1, S. Thennakoon1, P. Katulanda1, N. 
Byrne2, M. Soares3, A P. Hills4 
1Diabetes Research Unit, Faculty of Medicine, Uni-
versity of Colombo, Colombo, Sri Lanka 
2Institute of Health and Biomedical Innovation, 
Faculty of Health, Queensland University of Techno-
logy, Brisbane, Queensland, Australia 
3Curtin Health Innovation Research Institute, School 
of Public Health, Faculty of Health Sciences, Curtin 
University, Perth, WA, Australia  
4Mater Mother’s Hospital, Mater Medical Research 
Institute and Griffith Health Institute, Griffith Uni-
versity, Brisbane, Queensland, Australia

Background and objectives: Sri Lanka is undergoing nu-
tritional transition and diet-related chronic diseases are emer-
ging as an important health problem. Currently, no validated 
food frequency questionnaire (FFQ) exists to measure habitual 
dietary intake of Sri Lankan adults. The aim of this study was 
to evaluate the validity of a newly developed FFQ for this po-
pulation. 

Methods: Dietary intake was measured using a FFQ and 
7-day weighed food intake (7DWR). The FFQ consisted of 8 
food groups containing the main foods comprising the diet of 
Sri Lankan adults, a total of 85 items and 12 color photogra-
phs to identify serving size. One hundred healthy adults were 
randomly recruited from a community sample and adminis-
trated the FFQ. Participants were then asked to record weighed 
food intake for seven days. Paired sample t tests and Pearson’s 
correlation coefficients were conducted to determine whether 
the two instruments reported similar values for energy and nu-
trients. 

Results: Eighty two subjects completed FFQ and 7DWR. 
Estimated mean energy intake ± SD from FFQ and 7DWR 
were 1794 ± 398 kcal and 1698 ± 333 kcal, respectively. Whilst 
the FFQ overestimated the energy intake when compared with 
7DWR and 24DR the FFQ was significantly associated with 
7DWR and 24DR for energy. We found a significant positive 
correlation between the FFQ and 7DWR for energy (r=0.39), 
percentage of energy from carbohydrate (r=0.40), percentage 
of energy from protein (r=0.52), percentage of energy from fat 
(r=0.34), carbohydrate (r=0.42), protein (r=0.26) and dietary 
fiber (r=0.32). 

Conclusions: Based on these findings, the FFQ appears to 
be an acceptable tool for assessing the energy and nutrient in-
takes in this population. 

Key words: Sri Lanka, food frequency questionnaire, vali-
dation, FFQ

PO2592
TRADITIONAL INDONESIAN FOOD HAS LOWER 
ENERGY DENSITY BUT NOT ENERGY PER POR-
TION THAN MODERN FOOD, STUDY IN MALANG 
INDONESIA
N N. Wirawan1, W. Rahmawati1, D. Handayani1 
1Department of Nutrition, Faculty of Medicine, 
University of Brawijaya, Malang, East Java Province, 
Indonesia

Background and objectives: National Survey in Indone-
sia shows that prevalence of obesity and non-communicable 
disease in Indonesia has increased gradually. This condition 
can be caused by the shifting of life style from traditional into 
modern, including the food consumption. This research was 
aimed to identify the difference of the energy density, dietary 
fiber content, and energy per portion between Indonesian tra-
ditional food and modern food in Malang, Indonesia. 

Methods: Sample was collected using purposive sampling 
for traditional food (n=19) and modern food (n=8). Energy 
content was analyzed in Laboratory of Research Institute in 
Legumes and Tubers (Laboratorium Balai Penelitian Kacang-
kacangan dan Umbi-umbian/BALITKABI) Kendalpayak 
Malang, Indonesia. Analysis of dietary fiber content was calcu-
lated using NutriSurvey for Windows version 2004 with Indo-
nesian Food Database. Statistical analysis was performed using 
SPSS software for windows. 

Results: Indonesian traditional food has higher dietary fiber 
content than modern food (3.38 ± 0.97 grams vs. 1.51 ± 1.52 
grams), and it has lower energy density than its counterpart 
(1.61 ± 0.58 kcals/grams vs. 3.14 ± 1.40 kcals/grams). However, 
traditional food has bigger size per portion than modern food 
(439.52 ± 126.45 grams vs. 175.94 ± 104.14 grams). It might 
be the reason why total energy per portion was not signifi-
cantly different between traditional and modern food (662,48 
± 217.27 kcals vs 489.33 ± 196.20 kcals (Mann Whitney test). 

Conclusions: Dietary fiber content contributes to lower 
energy density. However, energy density alone was not the only 
predictive factor to total energy intake, since it should be com-
binated with portion size. 

Key words: Traditional food, energy density, fiber
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PO2593
IODINE STATUS IN SPANISH WOMEN OF CHIL-
DBEARING AGE
L. González Rodríguez1, B. Navia1, C. Peñas1, E. Rodrí-
guez-Rodríguez1, A. López-Sobaler1 
1Department of Nutrition, Faculty of Pharmacy, 
Complutense University of Madrid, Madrid, Spain

Background and objectives: Women of childbearing age 
may be at risk of iodine deficiency in pregnancy and breast-
feeding. An adequate maternal iodine status is essential for the 
correct thyroid function and the appropriate development of 
the central nervous system of the fetus and infant. The aim of 
the present study was to assess the nutritional status of iodine 
in women of childbearing age in Spain. 

Methods: 157 women of childbearing age (18-44 years) 
were studied. Iodine status was assessed by the iodine con-
centration in urine over 24 hours and was determined by in-
ductively coupled plasma mass spectrometry. Urinary iodine 
concentration (UIC) (μg/l) and iodine/creatinine ratio (I/Cr 
ratio) (µg/g) were categorized according to the cut-off points 
established by the World Health Organization. All calculations 
were made using SPSS (v19.0). Statistical significance was set 
at p<0.05. 

Results: The median UIC among childbearing age women 
was 169.5 μg/l and the I/Cr ratio was 147.7 μg/g. Considering 
UIC and I/Cr ratio 0% and 1.5% had severe deficiency (<20 
μg/l), 2.9% and 3.0% moderate deficiency (20-49 μg/l), 18.4% 
and 21.5% mild deficiency (50-99 μg/l), 41.2% and 37.8% ade-
quate nutrition (100-199 μg/l), 14.0% and 14.1% was catego-
rized as in risk of iodine-induced hyperthyroidism (200-299 
μg/l) and 23.5% and 22.2% as in risk of adverse health conse-
quences (>300 µg/l), respectively. 

Conclusions: The 26% of women of childbearing age pre-
sented some type of iodine deficiency, but it was also noted that 
36% of women had urinary iodine values indicative of risk of 
hyperthyroidism or adverse health consequences. The results 
of the present study suggest the need to monitor the iodine nu-
tritional status in women of childbearing age. 

Key words: Urinary iodine, status, childbearing women 

PO2594
NOURISHMENT AND ITS RELATION WITH INMU-
NOLOGY INMUNITARY RESPONSE AND OXIDATI-
VE STRESS
E. Castellanos1 
1Department of Allergy and Inmunology, University 
Hospital, La Habana, Cuba

Abstract These last decade’s articles were reviewed, all rela-
ted to the topic and written in English and Spanish, well availa-
ble at the Infomed intranet. 

Background and objectives: It is a systematic bibliographic 
review about nutrition. Nutrients are classified as proteins, car-
bohydrates, fat, vitamins and minerals, needed in diet for the 
well functioning of the human being briefly discuss the design 
of the study/ program and how it was conducted. We would 
like to develop some projects of investigation to establish a use-
ful therapeutic conduct which allow the patients to take the 
appropriate diet and prevent lots of disorders in the immuno-
logical system. 

Methods: We performed a wide and systematic bibliogra-
phic revision about nutrition immunity and oxidative stress; on 
the second place we compiled and prosecuted the information. 

Results: An analysis is done about the main antioxidants 
ingested by diet, due to the harmful effect that free radicals cau-
se in the organism; on the other hand it is explained how nu-
tritional manipulation of immunity may have clinical (cellular 
immunodeficiency, humoral and phagocitic weakness), biolo-
gical and therapeutic implications. Besides, it is approached the 
effect that an adequate nutrition may have on the main defense 
mechanisms of the organism, present the main results with ap-
propriate statistics/data analysis and pertinent discussion. 

Conclusions: We analyzed the information of all current 
studies and in this bibliographic review, it is deductible the im-
portance of an adequate nutrition to maintain a proper phy-
sical appearance and to diminish the oxidative stress mecha-
nisms and improve our defenses. 

Key words: Immunonutrition, antioxidants, olygoelements, 
immunodeficiencies
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PO2595
THE RELATIVE VALIDATION OF EASY DIETARY 
ASSESSMENT TOOL USING URINE SODIUM AND 
NORMALIZED PROTEIN NITROGEN APPEARANCE 
AS BIOMARKERS
A. Saetie1, C. Pachotikarn1, S. Taechangam1, T. Jiamja-
riyaporn2, Y. Cherdrungsi1, S. Vuttisinaksara1, W. Pon-
greuk3 
1Institute of Nutrition, Mahidol University, Bangkok, 
Thailand 
2Bhumirajanakarindra Kidney Institute , Lungdond 
Kezon, Philippines 
3Thai Dietetic Association, Manila, Philippines 

Background and objectives: To delay the progression of 
chronic kidney disease (CKD), the reduction of sodium and 
appropriate protein and energy intake are recommended. 
Therefore, the suitable dietary assessment tool is necessary to 
monitor responses to therapeutic nutrition interventions in 
patients. Easy Dietary Assessment (EDA) was developed by 
Dr. Chanida Pachotikarn from Thai Dietetic Association and 
endorsed by the Nephrology Society of Thailand and Thai Ne-
phrology Nurses Association to use as the tool to evaluate nu-
trient intake among CKD patients. The accuracy of EDA tool 
was assessed by comparison with the biomarkers. 

Methods: Thirty participants who were not on anti-diuretic 
drugs were asked to record their 24 hour dietary intake and 
collect their 24 hour urine. The estimation of sodium, protein 
and energy intake using EDA tool were compared with urine 
sodium, normalized protein nitrogen appearance (nPNA) and 
INMU – Cal program. 

Results: Positive significant correlation between total ener-
gy intake using EDA tool and INMU-Cal program were found 
(r=0.796; p<0.01). The results also demonstrated the significant 
correlation between dietary protein intake and nPNA (r=0.431; 
p<0.05). However, sodium intake was not associated with urine 
sodium (r=0.338; p=0.067). 

Conclusions: EDA could be used as the dietary protein 
and energy assessment tool among Thai population with CKD. 
Conversely, this study indicates a limitation in using EDA to 
evaluate sodium intake. 

Key words: Validation, CKD, protein intake

PO2596
FOLATE STATUS OF FILIPINO WOMEN OF CHIL-
DBEARING AGE
J. Desnacido1, L. Perlas1, R. Cheong1, J. Marcos1, J. Ulan-
day1 
1Food and Nutrition Research Institute, Bicutan, 
Taguig City, Philippines

Background and objectives: Folic acid (FA) is a B-vitamin 
required for proper cell growth and development of the embryo 
to ward off major birth defects of the brain and spine, known as 
neural tube defects (NTD’s). FA is required for the production 
of DNA, which is necessary for the rapid cell growth needed in 
the development of fetal tissues and organs in early pregnancy. 
The Philippine Health Statistics (PHS) listed congenital ano-
malies as the 5th leading cause of infant mortality which in-
cluded NTD’s, spina bifida, and hydrocephalus among others. 
Our objective was to assess the folate status of Filipino women 
of childbearing age. 

Methods: A cross-sectional sample of 2119 Filipino women 
of reproductive age ranging from 15 to 45 years from the 7th 
National Nutrition Survey (NNS) were included. Serum and 
red cell folate were analyzed using radioimmunoassay (RIA). 

Results: Based on red cell folate (<175 ng/ml), about 20.9%, 
were folate deficient while based on serum folate (<3.0 ng/ml), 
which is a measure of recent intake, the prevalence was 38.7%. 
On the regional level, the highest prevalence of serum and red 
cell folate was recorded in National Capital Region with 62.6% 
and 48% prevalence rates, respectively. On the other hand Nor-
thern Mindanao had the lowest prevalence of 10.7% for serum 
folate, while CAR and Cagayan Region had the lowest preva-
lence of 1.2% for red bood cell folate. 

Conclusions: The high percentages of subnormal values of 
serum and red cell folate indicate alarmingly high prevalence 
of folate deficiencies among Filipino women of childbearing 
age. The findings strongly suggest the need for awareness and 
campaign for all women of childbearing age on the importance 
of taking folic acid every day day to reduce the risk of having a 
pregnancy affected by neural tube defects. 

Key words: Folate deficiency, Philippines, childbearing age
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PO2597
BODY COMPOSITION ASSESSMENT DURING RE-
HABILITATION OF MALNOURISHED INFANTS 
AND CHILDREN IN A CLINICAL SETTING
A. Badaloo1, T. Forrester1, C. Taylor-Bryan1, F. Jahoor2, S. 
Wootton3, A. Jackson3 
1Tropical Metabolism Research Unit, University of 
the West Indies, Kingston, Jamaica 
2Children’s Nutrition Research Center, Baylor Colle-
ge of Medicine, Houston, Texas, USA 
3Southampton NIHR Biomedical Research Centre, 
University of Southampton/Southampton Univer-
sity Hospital NHS Foundation Trust, Southampton, 
UK

Background and objectives: Management of severe acute 
malnutrition (SAM) according to WHO guidelines reduces 
case-fatality but the use of enriched diets to promote rapid 
catch-up-growth after clinical stabilization may be associated 
with excess adiposity and poor lean deposition. We aimed to 
determine changes in body composition during rehabilitation 
of childhood SAM managed in accordance with WHO guide-
lines to assess whether achieved proportions of lean and fat are 
within reference range. 

Methods: Forty male and female children with oedematous 
and non-oedematous SAM, aged 3 to 32 months were recrui-
ted. Measurements were conducted during the stabilization 
period (S1), catch-up growth at 50% weight repletion (S2) and 
at recovery on achieving at least 90% of reference weight-for-
length (S3). Lean mass (LM) was determined using deuterium 
dilution in accordance with IAEA protocol. 

Results: Data are mean ± SD. Weight-for-length Z-scores 
at S1 (non-oedematous: -3.0 ± 0.2; oedematous: -2.1 ± 0.2) im-
proved to -0.48 ± 0.2 at S3. After stabilization on a maintenan-
ce diet, intake increased to 685 ± 101 kJ/kg/d and 3.7 ± 0.6 g 
protein/kg/d resulting in rapid weight gain (16.5 ± 5.1 g/kg/d) 
over 20 ± 10 d. TBW (% body weight) at S1 (67 ± 8) and S2 (67 
± 6) were higher than at S3 (63 ± 4), repeated ANOVA, p<0.03. 
Some estimates of TBW at S1 appeared unphysiological cha-
llenging the methodological assumptions applied in their de-
rivation. At recovery, LM was consistent with reference values 
(71 to 92 % of body weight and 11 to 15 kg/m2). 

Conclusions: Insecurity of estimates of TBW and LM at S1 
limits the ability to capture changes in lean and fat during re-
habilitation. However, rapid weight gain promoted by the enri-
ched diet resulted in body composition within reference range. 

Key words: Childhood malnutrition, rehabilitation, body 
composition 

PO2598
DIFFERENCES BETWEEN VEGETARIAN AND NON-
VEGETARIAN DIETARY PATTERNS AND THEIR NU-
TRIENT PROFILES STRATIFIED BY SEX AND RACE
N. Rizzo1, K. Jaceldo-Siegl1, G. Fraser2

1Department of Nutrition, School of Public Health, 
Loma Linda University, Loma Linda, California, USA 
2Department of Epidemiology, Biostatistics and 
Population Medicine, School of Public Health, Loma 
Linda University, Loma Linda, California, USA

Background and objectives: Dietary patterns are of great 
interest as they reflect choices of food combinations. A des-
cription of major nutrient intakes by dietary pattern can help 
elucidate their possible contributions to the prevention of di-
sease. The purpose of the study was to describe the associations 
between dietary patterns and nutrient intakes stratified by sex 
and race. 

Methods: A cross-sectional study of 71751 subjects (mean 
age 59 years, 65% women, 76% white) from the Adventist 
Health Study-2 with data collected between 2002 and 2007. 
Participants completed a 204-item validated semi-quantitative 
food frequency questionnaire. Five dietary patterns were esta-
blished: non-vegetarian, semi-vegetarians, pesco vegetarians, 
lacto-ovo vegetarians and strict vegetarians. ANCOVA analysis 
was used to determine differences in nutrient intakes by die-
tary patterns. Differences in non-dietary variables, such as age, 
BMI, smoking and physical activity are also reported. 

Results: Mean nutrient intakes varied markedly between 
dietary patterns. Nutrient intakes were more similar for men 
and women than for blacks and whites. Supplement intakes 
were often markedly higher in women than in men and higher 
in whites than in blacks. Blacks had lower values of nutrients 
often associated with dairy intake and higher values of soy pro-
tein and marine fatty acids. 

Conclusions: Nutrient intakes vary markedly between 
dietary patterns, more so than between the sexes or between 
blacks and whites. These differences may have health implica-
tions. 

Key words: Diet, micronutrients, macronutrients, supple-
ments, nutrient deficiencies
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PO2599
COMPARISON OF CORRECTION FACTORS FOR 
EFFECTS OF SUBCLINICAL INFECTION ON PLAS-
MA FERRITIN, BASED ON CROSS-SECTIONAL 
(INTER-GROUP) VERSUS LONGITUDINAL (INTRA-
INDIVIDUAL) DATA
R. Wessells1, S. Hess1, N. Rouamba2, Z. Ouédraogo2, 
J. Ouédraogo2, J. Peerson1, K. Brown1 

1Department of Nutrition, University of California, 
Davis, Davis, CA, USA 
2Institut de Recherche en Sciences de la Santé, 
Bobo-Dioulasso, Burkina Faso

Background and objectives: Subclinical inflammation and 
malaria parasitemia affect iron status biomarkers. To remove 
confounding effects of inflammation, a correction method has 
been proposed, based on ratios of plasma ferritin concentra-
tion (pF) among groups with different stages of infection, as 
classified by acute phase proteins (APP): elevated C-reactive 
protein only (CRP,G1); elevated α-1-acid glycoprotein (AGP) 
and CRP (G2); elevated AGP only (G3); and non-elevated CRP 
and AGP (G4). However, this method assumes that infected 
and non-infected individuals have the same nutritional status, 
which may not be the case. 

Methods: Two blood samples were obtained 21 d apart 
from 412 asymptomatic Burkinabe children 6-23 mo old. 
Regression coefficients for pF by APP status were calculated 
independently using cross-sectional and longitudinal ANCO-
VA models, which capture inter-group versus intra-individual 
effects of APP on pF, and compared with F tests. 

Results: Correction factors (CF) for pF from cross-sectional 
models (0.47;0.23;0.46;1, G1-G4, respectively) over-adjusted 
for the effects of APP on pF compared to longitudinal models 
(0.60;0.30;0.53;1, p=0.013); adjusted prevalence of iron defi-
ciency (pF<12 µg/l) was 44.6% and 40.4%, respectively (unad-
justed, 27.8%). Results suggest that pre-illness iron status was 
higher in children with subclinical inflammation than without, 
or that APP did not fully capture inflammatory effects. When 
pF was additionally adjusted for asymptomatic malaria (plas-
ma histidine-rich protein II, HRP2), CF from cross-sectional 
and longitudinal models were not significantly different (APP, 
p=0.76; HRP2, p=0.23). 

Conclusions: Basing CF on cross-sectional data in this 
population approximates the true effect of inflammation in 
an individual when both APP and malaria status are known. 
However, as prevalence estimates of iron deficiency were si-
milar between APP-only models, cross-sectional adjustments 
may be adequate for survey data collection and programmatic 
decisions in this population. 

Key words: CRP, AGP, ferritin, malaria

PO2600
COMPARATIVE STUDY OF THE ORAL ABSORP-
TION OF MICROENCAPSULATED FERRIC SACCHA-
RATE AND FERROUS SULPHATE IN HUMANS
I. Guillén1, C J. Contreras1, M D. Barnuevo1, A. Luque1, 
E. Lázaro2, J. Espadaler2, J. López-Román1, J A. Villegas3 
1Cátedra de Fisiología del Ejercicio, Universidad 
Católica San Antonio, Guadalupe, Murcia, Spain 
2AB-Biotics, Barcelona, Spain 
3Dirección General de Deportes, Comunidad Autó-
noma de la Región de Murcia, Spain

Background and objectives: Iron is an essential trace me-
tal whose absorption, extracellular concentration and body 
stores are efficiently regulated. According to the World Health 
Organization, iron deficiency is the most common nutritional 
disorder in the world. Because of dietary recommended iron 
intake is difficult to achieve from food alone, strategies for pre-
venting iron deficiency have focused on food fortification with 
iron salts. Ideal iron fortificants should permit supplementing 
high doses of iron in food without changing their physical, 
chemical, or sensory properties. A microencapsulated ferric 
saccharate form (MFS) trademarked as AB-Fortis® has recently 
been developed, designed to produce no organoleptic or aspect 
changes during storage of fortified food even at high doses. The 
present work compared the absorption of iron from MFS to 
Ferrous Sulfate (FS) in healthy volunteers. 

Methods: The study was a randomized cross-over, double-
blind and postprandial intervention. Seventeen healthy adults 
from both sexes participated in the study. On each intervention 
day, after an overnight fast, the volunteers consumed either 
product, and blood sampling was carried out. The primary 
outcomes of the study were total serum iron and transferrin 
saturation. 

Results: Transferrin saturation significantly increased after 
the intake of both products (p<0.005), reaching a peak value 
between hours 2 and 4. No significant differences were detec-
ted between MFS and FS, suggesting that iron absorption from 
MFS is equivalent to absorption from FS. No significant diffe-
rences could be observed in serum iron concentration during 
the 6-h postprandial study. 

Conclusions: MFS is a new ingredient with similar absorp-
tion to FS that allows the fortification of a wide range of food 
products with excellent stability, including cooked and non-
acidic products. 

Key words: Iron deficiency, microencapsulated ferric sac-
charate, ferrous sulphate, fortified milk 
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PO2601
DIETARY DIVERSITY AND ITS DETERMINANTS IN 
RURAL SOUTH-EAST PERUVIAN HIGHLAND
U. Chavez Zander1, A. Mujica Sanchez2, M. Krawinkel1 
1Justus Liebig University of Giessen, Giessen, Ger-
many 
2Universidad Nacional del Altiplano UNA, Puno, 
Peru

Background and objectives: Dietary diversity (DD) is a key 
concept for nutrition security in resource-poor populations 
but may be influenced by seasonal food availability. Several stu-
dies have applied qualitative food scores as a proxy indicator of 
diet quality in Asian and African settings, but less is known in 
Latin America. The aim of this study was: A) To evaluate DD 
across three seasons: rainy (rain-S), post-harvest (post-S), and 
farming (farm-S) periods. B) To examine demographic and 
socio-economic determinants of DD. 

Methods: A longitudinal study was carried out with 147 
women aged 15 – 49 in three different seasons during 2007. In-
dividual dietary diversity (DDS) and food variety scores (FVS) 
were calculated based on three qualitative 24 h dietary recalls. 
Demographic and socioeconomic information was collected 
using individual questionnaires. 

Results: FVS but not DDS varied across seasons (p=0.006). 
Dietary patterns were similar between survey periods, and food 
scores differed according to agro-ecological zones (p=0.000). 
Less than halve the women consumed animal products, fruits 
and dark green leafy vegetables over the year. Adjusted for age, 
wealth and housing, and the number of household members, 
access to local markets was associated with higher food scores 
in all seasons (p<0.01). In addition, income sources determi-
ned DD during rain-S (p<0.05), while the educational level of 
household’s head (p<0.01) and crop production (p<0.05) pla-
yed the main role during post-S. 

Conclusions: DD as measured with food scores is able to 
reflect the dietary quality and is sensitive to socio-economic 
factors. Access to markets might improve food diversification, 
since own food production does not supply the household with 
an adequate variety of foods. The production of indigenous 
plants and animal farming should be encouraged to ensure a 
balanced diet even in more distanced areas. 

Key words: Dietary diversity, indigenous, food scores

PO2602
ASSESSMENT OF SELENIUM INTAKE FROM GRA-
IN IN KOREAN ADULTS
O. Lee1, J. Moon2, Y. Chung2 
1Yongin University, Kyonggi, province, Korea 
2Korea Atomic Energy Research Institute, Deajeon, 
Korea

Background and objectives: Selenium is an anti-oxidative 
mineral and essential nutrient for the risk reduction of oxida-
tive degenerating diseases, which is rapidly increasing among 
Korean. Therefore, the assessment of Korean selenium intake is 
very important. However, the selenium intake level of Korean 
is not known until now because of the insufficient selenium 
food database on Korean food. Grain and legume intake of Ko-
rean is higher compared to western countries as they are staple 
food in Korean diet and major source for carbohydrate and 
vegetable protein. In this study, the selenium consumption of 
Korean adults through these plant foods such as grain, starch, 
and potatoes was assessed. 

Methods: The original data set was chosen from 2010 5th 
KNHANES dietary data and was analyzed using SAS (ver 9.1). 

Results: The Korean adult consumed grain and legume 
selenium with an amount of 11.9 μg/d. The highest contribu-
ting grain type in selenium intake of Korean diet was wheat 
supplying selenium of 5.2 μg/d, followed by rice with 4.2 μg/d. 
In regard to food item, rice was the highest supplier of sele-
nium in Korean diet, followed by loaf bread. 

Conclusions: Together with our prior study on the meat in-
take, this study shows that Korean people seem to be not at risk 
of selenium deficiency on average. 

Key words: Selenium, Korean adult, grain

PO2603
NECK CIRCUMFERENCE AS A PREDICTOR OF OBE-
SITY IN ADOLESCENTS UNDER AGE AND PUBER-
TAL STAGES
R L. Ferretti1, I P. Cintra1, M A Z. Passos1, M. Fisberg1

1Department of Pediatrics, Federal University of São 
Paulo, São Paulo, Brazil

Background and objectives: Obesity has a strong impact 
in many countries, causing many metabolic diseases. Central 
obesity is more strongly correlated to the risk of these diseases. 
In adults, Neck Circumference (NC) has been used as a scree-
ning tool for overweight. The aim of this study was to determi-
ne the cutoff points for NC identifying obesity in adolescents, 
according to age and pubertal stage. 
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Methods: Cross-sectional study that assessed adolescents 
from 10 to 17 years. Trained researchers took all anthropome-
tric measurements, as weight and height, to calculate BMI, and 
NC. Obese adolescents ranked above +2 z-score of BMI accor-
ding to the World Health Organization, 2007 were considered. 
The pubertal stage was assessed by Tanner boards. To compare 
the variables between the sexes the Mann-Whitney test was 
used, and significance was set at p<0.001. Receiver operating 
characteristic (ROC) analyses were used to determine the pre-
dictive validity of NC as well as evaluate optimal cutoff values 
for identifying obese adolescents. 

Results: Among 1668 adolescents assessed 54.92% were fe-
male. It was found that 7.56% of girls and 10.51% of boys were 
obese. The mean values of NC (cm) were 30.33 for females and 
33.19 for males (p<0.001). The cutoff points of the NC iden-
tifying obesity according to age for females and males were: 
10-12 years (30.95 and 30.20), 13-15 years (32.60 and 33.55), 
16-17 years (32.45 and 38.45), and according to pubertal stage: 
prepubertal (29.75 for both), pubertal (31.15 and 37.95) and 
post-pubertal (32.65 and 33.90). Girls had better Area Under 
the Curve (AUC) of NC according to pubertal than boys. 

Conclusions: These data allow the assessment of central 
obesity in adolescents according to pubertal stage, using NC, 
a tool easier and with less margin for error than other mea-
sures, permitting identification and early intervention in the 
treatment of obesity in this population. 

Key words: Neck circumference, obesity, adolescents

PO2604
VITAMIN A, ANEMIA, ZINC STATUS AND PARASI-
TIC INFECTION IN MEXICAN SCHOOL CHILDREN
M I. Grijalva-Haro1, J. Yañez-Baca1, E. Artalejo-Ochoa1, 
J A. Ponce-Martínez1, O. Tortoledo-Ortiz1, A. Nieblas-
Almada1, A. Robles-Sardin1, M N. Ballesteros-Vasquez1 
1Coordinación de Nutrición, Centro de Investiga-
ción en Alimentación y Desarrollo, A.C Hermosillo, 
Sonora, México

Background and objectives: Micronutrient deficiency is a 
global health problem and it has been called the hidden hun-
ger, because mild and moderate manifestations cannot be de-
tected at a glance. Vitamin A, anemia and zinc deficiency have 
been reported as main nutritional deficiencies among school 
children. The aim of this study was to assess the biochemical 
status of vitamin A, anemia and the presence of parasitic infec-
tion in school children living in northwest Mexico. 

Methods: One hundred sixty-eight school children that at-
tended public elementary schools were evaluated; 104 of them 
were beneficiaries of a public nutrition aid program called Pro-
grama de Desayunos Escolares (PDE), and 62 were not benefi-

ciaries (Reference group, GR). Measurements were taken at the 
start and at the end of the 2010-2011 school year. Anthropome-
tric measurements, BMI, serum retinol, zinc and hemoglobin, 
as well as the presence of parasitic infections were evaluated. 

Results: The prevalence of obesity was 27.5%. In the PDE 
group, 45.2% of children had low levels of serum retinol, as 
42.4% had vitamin A deficiency (DVA, 0.35-0.7 mmol/l), and 
2.8% presented severe deficiency (<0.35 mmol/l); at the end of 
the school year, 17.3% of children recovered from DVA and no 
severe deficiency was found (p<0.001). Anemia (Hb <11.5 g/
dl) was detected in 6.8% of children and it decreased to 2.9% 
(p<0.01). In the GR group, 74.1% of children presented DVA, 
and it decreased to 62.8% at the end of the school year (p>0.05). 
The proportion of anemia decreased from 4.8% and to 1.6%. 
Zinc deficiency was not found in any of the two groups. Fifty 
percent of the children presented parasitic infection, and Giar-
dia lamblia prevailed. 

Conclusions: Vitamin A deficiency and anemia is a public 
health problem in northwest Mexico and the Desayunos Esco-
lares Program may help to improve this deficiency. 

Key words: Deficiency, vitamin A, anemia, zinc, México

PO2605
THE DEVELOPMENT AND VALIDATION OF 
FOOD PHOTOGRAPHS IN THE ONLINE HELLE-
NIC HEALTH FOUNDATION (HHF) DIETARY AS-
SESSMENT TOOL
A. Naska1, M. Saradopoulou2, G. Pounis2, P. Orfanos1, E. 
Valanou2, A. Trichopoulou2 

1Department of Hygiene, Epidemiology and Medi-
cal Statistics, National and Kapodistrian University 
of Athens, Athens, Greece 
2Hellenic Health Foundation, Athens, Greece

Background and objectives: Food photographs are widely 
used in large-scale surveys. Picture series presenting Greek 
foods and dishes were developed and validated. They were inte-
grated in the online dietary tool (HHF Nutrition Tool), which 
is used in the Greek national nutrition and health survey (HY-
DRIA). 

Methods: Six pictures per each of 170 foods or Greek dishes 
were prepared. The 5th and 95th percentiles of portions pre-
viously reported by 28572 Greek adults (ages 20-86 years) were 
used as the smallest and largest portions. Based on perceptual 
research, the weights of intermediate portions were defined as 
equal increments on log scale. Densities of foods were calcula-
ted. Photos were taken in a setup ensuring technical standards 
and were integrated in the online dietary tool. The respondents’ 
perception of the quantities displayed online was validated. For 
this, 106 individuals (37% males and 64% females, mean age 45 
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± 23 years) were invited to participate based on convenience 
sampling. Attention was given to cover different educational 
backgrounds and include at least 25 individuals aged 70 years 
and more. Dishes displayed included quantities either equal 
to those of the pictures or between adjacent pictures. Pictures 
from the same series were validated by respondents of different 
age, gender and education. 

Results: More than 2,200 selections of the corresponding 
picture were performed. Based on the distribution of reported 
differences, 75% of the picture series performed well. Accor-
ding to ê-statistic, the agreement between true and selected 
pictures was very good in 18% and fair in 73% of the picture 
series. Series that did not perform well included salads, sweets 
and three soup dishes. 

Conclusions: The use of pictures displaying foods and 
Greek dishes, with which survey participants are familiar, is 
expected to increase the reliability of the national nutrition 
survey. 

Key words: Food pictures, Greece, HYDRIA

PO2606
IS INFLAMMATION CORRECTION NECESSARY TO 
ESTIMATE THE PREVALENCE OF IRON DEFICIEN-
CY AMONG 3-12 Y-OLD THAI CHILDREN?: THE 
SEANUTS STUDY
N. Rojroongwasinkul1, P. Winichagoon1, S. Senaprom1, 
W. Wimonpeerapattana1, A. Boonpraderm1, U. Yambo-
risut1, P. Kunapan1, I. Khouw2 
1Institute of Nutrition, Mahidol University, Phutta-
monthon, Thailand 
2Friesland Campina, Amersfoort, The Netherlands

Background and objectives: While anemia is still preva-
lent in women and children in Thailand, there is limited data 
on iron deficiency (ID). We investigated the prevalence of ID 
and iron deficiency anemia (IDA) among Thai children using 
different approaches to correct for inflammation. 

Methods: Blood samples from 496 children aged 3-12.9 y 
were assessed for hemoglobin (Hb), ferritin, transferrin recep-
tor (TfR), TfR/ferritin index (TFI). Inflammation was deter-
mined by C-reactive protein (CRP) and α-1-acid glycoprotein 
(AGP). Acute phase protein (APP) was used (CRP > 5 mg/l 
and/or AGP > 1 g/l) and defined four groups of inflammation 
status: reference (normal CRP and AGP), incubation (raised 
CRP and normal AGP), early convalescence (raised CRP and 
AGP), and late convalescence (normal CRP and raised AGP). 
Ratios of geometric means of iron indicators for each inflam-
mation group to reference group were used as correction fac-
tors (CF) to adjust iron values. 

Results: Prevalence of infection was 7.3% and 31.7% based 
on CRP and AGP, respectively. Using ferritin, TfR and TFI, pre-
valence of ID was 1.8, 33.9 and 5%, respectively, and for IDA 
was 1.2, 5.9, and 1.8 %, respectively. Prevalence of ID increased 
after adjusting for APP (ferritin (3%)), but almost no change by 
TfR (33.5%), and TFI (5.4%). Percent anemia attributable to ID 
based on unadjusted vs APP adjusted ferritin values were 13.2 
vs 15.4%; no change using TfR (64.8%) or TFI (19.8%). Using 
higher ferritin cutoff (< 30 µg/l) resulted in ID prevalence of 
19-22.6%. 

Conclusions: Adjustment for infection the prevalence of ID 
increased when ferritin was used, but no effect when indicators 
using TFR as iron status indicators. Discrepancies in prevalen-
ce of ID and IDA using ferritin versus TfR or TFI needs to be 
further explored. 

Key words: Iron deficiency, anemia, inflammation, correc-
tion factor

PO2607
A WEEKEND-DAY IN FOOD RECORDING COUN-
TERS DECREASING ENERGY REPORTING OVER 
THREE DAYS IN SCHOOL CHILDREN
F. Wenhold1, U. MacIntyre1, P. Rheeder1 
1University of Pretoria, Pretoria, South Africa

Background and objectives: Food records are considered 
the most accurate dietary assessment method, using at least 
three days and including a weekend-day. This poses challen-
ges, particularly amongst children, yet the school context may 
offer opportunities. Within a validation project, this quality 
control sub-study aimed to determine amongst grade 6 lear-
ners whether there is a difference in mean reported daily ener-
gy intake over three consecutive days of food recording, and 
whether there was a difference in mean energy intake in three 
different consecutive-day recording periods (Sunday-Monday-
Tuesday [SMT] vs. Tuesday-Wednesday-Thursday [TWT] vs. 
Thursday-Friday-Saturday [TFS]). 

Methods: As part of a mathematics assignment the 108 
children from three classes were randomly divided into three 
recording periods (SMT: n=22; TWT: n=49; TFS: n=22) for 
weighing their total food and drink intakes with a digital food 
scale. For 93 children (50 girls, 43 boys; mean age 12.3 years) 
parental consent and child assent for research and useable data 
were received. Food records were analysed using FoodFinder™. 
Energy intake to resting expenditure ratios were calculated (EI/
REE). Differences in mean energy intake over the three days 
of recording and the three recording periods were determined 
using the Friedman two ways analysis of variance with multiple 
comparisons. 

Results: Mean body mass index z-score was 0.42 ± 1.1. 
Mean EI/REE was 1.45 ± 0.4. Overall there was a statistically 
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significant difference (p=0.03) in energy intake between day 1 
and day 3. In the SMT and TFS groups there was no significant 
difference in energy intake over the three days. 

Conclusions: The reported energy intake for the group over 
the three consecutive days was credible, but decreased, except 
when a weekend-day was part of the period. Food recording in 
school context is feasible, but should include a weekend-day. 

Key words: key words apply: Dietary assessment; children; 
food records; weekend-day; validity

PO2609
BODY COMPOSITION AND WEIGHT CHANGES 
DURING PREGNANCY: A STUDY FROM NANJING, 
CHINA
M. Miao1, Y. Dai1, Y. Zhang1 
1Department of Nutrition, Nanjing Maternity and 
Child Health Care Hospital, Nanjing, China

Background and objectives: Maternal body composition 
undergoes a deep adaptative change during the course of preg-
nancy. Fat mass, fat-free mass and total body water increase in 
different ways and their effects on pregnancy outcome repre-
sent a field of major interest in perinatal medicine. The present 
study was aimed at investigating changes in body composition 
characteristics and weight gain during pregnancy. 

Methods: A total of 5186 healthy, pregnant women aged 
between 20 and 44 years participated in the study. Pregnant 
women were recruited from the outpatient department of 
Nanjing Maternity and Child Care Hospital, China. Maternal 
height and weight were measured digitally in a standardized 
way and Body Mass Index (BMI) was calculated. Maternal 
body composition was measured using segmental multifre-
quency Bioelectrical Impedance Analysis (BIA). Subjects were 
categorized into three trimester groups: Group I (<12weeks), 
Group II (13-26weeks) and Group III (27-39weeks). Descrip-
tive statistics such as mean and standard deviation (SD) were 
calculated separately for three groups. Comparison of groups 
for variables was done using analysis of variance (ANOVA) 
with Scheffe post-hoc test. 

Results: The mean change in maternal weight from the first 
to the third trimester was 10.32 kg. The mean fat mass for three 
groups (Groups I, II and III) was 17.21 ± 6.50 kg, 21.18 ± 5.76 
kg and 22.50 ± 5.64 kg, respectively; fat-free mass was 40.19 ± 
2.80 kg, 42.17 ± 2.85 kg and 43.98 ± 2.82 kg, respectively; total 
body water was 28.87 ± 3.58 l, 31.56 ± 3.54 l and 32.54 ± 3.52 
l, respectively. 

Conclusions: The findings could represent more exaggera-
ted physiological responses to the pregnant state in the primi-
parous and provide reasonable and effective guidance on ma-
ternal nutrition and exercise. 

Key words: Body composition, pregnancy, bioimpedance

PO2610
WAIST CIRCUMFERENCE AS A SCREENING MEA-
SUREMENT FOR CENTRAL OBESITY AMONG 
EGYPTIAN ADOLESCENTS
D. Shehab1, N. Aboul Ella1, M. Ismail1 
1National Nutrition Institute, El Cairo, Egypt

Background and objectives: Childhood obesity has beco-
me an ever-increasing problem and is now considered to be 
a disease of epidemic proportion. Early childhood obesity en-
hances its adulthood risk. The aim of the study was to valida-
te waist circumference (WC) as a screening measurement for 
central obesity among Egyptian adolescents with using of body 
mass index (BMI) as a golden standard test. 

Methods: A random stratified multistage cluster-sampling 
design of preparatory and secondary school students was used. 
Four governorates from Upper Egypt and three from Lower 
Egypt were selected. Weight, height, and WC were measured 
and BMI was calculated and categorized according to natio-
nal center for health statistics and national center for chronic 
disease prevention and health promotion (2000). By using re-
ceiver operating characteristic (ROC) analysis, the ROC curve 
of waist was drawn to show how well it could separate subjects 
into groups of ¡°with or without¡± overweight or obesity, with 
BMI being the gold standard test. 

Results: 6018 adolescents were recruited in this study (aged 
from 11 to 18 years with a mean value of 14.2 yr ± 1.16, with 
no significant difference on sex-based comparison). Fema-
les formed 51.0% of participants. Overweight was reported 
among 13% and obesity proportion was 7.8%. Waist cutoff for 
overweight/obesity with maximum sensitivity; 89.0%, was re-
corded among male-adolescents aged 16+ yr and maximum 
specificity; 87.0%, was recorded among male-adolescents aged 
≥ 13yr and < 16yr. Estimated frequencies for male adolescents 
at risk followed closely the 75th percentile of British data refe-
rence while those for female were midway between 75th per-
centile of British and American data references. 

Conclusions: WC as a screening measurement for central 
obesity with using of BMI as a golden standard test can be re-
lied upon to some extent among adolescents as age advances. 

Key words: Central obesity, waist circumference, ROC cur-
ve
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PO2611
ASSOCIATION BETWEEN DIETARY DIVERSITY 
AND PERCEPTION BASED MEASURES OF FOOD 
INSECURITY: DOES SEASONALITY AND FOOD 
PRICE CHANGE THE RELATIONSHIP?
J. Waid1 
1Helen Keller Internationa, New York, USA 

Background and objectives: Dietary diversity has been 
shown to be closely correlated with both household wealth 
and calorie and micronutrient adequacy. However changes in 
seasonal dietary patterns and differences between populations 
with divergent culturally-based food patterns can complicate 
the interpretation of this indicator. The relationship between 
dietary diversity and perception based measures of food secu-
rity has not been fully examined. 

Methods: Seasonal, cross-sectional data from two years of 
the Food Security and Nutrition Surveillance Project was ag-
gregated (six surveillance rounds), resulting in a data set of 
53,515 households. The relationship between perception based 
food security indicators and individual dietary diversity and 
household food frequency measures was examined. 

Results: Notably, as the price of rice fell over the time pe-
riods covered by the dataset, diets grew slightly less diverse 
even as reports of food insecurity fell. Additionally, seasonal 
variation in estimates of household food insecurity differed de-
pending on if the indicators were based on dietary diversity of 
households and adult women or based on behavioral respon-
ses to food insecurity. Household food frequency scores were 
highly correlated with the Household Food Insecurity Access 
Scale, but this relationship differed by season and was greater 
during the monsoon season. This same pattern was observed 
for women’s dietary diversity scores. 

Conclusions: Dietary diversity and food frequency measu-
res are important indicators of food security, but they should 
be interpreted in light of seasonal and cultural norms in the 
area under consideration. 

Key words: Food security, dietary diversity, food frequency

PO2612
ANTHROPOMETRIC MEASURES, NUTRITIONAL 
STATUS, COGNITIVE RESTRAINT AND EMOTIO-
NAL EATING PATTERNS IN FEMALE UNIVERSITY 
STUDENTS
A. Witriw1, C. Drolas1, A. Calviño2 
1School of Nutrition, Faculty of Medicine, University 
of Buenos Aires, Buenos Aires, Argentina 
2Faculty of Pharmacy and Biochemistry, IQUIMEFA-
CONICET, University of Buenos Aires, Buenos Aires, 
Argentina

Background and objectives: Cognitive restraint and emo-
tional eating involved in eating behaviors, may modify body 
composition and the nutritional status. The aims of this study 
were to assess the nutritional status and body composition of 
university students, and to analyze the possible links between 
measured cognitive restraint (CR) and emotional eating (EE) 
and nutritional reserves derived from anthropometric fractio-
nation of body mass. 

Methods: 175 females (24.57 ± 3.54 years), undergradua-
te students at the Medical School of Nutrition and Faculty of 
Pharmacy and Biochemistry of the University of Buenos Ai-
res, were involved. Body composition was determined by the 
anthropometric fractionation method, consisting of 25 surfa-
ce measurements (eight bone diameters, seven fat folds, eight 
muscle perimeters, seated and standing height). Caloric (CRv) 
and proteic (PRv) reserves were derived from fat/skeletal mass 
ratio and muscle/skeletal mass ratio, respectively. From the 
three factor eating questionnaire, the CR subscale (6 items) 
and EE (3 items) were assessed to know eating behaviors. They 
have Cronbach`s alphas of 0.75. Correlation analysis, cluster 
analysis and analysis of variance (ANOVA) were performed. 

Results: Both CRv and PRv normal values were shown in 
41.1% of the cases (n=72), while 35.4% presented only normal 
CRv, 13.1% showed only normal PRv and a 10,3% showed both 
reserves out of standards. Thus, four clusters explained distri-
butions of nutritional status. CRv was significantly correlated 
with both CR and EE scores (p<0.01) and PRv only showed a 
slight correlation with CR scores (p<0.05). ANOVA and post-
hoc LSD comparisons support the effects of both EE and CR on 
anthropometric measures. 

Conclusions: Emotional and restraint behaviors under 
study are related mainly to CRv and very slightly to the PRv, 
we believe that diminished proteic reserve could be associated 
with poor food intake and/or sedentary life style. 

Key words: Body composition, young females, eating beha-
viors, caloric reserve, proteic reserve
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PO2613
ADOPTING STANDARDIZED EUROPEAN DIETARY 
METHODOLOGY (EPIC-SOFT) FOR RESEARCH 
AND DIETARY SURVEILLANCE IN KOREA
M K. Park1, J Y. Park1, G. Nicolas1, J. Kim2, N. Slimani1 
1Dietary Exposure Assessment Group, International 
Agency for Research on Cancer, Lyon, France 
2Molecular Epidemiology Branch, National Cancer 
Center, Goyang-si, Republic of Korea

Background and objectives: During the past three decades, 
the economy has grown with great rapidity and a parallel rapid 
nutritional transition has been observed in Korea. In order to 
better understand dietary patterns in Korean population and its 
association with cancer and other non-communicable diseases, 
well-established dietary methodologies to guarantee standar-
dization in the procedures are required. We therefore aimed to 
develop a Korean version of the computerized 24-hour dietary 
recall (EPIC-Soft) and its complementary tools and facilities, 
developed at the International Agency for Research on Cancer 
(World Health Organization). 

Methods: The creation of about 70 interrelated databases 
on foods, recipes, dietary supplements, quantification methods 
and coefficients was needed. Parts of these databases were clas-
sified as common databases (i.e backbone to standardize data 
within and between countries). The other part was country 
specific (i.e structured databases that have flexibility for cap-
turing the difference in diet across countries) and additional 
work was done to input the databases, usually based on the 
data available in Korea. Furthermore, an adapted version of the 
EPIC-Soft picture book was made, with inclusion of new pictu-
res and portion sizes. 

Results: This work provides the first Asian version of the 
EPIC-Soft with over 70 databases being customised and trans-
lated. Conclusions: The EPIC-Soft Korean version will be avai-
lable for the future research and dietary surveillance in Korea. 
Ultimately, we will have an opportunity to evaluate the feasi-
bility of expanding the EPIC-Soft methodology to other Asian 
countries. This could offer a unique opportunity to provide a 
common dietary methodology and increase data comparability 
across Asian countries where the rapid nutritional transitions 
have occurred. 

Key words: EPIC-Soft, computerized dietary assessment, 
24-HDR 

PO2614
PROTEIN QUALITY OF PROCESSED CONOPHOR 
NUT USING RAT BIO-ASSAY
A. Esekheigbe1, I. Onimawo1

1Ambrose Alli University, Ekpoma, Nigeria

Background and objectives: The objective of this study was 
to evaluate the quality of the protein from differently processed 
conophor nut (Tetracarpidium conophorum Mull. Arg.) which 
is known to be rich in proteins. 

Methods: Mature conophor nuts were divided into four 
portions. A portion was deshelled and milled raw while the 
other three portions were fermented, cooked and roasted res-
pectively before milling. 36 weanling male albino rats were di-
vided into six groups of six rats each on the basis of initial body 
weight. The animals were fed for 28 days on separate diets con-
taining 10% protein by weight of casein (control), raw, cooked, 
fermented, roasted conophor nut and a nitrogen-free (basal) 
diet. Daily records of food consumed and weight changes were 
kept. Faeces and urine were collected in the last week for nitro-
gen analysis. 

Results: Rats fed on the raw, cooked and fermented co-
nophor nut-based diets had protein efficiency ratios (PER) of 
2.24, 2.43 and 2.35, respectively, which were not significantly 
(p>0.05) different from the 2.74 obtained for casein (control) 
when subjected to one way ANOVA and LSD test. However, 
animals in the roasted category recorded significantly (p<0.05) 
lower PER of 2.01. Animals in this group also showed a signi-
ficantly (p<0.05) lower biological value of 67.82% compared to 
the 70.12%, 75.31%, 72.40% and 78.05% obtained for the raw, 
cooked, fermented conophor and casein diets respectively. Pro-
tein digestibility was also lower in the roasted conophor-based 
diet. However, there were no significant (p>0.05) differences in 
the net protein utilization values. 

Conclusions: The quality of conophor nut protein was re-
duced by roasting. 

Key words: Conophor nut, protein quality, casein
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PO2615
DIETARY SELENIUM/VITAMIN E AT SUPRANUTRI-
TIONAL DOSES AMELIORATE EFFECT OF HEAT 
STRESS ON PHYSIOLOGICAL PARAMETERES AND 
ACID BASE BALANCE IN SHEEP
S S. Chauhan1,2, P. Celi2,3, B J. Leuri2, F. Liu2, F R. Dunshea2 
1Department of Animal Husbandry, Himachal Pra-
desh, Shimla, (HP) India 
2Melbourne School of Land and Environment, The 
University of Melbourne, Parkville, Australia 
3Faculty of Veterinary Science, University of Sydney, 
Sydney, Australia

Background and objectives: Heat stress (HS) affects the 
physiological and biochemical processes of the animal and can 
create acid-base imbalance. The objective of this study was to 
elucidate the potential of supranutritional doses of selenium 
(Se) and vitamin E to ameliorate the effect of HS on physiolo-
gical parameters and acid-base balance of sheep. 

Methods: Thirty two Merino x Poll Dorset ewes were hou-
sed in one of 2 climatic chambers maintained at either ther-
moneutral (TN) (18-21°C and 40-50% relative humidity (RH)) 
or HS (28-40°C and 30-40% RH) conditions. Sheep were allo-
cated in 2x2 factorial design to different levels of Se (0.24 (LS) 
and 1.20 (HS) mg Se (as SelPlex™) kg-1 DM) and vitamin E 
(10 (LV) and 100 (HV) I.U. vitamin E kg-1 DM). Physiological 
parameters were recorded three times a day (0900, 1300 and 
1700 h), blood samples collected on day 1 and 7 of treatment. 

Results: Average respiration rate (169 vs. 78 breaths/min) 
and rectal temperature (40.10 vs. 39.47°C) were increased 
(p<0.001) during HS. Although there were no overall effects of 
vitamin E on physiological parameters, there were interactions 
(p<0.001) between vitamin E and temperature such that vita-
min E decreased respiration rate (157 vs. 182 breaths/min) and 
rectal temperature (40.26 vs. 40.54°C) during HS but not TN 
conditions. Se decreased respiration rate (165 vs. 174 breaths/
min) during HS but not TN. Ewes given HSHV diet had a 
lower respiration rate (191 vs. 232 breaths/min, p=0.012) and 
rectal temperature (40.33 vs. 40.58°C, p=0.039) under peak HS 
(1300 and 1700h) compared to those on the LSLV diet. Blood 
pH was elevated (p=0.007) and bicarbonate reduced (p=0.049) 
under HS in LSLV but not in HSHV. 

Conclusions: These data demonstrate that effects of HS on 
physiological parameters and acid-base balance are ameliora-
ted by high levels of Se and vitamin E. 

Key words: Heat stress, antioxidant, sheep

PO2616
NUTRITIONAL CHARACTERISTICS IN A MEDITE-
RRANEAN COMMUNITY AMONG PROCREATING 
MOROCCAN WOMEN
M. Mziwira1, M. El ayachi1, D. Lairon2, R. Belahsen1

1Training and Research Unit on Nutrition & Food 
Sciences, Chouaib Doukkali University, School of 
Sciences, El Jadida, Morocco 
2INSERM, UMR476, «Nutriments Lipidiques et Pré-
vention des Maladies Métaboliques»; INRA 1260; 
Univ Aix-Marseille 1 & 2, Faculté de Médecine, 
IPHM-IFR 125, Marseille, France

Background and objectives: To assess and describe the 
dietary intake levels and major food sources of energy and nu-
trients for selected women from an agricultural region of Mo-
rocco. 

Methods: A total of 191 adult women subjects aged 18–55 
years resident in urban areas in the province of El Jadida. Die-
tary habits were assessed by means of 24-h recall during 3 non 
consecutive days and a semi quantitative food-frequency ques-
tionnaire. 

Results: Alimentary habits were characterized by a large 
consumption of cereals, meat and poultry, fish and sea foods, 
eggs, fruits and vegetables, but a low intake of olive oil. We ob-
served an excess of total calories not balanced by a high degree 
of physical activity levels, a low calories from lipids intake but 
high in saturated fat (39 %). This result is reflected in the higher 
PUFA/SFA ratio (0.76 ± 0.62), a high consumption of total car-
bohydrates (61 % of daily energy) although this is accompanied 
by a lower fiber intake 18.07 ± 11.44 g. Furthermore we found 
a significant higher saturated and monounsaturated fat in the 
youngest individuals and in people with higher educational 
levels. Except intake of phosphorus and sodium, all minerals 
and vitamins assessed are below or close to the recommended 
dietary allowance (RDA) while all vitamins are consumed at 
rates below two-third of RDA by a high percentage of women. 

Conclusions: Examination of available data revealed a shift 
of dietary habits from traditional Mediterranean diet to indus-
trial food; a change in lifestyle, recent urbanization could ex-
plain, in part, the nutritional and metabolic disorders reported 
in this population. Adoption of preventive measures by edu-
cating women in terms of nutrition are to be undertaken to 
reverse this picture and avoid health consequences. 

Key words: 24h recall, food frequency, Mediterranean diet, 
nutrients, Morocco
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PO2617
IDENTIFICATION OF PROBLEMS OF NUTRITIO-
NISTS IN USING EXISTING FOOD COMPOSITION 
TABLE AND DEVELOPMENT OF NEW FOOD COM-
POSITION TABLE FOR PAKISTAN
S. Aftab1,2 

1Department of Health and Hospital Management, 
Institute of Business Management, Karachi, Sindh, 
Pakistan 
2P.E.C.H.S. Government College for Women, Edu-
cation and Literacy Department of Sindh, Govern-
ment of Pakistan

Background and objectives: Nutritionists in Pakistan are 
not satisfied with the current Pakistan’s Food Composition Ta-
ble (FCT) because of limited nutritional information on limited 
foods and use foreign FCT for the nutrient intake assessment 
and face a number of problems. The objective of the study was 
to determine the views and expectations of nutritionists about 
existing and upcoming FCT respectively to develop a new FCT 
for Pakistan. 

Methods: Cooked foods, to be included in the upcoming 
FCT, were identified from previous research studies with their 
standardized recipes. The ingredients with quantities in each 
food were fed on Microsoft Excel to determine the nutritive va-
lue of whole cooked food. Data were gathered from forty-eight 
nutritionists through interview-cum-questionnaire method 
regarding their view and expectations about FCTs and were 
analyzed statistically using SPSS 11.0 version. 

Results: United States Department of Agriculture (USDA) 
FCT was the most preferable FCT because of its authentic and 
updated data and easy online access followed by Pakistan’s FCT, 
Indian FCT and then International Nutrient Databank. Nutri-
tionists were not satisfied with nutritive values, given per 100 
grams of edible food portion, limited nutritional data on loca-
lly consumed foods, infant foods and nutritional supplements. 
Nutritionists expected to have soft and hard copy of FCT with 
authentic nutritive values on regional and ethnic dishes with 
different fat versions and consistencies in portion sizes or me-
tric measures. Urdu names of food items were expected to be 
mentioned. Revision of FCT was expected to be done after 
every three years. All nutrients along with types of fats, fiber, 
oxalate, caffeine, amino acid and fatty acid content in food were 
expected to be present in the upcoming FCT. 

Conclusions: Nutritionists need an updated and customi-
zed FCT for accurate nutrient intake assessment of population 
in Pakistan. 

Key words: Food composition table, nutritionist, as-
sessment, nutrient

PO2618
SALT PREFERENCE AND SODIUM INTAKE OF KO-
REAN NORMOTENSIVE FEMALE ADULTS
H Z. Kim1, J Y. Lee2, D S. Cho3 
1Department of Food and Nutrition, Daejeon 
Health and Sciences College, Daejeon, Korea 
2Food & Nutrition Major, Eulji University, Seongnam, 
Korea 
3Nursing Department, College of Nursing, Eulji Uni-
versity, Seongnam, Korea

Background and objectives: This study was done to explo-
re the correlation between Korean female adult’s salt preference 
and their sodium intake. 

Methods: 156 young women and 77 middle-aged women 
without hypertension or any current medication were re-
cruited. Body mass index, waist hip ratio and blood pressure 
were measured from each subject. Salt usage behaviors were 
surveyed with questionnaire, sodium intake with 24-hr recall 
method, and sodium excretion with spot urine. Salt preferen-
ce and sodium intake were analyzed to compare the difference 
between young and middle-aged women. 

Results: Middle-aged women were more obese than young 
women according to body mass index and waist hip ratio. 
Blood pressure was significantly higher for the middle-aged. 
Young women consumed more fats and middle-aged women 
more carbohydrates. Middle-aged women consumed more so-
dium and potassium, and excreted more sodium. Among ques-
tionnaire items, kimchi, soup or pot stew, or salted vegetables 
were found to be related with high sodium diet. Salted vegeta-
bles and salted nuts and potato chips were significantly corre-
lated with young women’s high sodium diet, while soy sauce 
on fried food, kimchi, salted vegetables accounted for middle-
aged women’s high sodium diet. 

Conclusions: Middle-aged women had higher risk of meta-
bolic syndrome, such as higher BMI, WHR and blood pressu-
re. It was correlated with higher sodium intake of middle-aged 
women. As women goes aging, reducing sodium intake and 
maintaining normal BMI and WHR becomes more important 
to support their health. 

Key words: Sodium intake, middle-aged women, blood 
pressure, salt preference
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PO2619
PREVALENCE OF VITAMIN B12 AND FOLATE DEFI-
CIENCY IN LATIN AMERICA AND THE CARIBBEAN
A. Brito1,2, M. Olivares1, M F. Mujica1, D. López de Roma-
ña1,3, L H. Allen2 
1Micronutrients Laboratory, Institute of Nutrition 
and Food Technology (INTA), Universidad of Chile, 
Santiago, Chile 
2USDA, ARS, Western Human Nutrition Research 
Center (WHNRC), University of California, Davis, 
USA 
3The Micronutrient Initiative, Ottawa, Ontario, 
Canada

Background and objectives: There is no systematic review 
examining the pre-post era of folic acid (FA) fortification on 
B12 and folate deficiency prevalence in Latin America and the 
Caribbean (LAC). Our objective was to examine prevalence 
data on B12 and folate deficiency in LAC since 1990. 

Methods: A systematic review was conducted in 2012. Stu-
dies using biochemical biomarkers and conducted in appa-
rently healthy individuals were included. 

Results: A total of 817 studies were identified. The final 
numbers of selected studies were 46. The prevalence of B12 
deficiency in nationally representative samples was: in Argen-
tina (prevalence 12% adult women, 18% in pregnant; plasma 
B12<111 pmol/l), Chile (9% elderly; plasma B12<148 pmol/l), 
Colombia (0%, 3%, 13%, 19% for infants, school-children, adult 
women and pregnant, respectively; plasma B12<148 pmol/l), 
Costa Rica (5% lactating women; plasma B12<148 pmol/l), 
Mexico (7.7% 1-6y; plasma B12 <149 pmol/l) and Venezuela 
(11% <7y; plasma B12<148 pmol/l). For folate deficiency there 
are national samples indicating its prevalence before FA forti-
fication in Chile (11% adult women; RBC folate <181 nmol/l), 
Costa Rica (4% adult women, 2% <6y, 49% lactating women; 
serum folate <6.8 nmol/l), Venezuela (31% 6m-7y, 36% <14y 
Gran Caracas; serum folate <6.79 nmol/l) and Mexico (10% 
<4y, 5% 4-11y, 5% adult women, respectively, serum folate 
<5.8 nmol/l); and after FA fortification in Argentina (1% adult 
women, 3% pregnant; serum folate <6.79 nmol/l), Chile (<1%, 
>65y; serum folate 12 nmol/l, 0% adult women; serum folate 
<3.2 nmol/l) and Mexico (3.2%, 1-6y; <9.0 nmol/l). 

Conclusions: B12 deficiency appears to be mild to modera-
te public health problem, while folate deficiency is not a public 
health problem (<5%) in any of the Latin American countries 
with nationally representative samples available after FA forti-
fication. 

Key words: Vitamin B12, folate, folic acid, prevalence, Latin 
America

PO2620
SELENIUM CONTENT IN COWPEA (VIGNA UNGUI-
CULATA) IN THE STATE OF CEARÁ - BRAZIL
P P. Pessoa1, W R. Santiago1, C F. Barroso1, L B. Santos2, 
A. Pimentel2, S M F. Cozzolino2, J G. Reges1, M Y P. Teixei-
ra1, L S. Ressurreição1, N M. Martins1, R C A. Silva1, L M S. 
Castro1, C S C. Maia1 
1State University of Ceara, Ceara, Brazil 
2University of Sao Paulo, Sao Paulo, Brazil

Background and objectives: The mineral selenium (Se) is 
part of the enzyme glutathione peroxidase (selenoenzyme), 
which participates in the antioxidant defense system of cells. 
Depending on geological factors Se is distributed by land sur-
face. The geochemical distribution of Se makes vulnerable the 
studies of food consumption in all parts of the world, because 
the soil at each site determines the concentration of this mine-
ral in foods. The state of Ceara (Brazil) has been prominent re-
garding the amount of selenium in its soil which is higher than 
the states in the Midwest, Southeast and South. The aim of this 
study was to determine the concentration of Se in cowpea (Vig-
na unguiculata) produced in different geographical regions of 
the state of Ceará (Brazil). 

Methods: The cowpea was chosen because it is a food typi-
cal and widely consumed in the state. The method selected for 
determining the concentration of selenium was atomic absorp-
tion spectrophotometry for the generation of hydrides coupled 
quartz cell (HGQTAAS). Samples were collected from seven 
geographical regions of the state, harvests in 2010, 2011 and 
2012. 

Results: The average Se cowpea from around the state was 
23,71 mcg Se/100 g of raw food, ranging from 5,70 mcg Se/100 
g to 56,44 mcg Se/100 g. We perceive the upper middle of Se in 
bean comparing our state to the value of Se in beans marketed 
in other Brazilian cities where the average was 1 mcg Se/100 g 
of raw food. 

Conclusions: We conclude that the cowpea can be an ally to 
the contribution of the supply of Se in the diet of Ceará. 

Key words: Selenium, soil, Brazil, beans
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PO2621
TOTAL AND HAEM IRON IN FRESH ANGUS STEERS 
MEAT FROM NATURAL PASTURES TO CONCEN-
TRATED-BASED FEEDING SYSTEMS IN URUGUAY
M C. Cabrera1,2, M. Pereiro1, A. Saadoun2 
1Facultad de Agronomia-Universidad de la Republi-
ca, Montevideo, Uruguay 
2Facultad de Ciencias-Universidad de la República, 
Montevideo, Uruguay

Background and objectives: Iron deficiency, a important 
health problem related to the diet, causes anemia and impairs 
cognitive performance in children. Bovine meat, an expensi-
ve food, is a key source of iron and haem iron, a biologically 
important iron containing compound, but content could vary 
with animals diet, breed and muscle type. In this work we de-
termine the content of total and haem iron in bovine meat pro-
duced in different feeding systems, pasture, pasture and grains 
and concentrated-based, in three muscles of high (h), middle 
(m) and low (l) commercial value. 

Methods: Fresh muscles Longissimus dorsi (LD; h), Bi-
ceps femoris (BF; m) and Triceps brachi (TB; l) from Angus 
steers fed with pastures, pastures and grains or concentrated 
(10 steers each one). Iron was determinated by flame atomic 
absorption spectrophotometer in samples previously dried, as-
hed and solubilized. Total haem pigments were determined as 
hemin after extraction with acidified acetone, quantified in a 
spectrophotometer at 640 nm and haem iron content calcula-
ted (0.0882 g iron / g hematin). Data were analyzed by GLM 
procedure for feeding system and muscle type as mains effects 
followed by Tukey-Kramer test (p<0.05). 

Results: Meat from pasture-based feeding systems has a 
significantly higher iron content (26 ppm; p<0.05) than meat 
from concentrated-based feeding systems (21 ppm). BF and 
TB iron was significantly higher (25 ppm; p<0.05) than LD (21 
ppm). Meat from pasture or pasture and grains-based feeding 
systems has a significantly higher haem iron content (p<0.05) 
related to concentrated-based feeding (20,9; 20,7 y 16.5 ppm, 
respectively). TB has a high haem iron content (21.8 ppm) as 
LD (20.3 ppm) but haem/iron is 87% for TB and 96% for LD. 

Conclusions: We conclude that pasture meat or a low cost 
cut as TB are nutritionally valuable source of haem/iron. 

Key words: Haem iron, bovine meat, pasture-based meat

PO2622
SELENIUM, ZINC, COPPER AND MANGANESE IN 
FRESH ANGUS STEERS MEAT FROM PASTURES TO 
CONCENTRATED-BASED FEEDING SYSTEMS IN 
URUGUAY
M.C. Cabrera1,2, A. Ramos1, 2, A. Saadoun2 
1Facultad de Agronomia-Universidad de la Republi-
ca, Montevideo, Uruguay 
2Facultad de Ciencias-Universidad de la República, 
Montevideo, Uruguay

Background and objectives: Minerals deficiencies in hu-
mans are common world-wide and there are evidences which 
suggest that deficiencies may play a negative role in children’s 
development, pregnancy and elderly health. Se, Cu, Zn and 
Mn are keys for the enzymatic system that counteract the free 
radicals in the organism. Red meat is a major source of essen-
tial minerals, of high bioavailability to human nutrition and its 
consumption can be a good way to respond qualitatively and 
quantitatively to the mineral requirements. The objective of 
this work was to asses the mineral content in bovine meat pro-
duced in pasture, pasture and grains and concentrated-based 
systems, in three muscles of high, medium and low commercial 
value. 

Methods: Fresh muscles, Longissimus dorsi, Biceps femoris 
and Triceps brachii from Angus steers fed with pastures, pastu-
res and grains or concentrated (10 steers each one) were used. 
Determination of Cu, Zn, and Mn were performed by flame 
atomic absorption spectrophotometer and Se was analyzed by 
graphite furnace atomic absorption. Data were analyzed by 
GLM procedure for feeding system and muscle type as mains 
effects followed by Tukey-Kramer test (p<0.05). 

Results: Se and Mn content in pasture-based meat was sig-
nificantly higher (p<0.05) than pasture and grains and concen-
trated-based meat. Meat from pasture and pasture and grains 
systems was more rich (p<0.05) in Zn than the intensive sys-
tem. Feeding system has not effect on the Cu level in meat, but 
Triceps brachii accumulated significantly more Cu (p<0.05) 
than the other muscles. A high cost muscle as Longissimus 
dorsi is more rich (p<0.05) in Zn than the Biceps or Triceps 
muscles. Medium and low cost muscles as Biceps femoris and 
Triceps brachii, have higher content of Se (p<0.05) than Lon-
gissimus independently of feeding diet. 

Conclusions: Bovine meat from pasture based-system con-
tain high levels of Se, Mn and Zn but its varies with the muscle 
type.

Key words: Minerals, selenium, bovine meat, pasture-ba-
sed meat
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PO2623
FATTY ACID COMPOSITION OF MEAT FROM HE-
REFORD AND BRAFORD BREED PRODUCED ON 
PASTURE IN URUGUAY
A. Saadoun1, A. Terevinto1, 2, M C. Cabrera1,2 
1Facultad de Ciencias-Universidad de la Republica, 
Montevideo, Uruguay 
2Facultad de Agronomía-Universidad de la Repúbli-
ca, Montevideo, Uruguay

Background and objectives: In Uruguay, meat production 
is principally based on extensive system which includes pastu-
re as food. The Uruguayan herd is constituted principally by 
Hereford (H). However, nowadays new breed are considered 
in way to enhance the rusticity of H animals. In this sense, the 
crossing between H and Brahman, called Braford (B), is consi-
dered promising. In regard to the health concerns associated to 
the type of fatty acids present in meat, it’s important to consider 
this point when new meat products are offered to consumers. 

Methods: Fatty acid composition of H (n=12) and B (n=12) 
Longissimus dorsi muscle, before and after ageing during 14 
days at 2°C in vacuum, was compared in animals (steers, 24-
26 months of age) fed exclusively pasture. The fatty acids were 
determined by GC/FID using a CLARUS 500 and capillary co-
lumn cpsil-88 equipment. 

Results: Based on GLM statistical comparison, the satu-
rated fatty acids (SAT), principally palmitic and stearic acids, 
showed neither breed nor ageing main effect. The monounsa-
turated fatty acids, principally oleic acid, showed a main breed 
effect (p<0.01; H>B) but not an ageing effect. For polyunsa-
turated fatty acids (PUFA), principally linoleic and linolenic 
acids, a main breed effect was observed (p<0.05; H 0.40). 

Conclusions: The meat from B could be considered as very 
interesting in regard to the fatty acid composition and the 
PUFA/SAT health indices. The crossing between H breed and 
Brahman breed could be considered as advantageous, and a 
way to obtain a healthy meat for consumers. 

Key words: Bovine meat, fatty acids, pasture, health indices

PO2624
EVALUATION OF NUTRITIONAL QUALITY IN THE 
POPULATION AT HIGHEST RISK OF POVERTY IN 
SERBIA
M. Glibetic1, R. Novakovic1, M. Nikolić1, J. Mileševic1, A. 
Kadvan1, M. Đekić1, S. Petrovic1, S. Rankovic1, M. Guri-
novic1 
1Centre of Research Excellence in Nutrition and Me-
tabolism, Institute for Medical Research, University 
of Belgrade, Belgrade, Serbia

Background and objectives: Nutritional criticalities in po-
pulation at the highest risk of poverty (PHRP) have not been 
evaluated in Serbia. The objective of this comprehensive study 
was to identify this population group/s in Serbia, to define nu-
tritional criticalities and analyze the nutrition quality. 

Methods: To identify the population in the highest risk of 
poverty (PHRP), indicators were used and data analyzed ba-
sed on EUROSTAT publication. Population specific nutritional 
criticalities were identified by systematic review (SR) of litera-
ture from Medline and Web of Science (WoS) databases and 
from the grey literature sources. Food intake was assesed by 
use of two days 24h recall and FFQ in 500 participants. Intake 
was studied by the use of nutritional software DietAsses and 
Serbian food composition data base. 

Results: Adults aged 25-65 years and young adults (18-25 
years) were identified as populatons at the highest risk of po-
verty in Serbia. The results of SR indicated lower intake of fruit 
and vegetables in this groups, especialy in the group of young 
male adults as was confirmed by intake analysis. In general, 
PHRP groups consume more than 15% less fruits than recom-
mended by the WHO. Also, the contribution of dairy products 
to total energy intake is lower, which reflects an insufficient 
calcium and fat soluble vitamins intake in these population 
groups. Besides adequate protein intake, low intake of fiber 
was also detected. In contrast, total fat intake is excessive and 
contributes 8% more to total energy intake (TE) than recom-
mended by the WHO. 

Conclusions: In identified PHRP groups in Serbia the main 
nutrition criticalities are the high intake of total fat, lower in-
take of dairy product, fruit, fibre and complex carbohydrates 
and contribute to development of diet-related diseases. 

Key words: Risk of poverty, nutrition criticalities, nutrient 
intake 
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PO2625
NUTRITION ASSESSMENT OF DOWN’S SYNDRO-
ME CHILDREN IN EGYPT
S. Khairy1, Z. Abu El-Gheat1, H. Fadel1, A. Abd Allah1, S. 
Abdel Haleem1 
1National Nutrition Institute, El Cairo, Egypt 

Background and objectives: Down’s syndrome (DS) is the 
most common chromosomal disorder. The aim of this study 
was to evaluate the nutritional status of DS children. 

Methods: The study was conducted on 241 children with 
DS. Their age ranged from 6-18 years old, from six governo-
rates in Egypt. All children were subjected to clinical exami-
nation, anthropometric assessment and sub sample was taken 
for laboratory tests. Food history was taken using 24 h recall 
method for about 50% of the sample. 

Results: The mean of hemoglobin concentration for the 
sample was 12.2%, the prevalence of anemia was found among 
61.3%. Plasma estimation for micronutrients indicated that 
36.4% had low Mg and 33% had low Cu. Approximately 40% 
of the sample had insufficient energy. The mean intakes for cal-
cium (Ca) and iodine (I) were around half the requirements 
(53.3% and 48.39% of RDI values respectively), while 84.2% 
and 83.2% of the total sample had insufficient Ca and I intakes. 
The mean intake of Vit A was 74% of the RDIs while about half 
of the sample (45.54%) had insufficient Vit A intake. The other 
micronutrients (Fe, Cu, Vit B1, B2 and Vit C) had mean intakes 
over the RDIs. 

Conclusions: Re- planning the daily diets to contain more 
carbohydrates, calcium, zinc, iodine and iron according to 
RDIs. The suggested dietary sources are legumes, cereals, milk 
and dairy products, and intake the iodized salt. 

Key words: Down’s, anthropometry, anemia, diet intake

PO2626
EFFECTS OF FORTIFIED FLOUR CONSUMPTION 
ON SERUM FOLATE AND HOMOCYSTEINE IN 
CHILDBEARING-AGED WOMEN IN HIGH PREVA-
LENCE REGIONS OF NEUROTUBE DEFECT
H. Jian1, S. Jing1, H. Junsheng1, L. Wenxian1, C. chun-
ming2 
1National Institute For Nutrition and Food Safety, 
Chinese CDC, China 
2ILSI Focal Point in China

Background and objectives: To observe the effects of for-
tified flour consumption on serum folate and homocysteine 
levels in high prevalence regions of neurotube defect. 

Methods: 218 childbearing aged women, aged from 18-
39, were voluntarily selected as subjects from 13 townships in 
Lvliang cities, Shanxi province. Intervention group with 155 
subjects had been supplied with fortified flour for 20 months 
while control group with 63 subjects consumed no fortified 
flour. Fasting venous blood samples were collected after the in-
tervention and contents of serum folate and homocysteine were 
measured. According to the different consumption of fortified 
flour, intervention group was divided into three subgroups: 
group 1 (less than 200 g/d), group 2 (200-300 g/d) and group 3 
(more than 300 g/d). 

Results: The fortified flour consumption of group 1, 2 and 
3 were 170.2 ± 29.3 g/d, 278.4 ± 25.0 g/d and 389.0 ± 54.2 g/d, 
respectively. Levels of serum folate and homocysteine were 
significantly different from intervention and control groups 
(p<0.05). Serum folate levels in control group, intervention 
group 1, group 2 and 3 were 8.1 ± 2.1 ng/ml, 10.6 ± 3.6 ng/
ml, 11.7 ± 3.3 ng/ml, 11.3 ± 3.5 ng/ml, and serum homocystei-
ne levels were 21.77 ± 11.93 mol/l, 15.69 ± 9.87 mol/l, 12.21 ± 
7.00 mol/l, 10.44 ± 4.28 mol/l. Prevalence of folate deficiency 
and high homocysteine in control group, intervention group 
1, group 2 and 3 were 12.9% and 68.9%, 9.5% and 35.7%, 3.0% 
and 20.0%, 2.4% and 17.1%, respectively. 

Conclusions: The study showed that folic acid fortified flour 
can significantly improve the folate status of childbearing aged 
women, and presented the consumption-effect relationship. 

Key words: Fortified flour, serum folate, serum homocyc-
teine, childbearing aged women, neurotube defect

PO2627
ENRICHMENT OF BOVINE MEAT BY ORGANIC SE-
LENIUM
A. Saadoun1, F. Graziano1, M C. Cabrera1,2 

1Facultad de Ciencias-Universidad de la Republica, 
Montevideo, Uruguay 
2Facultad de Agronomía-Universidad de la Repúbli-
ca, Montevideo, Uruguay

Background and objectives: Meat is an important source 
of nutrients which improve and maintain health. On the other 
hand, selenium is a versatile mineral which acts as cofactor 
in physiological functions, for example as cofactor for enzy-
me glutathione peroxidase (GPx), a firewall against the oxi-
dative stress caused by free radicals. Meat could be enriched 
in selenium by feeding the animals with an adequate source 
of selenium. In this sense, the use of selenium-enriched yeast 
could be an interesting way to improve its content in selenium. 
Furthermore, the selenium acts as a component which protects 
meat from lipids oxidation, which increase the lifetime and 
quality of the product to be consumed. 
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Methods: In the present investigation Aberdeen Angus 
steers (n=20; 24-26 months aged) were fed during 90 days a 
concentrate diet without added selenium (CG; 0.1 mg Se/kg 
dry matter) or supplemented (SG) with selenium-enriched 
yeast contained 0.3 mg selenium/kg dry matter. The content 
of selenium was determined in fresh meat by atomic absorp-
tion spectrophotometer (Analyst 300, Perkin Elmer) in Lon-
gissimus dorsi (LD) and Psoas major (PM) muscles. Also, li-
pids oxidation (TBARs) and the GPx activity were determined 
during the usual ageing of meat. This process consisted in the 
conservation of meat at 2°C in vacuum during a time between 
14-60 days before consumption. In the present work the lipids 
oxidation and the activity of GPx were determined after 14, 21, 
28 and 60 days of ageing. 

Results: SG showed more selenium (p<0.001) incorpora-
tion than CG and a muscle main effect (p<0.003; PM>LD). 
Also, a reduced lipids oxidation was observed in SG (p<0.05) 
and showed a main muscles effect (p<0.05; PM>LD). GPx acti-
vity was similar in both muscles. 

Conclusions: The enrichment of meat in selenium has been 
obtained and was accompanied by a reduction of lipids oxida-
tion. 

Key words: Meat, selenium, oxidation, GPx
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NUTRITIONAL POTENTIALITY OF THREE PARTS 
OF YAM (DIOSCOREA SPP.) TUBER DURING THE 
GROWTH PERIOD
D C. Kouadio1, N G. Amani1 
1Food Science and Technology, University of 
Abobo-Adjame, Abidjan, Côte d’Ivoire

Background and objectives: Yam (Dioscorea spp.) is a sta-
ple food for developing countries. It meets the assent of the po-
pulation for its good taste and technological aptitude favorable 
for traditional feed. Yam tuber presents a longitudinal gradient 
of maturity in which the distal part is less firm than the median 
and proximal sections. Also the harvest period of the tuber, 
done after the leaves drying did not generally correspond to 
the high level of nutriment content. So, the aim of this investi-
gation is to show the nutritional importance of yam tuber parts 
during the growth time. 

Methods: Two varieties of Dioscorea cayenensis: kponan 
and kangba were cultivated in experiment farm of Abobo-ad-
jamé University (Abidjan, Côte d’Ivoire). Tuber pieces about 
754 g were planted in nursery gardener sachet (40 cm x 40 cm) 
filled up with forest soil then enriched with droppings and 
arranged (1 m x 0.5 m). Six tubers were harvested randomly at 
16, 18, 20, 22, 24 and 26 weeks after planting date. Each tuber 
was measured and sectioned into three parts (proximal, middle 

and distal). The batch of tuber part was transformed into flour. 
Crude protein content and simple sugars were determined res-
pectively by kjeldhal and enzymatic (Kit Magazyme) methods. 

Results: The crude protein of tuber sections varied weakly 
during the maturity period with a decreasing at 20 to 24 wee-
ks after the planting date. Protein content of the distal (6.52 
%) part was higher than the two over parts (4.91 %) (p<0.05). 
It decreased during the tuber maturity. Glucose, fructose and 
sucrose content decreased considerably during the tuber ma-
turity. At maturity the median and distal parts contained high 
glucose and low fructose (p<0.05). 

Conclusions: The nutritional compounds (glucose, fructo-
se and sucrose) of yam tuber were appreciable at early stage 
of tuberization. The distal part contained appreciable amount 
of protein at maturity and must be considered as the two over 
parts. 

Key words: Flour, tuber parts, growth period, yam.

PO2629
MICRONUTRIENT POWDER DISTRIBUTION TO 
YOUNG CHILDREN: SECONDARY ANALYSIS OF 
ANAEMIA DATA AND PROGRAMMATIC EXPE-
RIENCE IN HIGH ANAEMIA BURDEN REFUGEE 
SETTING
M M. Rahman1, D. Gazarwa1, N. Zarif2, C. Wilkinson3, S. 
de Pee4, P. Spiegel3, M. Tondeur3 
1Sub-Office of the United Nations High Commissio-
ner for Refugees, Cox’s Bazar, Bangladesh 
2Action Contre la Faim, Cox’s Bazar, Bangladesh 
3Office of the United Nations High Commissioner 
for Refugees, Geneva, Switzerland 
4Office of the World Food Programme, Rome, Italy

Background and objectives: Anaemia measured as a pro-
xy for micronutrient malnutrition is a persistent public health 
problem in refugee populations. Blanket micronutrient powder 
(MNP) distribution to children 6-59 m was initiated in August 
2008 in the two Rohingya refugee camps in Bangladesh mana-
ged by UNHCR. This secondary analysis aimed to assess trends 
in anaemia prevalence from 2008-2012 and to review the MNP 
programme experience. 

Methods: Prevalence of total anaemia, anaemia catego-
ries and mean haemoglobin (Hb) from yearly, routine cross-
sectional nutrition surveys were analysed in children 6-59 m 
and disaggregated by age (6-23, 24-59). Monthly coverage and 
consumption at the household level were reviewed. The MNP 
programme strengths and challenges were assessed. 

Results: The combined camp anaemia prevalence results 
using Hb<11 g/dl and Hb<10 g/dl were 47.5% and 23.2% in Fe-
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bruary 2008, 28.9% and 9.6% in May 2009, 50.2% and 11.3% in 
April-May 2010, 36.1% and 8.9% in May 2011, and 29.8% and 
4.9% in May 2012, respectively in children 6-59 m. Anaemia le-
vels were significantly higher among children 6-23 m compared 
to those 24-59 m in most years. Coverage was consistently high 
while consumption at the household level fluctuated and rea-
ched low levels at times. The main strength was the monitoring 
data collection process. The three most important challenges 
were: community acceptability of the product, supply issues, 
and a short-term switch of product from August 2009-January 
2010 for children 6-35 m replacing MNP to a lipid-based nu-
trient supplement. 

Conclusions: MNP distribution appears to be associa-
ted with a reduction in anaemia, especially in its more severe 
forms, in children 6-59 m. Additional efforts are needed to fur-
ther reduce anaemia in children 6-23 m. These results need to 
be interpreted in consideration of the challenges encountered 
and the other anaemia reduction activities implemented bet-
ween 2008-2012. MNP programme implementation is a de-
manding process for field staff. 

Key words: Micronutrient powder, micronutrient malnu-
trition, anaemia

PO2630
PREVALENCE OF INADEQUATE INTAKE OF AN-
TIOXIDANT NUTRIENTS FOR PATIENTS UNDER-
GOING DIALYSIS TREATMENT AT A CLINIC IN FOR-
TALEZA, BRAZIL.
A. Fernandes1, C F. Barroso1, G N. Arajo1, C S C. Maia1 
1State University of Ceará, Ceara, Brazil

Background and objectives: The oxidative stress can be as-
sociated with chronic renal patients on hemodialysis (HD) as 
a result of increased pro-oxidant activity and reduced antioxi-
dant systems. Thus, the objective of this study was to analyze 
the prevalence of inadequate intake of antioxidant nutrients in 
patients undergoing dialysis treatment at a clinic in Fortaleza, 
Brazil. 

Methods: The study was done with 36 patients on hemo-
dialysis, aged 18 years and not suffering from other chronic 
diseases, all insured at a specialist clinic. All participants sig-
ned a consent form. For food intake assessment 24 hours re-
call method was used, being collected in two non-consecutive 
weekdays and one weekend day. We analyzed the nutrient se-
lenium, zinc and vitamins A, C and E through NutWin pro-
gram, version 2.5. The database software was fed with data 
from the National Database for Standard Reference Nutrient 
Department of Agriculture of the United States. 

Results: Analysis of the data showed that the mean con-
sumption of selenium was 77,24 ± 31,22 ìg and 16,66% of pa-

tients had intake below the EAR, the average zinc was 7,38 ± 
3,22 mg, with 61,11% of inadequacy, vitamin A, on average 
471,67 ± 671,58 μg, with 80,55% of inadequacy, vitamin E, on 
average 4,6 ± 2,14 mg, 100% and average mismatch of vitamin 
C was 169,49 ± 680,45 mg, with 72.22% of inadequacy. The stu-
dy of Sahni et. al. (2012), who analyzed the intake of zinc, vita-
min A and C in patients with severe renal disease found intake 
of 5,42 ± 1,74 mg zinc, 190,31 ± 63,69 ìg of vitamin A and 17,9 
± 10,6 mg of vitamin C, below the results found in this study. 

Conclusions: The data obtained show that the risk of inade-
quate consumption of antioxidant nutrients by these patients is 
high and that the diet should be implemented. 

Key words: Intake, antioxidant nutrients, dyalisis

PO2631
PREVALENCE OF VITAMIN A DEFICIENCY IN LA-
TIN AMERICA AND THE CARIBBEAN: A SYSTEMA-
TIC REVIEW UPDATE
G. Cediel1, M. Olivares1, A. Brito1,2, H. Cori3, D. López de 
Romaña1,4

1Institute of Nutrition and Food Technology (INTA), 
University of Chile, Santiago, Chile 
2USDA-ARS, Western Human Nutrition Research 
Center, Davis, California, USA 
3DSM-Nutritional-Products, Santiago, Chile 
4Micronutrient Initiative, Ottawa, Ontario, Canada

Background and objectives: A significant effort has been 
made in Latin America and the Caribbean (LAC) to control 
and prevent vitamin A deficiency (VAD). Therefore, updating 
the prevalence data available on VAD is necessary. Objective: 
To examine available data on the prevalence of VAD in LAC 
since 2000. 

Methods: A systematic review was conducted using Pub-
med, LILACS, SciELO and also WHO, Nutrinet and websites 
of Health Ministries. Studies that biochemically measured VA 
status were included. VAD was defined as serum VA<20µg/dl. 
The public health problem (PHP) magnitude was defined in 
accordance with IVACG/WHO criteria. 

Results: Twelve countries with National Representative 
Survey (NRS) of VAD in preschoolers (<6y) were found. Guate-
mala-(<1%) does not have PHP in VA, Costa Rica-(3%), Cuba-
(4%), Guyana-(4%), Nicaragua-(9%), and Panama-(9%) have 
a mild-(≥2–<10%) PHP; Honduras-(14%), Peru-(13%), Bra-
zil-(16%) and Argentina-(14%) have a moderate-(≥10–<20%) 
PHP; Colombia-(24%) and Haiti-(32%) have a severe PHP-
(≥20%). A NRS indicated 22% VAD in Mexican children aged 
<12y. Moreover, some countries showed moderate VAD in 
pregnant women, such as Peru-(10%), Brazil-(12%) and Nica-
ragua-(11%). 
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Conclusion: The available NRS suggests that the magnitude 
of VAD fluctuates from mild to moderate in preschoolers and 
pregnant women. Alarming figures were reported in Colom-
bian and Haitian young children and in Mexican children and 
adolescents. Although this information indicates that VAD is 
still a PHP in some countries, no regional extrapolations to the 
entire LAC should be done due to lack of NRS in several coun-
tries. Funded by DSM Nutritional products. 

Key words: Vitamin A deficiency, Latin America and the 
Caribbean, Micronutrients

PO2632
EFFECT OF SHIFT WORK ON THE FEEDING PRAC-
TICES OF CHILDREN (0-24 MONTHS).
A. Kesinro1, O B. Ogunba1 
1Department of Family, Nutriton and Consumer 
Sciences, Faculty af Agriculture, O.A.U, Ile-Ife, Osun 
State, Nigeria

Background and objectives: For many women today, work 
is essential for the economic survival of their families while 
they also fulfill their role of providing optimum nutrition to 
their babies. This study examines the effect of shift work on the 
feeding practices for children aged 0-24 months. 

Methods: Using stratified random sampling, 110 women, 
shift workers (nurses) and non-shift workers (artisans) were in-
terviewed from Ile-Ife Central LGA, Osun State, Nigeria about 
breastfeeding and complementary feeding practices. Data was 
analyzed using descriptive and inferential analysis. 

Results: Shift workers (69.1%) spent 8 hours at their work-
place while non-shift workers (89.1%) spent 5-10 hours. 27.3% 
of the women started breastfeeding immediately after delivery 
while 30.9% started after 1-2 hours and only 10% (shift wor-
kers) of the women practiced exclusive breastfeeding. Non-
shift workers (32.5%) and shift workers (50.9%) planned to ter-
minate breastfeeding between 6-12 months and 13-18 months 
respectively. Complementary foods were introduced between 
4-6 months for non-shift workers (36.4%) and shift workers 
(48.2%). Out of the 48.2% women that used infant formula, 
34.5% used feeding bottles, 3.6% used cup and spoon and 10% 
used both for feeding. Home-made complementary foods were 
given by the mothers, non-shift workers (45.5%) and shift wor-
kers (58.2%). 

Conclusions: The shift work of the mothers had no effect 
on the feeding practices of their children. Health workers, in-
cluding doctors, nurses and nutritionists should emphasize the 
importance of breastfeeding and complementary feeding to 
mothers during antenatal and postnatal period. 

Key words: Shift work, breastfeeding, complementary fee-
ding

PO2634
ASSESSMENT OF MAXIMAL OXYGEN UPTAKE IN 
IRON-DEFICIENT RWANDAN WOMEN
S. Luna1, L. Pompano1, M. Lung’aho2, J B. Gahutu3, J. 
Haas1 
1Division of Nutritional Sciences, Cornell University, 
Ithaca, NY, USA 
2CIAT, Kigali, Rwanda 
3Faculty of Medicine, National University of Rwan-
da, Huye, Rwanda

Background and objectives: Iron-deficiency has been 
shown to impair physical performance beyond its effects on he-
moglobin (Hb) and oxygen-carrying capacity (VO2). As part 
of a larger study to analyze the efficacy of biofortified beans on 
improving iron status in iron-deficient Rwandan women, base-
line blood and physical performance data were collected. The 
objective of the current analysis is to describe the relationship 
between iron status and physical performance of iron-depleted 
Rwandan women. We hypothesize that the women with the 
poorest iron status will have lower maximum oxygen uptake 
(VO2max). 

Methods: A sample of 158 female Rwandan university stu-
dents (18-27yrs) provided venous blood samples and comple-
ted submaximal physical performance test on a cycle ergome-
ter. Heart rate and VO2 were measured by the breath-by-breath 
Cosmed K4B2 system. Iron status was assessed by plasma fe-
rritin (Fer), transferrin receptor (TfR), and hemoglobin (Hb). 
VO2max was predicted from extrapolation of VO2 to predic-
ted maximum HR (220 bpm-age) and compared with various 
classifications of iron status. 

Results: 135 subjects were iron-depleted (Fer<20 µg/l) and 
23 were iron-replete. For subjects who were iron depleted, 27% 
were anemic and 41% had TfR>8.3 mg/l. Predicted VO2max 
was marginally lower in iron-depleted subjects compared to 
iron-replete subjects (31.4 ml O2/kg/min and 33.7ml O2/kg/
min, respectively; p=0.10). Iron-depleted anemic subjects had 
lower VO2max compared with iron-depleted non-anemic sub-
jects (29.4 ml O2/kg/min versus 32.2 ml O2/kg/min; p=0.02). 
Tissue iron-deficient subjects (TfR>8.3 mg/l) had lower pre-
dicted VO2max than subjects with TfR<8.3 mg/l though the 
difference was not significant (30.4 ml O2/kg/min versus 32.2 
ml O2/kg/min; p=0.08). 

Conclusions: For Rwandan university women, VO2max 
was compromised by iron deficiency anemia and to a lesser de-
gree by iron depletion without anemia. 

Key words: Iron-deficiency, Rwanda, physical performance
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PO2635
CALCIUM INTAKE AND BONE MINERAL DENSITY 
IN YOUNG MEN WITH DIFFERENT LEVELS OF PHY-
SICAL ACTIVITY
J. Nyisztor1, D. Carías1, Y. Velazco2 
1Laboratorio de Nutrición, Universidad Simón Bolí-
var, Caracas, Venezuela 
2Escuela de Nutrición, Universidad Central de Vene-
zuela, Caracas-Venezuela

Background and objectives: Calcium is the most abundant 
mineral in the body. Being very important for skeletal structu-
re and strength, most calcium (99%) is stored in the skeleton. 
Continuous low calcium intake weakens bones, makes them 
fragile, and can lead to osteoporosis. The aim of the present stu-
dy was to evaluate the calcium nutritional state in young men 
with different physical activity levels, through calcium intake 
and mineral density estimation, in order to make recommen-
dations that could reduce the risk of developing osteoporosis. 

Methods: A cross-sectional study was designed with 80 men 
aged from 25 to 50 years and with different levels of physical 
activity. Bone mineral density (BMD) was estimated through 
DEXA densitometry (Dual Energy X-ray Absorptiometry). A 
semi-quantitative food frequency questionnaire was designed 
to assess calcium intake. Physical activity levels were evaluated 
through IPAQ (International Physical Activity Questionnaire). 

Results: 84% of the participants reported appropriate cal-
cium intake. Major calcium consumption was observed among 
individual with high physical activity levels. 24% of the par-
ticipants reported BMD values below the expectancy to their 
age and gender. BMD was positively associated with calcium 
intake and negatively with age. No association was found bet-
ween BMD and physical activity level. 

Conclusions: Low values of bone density found in the po-
pulation under study suggest that it may be important to eva-
luate risk factors associated with lifestyle, such as calcium in-
take and the physical activity. 

Key words: Bone mineral density (BMD), calcium, men, 
physical activity, osteoporosis

PO2636
EARLY PEAK HEIGHT VELOCITY IS ASSOCIATED 
WITH CARDIOVASCULAR DISEASE MORTALITY 
IN A COHORT OF ICELANDIC WOMEN
C M. Imai1,2, I. Gunnarsdottir1,2, V. Gudnason3,4, T. Aspe-
lund3,4, B E. Birgisdottir1, 2, I. Thorsdottir1,2, T I. Halldors-
son1, 2 
1Unit for Nutrition Research, University of Iceland 
and Landspitali National University Hospital, Reyk-
javik, Iceland 
2Faculty of Food Science and Nutrition, School of 
Health Sciences, University of Iceland, Reykjavik, 
Iceland 
3Icelandic Heart Association, Kopavogur, Iceland 
4Faculty of Medicine, School of Health Sciences, 
University of Iceland, Reykjavik, Iceland

Background and objectives: Among girls, early puberty 
has been associated with increased risk of markers for cardio-
vascular disease. The aim of this study was to quantify the as-
sociations between timing of peak height velocity (PHV), deri-
ved from growth measures, and cardiovascular disease (CVD) 
mortality. 

Methods: Prospective population based cohort study of 973 
Icelandic women born 1921-1935. Childhood growth measu-
res were collected in regular intervals from ages 8 to 13 and 
subjects were later recruited into the Icelandic Heart Associa-
tion longitudinal Reykjavik study from 1968-1991. We used 
Cox proportional hazard model to estimated hazard ratios of 
cardiovascular disease mortality from recruitment until 31 De-
cember 2009. 

Results: A total of 86 women died from CVD, of which 42 
deaths were from coronary heart disease (CHD). Compared to 
girls with PHV after age 12, those with PHV identified prior 
to age 11 and between ages 11 to 12 years were at greater risk 
of overall CVD mortality (hazard ratio 1.93, 95% confiden-
ce interval 1.11 to 3.36) and (2.61, 1.56 to 4.39), respectively. 
Comparable associations were observed when restricting the 
analyses to CHD cases (2.47, 1.27 to 4.78) as well as non-CHD 
CVD cases (2.22, 1.17 to 4.20) when comparing girls with PHV 
after vs. prior to age 12. Timing of PHV was not associated with 
traditional CVD risk factors in mid-life including body mass 
index and adverse lipid profiles. 

Conclusions: Earlier timing of PHV in girls may increase 
the lifetime risk of CVD mortality with slightly stronger as-
sociations with CHD mortality. Our results suggest that early 
height acceleration among girls may be an important determi-
nant for later cardiovascular health. 

Key words: cardiovascular diseases, coronary disease, epi-
demiology, mortality, risk factors
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PO2637
OVERALL PLATE WASTE DETERMINATIONS AT 
PRIMARY SCHOOLS’ CANTEENS: A COMPARISON 
OF TWO METHODS
M. Liz Martins1,2, L M. Cunha2,3, S S P. Rodrigues1,2, A. Ro-
cha1,2

1Faculty of Food Science and Nutrition, University 
of Porto, Portugal 
2REQUIMTE, University of Porto, Portugal 
3DGAOT, Faculty of Sciences, University of Porto, 
Portugal

Background and objectives: Schools have been concerned 
about nutritional, economic, environmental and social impact 
of plate waste. Physical measurements have been used to eva-
luate plate waste at schools, however the logistic disadvantages 
of this method leads to indirect alternatives such as the visual 
method. The present study aims to evaluate accuracy of visual 
estimation in comparison with weighing on food waste deter-
mination considering meals served at school canteens. 

Methods: Plate waste at school lunch was collected for 
484 individual servings distributed by 10 menus (mixed and 
non-mixed), using two different methodologies: weighing and 
visual estimation. Weighing of individual meals and leftovers 
was performed and plate waste was calculated by the ratio of 
food discarded to food served. At the same time, a six-point vi-
sual estimation scale developed by Comstock (1981) was used 
to determine plate waste. Scores on the Comstock scale were 
converted into weights of plate waste for all servings evaluated 
based on initial weights. Pearson correlations were computed 
between the plate weighing and visual determinations of meal 
waste for total food and for each menu. 

Results: Mean plate waste was 50.0 g for weighing method 
and 59.2 g for visual estimation, and global correlation between 
them showed a strong association (r=0.86, p<0.01). Further-
more, when comparing those methodologies with different 
menus, correlation values ranged from 0.54 to 0.95, all signi-
ficant at a 99% confidence level, being the mixed meals those 
with higher values. This indicates that visual estimation could 
be misleading for non-mixed meals since weaker associations 
between the two methods were found. 

Conclusions: Weighing of food waste seems to be a more 
sensitive instrument for plate waste determinations. However, 
lower cost and greater convenience of visual estimation is a de-
terminant for using this method, when plate waste evaluation 
of a greater number of meals is required. 

Key words: Plate waste, school lunch, visual estimation, 
weighing

PO2638
PREDICTING POTENTIAL BENEFIT FROM IRON 
INTERVENTIONS: RESULTS OF A RANDOMIZED 
CONTROLLED TRIAL OF DOUBLE-FORTIFIED SALT 
IN FEMALE INDIAN TEA PLUCKERS
J. Hammons1, S. Venkatramanan2, S. Mehta1, J. Haas1 
1Division of Nutritional Sciences, Cornell University, 
Ithaca, New York, USA 
2Department of Dietetics and Human Nutrition, 
McGill University, Ste Anne de Bellevue, Quebec, 
Canada

Background and objectives: Iron deficiency (ID) primarily 
affects infants, children, and women of reproductive age. ID is 
the most common micronutrient deficiency in the world, and 
is especially prevalent in India. A randomized, double-blinded, 
placebo controlled trial was conducted in female tea pluckers 
on a tea estate in West Bengal, India to test the efficacy of dou-
ble-fortified salt (DFS) as a vehicle of iron delivery. The present 
analyses examine predictors of response to the intervention. 

Methods: Mixed models were used to assess the effect of 
DFS on the change in iron indicators (hemoglobin, serum fe-
rritin, soluble transferrin receptor, total body iron) and other 
micronutrient indicators (urinary iodine, serum folate, serum 
vitamin B12). Predictors of ID resolution were identified using 
logistic regression models. 

Results: Changes in ferritin and body iron were signifi-
cantly (p<0.05) higher, whereas changes in transferrin recep-
tor were significantly lower in the DFS group versus controls. 
Hemoglobin was only marginally increased by DFS, and DFS 
did not affect urinary iodine, serum folate, or serum vitamin 
B12. Resolution of ID and/or moderate ID was predicted by 
age, height, urinary iodine, and vitamin B12 status, in addition 
to baseline iron status (hemoglobin, transferrin receptor, and 
body iron) and treatment group. 

Conclusions: DFS improves iron status in female Indian tea 
pluckers and does not affect the status of other micronutrients, 
including iodine, folate, and vitamin B12. The potential to be-
nefit from an iron intervention with DFS (i.e. ID resolution and 
prevention) can be predicted by baseline iron status, as well as 
age and height. These results may help identify populations 
likely to respond to future efficacy and effectiveness trials of 
dietary iron interventions. 

Key words: Iron deficiency, dietary intervention, India
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PO2639
BODY FAT PERCENTAGE AND BODY MASS INDEX 
RELATIONSHIP IN A SAMPLE OF ADULTS FROM 
NITERÓI, RIO DE JANEIRO, BRAZIL
L. Dos Anjos1, V. Wahrlich1, L. Canto1, M. Louzada Ma-
cedo1, T. Miliante Teixeira1 

1Laboratório de Avaliação Nutricional e Funcional, 
Departamento de Nutrição Social, Universidade 
Federal Fluminense, Niterio, Brazil

Background and objectives: Despite its universal use, body 
mass index (BMI) cut-offs to identify obesity or its risks for 
associated complications have been shown to be population 
specific in part due to the difference in its relationship to per-
centage body fat (%BF) across populations. Our aim was to 
examine the relationship between BMI and %BF in a sample 
of Brazilian adults from Niterói, Rio de Janeiro and to validate 
sex-specific %BF predictive equations based on the inverse of 
BMI (Inv_BMI) developed with data from a household survey 
in this population in 2003. 

Methods: Body fat (dual-energy X-ray absorptiometry - 
Lunar iDXA, GE Health Care), body mass and stature were 
measured in a convenient sample of 674 adult (20.1-91.7 
years) subjects (423 women) from Niterói with BMI > 18.5 kg/
m2. Published predicted %BF equations were: Males, 73.22-
(1250.9*Inv_BMI) and Females, 73.72-(876.88*Inv_BMI). 

Results: Mean (95% CI) BMI was 26.4 (25.9;27.0) and 28.5 
(27.9;29.0) for males and females, respectively. Mean measu-
red %BF was significantly higher than predicted %BF in men 
(27.9,27.0;28.8 and 24.8,23.8;25.7%) but not different in wo-
men (41.4,40.8;42.0 and 41.7,41.1;42.3%). The estimated %BF 
values for the BMI cut-off values of overweight and obesity ( 25 
and 30 kg/m2, respectively) for women (39 and 44) and men 
(26.8 and 32.8) were somewhat greater than what has been su-
ggested for the American population but resembles, particu-
larly in women, the values previously documented for the adult 
population of Niterói. 

Conclusions: The obesity cut-off values of BMI currently 
suggested for international use may not be appropriate for the 
Brazilian population living in Niterói based on the BMI-%BF 
relationship. The published %BF predictive equations may be 
appropriate for women of Niterói. 

Key words: Body composition, Brazil, BMI

PO2640
CONTRIBUTION TO IMPROVEMENT? POTENTIAL 
OF NON-TIMBER FOREST PRODUCTS EXTRAC-
TION IN PERIPHERAL AREAS OF PERUVIAN AMA-
ZON.
H. Kotková1, V. Verner1, V. Jelínková1 
1Czech University of Life Sciences, Prague, Czech 
Republic

Background and objectives: Livelihood of indigenous 
and traditional communities in remote areas rely primarily on 
agriculture and non-timber forest products extraction which 
represents major sources of livelihood and income for some 
households. High rates of degradation and deforestation of tro-
pical rainforest could threaten rural communities. The aim of 
the study is to identify collected non-timber forest products, 
economic potential, role of these products and diversity of co-
llected NTFPs for two different ethnic groups – Shipibo-Coni-
bo and “mestizo”. 

Methods: This study presents collection, utilization and 
market potential of non-timber forest products (NTFPs) used 
by rural populations from the Peruvian Amazon. Data were 
collected during September - October 2011 through inter-
views, semi-structured questionnaires and direct observation. 
Significance of used NTFPs were determined by cultural and 
economic values. The inventorial study was conducted with 40 
randomly selected ethnic households in three villages of the 
Abujao river basin. 

Results: During the survey, 57 plant-based and 20 animal-
based NTFPs were identified. Results show that the Shipibo-
Conibo collect higher number of NTFPs, in comparison to 
the “mestizo” households. Shipibo-Conibo harvests NTFPs 
particularly for subsistence (64.18%). In contrast, “mestizo” 
households use 73.77% for auto-consumption. The calculation 
of cultural and economic values showed higher cultural im-
portance of NTFPs for the Shipibo-Conibo (62.69%) while for 
“mestizo” households NTFPs are important from the economic 
point of view (59.02%). 

Conclusions: NTFPs gathering represent a daily activity 
for most households; however, a commercial participation is 
unachievable for most of them. During the survey it was found 
out that communities in remote areas have limited access to 
markets however improvement and availability is desired for 
most of rural people. 

Key words: Commercial potential, cultural value, economic 
value, Shipibo-Conibo
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PO2641
REFERENCES FOR WAIST CIRCUMFERENCE FOR 
PORTUGUESE ADOLESCENTS
B. Sousa1,2, B. Mendes de Oliveira1, M D V. de Almeida1 
1Faculty of Nutrition and Food Sciences of Universi-
ty of Porto, Porto, Portugal 
2Health Service of Autonomous Region of Madeira, 
Madeira, Portugal

Background and objectives: Waist circumference (WC) 
is an important parameter to evaluate health conditions and 
it is essential in the prognostic of the risk of disease not only 
for adults but also for youngsters. Until 2011 no WC referen-
ces for the Portuguese adolescents had been developed which 
constituted a limitation for health assessment. The aim of this 
study was to analyse and compare the recently developed WC 
references for age and gender in Portuguese adolescents popu-
lation in the three main regions: mainland Portugal, Autono-
mous regions of Madeira (RAM) and of Azores (RAA). 

Methods: The references for the Autonomous Region of 
Madeira (10 to 18 year-old) (Sousa et al, 2011), the references 
for mainland Portugal (10 to 18 year-old) (Sardinha et al, 2011) 
and the references for the Autonomous Region of Azores (15 
to 18 year-old) (Santos et al, 2011) were compared to identify 
possible differences between the smoothed percentile curves 
(P5, P50, P90 and P95) by age and gender. 

Results: The references of RAM are similar to those of 
mainland Portugal but the RAA have much higher values. The 
differences can sometimes exceed 10 cm, which may lead to di-
fferent diagnoses, depending on the anthropometric reference 
which is used. These disparities may be related to the increa-
sing number of overweight subjects in RAA or due to this is-
lander population characteristics as a result of the interactions 
between genetic and environmental factors. 

Conclusions: These WC references constitute a new tool to 
assess the health and nutritional status of Portuguese adoles-
cents as well as their cardiometabolic risk. However each refe-
rence should be used on its own population, namely in the case 
of the RAA references. 

Key words: Waist circumference, references, adolescents

PO2642
INTER-METHOD AGREEMENT OF TWO DIFFE-
RENT ASSESSMENT TOOLS FOR CALCIUM INTAKE 
REGISTRATION IN ADOLESCENT SWIMMERS
C. Julián-Almárcegui1, A. González-Agüero1,2, A. Gó-
mez-Bruton1,3, A. Gómez-Cabello1,3, A. Matute-Lloren-
te1,3, J A. Casajús1,3, G. Vicente-Rodríguez1 3 
1GENUD (Growth, Exercise, Nutrition and Develop-
ment) Research Group, Zaragoza, Spain 
2Department of Sport and Exercise Science, 
Aberystwyth University, Aberystwyth, UK 
3Department of Physiatry and Nursing, Universidad 
de Zaragoza, Zaragoza, Spain

Background and objectives: Food frequency questionnaire 
and 24-hour recall are some of the frequent used methods to 
register calcium (Ca) intake. The aim of this study was to as-
sess the agreement of two different assessment tools, a 24-hour 
recall [the Helena-DIAT (Dietary Assessment Tool)] and a 
self-designed calcium frequency questionnaire (CaFQ), which 
included the main Ca rich foods. 

Methods: Ca intake was evaluated in a total of 22 swimmers 
(11 females; 14.68 ± 1.73 y). Mean difference, random error 
and heteroscedasticity were assessed to study the inter-method 
reliability. For Ca intake estimation, the agreement between 
the Helena-DIAT and CaFQ was graphically examined by plot-
ting the difference (Helena-DIAT minus CaFQ) against the 
mean according to the method suggested by Bland and Altman 
(Bland & Altman, 1986). Difference between Ca intake estima-
tions with Helena-DIAT and CaFQ was analysed with Student’s 
t test. Random error was established as the limits of agreement 
for the tests, computed as mean difference ± 1.96 standard de-
viations (of the inter-methods differences). The presence of he-
teroscedasticity was studied by linear regression analysis. 

Results: No significant inter-method difference was found 
between Helena-DIAT and CaFQ (870.41 ± 355.02 vs. 1009.70 
± 502.29; p=0.3) showing a mean difference of 139.3 mg. The 
random error was 1025.3 mg. Heteroscedasticity was not de-
tected within the graph (p=0.129) suggesting that relationship 
between both tools do not change independently of the magni-
tude of Ca measured. 

Conclusions: Although neither significant difference bet-
ween means nor heteroscedasticity was detected within the 
plot, the random error resulted high, suggesting that diffe-
rences between methods present a high variation depending 
on individual bases. In the case of Ca intake estimation, small 
changes in food portion reported may be translated in huge 
differences in Ca calculation. References 1- Bland JM, Altman 
DG. (1986). Lancet, 1, 307-310. 

Key words: Registration, calcium intake, assessment
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PO2643
DAILY INTAKE OF VITAMIN D AND ITS INFLUEN-
CE ON BONE MASS IN ADOLESCENT SWIMMERS. 
PRELIMINARY RESULTS
C. Julián-Almárcegui1, A. Gómez-Cabello1,2, A. Gonzá-
lez-Agüero1,3, A. Gómez-Bruton1,2, A. Matute-Lloren-
te1,2, J A. Casajús1,2, G. Vicente-Rodríguez1, 2 

1GENUD (Growth, Exercise, Nutrition and Develo-
pment) Research Group, Universidad de Zaragoza, 
Zaragoza, Spain 
2Department of Physiatry and Nursing, University of 
Zaragoza, Zaragoza, Spain 
3Department of Sport and Exercise Science, 
Aberystwyth University, Aberystwyth, UK

Background and objectives: Swimming is a non-osteoge-
nic sport that could not be beneficial for bone adquisition in 
childhood and adolescence (1). Vitamin D (VitD) insufficiency 
may have long-term skeletal consequences as VitD affects cal-
cium absorption, bone mineralization and bone mass attain-
ment (2). Therefore, we aimed to describe the VitD intake of 
a group adolescent swimmers and study its influence on bone 
mass. 

Methods: 22 adolescent swimmers (11 females; 14.68 
± 1.73 y) were evaluated by the Helena-DIAT (Dietary As-
sessment Tool) to register their daily VitD intake. Dual energy 
X-ray absorptiometry (DXA) was used to evaluate bone mine-
ral content (BMC) and density (BMD) at subtotal (whole body 
less head), trochanter, interthrocanter, femoral neck, Wards 
triangle, total hip and lumbar spine sites. Relationships bet-
ween VitD intake and bone-related variables were examined by 
partial correlation analyses after controlling for age, height and 
subtotal lean mass. 

Results: None of the adolescent swimmers reached the 
daily VitD recommendations (15 µg). The total daily average 
VitD intake was 2.43 ± 2.36 µg. No significant correlations were 
found between VitD intake and bone-related variables. 

Conclusions: Swimmers did not meet VitD intake recom-
mendations. No correlation have been found between VitD and 
bone related variables in this specific group. It may be due to 
the fact that adolescent swimmers did not reach the VitD daily 
intake. Thus, other factors such as genetic, hormonal balance 
and other environmental factors like physical activity and daily 
sun exposure could have an important role on bone acquisi-
tion. Further studies should be focused on consequences of 
a poor VitD intake in performance and health of adolescent 
swimmers and the design of interventions to achieve dietary 
guidelines. References 1-Scofield KL et al. (2012). Curr Sports 
Med Rep, 11, 328-342-Pekkinen M et al. (2012Plos One, 7. 

Key words: Adolescent swimmers, daily intake, vitamin D

PO2647
ASSESSMENT OF BONE BUILDING MINERALS 
AMONG STUNTED AND NORMAL CHILDREN
G. Hassan1, G. Saleh1, H. Abd sallam1, H. Fadel1, A. Ab-
bas1 
1National Nutrition Institute, El Cairo, Egypt

Background and objectives: Linear growth in children is 
regulated by complex interaction between an individual’s gene-
tic potential, environmental influences and nutrition. The aim 
of this study was to access the bone building minerals in stun-
ted and normal children. 

Methods: The present study is a case control study inclu-
ding one hundred children with delayed linear growth aged 
6-12 years old and one hundred age matched children with 
normal growth randomly assigned. These groups were sub-
jected to medical history, anthropometric measurements and 
dietary intakes using 24 hours recall method. Laboratory as-
sessment was done for a sub-sample of 50 cases and their con-
trol which include serum calcium, phosphorus, magnesium 
and alkaline phosphatase. 

Results: The dietary results showed highly statistical signi-
ficant differences for energy, protein, calcium and magnesium 
adequacy between both groups, where their intakes were hig-
her among the normal children. The mean ± standard devia-
tion of serum calcium, phosphorus, magnesium of stunted 
group were 7.5 ± 1.5 units, 5.6 ± 0.8 units and 2.2 ± 0.2 units 
respectively compared to 8.7 ± 1.3 units, 5.5 ± 1.1 units and 
2.4 ± SD value lacking for the control group respectively with 
statistical significant difference. 

Conclusions: It was concluded that bone building requires 
adequate intake of protein and micronutrients such as calcium, 
phosphorus and magnesium since early life to develop norma-
lly and to maintain itself after growth. 

Key words: Linear growth, bone building mineral, stunted 
children, 24h recall method

PO2648
EVALUATION OF SOCIODEMOGRAPHIC FACTORS 
AFFECTING FREQUENCY OF VISITING MATERNAL 
AND CHILD HEALTH SERVICES AT A WEST AFRI-
CAN CAPITAL (LIBREVILLE) .
G. Hassan1, G. Saleh1, S. Hamoda1, A. Mareey1 
1National Nutrition Institute, El Cairo, Egypt

Background and objectives: Access to comprehensive, 
quality health care services is important for the achievement of 
health equity and for increasing the quality of a healthy life for 
everyone (Rose et al 2006). 
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Methods: The Maternal and Child Health Services (MCHC) 
of Awendje has received 1417 infants. The group (A) was for-
med of infants having 9 visits or more (257 infants), the group 
(B) having less then 4 visits (109 infants). The rest of the cases 
form group (C) (1056 infants) having a number of visits ran-
ging from 4-9 visits. The study had two components: (i) Com-
parison of anthropometric measurements of weight and length 
of enrolled infants by frequency of utilization of maternal and 
child healthcare services, and (ii) Comparison of demographic 
factors that promote and prevent the use of the health care ser-
vices provided by MCHC. 

Results: Group A: All infants had weight per age (weight 
per age z- score ± 2 SD). The follow up of the group (A) show 
that 239 infants (93%) have normal linear growth for age the 
resting , 14 infants Group (B) where the majority 99 infants 
(91%) had a retarded growth. Only 10 infants (9%) of group 
(B) has normal linear growth for age. With significant statically 
difference (p=0.00). 

Conclusions: The sociodemographic factors have an im-
portant impact on the health of the studied infants. 

Key words: Anthropometric measurements, demographic 
factors, MCHC, linear growth

PO2649
QUANTIFICATION OF VITAMIN E IN DEHYDRATED 
BEE POLLEN OF SOUTHERN BRAZIL
J. Gasparotto Sattler1, E. Araújo1, B. Rodrigues Souza1, 
M. Braga1, L. Bicudo de Almeida-Muradian1 
1Department of Food and Experimental Nutrition, 
Pharmaceutical Science School, University of São 
Paulo, Sao Paulo, Brazil

Background and objectives: Bee pollen has become 
another option for nutritional supplementation in food. From 
the 90s, studies were initiated for the analysis and verification 
of therapeutic potential of pollen, with the primary differen-
ce being a source of proteins, lipids, minerals and vitamins. 
Among the vitamins, α-tocopherol (vitamin E) highlights, ha-
ving the ability to stabilize free radicals responsible for many 
degenerative diseases characteristic of the aging, which can be 
either from the outside environment or as a result of natural 
human metabolism. The southern region of Brazil has a sub-
tropical climate unlike the rest of the country and has different 
botanical origins not found in other regions. The aim of this 
study was to obtain analytical data on vitamin E in dried bee 
pollen from southern Brazil, in order to obtain new informa-
tion about this product, since the literature data are scarce and 
mostly from other countries. 

Methods: We analyzed 21 samples of dried bee pollen co-
llected in apiaries located in the southern Brazil. The technique 
used for the analysis of vitamin E was high performance liquid 

chromatography (HPLC) as described by Presoto, Rivers and 
Almeida -Muradian (2000) and Melo (2010). 

Results and conclusions: Of the 21 samples analyzed the 
values of vitamin E ranged from 0.15 to 42.66 µg/g of dehydra-
ted bee pollen. According to the IDR (2000), the recommen-
ded daily intake is 15000 µg/day of vitamin E for adults, so the 
samples were not a source of vitamin E in the range of 25 g a 
day under the rules of DRI (2000), but other work that includes 
new botanical sources should be performed to verify the pre-
sence of this vitamin in larger quantities. 

Key words: Vitamin E, bee pollen, food supplement

PO2650
CLINICAL CASE: SYNDROME WITH MAXILLARY 
CENTRAL INCISOR UNIQUE MEDIUM WITH LOW 
WEIGHT AND FEEDING DIFFICULTIES
R. Lladó Padovani1, L. Lozano Barrón1, J. Muñoz Rueda1 
1Child Nutrition Unit, Department of Pediatrics, 
QUIRON Palma Planas Hospital, Palma de Mallorca, 
Balearic Islands, Spain

Background and objectives: The medial maxilary central 
incisive is a complex syndrome consisting of multiple develo-
pment disorders, primary of the middle line. They are a result 
of unknown factors and uncertain ethiology. Frecuently it is 
followed by a gross anomaly, holoprosencephaly, as well as: car-
diac pathology, lip fissure, hypopituitarism, growth hormone 
deficiency, hypothiroidism, small penis, slow development and 
short stature. Assesment and treatment are pillars to ensure nu-
tritional needs for a proper growth. Therefore to be excluded as 
a risk factor for the failure to thrive. 

Methods: A good medical history, nutritional assesment, 
energy intake evaluation and frecuency, nutritional habits, ac-
tivity and sleep pattern before and after intervention. A nutri-
tional plan was established to cover energetic needs, with a pro-
per macronutrients balance, as well as nutritional suplements 
to cover energy and micronutrients load. Nutritional education 
was offered, habits around the table were explained, the child 
was involved at cooking, and tips were given to introduce so-
lids. 

Results: A 8,8% weight gain increased was noticed since the 
beginning of treatment (eight weeks) comparing to previous 
periods of time. Better distribution of nutrients was obtained, 
50% energy intake increase and a good progress regarding nor-
mal feeding habits, gradually accepting more consistent food, 
solids and a distraction free enviroment. 

Conclusions: Nutritional status assesment, nutrients ener-
gy intake study and nutritional education throughout a family 
context is compulsory to ensure nutritional needs and to exclu-
de it as a risk factor in failure to thrive syndromes. 

Key words: Medial maxilary, syndrome, nutritional inter-
vention
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PO2651
VITAMIN D INSUFFICIENCY IN RURAL WOMEN LI-
VING NEAR THE EQUATOR IN SOUTHERN ETHIO-
PIA
T G. Egziabher1,2, B. Stoecker1 
1School of Nutrition, Food Science & Technology, 
Hawassa University, Hawassa, Ethiopia 
2Nutritional Sciences, Oklahoma State University, 
Stillwater, Oklahoma, USA

Background and objectives: Although the photosynthesis 
and bioavailability of vitamin D are influenced by various fac-
tors, vitamin D is produced in the skin by ultraviolet B (UVB) 
radiation from sunlight. However vitamin D deficiency is being 
recognized as a common problem even in areas with abundant 
sunshine. This study assessed serum 25(OH)D concentrations 
of rural women in southern Ethiopia living in the Rift Valley at 
70 3’ N latitude. 

Methods: Non-pregnant women (n=202) living in three 
adjacent rural communities volunteered to participate in this 
cross-sectional study. Demographic, socioeconomic, health, 
and food frequency data were acquired by questionnaire. 
Anthropometric measurements and a fasting venipuncture 
blood sample were obtained by qualified professionals. Body 
mass index (BMI) was calculated. ELISA kits from Immuno-
Diagnostic Systems were used to determine concentrations 
of 25(OH) vitamin D with external quality control standards 
from UTAK Laboratories. 

Results: The self-reported mean ± SD age was 30.8 ± 7.8 
years. The mean number of pregnancies was 4.7 ± 2.7, hou-
sehold size was 6.0 ± 2.6 and BMI was 20.0 ± 2.2. None of the 
participants reported ever consuming vitamin D rich foods, 
fortified foods or dietary supplements. Of the participants 
96.7% had 25(OH)D below 75 nmol/l and 76.9% were below 
50 nmol/l. All reported substantive sunlight exposure. 

Conclusions: Vitamin D insufficiency is a serious problem 
in the study population, and living near the equator does not 
assure adequate vitamin D status. 

Key words: 25(OH)D, vitamin D status, sunshine, Ethiopia

PO2652
VALIDITY OF INSTRUCTION LEAFLETS FOR PA-
RENTS TO MEASURE THEIR CHILD’S WEIGHT AND 
HEIGHT AT HOME
I. Huybrechts1,2, C. Beirlaen4, E. Schouppe4, T. de 
Vriendt1,3, N. Slimani2, P. Pisa2, A. de Coene5, D. de Bac-
quer1, S. de Henauw1,6, J. H. Himes7

1Department of Public Health, Faculty of Medici-
ne and Health Sciences, Ghent University, Ghent, 
Belgium 
2Dietary Exposure Assessment Group, International 
Agency for Research on Cancer (IARC/WHO), Lyon, 
France 
3Research Foundation Flanders, Brussels, Belgium  
4KaHo Sint-Lieven, Gebroeders Desmetstraat 1, 
Gent, Belgium 
5Centre for Pupils Counselling (CLB), Flemish Com-
munity Education, Ghent, Belgium 
6Department of Nutrition and dietetics, University 
College Ghent, Gent, Belgium 
7Division of Epidemiology and Community Health 
University of Minnesota School of Public Health, 
Minneapolis, USA

Background and objectives: Previous research has raised 
concerns about the validity of parental weight and height re-
ports. Therefore, the authors developed instruction leaflets to 
instruct the parents how to measure their child’s weight and 
height at home. The aim of this study was to compare the vali-
dity of parent-reported height, weight and BMI values of chil-
dren (4-10 y-old), when measured at home by means of the 
instruction leaflets in comparison with simple estimated pa-
rental reports. 

Methods: The subjects were 164 Belgian children (53% 
male; participation rate 62%). Parents completed a question-
naire including questions about the height and weight of their 
child. Parents included in the intervention group received ins-
truction leaflets to measure their child’s weight and height at 
home. Classes were randomly allocated to the intervention and 
control groups. Nurses measured height and weight following 
standardised procedures. International age- and sex-specific 
BMI cut-offs were employed to determine BMI categories. 

Results: On the group level, small differences in accuracy 
of reported weight and BMI were identified between parent-
reported values, with higher mean differences for the interven-
tion compared to the control group. However, for all 3 para-
meters, the correlations between parental reports and nurse 
measurements were higher in the intervention group. Sensiti-
vity for underweight and overweight/obesity were respectively 
75% and 60% in the intervention group, and 67% and 43% in 
the control group. Weighed kappa for classifying children in 
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the correct BMI category was 0.30 in the control group while 
0.51 in the intervention group. 

Conclusions: Diagnostic measures were more accurate 
when parents measured their child’s weight and height at home 
using the instruction leaflets than parental reports without ins-
tructions. Therefore, the accuracy of parent-reported weight 
and height could be improved by encouraging the parents to 
measure weight and height of their children at home by means 
of instruction leaflets. 

Key words: Instruction folder, BMI, validity, children, pa-
rent reports.

PO2653
(E-)TRAINING: A VITAL COMPONENT IN THE 
STANDARDIZATION OF INTERNATIONAL NUTRI-
TION STUDIES
I. Huybrechts1, G. Nicolas1, S. Crispim1, M. Niekerk2, H. 
Freisling1, V. Knaze1, C. Casagrande1, N. Slimani1 
1International Agency for Research on Cancer, 
Dietary Exposure Assessment Group, International 
Agency for Research on Cancer (IARC/WHO), Lyon, 
France 
2The National Institute for Public Health and the 
Environment (RIVM), Bilthoven, The Netherlands

Background and objectives: Although the EPIC-Soft® 
24-h dietary recall (24-HDR) programme, used as reference 
methodology in EPIC and recommended for pan-European 
dietary surveys, maximizes a structured and standardized re-
call approach, trained/experienced interviewers are needed to 
ensure good quality of open-ended interviews. The purpose 
of this presentation is to report on the experiences of training 
the trainers for conducting standardized repeated EPIC-Soft 
24-HDRs and to notify the importance of e-training tools to 
facilitate/support such trainings. 

Methods: Staff members (in charge of the local EPIC-soft 
training) of different countries (Bulgaria, Finland, Hungary, 
Poland and Portugal, Switzerland, Belgium and France) atten-
ded the 3-day train-the-trainers course at IARC and/or via an 
e-training approach using the GoToWebinar system. 

Results: Although three training days were the minimum 
requirement to train-the-trainers who need to organize their 
local EPIC-soft training in a standardized way, suggestions 
were made to decrease cost and burden for attendees and cour-
se organizers. The e-training system was evaluated positively 
by all attendees and recommended for future train-the-trainer 
courses. Via the e-training, attendees were able to access and 
follow the presentations and make exercises at their own con-
venience and place. Results obtained via evaluation question-
naires concerning both, the train-the-trainers course at IARC 
and its e-training approach, will be presented. 

Conclusions: The EPIC-soft train-the-trainers course un-
derlined the importance of the e-learning module for future 
pan-European dietary surveys. More details on limitations and 
opportunities of the e-training module experienced during the 
train-the-trainer course will be presented during the presen-
tation. 

Key words: Training, dietary assessment, EPIC-Soft

PO2654
NUTRITIONAL ASSESSMENT OF CHILDREN AND 
TEENAGERS WITH OVERWEIGHT AND/OR OBESI-
TY TO METABOLIC SYNDROME PREDISPOSITION
C. Freiberg1, D. Nascimento1 
1Universidade Guarulhos, São Paulo, Brasil

Background and objectives: The prevalence of metabolic 
syndrome is increasing worldwide, and has followed the global 
trend to obesity. It is essential to identify and control all the 
factors that make up metabolic syndrome both in adolescents 
and in children for the prevention of cardiovascular disease in 
adulthood. The aim of the study was to assess the nutritional 
status of children and adolescents who are overweight and/or 
obese and their predisposition to metabolic syndrome. 

Methods: We evaluated 100 patients, age 5 to 18 years, of 
both genders, in routine clinical care and that were diagnosed 
with overweight (BMI p 85-95) or obese (BMI p 95) second 
WHO/2007. We carried out anthropometric measurements, 
biochemical tests and questionnaires with the mothers. 

Results: The study showed that 87% had family history 
of disease related to nutritional status like hypercholesterole-
mia, diabetes mellitus and overweight/obesity; 42% started the 
overweight/obesity under the age of 5 years; 72% don’t make 
any treatment for weight control; 32% eat their meals everyday 
in front of TV/computer, of these, 45% for more than 4 hours 
daily; 69% do not do any kind of physical activity outside of 
school; 57% of the population has no control food intake, con-
suming them anytime even without being hungry, and 38% eats 
until feeling sick; 11% have a habit of vomiting inducing after 
meals showing signs of eating disorders; 39% have high daily 
consumption of sweets; 74% have cholesterol levels increased 
considering that this is a population of minors and that many 
factors are present characteristic of the metabolic syndrome. 

Conclusions: To improve the health and nutritional status 
of children and adolescents is necessary to develop strategies 
and activities that promote nutrition education, good eating 
habits and encourage regular physical activity. These actions 
contribute to the reduction of risk factors for metabolic syn-
drome. 

Key words: Metabolic syndrome
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PO2655
THE EFFECT OF TEA CONSUMPTION ON NONHE-
ME IRON ABSORPTION FROM A COMPLETE DIET
M. Reddy1, J. Cook3, A. Seth2 
1Iowa State University, Iowa, USA  
2University of Kansas Medical Center, Kansas, USA 

Background and objectives: This study was conducted to 
investigate the effect of tea or coffee consumption on absorp-
tion of nonheme iron from a complete diet. 

Methods: Four different iron absorption tests were perfor-
med in 13 healthy adults (4 males and 9 females) of 19-36y 
age. Each subject was fed a standard hamburger meal and 3 
test diets and nonheme iron absorption was measured using 
sequential dual radiolabelling method. The 3 tests diets were a 
typical/usual diet, a diet without tea or coffee, and a diet with 
maximal intake of tea or coffee and consumed for a 5-day pe-
riod. 

Results: Mean intakes of nonheme iron for the 3 dietary 
periods were 13.0, 10.8 and 9.7 mg for typical, high tea and no 
tea diets, respectively. For the high tea period average daily tea 
consumption was equivalent to 692 mg polyphenols compared 
to 78 mg with the typical diet. ANOVA showed a significant 
difference in nonheme iron absorption among the 3 different 
dietary periods (p<0.02). Mean absorption values were very si-
milar for the typical and high tea/coffee diet (2.99 and 3.37%), 
but significantly higher for the no tea diet (6.13%). 

Conclusions: The results suggest that small amount of tea 
consumption that was observed in a typical diet can reduce 
nonheme iron absorption significantly from a complete diet. 

Key words: nonheme, absorption, tea, complete diet
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CUTOFF POINTS FOR THIGH CIRCUMFERENCE TO 
IDENTIFY OBESITY IN ADOLESCENTS
R L. Ferretti1, I P. Cintra1, M A Z. Passos1, M. Fisberg1 
1Department of Pediatrics, Federal University of São 
Paulo, São Paulo, Brazil

Background and objectives: Excess fat in the central region 
is associated with the development of various diseases. The aim 
of this study was to determine the sensitivity and specificity of 
cutoff points Thigh Circumference (TC) that identify obesity 
in adolescents. 

Methods: Cross-sectional study that assessed adolescents 
from 10 to 17 years. Trained researchers took all anthropo-
metric measurements, weight and height to calculate BMI, 
and TC. The study considered obese adolescents ranked abo-
ve +2 z-score of BMI according to the World Health Organi-

zation, 2007. To compare the variables between the sexes the 
Mann-Whitney test was used. For comparative analysis of the 
circumference with age, the Kruskal-Wallis test was used. Sig-
nificance was set at p<0.001. The cutoff points for TC were de-
termined by the Receiver Operating Characteristic curves. 

Results: A total of 1668 adolescents, 45.08% male. Obesi-
ty was present in 7.56% of girls and 10.51% boys. The mean 
values of TC (cm) were 48.32 for females and 46.14 for males 
(p<0.001). The cutoff points of TC identifying obesity in girls 
was 52.25 with Area Under the Curve (AUC) of 0.825. For 
boys, the best cutoff point was 50.75, AUC of 0.833. The cutoff 
points of TC according to age for males and females were 10-
12 years (46.95 and 45.30), 13-15 years (55.85 and 50.85), ≥16 
years (57.95 and 55.9). It turned out better sensitivity and spe-
cificity with girls and boys aged 13-15 years, AUC (0.895 and 
0.961) respectively. The comparative analysis of CT according 
to age showed that in both sexes there were significant differen-
ces between different age groups (p<0.001). 

Conclusions: TC is a great and simple screening tool for 
identification obesity in adolescents. 

Key words: Thigh circumference, obesity, body fat, teens
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NUTRITIONAL ASSESSMENT AND COUNSELING 
IN THE OLDER ADULT TO IMPROVE FOOD HABITS 
AND GENERATE CHANGES IN THE STYLE OF LIFE
F. Chileno Maita1

1Internal of Nutrition and Dietetics In The Metropo-
litan Municipality of Lima University Female Sacred 
Heart – UNIFE, Lima, Perú

Introduction: In the process of aging, nutrition modula-
tes the functions of the different bodies, therefore, the aging 
of the population would be a relevant topic for Peru, from the 
perspective of the nutrition and public health. In Peru the last 
census, 2007, the adult population (65 years of age and over), 
in percentage terms has a significant presence in 19 districts in 
percentages vary between 7.3 % and 17.2 % of the total popu-
lation. From these data, it can be inferred, that the number of 
older adults has increased by 50 % since the previous census 
for the year 1993.

Currently, in our country, there are some studies in health 
and nutrition in institutionalized older adults, however, there is 
a lack of studies in the elderly free-living, according to figures 
available statistics, would represent approximately 90 % of the 
total elderly. The present investigation poses, such as purpose 
to characterize a group of people over 60 years of free-living 
through an anthropometric and dietary evaluation for the mo-
dification of the intake
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The objective is to measure the needs of energy intake in 
function of the gender from the age of 60. Methodology: For 
the nutritional assessment will be used dietary and anthropo-
metric indicators. The methods of assessment of dietary intake 
at the individual level, are surveys or interviews or dietary 
food. Prospective: Food Record. Retrospective: 24-hour recall, 
memory of three days, frequency of consumption of food, die-
tary history.

Research allows us to conclude that the older adults can 
modify eating habits, and thus generate a change in your lifes-
tyle to be able to raise both primary prevention, understood 
as the identification of risk factors in healthy subjects, such as 
secondary that refers to an early detection of those signs that 
show the existence of a disease adjacent.

Key Words: elderly, nutritional status, dietary habits, lifes-
tyles.

PO6233
SELENIUM NUTRITIONAL STATUS IN PATIENTS 
UNDERGOING DIALYSIS TREATMENT AT A CLINIC 
IN CEARÁ, BRAZIL
C F. Barroso1, G N. Araújo1, S M H A. Araújo1, C M C. Oli-
veira1, L B. Santos3, G. Simeone2, S M F. Cozzolino3, M I F. 
Guedes1, L V. Pires3, P P. Pessoa1, C S C. Maia1 
1State University of Ceara, Ceara, Brazil  
2Federal University of Minas Gerais, Belo Horizonte-
Brazil 
3University of São Paulo, Sao Paulo, Brazil

Background and objectives: The oxidative stress can be as-
sociated with chronic renal patients on hemodialysis (HD) as a 
result of increased prooxidant activity and reduced antioxidant 
systems. Selenium is an important antioxidant micronutrient. 
GPx is the main selenoenzyme. Thus, the goal of this study was 
to analyze nutritional status of selenium in patients undergoing 
dialysis treatment at a clinic in Ceará, Brazil. Ceará has a sele-
niferous soil. 

Methods: The study was done with 47 patients on hemo-
dialysis, aged 18 years and not suffering from other chronic 
diseases, all insured at a specialist clinic. All participants sig-
ned a consent form. The dosages of selenium plasmatic were 
performed by ICP-OES. GPx activity was measured according 
to Paglia & Valentine (1979). 

Results: Selenium plasmatic was 57,32 ± 5,72 µg/l in pa-
tients and 72,08 ± 10,40 µg/l in control group (p<0,0001). GPx 
activity was 42,75 ± 17,35 U/g Hb in patients and 43,83 ± 15,53 
U/g Hb in control group. 

Conclusions: The patients are selenium deficient but have 
normal enzymatic activity. 

Key words: Selenium, nutritional status, dyalisis, Brazil

PO3367
YEAST SACCHAROMYCES CEREVISIAE AS A SOU-
RCE OF ZINC AND MAGNESIUM AND POTENTIAL 
SUPPLEMENT IN NUTRITION
D. Urminská1, S. Illerová1, T. Bojòanská1, P. Chlebo1

1Slovak University of Agriculture, Nitra, Slovak 
Relublic  

Background and objectives: The yeast Saccharomyces ce-
revisiae is the best known microorganism widely used in many 
branches of industry. It is known as  biosorbents, too.   Living 
organisms have always dealt with metals which are very impor-
tant for enzymatic activities or for proteins structure.   

Methods: Experiments were carried out with the yeast Sa-
ccharomyces cerevisiae Meyen ex E.C. Hansen. The yeast was 
grown on YPD medium with Zn(NO3)2, ZnSO4  or ZnCl2 in 
final concentrations from 25 to 300  mg per 100 mL of medium;  
or  Mg(NO3)2, MgSO4 or  MgCl2 in concentrations from 2 to 
16 g per 100 mL of medium. After 48 hours cultivation at 30 
°C  was biomass lyophilized. Zinc and magnesium contents in 
yeast biomass was analysed by atomic absorption spectropho-
tometer method.  

Results: The highest dose of yeast cells (1.19 g from 100 mL 
of  medium) was obtained by cultivation at 25 mg/100 mL of 
ZnCl2. The highest amount of zinc in yeast cells (18,5 mg/g of 
dry biomass) was achieved with Zn(NO3)2 cultivation in con-
centration of 200 mg/100 mL YPD medium. The cells of yeast 
Saccharomyces cerevisiae are capable of accumulation of mag-
nesium and can grow in high concentrations of magnesium, 
up to 16000 mg of MgSO4 in 100 mL of medium. The highest 
amount of magnesium bound in the yeast cells was 6000 mg/kg 
when added in the form of Mg(NO3)2.   

Conclusions: Biosorption is  a cost-effective biotechnolo-
gy.  This ability of Saccharomyces cerevisiae, industry brewer’s 
yeast, is potential way for food-supplements preparations in-
cluding high quality proteins, B-vitamins, amino acids and va-
rious elements, i.e. Zn and Mg.  Acknowledgements: The paper 
was supported by project: Development of International Coo-
peration for the Purpose of the Transfer and Implementation 
of Research and Development in Educational Programs con-
ducted by the Operational program: Education, ITMS code: 
26110230085.  

Key words: Micronutrients,  Saccharomyces cerevisae. 
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BREASTMILK B-VITAMINS CONCENTRATIONS 
IN HIV-INFECTED MALAWIAN WOMEN ARE IN-
CREASED BY LIPID-BASED NUTRIENT SUPPLE-
MENTS AND REDUCED BY ANTIRETROVIRAL 
PROPHYLAXIS
S. Shahab-Ferdows1, D. Hampel1, E. York1, M. Bently2, 
L. Adair2, V. Flax2, C. van der Horst2, D. Jamieson3, G. 
Tegha4, L. Allen1

1WHNRC, ARS/USDA, Davis, CA, USA 
2School of Public Health/UNC/ Chapel Hill, North 
Carolina, USA 
3CDC, Atlanta, Georgia,USA 
4UNC Project, Lilongwe, Malawi

Background and objectives:  B-vitamins are important 
for infant growth and development but the infant may beco-
me deficient if the mother has low intake or status. Maternal 
supplementation during lactation may improve the micronu-
trient status of exclusively breastfed infants. The effect of an-
tiretroviral (ARV) treatments on the micronutrient content of 
the breast milk is unknown.    The objective was to evaluate the 
effect of Lipid-based Nutrient Supplements (LNS) on breast-
milk (BM) B-vitamins in HIV- infected women on ARV pro-
phylaxis vs. control.     

Methods:  HIV+ mothers in the Breastfeeding, Antiretro-
virals and Nutrition Study (BAN) were randomized to LNS, 
ARV, ARV/LNS and control from 0-28 wk. LNS contained 1 
RDA of B-vitamins for lactation. BM samples (n=538) were 
collected at 2 or 6 and 24 wk postpartum and analyzed for free 
thiamin, riboflavin, flavin adenine dinucleotide, nicotinamide, 
pyridoxal, and vitamin-B12.  Generalized linear models were 
used to compare means at 24 wk controlling for 2 and 6 wk 
values and to test for an LNS-ARV interaction.    

Results:  At 24 wk, women receiving LNS had higher con-
centrations of riboflavin, niacin, and pyridoxal and lower 
concentrations of B12 than the control (All p<0.05). Women 
receiving ARV had significantly lower concentrations of B12 
than the control (p<0.05).  ARV also lowered riboflavin and 
niacin, but ARV/LNS mitigated the decrease in riboflavin. BM 
B-vitamin in the BAN study were 2-50% below the adequate 
intake (AI) for infants, even in the LNS group.     

Conclusion:  BM B-vitamin analyses revealed significant 
differences in concentrations at the end of the lactation period 
by study arm. The interaction between ARV and LNS indicated 
that women treated with ARV had lower BM B2 at 24 wk, but 
LNS mitigates this effect. Overall, the BM B-vitamin concen-
trations were below the AI, even after maternal supplementa-
tion with LNS containing 1 RDA during lactation.   

Key words: B-vitamins, lipid-based nutrient supplements, 
HIV. 

PO3369
COMPREHENSIVE APPROACH TO ENSURE THE 
QUALITY OF URINARY IODINE DETERMINATIONS
A. Makhmudov1, K. Caldwell1, R. Jones1

1Inorganic and Radiation Analytical Toxicology 
Branch, Division of Laboratory Sciences, National 
Center for Environmental Health, Centers for Disea-
se Control and Prevention, Atlanta, USA

Background and objectives: The accuracy and precision 
of measurements of iodine is important not only to monitor 
the status of iodine nutrition of populations around the world, 
but it is also important for quality assurance to ensure accu-
rate data is collected to document efforts to eliminate Iodine 
Deficiency Disorders (IDD). Centers for Disease Control and 
Prevention (CDC), established an External Quality Assurance 
Scheme (EQAS) program, Ensuring the Quality of Urinary Io-
dine Procedures (EQUIP) in 2001 to assist laboratories around 
the world assess the accuracy and precision of their urinary 
iodine procedures by providing pools of highly characterized 
urine iodine samples.

Methods: EQUIP urine iodine samples are prepared at 
CDC and assigned target values using CDC’s ICP-MS. Ba-
sed on the analysis results of the pools and the desired target 
concentrations, we spike pools using a NIST traceable single 
element stock standard if necessary, to obtain concentrations 
ranging from about 10-400μg/L.

Results:  Overall participation in this worldwide program 
is excellent, with 156 reference laboratories from 77 countries. 
Most of the participating laboratories use spectrophotometric 
monitoring of the Sandell-Kolthoff reaction with sample di-
gestion accomplished by using either ammonium persulfate or 
chloric acid. The ICP-MS characterization of the pools provi-
des a measurement standard by which other laboratories can 
assess accuracy and precision when measuring UI. 

Conclusions: Since EQUIP was established, our data shows 
the program’s success, by showing that external quality assu-
rance programs, through inter-laboratory comparisons, are an 
effective tool for laboratory performance improvement. There 
have been significant improvements in the quality of data from 
laboratories measuring urine iodine in different parts of the 
world as a result of this program. EQUIP will continue to be a 
tool available to laboratories by encouraging good laboratory 
practices, providing an assurance of quality data, and also as-
sisting those who are establishing a new laboratory or moder-
nizing old ones.

Key words: Urinary iodine. Iodine Deficiency Disorders.  
Laboratory Proficiency. Laboratory Methods.
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INFLUENCE OF VELOCITY OF WEIGHT GAIN IN 
THE FIRST MONTHS OF LIFE IN THE NUTRITIONAL 
STATUS OF CHILDREN 4-7 YEARS
S A. Vieira1, L F R.  Sant´Ana1, T C A. Magalhães1, A Q. 
Ribeiro1, S E. Priore1, S C C. Franceschini1

1Department of Nutrition and Health, Universidade 
Federal de Viçosa, Viçosa, Minas Gerais, Brazil

Background and objectives: Risk factors for the develop-
ment of overweight were identified in different age groups, es-
pecially those where there was a greater acceleration of growth, 
as the beginning of life. There are studies that show a relations-
hip between the growth rate in the first months of life and risk 
of obesity later in life. Given the above, the aim of the study was 
to evaluate the influence of velocity of weight gain (VWG) at 
4-6 months in the nutritional status of children aged between 4 
and 7 years of Viçosa, Minas Gerais, Brazil. 

Methods: Retrospective cohort study, whose sample con-
sisted of 257 children 4-7 years old who were accompanied by 
Lactation Support Program (PROLAC) in the first months of 
life. The retrospective data of weight gain were obtained from 
the records of attendance of PROLAC for calculating the VWG. 
At ages 4 to 7 years were obtained measures weight and height 
to calculate body mass index for age (BMI / A). Descriptive 
analysis, simple and multiple linear regression. 

Results: Children assessed, 55,2% were male, mean age of 
71,5 (SD = 12,5) months. The prevalence of overweight was ob-
served in 24,9%. In multiple linear regression analyzes, after 
adjusting for control variables, it was found that increasing the 
VWG 4-6 months explained the occurrence of higher BMI / A 
(β = 0,10, 95% CI = 0,07 – 0,13, p <0,001). 

Conclusions: The association between increased VWG in 
the first months of life and the occurrence of higher values 
BMI / A at later ages suggests that this criterion can be used to 
identify children at higher risk for changes in nutritional status 
throughout life. 

Key words: Child, velocity of weight gain, nutritional status.

Support: FAPEMIG e CNPq

PO3371
ASSOCIATION BETWEEN IRON STORES AT BIRTH 
AND TIME OF CORD CLAMPING AND ANEMIA IN 
CHILDREN AT SIX MONTHS
F C C. Oliveira1, S E Priore2, L F R. Sant`Ana2, A Q. Ribei-
ro2, S C C. Franceschini2

1Integrated Education in Health Department, Uni-
versidade Federal do Espírito Santo, Vitória, Espírito 
Santo, Brazil 
2Department of Nutrition and Health, Universidade 
Federal de Viçosa, Viçosa, Minas Gerais, Brazil

Background and objectives: Iron deficiency anemia is the 
most common nutritional deficiency in children 6-24 months 
of age and, iron reserves at birth and time of cord clamping 
are the main determinants of this deficiency. The aim of this 
study was to evaluate the association between iron stores at 
birth and time of cord clamping on anemia in the sixth month 
of life. Methods: This is a cohort study conducted in Viçosa, 
Minas Gerais, Brazil, which were evaluated monthly children 
from birth to six months. At birth, was measured the time 
of cord clamping and cord blood collection and in the sixth 
month, the collection of venous blood. The parameters evalua-
ted were complete blood count, serum ferritin, serum iron and 
C-reactive protein (CRP). We excluded the results of ferritin in 
children with abnormal PCR at birth and at six months. The 
number of children evaluated at birth was 144 and, of these, 64 
did the blood collection at six months. 

Results: In the sixth month, the incidence of anemia in in-
fants was 56.2% and iron deficiency, 48.4%. Anemic children 
at six months showed average levels of ferritin at birth lower 
than non-anemic (p=0.01). Children with ferritin values at 
birth below the 25th percentile (corresponding to 74.9 mg/L) 
were two times greater risk of developing anemia at six months 
than those with values exceeding this percentile (p=0,003). The 
clamping time greater than 60 seconds was associated with hig-
her levels of ferritin at six months. 

Conclusions: It is clear the importance of prevention ma-
ternal anemia and gestational aiming better iron stores for the 
baby, besides the implementation of the time of cord clamping 
at least 60 seconds in the guidelines of labor.  

Acknowledgements: FAPEMIG e CNPq

Key words: Cord clamping, iron stores, anemia, children, 
neonate. 
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THE EFFECT OF AN INTERVENTION WITH FISH 
AND SHELLFISH ON MERCURY, ARSENIC, LEAD, 
AND CADMIUM LEVELS IN BLOOD
M. Outzen1, A. Tjønneland1, E H. Larsen2, K K. Ander-
sen1, K. Overvad3, A. Olsen1

1Unit of Diet, Genes and Environment, Danish 
Cancer Society Research Center, Copenhagen, 
Denmark 
2Department of Food Chemistry, National Food 
Institute, Technical University of Denmark, Søborg, 
Denmark 
3Section of Epidemiology, Department of Public 
Health, Aarhus University, Aarhus, Denmark

Background and objectives: Fish and shellfish are rich in 
essential nutrients including selenium and iodine. Conversely, 
consumption of fish and shellfish may also lead to exposure 
to heavy metals, a potential health risk. This study aimed to 
investigate the effects of fish and shellfish intake on mercury, 
arsenic, lead, and cadmium levels in whole blood.    

Methods: In this randomised, controlled dietary inter-
vention study, a total of 102 healthy, non-smoking, men and 
women aged 50-74 years were randomised to an intervention 
(n=51) or to control (n=51). Intervention participants recei-
ved one kg fish and shellfish/week for 26 weeks. Control par-
ticipants received no intervention. Non-fasting blood samples 
were collected at baseline and after 13 and 26 weeks’ interven-
tion. Whole blood levels of mercury, arsenic, lead, and cad-
mium were determined by inductively coupled plasma-mass 
spectrometry (ICP-MS). Mean change (SD) between baseline 
and week 26 was calculated within the two groups using a two-
sample t test. Data was collected in a study, where the primary 
aim was to investigate the effect of the intervention on sele-
nium status.     

Results: Data analysis is ongoing, and the results presented 
in this abstract are preliminary. In total, 84 persons completed 
the study (n=42, intervention; n=42, control). Mean change 
(SD) in the intervention group was:  5.6 µg/L (1.8) for mercury, 
5.9 µg/L (4.1) for arsenic, 3.7 µg/L (6.3) for lead, and 0.04 µg/L 
(0.24) for cadmium. In the control group, the mean change was 
0.48 µg/L (1.3) for mercury, -1.2 µg/L (5.3) for arsenic, 0.56 
µg/L (6.3) for lead, and 0.05 µg/L (0.23) for cadmium.    

Conclusions: The preliminary results indicate that 26 wee-
ks’ intervention with fish and shellfish increases mercury, arse-
nic, and lead blood levels in this population.     

Key words: Fish, shellfish, intervention, heavy metals. 

PO3373
EVALUATION OF NUTRITIONAL STATUS USING 
ANTHROPOMETRIC AND BIOCHEMICAL INDICES 
OF COMMUNITY DWELLING OLDER PERSONS
O. Nzeagwu1, A. Uwaegbute1

1Department of Human Nutrition and Dietetics, 
Michael Okpara University of Agriculture Umudike, 
Umuahia, Abia State, Nigeria                             

Background and objectives: Older persons are on the in-
crease; nutrition and health risks increase with age. Objective: 
evaluate the nutritional status of community dwelling older 
persons using anthropometric and biochemical indices.  

Methods: Cross sectional study in semi urban and rural 
communities comprising 600 older community dwellers aged 
≥ 65years.  Nutritional status was assessed by body mass index 
(BMI), mid upper arm circumference (MUAC), waist-hip ratio 
(WHR), waist circumference (WC), calf circumference (CC). 
Serum haemoglobin (Hb), albumin, ferritin, total choleste-
rol (TC), low density lipoprotein (LDL),  C- Reactive protein 
(CRP) were assessed for 25% of the subjects using standard 
procedures and compared with recommended cut-off.   

Results: Majority (62.7%) had normal BMI, 21.33% were 
overweight. 74% were at risk of heart disease with WHR. 
75.6% had normal MUAC, 24.33% were malnourished. 69.5% 
had normal WC and 30.5% had increased risk of abdominal fat 
adiposity.  56.2% had normal CC, 43.8% were at risk of malnu-
trition. High prevalence of anaemia as 78% had low Hb. 81% 
had serum ferritin levels below normal range. About 43.3% had 
normal albumin level, 56.7% were within abnormal range of 
either < 35 or > 50g/l. 82.7% were in  lower risk category (< 
1mg/l) of CRP. 82% had desirable total cholesterol, 53.3% had 
optimal LDL levels. Age correlated (p<0.05) negatively with 
CC (r = -0.22), (p<0.01) with MUAC (r = -0.295, positively 
with albumin (p < 0.05, r = 0.214) in females. Significant re-
lationship (p<0.01) existed between Hb and ferritin for males 
(r = 0.794) and females (r = 0.839). Negative relationship (p < 
0.05) noted for Hb and CRP (r = -0.261). Positive association 
(p< 0.01) between BMI and CC, MUAC, WC; TC and LDL.   

Conclusion: Most had normal BMI; many were at risk of 
heart disease with WHR. High prevalence of anaemia.   

Key words: Nutritional status, anthropometric, older per-
sons. 
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A HEALTHY DIETARY HABITS SCORE IS AN INDI-
CATOR OF DIET QUALITY IN NEW ZEALAND ADO-
LESCENTS
J E. Wong1,2, W R. Parnell1, S M. Williams3, P M L. Skid-
more1
1Department of Human Nutrition, University of 
Otago, Dunedin, New Zealand 
2Faculty of Healthy Sciences, Universiti Kebangsaan 
Malaysia, Kuala Lumpur, Malaysia 
3Department of Preventive and Social Medicine, 
University of Otago, Dunedin, New Zealand

Background and objectives:  Adoption of optimal dietary 
habits during adolescence may have a protective effect against 
chronic diseases later in life. This study aimed to examine 
whether reporting more healthful dietary habits is associated 
with a better diet quality in New Zealand (NZ) adolescents.      

Methods:  A 17-item Healthy Dietary Habits Scores for 
Adolescents (HDHS-A) was developed based on dietary habits 
information. Using the 2008/09 NZ Adult Nutrition Survey 
data, adolescents aged 15 to 18 years (n = 694) who completed 
a single 24-hour diet recall and dietary habits questions were 
included in this secondary analysis. Post-hoc trend analyses 
were used to identify the associations between HDHS-A and 
nutrient intakes estimated by 24-hour diet recalls.    

Results:  A higher intake of protein, dietary fibre, polyun-
saturated fat and lactose, and a lower intake of sucrose were 
associated with increasing thirds of HDHS-A. Significant posi-
tive associations were also found between HDHS-A and most 
micronutrients (P<0.05).    

Conclusions:  Reporting of more healthful dietary ha-
bits was associated with a more favourable nutrient profile. A 
healthy dietary habits score may serve as an indicator of diet 
quality in NZ adolescents.    

Key words:  Diet quality, adolescents, nutrient intake

PO3375
IODINE STATUS OF NEW ZEALAND ADULTS HAS 
IMPROVED SINCE MANDATORY FORTIFICATION 
OF BREAD
J. Edmonds1, R. McLean2, S. Williams2, S. Skeaff3

1Ministry for Primary Industries, Wellington, New 
Zealand 
2Department of Preventative and Social Medicine, 
University of Otago, Dunedin, New Zealand 
3Department of Human Nutrition, University of 
Otago, Dunedin, New Zealand

Background and objectives: In 2009, mandatory fortifica-
tion of bread with iodine was introduced in New Zealand to 
address the re-emergence of mild iodine deficiency that has oc-
curred over the past two decades. The study aimed to measure 
iodine status and estimate iodine intake of New Zealand adults 
18-64 years of age following mandatory iodine fortification of 
bread.   

Methods: A cross-sectional survey of 301 men and women 
aged 18-64 years living in Dunedin and Wellington was under-
taken during February-November 2012. A 24-hour urine co-
llection, demographic questionnaire and iodine-specific FFQ 
were completed; and height and weight measured. Urine co-
llections were analysed for iodine and reported as median uri-
nary iodine concentration (UIC) µg/L and median urinary io-
dine excretion (UIE) µg/day. Iodine intakes, with and without 
discretionary salt use, were estimated using the FFQ.    

Results: The median UIC for adults was 73 µg/L, indica-
tive of mild iodine deficiency according to WHO/UNICEF/
ICCIDD population iodine status criteria. The mean urinary 
volume was 2.0L. The median UIE was 127 µg/day and estima-
ted iodine intake using the FFQ, that included discretionary 
iodised salt use, was 132µg/day. Iodine intake was significantly 
associated with the UIC (p=0.040) and UIE (p=0.003); howe-
ver bread iodine intake and iodised salt use were not associated 
with either the UIC or UIE.     

Conclusions: The iodine status of New Zealand adults has 
improved (from 53 to 73 µg/L) since the introduction of man-
datory iodine fortification, however not enough to meet the 
cut-off of >100µg/L. Caution is advised in applying the WHO/
UNICEF/ICCIDD criteria to the New Zealand adult popu-
lation as it is based on healthy school-aged children >6 years 
with a mean urinary volume half of that found in this study. 
The UIE is a better estimate of iodine in this population and 
suggests that the iodine status of New Zealand adults is now 
adequate.     

Key words: Iodine, bread, fortification, adults. 
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TRANS FATTY ACIDS CONSUMPTION LEVELS OF 
RESIDENTS LIVING IN THE TOKYO REGION
K. Yoshizawa1

1University of Nagasaki, Siebold, Guatemala

Background and objectives: There is evidence indicating 
that consumption of trans fatty acids (TFA) increases the risk 
of CHD and diabetes. WHO recommends that the average in-
take level is less than 1% of the total energy intake. Evaluation 
of TFA intakes of average people is limited in Japan due to par-
tially lack of information on TFA including the Food Compo-
sition Table.

Methods: In 2011 a questionnaire was disseminated by in-
ternet to consumer monitors in the Tokyo Region. Inclusion 
criteria for analyses are male and female aged 10s -60s with 200 
persons for each category, who completed the questionnaire, 
resulting in 1464 persons. The questionnaire consists of a food 
list, intake frequencies and portion sizes. TFA intake levels 
were calculated by use of information available in published 
papers and documents including the USDA food composition 
database. ANOVA and t-test were used to compare means of 
different groups. 

Results: The mean intake for the total study population is 
1.45/day (sd1.56 g/day) with a range 0-16.11 g/day. CV% is 
107. The mean intake of the female group is higher than that of 
the male group (t-value 2.615, p=0.009). Levels of three groups, 
housewives, students and company employees are 1.79 g, 1.47 
g and 1.26 g respectively, showing the intake of housewives 
(ANOVA, p=0.000) was highest. There was no information on 
total energy intakes. Therefore the energy level 2000 kcal/day 
was used to calculate TFA intakes % of total energy intakes. In 
this study population, 7% people would consume > 1% (4.5 g/
day) and 19% would consume >2% (2.25 g/day) of the total 
energy intakes.

Conclusions: Generalizability from the findings is limited 
due to the sampling method of this study population: however, 
the findings suggest some groups are exposed to higher levels 
of TFA than the threshold.

Acknowledgements: Tomoko Kondo and Mika Kondo

Key words: Trans fatty acids, TFA, internet, survey
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PHYTASE IMPROVES AVAILABILITY OF MINE-
RALS FROM FORTIFIED TODDLER CEREALS – AN 
IN-VITRO MODEL
V. Elste1, T. Barbara1, K. Vogel1, K. Wertz1

1DSM Nutritional Products Ltd., Basel, Swirtzeland

Background and objectives:   Iron deficiency anemia is a 
major public health problem, and infants are particularly vul-
nerable. Complementary infant foods are typically based on 
cereals and legumes, both containing valuable minerals, but 
also phytate, which binds minerals. Phytate-bound minerals 
are poorly bioavailable for humans.   We used Tolerase™ P 
phytase as a food processing aid to make two toddler cereals 
based on various crops, and investigated in an in vitro model, 
how phytate reduction in the cereals was linked to soluble, hen-
ce available, minerals in the cereals.  

Methods:   For estimation of food mineral bioavailability, 
soluble minerals and total mineral content were measured in 
an in vitro model of gastric digestion. The amounts of total vs. 
soluble iron, zinc, calcium and phosphorus were measured in 
the cereals treated with phytase, and compared to control ce-
reals with the same composition.  

Results:   Tolerase™ P phytase increased the levels of soluble, 
hence available, minerals. Soluble iron increased by 9 fold (0.7 
to 6.7 mg/kg), phosphorus by 1.6 fold, calcium by 2 fold, and 
zinc by 3.5 fold. 

Conclusions:   Tolerase™ P phytase can remarkably impro-
ve the amount of soluble minerals in toddler cereals. The data 
support using phytase to enhance the bioavailability of essential 
minerals from cereals, and thus to help cover the physiological 
mineral requirements toddlers need for healthy development.     

Key words: Phytase, minerals, bioavailability, cereals, in-
vitro. 
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THE EFFECT OF MATERNAL OBESITY ON IRON 
STATUS, PLACENTAL TRANSFERRIN RECEPTOR 
EXPRESSION AND PREGNANCY OUTCOME. RE-
SULTS OF PREOBE-STUDY
L.M. Garcia-Valdes1, Campoy. C2, I. Rusanova2, M. Segu-
ra2, M T. Miranda3, M C. Padilla4, A. Marcos5, L. Gam-
bling1, C. Kennedy1, H E. Hayes1, H J. McArdle1

1Rowett Institute of Nutrition and Health, University 
of Aberdeen, UK 
2Department of Paediatrics, School of Medicine, 
University of Granada, Spain 
3Department of Statistics, School of Medicine, Uni-
versity of Granada, Spain 
4Department of Obstetrics and Gynecology, Univer-
sity Hospital San Cecilio, Granada, Spain 
5Department of Metabolism and Nutrition, Institu-
te of Food Science and Technology and Nutrition 
(ICTAN), CSIC, Madrid, Spain

Background and objectives: Obesity is associated with de-
creased iron status, possibly due to a rise in hepcidin, a regula-
tor of iron absorption. Iron deficiency (ID) during pregnancy 
has deleterious consequences for mothers and offspring. Leptin 
up-regulates hepcidin expression and might be part of the abe-
rrant iron metabolism in obesity. The aims of this study are: a) 
does maternal obesity result in reduced iron status? b) is leptin 
the link between obesity, hepcidin and decreased iron status? 
and c) can the placenta compensate the decreased iron status 
by increasing pTfR levels?

Methods: Iron status from pregnant women was estimated 
by serum transferrin receptor (sTfR) and ferritin levels (Fnt), 
serum leptin and hepcidin by luminex assays and pTfR by 
Western-blotting. Normal (BMI<25 kg/m2; n:126) and obe-
se women (BMI≥30 kg/m2; n:43) were classified according 
to iron status (IS: Iron sufficiency, Hb>110g/L, Fnt>12mg/L; 
ID without anaemia, Hb>110g/L, Fnt<12mg/L; IDA: ID with 
anaemia, Hb< 110g/L, Fnt< 12mg/L) measured at 24, 34 weeks 
of gestation and at delivery. 

Results: ID was more common in obese than in controls 
(Fnt: 16.31±6.64, n=17 vs 25.60±14.38, n=76; p=0.020; sTfR 
(27.24±11.49, n=18 vs 21.83±6.71, n=67; p=0.022), with in-
verse correlation between pre-pregnancy BMI and iron sta-
tus parameters. Hepcidin levels were significantly higher 
among obese pregnant women at delivery (23.16±9.96, n=18 
vs 16.55±9.68, n=62; p=0.034). Statistically significant corre-
lations were found between pre-pregnancy BMI and hepcidin 
at delivery (r=0.2, p=0.046), leptin levels (r=0.6; r=0.5, r=0.4, 
p<0.0001) and leptin cord blood (r=0.3, p=0.007). Significantly 
pTfR expression was inversely related to maternal iron status, 
independently of BMI, and positively correlated with serum 
leptin levels.    

Conclusions: Although causality cannot be demonstrated, 
these data imply altered regulation of iron metabolism in obe-
se women. Importantly, these data also demonstrate that iron 
levels, rather than other regulators, modulate pTfR expression 
in the placenta.

Key words: Obesity, iron, leptin, hepcidin, placenta.
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PO3379
FOLIC ACID DIETARY STATUS AND B12 DEFICIEN-
CY ARE CRITICAL FACTORS TO EVALUATE HEPA-
TIC AND VASCULAR DAMAGE IN GROWING RATS
T. Partearroyo1, N. Ubeda1, E. Sánchez-Campayo1, G. 
Varela-Moreiras1

1University CEU San Pablo, Madrid, Spain

Background and objectives: Vitamin B12 and folic acid 
(FA) deficient diets may block the methylation route, by re-
ducing S-adenosylmethionine (AdoMet) concentration, accu-
mulating homocysteine (Hcy) and increase of oxidative stress. 
Moderate FA supplementation under B12 deficiency status, 
partially reverts. Therefore, deficient diets in both vitamins po-
tentially may result in liver and/or vascular damage. The study 
was conducted to evaluate the effect of different   dietary FA 
and vitamin B12 levels on hepatic and vascular parameters du-
ring growth.    

Methods: Six-week male Sprague-Dawley rats (n=50) divi-
ded in four groups were fed during 30 days the following diets:  
Control B12/Control FA (CBCF): 50 μg vitamin B12/ 2 mg FA  
Deficient B12/Deficient FA (DBDF): 0 μg vitamin B12/ 0 mg 
FA  Deficient B12/Control FA (DBCF): 0 μg vitamin B12/ 2 
mg FA  Deficient B12/Supplemented FA (DBSF): 0 μg vitamin 
B12/8 mg FA  We evaluated serum lipid profile (total choles-
terol (TC), triglycerides, oxidized low density lipoprotein and 
high density lipoprotein), apolipoprotein (Apo) A and B, an-
giotensin converting enzyme and liver function biomarkers 
(transaminases).  

Results: Serum folate and vitamin B12 levels varied ac-
cording to the dietary treatment. Plasma homocysteine  was 
significantly higher in  B12 deficient groups, whereas plasma 
triglyceride  was significantly reduced for the DBSF group. 
Serum lipoproteins, TC, Apo, ACE and transaminases concen-
tration were unmodified. In previous studies we demonstra-
ted that FA deficiency compromises methionine metabolism, 
whereas supplementation did not show any additional positive 
effect compared to a control diet even in a critical physiological 
process such as growth. In addition, B12 and FA deficiencies 
increased oxidative stress at liver and plasma.    
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Conclusions: Vitamin B12  status  affects the  response to 
different FA levels through changes in liver methionine cycle 
and oxidative stress, without  modification of the lipoprotein 
profile, neither other liver biomarkers and/or vascular damage.     

Key words:  Vitamin B12 status; dietary folic acid; oxidative 
stress; vascular damage. 

PO3380
HEALTH RISKS OF TOO LOW AND TOO HIGH IN-
TAKE SHOULD BE EQUALLY CONSIDERED WHEN 
SETTING MICRONUTRIENT LEVELS IN FOOD
M. Bruins1, K. Klaus2

1DSM Biotechnology Center, Delf, The Netherlands 
2Sight and Life

Background and objectives: Food fortification is a main 
strategy countries can use to address population-wide vitamin 
A deficiency. Risk-benefit models can be used to set vitamin A 
fortification levels. Adverse health consequences of vitamin A 
intakes below the Estimated Average Requirement (EAR) are 
very different from those above the Upper Level (UL) both in 
terms of nature and severity. Risk-benefit methods exist that 
equally consider the health impact of micronutrient intake at 
the two ends of the intake spectrum. As example, the net risk-
benefit was calculated for country-wide vitamin A-fortification 
of foods in India among children under five years of age.  

Methods: The health impact was calculated for vitamin A 
fortification (25% of recommended level) of each of following 
food vehicles: oil, wheat flour and rice, sugar, or milk products. 
In the first step, current health burden among under-fives was 
expressed in Disability Life Years (DALYs) lost. In a next step, 
DALYs to be averted resulting from vitamin A fortification 
were calculated. The WHO model for calculating DALYs was 
used. Calculations were built on India’s 2010 demographics of 
under-fives and household intake data. Disability weights for 
xerophthalmia were used. Relationships between vitamin A in-
take and xerophthalmia prevalence, mortality rate and possible 
toxic effects were modeled.   

Results: Depending on the food vehicle, up to ~80% of the 
EAR and ~20% of the dietary gap of under-fives could be met 
by (25%) vitamin A fortification. The minimal impact would be 
10 million DALYs averted. If fortifying all food vehicles at 25%, 
prevalence of xerophthalmia and mortality could reduce by 
half with no adverse health effects at the 97th intake percentile.  

Conclusion: Estimating the health consequences of vitamin 
A fortification at both ends of the intake spectrum may assist 
in making deliberate decisions on food fortification programs.    

Key words: Risk-model, fortification, vitamin A, infants.
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T6. Functional Foods and Bioactive 
Compounds

PO2658
EVALUATION OF DEFATTED SOY BASED FORMU-
LAS PREPARED FOR INFANTS AND YOUNG CHIL-
DREN WITH ACUTE DIARRHEA
S. Zaki1, M. Abou-Zekri2, A. El-Akel1, L. El-mahdi3, N. 
Hassan4

1Department of Food Technology,Faculty of 
Agriculture,Cairo University,Giza, Egypt 
2Department of Endemic Diseases, Abou Elrish Chil-
dren Hospital, Cairo university, Cairo, Egypt 
3Department of Horticulture Crops, Food Technoloy 
Institute, Agriculture Research Center, Ministry of 
Agriculture,Giza, Egypt 
4Department of Experimental Kitchen, Food Te-
chnology Institute, Agriculture Research Center, 
Ministry of Agriculture,Giza, Egypt

Background and objectives: Recent data supported that 
diet composition introduced to infants and young children 
during diarrheal episodes is controversial so it has been the 
concern of extensive research. Study aimed to formulate and 
evaluate some proposed formulas for this group during acute 
diarrhea.

Methods: Six different defatted soy based formulas with 
yellow carrots, rice, potato starch powder and orange were 
prepared. Outpatients’ infants and young children (140) with 
acute diarrhea, visiting the Center for Social and Preventive 
Medicine, Cairo University Children’s Hospital, Egypt, were 
enrolled in the study. Participants were randomly assigned to 7 
groups, 20 each. The control group did not receive any dietetic 
intervention. At the first visit, participant’ mother in the other 
groups randomly received a formula at in a powder form to 
be dissolved and used at home. Patients were followed up for 
2 weeks in two visits (after 5 and 15 days of enrollment) and 
assessed for diarrhea duration, number of motions/day, stool 
consistency, weight gain and their acceptability of the formulas. 
Statistical analysis of the results was performed.

Results: Feeding patients formulas demonstrated insignifi-
cant (p< 0.05) differences among age, gender, and illness cha-

racterize of cases. The percentages of cases with watery, loose 
and semi solid stools were greatly reduced after five days in all 
the groups. Insignificant difference (p< 0.05) was found among 
weights of formulas’ groups and control at enrollment, after 5 
and 15 days. These groups showed significantly lower mean 
number of motions per day after getting proposed formulas for 
5 dayscompared to control group (p<0.001).

Conclusions:During diarrhea episodes, feeding partici-
pants proposed formula showed better outcome than those not 
receiving dietetic intervention.

Key words: acute diarrhea, infant, young children, soy ba-
sed formulas.

PO2659
DEVELOPMENT OF PROBIOTIC FOOD MULTIMIX 
(PFMM)
R. Djoulde Darman1

1Department of Agriculture Husbandry and By pro-
ducts, The Higher Institute of the Sahel, University 
of Maroua, Maroua, Cameroon

Background and objectives: The food multimix (FMM) 
concept is one of the attempts used successfully by interna-
tional programmes to meet the food insecurity challenges in 
poor African rural area. Despite its success the current FMM 
formulation concept target mainly common nutrient as car-
bohydrates, protein and vitamins thus lacking some bioactive 
compounds. This paper aims at adding live Bifidobacterium to 
a FMM formulation to develop a FMM enriched with bioactive 
compound.

Methods: The FMM were developed using fermented 
sorghum flour, cowpea, tiger nuts milk, red Hibiscus extracts 
and Aloes vera extracts. The probiotic were a strain ofBifido-
bacterium Longum isolated from chocolate bars. The FMM 
were first prepared and aliquot (102UFC/g to 1010UFC/g) of 
live encapsulated bifidobacterium added. The mixture allowed 
drying in an owen. The Arrhenius model supplemented by the 
linear model was used to predict the survival time of bifidobac-
terium in PFMM stored at ambient conditions.

Results: The proximate composition of developed PFMM 
shows an energy value of 427.77±23 Kcal/100g, a protein value 
of 23.4±6g/100g, and total fats value of 6.29g/100g. Vitamins 
iron and calcium were also recorded. The survival time experi-

Posters

Ann Nutr Metab 2013;63(suppl 1): 1-1960 Published online: September 13, 2013



1552 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

ments indicate an optimal rate of bifidobacterium as 106UFC/g 
with 30% death after 6 month storage time.

Conclusions: The new probiotic food multimix can be con-
sidered as a powerful bioactive enriched meal, with adequate 
required energy and key nutrients together with live microro-
ganisms for bioactives compound.

Key words:Probiotics, Food multimixt, North Cameroon

PO2661
BENEFITS OF HYDROLYSED COLLAGEN SUPPLE-
MENTATION IN SKIN’S PHYSIOLOGY OF MIDDLE-
AGED PORTUGUESE WOMEN
N. Tavares1, C. Rosado1, L. Rodrigues1, S. Abreu1,2

1CBIOS, Escola de Ciências e Tecnologias da Saúde, 
Universidade Lusófona, Lisboa, Portugal 
2Research Centre In Physical Activity, Health and 
Leisure, Faculty of Sport, University of Porto, Porto, 
Portugal

Background and objectives:Collagen play a key role in 
normal dermatologic functioning. However, very few is known 
about the effects of hydrolysed collagen supplementation on 
skin’s functions.We evaluated the effects resulting fromhydro-
lysed collagen intake in skin’s water profile and biomechanicsin 
mature women.

Methods:Using data from measurements of transepidermal 
water loss, epidermal capacitanceand biomechanical beha-
viour, before and after 30 days of supplementation we evalua-
ted effects on skin’s physiology in 18 women, 52.3y (SD±7.3).
Volunteer’s hydration status was assessed by plasma osmolality. 
Supplementation consisted in 2,5 g hydrolysed collagen or pla-
cebo each day for 30 days. A randomized, placebo-controlled, 
double-blind trial was chosen.

Results: The marker of hydration status was within the 
range of normalcy for all women. Hydrolysed collagen supple-
mentation significantly increased skin hydration (p=0.000) 
and elasticity (p=0.000). Significant variation in transepider-
mal water loss could not be observed.

Conclusions: In the present experimental conditions, a 2,5 
g per day oral hydrolysed collagen supplementation improved 
skin hydration and elasticity.

Key words: Collagen hydrolysate, supplementation, skin, 
women

PO2662
DEVELOPMENT OF TASTY BREAD CONTAINING 
FUNCTIONAL ULVA PERTUSA POWDER
T. Yamauchi1, A. Koide1, K. Matsumoto2, K. Mamiya1, T. 
Banno2, A. Yamamoto3, M. Moriyama4

1Faculty of Human Life and Environmental Sciences, 
Nagoya Women’s University, Nagoya, Aichi, Japan 
2Department of Applied Life Studies, College of 
Nagoya Women’s University, Nagoya, Aichi, Japan 
3Department of Food Science and Nutrition, Aichi 
Gakusen College, Okazaki, Aichi, Japan 
4Faculty of Human Life and Environmental Sciences, 
Aichi Gakusen University, Okazaki, Aichi, Japan

Background and objectives: Ulva pertusa (Sea lettuce) has 
not been used as food in Japan due to its tough fibrous texture; 
however, in light of recent findings that the seaweed contains 
high levels of iron, calcium, vitamins, and polyphenols, its po-
tential food applications are currently drawing increasing at-
tention. We attempted to develop tasty loaf bread, which is the 
most regularly consumed type of bread in Japan, containing 
ulva pertusa powder to utilize the functional components of 
the plant.

Methods: Bread samples were prepared to contain powde-
red ulva pertusa (particle size, 250 ƒÊm) at levels of 0 (control), 
1, 2, and 3%, and examined for the contents of vitamin C, chlo-
rophyll, and polyphenols, along with DPPH radical-scavenging 
activity, specific loaf volume, color, texture (using a creep me-
ter), and sensory attributes (on a five-point scoring system). 
Data were analyzed by Tukey-Kramer’s test (p<0.05).

Results: The contents of vitamin C, polyphenols, and chlo-
rophyll, and the level of DPPH radical-scavenging activity in-
creased with the amount of added ulva pertusa powder. The 
breads containing 2 and 3% ulva pertusa powder showed a 
significantly lower specific loaf volume, a significantly higher 
hardness value, and a significantly lower cohesiveness value 
than the control. In relation to the amount of added ulva per-
tusa powder, there was a significant reduction in lightness and 
a significant increase in greenness and yellowness. The bread 
containing 1% ulva pertusa powder received significantly hig-
her scores in the sensory evaluation than the other breads.

Conclusions: The contents of the functional components 
increased with the amount of ulva pertusa powder added, and 
the bread containing 1% ulva pertusa powder was ranked first 
in terms of preference. Regular consumption of ulva-pertusa-
containing bread could be an effective way to increase the in-
take of its functional components.

Key words: ulva-pertusa-containing bread, functional 
components, color, texture, preference
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PO2663
ANTIOXIDANT ACTIVITY AND PHENOLICS CON-
TENT OF SWEET CHERRIES (PRUNUS AVIUM L.) 
FROM NORTHERN SERBIA
M. Popovic1, D. Prvulovic1, D. Malencic1, M. Ljubojevic1, 
G. Barac1, V. Ognjanov1, B. Popovic1

1Faculty of Agriculture, University of Novi Sad, Novi 
Sad, Serbia

Background and objectives: Sweet cherry is a valuable sou-
rce of some bioactive compounds important for human health 
preservation. Recent increasing interest in nutraceuticals and 
functional foods has led plant breeders to initiate selection of 
crops with higher antioxidant activity. Red fruits, including 
sweet cherries, have been reported to contain various phenolics 
which contribute to total antioxidant activity. Thus, the aim of 
this study was to determine the fruit content of different phe-
nolic compounds and to estimate their antioxidant activity.

Methods: Red-colored fruits of 15 cultivars were collec-
ted from the productive orchard “Sloga” at Ka, in vicinity of 
Novi Sad. The plants were growing under continental semi-
arid agroecological condition typical for the Panonnian plain 
lowlands representing the north of Serbia. The content of total 
polyphenolics (TP), total tannins (TT), total flavonoids (TF) 
and anthocyanins (A) has been determined in 70% ethanol 
fresh fruit extracts. In addition, the DPPH and FRAP antioxi-
dant assays were evaluated, as well.

Results: TP content in the sweet cherries ranged from 7.45-
147.31 mg GAE 100-1 g fresh weight (f.w.). Cv. Peter had the 
highest TP and TT content, followed by Katalin (137.55 mg 
100-1 g) and Carmen (126.90 mg 100-1 g). The cultivars with 
high TF content observed were Peter, Rita and Margit with 
41.80, 39.00 and 36.98 mg rutine g-1 f.w., respectively. Sweet 
cherries cultivars abundant in TP, TT and TF also contained 
more anthocyanins. The highest content was in the Katalin 
fresh fruits, 0.69 mg cyanidin-3-glycoside g-1 f.w. The DPPH-
values for investigated extracts varied in a wide range between 
39.76% and 78.71%.

Conclusions: DPPH activity was found to have a positive 
correlation with TP (0.771), TT (0.747) and A (0.548). Howe-
ver, the correlations of FRAP values with phenolics were rela-
tively lower. 

Key words: sweet cherries, polyphenolics, antioxidant ac-
tivity

PO2664
PROTECTIVE EFFECT OF LYCOPENE AGAINST 
ACUTE MYOCARDIAL INFARCTION
Y. Zhang1, H. Wang2, Y. Hou3, Y. Yang2, H. Pan1

1Department of Nutrition and Food Hygiene, Public 
Health School of Harbin Medical University, Harbin, 
China 
2The Second Affiliated Hospital of Harbin Medical 
University, Harbin, China 
3Department of Pharmacology, Harbin Medical 
University, Harbin, China

Background and objectives: The present study has been 
designed to investigate the preservation of lycopene for acute 
myocardial infarction in vivo.

Methods: Wistar rats were randomly assigned either to 
lycopene, acute myocardial infarction (AMI) model and the 
normal groups. Lycopene group was given lycopene dissolved 
in olive oil each day, while the model group and normal group 
were given olive oil in the same amount. After 30 days, rats of 
lycopene group and model group were performed left anterior 
descending coronary artery ligation to establish AMI model. 
The severity of AMI and parameters of oxidative stress were 
assessed by the serum, histopathological exam and myocardial 
homogenate.

Results: Pretreatment with lycopene significantly increase 
the survival rate, reduce the infarct size and amount of myocar-
dial enzymes. The alleviation of coagulative necrosis in ventri-
cle of lycopene group was confirmed by the histopathological 
exam. The comprehensive oxidative stress assessment indicated 
lycopene significantly decreased the amount of the products of 
lipid peroxidation, protein damage, and DNA damage, signifi-
cantly increased the amount of antioxidative enzymes.

Conclusions: Lycopene had a myocardial preservation and 
the effect might attenuate the intensified oxidative stress in 
AMI and stimulate the generation of endogenous antioxidants.

Key words: Lycopene; Myocardial preservation; Acute 
myocardial infarction; Oxidative stress; Rats
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PO2665
ANTIOXIDATIVE AND HEPATOPROTECTIVE 
EFFECTS OF GLOSSOGYNE TENUIFOLIA ON ACE-
TAMINOPHEN-INDUCED LIVER DAMAGE IN MICE
Y. Lu1, Y. Tien1

1Department of Nutritional Science, Fu-Jen Catholic 
University, New Taipei City, Taiwan

Background and objectives: Acetaminophen (APAP), a 
commonly used antipyretic and analgesic agent, can cause 
acute liver failure by overdose. Glossogyne tenuifolia (GT), 
Hsiang-Ju, used to prepare an herbal tea in Penghu, Taiwan, 
has been shown in recent research to exhibit antioxidative, 
antic-inflammatory, and anticarcinogenic properties. The pre-
sent study investigates the antioxidative and hepatoprotective 
effects of GT against acetaminophen-induced acute liver injury 
in BALB/c mice.

Methods: The extracts of GT by various solvents (hot 
water, 50% ethanol and 95% ethanol) were used to compare 
the DPPH radical scavenging activity, reducing powder, total 
phenolic contents, and trolox equivalent antioxidant capacity 
(TEAC). 

Results: The results showed that hot water extracts exert 
an excellent antioxidative capacity and were thus used in the 
animal experiment. The 30 male BALB/c mice were randomly 
divided into negative control group (APAP 400mg/kg), posi-
tive control group (N-acetylcysteine 600 mg/kg bw) and two 
GT groups at different dosages (100, 300 mg/kg respectively). 
After the administration of different oral treatments for one 
week, APAP was administered to the mice on the seventh day. 
The results showed that mice treated with GT had significantly 
decreased serum levels of alanine aminotrasferase (ALT), as-
partate aminotrasferase (AST), and lipid TBARS (thiobarbi-
turic acid-reactive substances), but total antioxidant capacity 
(TEAC) was not affected. GT-H (300 mg/kg) increased catalase 
activity in the liver; no prominent effects were demonstrated 
on superoxide dismutase, glutathione S-transferase, glutathio-
ne peroxidase.

Conclusions: In conclusion, hot water extract of GT may 
have potential antioxidant capacity and exert hepatoprotection 
in mice.

Key words: acetaminophen, Glossogyne tenuifolia, hepato-
protective, antioxidative

PO2666
IN VITRO METABOLISM OF 3,5,6,7,8,3’,4’-HEPTA-
METHOXYFLAVONE BY RAT LIVER MICROSOMES
N. Koga1, M. Matsuoka1, C. Ohta1, Y. Kato2, K. Haragu-
chi3, O. Kimura4, T. Endo4

1Faculty of Nutritional Sciences, Nakamura Gakuen 
University, Japan 
2Faculty of Pharmaceutical Sciences, Tokushima 
Bunri University, Japan 
3Daiichi College of Pharmaceutical Sciences, Japan 
4Faculty of Pharmaceutical Sciences, Hokkaido 
Health University, Japan

Background and objectives: 3,5,6,7,8,3’,4’-Heptametho-
xyflavone (HepMF), a polymethoxyflavone present abundantly 
in the citrus peel, have been reported to show biological pro-
perties such as the inhibition of P-glycoprotein and the sup-
pression of growth of tumor cells. However, the mechanism 
which the activities are exerted by HepMF or its metabolites 
remains obscure. Therefore, the metabolism of HepMF was 
investigated using rat liver microsomes and the effects of ty-
pical cytochrome P450 (P450) inducers, phenobarbital (PB), 
3-methylcholanthrene (MC) and dexamethasone (DEX), were 
also examined.

Methods: HepMF was incubated for 20 min at 37ºC with 
rat liver microsomes, NADPH-generating system and HEPES 
buffer (pH 7.4) under aerobic conditions. Rat liver microso-
mes were prepared from untreated, PB-treated, MC-treated 
and DEX-treated rats. After incubation, an ice-cold methanol 
was added and the incubation mixtures were centrifuged. The 
supernatants were applied to HPLC.

Results: HepMF was metabolized to three major metabo-
lites (M-2, M-3 and M-4) and four minor metabolites (M-1, 
M-5, M-6 and M-7) by liver microsomes of untreated rats 
and the amount of M-2, M-3 and M-4 was 0.42, 0.56 and 0.12 
nmol/min/mg protein, respectively. PB treatment increased 
three major metabolites to about 2-fold and M-1 to 4.4-fold of 
untreated rats significantly. MC treatment increased both M-2 
and M-4 to about 3-fold of untreated rats and also accelerated 
the formation of M-5, M-6 and M-7 to 244-, 16- and 5-fold of 
untreated rats, respectively. Moreover, DEX showed the simi-
lar induction pattern to PB. From the spectral data of MS and 
1H-NMR, three major metabolites, M-2, M-3 and M-4, were 
assumed to be 4’-demethylated (OH), 7-OH and 6-OH meta-
bolites, respectively. The chemical structures of M-1, M-5, M-6 
and M-7 remain unclear because of their low yields.

Conclusion: These results suggest that CYP2B, CYP1A and 
CYP3A enzymes are responsible for HepMF metabolism.

Key words: polymethoxyflavone, metabolism, rat, liver
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PO2667
PLANT-BASED FOODS AS A SOURCE OF LIPOTRO-
PES FOR PREVENTING HEPATIC STEATOSIS
Fardet1, J. Martin1, J. Chardigny1

1Inra, CLERMONT-FERRAND, France

Background and objectives: Lipotropes are food com-
ponents that limit excessive hepatic triglyceride contents or 
steatosis. Steatosis is often associated with obesity and type 
2 diabetes, and may lead to more serious pathologies such as 
steatohepatitis, hepatic fibrosis and cirrhosis, or cancer. Yet, 
whereas steatosis concerns several millions people worldwide, 
the lipotropic potential of foods has never been studied; and 
lipotrope-rich foods remain quite unknown. Our objective was 
to characterize and quantify the lipotropic potential of plant-
based foods. 

Methods: From lipotrope contents found in literature and 
nutritional tables, 132 plant-based foods and 8 lipotropes (be-
taine, choline, myo-inositol, methionine, niacin, pantothenic 
acid, folates and magnesium) could have been selected. Plant-
based food lipotropic potential was expressed into a new index, 
the Lipotropic Capacity (LC) that integrates the sum of the 8 
lipotropic densities relative to a reference food. 

Results: Vegetables are the best source of lipotropes on a 
100 kcal-basis and plant-based foods are a more diversified 
source - but complementary - of lipotropes than animal-based 
products. Technological processes reduce plant-based foods li-
potropic potential by around 20%: while refining is the most 
drastic treatment, fermentations may tend to increase lipotro-
pe densities. By comparing lipotrope consumption via both 
French standard diet (INCA 2 survey) and Food guide pyra-
mid, we evaluated that our consumption in betaine, choline 
and myo-inositol may be increased: this can be easily reached 
by choosing lipotrope-dense foods like beetroot, spinash or co-
ffee.On a one euro-basis, grains products (i.e. cereals, nuts and 
leguminous and oleaginous seeds) are the best compromise 
between a high LC and a cheap supply in lipotropes. 

Conclusions: The LC allows easily ranking foods according 
to their lipotropic potential. But, it remains indispensable to 
carry out studies in humans to relate food LC with prevalence 
of hepatic steatosis. 

Key words: Lipotropes, plant-based foods, lipotropic capa-
city, technological processes, consumption

PO2668
NOURISHMENT FUNCTION IMPROVEMENT OF 
THE WHEAT PRODUCTS BY THE ULVA PERTUSA 
ADDITION
A. Yamamoto1, M. Moriyama2, A. Koide3, K. Matsumo-
to4, . Mamiya3, T. Yamauchi3

1Department of Food Science and Nutrition,Aichi 
Gakusen College, Japan 
2Faculty of Human Life and Environmental 
Sciences,Aichi Gakusen University, Japan 
3Faculty of Human Life and Environmental 
Sciences,Nagoya Women’s University, Japan 
4Department of Applied Life Studies,College of 
Nagoya Women’s University, Japan

Background and objectives: In late years, eating habits 
were influenced by westernized countries. Lack of a mineral 
and dietary fiber in meal was related to diabetes mellitus. The 
meal intake standard of magnesium (Mg) is 370 mg/day, but 
there are few intakes with 250 mg. We processed Ulva pertu-
sa (Ulva) which is unused food resources into wheat products. 
The chlorophyll content of Ulva is high and addition of it which 
is green algae in familiar food served as a source of Mg supply. 
Noodles and bread were prepared with addition of Ulva. Exa-
mination of chlorophyll and Mg were done to assess cooking 
loss and its effectiveness.

Methods: After hanging Ulva to a lyophilizer, Ulva pow-
der was sieved using280 microns. Ulva noodles were variably 
added with Ulva powder with a density of 0%, 3%, 5%, 8% and 
13% while Ulva bread addition of Ulva powder were 0%, 1%, 
2%, and 3% respectively. Ingredient analysis for the quantity of 
Mg and chlorophyll were performed by Arnon Method and Ion 
Chromatograph Method.

Results: The chlorophyll content correspondingly increased 
with Ulva density addition. The quantity of Mg in 13% Ulva 
powder noodles increased to 1,030mg per 100 g. After boiling, 
Mg quantity was 530 mg. In bread, Mg quantity was 400 mg per 
100 g of 3% of Ulva powder bread before bake. An amount of 
151 mg was obtained after baking.Quantity of Mg in noodles 
and bread with increasing addition of Ulva density was similar 
in quantity increase of chlorophyll.

Conclusions: Increasing Ulva powder density of all wheat 
products put up a nourishment ingredient than additive-free 
noodles. It was suggested that it could become a source of Mg 
supply by the addition of Ulva.

Key words: Ulva pertusa, Magnesium, Chlorophyll, Wheat 
products
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PO2669
DETERMINATION OF PHENOLIC ACIDS IN INDI-
GENOUS LEAFY VEGETABLES OF BOTSWANA BY 
HIGH PERFORMANCE LIQUID CHROMATOGRAPH
S T P. Matenge1, N. Dlamini2, K. Mathiba2

1National Food Technology Research Centre, Kanye, 
Botswana 
2CSIR, BioSciences Unit (Natural Products and Agro 
processing Platform), Pretoria, South Africa

Background and Objectives: Plant materials especially 
green leafy vegetables contain phytochemicals whose con-
sumption has been associated with protecting the human body 
from chronic diseases. 

Methods:With the aim to promote the utilisation of in-
digenous leafy vegetables, the present study separated, iden-
tified and quantified using HPLC-DAD the main phenolic 
compounds in indigenous leafy vegetables [Amaranth (Ama-
runthus spp.), Spider plant (Cleome gynandra), Cowpea leaves 
(Vignaunguiculate) and Black nightshade (Solanaceae spp)]of 
Botswana. 

Results: 3,4-dihydroxbenzoic acid (7.56 ± 0.61mg/100g), 
chlorogenic acid (12.34 ± 0.95mg/100g) and ferulic acid (3.63 
± 0.09mg/g) in Amaranth spp., 3,4-dihydroxbenzoic acid (7.25 
± 0.11mg/100g), 4-hydroxbenzoic acid (3.85 ± 0.14mg/100g), 
p-coumaric acid (1.60 ± 0.25mg/100g) and ferulic acid (4.75 
± 0.25mg/100g) where found in Vignaunguilate, vanillic acid 
(1.13 ± 0.09mg/100g), chlorogenic acid (31.32 ± 4.42mg/100g) 
and ferulic acid (2.38 ± 0.09mg/100g) were found in Cleome 
gynandra, 3,4-dihydroxbenzoic acid (6.68 ± 0.05mg/100g) and 
ferrulic acid (7.93 ± 0.94mg/100g) were found in Solanaceae 
spp. Ferulic acid (2.38 ± 0.09mg/100 – 7.93 ± 0.94mg/g) ap-
peared in all the samples analysed, however, chlorogenic acid 
(12.34 ± 0.95mg/100g – 31.32 ± 4.42mg/100g) was the most 
abundant. 

Conclusion: Vegetables investigated in this study are shown 
to be rich sources of polyphenols which contribute to their 
health promoting properties. Therefore the use of these vegeta-
bles as a source of polyphenols could offer enormous opportu-
nities for the functional food industry. In addition, it is critical 
to create awareness regarding diet related health benefits of 
these vegetables.This is the first report on identification of phe-
nolic acids in the extracts of four indigenous leafy vegetables 
grown in Botswana. 

Key words: Polyphenols, Amarunthus sp., Cleome gynan-
dra, Vignaangulate, Solanaceae (nightshade), HPLC

PO2670
INFLUENCE OF PINE BARK EXTRACT POLYPHE-
NOLS ON INTESTINAL MICROFLORA
T. Sanchez Moya1, R. López Nicolás1, D. Planes Muñoz1, 
P. Peso Echarri1, C. González Bermúdez1, V. Gómez Gó-
mez1, A. López Fernandez1, L. Fernández Palacios1, C. 
Frontela Saseta1, C A. Martínez Graciá1

1Department of Food Science and Nutrition, Faculty 
of Veterinary Sciences of University of Murcia, Mur-
cia, Spain

Background and objectives: Phenolic compounds exert 
antioxidant properties and beneficial effects on human health, 
being abundant in fruits and other vegetables, as cereals and 
legumes. As a concentrated of water-soluble polyphenols, Pine 
(Pinus pinaster Ait) bark extract (PBE) has been demonstrated 
to have strong antioxidant properties. In this study, the anti-
microbial activity of caffeic acid, gallic acid, ferulic acid, chlo-
rogenic acid and taxifolin; and PBE, against Escherichia coli 
O157:H7, Enterobacter sakazakii, Listeria monocytogenes and 
Staphylococcus aureus, Escherichia coli, Enterococcus faecalis, 
and the effect on Lactobacillus casei rhamnosus and Lactoba-
cillus gasseri, was determined.

Methods: Taxifolin, ferulic, gallic, chlorogenic and caffeic 
acids, and PBE were analysed by HPLC. Each phenolic com-
pound (1.25, 0.6, 0.3, 0.15, 0.07, 0.04 and 0.02 mg/mL) was tes-
ted against different bacterial strains to determine their effects 
on bacterial growth, using the microtiter plate method.

Results: Increased concentration of phenolics led to an in-
hibition of bacterial growth with differences depending of the 
compound. The growth of S. aureus and Lactobacillus gasseri 
was inhibited at 0.15 at 1.25 mg/mL and 0.3-0.6 mg/ml of ca-
ffeic acid, respectively. Meanwhile L. casei rhamnosus was not 
affected by this compound. Regarding gallic acid, the inhibi-
tory effect was highly significant for S. aureus and E. faecalis, at 
concentrations of 0.02-1.25 and 0.04-1.25 mg/mL, respectively. 
Taxifolin showed antilisterial effect at concentrations of 1.25 
mg/mL with growth inhibition values of 97%. The inhibitory 
effect of PBE was highly significant on the growth of E. coli 
O157:H7Nevertheless, the growth probiotic bacteria growth 
was poorly affected by most of tested phenolic compounds.

Conclusion: PBE and its constituents showed selective an-
timicrobial activity on intestinal bacteria. Moreover, we have 
demonstrated the protective effect of polyphenoles and PBE on 
probiotic bacteria as L. casei rhamnosus and L. gasseri.

Key words: pine bark extract, polyphenols, intestinal mi-
croflora
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PO2671
SYNERGISTIC ANTIOXIDANT ACTIVITY OF PRO-
TEIN HYDROLYSATES FROM DIFFERENT SOUR-
CES OBTAINED BY ENZYMATIC HYDROLYSIS
R. Castro1, H. Sato1

1Department of Food Science, School of Food En-
gineering, University of Campinas, Campinas, São 
Paulo, Brazil

Background and objectives: Soy protein isolate (SPI), bo-
vine whey protein (BWP) and egg white protein (EWP) hy-
drolysates were prepared using different microbial proteases 
to produce peptides with antioxidant activity (DPPH radical 
scavenging). 

Methods: The process parameters: enzyme type, substrate 
and enzyme concentrations, and hydrolysis time were further 
investigated for each protein source. After defining the most 
appropriate process parameters for enzymatic hydrolysis, the 
interactions amongst the hydrolysates with maximal antioxi-
dant activity obtained from the different sources, were studied 
using a simplex centroid mixture design. 

Results: SPI hydrolysates with maximal antioxidant activity 
were obtained with a substrate concentration of 90 mg.mL-1 
and 70.0 U of a commercial protease from Aspergillus oryzae 
per mL of reaction mixture (U.mL-1), with a hydrolysis time 
between 120 and 180 min. For BWP hydrolysates the hydroly-
sis parameters were: substrate concentration of 8.0% plus 70.0 
U.mL-1 of a protease from Aspergillus oryzae produced by so-
lid-state fermentation, and a hydrolysis time in the range from 
60 to 240 min. The hydrolysates prepared from 3.0% EWP plus 
20.0 U.mL-1 of a commercial protease from Aspergillus oryzae, 
obtained after 120 minutes of hydrolysis time, presented high 
DPPH radical scavenging. In the antioxidant study of seven 
formulations containing SPI, BWP and EWP hydrolysates, alo-
ne or in combinations, a synergetic effect was found for the 
ternary mixture. In a mixture composed of SPI (1/3), BWP 
(1/3) and EWP (1/3), increases of 184.1, 164.7 and 217.5% in 
DPPH radical scavenging were observed as compared to the 
respective isolated hydrolysates. However the binary mixture 
BWP (1/2) plus EWP (1/2), showed an antagonistic effect. The 
interactions between the binary mixtures: SPI (1/2) plus BWP 
(1/2) and SPI (1/2) plus EWP (1/2) were not statistically signi-
ficant (p < 0.05). 

Conclusions: The results suggest that the enzymatic hydro-
lysis of proteins from different sources and their mixtures can 
improve the antioxidant activities.

Key words: protease, protein hydrolysates, antioxidant acti-
vity, synergistic effect

PO2672
FUNCTIONAL PROPERTIES AND INHIBITION OF 
THE RELATIVE LIPID ACCUMULATION OF PRO-
TEIN HYDROLYSATES OBTAINED BY ENZYMATIC 
HYDROLYSIS USING STATISTICAL MIXTURE DE-
SIGN
R. Castro1, R. Inacio2, A. Oliveira2, H. Sato1

1Department of Food Science, School of Food En-
gineering, University of Campinas, Campinas, São 
Paulo, Brazil 
2Department of Anatomy, Institute of Biology, Uni-
versity of Campinas, São Paulo, Brazil

Background and objectives: Statistical design mixtures of 
soy protein isolate (SPI), bovine whey protein (BWP) and egg 
white protein (EWP) were used to study the effects of the diffe-
rent protein sources and their mixtures on the functional pro-
perties (solubility, heat stability, emulsion activity index and 
foaming capacity) and inhibition of the relative lipid accumu-
lation (RLA) in 3T3-L1 preadipocytes during differentiation. 

Methods: The hydrolysates were prepared in Erlenmeyers 
flasks containing 50 mL of protein solution (100 mg.mL-1) and 
a commercial protease from Aspergillus oryzae. The solution 
was incubated for 2h under the optimum pH and temperature 
conditions for the enzyme (pH 5.0 at 50.0°C). 

Results: For functional properties, the enzymatic hydroly-
sis increased the solubility of the proteins, excepted for EWP 
and the mixtures containing it. However, the hydrolysates ex-
hibited a tendency to decrease the foaming capacity and heat 
stability. A synergetic effect was found for the emulsion acti-
vity index with two binary formulations and the ternary mix-
ture, with increases of up to 12-fold. The EWP hydrolysates 
showed the highest RLA suppression (19.7%) followed by BWP 
(16.4%) and SPI (8.7%). Two binary mixtures and the ternary 
formulation showed similar RLA suppression compared to the 
isolated protein sources. The hydrolysates obtained using equal 
proportions of SPI and BWP, and of BWP and EWP, showed 
RLA suppressions of 11.5 and 12.8%, respectively, while the 
ternary mixture containing SPI (1/3), BWP (1/3) and EWP 
(1/3) showed an RLA suppression of 14.5%. 

Conclusions: The results suggest that the enzymatic hydro-
lysis of proteins from different sources and their mixtures can 
improve some functional properties and increase the suppres-
sion of RLA in 3T3-L1 cell differentiation.

Key words: protein hydrolysis, mixture design, functional 
properties, relative lipid accumulation, 3T3-L1.
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PO2673
IN VITRO METABOLISM OF DIOSMETIN AND HES-
PERETIN BY RAT LIVER MICROSOMES
C. Ohta1, Y. Kato2, K. Haraguchi3, N. Koga1

1Faculty of Nutritional Sciences, Nakamura Gakuen 
University, Japan 
2Faculty of Pharmaceutical Sciences, Tokushima 
Bunri University, Japan 
3Daiichi College of Pharmaceutical Sciences, Japan

Background and objectives: Flavonoids in fruits and vege-
tables are transformed to hydroxy-metabolites via hydroxyla-
tion and demethylation in animals. To elucidate the relations-
hip between their chemical structures and metabolic patterns, 
the metabolism of a flavone (diosmetin) and a flavanone (hes-
peretin) by rat liver microsomes was compared and the effects 
of inducers and inhibitors of cytochrome P450 (P450) on their 
metabolisms were examined. 

Methods: Rat liver microsomes were prepared from un-
treated, phenobarbital (PB)-treated and 3-methylcholanthrene 
(MC)-treated rats. Each flavonoid was incubated for 20 min 
at 37°C with rat liver microsomes, NADPH and HEPES buffer 
(pH 7.4) under aerobic conditions. After addition of methanol, 
the incubation mixtures were centrifuged to remove the dena-
tured protein. For analyses of the metabolites, the supernatants 
were applied to HPLC. α-Naphthoflavone (αNF), furafylline 
(FFL) and ketoconazole (KCZ) were used as P450 inhibitors 
for CYP1A1, CYP1A2 and CYP3A1, respectively. 

Results: In untreated microsomes, diosmetin and hespere-
tin were mainly oxidized to give 4’-demethylated metabolites, 
luteolin and eriodictyol, with the rates of 0.47 and 0.16 nmol/
min/mg protein, respectively. In hesperetin metabolism, three 
minor metabolites were also formed. PB-treatment showed 
a slight increase (about 1.5-fold of untreated rats) of both lu-
teolin and eriodictyol, whereas MC-treatment increased both 
metabolites remarkably to 5.9-fold and 10.9-fold of untreated 
rats, respectively. However, the amount of eriodictyol formed 
were 30-64% of that of luteolin formed in all cases. 0.5 mM 
αNF inhibited the formation of luteolin and eriodictyol to 45% 
and 18% of control, respectively. 0.25 mM KCZ inhibited both 
metabolites to 30% of control. 

Conclusion: These results suggested that CYP1A and 
CYP3A enzymes are the most important P450 isoforms in the 
metabolism of both flavonoids in rat and that diosmetin ha-
ving the flavone skeleton is a better substrate for CYP1A and 
CYP3A enzymes than hesperetin having flavanone skeleton. 

Key words: flavone, flavanone, metabolism, rat, liver 

PO2674
NOVEL ANXIOLYTIC-LIKE PEPTIDE RELEASED 
FROM ALPHA-S-CASEIN BY GASTROINTESTINAL 
PROTEASES
T. Mizushige1,2, Y. Sawashi1, A. Yamada1, R. Kanamoto1, 
K. Ohinata1

1Divisionof Food Science and Biotechnology, 
Graduate School of Agriculture, Kyoto University, 
Kyoto, Japan 
2Research Unit for Physiological Chemistry, C-PIER, 
Kyoto University, Kyoto, Japan

Background and objectives: Our previous findings de-
monstrated that dipeptide YL exhibited orally active anxio-
lytic-like activity comparable to diazepam [1]. The YL sequen-
ce is often observed in the primary structure of natural food 
proteins. We then investigated whether YL analogues are relea-
sed from bovine alpha-s-casein by gastrointestinal proteases.

Methods: YL analogues in the pepsin-pancreatin digestion 
of alpha-s-casein were quantified by LC-MS. Synthetic peptides 
were prepared by the F-moc strategy. We investigated anxiety-
like behavior using two behavioral tests, the elevated plus-maze 
and the open-field, in mice. Peptide or digest dissolved in sali-
ne was administered intraperitoneally and/or orally 30 min be-
fore the test. Antagonists of neurotransmitters associated with 
anxiolytic-like activity were co-administered intraperitoneally 
with peptide 30 min before the test. A percentage of the entry 
time in open arms or in the center circle was measured.

Results: We found that YLG, corresponding to alpha-s1-
casein(91-93), was more effectively released from alpha-s-ca-
sein than YL by pepsin-pancreatin digestion, mimicking gas-
trointestinal enzymatic conditions. Using the synthetic model 
peptide, we determined that trypsin cleaved the N-terminus of 
YLG, and elastase and carboxypeptidase contributed to clea-
vage of the C-terminus of that. YLG as well as YL exhibited 
potent anxiolytic-like activity after oral administration. The 
anxiolytic-like activity of YLG was inhibited by WAY100135, 
SCH23390 or bicuculline, an antagonist of serotonin 5-HT1A, 
dopamine D1 and GABAA receptors, respectively; however, 
YLG has no affinity for these receptors. These results suggest 
that YLG exhibits anxiolytic-like activity via the releases of 
serotonin, dopamine, and GABA, which are a novel neuronal 
pathway common to YL. The pepsin-pancreatin digestion of 
alpha-s-casein also exhibited anxiolytic-like activity.

Conclusions: We found that YLG, a novel anxiolytic-like 
peptide, released from alpha-s-casein after pepsin-pancreatic 
digestion mimicking gastrointestinal conditions, exhibits 
anxiolytic-like activity in mice.[1] Kanegawa N et al. (2010) 
FEBS Lett 584:599-604. 

Key words: emotional behavior, anxiolytic, peptide, bovine 
milk protein
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PRODUCTION OF OIL PALM (ELAEIS GUINEENSIS) 
KERNEL PROTEIN HYDROLYSATES WITH ANTIO-
XIDANT PROPERTIES AND APOLIPOPROTEIN B 
SECRETION INHIBITION
S K. Chang1, H. Hamajima2, I. Amin1,5, T. Yanagita2,3, M 
E. Norhaizan1, B. Mohamad Taufik Hidayat4

1Department of Nutrition and Dietetics, Faculty 
of Medicine and Health Sciences, Universiti Putra 
Malaysia, Selangor, Malaysia 
2Jofuku Frontier Laboratory, Saga University, Japan  
3Department of Health and Nutrition Sciences, 
Faculty of Health and Human Welfare Sciences, 
Nishikyushu University, Kanzaki, Saga, Japan 
4Department of Human Anatomy, Faculty of Medi-
cine and Health Sciences, Universiti Putra Malaysia, 
Selangor, Malaysia 
5Laboratory of Halal Science Research, Halal Pro-
ducts Research Institute, Universiti Putra Malaysia, 
Serdang, Selangor, Malaysia

Background and objectives: Plant proteins played essen-
tial roles in human nutrition. Palm oil was the most important 
oilseed crops globally. There was 12-16% of crude protein in 
oil palm kernel. However, little was known about the functio-
nal properties of the kernel protein. Hence, this study aimed 
to produce the protein hydrolysates and characterize its health 
promoting properties. 

Methods: The protein isolate used for the generation of 
protein hydrolysates was obtained by alkaline extraction and 
acid precipitation. Then, oil palm kernel protein hydrolysates 
(OPKH) were produced by protease and pepsin-pancreatin hy-
drolysis. SDS-PAGE was used for qualitative assessment of its 
polypeptide profiles. Amid acid profile was analyzed by Pico 
Tag Amino Acid Analyzer. The effect of both protein hydro-
lysates (PH) on apoB secretion and lipid metabolism in vitro 
was undertaken using HepG2 cells in ApoB Microwell ELISA 
Assay Kit (AlerCHEK). In vitro antioxidant activity (AA) was 
determined using ferric reducing antioxidant power (FRAP) 
and 2,2’-azino-bis(3-ethylbenzthiazoline-6-sulphonic acid) 
(ABTS) assay. 

Results: The estimated polypeptide molecular mass of both 
protein hydrolysates from reducing SDS-PAGE were 7, 8, 11 
and 12 kDa while only one protein band was observed from 
non-reducing SDS-PAGE, 50 kDa. Both protein hydrolysates 
were richest in Aspartic acid and Glutamic acid (> 35% of total 
amino acids), followed by sulfur amino acids, lysine and va-
line. Both PH (1 mg/ml) reduced apoB secretion and its tri-
glycerides and cholesterol synthesis significantly. Protease and 
pepsin-pancreatin hydrolysates reduced apoB secretion 45.4% 
and 32.6% respectively compared to control. OPKH (5 mg/ml) 

were highly effective in scavenging ABTS radicals and with 
high reducing power (FRAP) compared to many other seed 
PH. There was a dose-dependent relationship between both 
PH and AA. 

Conclusions: OPKH have good health promoting proper-
ties as a source of nutraceuticals contributed by its lipid lowe-
ring and antioxidative properties.

Key words: Oil palm kernel; protein hydrolysates; apoB se-
cretion; antioxidant activity

PO2676
DEVELOPMENT OF A REPROTER ASSAY SYSTEM 
TO SCREEN FOR CHEMICALS MIMICKING THE 
ANTI-AGING EFFECTS OF CALORIE RESTRICTION
T. Chiba1, T. Tsuchiya2, I. Shimokawa2,
1Biomedical Gerontology Laboratory, Faculty of 
Human Sciences, Waseda University, Tokorozawa, 
Japan 
2Department of Investigative Pathology, Unit of Ba-
sic Medical Science, Graduate School of Biomedical 
Sciences, Nagasaki University, Nagasaki, Japan

Background and objectives: Caloric restriction (CR) in 
normal mice, and suppression of the growth hormone (GH) 
/ insulin-like growth factor-I (IGF-I) pathway in spontaneous 
mutant Ames dwarf (DF) mice extends their lifespan and de-
lays the onset of age-dependent disorders. In combination, the-
se two lifespan-extending interventions have an additive effect 
upon DF mice. In this study, we tried to identity the intracellu-
lar signaling pathways of CR beneficial effects and develop a 
system to screen anti-aging chemicals. 

Methods: We previously identified dozens of genes up-re-
gulated in the liver of DF and CR mice by using DNA microa-
rray. Motif analysis was performed to identify consensus se-
quence motifs in the upstream of these putative pro-longevity 
genes. We tried to identify binding factors of these motifs using 
gel shift assay. We also constructed the reporter assay system to 
screen CR mimetics generating the constitutive cell lines and 
the transgenic mice harboring the motif sequence. 

Results: We found that one of the synthesized sequences of 
identified motifs bound to hepatocyte nuclear factor-4 (HNF-
4) alpha, an important transcription factor involved in glucose 
and lipid metabolism. When the reporter construct, containing 
an element upstream of a secreted alkaline phosphatase (SEAP) 
gene, was co-transfected with HNF-4 and its regulator peroxiso-
me proliferator-activated receptor-gamma coactivator 1 (PGC-
1) alpha, activity of SEAP was increased dose-dependently in 
comparison to untransfected controls. Moreover, transgenic 
mice established using this construct showed increased SEAP 
activity both CR and resveratrol-fed mice in comparison to ad 
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libitum fed mice. Furthermore, oxidative stress resistance was 
correlated with SEAP activity of these transgenic mice. 

Conclusions: These data suggest that our bioassay would be 
useful to screen for CR mimetic photochemical both in vitro 
and in vivo. 

Key words: Aging, calorie restriction, photochemical, 
HNF-4, PGC-1
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MONITORING OF BIOACTIVE COMPOUNDS IN 
READY-TO-HEAT VEGETABLES: EVALUATION OF 
CONTENT, STABILITY AND COMPARISON
M I. Alarcon-Flores1, F. Hernández-Sánchez1, R. Rome-
ro-González1, P. Plaza-Bolaños1,2, A. Garrido-Frenich1

1Research Group Analytical Chemistry of Conta-
minants, Department of Chemistry and Physics, 
Research Centre for Agricultural and Food Biote-
chnology (BITAL), University of Almería, Agrifood 
Campus of International Excellence, Almeria, Spain 
2Department of Analytical Chemistry, University of 
Granada, Granada, Spain

Background and objectives: Bioactive compounds are pre-
sent in fruit and vegetables and they are recognized for their 
benefits for health. Because the advantages of ready-to-heat 
vegetables, as time saving, healthy characteristics and low-cost, 
this market is currently the fastest growing subsector of food 
industry.The purpose of this work is the study and comparison 
of the content of several families of bioactive compounds in 
ready-to-heat vegetables, as pepper, tomato, carrot, cauliflower 
and broccoli, before and after applying a microwave heating. 
In a second step, the evolution of the content of bioactive com-
pounds during shelf life of these products has been evaluated.

Methods:The extraction procedure carried out was based 
on a solid liquid extraction using methanol:water (80:20,v/v). 
The extract was injected into the ultra-high-performance-
chromatogram coupled to triple quadrupole mass analyzer.

Results:The total content of bioactive compounds in pep-
per was slightly increased after heat treatment. The content of 
bioactives was higher when the sample was heated after expira-
tion date.A bag of a mixture of broccoli, cauliflower and carrot 
was evaluated, although each matrix was always analyzed sepa-
rately. Caffeic acid appeared after heat treatment, and it must 
be considered that it was a degradation product of chlorogenic 
acid. The content of total bioactive compounds in carrots in-
creased after heating. In general, it was observed that expira-
tion date affects more than heat treatment to the total content 
of bioactives. Nonetheless, differences were not statistically sig-
nificant in most cases, except for broccoli.

Conclusions:The content of bioactive compounds is affec-
ted more by expiration date rather than by heat treatment.It 
is also interesting to indicate that transfer of bioactive com-
pounds between vegetables during cooking can be observed.
AcknowledgmentsThe authors thank Andalusian Regional 
Government (Regional Ministry of Innovation, Science and 
Enterprise) and FEDER for financial support Project Ref.P11-
AGR-7034. 

Key words: bioactive compounds, UHPLC-MSMS, ready-
to-heat vegetables.
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A COMPARISON OF BIOACTIVE COMPOUNDS IN 
FRESH AND FRESH CUT VEGETABLES
M I. Alarcon-Flores1, R. Romero-González1, J L. Marti-
nez-Vidal1, F J. Egea-Gonzalez1, A. Garrido-Frenich1

1Group “Analytical Chemistry of Contaminants”, 
Department of Chemistry and Physics, Research 
Centre for Agricultural and Food Biotechnology 
(BITAL), University of Almería, Agrifood Campus of 
International Excellence, Almería, Spain

Background and objectives: Consumption of fruit and ve-
getables could help to prevent diseases. These beneficial effects 
have been attributed to bioactive compounds.Nowadays,there 
is an increased interest of the consumers by fresh-cut products. 
Therefore,it is important to investigate if the minimal proces-
sing may provoke losses of important bioactive compounds.
The purpose of this work was the comparison of the content 
of several families of bioactive compounds in fresh and fresh-
cut products, as tomato, eggplant, grape, carrot and broccoli, in 
order to get a comprehensive view of the presence of bioactive 
compounds in fresh and fresh-cut products. Other variables 
such as type of cut and shelf life were also evaluated.

Methods:The extraction procedure was based on a simple 
solid-liquid extraction with methanol:water (80:20,v/v), and 
the extract was injected into an ultra-high-performance-chro-
matographic system coupled to triple quadrupole mass analy-
ser.

Results:Phenolic acids were the most abundant class of 
phytochemicals in tomato, carrot and eggplant, whereas glu-
cosinolates were majority in broccoli and flavonols in grape. 
When bioactive compounds contents were compared in fresh 
and fresh-cut products, the concentrations in fresh products 
were higher than in fresh-cut, except for phenolic acids in egg-
plant, although in most cases the difference was not statistically 
significant. On the other hand,it was observed that phenolic 
acids were the class most affected by type of cut.Furthermore, it 
was noted that the storage at lower temperature (4 ºC) provides 
higher levels of the assayed compounds.
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Conclusions:Fresh and fresh-cut products have similar 
beneficial properties with respect to their content in bioactive 
compounds, except tomato, which contains a higher amount of 
phenolic acids in fresh products.

Acknowledgments: The authors are grateful to Andalu-
sian Regional Government (Regional Ministry of Innovation, 
Science and Enterprise) and FEDER for financial support Pro-
ject Ref.P11-AGR-7034 and to Guzmán-Gastronomía.

Key words: fresh vegetables, fresh-cut vegetables, bioactive 
compounds,UHPLC-MSMS
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FUNCTIONAL/NUTRACEUTICAL EVALUATION OF 
CITRUS PEEL AGAINST DYSLIPIDEMIA
M. Butt1, H. Ashraf1, F. Anjum1

1National Institute of Food Science and Technology, 
University of Agriculture, Faisalabad, Pakistan

Background and objectives: Functional/nutraceutical 
foods are the core element of diet based therapy owing to 
their health enhancing potential beyond the basic function of 
supplying nutrients. Citrus peel, a byproduct of food proces-
sing industry has group of bioactive components that play a 
significant role against various physiological threats. The most 
prevalent polymethoxylated flavones are tangeretin and nobi-
letin that have physiological importance with enormous food 
and pharmaceutical applications. The present project was de-
signed to establish the dyslipidemic potential of citrus peel ex-
tract with special reference to their active ingredients.

Methods: The citrus peel was characterized followed by pro-
duct development phase and nutraceutical evaluation for the 
management of dyslipidemia through experimental rats mode-
ling. The citrus peel extracts were prepared by using methanol, 
ethanol and water and checked for FRAP, DPPH, flavonoids, 
flavonols and ABTS. Functional/nutraceutical cakes and bis-
cuits were also prepared. Further, the citrus peel extract and 
powder were assessed for cholesterol, low density lipoprotein 
(LDL), high density lipoprotein (HDL) and triglycerides (TG) 
in Sprague Dawley rats.

Results: The citrus peel methanolic extract showed higher 
total polyphenols, FRAP, DPPH, flavonoids, flavonols & ABTS 
values in comparison with other extracts. Functional/nutraceu-
tical cakes and biscuits were prepared after adding citrus peel 
extract and powder. Bioevaluation comprised of three groups 
of rats feeding on control diet, diet containing 10% citrus peel 
and diet containing 5% citrus extract. Cholesterol and LDL 
were significantly reduced ranging from 6.01 to 7.25 and 8.78 
and 11.39%, respectively with subsequent rise in HDL. Fur-
thermore, the values for liver and kidney functions tests were 
within the normal range showing the safety prepared products.

Conclusions: In the nutshell, citrus peel based edibles have 
potential to curtail different physiological malfunctioning thus 
should be encouraged in diet based therapy among the vulne-
rable segments.

Key words: Citrus peel, functional/nutraceutical, dyslipide-
mia, cholesterol, HDL
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FAVORABLE EFFECT OF CONSUMPTION OF LILY 
BULB ON COLONIC LUMINAL ENVIRONMENT IN 
RATS FED A HIGH-FAT DIET
Y. Okazaki1, E. Fukuda1, H. Chiji1, N. Kato2

1Faculty of Human Life Sciences, Fuji Women’s Uni-
versity, Ishikari, Japan 
2Graduate School of Biosphere Science, Hiroshima 
University, Higashi-Hiroshima, Japan

Background and objectives: The bulbs of lily (Liliumlei-
chtliniivar. maximowiczii) are traditionally consumed in East 
Asia, including Japan, as both food and oriental medicine. It 
contains high amounts of starch, protein, and dietary fibers 
including glucomannan. This study investigated the effect of 
dietary lily bulb on the colonic luminal environment in rats fed 
a high-fat (HF) diet.

Methods: In experiment 1, male SD rats were fed a HF diet 
(30% beef tallow)with or without 5% or 10% raw lily bulb pow-
der for 3 weeks. In experiment 2, rats were fed a HF diet with 
or without 7% steamed or raw lily bulb powder for 3 weeks.
Intestinal luminal variables, including IgA, mucins (indices of 
intestinal immune and barrier functions, respectively), organic 
acids and microflora were measured.

Results: In experiment 1, Food intake and growthwere 
reduced in the 10% raw lily bulb group. Dietary raw lily bulb 
significantly increased fecal IgA and mucinsand cecalLacto-
bacillales in a dose dependent manner. In experiment 2, Food 
intake and growth were unaffected by the dietary treatment. 
Fecal IgA and cecalLactobacillales were significantly elevated 
in the raw lily bulb group, and similar trends were observed 
in the steamed lily bulb group. Consumption of both steamed 
and raw lily bulb markedly elevated fecal mucins, the weight of 
cecaldigesta and cecal organic acids, including lactate, propio-
nate, acetate and butyrate. Compared with the control group, 
fecal ?-glucosidase activity was significantly higher in the raw 
lily bulb group, but not in the steamed lily bulb group. Dietary 
steamed lily bulb significantly reduced mesenteric adipose tis-
sue weight and increased fecal triglyceride excretion.

Conclusion:The results suggest afavorable effect of lily bul-
bon colon health in rats fed a HF diet.

Key words: lily bulb, colonic luminal environment, rats
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PO2682
THREE NOVEL PROBIOTIC STRAINS ISOLATED 
FROM FECES OF BREAST-FED INFANTS MODULA-
TE THE IMMUNE SYSTEM OF HEALTHY ADULTS
J. Plaza-Diaz1,2, C. Gomez-Llorente1,2, L. Campaña-Mar-
tin1,2, M. Bermudez-Brito1,2, E. Matencio3, F. Romero3, A. 
Perez de la Cruz4, A. Gil1,2, L. Fontana1,2, other members 
of the PROBIENSA group
1Dept. Biochemistry & Molecular Biology II, School 
of Pharmacy, Campus de Cartuja, Granada, Spain 
2Institute of Nutrition & Food Technology “Jose Ma-
taix”, Biomedical Research Center, Granada, Spain 
3Hero Global Technology Center, Hero Spain, S.A., 
Alcantarilla, Murcia, Spain 
4Unit of Nutrition and Dietetics, Virgen de las Nieves 
Hospital, Granada, Spain

Background and objectives: Probiotics are microorga-
nisms that provide health benefits to the host when ingested 
in adequate amounts. We have described the identification and 
characterization of 3 novel bacterial strains (Lactobacillus pa-
racasei CNCM I-4034, Bifidobacterium breve CNCM I-4035 
and Lactobacillus rhamnosus CNCM I-4036), which were 
isolated from the feces of exclusively breast-fed infants. Prior 
to its evaluation for beneficial effects in humans, safety of any 
probiotic strain must be demonstrated. Here we describe a trial 
with healthy volunteers to test the safety of the aforementioned 
strains. 

Methods: One hundred and three healthy patients un-
derwent a 15-day washout period after which they were ran-
domly and blindly divided to receive a placebo or a daily cap-
sule containing 10E10 CFUs one of the 3 strains for 30 days. 
The intervention period was followed by a second washout of 
another 15 days. Patients did not take any fermented product 
for the entire duration of the study. 

Results: Three volunteers dropped out of the study. No pa-
tient had side effects of any kind. Volunteers that received the 
placebo showed a decrease in serum IL-12 and IL-4 concentra-
tions, as well as decreased populations of Atopobium, Lacto-
bacillus and Bifidobacterium in feces. IgA concentration and 
Clostridium coccoides population increased in the feces, whe-
reas IL-12 decreased in serum, of patients fed B. breve CNCM 
I-4035Intestinal colonization occurred in 86% of the patients 
fed L. rhamnosus CNCM I-4036In these patients, increases in 
the population of Clostridium leptum in feces, and IL-10, IL-
4, IL-10/IL-12 in serum, together with decreases in IL-12 and 
TNF-alpha/lL-10, occurred. Patients fed L. paracasei CNCM 
I-4034 showed augmented IL-10/IL-12 ratio. 

Conclusions: Intake of the three novel probiotic strains by 
healthy patients is safe. Altogether, results obtained warrant the 
undertaking of similar studies in patients affected of patholo-
gies such as intestinal-related diseases.

Key words: probiotics, safety.

PO2683
DETERMINATION OF THE PHENOLIC COMPOSI-
TION OF GRAPE JUICE AND DIFFERENT TYPES OF 
WINES FROM MONTEVIDEO AND INTERIOR OF 
URUGUAY
M. Panzl1, F. Noguera1

1Department of Nutrition, Catholic University of 
Uruguay, Montevideo, Uruguay

Background and objectives:: Several epidemiological stu-
dies have examined the relationship between the consumption 
of red wine and its derivatives rich in phenolic compounds and 
cardiovascular disease. That is why we propose the following 
problem: if the wine contains polyphenols, anthocyanins in 
them and these compounds provide health benefits, Can grape 
juice polyphenols present and provide similar benefits? The ob-
jectives: Determination of the phenolic composition in grape 
juice and different types of wines (red, white and pink) from 
the departments of Canelones, Montevideo and Paysandú in 
the June-July period of 2011. 

Methods: A descriptive cross with a type of non-probability 
sample of convenience with a total of 67 samples from 20 lo-
cal wineries. Each sample was analyzed in the total polyphenol 
index (IPT) and total anthocyanins (At), using the methods of 
ultraviolet absorbance at 280 nm and 520 nm (nanometers).

Results: The group of red wines showed the highest values 
in the quantification of total phenolics and total anthocyanins 
(76.79 and 655.33 mg / l), then follows the grape juice (32.36 
and 175.88 mg / l). Thirdly rosés group (14.89 and 74.46 mg / 
l), and the white wine group has the lowest values (11.90 and 
3.28 mg / l).

Conclusions: The grape juice could be considered a food 
source of antioxidants, which contributes to health, due to the 
polyphenolic compounds content.

Key words: antioxidant, phenolic compounds, juice.

PO2684
INCREASING THE RESISTANT STARCH CONTENT 
OF CHICKPEA FLOUR BY ENZYMATIC AND THER-
MAL TREATMENTS
A. Guadix1, R. Morales-Medina1, M. Munio1, P. Gonza-
lez-Tello1, F. Camacho1, E M. Guadix1

1Department of Chemical Engineering, University 
of Granada, Spain

Background and objectives: Resistant starch (RS) is the 
starch which can not be absorbed in the small intestine of 
healthy humans. RS has positive effects on diabetes, cardio-
vascular diseases, colonic health, obesity and osteoporosis. 
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Considering potential sources of RS, the scientific literature 
has reported that the starch contained in legumes can be trans-
formed into RS by means of enzymatic and thermal methods. 
The purpose of this work was to compare the efficiency of both 
methods intended to increase the RS content of chickpea flour. 

Methods: In the case of enzymatic treatment, a suspension 
of chickpea flour was pre-heated at 100 ºC for 15 min. Then, 
the suspension was hydrolyzed with pullulanase (EC. 3.2.1.41) 
for 24 h. In the case of thermal treatment, 4 heating-cooling 
cycles were applied. Each cycle comprised heating at 100 ºC 
for 30 min plus cooling at 4 ºC for 24 h. The RS content of 
the lyophilized samples was determined using the AACC Offi-
cial Method 32-40, which included a simulated digestion with 
α-amylase at 37 ºC for 16 h.

Results: The initial RS value of the flour (0.88%) improved 
significantly by the usage of both treatments. Regarding the en-
zymatic one, after the pre-heating step, the RS amount reached 
4.47%. This value was further enhanced up to 7.47% at the end 
of the hydrolysis. By the usage of the thermal treatment, the 
RS content increased up to 8.74%, 9.85%, 10.28% and 10.67%, 
after 1, 2, 3 and 4 cycles, respectively.

Conclusions: Thermal as much as enzymatic treatments 
were effective in order to enhance the amount of RS which is 
present in raw chickpea flour. Due to hydrolysis with pullula-
nase, RS content was multiplied by a factor of 8.5, while execu-
ting 4 heating-cooling cycles provided a factor of 12.

Key words: resistant starch, simulated digestion, legume, 
chickpea.

PO2685
INFLUENCE OF SIMULATED DIGESTION IN THE 
ACE INHIBITORY ACTIVITY OF GOAT MILK PRO-
TEIN HYDROLYSATES
A. Guadix1, F J.Espejo-Carpio1, M C. Almecija1, R. Perez-
Galvez1, P J. Garcia-Moreno1, E M. Guadix1

1Department of Chemical Engineering, University of Gra-
nada, Spain

Background and objectives: Some peptides derived from 
food proteins have shown angiotensin converting enzyme 
(ACE) inhibitory activity, which can be useful in the formula-
tion of functional foods intended for hypertensive individuals. 
However, these peptides must remain active after the digestion 
process in order to exert its inhibitory action. The objective of 
this work was to evaluate the effect of simulated digestion on 
the ACE inhibitory activity of protein hydrolysates from goat 
milk.

Methods: Goat milk casein hydrolysates were produced by 
three different enzymatic treatments, using subtilisin, trypsin 
and the mixture of both. The hydrolysates were summited to 

a simulated digestion process, which consisted in two conse-
cutive hydrolysis with pepsin (1 hour, 37 ºC, pH 2) and pan-
creatin (2 hours, 37 ºC, pH 7.5). The ACE inhibitory activity 
of hydrolysates was evaluated before and after the simulated 
digestion by a spectrophotometric assay using 2-furanacryloyl-
L-phenyl-alanylglycylglycine as substrate.

Results: The values of the IC50 (defined as the concentra-
tion of hydrolysate which reduces the ACE activity by 50%) 
of digested hydrolysates were compared with the values of the 
initial samples (248 microg/L). When the complete simulated 
digestion was performed, an increase of 3% in the IC50 only 
was measured in the case of the subtilisin hydrolysate. For the 
trypsin hydrolysate, it was reached the highest worsening in 
the IC50 (53%). Finally, when the mixture of both enzymes was 
employed, an intermediate increase (16 %) in the IC50 was ob-
served.

Conclusions: The hydrolysis of goat milk caseins with sub-
tilisin, trypsin or a mixture of both enzymes yielded hydro-
lysates which maintained their ACE inhibitory activity to some 
extent after being subjected to simulated digestion with pepsin 
and pancreatin.

Key words: Bioactive peptides, ACE-inhibitory activity, 
protein hydrolysates, goat milk, simulated digestion.

PO2686
AZUKI(RED) BEANS PASTE: EFFECT OF COOKING 
TIME ON RESISTANT STARCH CONTENTS AND 
PARTICLE MORPHOLOGY
A. Kamei1, R. Atsumi1

1Division of Domestic Science Education, Miyagi 
University of Education, Sendai, Miyagi prefecture, 
Japan

Background and objectives: Traditional Japanese sweets 
are very popular and are often eaten by middle-aged and elderly 
people. A lot of traditional Japanese sweets are made using an 
Azuki bean paste, so called ‘An’ in Japanese. Azuki beans are a 
good source of carbohydrate as well as protein, because they 
are starchy pulse. Resistant starch (RS) escapes digestion until 
reaching colon and acts like dietary fiber. Recently, many re-
searchers suggest taking this type of dietary fiber for our health 
benefits. The purpose of this study was to investigate the effect 
of different cooking times on the amount of RS and the mor-
phology of ‘An’ particles. 

Methods: Azuki beans were boiled 50, 70, 90 minutes in 
water. The ratio of Azuki beans to water was one to five. After 
grinding, each mixture was strained through a sieve in order to 
remove husk and put into cheesecloth. Then, a 6kg of stone was 
placed on cheesecloth for 1 hour to discard excess water and 
to make ‘An’. The amount of RS of each ‘An’ was measured and 
each ‘An’ particles was observed by optical microscope. 
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Results: The amount of RS of ‘An’ in 50, 70, 90 minutes 
cooking time were 6.4%, 5.0%, 4.4%, respectively. This re-
sult showed that increasing cooking time was decreasing the 
amount of RS. Optical microscope observation showed that as 
the cooking time become longer, the ratio of damaged or rup-
tured ‘An’ particles increased. 

Conclusions: These results indicated that damaged ‘An’ 
particles had more digestible starch than intact ‘An’ particles. 
One of the possible reasons could be that intact ‘An’ particles 
resist digestive enzymes. Another reason might be that a starch 
in ‘An’ particles affects its structure during cooking. 

Key words: Azuki bean paste ‘An’, resistant starch, ‘An’ par-
ticles

PO2687
EXTRACTS OF SENEN YEMENI PLANTS WITH AN-
TIOXIDATIVE AND ANTIBACTERIAL ACTIVITIES
R A S. Thabit1, X R. Cheng1, X. Tang1, J. Sun1, Y H. Shi1, G 
W. Le1

1State Key Laboratory of Food Science and Tech-
nology, School of Food Science and Technology, 
Jiangnan University, Wuxi, China

Background and objective: The increasing interest in natu-
ral dietary components has focused attention on plants used as 
food or spices which are a rich source of bio-nutrients or bio-
active phytochemicals. The most important of these bioactive 
compounds of plants are alkaloids, tannins, and phenolic com-
pounds. Herbs and spices have been employed since ancient 
times as flavouring and storing agents for food, attributing to 
their antimicrobial and antioxidant components. This study 
aims to find out the phenolic contents of the most important 
plants grown in Yemen and their antioxidative and antibacte-
rial activities. 

Methods: The total contents of phenolic (TPC), flavonoid 
(TFC), tannins (TTC), and anthocyanin (TAC) in the extracts 
of seven Yemeni plants: Punica granatum, Zizyphus vulgaris, 
Ruta graveolens, Lavandula officinalis, Thymus vulgaris, Con-
yza bonariensis, and salavia officinalis were determined by Fo-
lin-Ciocalteu method, flavonoid-aluminium complex method, 
Folin and Ciocalteu method, and pH-differential method. The 
antioxidative activities of the extracts were determined by 
DPPH and β-carotene bleaching. The effects of the extraction 
on the growth inhibition of some indicators of foodborne ill-
ness bacteria were investigated. 

Results: There is a great variability in the TPC, TFA, TTC, 
TAC, inhibition of DPPH radical and β-Carotene bleaching of 
the extraction obtained from the seven plants. C. bonariensis 
and P. granatum presented the best antioxidative activities, had 
the highest TPC, TFC, TTC, and TAC and strongest inhibi-

tion of DPPH radical and β-Carotene bleaching. Extracts of C. 
bonariensis and P. granatum showed inhibitory effects on the 
gram positive and negative bacteria at all added doses. 

Conclusions: Extracts of seven Yemeni plants showed anti-
oxidative and antibacterial activities. Extracts of C. bonariensis 
and P. granatum possessed the best activities may attribute to 
their high content of polyphenols.

Key words: Total phenolic, Antioxidant , Antibacterial, 
Conyza bonariensis, Punica granatum

PO2688
ALGINATE ENRICHED BREAD AS AN OBESITY 
TREATMENT
D. Houghton1, M. Wilcox1, I. Brownlee2, C. Seal3, J. Pear-
son1

1ICaMB, Newcastle University, Newcastle Upon 
Tyne, NE2 4HH, UK 
2Food and Human Nutrition Department, Newcast-
le University office, 180 Ang Mo Kio, Singapore 
3Human Nutrition Research Centre, School of Agri-
culture, Food and Rural Development, Kings Road, 
Newcastle upon Tyne, UK

Background and objectives: Obesity is a fast growing me-
dical issues worldwide is fast becoming one of the leading cau-
ses of mortality. Data from our laboratory have demonstrated 
that alginate possess the ability to inhibit pancreatic lipase in-
vitro. The purpose of the present study was to determine if algi-
nate enriched bread inhibits fat digestion in-vitro and in-vivo. 

Methods: Control bread and alginate bread developed by 
Greggs Plc was used. Trioctanoate and tributyrate were diges-
ted in an open model gut system developed within our labo-
ratory which replicates digestion in the mouth, stomach and 
small intestines. The substrate was added to the model gut alo-
ne or with either 5.2 g alginate bread or 5.2 g control bread 
(n=6). 1ml samples were taken every 15 minutes from 0-180 
minutes and analysed for free glycerol. Preliminary data from 
a double blind study using ileostomy patients (n=13) fed either 
an alginate bread (105 g) or control bread (105 g) (visits were 
one month apart), which included 20 g of butter post fasting. 
Blood samples were taken at baseline and then every 30 mi-
nutes. A t-test was used to compare control bread and alginate 
bread with normal substrate digestion, and to compare total 
triglycerides in plasma between alginate and control bread. 

Results: At 180 minutes there was a significant reduction 
in fat digestion of 47.7% (1.2) and 32.5% (2.4) for trioctanoate 
(p>.05) and tributyrate (p>.05) respectively. Data from ileos-
tomy patients indicated a reduction in the total triglycerides 
in the plasma ranging from 9-34% compared with the control 
bread, with a significant difference at 210 minutes (p>.05). 
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Conclusions: This study provides evidence that normal 
foods supplemented with alginate could be used to treat obe-
sity/overweight. Further analysis is required of a larger group 
of ileostomy patients and to assess the ileum effluent fluid to 
demonstrate undigested lipids.

Key words: obesity, digestion, alginate.

PO2689
EFFECTS OF RESVERATROL ON CHANGES INDU-
CED BY HIGH-FAT FEEDING ON CLOCK GENES IN 
RATS
J. Miranda1,2, M P. Portillo1,2, J A. Madrid3, N. Arias1,2, M T. 
Macarulla1,2, M. Garaulet3

1Nutrition and Obesity Group, Dpt. Nutrition and 
Food Sciences, Faculty of Pharmacy, University of 
the Basque Country (UPV/EHU), Vitoria, Álava, Spain 
2CIBERobn Physiopathology of Obesity and Nutri-
tion, Institute of Health Carlos III (ISCIII), Madrid, 
Spain 
3Dpt. Physiology, Faculty of Biology, University of 
Murcia, Murcia, Spain

Background and objectives: In mammals, the main com-
ponent of the circadian system is the suprachiasmatic nucleus 
of the hypothalamus, but circadian clocks are also present in 
most peripheral tissues such as adipose tissue or liver. The pur-
pose of the study was to analyze the potential effects of resve-
ratrol on changes induced by high-fat feeding in the expression 
of different clock genes and clock-controlled genes (CCG) in 
white adipose tissue and liver from rats. 

Methods: 24 rats were divided into three groups: the con-
trol group fed a standard diet and two groups fed a high-fat 
diet supplemented with resveratrol (RSV) or not (HF). The po-
lyphenol was daily added to the diet in amounts that assured a 
dose of 30 mg/kg body weight/d. The expression of clock ge-
nes (Bmal1, Clock, Npas2, Cry1 and Per2) and CCGs (PPARγ, 
Rev-Erbα, Rorα and Sirt1) was analyzed by real time RT-PCR 
in epididymal adipose tissue and liver.

Results: Final body weight, adipose tissue weights and liver 
weight were significantly higher in animals from HF groups 
than those from control group. Resveratrol reduced body 
weight and the sum of adipose tissues but these parameters did 
not reach the values observed in control rats. By contrast, res-
veratrol did not modify liver weight. When compared with the 
controls, the RSV group showed similar patterns of response to 
HF group, except for Rev-Erbα, which was down-regulated in 
both analyzed tissues. 

Conclusions: The effects of resveratrol on changes induced 
on the circadian clock machinery in adipose tissue an liver by 

high-fat feeding, together with the weight loss induced in rats, 
allow this polyphenol to be proposed as a therapeutic agent in 
the chronobiological treatment of obesity.

Key words: High-fat feeding, Clock gene,: Resveratrol, Rats

PO2690
MALAYSIAN SELECTED LOCAL BASED DISHES: 
CONTENTS OF MACRONUTRIENT, ISOFLAVONE, 
TOTAL PHENOL AND ANTIOXIDANT ACTIVITY.
H. Haron1, L. Siew Fen1, Y. Zu Wei1, 
1Nutrition Science Programme, School ofHealth 
Care, Faculty of Health Sciences, Universiti Ke-
bangsaan Malaysia, Kuala Lumpur, Malaysia

Background and objectives:Phenolic content in soybean 
have been identified to prevent chronic diseases through anti-
oxidative activity. This study was carried out to determine the 
macronutrient, total phenol, isoflavone contents and anti-oxi-
dative activity in selected soy based dishes. 

Methods: Eight types of local soy based dishes were bought 
from restaurants and food stalls located in Kuala Lumpur. Each 
sample from two different locations were analysed in duplica-
tes. Proximate contents were analysed by using AOAC methods 
(1997) while carbohydrate content was calculated by difference. 
Isoflavone content was analysed using High Performance Li-
quid Chromatography method by Hutabarat et al. (2000). Total 
phenol content (TPC) was determined using Folin-Ciocalteu 
method while antioxidant activities were assessed using DPPH 
radical scavenging assay and B-carotene bleaching assay. 

Results: The soy based dishes contained 8.18-161.34 mg 
total isoflavone/ 100g food sample, 34.91-87.64% moisture, 
3.93-13.83% protein, 4.35-32.90% fat, 0.53-41.74% total carbo-
hydrate and 1.20-1.92% ash. Average TPC in all the dishes was 
in the range of 19.14-62.82 mg of GAE/g wet weight. Antioxi-
dant activities based on DPPH radical scavenging assay and B-
carotene bleaching assay were significantly (p <0.01) correlated 
with TPC. Total isoflavone content was significantly (p < 0.01) 
correlated with TPC (r=0.711), DPPH radical scavenging as-
say (r=0.720) and B-carotene bleaching assay (r=0.720). Dishes 
containing tempeh has significantly (p < 0.05) higher isoflavo-
ne content compared to other dishes containing other type of 
soy products. 

Conclusions: Soy product like egg tofu contained highest 
moisture but lowest protein and isoflavone contents. Method of 
cooking such as frying increased the fat content in the dishes. 
Dishes containing fermented food such as tempeh have high 
amount of isoflavone and significantly higher antioxidant acti-
vity compared to other type of soy products.

Key words: Soy based dishes, Isoflavone, Total phenol con-
tent, Macronutrient, Antioxidant activity.
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PO2691
COMPARATIVE ANALYSIS OF VOLATILES FROM 
PLANT CZ BY HDE-GC/MS
K. Chang1, G. Kim1

1Plant Resources Research Institute, Duksung 
Women’s University, Korea

Background and objectives: The purpose of this report was 
to evaluate and compare the chemical variability of the volatile 
compositional differences of CZEOs in Korea. Volatile compo-
sition differences of CZEOs prepared via different producing 
methods (wild-growing and cultivate-growing) were also de-
termined.

Methods: The dried CZ were crushed for 10 sec by a blender 
(NJ-8060SM, NUC Electronics, Seoul, Korea) and extracted by 
hydro-distillation extraction (HDE) method for 3 hr using a 
Clevenger-type apparatus (Hanil Lab Tech Ltd, Incheon, Ko-
rea). and analyzed by gas chromatography-mass spectrometry 
(GC/MS).

Results: Total 57 and 55 volatiles constituents were confir-
med in CZEOs from wild-growing and cultivate-growing. Al-
cohols were predominant in the volatiles of CZ flowers (%): the 
wild, 37.57; and the cultivated, 30.34. 

Conclusions: There was some differences between CZEOs 
from wild-growing and cultivate-growing; the yields of CZEOs 
were 0.35 and 0.12%(v/w), respectively. Borneol was the most 
abundant volatiles in the wild-growing and ƒÑ-curcumene was 
the major component in the cultivated.

Key words: volatile composition, producing methods, hy-
dro-distillation extraction borneol, ƒÑ-curcumene

PO2692
EFFECTS OF SERICULTURAL PRODUCTS ON 
BLOOD GLUCOSE AND LIPID STATUS IN STREP-
TOZOTOCIN-INDUCED DIABETIC MICE
S H. Cho1, S W. Choi1

1Department of Food Science and Nutrition, Catho-
lic University of Daegu, Gyeongbuk, Korea

Background and objectives: The effects of four types of 
sericultural products on the blood glucose and lipid status as 
well as peroxidative state and muscle glycogen level were in-
vestigated under diabetic condition. The four products were 
silkworms (SW), mulberry leaves (ML), mulberry fruit (MF), 
and native mulberry fruit (kujippong; NMF). 

Methods: Dried powders of the four products were added 
to diets (AIN-93G) for the corresponding four groups of 
streptozotocin-induced diabetic mice and fed for four weeks. 
Non-diabetic (Normal) and diabetic mice fed no test product 

(DM-Control) were another experimental groups to compare 
the effects of test diets. 

Results: Compared to the DM-Control (mean; 289.4±23.1 
mg/100mL), the NMF group (mean; 255.3±19.9 mg/100mL) 
increased blood glucose at reduced rate most effectively 
among the test groups. Serum cholesterol and triglyceride le-
vels were lowest in the ML group (114.2±17.5 and 136.9±14.4 
mg/100mL) but those of SW, MF, and NMF groups were ten-
ded to be lower than the DM-Control group (159.6±14.7 and 
169.0mg±15.1 mg/100mL). Liver cholesterol and triglyceride 
contents were lower in the MF (12.8±1.2 and 12.9±1.9 mg/g) 
and the NMF groups (12.9±1.0 and 13.2±1.5 mg/g) than the 
DM-Control group (16.5±1.3 mg/g, and 21.1±2.3 mg/g). Li-
ver level of thiobarbituric acid reacitve substances (TBARS) 
was lower in the NMF (20.9±1.9 nmol MDA/g) than the other 
groups while muscle glycogen level was higher only in the MF 
group than the DM-Control group. 

Conclusions: A proper combination of mulberry fruit, ku-
jippong, and mulberry leaves as the ingredients of functional 
foods helps blood glucose and lipid status maintain proper le-
vels and improves body peroxidation under diabetic state. 

Key words: mulbery, blood glucose, lipid, diabetic mice
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THAI FRUIT SOURCES FOR LUTEIN AND 
ZEAXANTHIN : PROTECTIVE EFFECTS AGAINST 
AGE-RELATED MACULAR DEGENERATION (AMD)
N. Vatanasuchart1, P. Khaiprapai2, U. Phukasmas1

1Department of Nutrition and Health, Institute of 
Food Researchand Product Development, Kasetsart 
University, Bangkok, Thailand 
2Food Quality Assurance Services Center, Institute 
of Food Researchand Product Development, Kaset-
sart University, Bangkok, Thailand

Background and objectives: Lutein and zeaxanthin play an 
important role in protecting against age-related macular dege-
neration (AMD), rising an evidence in the elderly. This study 
was aimed at determining lutein and zeaxanthin in 170 Thai 
fruits.

Methods: Fruit sample was extracted with 0.1% BHT in 
MeOH and analyzed by HPLC.

Results: It showed that lutein was predominately found in 
Thai fruits about 122 samples or 71.76% of total samples, whi-
le zeaxanthin was rarely found about 65 samples or 38.24 %. 
When fruits were classified according to sugar content, Thai 
melon (Tangthai) contained the highest lutein of 66.17 ± 26.4 
µg/100g in group of sugar < 10%. Among all samples, Tang-
thai also provided the highest lutein, following with roseapple 
(Phed), watermelon (Torpedoe and Kinaree), guava (Kimju), 
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mango (Pramkaymea) and pamelo (Kaonumpueng), respecti-
vely. In group of sugar between 10-20%, banana (Namwa) con-
tained the highest lutein of 26.04 ± 6.76 µg/100g following with 
other banana varieties and sapote (Lamod). In group of sugar > 
20%, all jackfruits contained lutein and Sritong variety had the 
highest lutein of 22.91 ± 8.25 µg/100g. Whereas ripe mangoes 
and sweet tamarinds did not contain lutein. For determination 
of zeaxanthin, mango (Munkunsri), in group of sugar < 10% 
had the highest of 24.93 ± 49.86 µg/100 g, following with papa-
ya (Kekdum), mango (Keowsavoy), pamelo (Kaonumpueng), 
mango (Pramkaymea) and pamelo (Tongdee), respectively. In 
group of sugar between 10-20%, Maprang showed the highest 
zeaxanthin of 27.29 ±26.43 µg/100 g, followed with Mayong-
chid, mango (keowyai), orange, pineapple and starfruit, res-
pectively. Source of both lutein and zeaxanthin were Tangthai, 
pamelo, roseapple, raw mangoes, Maprang, Mafueng, orange, 
sapote, purple passionfruit and pineapple.

Conclusions: Thai fruits are important source of lutein and 
zeaxanthin which should be regularly consumed to promote 
eye health, particularly for the fruits with low sugar.

Key words: Thai fruits, lutein,zeaxanthin, eyehealth.

PO2694
ADLAY CONSUMPTION AMELIORATED THE PRO-
GRESSION OF ALCOHOLIC LIVER DISEASES
H Y. Yang1, W J. Yeh2, H Y. Weng2, C Y. Chein2, J R. Chen2

1I-Shou University, Kaohsiung, Taiwan 
2Taipei Medical University, Taipei, Taiwan

Background and objectives: Fatty liver has become a 
health problem in Taiwan and dietary modification may show 
beneficial effects. Adlay has been reported to exhibit hypolipi-
demic, antiobesity and antiinflammation effects. Therefore, the 
aim of the study is to investigate effects of adlay on alcoholic 
liver disease.

Methods: We fed rats with ethanol liquid diet to induce al-
coholic liver disease (group E) and added 22.1 g/L (group A) 
and 44.2 g/L adlay (group B) powder in diet of rats. After a 
12-wk experimental period, rats were sacrificed for blood and 
liver sample collections.

Results: We found elevation of hepatic index AST and ALT 
in the ethanol group since the 4th week and adlay consumption 
attenuated the elevation of hepatic index. At the end of the stu-
dy, the ethanol group showed hepatic steatosis and higher le-
vels of liver malondialdehyde, tumor necrosis factor-and early 
fibrosis markers hydroxyproline than the control group and 
the two adlay groups. We also found that group A had lower 
cytochrome P450 2E1 protein expression than group E. In the 
histological analysis, the fatty change scores of both central and 
portal vein zone of group A were also lower than group E.

Conclusions: These results suggested that dietary adlay 
consumption may be beneficial in the prevention of alcohol-
induced hepatic fat accumulation and inflammation.

Key words: alcohol, fatty liver, adlay, inflammation

PO2695
BENEFICIAL EFFECTS OF SOY PROTEIN AND 
β-CONGLYCININ ON NONALCOHOLIC LIVER DI-
SEASES VIA AMELIORATING HEPATIC STEATOSIS 
AND INSULIN RESISTANCE
W J. Yeh1, C Y. Chien1, H Y. Weng1, J R. Chen1, H Y. Yang2

1Taipei Medical University, Taipei, Taiwan 
2I-Shou University, Kaohsiung, Taiwan

Background and objectives: Nonalcoholic fatty liver disea-
se (NAFLD) is the most common liver disorder in the Western 
world and is related to obesity, insulin resistance, inflammation, 
and oxidative stress. Nonalcoholic steatohepatitis (NASH) is 
the most extreme form of NAFLD, and is characterized by stea-
tosis with necroinflammation. This study aims to explore the 
beneficial effects of soy protein and soy-conglycinin on hepatic 
steatosis and insulin resistance in NASH.

Methods: Male Wistar rats were induced to have NASH 
with high-fat-liquid diet for 16 weeks and divided into NASH 
group (N), soy protein group (S), and β-conglycinin group (B). 
Experimental diets were based on high-fat-liquid diet with 
50% soy protein or equivalent β-conglycinin as substitution of 
casein for 8 weeks. Plasma and liver samples were collected for 
analysis of lipid profiles, cytokines and insulin sensitivity, as 
well as cytochrome P-450 2E1 (CYP2E1) protein expression 
and pathological analysis in the liver. Feces were assembled for 
lipid content analysis.

Results: Rats treated with high-fat diet for 16 weeks showed 
abnormal plasma alanine aminotransferase (ALT) and aspar-
tate aminotransferase (AST) activity, and they also exhibited 
increasing levels of TG, interleukine(IL)-1and MDA concomi-
tant with an upregulation of CYP2E1 in the liver. After 8-wk 
soy protein or β-conglycinin consumption, hepatic TG, tumor 
necrosis factor (TNF)-and MDA concentrations were lower 
than those in the NASH group, whereas the systemic insulin 
sensitivity was also improved by β-conglycinin. We also found 
improvement of hepatic steatosis in pathological analysis.

Conclusions: Soy protein and soy β-conglycinin may im-
prove the liver function in rats with NASH by lowering lipid 
levels in the liver and ameliorating inflammation and insulin 
resistance.

Key words: soy protein,conglycinin, fatty liver, nonalcoho-
lic steatohepatitis
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PO2696
GREEN TEA EXTRACT SUPPRESSES DISUSE MUS-
CLE ATROPHY IN MICE
H. Tachibana1, M. Murata1, R. Kosaka1, K. Kurihara1, A. 
Nesumi2, M. Maeda-Yamamoto3, K. Yamada1

1Kyushu University, Faculty of Agriculture, Japan 
2National Institute of Vegetables and Tea Science, 
NARO, Japan 
3National Food Research Institute, NARO, Japan

Background and objectives:A variety of stresses, including 
starvation, muscle disuse, systemic illness, and aging cause 
skeletal muscle atrophy. Loss of muscle protein primarily is a 
result of enhanced protein breakdown, which is initiated by the 
activation of the ubiquitin-proteasome pathway. Two muscle-
specific E3 ubiquitin ligases, muscle RING finger 1 (MuRF1) 
and muscle atrophy F-Box (Atrogin-1) are recognized as mar-
kers of muscle atrophy since they are expressed at relatively low 
levels in resting muscle and transcriptionally increased under 
a variety of atrophy-inducing conditions. In this study, we exa-
mined the suppressive effects of green tea extracts on disuse 
muscle atrophy and its causative genes in mice.

Methods:Tail suspension was maintained for 10 days using 
the male C57BL6 mouse, and the oral administration of green 
tea (Sunrouge or Yabukita) extract continued at 48 h intervals 
during the tail suspension. Gastrocnemius, soleus, plantaris, 
and quadriceps femoris were extracted, and weight was measu-
red. In each muscles, the expression level of MuRF1 and Atro-
gin-1 gene was measured.

Results: The tail suspension group had a significantly de-
creased ratio of gastrocnemius, soleus, plantaris, and quadri-
ceps femoris weight as compared with the ground group. Oral 
administration of Sunrouge or Yabukita extract suppressed the 
decrease of muscle weight ratio in the tail suspension group. 
The tail suspension induced mRNA expression of MuRF1 and 
Atrogin-1The green tea extracts significantly suppressed the in-
duction of MuRF1 and Atrogin-1 in the tail suspension group.

Conclusions: The green tea has a potential to attenuate ske-
letal muscle atrophy. The inhibitory effect of the green tea may 
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PO2698
TOCOPHEROL CONTENT AND TOTAL ANTIOXI-
DANT CAPACITY IN EXTRA VIRGIN ARGAN OIL
C. Cabrera-Vique1, A. Rueda1, C. Samaniego-Sánchez1, 
R. Giménez1, M. Olalla1, I. Seiquer2

1Departamento de Nutrición y Bromatología, Uni-
versity of Granada, Granada, Spain 
2Instituto de Nutrición Animal, Consejo Superior de 
Investigaciones Científicas (CSIC), Granada, Spain

Background and objectives: Virgin argan oil has been 
traditionally consumed in the Magreb countries, but recently 
its consumption has been extended into European, Japan and 
USA oil-markets. This oil is rich in oleic and linoleic acids (45 
and 34%, respectively) and tocopherols. Polyphenols, sterols, 
carotenoids, squalene, and other minor compounds also con-
tribute to its antioxidant capacity. However, available bibliogra-
phy on composition data is scarce and contradictory due to the 
lack of standarization of the oil extraction method. In this stu-
dy, we selected extra virgin argan oil to determine tocopherols 
and total antioxidant capacity (AC) in comparison with other 
edible vegetable oils widely consumed.

Methods: The presence of alfa, beta, gamma and delta-
tocopherols were quantified by HPLC following the UNE-EN 
ISO 9936-2006 method. AC was determined by ABTS, DPPH 
and FRAP methods previous sample treatment with a mixture 
methanol/water.

Results: Total tocopherols in virgin argan oil ranged bet-
ween 342.3–510.6 mg/kg, being gamma-tocopherol the major 
fraction (78.3%); alfa, beta and delta-tocopherols represents 
11.2, 2.1 and 8.5%, respectively. The mean content in extra 
virgin olive oil (Picual variety) was 244.1 mg/kg and alfa-to-
copherol was the major fraction. In virgin argan oil, the AC va-
ried between 0.099-1.052, 0.056-0.257 and 0.179-0.237 mmol 
Trolox/kg for ABTS, FRAP and DPPH methods, respectively. 
Statistically significant higher AC values were detected in vir-
gin olive oil but not in other oils such as soy or sunflower oils. 
Nosignificant correlation was observed between tocopherol 
content and AC.

Conclusions: The elevated presence of gamma-tocopherol 
(a potent antioxidant and anti-inflammatory agent) and its ma-
jor total AC in relation to other oils corroborates the extra vir-
gin argan oil nutritional value and its potential human healthy 
properties. Present findings may provide additional market 
opportunities for the food industry to develop new products.

Key words: argan oil, tocopherols, antioxidant capacity, 
edible oils

PO2699
BIOACCESIBILITY OF POLYPHENOLS AND ANTIO-
XIDANT ACTIVITY IN VIRGIN ARGAN OIL. COMPA-
RISON WITH VIRGIN OLIVE OIL
C. Cabrera-Vique1, A. Rueda1, R. Gimenez1, M. Olalla1, 
I. Seiquer2

1Departamento de Nutrición y Bromatología, Uni-
versity of Granada, Granada, Spain 
2Instituto de Nutrición Animal, Consejo Superior de 
Investigaciones Científicas (CSIC), Granada, Spain

Background and objectives: Phenolic compounds are of 
essential importance in the nutritional properties of vegetable 
oils, mainly related with their potent antioxidant activity. Ne-
vertheless, to achieve any in vivo effect these bioactive com-
pounds must be bioaccesible, which depend on their release 
from the food matrix during the digestion process. The aim of 
this study was to evaluate the bioaccesibility of total phenols 
and antioxidant properties of extra virgin argan oils (AO) as 
compared with extra virgin olive oil (OO), using an in vitro 
gastrointestinal digestion method to approach physiological 
conditions. Results were compared with those obtained in oil 
extracts before digestion process.

Methods: Chemical extraction of antioxidants from oils 
was performed by addition of methanol/acetone/water. Mo-
reover, oil samples were in vitro digested in two sequential 
steps to simulate gastric and duodenal conditions, followed by 
centrifugation. Chemical extracts and supernatants of digested 
samples (which represent bioaccesible fraction) were used to 
determine phenolic compounds (Folin-Ciocalteau method) 
and antioxidant activity (ABTS and FRAP assays).

Results: Phenol content and antioxidant properties were 
always higher in bioaccesible oil fractions than in chemical ex-
tracts. Phenol content in chemical extracts was lower in AO 
(ranging 193-624 mg/kg) than in OO (1018 mg/kg), but only 
minor differences were observed in bioaccesible fractions (AO 
2440-3008 mg/kg, OO 3618 mg/kg). A similar tendency was 
observed for the antioxidant activity, and high correlations 
were shown between phenol content and ABTS and FRAP as-
says (p<0.001).

Conclusions: Differences of polyphenol content and antio-
xidant activity found between AO and OO in chemical extracts 
were attenuated in the bioaccesible fraction obtained after the 
in vitro digestion process, as comparatively higher release of 
antioxidants due to digestive enzymes activity seem to occur 
in AO.

Key words: virgin argan oil, polyphenols, antioxidant acti-
vity, bioaccesibility.
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PO2702
THE NATURAL IMINUSUGAR D-FAGOMINE RE-
DUCES WEIGHT GAIN AND FAECAL ENTEROBAC-
TERIAL POPULATION OF RATS FED AN ENERGY-
DENSE DIET
S. Ramos-Romero1, E. Molinar-Toribio1, J. Perez-Jime-
nez1, M. Casado2, B. Pina2, J L. Torres1

1Department of Biological Chemistry and Molecu-
lar Modelling, Institute of Advanced Chemistry of 
Catalonia (IQAC-CSIC), Barcelona, Spain 
2Department of Environmental Chemistry, Institute 
of Environmental Assessment and Water Research 
(IDAEA-CSIC), Barcelona, Spain

Background and objectives: Increasing evidence reveals 
that diet induced changes in the composition of gut microbiota 
are related to fat accumulation, insulin resistance and obesity. 
Particularly, high consumption of fat and sucrose increases the 
proportion of intestinal Enterobacteriales. As D fagomine, an 
iminosugar analogue of D glucose, agglutinates Enterobacte-
riaceae and inhibits their adhesion to intestinal mucosa in vi-
tro, we hypothesized that it may have a functional effect on the 
gut microbiota of animals fed an energy-dense diet.

Methods: Rats were fed a standard diet, a high-fat, high su-
crose diet and a high-fat, high sucrose diet supplemented with 
D fagomine (0.065 %) for 5 weeks. Body weight and feed intake 
were measured at the onset and at the end of the study. Total 
bacteria, Enterobacteriales and Escherichia coli were quanti-
fied by quantitative real-time PCR on faecal DNA.

Results: During the nutritional intervention energy intake 
was independent of the diet. After 5 weeks the mean weight 
gain of the group fed the high fat, high sucrose diet was~13 
% higher than that of the standard group whereas the gain in 
the group supplemented with D fagomine was ~7 % higher 
(P<0.05). All the animals presented similar amounts of total 
bacteria in faeces. The relative abundance of Enterobacteria-
les and E. coli excreted was significantly higher (P<0.05) in the 
high-fat, high-sucrose group. The animals supplemented with 
D fagomine and the standard group presented similar amounts 
of faecal Enterobacteriales and E. coli.

Conclusions: The iminosugar D fagomine reduces the 
weight gain and the raise in the proportion of faecal entero-
bacteria associated with an energy-dense diet. The two effects 
may be related.

Key words: D-fagomine, iminosugars, obesity, microbiota, 
Escherichia coli

PO2703
INHIBITORY EFFECTS OF PHENOLIC EXTRACTS 
DERIVED FROM JAPANESE APRICOT FRUIT (PRU-
NUS MUME) ON RAT SMALL INTESTINAL DISAC-
CHARIDASE ACTIVITIES
K. Kishida1, Y. Heya1, Y. Yamazaki1, A. Horinishi1, Y. Oza-
ki1

1Department of Science and Technology On Food 
Safety, Kinki University, Japan

Background and objectives: Japanese apricot fruit (Prunus 
mume Sieb. et Zucc) has been traditionally used as a folk reme-
dy in Japan.We have already established a preparation method 
for extracting phenolics from ‘umezu’, exuding juice of salted 
Japanese apricot fruits.Umezu phenolics (UP) contain about 
12% (w/w) polyphenol as gallic acid equivalents and mainly 
consist of hydroxycinnamic acids (caffeic acid, ferulic acid, p-
coumaric acid) and their derivatives.Chlorogenic acid is one of 
the most abundant phenolics in UP.The aim of this study was to 
investigate whether UP inhibits small intestinal disaccharidase 
activities and suppresses the postprandial elevation of blood 
glucose levels in rats.

Methods: The disaccharidase (maltase, sucrase, isomaltase, 
glucoamylase, lactase, trehalase) activities were assayed by the 
Dahlqvist method using rat intestinal mucosa homogenates.A 
single oral administration of 2 g/kg BW sugars (glucose, mal-
tose, sucrose, starch) was carried out with or without UP and 
blood glucose levels were measured up to 120 min.

Results: UP inhibited all disaccharidase activities examined 
in this study although the effects varied among disaccharida-
ses.Inhibitory effect of chlorogenic acid or non-esterified hy-
droxycinnamic acids at the concentration equivalent to those 
in UP was relatively low.This may indicate the presence of other 
unknown derivatives responsible for the inhibition. The blood 
glucose levels were significantly altered when sucrose was ad-
ministered to rats.The suppressive effects after other sugar load 
tests were marginal.

Conclusions: These results suggest that UP could be useful 
as a food ingredient to reduce risks for diabetes and obesity.

Key words: Japanese apricot, phenolics, disaccharidase, 
blood glucose.
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PO2704
LACTOBACILLUS PARACASEI CBA L74 AND FER-
MENTED OAT INHIBIT ENTRANCE OF UNDIGES-
TED GLIADIN PEPTIDES IN CACO-2 CELLS
M. Sarno1, M. Nanayakkara1, M. Cuomo1, R. Nigro2, S. 
Auricchio1, M V. Barone1

1Department of Pediatrics and ELFID, University of 
Naples Federico II, Italy 
2Department of Chemical Engineering, University 
of Naples Federico II, Naples, Italy

Background and objectives: Recent reports describe a role 
of probiotics as therapeutic approach for Celiac Disease (CD). 
Undigested A-gliadin peptides P31-43 and P57-68 are central 
to CD pathogenesis, inducing an innate and an adaptative im-
mune response respectively. They enter enterocytes and loca-
lize to vesicular compartment to induce their toxic/immuno-
genics effects. Our aim is to test the effect of Heinz property 
strain Lactobacillus Paracasei (LP) CBA L74 (International 
Depository Accession Number LMG P-24778, its supernatant 
and LP CBA L74 fermented oat on P31-43 and P57-68 entrance 
in Caco-2 cells to verify itsprotective effect.

Methods: We treated Caco-2 cells with LP CBA L74, its co-
lonies supernatant or with fermented oat for 30 minutes, and 
then fluorochrome labeled P31-43 or P57-68 were added to 
cells cultures. We studied entrance of labeled peptides by fluo-
rescence assay.

Results: LP CBA L74 inhibit both P31-43 (FI: 75%) and 
P57-68 (FI: 50%) entrance respect to control. LP CBA L74 su-
pernatant is also able to induce decrease of both gliadin pep-
tides entrance in Caco-2 cells (FI: 70% and 50% respectively), 
indicating that this biological effect is due to some product in-
cluded in LP CBA L74 supernatant. LP CBA L74 fermented oat 
is also able to reduce P31-43 entrance in Caco-2 cells respect to 
not fermented oat (FI: 50%).

Conclusions: LP CBA L74, its supernatant and fermented 
oat, reduce P31-43 and P57-68 entrance in Caco-2 cells. This 
is the first study that attempts to explain the molecular mecha-
nism of probioticseffects in the prevention of undigested glia-
din peptides toxic effects.

Key words: probiotic, celiac disease, oat, LP CBA L74

PO2705
IRON AND CALCIUM BIOACCESSIBILITY FROM 
CEREAL DERIVATIVES
A. Cilla1, Y. Caldera1, R. Barberá1, M J. Lagarda1

1Nutrition and Food Science Area, Faculty of Phar-
macy, University of Valencia, Valencia, Spain

Background and objectives: Cereal flours and derivatives 
are ideal foodstuffs for mineral fortification with iron (Fe) and 
calcium (Ca). Iron deficiency is the most prevalent single nu-
tritional deficiency in the world and is related to delayed cog-
nitive development and intellectual impairment in children. 
Calcium intake during childhood is associated with increased 
peak bone mass during adolescence, bone fragility and hip 
fracture prevention and a reduction in the prevalence of osteo-
porosis.The aim of this study was to determine the bioaccessi-
bility (amount of mineral available for absorption and utiliza-
tion) of Fe and Ca in six fortified biscuits and bakery products.

Methods: A simulated gastrointestinal digestion with two 
stages (gastric with pepsin pH= 2 and intestinal with pancrea-
tin and bile salts pH= 6.5) was applied to obtain the soluble 
mineral (bioaccessible fraction) by centrifugation. Total and 
bioaccessible iron and calcium were determined by atomic ab-
sorption spectrometry after dry mineralization (450ºC).

Results:Bioaccessible iron: 0.5-2 mg Fe/100g sample. The 
highest Fe content was found in the product with one of the 
lowest Ca/Fe ratios and one of the highest total Fe contents. 
Negative influence: Ca content (Ca/Fe ratio) and fiber. Positive 
influence: Fe content. Iron bioaccessibility was > 20% (23-32%).
Bioaccessible calcium: 49-79 mg Ca/100g sample. The highest 
Ca content appeared in the product with less fiber content and 
more total Ca. There was a trend of less soluble Ca when fiber 
increases and in the presence of polyphenols used in the ingre-
dients found in the formulation. Calcium bioaccessibility was 
> 40% (40-70%).

Conclusions: Bioaccessibility results indicate that cereal 
derivatives fortified with Fe and Ca are suitable complemen-
tary sources for meeting the nutritional requirements for these 
minerals.

Key words: iron, calcium, bioaccessibility, cereal derivatives
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PO2706
ANTIOXIDANT AND SCAVENGING CAPACITY OF 
SERBIAN OAK TREE
B. Popovic1, D. Stajner1, R. Zdero1, S. Orlovic2, Z. Galic2, 
M. Kebert
1Faculty of Agriculture, Serbia 
2Institute of Lowland Forestry and Environment, 
Serbia

Background and objectives: Quercus trees, commonly 
known as oaks, belong to the family Fagaceae. They comprise 
450 species worldwid. European oak corresponds well with the-
se requirements, and is mainly represented by Quercus robur 
L. (pedunculate) and Quercus petraea L. (sessile oak). Bearing 
in mind that antioxidant potential of two major Serbian oaks-
Quercus robur L. and Quercus petraea L. has not been studied 
well enough, especially their leaves and twigs, the aim of this 
work was to investigate the in vitro antioxidant activities. 

Methods: Antioxidant characteristics of leaves, twigs and 
acorns from Serbian oak species from Vojvodina province 
(northern Serbia) were investigated. 80% EtOH (in water) ex-
tracts were used for antiradical power (ARP) determinations 
against DPPHo, oNO, O2o- and oOH radicals, ferric reducing 
antioxidant power (FRAP), total phenol (TPC) and tannin 
(TAC) contents. Permanganate reducing antioxidant capacity 
(PRAC) was determined using water extracts. Beside men-
tioned parameters, soluble proteins, lipid peroxidation (LP), 
pigment, proline, flavonoid and proantocyanidine contents 
were also determined. The data of different procedures were 
compared and analysed by multivariate techniques (correlation 
matrix calculation and principal component analysis (PCA)). 

Results: Significant positive correlations were obtained bet-
ween ARP parameters and contents of phenolic antioxidants. 
Close interdependence was also observed between PRAC and 
O2o- ARP, which were totally opposite to LP on the loading 
plot. PCA found that investigated organs of two different oak 
tree species possess similar antioxidant characteristics. 

Conclusions: The superior antioxidant characteristics 
showed oak leaves over twigs and acorns and seems to be pro-
mising source of antioxidants with possible use in industry and 
pharmacy.

Key words: antioxidant; scavenging capacity; oak tree; 
FRAP, DPPH

PO2707
PRODUCTION OF LIPIDS WITH IMPROVED NU-
TRITIONAL AND BIOLOGICAL PROPERTIES USING 
ENZYMATIC INTERESTERIFICATION OF VEGETA-
BLES OILS FROM AMAZONIAN AREA
G. Macedo1, P. Speranza1, A. P. Ribeiro2, J. Macedo3

1Food Science Department; UNICAMP - Campinas 
State University, Campinas, Sao Paulo, Brasil 
2School of Applied Sciences, UNICAMP, Limeira, Sao 
Paulo, Brasil 
3Food Nutrition Department, UNICAMP, Campinas, 
Sao Paulo, Brasil

Background and objectives: Composition and nature of 
oils and fats used in the preparation of food products is acqui-
ring greater importance. It is now known that the incidence of 
cardiovascular disease, diabetes and other metabolic syndro-
mes are directly related to the type and amount of lipid con-
sumed. Currently, the search for lipids non-hydrogenated, low 
cholesterol and rich in polyunsaturated fatty acids is a need for 
the food market. Therefore, oil industries have focused mainly 
on upgrading products to better fit the current needs of consu-
mers, who are looking for healthier foods, manufactured with 
higher quality. Enzymatic interesterification, involving the rea-
rrangement of fatty acids among glycerol backbones, proving 
to be a good alternative. The changes in the original triacyl-
glycerol composition modified the physical and nutritional 
properties of reestructured triacylglycerol, thus increasing the 
potential applications of these lipids. The objective of this study 
was to produce interesterified blends rich in unsaturated fatty 
acids using different enzymatic systems.

Methods: For the production of these mixtures were used 
buriti and muru-muru oils, natural riches of the Amazon re-
gion, with huge unexplored and nutritional potential. 

Results: The results obtained of regiospecific distribution of 
fatty acids on triacylglycerol (13C NMR) indicate the produc-
tion of oils rich in unsaturated fatty acids at positions sn-1,3 for 
both enzyme systems tested. The concentration of unsaturated 
fatty acids at positions sn-1, 3 of triacylglycerol increased from 
33.5% in the original mixture to 54.1% in the mixture produ-
ced using lipase from Rhizopus sp, and 54.5% in the mixture 
produced with a commercially available immobilized lipase. 

Conclusions: The production of lipids with high content of 
unsaturated fatty acids in the position sn-1,3 of triglyceride and 
free of trans fatty acids is of great interest for the development 
of lipids with high nutritional and biological potential.

Key words: lipase, amazon oils, interesterification.
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PO2708
METABOLIC TRANSIT OF N-CARBOXYMETHYL-
LYSINE AFTER CONSUMPTION OF MODEL MAI-
LLARD REACTION PRODUCTS
I. Roncero-Ramos1, C. Delgado-Andrade1, F J. Tessier2, 
C. Niquet-Léridon2, C. Strauch3, V. Monnier3, M P. Nava-
rro1

1Instituto de Nutrición Animal, Estación Experimen-
tal del Zaidín, CSIC, Spain 
2Institut Polytechnique LaSalle Beauvais, Beauvais, 
France 
3Case Western Research University, Cleveland, Ohio, 
USA

Background and objectives: The purpose of this study was 
to investigate the intake and excretion of an advanced glycation 
compound produced in the Maillard reaction, carboxymethyl-
lysine (CML), after feeding rats a diet containing Maillard reac-
tion products (MRPs) from the glucose-lysine model system. 
CML in serum and different tissues was measured to detect 
target organs.

Methods: Equimolar mixture of glucose-lysine-HCl (GL) 
was heated (150°C, 90 min) to obtain GL90 sample. It was 
added to the AIN-93G diet (Control diet) to reach a final con-
centration of 3% (GL90 diet). Twenty-four weanling rats were 
distributed into two groups and assigned to dietary treatments 
for three months, monitoring food consumption and body 
weights. In the last week, faeces and urine were collected daily 
and stored as a 1-week pool. After sacrifice, blood was drawn 
to obtain serum, and some organs removed. CML analysis was 
performed by HPLC/MS-MS in diets, faeces, urines, serums 
and tissues.

Results: CML intake increased after GL90 diet consump-
tion (30 vs. 175µg/day for Control and GL90 group), accor-
dingly these animals excreted much more CML in faeces and 
in urine. As percentage of the intake, faecal CML was 2.5-fold 
higher in animals fed GL90 diet. However, the rate of urinary 
CML was lower in them. No changes were found in protein-
bound-CML levels in serum whereas CML in bone, tendon 
and heart increased due to MRPs consumption

Conclusions: Faecal CML excretion is highly influenced 
by dietary CML levels. The rate of CML excreted in urine was 
probably limited or saturated depending on the type of com-
pounds ingested. Consumption of assayed MRPs led to a hig-
her CML deposit in heart and tendon, while in bone the in-
creased amounts of CML ought to have an in situ origin as a 
consequence of a dicarbonyl compounds environment.

Key words: Maillard reaction products; carboxymethyl-
lysine; bone; heart; tendon.

PO2709
EFFECT OF GARLIC ESSENTIAL OIL ON PROTEIN 
OXIDATION IN CHILL STORED PORK PATTIES
G. Nieto1,2, L. Skibsted2, M. Andersen2, G. Ros1

1University of Murcia, Murcia, Spain 
2University of Copenhagen, Denmark, Spain

Background and objectives: Taking into accounts that 
meat products, such as burger patties, are very susceptible to 
oxidation as mincing, cooking, and addition of salt promotes 
the formation of Reactive oxygen species (ROS), the addition 
of natural antioxidants as essential oil on these meat products 
could be an interesting strategy to improve their quality. The 
aim of this study was to determine the effect of garlic (G) essen-
tial oil (EO) on protein oxidation in pork burgers manufactu-
red without synthetic additives and stored under retail display 
conditions. 

Methods: For that purpose 3 batches of pork burgers (min-
ced to 5 mm and 2 % salt) were prepared: the control group C; 
G1 (Level 1: 0.05% EO); and G2 (Level 2: 0.4% EO). The pat-
ties were packed with modified atmosphere (70%O2: 20%CO2: 
10% N2) (MAP), stored for up to 9 days at 4ºC. The oxidative 
stability was evaluated by the formation of myosin cross-links 
as analysed by SDS-PAGE, and protein thiol loss as analyzed 
spectrophotometrically after derivatisation with DTNB. 

Results: Results showed that protein thiols were lost to yield 
myosin cross-links in the pork patties during storage.Garlic 
was found to promote protein oxidation, as seen by an extre-
me loss in thiol groups and highly elevated myosin cross-link 
formation, indicating that G interacts with the thiol groups of 
the myofibrillar proteins, and thus increases the cross-link for-
mation in pork patties stored in oxygen containing packages. 

Conclusions: This study shows that essential oils of garlic 
should be tested for prooxidant activity before to be used.

Key words:Pork patties; thiol oxidation; protein cross-lin-
king, garlic
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PO2710
ANTIOXIDANT AND PROOXIDANT ACTIVITIES OF 
PHENOLIC COMPOUNDS OF THE EXTRACTS OF 
ECHINACEA PURPUREA (L.) AND CASTANEA SA-
TIVA MILL
H. Jukic1, I. Mujic2, D. Rudic2, J. Zivkovic3, M. Gregoric4, S. 
Kalic5, K. Damjanic2

1University of Bihac, College of Medical Studies, 
Bihac, Bosnia and Herzegovina 
2Collegium Fluminense Polytechnic of Rijeka, Rije-
ka, Croatia 
3Faculty of Medicine, University of Nis, Department 
of Pharmacy, Nis, Serbia 
4Zagreb Health School, Zagreb, Croatia 
5Factory for processing of fruits and vegetables, 
Orahovica, Croatia

Background and objectives: In recent years, there is a 
growing interest on natural and safer antioxidants. So far, little 
is known about the potential of E. purpurea and C. sativa ex-
tracts.

Methods: In order to evaluate its antioxidant activity of ex-
tracts investigation had to include the total phenolics content 
and the scavenging capacity on DPPHradicals. The ability of 
extracts to scavenge superoxide and hydroxyl radicals were tes-
ted using electron paramagnetic resonance (EPR) techniques. 
Also, the extracts were screened for cytotoxicity using neutral 
red chemotherapeutic sensitivity assays on human colon can-
cer cell lines SW480. The cells were exposed to various concen-
trations of extracts and different treatment times.

Results: The content of total phenolic compounds of ex-
tracts of E. purpurea and C. sativa leaves were 10.57 % GAE 
and 6.74 % GAE, respectively. The scavenging activity of the 
radicals was found to exhibit 50% of the inhibition value (IC50 
value) at the concentration of 15.67 µg/ml for the investigated 
of E. purpurea and 1.87 µg/ml for C. sativa leaves. The ability of 
C. sativa to scavenge hydroxyl and superoxide radicals was at 
the concentration of 42.3 µg/ml and 8.5 µg/ml. Examination of 
redox potential E. purpurea on cancer cells SW480 was shown 
prooxidant effect at lower concentrations of extract and shor-
ter incubation period. Treatment of cancer cells with chestnut 
leaf extract immediately cause a cytotoxic effect with the ini-
tial concentration and cytotoxic effect increases as a function 
of the concentration of the extract. The highest concentration 
was also the most toxic which is particularly evident in the 
treatment of 24 hours.

Conclusions: The obrained results shown that investiga-
ted extracts have good antioxidant potential. The antioxidant 
properties of phenolic compounds C. sativa leaves extracts was 
better compared to E. purpurea.

Key words: Antioxidants, phenolic compounds, Echinacea 
purpurea, Castanea sativa.

PO2711
DOCOSAHEXAENOIC ACID DOWN-REGULATES 
EGF-INDUCED MATRIX METALLOPROTEINA-
SE-1/-9 AND UPA EXPRESSION VIA DISRUPTION 
OF INTERACTION BETWEEN EGFR AND ERBB2 
AND INACTIVATION OF EGFR/ERBB-2 SIGNALING 
IN SK-BR3 BREAST CANCER CELLS
F. Cheng1, C. Lu1, C. Li12

1School of Nutrition, Chung Shan Medical Universi-
ty, Taichung, Taiwan 
2Department of Nutrition, Chung Shan Medical 
University Hospital, Taichung, Taiwan

Background and objectives: Matrix metalloproteinase-1 
(MMP-1), MMP-9 and urokinase plasminogen activator (uPA) 
play crucial roles in tumor metastasis. Previous studies showed 
polyunsaturated fatty acids exhibit an anti-cancer effect in va-
rious human carcinoma cells; however, the effect of docosa-
hexaenoic acid (DHA; 22:6, n-3) on metastasis of breast cancer 
cells is not fully clarified. ErbB2 is overexpressed in 20-30% of 
human breast cancers and correlates with poor prognosis. 

Methods: We used ErbB2-overexpressing SK-BR3 breast 
cancer cells as cell model, and used Western blotting, real-time 
PCR, siRNA, and zymography assay to explore the anti-metas-
tasis activity of DHA. 

Results: EGF (40 ng/ml) induced MMP-1, MMP-9, and 
uPA mRNA and protein expression, as well as enzyme activi-
ty in both dose- and time-dependent manners, and 100 £gM 
DHA significantly inhibited EGF-induced MMP-1, MMP-9, 
and uPA protein expression, enzyme activity, and cell migra-
tion. Treatment with SP600125 and PD98059 decreased EGF-
induced MMP-1, MMP-9, and uPA protein expression. In 
addition, EGF-induced MMP-1 and uPA expression was also 
decreased by SB203580 and LY294002DHA was shown to in-
hibit EGF-induced activation of ERK1/2 and JNK. The phos-
phorylation of EGFR and ErbB2 was induced within 15 min 
after EGF treatment and the total amount of protein was found 
to increase after 12 h of EGF exposure. EGF-induced phos-
phorylation and increased total protein of EGFR and ErbB2 
were decreased by DHA. Co-immunoprecipitation analysis 
showed the interaction between EGFR and ErbB2 was disrup-
ted by DHA. EGFR siRNA mimics the inhibition of EGF-in-
duced MMP-1, MMP-9, and uPA expression as well as enzyme 
activity by DHA. 

Conclusions: Taken together, these results suggest attenua-
tion of EGFR and ErbB2 expression and disruption of protein 
interaction between EGFR and ErbB2 and their downstream 
signaling pathways are involved in DHA’s down-regulation of 
EGF-induced MMP-1/-9 and uPA expression in SK-BR3 breast 
cancer cells.

Key words: Docosahexaenoic acid; MMP; uPA; EGFR; 
ErbB2; SK-BR3
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PO2712
ANTI-OBESITY EFFECTS OF DIETARY D-PSICOSE 
IN GROWING RAT FED A HIGH-SUCROSE DIET
M. Ochiai1, K. Onishi1, T. Yamada2, T. Matsuo1

1Faculty of Agriculture, Kagawa University, Japan 
2Research and Development, Matsutani Chemical 
Industry Co., Ltd, Japan

Background and objectives: D-Psicose (D-ribo-2-hexulo-
se), C-3 epimer of D-fructose, is a rare sugar presents in small 
quantities in nature product. We previously reported that D-
psicose provided no energy and had anti-obesity effects in rats, 
but their detailed mechanisms remain to be elucidated. We 
here investigated the effects of anti-obesity effects of dietary 
D-psicose in growing rat pair-fed a high-sucrose diet (HSD).

Methods:Thirty-one male Wistar rats aged 4weeks were di-
vided into two dietary groups: HSD contained 5% cellulose (C, 
n=21), and HSD contained 5% D-psicose (P, n=10). The rats in 
the C dietary group were further divided into two groups: rats 
fed the C diet ad libitum (C-AD group, n=11), and rats pair-
fed the C diet with rats in the P group (C-PF, n=10). Each diet 
was fed for 8 week. At the weeks between 5th and 7th, energy 
expenditure (EE) was measured. At the end of the test period, 
all rats were killed by decapitation after 4-hours fasting. The 
serum and tissues were collected for biochemical analysis.

Results:The food intake was significantly lower in the P 
and C-PF groups than in the C-AD group. The body weight 
gain and food efficiency did not differ between the P and C-PF 
groups. The EE in darkness, lipoprotein lipase activity of the 
soleus muscle, and hepatic glycogen content were significantly 
higher, and in contrast, the serum levels of glucose, leptin, and 
adiponectin, glucose 6 phosphate dehydrogenase activity, body 
fat accumulation were significantly lower in the P group than 
in the C-PF group.

Conclusions:The anti-obesity effects of D-psicose could be 
induced by not only the suppression of food intake, but the in-
creases of EE in rats.

Key words: D-psicose, pair-feeding, obesity, energy expen-
diture, rat

PO2713
ASPERGILLUS AWAMORI-FERMENTED BURDOCK 
ELEVATES BIFIDOBACTERIUM AND REDUCES 
ADIPOSE TISSUE WEIGHT IN RATS FED A HIGH-
FAT DIET
V N. Sitanggang1, S. Sato1, N. Ohnishi1, J. Inoue2, T. Igu-
chi3, T. Watanabe3, Y. Okazaki4, H. Tomotake5, N. Kato1

1Graduate School of Biosphere Science,Hiroshima 
University, Japan 
2Ahjikan Co. Ltd., Japan 
3Yaegaki Bio-industry Incorporated,Japan 
4Faculty of Human Life Sciences, Fuji Women’s Uni-
versity, Japan 
5Iida Women’s Junior College,Japan

Background and objectives: Aspergillus has been used wi-
dely for the production of sake, miso, soy source, etc. in Japan. 
However, there is very limited study on the utilization of As-
pergillus for the production of functional foods. Burdock, Ar-
tium lappa, is a popular vegetable in Japan, and has been used 
therapeutically in Asia, Europe, and North America for hun-
dreds of years. Burdock contains high amounts of dietary fi-
bers such as inulin and oligosaccharides as well as polyphenols 
such as chlorogenic and caffeic acid. Recently, to improve the 
functional properties of burdock, we have developed a method 
for producing Aspergillus awamori-fermented burdock. This 
study was conducted to investigate the effects of dietary supple-
mentation with the fermented burdock powder on colonic lu-
minal environment and body fat in rats fed a high-fat diet.

Methods: Male SD rats (5 weeks old) were fed on a high-fat 
diet (30% beef tallow) containing 5% burdock powder or 5% 
Aspergillus awamori-fermented burdock powder for 3 weeks. 

Results: Food intake and growth were unaffected by dietary 
manipulation. Consumption of the burdock and fermented 
burdock diets significantly elevated fecal IgA and mucins (in-
dices of intestinal immune and barrier functions) and reduced 
fecal lithocholic acid (a risk factor for colon cancer) (p< 0.05). 
Interestingly, the fermented burdock diet markedly elevated 
cecal Bifidobacterium and organic acids including lactate, ace-
tate, propionate and butyrate, and reduced fecal deoxycholic 
acid (a risk factor for colon cancer) and perirenal adipose tis-
sue weight (p< 0.05), but the burdock diet did not.

Conclusions: The results suggest that the consumption of 
fermented burdock improves the colonic luminal environment 
and suppresses obesity in rats fed a high-fat diet.

Key words: burdock, Aspergillus awamori, Bifidobacte-
rium, obesity, secondary bile acids
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PO2714
EFFECTS OF SOY YOGURT ON INTESTINAL AND 
PLASMA POLYAMINE LEVELS IN YOUNG AND 
ADULT RATS
M. Fukuda1, M. Kobayashi1, K. Tsuzuki2

1Department of Food Science and Nutrition, Muko-
gawa Women’s University, Nishinomiya, Hyogo, 
Japan 
2Research Institute, Marusan-Ai Co. Ltd., Okazaki, 
Aichi, Japan

Background and objectives: Polyamines, putrescine, sper-
midine and spermine, are important constituents of all mam-
malian cells and are essentially involved in a variety of regula-
tory step during normal and malignant cell proliferation. The 
level of polyamine in the body tends to decrease with age. Re-
cently, a causative role for polyamines in longevity has been no-
ted. Soy foods are rich in polyamines. Soy yogurt was produced 
from soy by using Lactobacillus and was richer in polyamine 
content than unfermented soy. We investigated the effect of soy 
yogurt on polyamine levels in intestines and blood of young 
and adult rats.

Methods: The polyamines in food, intestine and blood were 
measured as fluorescent derivatives by HPLC analysis.

Results: Spermidine was most abundant polyamine in soy 
yogurt. The ingestion of soy yogurt induced the increase of mu-
cosal polyamine level in small intestines of young and adult 
rats. Although the polyamine level in cecum content was signi-
ficantly increased in both young and adult rats ingested soy yo-
gurt, the polyamine level in large intestinal mucosa was not in-
creased. Soy yogurt intake was effective for polyamine increase 
of small intestinal mucosa in spite of age. The large intestinal 
mucosa seems to regulate the polyamine level to prevent own 
cells from hyperproliferation. The polyamine level in plasma of 
young rats was not changed by soy yogurt intake, whereas the 
level in adult rats ingested soy yogurt was significantly increa-
sed.Especially, plasma spermidine in adult rats ingested soy yo-
gurt was significantly increased compared with that of control 
rats, whereas plasma putrescine did scarcely increase in adult 
rats. It was found that soy yogurt is useful for the recovery of 
polyamine, especially spermidine, in adult rats.

Conclusions: Soy yogurt is a functional food supplying po-
lyamines to aged animal.

Key words: polyamine, soy yogurt, rat, intestine, blood

PO2715
FRUCTOOLIGOSACCHARIDES ENHANCES 
THE EFFECT OF A FLAVONOID, α-GLUCOSYL-
ISOQUERCITRIN, ON GLUCAGON-LIKE PEPTIDE-1 
(GLP-1) SECRETION IN RAT INTESTINE AND ENTE-
ROENDOCRINE CELLS
P. Phuwamongkolwiwat1, T. Hira1, H. Hara1

1Graduate School of Agriculture, Hokkaido Universi-
ty, Sapporo, Hokkaido, Japan

Background and objectives: Hyperglycemia with insuffi-
cient insulin action is a major symptom of diabetes mellitus 
(DM). Glucagon-like peptide-1 (GLP-1) an incretin hormo-
ne released from enteroendocrine cells (L-cells), has received 
much attention for improving the glucose tolerance but the 
GLP-1 secretion differs by characteristics of ingested foods. 
Fructooligosaccharide (FOS) and α-glucosyl-isoquercitrin 
(Q3GM) in diet are known to improve glucose metabolism. To 
our knowledge, however, no study is available about the effects 
of GLP-1 secretion in response to the FOS and Q3GM together. 
Therefore, we conducted in vivo and in situ rat experiments 
to investigate the differences in the secretion of GLP-1 in res-
ponse to oral ingestion or ileal injection of test solutions (i.e., 
Q3GM, FOS, and Q3GM+FOS).

Methods: Blood samples were collected from jugular vein 
in vivo, and from portal vein in situ experiments before (0 min) 
and after (15, 30, 60, 90, and 120 min) oral or ileal administra-
tion of test solutions to evaluate plasma level of GLP-1.Direct 
effects of Q3G with- or without FOS on GLP-1-producing L-
cells were also examined through an in vitro study using a mu-
rine enteroendocrine cell line, GLUTag. 

Results: Q3GM transiently stimulated the secretion of GLP-
1 in both in vivo and in situ experiments. Contrariwise, admi-
nistering Q3GM+FOS significantly enhanced and prolonged 
the plasma GLP-1 concentrations in both experiments. The 
plasma GLP-1 concentration however, was higher after the ileal 
injection (in situ) compared to the oral injection. Likewise, the 
in vitro experiment using GLUTag showed the direct simulati-
ve action of Q3GM on GLP-1 secretion, whilst FOS enhanced 
the effect of Q3GM.

Conclusions: Our findings suggest that Q3GM+FOS has 
the potential for prevention or treatment of DM by enhance-
ment and prolongation of GLP-1 secretion.

Key words: Diabetes mellitus, Fructooligosaccharides, Glu-
cagon-like peptide-1, Glycosyl isoquercitrin
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PO2716
FRUCTO-OLIGOSACCHARIDE SUPPLEMENTA-
TION REDUCED FECAL TOXICITY, BILE ACID AND 
BACTERIAL RISK FACTORS OF COLORECTAL CAN-
CER IN CONSTIPATED OLDER VOLUNTEERS
H. Chen1,2, C H. Yen3,4, H W. Yu1, Y W. Kuo1

1School of Nutrition, Chung Shan Medical Universi-
ty, Taichung, Taiwan, R.O.C. 
2Department of Nutrition, Chung Shan Medical 
University Hospital, Taichung, Taiwan, R.O.C. 
3Department of Family and Community Medicine, 
School of Medicine, Center for Education and Re-
search on Geriatrics and Gerontology, Chung Shan 
Medical University, Chung Shan, Taiwan 
4School of Medicine, Chung Shan Medical Universi-
ty, Chung Shan, Taiwan

Background and objectives: The study assessed effects of 
fructo-oligosaccharide (FOS) supplementation on fecal pre-
cancerous risks and preventive factor of colorectal cancer and 
whether effects of FOS were sustained after its withdrawal in 
constipated older volunteers.

Methods: Six men and three women (73.4 ± 3.9 y old) par-
ticipated in a double-blind, placebo-controlled, diet-controlled 
study that consisted of a 4-wk placebo (3 mL of fructose syrup) 
period, a 4-wk FOS (10 g/d) and a 4-wk post-FOS period. 
Stools were collected in the last wk of each period to determine 
the risk markers of colorectal cancer, such as fecal bacteria en-
zyme activities, bile acids and toxicity of fecal water on Caco-2 
cells, a human colonocyte model, as well as the beneficial fac-
tor, short-chain fatty acid.

Results: Fecal activities of £]-glucosidase, £]-glucuronidase 
and mucinase, total fecal bile acid, and the proportion of se-
condary to total bile acid (%) significantly decreased with FOS 
compared with placebo. In contrast, fecal acetate and butyra-
te levels increased with FOS. In agreement with the reduced 
mutagenic markers, the fecal water-induced cytotoxicity and 
DNA damage towards Caco-2 cells were the lowest in the FOS 
period. Furthermore, the fecal β-glucuronidase, mucinase, to-
tal and secondary bile acid, and fecal water toxicity remained 
significantly lower in the post-FOS period than that in the pla-
cebo period, respectively.

Conclusions: Supplementation of FOS for 4 week signi-
ficantly reduced fecal precancerous risks related to bacterial 
metabolism in constipated older volunteers and these effects 
partially remained at the end of post-FOS period.

Key words: Fructo-oligosaccharide; β-glucuronidase; 
mucinase;bile acid; toxicity

PO2717
SENSORY CHARACTERISTICS AND ACCEPTABI-
LITY OF SAUSAGES WITH 10 % FAT AND ADDED 
RYE OR WHEAT BRAN
L M. Jakobsen1, S. Vuholm1, M D. Aaslyng2, M. Kristen-
sen1, K V. Sørensen1, A. Raben1, U. Kehlet2

1Department of Nutrition, Exercise and Sports, 
Faculty of Science, University of Copenhagen, 
Denmark 
2Danish Meat Research Institute, Danish Technolo-
gical Institute, Roskilde, Denmark

Background and objectives: Improving the nutritional 
profile of sausages by addition of dietary fibres might influence 
appetite, sensory characteristics and liking differently depen-
ding on the fibre source.The objective of this study was to in-
vestigate the sensory characteristics of sausages with 10 % w/w 
fat and added rye or wheat bran reaching a final dietary fibre 
content of 2.4 and 3.2 g/100 g respectively. Furthermore consu-
mer liking of the two sausages was assessed among two Danish 
target groups.

Methods: A trained sensory panel (n=9) evaluated the 
sausages with rye (RBS) and wheat bran (WBS) using sensory 
descriptive attributes in terms of odor, appearance, texture and 
flavor.Commercial 20 % w/w fat sausage (20%S) and 10 % w/w 
fat sausage (10%S) sausages were also included. Furthermore a 
consumer test, including a novel method “Holistic by DMRI”, 
was conducted among children (6-9 years old, n=49) and their 
parents (n=24) to investigate liking of RBS and WBS. 

Results: With respect to appearance RBS and WBS diffe-
red significantly from the remaining test sausages. They were 
browner (p>0.001), had the greatest extent of dots (p>0.001) 
and the coarsest inner structure (p>0.001). WBS differed from 
all other samples being less juicy (p>0.001) and having a higher 
intensity of cereal flavour (p>0.001) whereas RBS was similar 
to the commercial 10%S according to juiciness (p>0.001), fatty 
mouth feel (p>0.0001) and firmness (p>0.001). The consumer 
tests showed that liking was significantly lower for WBS than 
for RBS whereas the latter was not different from the com-
mercial 10%S. Finally RBS was correlated with more positive 
words compared to WBS although both were correlated with 
“healthy”.

Conclusions: Addition of dietary fibre from rye bran to 
sausages represents a promising approach to improve the 
healthiness of conventional sausages while maintaining consu-
mer liking.

Key words: Bran, dietary fibre, sausage, sensory characte-
ristics, consumer liking
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PO2718
POTENTIAL APPLICATION OF SOME COMMON 
INDIAN SPICES AS FUNCTIONAL FOOD ON FISH 
UNDER REFRIGERATED STORAGE
B. De1, S. Chatterjee1

1J. D. Birla Institute, Food Microbiology and Bioche-
mistry laboratory, Department of Food Science and 
Nutrition Management, Kolkata, India

Background and objectives:Spices, popularly used as fla-
vouring agents, are excellent source of phenolic compounds 
which exhibits good antioxidant activity with health-promo-
ting properties. They may also be used in functionalization and 
natural preservation of foods.

Methods:Hence potential antioxidant activities of six com-
monly used spices - fennel, black-pepper, ginger, cinnamon, 
celery, panchforon (mixture of fennel, celery, cumin, black-
cumin, fenugreek), and BHT, a synthetic antioxidant were 
evaluated and potentialto reduce lipid peroxidation was de-
termined post application on homogenized tilapia fish muscle. 
Antioxidant activity and oxidative stability of fish oil, extracted 
at interval of one week over a span of six weeks was estimated 
from amount of total phenol content, inhibition to peroxida-
tion, metal chelating activity, and free fatty acid, peroxide, p-
anisidine, thiobarbituric acid (TBA) values.

Results: Contrary to other spices cinnamon and panchfo-
ron remarkably could successfully decrease the amount of ma-
lonaldehyde accumulation and free fatty acid formation in oil. 
Peroxidation was effectively controlled by panchforon, fennel 
and pepper for longer duration. Maximum phenolic concen-
tration was recorded in cinnamon extract and inhibition to 
peroxidation was high in pepper and celery extract.Phenolic 
concentration in fish oil was found to be highest in panchforon 
and pepper. Most effective metal chelating activity of fish oil 
was found in panchforon, followed by fennel in 4th week.

Conclusions: Cinnamon and panchforon showed maxi-
mum efficiency in controlling oxidation whereas panchforo-
nand fennel enriched fish oil exhibited higher antioxidant acti-
vity Antioxidant activity of fish increases on preservation with 
spices which suggest potential health benefitsin human body 
by inhibiting the lipid peroxidation and arresting the harmful 
free radicals in addition to imparting flavor to the food.

Key words: antioxidant, lipid peroxidation, phenolic com-
pounds, metal chelating activity, malonaldehyde

PO2719
CHANGES IN BAX, BCL-XL, CASPASE-3 AND 8 
CONTRIBUTE TO PHYTIC ACID (IP6) INDUCED 
APOPTOTIC IN HT-29 CELLS
N. Mohd Esa1,2,N H. Shafie1, H. Ithnin3, N. Saad4

1Department of Nutrition and Dietetics, Faculty 
of Medicine and Health Sciences, Universiti Putra 
Malaysia, UPM Serdang, Selangor, Malaysia 
2Laboratory of Molecular Biomedicine, Institute of 
Bioscience, Universiti Putra Malaysia, UPM Serdang, 
Selangor, Malaysia 
3Department of Pathology, Faculty of Medicine and 
Health Sciences, Universiti Putra Malaysia, UPM 
Serdang, Selangor, Malaysia 
4UPM-MAKNA Cancer Research Laboratory, Insti-
tute of Bioscience, Universiti Putra Malaysia, UPM 
Serdang, Selangor, Malaysia

Background and objectives: Loss of apoptotic response 
is a major hallmark of various human malignancies. The me-
chanism of action of many anti-cancer drugs is based on their 
ability to induce apoptosis.Previous studies have shown that 
phytic acid (IP6) can inhibit the growth of various tumor cells 
in many mechanisms.The cellular and molecular mechanism 
underlying IP6 induced apoptosis however, have not been well 
defined. Hence, this study aimed at investigating the expression 
of the apoptotic-related targets; pro- and anti-apoptotic; Bax 
and Bcl-xl, respectively and also caspase-3 and 8 caused by IP6. 

Methods: HT-29 cells were treated with different concen-
tration of IP6 that was extracted from rice bran for 72 hrs, then 
total RNA of cells were isolated, and qRT-PCR was performed 
followed by western blotting. 

Results: IP6 showed an extensive significant reduction of 
anti-apoptotic, Bcl-xl and a coherent increment of pro-apopto-
tic, Bax at mRNA and protein level.These results showed that 
IP6 caused a marked increase in apoptosis, which was accom-
panied by significant increased at mRNA and protein levels of 
caspase 3 and caspase 8 (p<0.05).

Conclusions: These molecular alterations provide an in-
sight into IP-6 caused apoptotic death of human colon cancer, 
HT-29 cells. 

Key words: Phytic acid (IP6), Bcl-xl, Bax, caspase.
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PO2720
SUPPRESSIVE EFFECT OF CRYSTALLIZED CELLU-
LOSE ADDED TO THE LIQUID FORMULA ON POS-
TPRANDIAL GLUCOSE ELEVATION IN HEALTHY 
SUBJECTS
S. Nakamura1, S. Morita1, A. Miyahara1, C. Ushiroda1, Y. 
Yamagichi1, K. Tanabe1, T. Oku1

1Graduate School of Human Health Science, Univer-
sity of Nagasaki Siebold, Japan

Background and objectives: The elderly patients often ex-
perience osmotic diarrhea due to the enteral nutrition and also 
have hyperglycemia. It is important for these patients to deve-
lop the liquid formula (LF) which causes the suppressive effect 
on postprandial glucose elevation and on diarrhea. We have 
already clarified that dietary fiber materials, especially crysta-
llized cellulose (CC), suppressed osmotic diarrhea induced by 
sufficient ingestion of nondigestible oligosaccharides. In this 
study, we investigated that LF containing CC suppress the ele-
vation of postprandial glucose and insulin levels using healthy 
subjects.

Methods: Study protocol was carried out using a within-
subject, repeated measures design and was approved by the 
Ethical Committee of University of Nagasaki Siebold. A total 
of 21 healthy subjects (21.7 y; BMI, 21.3 kg/m2) were parti-
cipated in this study. The criteria were no history of diabetes; 
the fasting glucose is less than 110 mg/dL; BMI is between 18.5 
and 26.0. The LF containing 0.5 g of CC was used as a con-
trol (CONT), and compared to the LF containing 1.7 g (CC-
1.7) and 1.8 g (CC-1.8) of CC. After the overnight fasting, the 
subject was examined by the medical doctor, then blood was 
collected to measure basal level. After the subject ingested the 
test substance, blood was collected at 30-min intervals for 2 h. 
The plasma glucose and insulin were measured with Trinder’s 
method and with ELISA, respectively.

Results: When the subject ingested separately CC-1.7 and 
CC-1.8, the elevations of postprandial glucose and insulin le-
vels were significantly low in comparison with the ingestion 
of CONT (p<0.05). In addition, no subjects induced osmotic 
diarrhea.

Conclusions: The LF containing plentiful CC was suppres-
sed the postprandial elevation of glucose and insulin levels. 
These results can contribute to develop LF with suppressive 
effect on both osmotic diarrhea and hyperglycemia.

Key words: crystallized cellulose; dietary fiber; suppressive 
effect on glucose elevation

PO2721
DIETARY POLYPHENOLS PROTECT THE BARRIER 
FUNCTION OF CACO-2 CELLS EXPOSED TO INDO-
METHACIN THROUGH THE MODULATION OF OC-
CLUDIN AND ZO-1 EXPRESSION
C. Carrasco-Pozo1, P. Morales1, M. Gotteland1

1Department of Nutrition, Faculty of Medicine, Uni-
versity of Chile, Santiago, Chile

Background and objectives: Dietary polyphenols repre-
sent a group of secondary metabolites abundant in fruits and 
vegetables, which display antioxidant, anti-inflammatory and 
anti-proliferative properties. We have recently shown in in vi-
tro and in vivo models of gastrointestinal damage induced by 
the non-steroidal anti-inflammatory drugs, indomethacin, that 
dietary polyphenols protect against the indomethacin-induced 
mucosal damage through their ability to regulate mitochon-
drial function and intracellular calcium mobilization. The aim 
of this study was to determine whether dietary polyphenols 
may exert a protective effect against the disruption of the in-
testinal barrier function induced by indomethacin in Caco-2 
cell monolayers. 

Methods:The integrity of Caco-2 cell monolayers was deter-
mined by measuring their transepithelial electrical resistance 
(TEER) and permeability to FITC-dextran. The expression of 
the tight junction proteins occludin and ZO-1 was evaluated by 
immunofluorescence and RT-qPCR assays. These experiments 
were carried out in the presence or absence of indomethacin 
and the polyphenols quercetin, rutin, resveratrol and epigallo-
catechingallate. 

Results: Indomethacin decreased TEER and correlatively 
increased FITC-dextran permeability in Caco-2 monolayers; 
these alterations were abolished by all the tested polyphenols 
but rutin, being quercetin the most efficient. The protective 
effect of quercetin was associated to its capacity to inhibit the 
redistribution of ZO-1 protein induced both by indomethacin 
and by rotenone, an inhibitor of the mitochondrial complex-I, 
and to prevent the decrease of ZO-1 and occludin expression. 

Conclusions: The dietary polyphenols differentially protect 
Caco-2 barrier function, independently of their antioxidant 
properties; these findings, in addition to the fact that some 
of the alterations induced by indomethacin were reproduced 
by rotenone, suggest that indomethacin exerts its deleterious 
effect on the intestinal barrier function not only by inducing 
oxidative stress but also by altering the mitochondrial function.

Acknoeledgements: ZO-1Fondecyt Postdoctoral Grant 
3110177

Key words: polyphenols; quercetin; indomethacin; tight 
junction.
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PO2722
INCREASED ANTIOXIDANT POTENTIAL OF RYE 
FLOUR BYENZYMATIC HYDROLYSIS
J. Macedo2, F. Lima1, G. Macedo1

1Department of Science of Food, School of Food En-
gineering, University of Campinas, Campinas, Brazil 
2Department of Food and Nutrition, Faculty of Food 
Engineering, University of Campinas, Campinas, 
Brazil

Background and objectives: The consumption of proces-
sed grains and vegetables not only improve nutrient utilization, 
but also act as potential nutraceutical and therapeutic foods for 
human health. Cereal based foods generally comprise a signifi-
cant part of daily diets throughout the world. Rye products are 
particularly known for its high level of dietary fiber and bioac-
tive compounds such as phenolic compounds, phytosterols, 
minerals, vitamins and tocotrienols. The treatment with tan-
nase enzyme in rye is an alternative to the release of bioactive 
compounds, such as phenolics, which have antioxidant activity 
towards oxidative stress in the body. Tannase is an enzyme that 
hydrolyzes the tannins of grains, increasing the antioxidant 
activity and the release of gallic acid. In this context, the pre-
sent study aimed to evaluate the relationship between phenolic 
compounds released by the action of tannase and antioxidant 
activity in rye. 

Methods: The crude extract of tannase was produced using 
the Paecillomyces variotti in solid-state fermentation. The rye 
grain was milled in laboratory mill and the enzymatic reaction 
was performed in a shaked water bath at 40°C and 200 rpm for 
2 hours. After that, the flour was frozen, freeze dryed and sto-
red at -18°C. The phenolic compounds were determined as ga-
llic acid equivalents (GAE) using the Folin Ciocalteu method. 
The antioxidant activity was evaluated by scavenging of DPPH 
radical, the results were expressed as uM of trolox equivalents. 

Results: Rye treated with tannase showed an increase in an-
tioxidant activity by 89% and total phenols by 20% compared 
to the control (without enzyme). 

Conclusions: Rye is used as an ingredient in breads, fer-
mented and distilled beverages. The results indicated that the 
enzymatic treatment is an alternative for improving nutritional 
value of this grain as an ingredient.

Key words: Antioxidant activity, Phenolic Acids, DPPH, 
tannase, rye.

PO2723
HOW TO ASSESS GASTROINTESTINAL HEALTH 
BENEFITS OF PREBIOTICS: FOCUSING ON ‘MI-
CROBIAL FERMENTATION AND METABOLISM’
K. Verbeke1, A. Bernalier2, A. Boobis3, C. Edwards4, A. 
Franck5, M. Kleerebezem6, G. Kozianowski7, A. Nauta8, 
J. Raes9, K. Tuohy10, R. van Tol11, A. Chiodini12

1Translational Research Center for Gastrointestinal 
Disorders (Targid), Leuven, Belgium 
2National Institute of Agricultural Research, INRA, 
Saint-Genès Champanelle, France 
3Imperial College London, Faculty of Medicine, 
London, United Kingdom 
4University of Glasgow, Department of Human 
Nutrition, Glasgow, UK 
5Cargill, Department of Nutrition Scientific & Regu-
latory Affairs, Vilvoorde, Belgium 
6Wageningen University, Safety Department, Wage-
ningen, The Netherlands 
7Südzucker/BENEO Group, Research Development 
and Services Department, Obrigheim, Germany 
8FrieslandCampina, Department of Corporate Re-
search, Deventer, The Netherlands 
9Vrije Universiteit Brussels, Department of Molecu-
lar and Cellular Interactions, Brussels, Belgium 
10Istituto Agrario San Michele all’Adige, Research 
and Innovation Centre, San Michele all’Adige, Italy 
11Mead Johnson, Nijmegen, The Netherlands 
12ILSI Europe, Brussels, Belgium

Background and objectives: Colonic microbial fermenta-
tion is a key function of the microbiota that might contribute 
to gastrointestinal health as well as overall health. Metabolites 
are the end-products of metabolic activity and might be most 
closely related to induction of health effects, therefore some of 
them are generally accepted as beneficial to the host, whereas 
others are considered as potentially toxic. The aim of this acti-
vity was to evaluate the available evidence for the toxicologic 
or nutritional properties/relevance of the metabolites of gut 
microbes on host tissues. 

Methods: A literature search was performed to address 
available evidence for the physiological and nutritional effects 
of metabolites such as short chain fatty acids. In addition, the 
evidence of adverse effects of particularly compounds produ-
ced during the protein fermentationwere assessed.Holistic ap-
proaches including biological assays analysing of genotoxicity 
as well as metabolomics analysis were reviewed.

Results:No formal systematic reviews evaluating the phy-
siological or toxicological properties of bacterial fermentation 
metabolites were found. Comprehensive reviews and experi-
mental studies indicated that protein fermentation metaboli-
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tes, typically considered as harmful metabolites, do not induce 
toxic effects at the concentration ranges retrieved in the colon.
Studies indicate that dietary interventions with prebiotics re-
duce the incidence of cancer. At present, there is no evidence 
that these effects are due to reduction in genotoxic compounds, 
thus limiting the usefulness of genotoxicity assays.Metabolo-
mic analysis has great promise in providing meaningful data 
related to gut health but there are insufficient data to provide 
convincing links with different gut conditions or dietary chan-
ges. 

Conclusions: There are not yet sufficient studies or data to 
support the established use of any biomarkers of gut health.
However the range of concentrations of several metabolites can 
be established in faeces at in different conditions.

Key words:Gut microbiota, gut functions, digestive health, 
markers

PO2724
EFFECT OF SARDINE PROTEINS AND CASEIN 
COMBINED WITH MARGARINE OR MILK LIPIDS 
ON OXIDATIVE STRESS MARKERS IN HYPERCHO-
LESTEROLEMIC RATS
A. Benyahia - Mostefaoui1, F. Dehiba1, H M. Khelladi1, S. 
Louala1, M Y. Lamri - Senhadji1

1Département de Biologie, Laboratoire de Nutrition 
Clinique et Métabolique (LNCM), Université d’Oran, 
Algérie

Background and objectives:The relationship between die-
tary fats consumption and the risk of cardiovascular disease 
(CVD) has been a topic of strong debate over the years because 
the numerous investigations relating the relationship between 
margarine and dairy fats intake, and several risk factors asso-
ciated with CVD have been incoherent. The present investiga-
tion was undertaken to study the potential effects of milk lipids 
compared to margarine combined with sardine proteins or ca-
sein on some markers of oxidative stress in rats fed a choleste-
rol - enriched diet.

Methods: Male Wistar rats (n=32) were fed a 20% sardi-
ne proteins or casein combined with 5% milk lipids (SP-milk, 
CAS-milk) or 5% margarine (SP-margarine, CAS-margarine) 
and 1% cholesterol for 28 days. Serum total cholesterol (TC), 
triacyglycerols (TG) and uric acid concentrations were deter-
mined. Lipid peroxidation and antioxidant enzyme activities 
were evaluated.

Results: In CAS-margarine versus CAS-milk, TC level was 
2.6-fold lower but TG content was 2.7- higher. Uricemia was 
decreased in CAS-margarine compared to CAS-milk (2.3-
fold) and SP-milk (5-fold). In spite of unchanged antioxidant 
enzymatic defense (only in aorta), serum TBARS were higher 

(1.3-fold) in CAS-margarine versus SP-margarine but lower in 
CAS-milk versus SP-milk (1.7-fold) and CAS-margarine (2.7-
fold). In contrast, serum hydroperoxydes contents were not in-
fluenced by the oil and protein origin. In heart, brain and aorta 
TBARS values were decreased in CAS-margarine versus CAS-
milk and SP-margarine versus SP-milk (P<0.001). Indeed, tis-
sues hydroperoxydes values were decreased in SP-margarine 
than CAS-margarine and SP-milk.

Conclusions: Margarine combined with casein or sardine 
protein induced a hypocholesterolemic effect and seems to 
protect some tissues against the cytotoxic action and oxidative 
stress of cholesterol supplementation in particular, when it is 
combined with the sardine protein.

Key words: Margarine, milk lipids, sardine protein, oxidati-
ve stress, hypercholesterolemia

PO2725
ANTHOCYANIN-RICH GRAPE-BILBERRY JUICE 
INFLUENCES FAT METABOLISM AND IMPROVES 
RISK FACTORS FOR CARDIOVASCULAR DISEASES 
IN FISCHER RATS
D. Graf1, S. Seifert1, A. Jaudszus1, A. Bub1, B. Watzl1

1Department of Physiology and Biochemistry of 
Nutrition, Max Rubner-Institut, Karlsruhe, Germany

Background and objectives: Cardiovascular diseases 
(CVD) are a public health problem in Western countries. Diets 
rich in fruit and vegetables are inversely associated with the risk 
of CVD. Anthocyanins, a subgroup of flavonoids, are among 
the bioactive compounds in plant foods, for which a preventive 
potential for CVD is discussed. Therefore we investigated the 
impact of an anthocyanin-rich juice on CVD risk factors, while 
feeding a Western style diet.

Methods: Fischer rats were fed a diet mimicking Western 
fat intake (34 %kcal fat, rich in saturated fatty acids (SFA)) for 
ten weeks. Anthocyanin-rich grape-bilberry juice (ARJ) or 
anthocyanin-depleted grape-bilberry juice (control) were pro-
vided ad libitum (n=24/group). After the intervention period 
parameters of fat metabolism, adipokines, as well as fatty acid 
composition of plasma were determined.

Results: Intervention with ARJ decreased serum concen-
trations of cholesterol, leptin, and resistin (p<0.05). Triglyce-
rides tended to be decreased, too (p=0.079), whereas no effects 
were observed for non-esterified fatty acids, glucose, insulin, 
and adiponectin. Furthermore, ARJ decreased the amount of 
SFA in plasma and increased the amount of polyunsaturated 
fatty acids (PUFA; p<0.05). The ratio of n6:n3 PUFA was not 
affected.

Conclusions: The results of this study indicate that diets 
rich in anthocyanins might possess preventive potential for 
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CVD, even with concurrently high intake of SFA. Especially 
the increase in plasma PUFA should be investigated further, as 
health promoting effects for PUFA have been described. So far 
nothing is known about the mechanisms by which anthocya-
nins influence fatty acid composition of plasma.This study has 
been financially supported by the German Federal Ministry of 
Research and Education (0315379G).

Key words: Anthocyanins, fatty acids, adipokines, lipid me-
tabolism

PO2726
PHENOLIC COMPOUNDS AND ANTIOXIDANT CA-
PACITY OF FRESH AND DEHYDRATED CHILEAN 
FRUITS AND VEGETABLES
M. Lutz1, J. Hernandez1, C. Henriquez1

1CIDAF, Facultad de Farmacia, Universidad de Valpa-
raiso, Chile

Background and objectives: Cardiovascular diseases, can-
cer, diabetes, among other non transmissible chronic diseases, 
are the main causes of death worldwide. Numerous epidemio-
logical studies have demonstrated that diets containing high 
amounts of fruits and vegetables (F&V) reduce risk factors of 
these diseases, in association with their phenolic compounds 
content, which possess antioxidant properties. The aim of the 
study was to characterize the potential healthy value of F&V, 
fresh and dehydrated, by analyzing their total phenolics con-
tent and antioxidant capacity.

Methods: Blackberries, blueberries, eggplants, spinaches, 
Granny Smith apples, Red Delicious apples, red peppers, 
green peppers, tomatoes, and carrots, fresh and dehydrated, 
were analyzed in order to evaluate the effect of drying on their 
healthy potential. We assayed total phenolic compounds (Fo-
lin Ciocalteu), anthocyanins (differential pH), catechin, caffeic 
acid, and gallic acid (HPLC), vitamin C (HPLC) and antioxi-
dant capacity (DPPH and ORAC).

Results: The highest amount of phenolics was found in 
blackberries (22.1 mg EAG/g fresh and 126.3 mg EAG/g dry), 
followed by blueberries. Phenolics correlated positively with 
antioxidant capacity (p<0.01). The most abundant phenolic 
compound in F&V was catechin. The highest vitamin C con-
tent was observed in fresh peppers and dry Granny Smith 
apple. Vitamin C did not contribute to antioxidant capacity in 
the analyzed products.

Conclusions: It is concluded that the amount of phenolic 
compounds and antioxidant capacity are higher in dehydrated 
F&V, which constitute an interesting source of potential healthy 
value ingredients for foods.Funded by FONDEF D09I1222 and 
CIDAF.

Key words: phenolic compounds, antioxidant capacity, 
fruits, vegetables, healthy value.

PO2727
ISOFLAVONES CONTENT OF QUINOA GRAINS 
FROM LOCAL ECOTYPES GROWN IN DIFFERENT 
CONDITIONS
M. Lutz1, A. Martinez1, A. Vega-Galvez2, M. Miranda2, E. 
Martinez3

1CIDAF, Facultad de Farmacia, Universidad de Valpa-
raiso, Chile 
2Ingeniería en Alimentos, Universidad de La Serena, 
Chile 
3Centro de Estudios Avanzados de la Zona Arida 
(CEAZA), Universidad de La Serena, La Serena, Chile

Background and objectives: Quinoa (Chenopodium qui-
noa Willd.) is a typical crop of the Andean zone. The nutritio-
nal value of this chenopod is well recognized, however little 
has been described on its content of bioactive compounds. The 
aim of this study was to determine the concentration of two 
“phytoestrogens”: genistein and daidzein, in local ecotypes of 
quinoa from three different geographic zones in Chile (north 
Altiplane at 19°S, central zone at 34°S and southern region at 
39°S) and to evaluate the effects of environmental growing con-
ditions on isoflavones content.

Methods: Daidzein and genistein were determined by 
HPLC in seeds of three genetic regions of quinoa: from the 
three Zones in Chile. Grains were collected and daughter seeds 
were grown and harvested under controlled conditions at 30°S) 
in an experimental field and the same isoflavones were measu-
red.

Results: Isoflavones contents varied between the quinoa 
types studied (p<0.05), daidzein was significantly higher than 
genistein content (p<0.05). Daidzein ranged from 0,54±0,03 
to 1,80±0,05 mg/100 g in the original regional seeds and from 
0,73±0,01 to 1,08±0,06 in daughter seeds, while genistein ran-
ged from0,36±0,02 and 0,48±0,02 mg/100 g in the original 
grains, and from 0,34±0,00 to 0,46±0,05 in daughter seeds. In-
terestingly, two farmers’ varieties or local ecotypes of daughter 
seeds exhibited absence of one isoflavone. Northern seeds (a 
high temperature, low rainfall and deficient soil condition) 
contain more isoflavones, which decrease when the ecotype is 
grown in a different environment.

Conclusion: Besides its well recognized nutritional va-
lue, quinoa also possesses an excellent potential as a source of 
health-promoting bioactive compounds such as isoflavones. 
However, Isoflavones content of quinoa seeds is highly depen-
dent on environmental growing conditions.Funded by FON-
DECYT 1100638 and CIDAF CID 04/06.

Key words: isoflavones, daidzein, genistein, bioactives, qui-
noa, ecotypes.
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PO2728
APPLYING A BOX-BEHNKEN DESIGN FOR OPTIMI-
ZED EXTRACTION OF AGAVE FRUCTANS (AGAVE 
TEQUILANA WEBER VAR. AZUL) WITH PREBIOTIC 
POTENTIAL
J A. Salazar-Montoya1, E. Flores-Girón1, E G. Ramos-
Ramírez1

1Department of Biotechnology and Bioengineering, 
CINVESTAV-IPN, México DF, Mexico

Background and objectives: Nowadays there is a great 
quest for food ingredients that besides of their nutritional 
function provide benefits to consumer health. The carbo-
hydrates present in Agave tequilana are fructans which have 
prebiotic potential because they include fructose chains joined 
by(2-1) linkages, such as those present in inulin. The objectives 
of the study were establishing the optimum extraction condi-
tions of these compounds by maceration and determine their 
polymerization degree.

Methods: Factors as temperature, time and solvent:solid 
ratio for the extraction of fructans were studied in a macera-
tion process of Agave powder using a Box-Behnkendesign. The 
Agave powder was obtained by grinding, drying and sieving of 
the stem of a plant of 7 years. The evaluated response variable 
was the extraction yield. The fructans extracted were precipita-
ted with ethanol and dried by freeze-drying; the reducing su-
gars and degree of polymerization (apparent glucose-fructose 
ratio) were determined.

Results: It was found statistically significant effects (p < 
0.05) for the three factors studied, like interactions between 
temperature and solvent:solid ratio, also between solvent:solid 
ratio and time. A significant quadratic term was determined 
for the time factor which indicated the presence of a maximum 
in the range of study. The factor solvent:solid ratio had a positi-
ve influence on the performance of response variable. A nega-
tive effect was observed in the factor temperature possibly due 
to a partial hydrolysis of polysaccharides. The 93.72±2.88% of 
dry material obtained was carbohydrates with 1.85±0.08% of 
reducing sugars. The polymers had an apparent polymerization 
degree of 29.

Conclusions: The selection of study variables were decisive 
in extraction yield obtained. The conditions of maximum ex-
traction of fructans were determined with an extraction yield 
predicted of 37.84%. Fructans with suitable polymerization de-
gree were successfully obtained and being used as prebiotics 
in dairy.

Key words: Agave, extraction, fructans, prebiotics.

PO2729
EFFECTS OF LACTIC ACID-FERMENTED SOYMILK 
ON LIPID METABOLISM-RELATED GENE EXPRES-
SION IN RAT LIVER
M. Kobayashi1, K. Tsuzuki2, M. Fukuda1

1Department of Food Science and Nutrition, Muko-
gawa Women´s University, Nishinomiya, Hyogo, 
Japan 
2Research Institute, Marusan-Ai Co., Ltd., Okazaki, 
Aichi, Japan

Background and objectives: Cardiovascular disease is a 
severe problem in developed and developing countries. One 
of the risk factors of atherosclerosis is dyslipidemia. Soy foods 
have been known to exhibit lipid metabolism-modulating 
effects. The major bioactive ingredients of soy foods are soy 
proteins and isoflavones. The ingestion of soymilk has reduced 
plasma and hepatic lipid levels. As the taste of soymilk is not 
always favorable for everybody, we prepared fermented soy-
milk using lactic acid bacteria derived from vegetable food to 
ingest it more easily. Thus we examined the effects of fermented 
soymilk on the lipid metabolism in rat liver.

Methods: Male Sprague-Dawley rats aged 7 weeks were fed 
experimental diets for 1 week or 5 weeks after acclimatization 
on AIN-93G diet for 1 week. The rats were divided to a control 
diet (AIN-93) group, soymilk diet (SM) group or fermented 
soymilk diet (FSM) group. Plasma parameters were measured 
after fasting for 8 h. The influences of diet on hepatic gene ex-
pression in non-fasted rats were investigated.

Results: The hepatic triglyceride and cholesterol contents 
and plasma cholesterol levels in the SM and FSM groups were 
significantly lower than those in the control group. The fatty 
acid synthesis-related genes were down-regulated in the SM 
and FSM groups after 1 week. The gene of CYP7a1 related to 
cholesterol catabolism was more markedly up-regulated in the 
SM and FSM group after 5 weeks. This up-regulation was hig-
her in the FSM group than in the SM group.

Conclusions: The bioactive components produced or in-
creased by lactic acid fermentation seem to induce the up-
regulation of hepatic CYP7al to reduce the plasma cholesterol 
level in rats.

Key words: soymilk, lactic fermentation, lipid metabolism, 
CYP7al, isoflavone.
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PO2730
QUERCETIN INCREASES BILE ACID EXCRETION IN 
RATS
C J. Guo1, Z C. Tang1, B. Meng1, J Y. Wei1, W N. Gao1, J J. 
Yang1, L L. Pu1, J Q. Wu1

1Department of Nutrition,Institute of Heath and 
Environmental Medicine, China

Background and objectives: previously, we found that 
dietary supplementation of quercetin increased serum LDL-
c concentration significantly in rats. In this study, the effects 
of quercetin on bile acid excretion was further investigated in 
order to probe into the action quercetin played on cholesterol 
metabolism in detail. 

Methods: Male Wistar rats were fed AIN-93 diets contai-
ning 0%, 0.1%, 0.2%, 0.4%, 0.8% quercetin for 5 weeks, res-
pectively. At the end of experiment, serum lipid profiles were 
analysed and bile excretion was recorded under sodium pen-
tobarbital anesthetization. Fecal samples also were collected 
for analysis of bile acids. Hepatic 7α-hydroxylase activity and 
mRNA expression were determined. 

Results: It was confirmed that serum LDL-c level was in-
creased after querceitn treatment in a dose dependent manner. 
The bile excretion was not changed, whereas the contents of 
bile acids in bile and fecal samples were significantly increa-
sed in response to quercetin supplementation. The hepatic 
7α-hydroxylase activity was significantly increased in the 0.4% 
quercetin group compared to the control. However, the mRNA 
expression of 7α-hydroxylase gene was not increased after 
querctin exposure. 

Conclusion: Quercetin may change cholesterol metabolism 
via the increase of bile excretion and this action is associated 
with increased activity of hepatic 7α-hydroxylase. 

Key words: quercetin, cholesterol metabolism, bile excre-
tion, 7α-hydroxylase

PO2731
EFFECTS OF MANGROVE-BARK EXTRACTS ON 
THE ANTI-TUMOR ACTIVITY IN TUMOR-BEARING 
C57BL/6 MICE
J. Nagata1, K. Kinjyo2

1Fukuoka Institute of Technology, Japan 
2University of the Ryukyus, Japan

Background and objectives: The present study was carried 
out to examine the effects of mangrove-bark extracts on the 
anti-tumor activity in tumor-bearing mice. 

Methods: Some extracts were prepared with methanol, 
acetone or ethyl acetate from the bark of mangrove (Bruguiera 

gymnorrhiza or rhizophora stylose), and methanol from that 
of Heritiera littoralis, Exoecaria agallocha and Soneratia alba 
in the study. C57BL/6 mice were implanted with B16 melano-
ma cell line and administered intraperitoneally for each sam-
ple for 60 days. The survival rate and the tumor growth during 
experimental periods were observed. Serum IFN-gamma and 
IL-12 concentrations of mice were also measured using the 
commercially available ELISA kit. In addition, to estimate the 
functional component, we estimated the active ingredient of 
each extracts with TLC and HPLC. 

Results: No significant differences were observed in the 
survival rate of mice and tumor growth among various groups, 
but the survival rate and the suppression of tumor growth of 
mice administered ethyl acetate extracts of Bruguiera gymno-
rrhiza or rhizophora stylose were superior to those of mice ad-
ministered other extracts. Serum IL-12 concentration of mice 
administrated methanol extracts from the bark of Bruguiera 
gymnorrhiza also showed the response of the dose-dependent 
manner. These extracts contained both some kind of catechin 
and their polymers. 

Conclusions: The results indicate that the administration 
of ethyl acetate extracts from the bark of mangrove exerts anti-
tumor activity in C57BL/6 mice. These effects maybe, in part, 
depend on the polyphenols containing characteristically in the 
mangrove bark. 

Key words: Mangrove bark extracts, tumor-bearing mice, 
survival rate, tumor growth.

PO2732
CONTENTS OF QUERCETIN, KAEMFEROL, MYRI-
CETIN, APIGENIN AND LUTEOLIN OF VEGETABLES 
AND FRUITS IN CHINA AND ESTIMATED DIETARY 
INTAKE BY CHINESE
C J. Guo1, J Y. Wei1, Y. Liu1, W N. Gao1, L L. Pu1, J Q. Wu1, 
J J. Yang1

1Department of Nutrition, Institute of Health and 
Environmental Medicine, China

Background and objectives: It was reported that intake of 
flavonoids was inversely related to the morbidity and mortality 
of degenerative diseases, such as cardiovascular diseases and 
certain type of cancers. In this study, the cotents of quercetin, 
kaemferol, myricetin, apigen and luteolin in vegetables and 
fruits sampled in China were analysed and the dietary intake 
by Chinese was estimated. 

Methods: The vegetables and fruits were sampled from 
Beijing, Tianjin, Shanghai and Hangzhou. A HPLC procedure 
was developed to analyse the contents of quercetin, kaemferol, 
myricetin, apigen and luteolin after acid hydrolysis. Based on 
the data of Chinese Nutrition and Health Survey 2002, dietary 
intake by Chinese was calculated. 
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Results: Total of 46 vegetables and 38 fruits samples were 
collected. Quercetin was detectable in most vegetables and 
fruits and most abundant in onion bulb, lotus root, broccoli 
and scallion in vegetables and pomegranate, hawthorn, data, 
fox grape in fruits. Kaemferol, myricetin, apigen and luteolin 
distributed in limited vegetables and fruits. It was calculated 
that total dietary intake of quercetin, kaemferol, myricetin, api-
gen and luteolin from vegetables and fruits was not less than 
16.7mg, in which 83.2% was from vegetables and 16.8% from 
fruits. 

Conclusions: Quercetin distributes most abundantly and 
more fruits should be recommended to be consumed by Chi-
nese in orde to increase the intake of dietary flavonoids.

Key words: flavonoids, vegetables, fruits, dietary intake, 
Chinese
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THE SEPARATION AND PURIFICATION OF AN-
TIHYPERTENSIVE PEPTIDES FROM JAPANESE 
CLASSIFIED BARLEY FLOUR
M. Kawaguchi1, S. Kanetsuki1, Y. Okada1, F. Sakai2, Y. Ya-
manaka2, H. Doi2

1Department of Food Design, College of Nutrition, 
Koshien University, Japan 
2Department of Food Science and Nutrition, Muko-
gawa Women’s University, Japan

Background and objectives: Barley is useful as a foodstuff, 
because it contains high levels of protein, dietary fibers and mi-
nerals.We have been attempting to identify the biological active 
peptides from Japanese barley flour obtained from the outer 
layer of the grain.Angiotensin 1 converting enzyme (ACE) is 
important for blood pressure regulation.ACE inhibitory pepti-
des have been derived from many food sources including fish, 
casein and soybean.In this study, we investigated the ACE inhi-
bitory activity of peptides from Japanese classified barley flour.

Methods: Japanese classified barley flour was extracted in 
water and the extract was dialyzed with a Cell Sep T1 (nomi-
nal MW=3,500). The external solution of dialysis was evapo-
rated and taken to dryness.Then the sample was dissolved in 
water and subjected to size exclusion chromatography on a Bio 
Gel P-4 column. The fractions were collected and subjected 
to HPLC using a CAPCELL PAK C18 column.The molecular 
weight of these fractions was confirmed by HPLC analysis with 
Tosoh TSK 3000SW column. The ACE inhibitory activity was 
measured by the method of Lam et al.

Results: Five fractions (P4-1a, P4-1b, P4-2-2a, P4-2-2b, 
and P4-3a) were identified by the preceding sequential steps.
The molecular weight of P4-1a, P4-2-2a and P4-3a were 407.8, 

299.9 and 147.9, respectively. The IC50 values of these peptides 
were 0.28mM, 4.61mM and 4.39mM, respectively.

Conclusions: From the results of analysis of molecular 
weight, it was considered thatthese fractions are short peptides 
with two to four amino acids.Fraction P4-1a has the strongest 
ACE inhibitory activity among 3 peptides purified from barley, 
however, the IC50 value of the peptide is much higher than 
that of commercialized antihypertensive peptides such as Ile-
Phe-Phe.

Key words: antihypertensive peptides, ACE inhibitory ac-
tivity, barley

PO2734
THE EFFECT OF DIFFERENT HARVEST PERIODS 
ON THE CONTENT OF RUTOSIDE IN HERB OF THE 
SELECTED CULTIVARS OF BUCKWHEAT
E. Pisulewska1, R. Witkowicz1, Z. Janeczko2, S Z. Suchec-
ki3

1Agricultural University of Krakow, Poland 
2Jagiellonian University in Krakow, Poland 
3Maopolska Hodowla Roœlin, Poland

Background and objectives: Tartary buckwheat and buc-
kwheat herb are used in medicine. The raw material contains 
flavonoids (mainly rutoside), phenolic acids, minerals and fa-
gopyrin. The extracts of herbs are used as a drug regulating the 
permeability of the capillaries, in the treatment of psoriasis and 
vitiligo.The aim of this study was to compare the content of 
rutoside in the leaves and stems of four cultivars of buckwheat: 
Green Corolla, Kora, Panda, Red Corolla, harvested in two pe-
riods: I - phase of intensive growth, II - at the beginning of 
blooming.

Methods: the experimental material for the analysis came 
from the two-factor field experiment which was carried out in 
the locality of Wierzbica (50o29’N. 19o45’E) in 2012Rutoside 
was determined on a Dionex liquid chromatograph, with a 
PDA 100 UV-VIS detector, P 680 pump, TCC 100 thermostat, 
ASI 100 autosampler, and CHROOMELEON 6.60 control pro-
gram. The results were calculated using a two-way statistical 
variance analysis.

Results: The compared buckwheat cultivars significantly 
differed in rutoside content both in leaves and stems. The ru-
toside content in the leaves ranged from 2.51 to 4.20%, and in 
stems from 0.031 to 0.065%. The leaves of Red Corolla cultivar 
had the highest rutoside content (4.20%), and the Polish cul-
tivar Panda had the lowest (2.51%), as well as Kora (2.54%). 
Green Corolla cultivar contained rutoside (3.13) at the level of 
Tatary(3.24). The content of rutoside in buckwheat stems was 
low and the most of the ingredient was found in Kora cultivar 
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(0.065%). The first period (period 1 - 3.477%, period 2 - 2.72%) 
was favourable for harvesting rutoside from the leaves out of 
the two compared periods. However, the experiment harvest 
dates had no significant impact on the content of rutosidein the 
stems (period 1 and 2 - 0.046%).

Key words: buckwheat, leaves, stems, rutoside

PO2735
EFFECTS OF LONG-TERM FEEDING WITH NON-DI-
GESTIBLE OLIGOSACCHARIDE AND DIETARY FI-
BER ON AGE-RELATED LEARNING AND MEMORY 
OF SENESCENCE ACCELERATED MICE
Y. Yamaguchi1, N. Kondo1, K. Tanabe1, S. Nakamura1, T. 
Oku1

1Graduate School of Human Health Science, Univer-
sity of Nagasaki Siebold, Japan

Background and objectives:Senescence accelerated mou-
se-prone 8(SAMP8) is a model of learning and memory disor-
der.Gut microbiota play more important role in maintaining 
human health than those previously known. Prebiotics is de-
fined as food-grade components that deliver measurable be-
nefit to the host through themicrobiotamodulation.However, 
the effect of prebiotics on learning and memory disorder is not 
clear. The purpose of this study was to examine the effects of 
non-digestible oligosaccharide and dietary fiber feeding on 
learning and memory ability of SAMP8.

Methods:SAMP8 (4wk, n=54) were randomly divided into 
three groups. AIN93M dietcomposition wasreplaced with 
5% sucrose(CONT), 5% fructooligosaccharide(FOS)or 5% 
glucomannan(GM). In addition, senescence accelerated resis-
tant strain mice(SAMR,n=15) were used as an external con-
trol, and fed control diet. Identification of gut microbiota was 
measured by Mitsuoka’s method.The learning and memory 
ability were evaluated bypassive avoidance test (PAT). Total 
grading score was evaluated by Hosokawa’s method. Oxidative 
stress and amyloid-betaconcentrationin brain were measured 
by ELISA method. Serotonin and catecholaminein brain were 
analyzed by HPLC.

Results: Total bacterial count was higher in FOS than in 
SAMR1 and CONT groups, and beneficial microbiota increa-
sed.PAT was better in FOS than in CONT. Total grading score 
was lower in FOS and GM than in CONT, although it increased 
depending on aging in any groups. Amyloid-betaconcentration 
and oxidative stress were lower in FOS and GM compared with 
CONT. Serotonin and catecholamine concentrationswere not 
significantly different amonggroups.

Conclusions: Long-term intake of FOS and GMimproved 
intestinal microbiotaand also suppressed learning and memory 
disorder, and delayed the aging of SAMP8. These results may 

becausedby the suppression of oxidative stress and deposition 
of amyloid-beta.

Key words:fructooligosaccharide, glucomannan, senescen-
ce accelerated mouse

PO2736
SUPPRESSION ON POSTPRANDIAL BLOOD GLU-
COSE AND INSULIN BY INHIBITION OF LOQUAT 
LEAF EXTRACT FOR DISACCHAARIDASE AND 
GLUCOSE TRANSPORT IN RATS
K. Tanabe1, C. Ushiroda1, Y. Yamaguchi1, S. Nakamura1, 
T. Oku1

1Graduate School of Human Health Science, Univer-
sity of Nagasaki Siebold, Japan

Background and objectives: Loquat leaf is traditionally 
used for treating lung and stomach diseases, and diabetes me-
llitus, and is found to be effective for inflammatory diseases. It 
contains many biologically active compounds such as polyphe-
nols and triterpenoids. Some of these biological compounds 
appear to have a hypoglycemic property, as well as Morus alba 
leaf. The objectives of the present study were to clarify the sup-
pressive effect of Loquat leaf extract (LLE) on the elevation of 
blood glucose and insulin levels.

Methods: Fresh Loquat leaves were thoroughly extracted 
with 6-fold of 50 % MeOH after drying. The inhibitory effect 
of LLE on rat intestinal disaccharidases was investigated by the 
modified Dahlqvist method using glucose oxidase. Transpor-
ter-mediated glucose uptake was perfrormed using everted gut 
sac of rat jejunum. To estimate the suppressive effect on the 
elevation of postprandial blood glucose and insulin levels, the 
sucrose (150 mg) or glucose (150 mg) solution (2.5 mL) with 
or without LLE was administered orally to fasting rats (250 g). 
Blood was collected from the tail vein before administration 
and at 30-min intervals for 3 h after administration. Plasma 
glucose and insulin were measured by Trinder’s method and by 
ELISA kit, respectively.

Results: LLE inhibited strongly the activity of sucrase, mal-
tase, trehalase and lactase, and the inhibitory mode was non-
competitive. LLE and phlorizin as SGLT1 inhibitor decreased 
significantly the uptake of glucose using everted gut sac. Fur-
thermore, when the sucrose or glucose solution containing 
LLE was orally administered in rats, the elevation of blood glu-
cose and insulin levels were significantly suppressed (p<0.05).

Conclusions: The present study demonstrates that the sup-
pressive effect of LLE on the elevation of blood glucose and in-
sulin levels is caused by the inhibition of both disacchaaridase 
activity and glucose transport in rats.

Key words: Loquat leaf extract; blood glucose; disacchari-
dadase; glucose transport
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PO2737
ORAL 2´-FUCOSYLLACTOSE INCREASES ACETYL-
CHOLINESTERASE LEVELS IN A MODEL OF EARLY 
DEVELOPMENT IN ZEBRAFISH
A. Barranco1, E. Vazquez1, Mª J. Martin1, R. Rueda1

1Discovery R&D, Abbott Nutrition, Granada, Spain

Background and objectives: Research on Human Milk Oli-
gosaccharides (HMO) has intensified in the last decade due to 
the accelerated improvement in analytical methodology and 
the availability of large quantities of pure carbohydrate structu-
res. Since 2´-fucosyllactose (2´FL) is one of the most abundant 
HMO, several groups have focused on this particular trisaccha-
ride Here, we report the effect of 2FL on Acetylcholinesterase 
(AchE) activity,which is a commonly used biomarker for pat-
terning of synaptic activity, neuronal growth, and circuitry. We 
used the Zebrafish model as a tool to assess changes in activity 
of AchE,

Methods: Zebrafish embryos were grown in water for 96 
hours after fertilization. Larvae were transferred into 24-well 
culture dishes and incubated for 24 hours at 26°C in a water 
solution of 2’FL (74.73 mg/l). Water was used as negative con-
trol and a solution of docosahexaenoic acid (100 mg/l) was the 
positive control. After incubation, larvae were homogenized 
and centrifuged and AChE levels and protein were determined 
in the supernatants. The experiment was conducted twice, each 
one with two separate assays done in triplicates. Specific AChE 
activity data were referred to control and analyzed by ANOVA 
Dunnett post hoc tests were used for comparisons.

Results: 2´FL induced a significant increase on AChE ac-
tivity when compared to the negative control and was similar 
to that of the positive control. Data from the two experiments 
was similar, suggesting that the observed changes were not ar-
tifacts.

Conclusions: This constitutes the first account to provide 
evidence on the effects of 2’FL on neuronal development and 
suggests that 2’FL may play a role in the development of neuro-
nal tissues of breast fed infants.

PO2738
PRELIMINARY CHARACTERIZATION OF PHENO-
LIC AND OTHER POLAR COMPOUNDS IN WATER-
MELON (CUCURBITACEAE) BY USING LIQUID 
CHROMATOGRAPHY COUPLED TO TANDEM 
MASS SPECTROMETRY
I M. Abu-Reidah1, D. Arraez-Roman1, A. Segura-Carre-
tero1, A. Fernández-Gutiérrez1

1Department of Analytical Chemistry, University of 
Granada, Granada, Spain

Background and objectives:Watermelon (Citrullus lana-
tus) is a member of the economically important family Cu-
curbitaceae. It is a widely cultivated and consumed crop in the 
world, occupying the first largest production of all cucurbits. 
Recently, fruits and vegetables have been recognized as im-
portant sources for a wide array of phytochemicals that may 
benefit health.Nevertheless, data about these compounds are 
lacking so far. The aim of this work was to develop a powerful 
HPLC-ESI-QTOF-MS method to carry out an expansive cha-
racterization of phenolic and polar compounds present in an 
aqueous-methanolic extract of watermelon.

Methods:0.5 gram of lyophilized sample was extracted by a 
methanol/water solution. Then the mixture was vortexed, so-
nicated for 30 min, and finally centrifuged for 15 min at 4000 
rpm. The supernatant was collected in a round bottom flask 
and thoroughly evaporated. The final extract was resolved in 
0.5 ml of methanol/water which was filtered and finally injec-
ted in the instrument. The analysis were performed by using 
an HPLC coupled to QTOF-MS equipped with an ESI interfa-
ce operating in negative ionization mode using a C18 column 
and acidified water and acetonitrile as mobile phases at 0.8 mL/
min.

Results:The coupling of HPLC to ESI-QTOF-MS has de-
monstrated to be a useful tool for the tentative characterization 
of 35 phenolic compounds and other polar compounds; most 
of them have not been described so far in watermelon.

Conclusions: To our knowledge, this study reports the first 
characterization work of phenolic compounds and other polar 
compounds in Citrullus lanatus. The obtained data may facili-
tate the quantitative analysis; also they may be used to improve 
the food composition tables.

Key words: Watermelon; Cucurbitaceae; Phenolic com-
pounds; HPLC-ESI-QTOF-MS
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PO2739
USING OF ULTRA-PERFORMANCE LIQUID CHRO-
MATOGRAPHY COUPLED WITH QUADRUPOLE-
TIME-OF-FLIGHT TO CHARACTERIZE UNUSUAL 
BIOACTIVE PHENOLIC COMPOUNDS FROM GLO-
BE ARTICHOKE (ASTERACEAE)
I M. Abu-Reidah1, I. Borras-Linares1, D. Arraez-Roman1, 
A. Segura-Carretero1, A. Fernandez-Gutierrez1

1Department of Analytical Chemistry, University of 
Granada, Granada, Spain

Background and objectives:Fruit and vegetable intake 
is inversely correlated with risks for several chronic diseases 
in humans. Phytochemicals and in particular, phenolic com-
pounds present in plant foods may be partly responsible for 
these health benefits through a variety of mechanisms. Howe-
ver, detailed information on these bioactive compounds is still 
needed. In this context, the present study was aimed to develop 
a reliable method to perform a comprehensive characterization 
of phenolic and other polar compounds present in the arti-
choke extract.

Methods:16 ml of aqueous-methanol solvent was added to 
homogenize about 0.5 gram of the freeze-dried artichoke sam-
ple. Thereafter, the mixture was vortexed, sonicated for 30 min, 
and finally centrifuged for 15 min at 3750 x g. The supernatant 
was completely evaporated and the final extract was resolved 
in 0.5 ml of aqueous-methanol, filtered and finally injected in 
the instrument. The analysis were performed by using an RP-
UPLC coupled to QTOF/MS operating in negative ionization 
mode using a C18 column and acetonitrile and acidified water 
as mobile phases at 0.8 mL/min flow rate for a total time of 40 
min.

Results:The proposed method has facilitated the tentative 
characterization of 61 phenolic and other polar compounds of 
which 33 unusual compounds have been never reported befo-
re. Other 28 known compounds of previously described phe-
nolics have also been detected in this work.

Conclusions:As far as we know, a total of 33 new phenolic 
compounds with their isomers have been tentatively characte-
rized in artichoke for the first time. The obtained data may be 
used in further quantitative analysis; they may also be used to 
update the food composition tables.

Key words: Artichoke; Asteraceae; Phenolic compounds; 
RP-UPLC; QTOF

PO2740
ORAL 2´-FUCOSYLLACTOSE PREVENTS LONG 
TERM EFFECTS OF EARLY PSYCHOLOGICAL 
STRESS ON GLIAL CELL CYTOKINE AND STRESS 
HORMONE RESPONSE
E. Vazquez1, A. Barranco1, Mª J. Martin1, R. Buck2, P A. 
Prieto2, Mª. Ramirez1, R. Rueda1

1Discovery R&D, Abbott Nutrition, Granada, Spain 
2Discovery R&D, Abbott Nutrition, Columbus, OH, 
USA

Background and objectives: 2´-fucosyllactose (2’FL) is the 
most abundant human milk oligosaccharides (HMO). Several 
beneficial effects have been ascribed to HMOs, covering aspects 
as diverse as immunomodulation and regulation of intestinal 
development. A mouse model of early stress by maternal sepa-
ration (MS) has been reported to induce permanent changes in 
the central nervous system resulting in a hyperactive hypotha-
lamic pituitary adrenal (HPA) axis. The aim of this work was to 
determine the ability of orally administered 2´FL to ameliorate 
the effects of early stress as measured by biochemical markers.

Methods: C57/BL6 mouse pups were daily removed from 
the dam for 4 hours (days 2 to 14 after birth). Sham animals 
were kept with their mothers. After weaning, early stressed 
mice were separated into two groups, one fed on AIN-93G 
control diet and the other with AIN-93G supplemented with 
2´FL (350mg/kg BW per day). After three months of feeding, 
the basal level of serum corticosterone was measured. Mice 
were submitted to an acute restrain stress during 20 min and 
serum corticosterone was measured. Animals were then sacri-
ficed and glial cells were isolated from the brain and cultured in 
the presence of LPS (1µg/ml). Cytokine levels in supernatants 
were measured.

Results: The control group had higher serum corticostero-
ne and lower IL-6 and IL-10 secretion from glial cells than the 
sham group. Dietary 2´FL supplementation restored the level 
of these parameters to those of sham animals.

Conclusions: Feeding 2´FL prevented alterations induced 
by stress during early life. This suggests that HMOs may also 
play a role in the development/function of the central nervous 
system by modulating the HPA axis.
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PO2741
THE EFFECT OF HARVEST TIME ON THE BASIC 
CHEMICAL COMPOSITION OF DRIED LEAVES OF 
SOME BUCKWHEAT CULTIVARS
E. Pisulewska1, E. Pitkowska1, T. Leszczyñska1, A. Kopeæ1

1Agricultural University of Cracow, Poland

Background and objectives: Buckwheat is known as a plant 
showing functional properties. It reduces the cancer risk and it 
has anti-allergic and anti-inflammatory properties.The aim of 
the study was to determine the basic chemical composition of 
some varieties of dried buckwheat leaves. 

Methods: Four varieties of dried buckwheat leaves (Green 
Corolla, Red Corolla, Kora, Panda) were harvested in June and 
July. Leaves were shredded and dried. The total amount of ni-
trogen, fat, ash, dietary fibre and carbohydrates were determi-
ned using AOAC methods in dry mass.

Results: In every case, the harvest time had a significant 
effect on the content of the tested components. It has been 
shown that the dried buckwheat leaves are an important source 
of protein (25g/100g). The lowest concentration of those com-
ponents was in Panda variety harvested in July and the highest 
was noted in Kora variety collected in June. The dried buc-
kwheat leaves are rich in minerals (ash) (13g/100g). The lowest 
amount was found in Panda variety from July, the highest in 
the Kora from June. The buckwheat leaves have low concen-
tration of fat (1g/100g). The average total carbohydrate content 
was ca. 50g/100g.

Conclusions:The harvest time had a significant effect on 
the content of the tested components. The researched varieties 
of dried buckwheat leaves are a valuable source of basic nu-
trient components and should be considered as the raw mate-
rial for food production.

Key words: chemical composition, buckwheat, protein

PO2742
INCREASE IN HIPPOCAMPAL LONG-TERM POTEN-
TIATION RESPONSE BY 2´-FUCOSYLLACTOSE AF-
TER SHORT OR LONG TERM FEEDING IN RODENTS
E. Vazquez1, A. Barranco1, J Mª. Delgado-Garcia2, A. 
Gruart2, P A. Prieto3, R. Buck3, Mª. Ramirez1, R. Rueda1

1Discovery R&D, Abbott Nutrition, Granada, Spain 
2Department of Neurosciences, University Pablo de 
Olavide, Sevilla, Spain 
3Discovery R&D, Abbott Nutrition, Columbus, OH, 
USA

Background and objectives: The ability of synapses to 
change their strength is considered one of the major mecha-
nisms that underlie learning and memory. A Long Term Po-
tentiation (LTP) model might replicate cellular changes in sy-
napses that occur during cognitive function. It has been shown 
that incorporation of fucose into glycoproteins and fucokinase 
activity increase after induction of LTP or learning tasks. Since 
2’fucosyllactose (2’FL), is the most prevalent human milk oli-
gosaccharides we set to determine its effects on LTP using two 
different models.

Methods: Experiment 1 (rats): Basal LTP was established in 
four adult Sprague Dawley rats,which were then fed an AIN-
93M diet supplemented with 2FL (350 mg/kg BW/day) for 
two weeks. LTP was then measured and compared with basal 
LTPExperiment 2 (mice):Weanling C57BL/6 mice were divi-
ded into 2 groups. Control (n = 10) and FL (n = 10). Animals 
were fed either AIN-93G control diet or diet supplemented 
with 2FL (350mg/kg BW per day) from weaning for 12 weeks. 
LTP was measured at the age of three months.LTP: The animals 
were surgically implanted with electrodes in the hippocampus 
(CA3-CA1 area). After application of a high frequency proto-
col (HFS), field excitatory post-synaptic potentials (fEPSPs) 
were recorded for each animal. Additional recordings were ca-
rried out for 15 min during the 3 following days

Results: In both experiments LTP were evoked following 
HFS of the hippocampal synapse. Furthermore, LTP evoked af-
ter 2 weeks (rats) or 12 weeks (mice) of feeding with 2’FL diets 
presented significantly larger fEPSPs than basal data (rats) or 
than control values.

Conclusions: 2-Fucosyllactose increases LTP response re-
gardless of the duration of feeding; this suggests that this hu-
man milk trisaccharide plays the role of a molecular mediator 
in processes of learning/memory.
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PO2743
ORALLY GIVEN 2´-FUCOSYLLACTOSEBUT NOT 
FUCOSE INDUCES AN INCREASE OF THE HIPPO-
CAMPAL LONG-TERM POTENTIATION RESPONSE 
IN CONSCIOUS RATS
E. Vazquez1, A. Barranco1, A. Gruart2, J Mª. Delgado-
Garcia2, R. Buck3, P A. Prieto3, Mª. Ramirez1, R. Rueda1

1Discovery R&D, Abbott Nutrition, Granada, Spain 
2Department of neurosciences, university Pablo de 
Olavide, Sevilla, Spain 
3Discovery R&D, Abbott Nutrition, Columbus, OH, 
USA

Background and objectives: Long-term potentiation (LTP) 
is a long-lasting enhancement in signal transmission between 
two neurons. LPT underlies synaptic plasticity, and is widely 
considered one of the major cellular mechanisms involved in 
learning and memory. It has been postulated that fucosylated 
proteins are implicated in this process. Direct intrahippocam-
pal injection of L-fucose or the human milk oligosaccharide 
2´fucosyllactose (2´FL) enhances LTP. In previous studies, we 
have confirmed that feeding with 2´FL enhances LTP in mice 
after a long period of feeding and in rats after only two weeks. 
The objective of this work was to determine whether the positi-
ve effect of oral 2FL on LTP is due to its L-fucose content or to 
the entire 2´FL molecule.

Methods: Adult Sprague Dawley rats (n=10 per group) 
were fed during 40 days with three diets: a AIN-93M control 
diet, the same diet supplemented with 2´FL (350mg/Kg BW), 
or with L-fucose (equimolar to 2´FL).Electrodes were surgi-
cally implanted in the CA3-CA1 area. LTP was evoked, using 
a high frequency protocol HFS and the field excitatory post-
synaptic potentials were recorded for 30 min. Additional recor-
dings were carried out for 15 min during the 3 following days.

Results: The 2´FL group presented a significantly larger 
LTP as compared with the other two groups. Feeding with L-
fucose did not modify LTP respect to control group.

Conclusions: The effect of oral 2´FL on the potentiation of 
hippocampal synapses appears to be independent of the me-
tabolic contribution of its fucose content. This results suggests 
that either intact 2’FL or one of its structural motifs may play a 
role in LTP-mediated cognitive processes

PO2744
PHOSPHORUS BALANCE AFTER MODEL MAI-
LLARD REACTION PRODUCTS CONSUMPTION IN 
YOUNG AND ADULT RATS
C. Delgado-Andrade1, I. Seiquer1, I. Roncero-Ramos1, A. 
Haro1, P. Navarro1

1Instituto de Nutrición Animal, EEZ, Consejo Supe-
rior de Investigaciones Científicas (CSIC), Armilla, 
Granada, Spain

Background and objectives: Studies concerning effects 
of Maillard reaction products (MRPs) on mineral availability 
have been mainly focused on divalent cations. However, infor-
mation on MRPs and phosphorus is scarce since it acts as an 
anion in the biological fluids. Our purpose was to investigate 
the effects of the consumption of MRPs from glucose-lysine 
model system heated 150°C-90 min on phosphorus bioavaila-
bility and its main metabolic destination, the bone.

Methods: Equimolar mixture of glucose-lysine-HCl (GL) 
was heated (150°C-90 min) to obtain GL90 sample. It was 
added to the AIN-93G diet (Control diet) in a concentration 
of 3% (GL90 diet). Forty-eight rats were distributed into two 
groups (n=24) and assigned to one of the dietary treatments. 
Food intake was monitored during the whole experimental pe-
riod. To investigate the phosphorus balance in different stages 
of growth, each dietary treatment was divided into two groups 
(n=12). One of them was sacrificed after three weeks, whereas 
the other continued the experiment until twelve weeks. In each 
slaughter 6 animals were destined to the calculation of phos-
phorus balance, while the remaining 6 animals were used for 
femur extraction. Phosphorus in diets, whole animals and fe-
murs was colorimetrically determined (vanadomolybdate pro-
cedure).

Results: Phosphorus intake was unaffected by the con-
sumption of MRPs after three or twelve weeks. After three wee-
ks, phosphorus body content was increased by consumption 
of GL90 diet, as well as its global retention and bioavailability. 
However, considering the twelve-week period these parame-
ters were unchanged. Phosphorus content and concentration 
in femur did not modify by MRPs consumption in any case.

Conclusions: Consumption of glucose-lysine MRPs by 
young rats increased phosphorus retention and bioavailability. 
An adaptation mechanism seems to occur with age, as once 
rats reach maturity phosphorus bioavailability was unaffected 
by the intake of these compounds.

Key words: Maillard reaction products; phosphorus; reten-
tion; bioavailability.
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PO2745
BACTERIAL CELL WALL COMPONENETS AND 
PROBIOTIC STRAINS INDUCE ALTERATIONS IN 
DNA METHYLATION OF TNF AND TLR4 IN HUMAN 
INTESTINAL EPITHELIAL CELLS
D. Kremenovic2, B. Hippe1, M. Remely1, L. Giahi1, A 
G.Haslberger1

1Dep. Nutritional Research, University of Vienna, 
Vienna, Austria 
2Dep. Anthropology, University of Vienna, Vienna, 
Austria

Background and objectives: Commensal bacterial stra-
ins and bacterial cell wall components are proposed to induce 
differential cell responses regulated by intracellular signalling 
pathways. Epigenetic modulation of gene expression was re-
cently discussed to be influenced by LPS and probiotic bac-
teria. The main aim of this study was to investigate promoter 
methylation in response to probiotic strains in contrast to LPS.

Methods: Upon stimulation of Caco-2-cells with LPS, Lac-
tobacillus rhamnosus GG (LGG) and Lactobacillus delbrueckii 
(LD) quantitative DNA methylation of four CpG loci in the 
TNF-α promoter region and four CpGs of the TLR4 exon were 
analysed by the pyrosequencing. 

Results: Methylation in four analysed TNF-α CpG loci ran-
ged between 70-90% in unstimulated cells. Significant chan-
ges in TNF-α methylation over all four CpGs were caused by 
LGG after 12h of stimuation (+1.07±0.24%, p=0.048), LD after 
24h (+1.54±0.3%, p=0.035) and LPS after 72h (-0.58±0.05%, 
p=0.007). TLR4 methylation was not consistent among cell 
culture experiments and ranged between 10 and 45% in uns-
timulated cells. CpG 4 was significantly increased by 12h LPS 
treatment (+2.00±0.42%, p=0.041), CpG 3 was decreased after 
72h LGG treatment (-1.77±0.29%, p=0.027) and CpG 2 was 
also decreased after 12h LPS treatment (-1.62±0.26%, p=0.024).

Conclusions: The results indicate, that epigenetic regula-
tion of TNF-α and TLR4 contributes to the specificity of in-
flammatory reactions induced by bacteria and bacterial cell 
wall components

PO2746
EFFECTS OF ADVANCED GLYCATION COM-
POUNDS FROM BREAD CRUST ON IRON METABO-
LISM AND TISSUE DISTRIBUTION
C. Delgado-Andrade1, I. Roncero-Ramos1, A. Haro1, M 
P. Navarro1

1Instituto de Nutrición Animal, Estación Experimen-
tal del Zaidín, CSIC, Spain

Background and objectives: Advanced glycation end-pro-
ducts (AGEs) can interfere mineral utilisation, as they can act 
as anionic polymers which complex minerals. We investigated 
effects of AGEs from bread crust (BC) on iron bioavailability 
and tissue distribution in rats, analysing whether effects are re-
lated to the molecular weight of AGEs.

Methods: BC was digested with pronase-E, obtaining so-
luble and insoluble fractions. Ultrafiltration was applied to 
separate compounds higher and lower than 5kDa (HMW and 
LMW) from the soluble fraction. BC was added to the AIN-
93G-diet (Control diet) to reach a concentration of 10% (BC 
diet). LMW and HMW fractions were individually added to 
the AIN-93G-diet in the proportion they were present in BC 
(LMW and HMW diets). Four groups of rats (n=12) were as-
signed to one of dietary treatments for three months, monito-
ring food consumption and body weights. Afterwards, animals 
were sacrificed and iron balance calculated in six individuals of 
each group (initial-final iron), whereas in the remaining ani-
mals different organs were removed. Dietary, faecal, urinary 
and tissue iron was determined by AAE.

Results: Iron intake did not differ in any dietary treatment, 
however iron body content and its retention tended to increa-
se by consumption of BC and derivatives, leading to a higher 
iron bioavailability, only significant in HMW group. Iron body 
concentration resulted increased after consumption of AGEs-
enriched-diets, especially in LMW and HMW groups. BC in-
take led to higher iron content and concentration in liver and 
small intestine, while consumption of LMW and HMW frac-
tions conducted to increased iron concentration in spleen and 
femur. Haemoglobin levels were unaffected.

Conclusions: Consumption of AGEs from BC or its deriva-
tives led to increases on iron bioavailability between 13-33%. A 
hyperconcentration of iron occurred in the organism, conduc-
ting to higher stored iron in organs as liver or spleen.

Key words: AGEs; iron; bioavailability; distribution.
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PO2747
POTENTIAL DIETARY HEALTH BENEFITS OF THE 
UNEXPLOITED SEEDS OF SOME SPECIES FROM 
THE FLORA OF TUNISIA
N. Nasri1, W. Elfalleh1, N. Tlili1

1Department of Biology, Faculty of Sciences of Tu-
nis, University of Tunis-El Manar, Tunisia

Background and objectives: There has been recent growth 
in research aimed at investigating new sources of plant oils, 
particularly from unexploited seeds. Samples from Acacia cya-
nophylla, Juniperus phoenicea, Punica granatum and Capparis 
spinosa were analyzed in order to evaluate the potential nutri-
tional value of their unexploited seeds.

Methods: Samples were collected from different Tunisian 
geographic locations. Seed oils were extracted and total lipids 
including polyunsaturated fatty acids, carotenoids, tocopherols 
and sterols were evaluated. Storage proteins and total phenols 
were also investigated.

Results: All the studied seeds seem to be quite rich in li-
pids: from 11% (A. cyanophylla) to 33% (C. spinosa) and pro-
teins from 8.4% (J. phoenicea) to 27% (C. spinosa). Lipids are 
mainly unsaturated (ca.86%). ω6 PUFAs can reach 63% for A. 
cyanophylla and ω3 PUFAs average 34% for J. phoenicea. Total 
phenols are highly present for all studied species (reached to 
1764 mg Gallic Acid Eq/100 g DW for J. phoenicea) and mean 
free radical scavenging activities can reach 1337 TEAC per 100 
g D W for J. phoenicea. Tocopherols attained 3 g/ kg of total li-
pids (P. granatum). Carotenoids (mainly xanthophylls) are also 
quantified and ranged up to 113 mg. kg-1 of total lipids (A. 
cyanophylla). Sterols are also highly present, particularly for A. 
cyanophylla (8.9 g/ kg of total lipids).

Conclusions: All of these findings highlight that these non 
conventional oils and theses unexploited seeds might have a 
potential nutritional value and encourage researchers to more 
explore and find developments for these plants for healthy pur-
poses.

Key words: Unexploited seeds, Oils, healthy purposes.

PO2748
GLYCEMIC INDEX OF FONIO (DIGITARIA EXILIS) 
COUSCOUS WITH OKRA (ABELMONSCHUS ESCU-
LENTUS) AND WHITE BREAD CONSUMED WITH 
CASHEW NUTS (ANACARDIUM OCCIDENTALE)
A T. Guiro1, S A A. Diatta1, A. Faye1, N. Idohou-Dossou1, 
A. Diouf1, S. Wade1

1Laboratoire de Nutrition, Département de Biologie 
Animale, Faculté Des Sciences Et Techniques, Uni-
versité Cheikh Anta Diop (UCAD) de Dakar, Senegal

Background and objectives: Glycemic index (GI) and gly-
cemic load (GL) of foods are interesting tools in the prevention 
of diabetes. The objective of the study was to measure GI and 
GL values of Fonio couscous with okra (F-Okra) and white 
bread (WB) consumed with local cashew nuts (W-Nuts).

Methods: Fifteen (15) healthy men volunteers participated 
to the experimental study and were randomized into F-Okra 
group (n=7, mean age=28 y, mean BMI=18.9 kg/m2), and W-
Nuts group (n=8, mean age=24 y, mean BMI=20.6 kg/m2). Af-
ter a 10-12h overnight fast, the subjects received 97 g of WB 
(equivalent to 50 g of available carbohydrate) as the reference 
food during 3 consecutive days, and the day after they received 
either 74.63 g of Fonio mixed with 11 g okra powder, or 97 g 
of WB consumed with 60 g of cashew nuts. Finger capillary 
blood samples were collected before the meals (fasting) and at 
15, 30, 45, 60, 90 and 120 min. The GI and GL were calculated 
according to WHO/FAO standards and published tables, res-
pectively.

Results: F-Okra had a GI of 64.9±27.2 and W-Nuts a GI of 
60.8±18.6 when WB was used as the reference. After adjusting 
for glucose, low GIs (<55) were found for F-Okra (49.9±20.9), 
and W-Nuts (46.7±14.3). The GL corresponding to 150 g of 
cooked Fonio couscous (WB reference) was 20.3 g. The GL co-
rresponding to 80 g of WB (WB reference) was 24.3 g. Both GL 
were high and intermediate when adjusted for glucose:15.6 g 
and 19.2 g respectively.

Conclusions: GIs of these African foods are intermediate 
and low when adjusted for glucose. Depending on the amount 
of food consumed, the corresponding GL was high or interme-
diate. Therefore it’s important to consider food GI and GL in 
nutritional counseling for diabetic patients.

Key words: GI, GL, F-Okra, W-nuts, Senegal
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PO2749
SIALIC ACIDS IN HUMAN MILK: IN VITRO ACCES-
SIBILITY STUDY
L. Claumarchirant1, E. Galán1, G. García-Llatas1, E. Ma-
tencio2, A. Alegría1, M J. Lagarda1

1Nutrition and Food Chemistry, Faculty of Pharma-
cy, University of Valencia, Spain 
2Hero Global Technology Center, Hero Spain, S.A. 
Alcantarilla, Murcia,Spain

Background and objectives: Sialic acids (N-acetylneura-
minic acid-Neu5Ac and N-glycolylneuraminic-Neu5Gc) are 
bioactive compounds present in human milk that play a role 
essential in the brain development during the first stages of life.
The aim of this study is to assess the precision/variability of 
simulated gastrointestinal digestion in sialic acids present in 
human milk and to estimate their bioaccessibility (maximum 
soluble amount available for absorption).

Methods: The gastrointestinal digestion, with three se-
quential steps (salivary with neuraminidases, gastric and in-
testinal-soluble fraction), was applied to a human milk pool 
(4-7 months of lactation). Aliquots of all the stages of diges-
tion and blanks were hydrolized with H2SO4 0.05M, centri-
fuged (1000xg/4ºC/10min), purified by ion exchange (2ml 
of Dowex 1x8), ultrafiltered (Microcon Ultracel YM-10, 
13000xg/4ºC/10min) and derivatized (DMB 50ºC/2.5h). The 
Neu5Ac and Neu5Gc contents were determined by HPLC-
fluorescence.

Results: Large intraday (n=3, four digestions) and interday 
(n= 12, three different days) variability for Neu5Ac were ob-
served in salivary (5.2-25.3% and 26.2%), gastric (3.7-15.5% 
and 11.1%) and intestinal (2.8-10.1% and 21.5%) fractions.No 
statistically significant differences (p < 0.05) among Neu5Ac 
contents from all fractions were observed. The percentages of 
decrease of Neu5Ac in each fraction respect to the average con-
tent in human milk without digest (299.9±7.8 mg/L) ranged 
between 30.47% and 35.74%. Bioaccesibility percentage was 
68.1±15%.Neu5Gc was detected only in intestinal fraction with 
high intraday (14%) and interday (28%) values and contents 
ranged between detection and quantification limits (0.7 and 2 
mg/L, respectively).

Conclusions: It is necessary to standardize simulated diges-
tion models. The salivar digestion with neuraminidases redu-
ced significantly the Neu5Ac content, though the bioaccesibi-
lity remained high.

Key words: sialic acid, human milk, in vitro bioaccesibility

PO2750
BULGARIAN MEDICINAL PLANTS WITH A POTEN-
TIAL TO IMPROVE LIPID PROFILE IN HEALTHY VO-
LUNTEERS
M. Nashar1, O. Tasinov1, D. Vankova1, Y. Kiselova-Kane-
va1, D. Ivanova1

1Department of Biochemistry, Molecular Medici-
ne and Nutrigenomics, Medical UniversityVarna, 
Bulgaria

Background and objectives: Obesity and diabetes are 
among the most common and socially significant diseases as-
sociated with hyperlipidemia. Plant derived therapeutics have 
less side effects and often possess higher efficiency, than tho-
se derived synthetically. Sambucus ebulus(SE) and Agrimonia 
eupatoria(AE) are medicinal plants widely used in Bulgarian 
traditional medicine. They are rich in polyphenols with proven 
high anti-oxidative and anti-inflammatory activity and possibly 
play a role for the prevention of obesity-related diseases. With 
respect to identifying new drug sources, we aimed to compare 
the effect of SE (fruits) and AE (aerial parts) tea consumption 
on body mass index (BMI), serum of triacylglycerides (TG), 
total cholesterol (TC), high-density lipoprotein-cholesterol 
(HDL-C), low-density lipoprotein-cholesterol (LDL-C) and 
glucose in healthy volunteers. 

Methods: The study involved two groups of healthy volun-
teers n=22 and n=19 who consumed SE or AE tea 200 ml/day 
for 30 days. Blood samples were collected at the start and at the 
end of the study. Plasma lipids and glucose levels were measu-
red using standardized spectrophotometric methods. 

Results: Although that AE tea consumption induced an in-
crease in TG and TC (p<0.01), also HDL-C was elevated signi-
ficantly (p<0.05) contributing thus to elevated HDL/LDL ratio. 
A slightly different mode of action of SE tea was observed – its 
consumption induced statistically significant decrease in TG 
(p<0.01), TC (p<0.001), and in LDL-C (p<0.001), and also a 
slight increase in HDL-C. Both teas induced elevation of HDL/
LDL ratio, the change being significant only in the SE (p<0.01) 
group. In both groups of volunteers blood glucose levels stayed 
within the reference values. BMI did not change either. 

Conclusions: Apparently both plants have a potential to 
improve lipid profile, although that SE tea seems to be a better 
therapeutic source to treat hyperlipidemia and related disor-
ders. 

Key words: Sambucus ebulus, Agrimonia eupatoria
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PO2751
EFFECT OF SOY ISOFLAVONE, INULIN CALCIUM 
AND VIT D3 IN THE TREATMENT OF POST-MENO-
PAUSAL HOT FLUSHES: A CONTROLLEDOBSER-
VATIONAL STUDY
F. Parazzini1, A. Cianci2, N. Colacurci3, E. Cicinelli4, A. 
Paoletti5, A. Perino6, M. Stomati7, S. Maffei8, E. Ricci1, M. 
Di Martino1, R. Daguati1

1Obs Gyn Dep. University of Milan, Milan, Italy 
2Obs Gyn Dep. University of Catania, Catania, Italy 
3Obs Gyn Dep. University of Napoli, Napoli, Italy 
4Obs Gyn Dep. University of Bari, Bari, Italy 
5Obs Gyn Dep. University of Cagliari, Cagliari, Italy 
6Obs Gyn Dep. University of Palermo, Palermo, Italy 
7Obs Gyn Dep. Ospedale Francavilla Fontana ASL 
Brindisi, Brindisi, Italy 
8Gynecological Service Fondazione Monasterio 
Pisa, Pisa, Italy

Background and objectives: Inulin may increase theplas-
ma concentrations of the soybean isoflavones (Am J Clin Nutr. 
2007 86:775-80), improving soy isoflavone effect on climateric 
symptoms. 

Methods: To test this hypothesis, we conducted an obser-
vational prospective study.Peri-post-menopausal women ob-
served in seven Italianoutpatients gynaecological servicesfrom 
January 2102, aged 45-60 years, reporting 3 or more hot flushes 
(HF)die, not requiring hormonal therapy (HT) and/or therapy 
for osteopenia/osteoporosis, were eligible for the study.They 
gave informed consent to the study. A daily treatment with 
55 mcg calcium + 7.5mcg Vit D3+ 3 gr inulina and 40 mg of 
soy isoflavones per os was proposed to all women. Thosewho 
accepted the treatment were included in the treatment group, 
who did not in the control one. Follow up visits were after 3 and 
6 months. In this analysis we present the results available until 
January 2013, with reference to 3 months follow up visit.

Results: Univariate analysis of variance was used to eva-
luate the change from baseline of number of HF die. 144 wo-
men entered the study, 82(mean age 53.8, SD 3.8) were in the 
treatment group and 64 (mean age 53.9, SD 4.4) in the control 
one. At study entry the mean number/die of HF was 6.1 (SD 
4.6) in the treatment group and 5.6 (SD 6.5) in the control one. 
At the 3-month follow up visit, the mean change of the number 
of HF was -2.9 (SD 4.0) in the treatment group and+0.2 (SD 
4.1) in the control one (P<0.05).

Conclusions: This preliminary analysis shows that 3 
months after study entry a daily treatment with 55 mcg calcium 
+ 7.5mcg Vit D3+ 3 gr inulina and 40 mg of soy isoflavones 
per os lowers the number of hot flushes/die reported by the 
women. No change was observed in the control group

PO2752
PHENOLIC CONTENT AND ANTIOXIDANT ACTIVI-
TY OF RAW AND PROCESSED ROOTS AND TUBER 
CROPS
A. Chandrasekara1, T. Joshepkumar1, M. Sakthivel1, V. 
Marian-Victor1

1Department of Applied Nutrition, Wayamba Uni-
versity of Sri Lanka, Makandura, Gonawila, Sri Lanka

Background and objectives: Root and tuber crops which 
play an important role as a global source of energy, next to 
cereals are generally peeled and subjected to a hydrothermal 
treatment before consumption.The objectives of the study were 
to determine the phenolic contents and their antioxidant acti-
vities of several raw tuber crops and their processed counter-
parts.

Methods: Several roots and tubers, namely cassava (Ma-
nihot esculenta), potato (Solanum tuberosum), sweetpotato 
(Ipomea batatas) and elephant foot yam (Amorphophallus 
paeoniifolius), country potato (Solenostemon rotundifolius), 
lesser yam (Dioscorea esculenta), arrowroot (Maranta arundi-
nacea) and purple yam (Dioscorea alata) were studied.Pheno-
lic extracts obtained from tubers and their peeled and cooked 
counterparts were studied for their total phenolic (TPC) and 
flavonoid (TFC) content, radical scavenging capacity and re-
ducing power.

Results: The TPC of raw and cooked tubers ranged from 
4 to 79 and 1.5 to 48 µmoles gallic acid equiv /g of dry matter 
for flesh, respectively.For all varieties employed in this study 
the peelshowed the highest TPC and TFC.All roots and tubers 
exhibited notable 2, 2-diphenyl-1-picrylhydrazyl (DPPH) radi-
cal scavenging activity, trolox equivalent antioxidant capacity 
(TEAC), and reducing power (RP).Peeling and hydrothermal 
processing affected the TPC, TFC andradical scavenging and 
antioxidant activities of tubers depending on the variety.In ge-
neral, peel had higher TPC thus exhibited superior antioxidant 
activities compared to flesh.Cooking with peel showed a high 
retention of phenolic compounds in the flesh.

Conclusions:Thus, the present study demonstrated that 
peeling and hydrothermal treatments affect the phenolic con-
tent and antioxidant activities of root and tuber crops.Pro-
cessing conditions should be optimized to retain natural an-
tioxidants.Peeled tubers as well as peel fraction may serve as 
natural source of nutraceutical and functional food ingredients 
in health promotion and disease risk reduction.

Key words: DPPH, Flavonoids, Reducing power, TEAC
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PO2754
MUCILAGE OF OPUNTIA STREPTACANTHA: DIE-
TARY FIBER WITHPOTENTIAL PREBIOTIC
E G. Ramos-Ramírez1, M. Reyes-Reyes1, L F. Ortiz-Gon-
zález1, J A. Salazar-Montoya1, L. Rodríguez-Páez2, M P. 
Méndez-Castrejón1

1Department of Biotechnology and Bioengineering, 
CINVESTAV-IPN, Mexico City, Mexico 
2Department of Biochemistry, ENCB-IPN, Mexico 
City, Mexico

Background and objectives: The mucilage of Opuntia 
streptacantha (OS) is formed mainly by complex carbohydrates 
which are resistant to digestion and absorption processes of the 
small intestine. The partial hydrolysis of their sugars produce 
oligosaccharides, which can be considered as prebiotic active 
compounds. Therefore the aim of this study was to determine 
the content of dietary fiber (DF) of mucilage OS and prove the 
potential prebiotic of oligosaccharide fraction (OF).

Methods: The mucilage was extracted from fresh cladodes 
of OS and it was determined its DF content. By partial enzy-
matic hydrolysis, gel permeation chromatography and ethanol 
precipitation was obtained the OF, and it was determined its 
molecular weight. Prebiotic potential was evaluated using the 
OF by an in vitro assay using Lactobacillus acidophillus.

Results: Total DF content determined in the mucilage was 
57.62%, of which 37.16% were soluble DF; these values are 
within those reported for other plants such as soy and pulp 
of cactus pear fruit. In the in vitro assay it was observed that 
cell growth presented by Lactobacillus acidophillus showed no 
significant difference, compared with the growth shown for a 
commercial prebiotic (Inulin). Changes in pH were according 
to the reported for others oligosaccharides.

Conclusions: The mucilage of OS showed a significant con-
tent of DF, so that your consumption can generate gastric and/
or systemic benefits. In vitro behavior of the OF was similar 
to that of inulin, so can be considered as a potential prebiotic.

Key words: Mucilage, Opuntia, Dietary fiber, Prebiotic, Oli-
gosaccharides.

PO2755
EFFECTS OF SPICE INGREDIENTS ON APOLIPO-
PROTEIN B48 BY CACO-2 INTESTINAL CELL LINE
K. Tomishige1, A. Minato1, Y. Nakagawa1, T. Matsushi-
ma1

1Department of Human Life Science, Jissen 
Women’s University, Tokyo, Japan

Background and objectives: Postprandial hypelipidemia is 
considered to be one of strong risk factors for atherosclerosis.
Several spice ingredients and food components are of interest, 
supposed to suppress lipid absorption and hyperlipidemia.
Analysis of the secretion and metabolism of chylomicron is 
important to study postprandial hyperlipidemia.Apolipopro-
tein B48, a partial peptide of B100 originated from the same 
gene, is the constitutional protein moiety of chylomicron.We 
established monoclonal anti-B48 antibody using C-terminal 
synthetic peptide as antigen and developed ELISA system for 
B48.Human colon cancer cell line Caco-2 keeps physiological 
characteristics as normal intestinal cells.

Methods: In this study we cultured Caco-2 cells in permea-
ble membrane insert, where cells are polarized and secrete nu-
trients absorbed at apical side from upper chamber to lower 
chamber from basal side.

Results: Caco-2 cells cultured in the medium with lipid 
micelles secreted considerable amount of apoB48.Addition of 
350microM of piperine, 300microM of gingerol and 200mi-
croM of curcumin, a spice ingredient of turmeric, decreased 
apoB48 secretion by 55%, 57% and 85% respectively.Suppres-
sion of the secretion of apoB48 from Caco-2 cell is also ob-
served by addition of 200microM of soy isoflavone and wine 
polyphenol.On the other hand, capsaicin the component of red 
pepper increased the apoB48 secretion to 135% of control.

Conclusions: Several candidate steps may be responsible 
for regulation of the secretion of apoB48, such as lipid diges-
tion, absorption, apoB48 messenger editing and triglyceride 
incorporation into lipoprotein.Some of relevant proteins are 
under investigation.Spices increase appetite and may lead peo-
ple to over-eating, but those tested above possibly suppress 
over-taking of energy by inhibiting absorption and secretion 
of lipids into blood.When eating fat-rich dishes, taking them 
with these spices may be beneficial to prevent hyperlipidemia 
through suppression of the secretion of apoB48 and chylomi-
cron.

Key words: apolipoprotein, chylomicron, cell, spice, hyper-
lipidemia
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PO2756
NATURALLY OCCURRING SPHINGOID BASES 
REGULATE EXPRESSION OF GENES ENCODING 
MEDIATORS OF FILAGGRIN DEGRADATION TO 
NATURAL MOISTURIZING FACTORS IN HUMAN 
KERATINOCYTES
T. Hasegawa1, M. Nakashima1, Y. Matsuoka1

1Shiseido Functional Food Research & Development 
Center, Yokohama, Japan

Background and objectives: Glucosylceramide (GlcCer) is 
major sphingolipid of natural products, including those used 
as daily food sources, such as rice and maize. It has been re-
ported that dietary GlcCer improves skin barrier condition. 
However, the mechanism involved remains unknown. We pre-
viously found that dietary GlcCer enhanced cornified envelope 
formation and tight junction function, which are essential for 
the skin barrier function, via induction of transglutaminase-1 
and claudin-1 in skin epidermis. On the other hand, filaggrin, 
which is a key protein for skin barrier function, plays a role in 
the precursor of hygroscopic amino acids and their derivatives, 
known as natural moisturizing factors (NMF), in the skin epi-
dermal stratum corneum. The pathway of filaggrin degradation 
to NMF is also crucial for skin barrier function.

Methods: In this study, we examined whether sphingoid 
bases generated by metabolism of dietary GlcCer, i.e., sphingo-
sine (SS), sphinganine (SN), phytosphingosine (PS), 4,8-sphin-
gadienine (SD) and 4-hydroxysphingenine (4HS), influence 
the expression of genes encoding factors that mediate filag-
grin degradation to NMF, including the filaggrin, caspase-14, 
calpain-I and bleomycin hydrolase genes, in cultured human 
keratinocytes by RT-PCR.

Results: As the result, all five sphingoid bases increased the 
expression of filaggrin mRNA. Among them, only PS increa-
sed the expression of caspase-14 mRNA, while SS decreased 
it. Further, PS and 4HS increased the expression of calpain-I 
mRNA, and 4HS increased the expression of bleomycin hydro-
lase mRNA.

Conclusions: Our results indicate that skin barrier im-
provement by oral GlcCer treatment is at least partly due to 
modulation of the expression of genes encoding mediators 
of filaggrin degradation to NMF in human keratinocytes, by 
sphingoid bases metabolically derived from GlcCer.

Key words:Glucosylceramide; Sphingoid base; Filaggrin; 
Natural moisturizing factors; Keratinocyte

PO2757
CATECHIN INCREASES THE SEROTONIN RELEASE 
IN THE RAT HIPPOCAMPUS
A. Nishimori1, H. Hirayama2, T. Matsuoka1, R. Nigo2, T. 
Yamato1,2, M. Aomine1,2

1Faculty of Nutrition Sciences, Nakamura Gakuen 
University, Fukuoka, Japan 
2Graduate School of Health and Nutrition Sciences, 
Nakamura Gakuen University, Fukuoka, Japan

Background and objectives: Catechin has been reported 
to be responsible for a lot of physiological functions inclu-
ding central nervous system. However, the effects of catechin 
on the brain function, especially the central serotonergic sys-
tems, remain to be clarified. Therefore, the aim of the study 
was to examine whether or not the catechin increases serotonin 
(5-hydroxytryptamine;5-HT) release from the brain region.

Methods: We used the male Wistar rat and measured the 
extracellular 5-HT in the hippocampus using in vivo micro-
dialysis techniques. We used five catechin compounds (10µM); 
(+) catechin (CAT), (-) epigallocatechin gallate (EGCG), (-) 
epigallocatechin (EGC), (-) epicatechin gallate (ECG), and (-) 
epicatechin (EC). We mainly used CAT because EC was chan-
ged to CAT by heating. The effect of CAT was also examined 
under the conditions of high or low K+ and of the presence of 
tetrodotoxin (TTX, 1µM), clorgyline (MAO inhibitor, 1mM) 
and/or fluvoxamine (serotonin selective reuptake inhibitor; 
SSRI, 1mM).

Results: All catechin compounds used markedly increased 
the 5-HT release from hippocampus. EC was most effective 
in increasing 5-HT release, followed by CAT, EGC, ECG, and 
EGCG in that order. CAT (1µM~1mM) increased the 5-HT 
release concentration-dependently, and the ED50 was about 
0.1mM. The 5-HT release by CAT remained unchanged even 
in the conditions of low K+, high K+, or TTX. On the other 
hand, clorgyline or fluvoxamine also significantly increased 
the 5-HT release. However, the additional increase of the 5-HT 
release by clorgyline or fluvoxamine was not observed even in 
co-existence of CAT. 

Conclusions: These findings suggest that catechin may act 
as an antidepressant, which elevates the 5-HT levels in the bra-
in, thereby permitting the improvement of depression.

Key words: catechin, in vivo microdialysis, 5-HT, hippo-
campus, antidepressant
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PO2758
DIOSCOREA JAPONICA EXTRACT SUPPRESSES 
THE EXPRESSION OF THE RELATED ENZYMES 
SYNTHESIZING LIPID MEDIATOR PROSTAGLAN-
DIN E2
I. Tsukayama1, M. Takafuji1, S. Tanaka1, Y. Kawakami1, Y. 
Takahashi1, T. Suzuki-Yamamoto1

1Department of Nutritional Science, Okayama Pre-
fectural University, Soja, Japan

Background and objectives: Dioscorea japonica is one of 
wild yams and is a relative of the Dioscoreaceae family nati-
ve to Japan. For many years, it is believed that Dioscorea ja-
ponica is good for a nutritional fortification, and has some 
effects of gastric mucosal protection, digestive enhancement 
and so on. In some areas, the wild yam has been used as folk 
medicine against asthma, rheumatoid arthritis, bronchitis, and 
other disease. However, the detailed physiological effects of the 
yam have not been clear. In the present study, we focus on the 
functional effects of Dioscorea japonica on the related enzy-
mes synthesizing prostaglandin (PG) E2PGE2 is one of the li-
pid mediators, and is involved in many pathological conditions 
such as inflammation and tumorigenesis. PGE2 is synthesized 
from arachidonic acid by cyclooxygenase (COX) and PGE 
synthase (PGES), and the isozymes, COX-2 and mPGES-1 are 
induced in those diseases.

Methods: The 50% extract of Dioscorea japonica powder 
(DJP) was added to human lung carcinoma A549 cells, human 
colon carcinoma Caco-2 cells, and lipopolysaccharide(LPS)-
induced mouse macrophage RAW264 cells. The expression 
of COX-2 and mPGES-1 was analyzed by real-time PCR, and 
COX-2 activity and PGE2 production were measured. COX-2 
promoter activity was analyzed using secreted luciferase repor-
ter gene assay.

Results: In A549 cells and Caco-2 cells, DJP extract dose-
dependently suppressed COX-2 and mPGES-1, and inhibited 
COX-2 activity and PGE2 production. Additionally, in the in-
flammation model, LPS-RAW264 cells, it was also confirmed 
that DJP extract decreased the mRNA levels, and suppressed 
COX-2 promoter activity.

Conclusions: The present study indicated that DJP extract 
suppressed the expression of COX-2 and mPGES-1 in the car-
cinoma models and the inflammation model. Hence Dioscorea 
japonica may contribute to the prevention such as tumorigene-
sis and inflammation.

Key words: wild yam, cyclooxygenase-2, prostaglandin E2 
synthase-1, carcinoma, inflammation.

PO2759
AMELIORATING EFFECTS OF GREEN TEA ON THE 
DIABETES-INDUCED OXIDATIVE STRESS
A. Nishimori1, H. Hirayama2, T. Matsuoka1, R. Nigo2, T. 
Yamato1,2, M. Aomine1,2

1Faculty of Nutrition Sciences, Nakamura Gakuen 
University, Fukuoka, Japan 
2Graduate School of Health and Nutrition Sciences, 
Nakamura Gakuen University, Fukuoka, Japan

Background and objectives: Green tea catechins con-
fer potent biological properties including antioxidation and 
free-radical scavenging. Oxidative stress resulting in reactive 
oxygen species generation and inflammation play a pivotal role 
in lifestyle-related disease. Therefore, we examined whether 
the intake of a catechin-rich beverage, green tea, ameliorates 
the increased oxidative stress induced by diabetes (DM).

Methods: Eight weeks old-Wistar rats were divided into 
two groups; DM group and non-DM group. Rat was rende-
red diabetic by streptozotocin. Both group rats were further 
divided into three groups, respectively; freely water-intake 
group, forced intake of catechin-rich beverage (9mg/kg) group 
(CAT1) and freely intake of catechin-rich beverage group 
(CAT2). Catechin-rich beverage was intragastrically adminis-
tered in CAT1 rats one time a day. During these periods, the 
body weight, water and food intake volumes were observed. 
After two weeks, the levels of fasting blood glucose, insulin, 
nitric oxide, oxidative stress, and anti-oxidant capacity were 
measured in the serum of these rats.

Results: In general, the increase in body weight of both 
DM and non-DM groups was suppressed by catechin-rich 
beverage, but the intake of food and water in only DM group 
was enhanced. Catechin increased the level of insulin in only 
DM group significantly. The level of oxidative stress was signi-
ficantly reduced in only DM-CAT2The anti-oxidant capacity 
was raised by catechin intake in only DM group.

Conclusions: These findings suggest that the intake of ca-
techin-rich beverage, green tea, may ameliorate diabetic state, 
because the green tea reduced the level of oxidative stress but 
increased the anti-oxidant capacity in DM rats. Among the lar-
ge number of green tea substances, the catechin is thought to 
be a potent candidate showing the protective health effects of 
drinking green tea.

Key words: green tea, oxidative stress, diabetes
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PO2760
INHIBITORY EFFECTS OF ETHYLACETATE-FRAC-
TIONFROM SASA BOREALIS ON ADIPOCYTE DI-
FFERENTIATION
H S. Park1, G H. Kim1

1Plant Plant Resources Research Institute, Duksung 
Women’s University, Seoul, Republic Korea 

Background and objectives: Sasa borealis is major source 
of boomboo leaves for use in traditional medicine in Korea. 
Obesity is a serious health problem in industrialized countries 
because it is implicated in various diseases, including type2 
diabetes, hypertension, cancer, and coronary heart disease. 
Recent reports have proposed mechanisms to reduce obesity, 
decreased preadipocyte differentiation and proliferation. The 
preadipocytes play a key role by differentiation into mature 
adipocytes and increasing fat mass. Many of the advances in 
our understanding of adipogenesis are based on studies in mu-
rine 3T3-L1 cells. In this study, we investigated anti-adipogenic 
effects of crude extract and soluble-fractions of Sasa borealis

Methods: Sasaboreaslis were extracted with 70% ethanol 
and fractionated with n-Haxan, chloroform, ethylacetate, n-
butanol, water (SBE). Adipocyte differentiation of 3T3T-L1 
cells was induced by MDI processes and measured by Oil Red 
O staining assay. The expression of PPARα and C/EBPαin 3T3-
L1 adipocytes was examined using reverse-transcription PCR

Results: Ethanol-soluble extract (SBE) and ethylacetate-
soluble fraction (SBEA) of Sasa borealis inhibits intracellular 
accumulation of lipid droplet in a dose-dependent manner in 
3T3-L1 cells. Down-regulation of PPARα and C/EBPα, trans-
cription factor during adipogenesis, was confirmed by reverse 
transcription polymerase chain reaction (RT-PCR). Ethylace-
tate-soluble fraction from Sasa borealis attenuated expression 
of PPARα and C/EBPα, which act as key trascription factor in 
adipogenesis. 

Conclusion: Sasa borealis inhibited adipogenic differentia-
tion by regulating adipogenic transcription factors in of 3T3-
L1 cells. Therefore Sasa borealis extracts may be a good candi-
date for management of obesity. 

Acknowledgements: This work was supported by a Natio-
nal Research Foundation of Korea (NRF) grant funded by the 
Korean government [MEST] (No. 2011-0017017) 

Key words: Sasa borealis, Ethylacetate-fraction, Adipocyte 
differentiaion, 3T3-L1, transcription factors

PO2761
ACUTE EFFECTS OF CHLOROGENIC ACID ON NI-
TRIC OXIDE STATUS, ENDOTHELIAL FUNCTION 
AND BLOOD PRESSURE IN HEALTHY VOLUN-
TEERS: A RANDOMISED TRIAL
C. Bondonno1, A. Mubarak1,3, A. Liu1,5, M. Considine2,4, L. 
Rich1, E. Mas1, K. Croft1, J. Hodgson1

1School of Medicine and Pharmacology, University 
of Western Australia, Perth, WA, Australia 
2School of Plant BIology,University of Western Aus-
tralia, Perth, WA, Australia 
3Faculty of Agrotechnology and Food Science, Uni-
versiti Malaysia Terengganu, Malaysia 
4Department of Agriculture and Food Western Aus-
tralia, South Perth, Australia 
5School of Medicine, Shanghai Jiao Tong University, 
People’s Republic of China

Background and objectives: There is mounting evidence 
that specific dietary polyphenols can enhance vascular health 
by augmenting nitric oxide. Our aim was to investigate the 
acute effects of chlorogenic acid, an important dietary phe-
nolic acid present in coffee, on nitric oxide status, endothelial 
function and blood pressure.

Methods: Healthy men and women (n=23) were recruited 
to a randomised, double-blind, placebo-controlled, cross-over 
trial. The acute effects of chlorogenic acid (400 mg, equivalent 
to 2 cups of coffee) were compared to a control. Measurements 
included biomarkers of plasma nitric oxide status, assessed by 
measuring S-nitrosothiols + other nitroso species (RXNO) and 
nitrite; endothelial function, assessed by measuring flow me-
diated dilatation (FMD) and blood pressure.

Results: Chlorogenic acid resulted in significantly higher 
plasma concentrations of chlorogenic acid (P<0.001). Relative 
to control, mean post-treatment systolic blood pressure (-2.41 
mm Hg, 95% CI: -0.03, -4.78; P=0.05) and diastolic blood pres-
sure (-1.53 mm Hg, 95% CI: -0.05, -3.01; P=0.04) were signifi-
cantly lower with chlorogenic acid. Markers of nitric oxide sta-
tus (P>0.10) and the measure of endothelial function (P=0.60) 
were not significantly influenced.

Conclusions: Chlorogenic acid can lower blood pressure 
acutely; an effect which if sustained would benefit cardiovas-
cular health.

Key words: Chlorogenic acid, coffee, vascular health, nitric 
oxide, blood pressure
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PO2762
PROTECTIVE EFFECTS OF KOREAN RED GINSENG 
AGAINST ALCOHOL-INDUCED FATTY LIVER IN 
RATS
H J. Lee1, H M. Ok1, G M. Do1, O. Kwon1

1Department of Nutritional Science and Food Ma-
nagement, Ewha Womans University, Seoul, Repu-
blic of Korea

Background and objectives: Alcohol consumption induces 
excess adipose lipolysis, thereby increasing fatty acid influx to 
the liver developing alcoholic fatty liver. This study was carried 
out to evaluate the protective effects of Korean red ginseng 
(KRG) against alcohol-induced fatty liver in rats. 

Methods: Fifty-nine male Sprague Dawley (SD) rats were 
randomly divided into six groups and pair-fed Lieber-DeCarli 
liquid diet with or without 5% (w/v) ethanol for 6 weeks: nor-
mal control (CON), ethanol alone (ET), ET + silymarin 100mg/
kg (positive control, ETS), or ET + KRG 125, 250 or 500 mg/kg 
(RGL, RGM or RGH, respectively). Silymarin and KRG were 
administered by gavage. 

Results: Six-week ethanol administration demonstrated 
a significant increase of free fatty acids (FFA) and a decrease 
of adiponectin in the blood as compared with CON. We ob-
served that KRG administration slightly retarded decrease in 
adiponectin and increase in FFA. Changes of gene expression 
levels in the liver: SREBP-1 expression increased in ET was sig-
nificantly decreased by KRG administration, whereas CPT and 
PPAR-γ expressions were increased. FAS expression was also 
decreased in all doses of KRG compared with ET. Furthermo-
re, all doses of KRG caused increases in levels of AMPK phos-
phorylation in the liver, while ACC phosphorylation was sig-
nificantly decreased compared with those of ET. Histological 
examinations by Oil red O revealed decrease of the large lipid 
droplets in KRG treated groups. 

Conclusion: These results suggest that KRG has a protective 
effect against alcohol-induced fatty liver, possibly through the 
regulation of the AMPK-mediated lipid metabolism. Further 
studies related to the effects of KRG on the balance of lipid me-
tabolism in the liver and adipose tissue are under investigation. 

Key words: Korean red ginseng, ethanol, lipid metabolism. 
Acknowledgements: We thank the Korea Ginseng Corporation 
(Daejun, Korea) for funding that supported this research. 

PO2763
QUANTITATION OF GLUCOSINOLATES IN BRAS-
SICACEAE VEGETABLES SOLD IN LATE AUTUMN 
AND WINTER IN JAPAN
S. Osada1, Y. Aoyagi2

1Department of Food and Nutrition, Junior College 
of Nutrition University, Tokyo, Japan 
2Faculty of Nutrition, Kagawa Nutrition University, 
Saitama, Japan

Background and objectives: Brassicaceae vegetables con-
tain glucosinolates, and have been known to contribute to 
health promotion of human beings. Epidemiological studies 
suggested that dietary Brassicaceae vegetables lower the risk 
for a number of cancers. The objective of this study was to 
identify the composition and content of glucosinolates, and 
to identify the distribution of α-methylsulfinyl, phenetyl, and 
indolyl-3-methyl glucosinolates, which were the precursors of 
isothiocyanates which induce phase I enzymes and/or inhibit 
phase I enzymes, in the 15 species of Brassicaceae vegetables 
(cabbage, Chinese cabbage, turnip and leafs, komatsuna, qing-
geng-cai, potherb mustard, broccoli, cauliflower, field mustard, 
ta-sai, broccoli sprout, Japanese radish, rocket salad, and water-
cress) sold in late autumn and winter in Japan. 

Methods: We determined quantity according to the 
ISO9167-1. Glucosinolate profiles were investigated by LC/MS.

Results: 25 species of glucosinolates were identified (alipha-
tic series; 18, aromatic series; 3, indolyl series; 4). 4-methyl-
sulfinylbutyl glucosinolate was included in broccoli sprouts 
(111.15±15.46 μmol/g DW), broccoli (10.45±5.05), cabbage 
(5.05±5.82), and rocket salad (4.15±1.83). 5-methylsulfinyl-
pentyl glucosinolate was included in turnip leaves (2.96±1.39) 
and field mustard (2.10±1.73). In watercress, 6-methylsulfin-
ylhexyl (2.96±0.98), 7-methylsulfinylheptyl (25.08±5.20), and 
8-methylsulfinyloctyl glucosinolate (4.24±3.07) were included 
at a higher content than in any other vegetables. Phenethyl glu-
cosinolate was included in many kinds of Blassicaceae vege-
tables. These were watercress (30.03±8.88), turnip (5.64±1.86) 
and leaves (2.42±0.17), field mustard (1.73±0.51), broccoli 
sprouts (1.47±0.05), and komatsuna (1.30±1.12). Indolyl-
3-methyl glucosinolate was included in many vegetables exclu-
ding Japanese radish and rocket salad.

Conclusion: The results from this study suggested that we 
could expect to intake more glucosinolates that exert influence 
of anticarcinoma activity when we ate some Blassicaceae vege-
tables.

Key words: Brassicaceae vegetables, glucosinolates, LC/MS
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PO2764
EFFECT OF THIOSULFINATES DERIVED FROM 
TEARLESS ONION MODEL ON LIPID METABOLISM 
IN MICE
M. Kato1, J. Shono1, T. Kamoi1, M. Aoyagi1, N. Masamu-
ra1, S. Imai1

1Somatech Center, House Foods Corporation, Yot-
sukaido, Chiba, Japan

Background and objectives: When onion tissue is dis-
rupted, E-S-1-propenyl-L-cysteine sulfoxide (PRENCSO) is 
transformed predominantly into propanethial S-oxide, a la-
chrymatory factor, via 1-propenesulfenic acid by the actions 
of alliinase and lachrymatory factor synthase (LFS). Recent 
reports showed that suppression of the LFS activity caused a 
dramatic increase in thiosulfinates named cepathiolanes. Ce-
pathiolanes have been shown to have inhibitory activities in 
vitro against cyclooxygenase-1 and ƒ¿-glucosidase, and are ex-
pected to be helpful in the fight against metabolic syndrome. 
However, effects of cepathiolanes on lipid metabolism have not 
been reported yet. In this study, we examined the effects of ce-
pathiolanes on the lipid metabolism in mice.

Methods: C57BL/6N mice were randomly divided into two 
groups, high fat diet (HF) group and HF + cepathiolanes (HFC) 
group. The mice were allowed ad libitum access to water and 
diets, and were administered cepathiplanes or mock by oral ga-
vage every morning. Food and water intake and body weight 
were measured weekly. After six weeks of feeding, triglyceride 
and cholesterol in the serum and the liver were analyzed. In 
addition, expression levels of key genes involved in the lipid 
metabolism in liver were examined by quantitative real-time 
PCR.

Results: Food and water intake were not difference among 
groups. In the HFC group, body weight gain tended to be sup-
pressed. Besides, the liver triglyceride and cholesterol were sig-
nificantly reduced (P<0.05). The gene expression levels of liver 
X receptor alpha (LXRƒ¿), sterol regulatory element-binding 
protein 1c (SREBP-1c), fatty acid synthetase (FAS), glycerol-
3-phosphate acyltransferase (GPAT) and diglyceride acyl-
transferase 2 (DGAT2) were significantly decreased (P<0.05 or 
0.01).

Conclusions: Cepathiolanes would be beneficial for pre-
venting fatty liver by down-regulating a set of lipid synthesis 
leading to accumulation of triglycerides. Protein expression 
analysis and metabolome analysis using western blot and CE-
TOF-MS are currently underway.

Key words: Lipid metabolism, sulfur compound, onion, 
CE-TOF-MS

PO2765
INTRAGASTRIC ADMINISTRATION OF ALLYL 
ISOTHIOCYANATE INCREASES CARBOHYDRATE 
OXIDATION VIA TRPV1 BUT NOT TRPA1 IN MICE
N. Mori1, S. Matsumura2, H. Hosokawa3, K. Inoue2, T. 
Fushiki2

1Department of Food Science and Nutrition, School 
of Human Cultures, University of Shiga Prefecture, 
Shiga, Japan 
2Division of Food Science and Biotechnology, 
Graduate School of Agriculture, Kyoto University, 
Kyoto, Japan 
3Department of Intelligence Science and Technolo-
gy, Graduate School of Informatics, Kyoto Universi-
ty, Kyoto, Japan

Background and objectives: The transient receptor poten-
tial (TRP) channel family is composed of a wide variety of ca-
tion-permeable channels activated polymodally by various sti-
muli and is implicated in a variety of cellular functions. TRPV1 
and TRPA1 are cation channels belonging to the TRP channel 
family that are activated by high and low nociceptive tempera-
tures, respectively. These channels are also activated by spicy 
or pungent compounds in foods. Recent investigations have 
revealed that activation of TRP channels is involved not only in 
nociception and thermosensation but also in thermoregulation 
and energy metabolism. Therefore, we investigated the effect of 
intragastric administration of TRP channel agonists on chan-
ges in energy substrate utilization of mice.

Methods: We used allyl isothiocyanate (a pungent com-
pound in mustard or wasabi, a typical TRPA1 agonist) as a 
TRP channel agonist. In respiratory gas analysis, the mice 
(C57BL/6) were kept individually in a chamber for 3 h to attain 
a constant respiratory exchange ratio. Allyl isothiocyanate was 
intragastrically administered and the expired air was analyzed. 
The oxidation of total fatty acids and carbohydrates was com-
puted on the basis of oxygen consumption and carbon dioxide 
production. To examine whether TRP channels mediate this 
increase in carbohydrate oxidation, we also used TRPA1 and 
TRPV1 knockout (KO) mice.

Results: Intragastric administration of allyl isothiocya-
nate markedly increased carbohydrate oxidation but did not 
affect oxygen consumption. Intragastric administration of allyl 
isothiocyanate increased carbohydrate oxidation in TRPA1 KO 
mice but not in TRPV1 KO mice.

Conclusions: Intragastric administration of AITC increa-
sed carbohydrate oxidation in mice and the effects were media-
ted by TRPV1 but not TRPA1. 

Key words: TRPV1, TRPA1, allyl isothiocyanate, energy 
metabolism, carbohydrate oxidation
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PO2766
PREVENTION MECHANISMS OF GLUCOSE INTO-
LERANCE AND OBESITY BY CACAO LIQUOR PRO-
CYANIDIN EXTRACT
H. Ashida1, Y. Yamashita1, M. Okabe2, M. Natsume2

1Department of Agrobioscience, Kobe University, 
Kobe, Japan 
2Food Science Research Labs., Meiji Co., Ltd., 
Odawara, Japan

Background and objectives: Cacao beans (Theobroma ca-
cao) are a major ingredient of cocoa and chocolate and contain 
polyphenols abundantly. It has been reported that cacao has be-
neficial effects on health, such as reduced risk of cardiovascular 
diseases, improvement of lipoprotein profiles, and prevention 
of diabetes and obesity. However, the molecular mechanisms 
by which cacao liquor extract prevent hyperglycemia and obe-
sity are not yet fully understood. In this study, we investigated 
whether cacao liquor procyanidin (CLPr) extract ameliorated 
hyperglycemia and obesity.

Methods: CLPr used in this study consisted of 4.3% cate-
chin, 6.1% epicatechin, 39.4% procyanidins and others. CLPr 
was orally given to ICR or C57BL/6 mice, and anti-hyperglyce-
mic effects were investigated.

Results: Single oral administration of CLPr inhibited acute 
hyperglycemia after the administration of glucose, maltose, or 
soluble starch in ICR mice. This anti-hyperglycemic effect of 
CLPr was depending on the promotion of translocation of glu-
cose transporter 4 (GLUT4) in the skeletal muscle, but not on 
the inhibition of α-glucosidase activity in the small intestine. 
We, further, investigated the preventive effect of CLPr on obe-
sity and hyperglycemia in C57BL/6 mice fed a high-fat diet for 
13 weeks. CLPr suppressed high-fat diet-induced hyperglyce-
mia, glucose intolerance and fat accumulation in white adipose 
tissue. CLPr also promoted GLUT4 translocation and phos-
phorylation of AMP-activated protein kinase (AMPK) in ske-
letal muscle and brown adipose tissue. AMPK phosphorylation 
was also observed in the liver and white adipose tissue. CLPr 
up-regulated the gene and protein expression levels of uncou-
pling protein (UCP)-1 in brown adipose tissue and UCP-3 in 
skeletal muscle. 

Conclusions: CLPr is a beneficial food material for the pre-
vention of hyperglycemia and obesity through AMPK phos-
phorylation, GLUT4 translocation and up-regulation of UCP 
expression in skeletal muscle and adipose tissue as the un-
derlying molecular mechanisms.

Key words: AMPK, Cacao liquor procyanidin, GLUT4, 
UCP

PO2767
4-HYDROXYDERRICIN AND XANTHOANGELOL 
FROM ASHITABA (ANGELICA KEISKEI) SUPPRESS 
DIFFERENTIATION OF PREADIPOCYTES TO ADI-
POCYTES VIA AMPK AND MAPK PATHWAYS
T. Zhang1, H. Ashida1

1Department of Agrobioscience, Kobe University, 
Kobe, Japan

Background and objectives: Adipocytes differentiation 
is deeply involved in the onset of obesity. 4-Hydroxyderricin 
(4HD) and xanthoangelol (XAG) are chalcones that derived 
from Ashitaba (Angelica keiskei). In this study, we investigated 
the effects of these chalcones on adipocytes differentiation. 

Methods: 3T3-L1 preadipocytes were treated with 4HD 
and XAG for the first 3 days, lipid accumulation in the cells 
was estimated by Oil red straining, and cell viability was de-
termined by both WST-1 assay and crystal violet staining as-
say. Furthermore, we investigated the effects of these chalcones 
on the expression of adipocyte-specific transcription factors 
and phosphorylation levels of AMP-activated protein kinase 
(AMPK) and mitogen-activated protein kinase (MAPK) using 
RT-PCR and Western blotting analysis. 

Results: We found that these two chalcones suppressed 
intracellular lipid accumulation at 5 μM without cytotoxicity. 
They inhibited adipocytes differentiation accompanying by 
the down-expression of adipocyte-specific transcription fac-
tors, C/EBPα, C/EBPα and PPARα. To obtain insights into the 
underlying mechanism, the activation of AMPK and MAPK 
pathways were investigated. 4HD and XAG promoted phos-
phorylation of AMPK and acetyl CoA carboxylase during di-
fferentiation of 3T3-L1 adipocytes accompanied by a decrease 
in glycerol-3-phosphate acyl transferase-1 and an increase in 
carnitine palmitoyltransferase-1 mRNA expression. Moreover, 
these chalcones also promoted phosphorylation of ERK1/2 
and JNK, but did not alter phosphorylation of p38. We, further, 
found that the inhibitors for AMPK and ERK1/2 abolished the 
chalcones-caused down-expression of C/EBPα, C/EBPα and 
PPARα. Treatment with JNK inhibitor abolished the down-
expression of C/EBPα and PPARα, but not C/EBPα. 

Conclusions: we found that the inhibitory effect of 4HD 
and XAG on adipocytes differentiation was involved in the ac-
tivation of AMPK and MAPK pathways, resulting in the down-
expression of adipocyte-specific transcription factors. These 
results indicated that 4HD and XAG could act as the anti-adi-
pogenic compounds to prevent obesity.

Key words: chalcone; C/EBPs; PPARα; AMPK; MAPK
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PO2768
INFLUENCE OF ADMINISTRATION OF WHEY PRO-
TEIN CONCENTRATE IN DIABETIC RATS
C. Nishimura1, A. Isaka1, K. Kitamura2, E. Suzuki1

1Ochanomizu University Human Life and Environ-
mental SciencesNutrition and Food Science, Japan 
2Asama Chemical Co., Ltd., 20-3, Nihonbashi Koden-
ma-cho, Chuo-ku, Tokyo, Japan

Background and objectives:Lipopolysaccharide (LPS) 
derives mostly from gram negative bacteria and can increase 
insulin resistance by bacterial translocation. It increases the 
blood sugar level. It is reported that the diabetic humans has 
higher LPS concentration level as compared with the healthy 
humans, because of aggravation of intestinal bacterial flora.The 
whey protein concentrate (WPC), a byproduct of cheese and 
casein during the dairying process, is known to contain LPS 
antibodies.

Methods:In order to determine the effect of WPC which 
decreased LPS levels, we tried to use type 2 diabetic model 
rats (Zucker Diabetic Fatty rat, ZDF). After checking diabetic 
symptoms of ZDF rats, we added 5% WPC in feed. We collec-
ted their blood from jugular vein and feces every week.

Results:The LPS concentration in blood and feces decreased 
after four weeks at the start of WPC administration as compa-
red with before WPC administration. Furthermore, when the 
bacteria in feces were counted by FISH, E.coli which is gram 
negative bacteria decreased, and Bifidobacterium and Lacto-
bacillus increased. Bifidobacterium and Lactobacillus are gram 
positive bacteria and can improve mucosal barrier function.

Conclusions:Although change of the blood sugar level by 
WPC administration was not obtained, the improvement of 
the intestinal bacterial flora was checked. It was concluded that 
WPC was able to have a possibility of affecting improvement of 
insulin resistance.To date, further experiment of WPC is con-
ducted using the diabetic model mouse.

Key words:lipopolysaccharide, whey protein concentrate, 
type 2 diabetes, translocation

PO2769
THE ANTI-ATHEROGENIC ACTIVITIES OF PERILLA 
FRUTESCENS
E. Saita1, Y. Kishimoto1, M. Toyozaki1, N. Sugihara1, M. 
Tani1, K. Kondo1

1Institute of Environmental Science For Human Life, 
Ochanomizu University, Tokyo, Japan

Background and objectives: Perilla (Perilla frutescens (L.) 
Britt.) is a widely cultivated leafy vegetable that is commonly 
consumed as well as used in traditional medicine in Japan, Chi-
na and other Asian countries. Atherosclerosis is a complex in-
flammatory arterial disease. Oxidized low-density lipoprotein 
(oxLDL) has been shown to induce multiple functional altera-
tions and has been implicated in the pathogenesis of atheros-
clerosis. The aim of this study was to investigate the inhibitory 
effect of perilla on LDL oxidation and endothelial dysfunction 
induced by oxLDL.

Methods: We compared the antioxidant activity of red pe-
rilla and green perilla. 

Results: Perilla had abundant polyphenol compounds. Pe-
rilla dramatically inhibited LDL oxidation by azoradials and 
human umbilical vein cells (HUVECs)-mediated LDL oxida-
tion. We next examined the antioxidant effects against LDL in 
human subjects after the consumption of perilla extracts. After 
the oral intake of red perilla, the LDL oxidation lag time was 
significantly increased. Also, lipid peroxide formation and the 
electrophoretic mobility of LDL markedly decreased. Moreover, 
we examined whether perilla prevented oxLDL-induced vas-
cular endothelial dysfunction. HUVECs were pretreated with 
perilla extracts and then stimulated with oxLDL. While oxLDL 
stimulation remarkably increased LOX-1 expression, red peri-
lla treatment significantly suppressed LOX-1 expression. Peri-
lla counteracted oxLDL-induced intracellular ROS generation 
as well as the downregulation of antioxidant enzymes (SOD 
and catalase) expression. Perilla also decreased inflammatory 
cytokines expression and increased eNOS expression. Next, 
we carried out a static monocyte adhesion assay and measured 
the expression of adhesion molecules (ICAM-1 and VCAM-1). 
Red perilla significantly blocked oxLDL-induced THP-1 cells 
adhesion to HUVECs and suppressed the expression of adhe-
sion molecules.

Conclusions: These results showed that perilla inhibited 
LDL oxidation in vitro and in vivo and oxLDL-induced inflam-
matory responses in HUVECs. This suggests that perilla may 
contribute to prevent atherosclerosis through inhibiting LDL 
oxidation and oxLDL-induced endothelial dysfunction.

Key words: polyphenol, atherosclerosis, oxLDL
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PO2770
THE EFFECTS OF GREEN TEA CATECHIN ON LDL 
OXIDATION AND ENDOTHELIAL FUNCTION IN 
HEALTHY SUBJECTS
N. Sugihara1, Y. Kishimoto1, E. Saita1, M. Toyozaki1, C. 
Taguchi1, M. Kobayashi2, H. Niino2, Y. Sagesaka2, M. 
Tani1, K. Kondo1

1Institute of Environmental Science For Human Life, 
Ochanomizu University, Tokyo, Japan 
2Central Reseach Institute, ITO EN, LTD., Shizuoka, 
Japan

Background and objectives: Epidemiological studies su-
ggest that green tea consumption is associated with a reduced 
risk of cardiovascular disease. We have demonstrated the inhi-
bitory effects of tea catechin on low-density lipoprotein (LDL) 
oxidation in vitro. The objective of this study was to determine 
whether tea catechin could improve LDL oxidizability and en-
dothelial function in healthy human subjects.

Methods: Either high (1000 mg) or middle (500 mg) dose 
catechin (EGCG 48.3 %, ECG 20.4 %, GCG 4.2 %, CG 1.1 %) 
were examined in a randomized, placebo-controlled, double-
blind crossover trial among ten healthy men (aged 35.6 ± 6.5 
years, BMI 22.8 ± 2.8). Blood samples were taken from each 
subject immediately before and 0.5,1,2 and 4 h after intake.

Results: A marked increase of the concentration of plas-
ma catechin and metabolites (EGCG, ECG, EGCG3_hMe) 
was found. EGCG and ECG concentrations were highest at 
1 h while EGCG3_hMe concentration peaked at 2 h after tea 
catechin intake. The total antioxidant capacity of plasma was 
significantly increased at 1 h after high dose tea catechin intake. 
High dose catechin significantly prolonged the LDL oxidation 
lag time, as assessed by lag time assay, relative to placebo. The 
endothelial function was assessed by brachial artery flow-me-
diated dilatation (FMD).

Conclusions: These finding suggest that tea catechin could 
be rapidly absorbed and improve LDL oxidizability in healthy 
subjects.

Key words: polyphenol,LDL oxidation, endothelial 
function, FMD

PO2771
EFFECT OF NANNOCHLOROPSIS OCULATA LIPID 
EXTRACT SUPPLEMENTATION ON LIPID METABO-
LISM IN EXPERIMENTAL MICE
N M. Ibrahim2, M S. Abdul Mutalib1, S P. Loh1,2

1Laboratory of Molecular Biomedicine, Universiti 
Putra Malaysia, Serdang, Selangor, Malaysia 
2Dept of Nutrition & Dietetics, Universiti Putra Ma-
laysia, Serdang, Selangor, Malaysia

Background and objectives: Nannochloropsis oculata 
is a marine microalgae that is usually used in aquaculture as 
live food for larval of shrimp and mollusks. The influence of 
supplementing the diet with N. oculata lipid extract on lipids 
and selected gene expression in mice were studied. 

Methods: Lipid of N. oculata was extracted by using 
dichloromethane:methanol (2:1, v/v). Mice were divided into 
3 groups and fed one of the following diets: a control diet; 10% 
N. oculata lipid extract and 10% N. oculata lipid extract + 1% 
cholesterol over a 8 week period. Plasma lipids, liver lipids and 
regulation of selected genes (HMG-CoA reductase, LDL recep-
tor, fatty acid synthase, SREBF1, SREBF2, PPARα, PPARγ and 
PPARδ) were determined. 

Results: In the group of mice that was fed with N. ocula-
ta extract alone, plasma triglycerides increased (6.89%) while 
plasma total cholesterol, HDL-cholesterol, LDL-cholesterol 
and LDL/HDL ratio decreased by 16.5, 28.93, 71.84 and 78.1%, 
respectively. The addition of cholesterol to the diet supplemen-
ted with N. oculata extract however reduces all the plasma 
lipids after 8 weeks. No significant changes were observed in 
liver lipids of all groups. The mRNA levels of all genes were 
upregulated when treated with N. oculata extract except for 
SREBF2. 

Conclusions: The major effect of N. oculata lipid extract is 
in lowering LDL levels as observed from the plasma lipids as 
well as the regulation of genes related to LDL metabolism. 

Key words: Nannochloropsis oculata, lipid extract, lipid 
metabolism, mice
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PO2772
EFFECTS OF LYCHEE FRUITS POLYPHENOL ON 
ENDOTHELIAL FUNCTION AFTER GLUCOSE TOLE-
RANCE IN HEALTHY SUBJECTS
Y. Kishimoto1, M. Tani1, E. Saita1, N. Sugihara1, M. Toyo-
zaki1, C. Taguchi1, K. Kitadate2, K. Wakame2, K. Kondo1

1Institute of Environmental Science for Human Life, 
Ochanomizu University, Tokyo, Japan 
2Amino Up Chemical Company, Ltd., Sapporo, 
Japan

Background and objectives: Endothelial dysfunction is 
now well known to be an initial step for atherosclerosis. We 
have previously demonstrated that oligomerized lychee fruits 
polyphenol (OLFP) inhibits LDL oxidation and improves en-
dothelial function in vitro. The objective was to determine 
whether acute glucose loading attenuates endothelial function 
and whether OLFP could prevent these postprandial changes 
in healthy subjects.

Methods: We evaluated the acute effects of oral glucose to-
lerance (75 g) alone and with OLFP (1 g) in a crossover study 
of 10 male volunteers (Age: 39.6 ± 2.3 years, BMI: 23.1 ± 0.8 kg/
m2). Blood samples were taken immediately before and at 0.5, 
1, 2 and 4 h after tolerance. We assessed endothelium-depen-
dent vasodilation by brachial artery flow-mediated dilatation 
(FMD).

Results: Plasma glucose and insulin levels were rapidly 
elevated and peaked at 0.5 h after tolerance. Total leukocytes 
and neutrophils counts and serum sVCAM-1 levels were sig-
nificantly increased at 0.5 h in both trials. FMD was impaired 
at 1 h after glucose loading, while co-administration of OLFP 
improved the FMD attenuation.

Conclusions: Our results demonstrate that postpran-
dial hyperglycemia acutely impaired endothelial function in 
healthy subjects, which can be prevented by OLFP.

Key words: polyphenol, postprandial hyperglycemia, en-
dothelial dysfunction, FMD

PO2773
EFFECTS OF ORAL INTAKE OF LACTOBACILLUS 
CORYNIFORMIS CECT5711 ON IMMUNE PARA-
METERS IN ADULTS SUFFERING OLIVE POLLEN 
ALLERGY. A PILOT STUDY
J A. Maldonado1, M J. Rojas2, M A. Lara2, P. Díaz-Rope-
ro1, M. Olivares1, J. Fonolla1, J F. Florido2

1Nutrition Department, Biosearch S.A., Granada, 
Spain 
2Allergy Service, Complejo Hospitalario de Granada, 
Spain

Background and objectives: Prevalence of allergic disea-
se has increased dramatically in Western countries. Intestinal 
dysbiosis has been shown to precede the onset of clinical aller-
gy, possibly through altered immune regulation. A number of 
clinical studies have investigated the potential of probiotic bac-
teria to ameliorate the pathological features of allergic disease. 
The aim of this study was to investigate the immunomodula-
tory properties of L.coryniformis CECT5711 in adults suffe-
ring from olive pollen allergy.

Methods: A double-blind, randomized, placebo-controlled 
study was performed. A group of 20 volunteers with confirmed 
olive pollen allergy were included in the study and distributed 
into two groups: control group (CG) who received an oral daily 
dose of methylcellulose for 8 weeks or probiotic group (PG) 
who received L.coryniformis at a dosage of 3x109 CFU/day for 
8 weeks. The study was performed from March to June 2012. 
Blood samples were collected at 0, 4 and 8 weeks for determi-
nation of olive pollen-specific IgE, total IgE and total IgA levels. 
At the same time, cytokine secreted by Treg cells (IL-10, and 
TGF-β) were also measured.

Results: A significant increase in olive pollen-specific IgE 
(p=0.013) and total IgE (p= 0.025) in plasma was observed in 
CG at the end of the study. In contrast, no changes in IgE levels 
were detected in PG. Changes in other immune parameters 
were not detected with the exception of an increase in TGF-â 
levels in active group. That was not observed in CG.

Conclusions: Oral administration of the strain 
L.coryniformis CECT5711 attenuated allergen-specific IgE 
response in adults with olive pollen allergy. It observes an in-
crease of up to four times in the level of TGF-beta in relation 
to basal level in patients receiving probiotics. It is possible that 
a change, dependent Treg cells happens in patients receiving 
L.coryniformis CECT5711. 

Key words: Lactobacillus, pollen allergy, immune response.
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PO2774
LACTOBACILLUS PARACASEI CNCM I-4034, A 
NOVEL STRAIN ISOLATED FROM BREAST-FED 
NEWBORNS, MODULATES PATHOGEN-INDUCED 
INFLAMMATION IN A NOVEL TRANSWELL CO-
CULTURE MODEL
M. Bermudez-Brito1, S. Muñoz-Quezada1, C. Gomez-
Llorente1, E. Matencio2, M J. Bernal2, F. Romero2, A. Gil1

1Department Biochemistry & Molecular Biology II, 
Institute of Nutrition & Food Technology, University 
of Granada, Armilla, Granada, Spain“José Mataix”, 
University of Granada, Granada, Spain 
2Global Centre for Child Nutrition Technology, Hero 
Group, Alcantarilla, Murcia, Spain

Background and objectives: The network of dendritic cells 
(DCs) and intestinal epithelial cells (IECs) plays a crucial role 
in the regulation of gut homeostasis. Our aim is to determine 
whether a novel strain, Lactobacillus paracasei CNCM I-4034, 
could activate human intestinal DCs through a physical barrier 
of IECs, and how they response against Salmonella.

Methods: A novel in vitro transwell co-culture model was 
used. Caco-2 cells were cultured on the upper side of membra-
ne. Bacteria were added from the apical side and co-cultured 
with DCs for 4h. After 20 h, culture supernatants were collec-
ted. Different cytokines and chemokines were measured with a 
MILLIplex kit using the Luminex 200 system. Differences bet-
ween treatments were assesed by U Mann Whitney test.

Results: DCs challenged with L.paracasei increase the re-
lease of IL-1β (14,1%), IL-6 (83%), IL-8 (7,8%) and RANTES 
(4%) compared to controls (0%). In the presence of Salmonella, 
IECs and DCs release low levels of all pro-inflammatory cyto-
kines, such as IL-1β (0,8%), IL-8 (1%) and TNF-α (1%). Sal-
monella was not able to induce DCs chemokines, as RANTES. 
DCs and IECs stimulated with the probiotic and Salmonella 
up-regulate pro-inflammatory cytokines production. This pat-
tern is characterized by a high level of IL-6 (90%) and varying 
levels of IL-1β (2,4%), IL-8 (5,9%) and TNF-α (5,4%) secretion. 
IFN-γ and IL-12p70 could not be detected. Chemokines pro-
duction is also increased, such as MCP-1 and MIP-1.

Conclusions: IECs and DCs were poorly responsive to Sal-
monella. Hence, IECs act as a barrier against pathogens, avoi-
ding DCs activation and therefore DCs cytokine production. 
Just caco-2 cells were sensing pathogenic bacteria and relea-
sing cytokines. The greatest amount of IL-6 suggests that this 
IL may have a key role in immune gut response. As IFN-γ and 
IL-12 could not be detected, this probiotic may promote regu-
latory responses.

Key words: Toll-like receptors, probiotics, cytokines

PO2775
NEW LIPOSOMAL FORMULATIONS OF EVOO PHE-
NOLIC EXTRACT:BIOAVALABILITY AND POTEN-
TIAL CYTOTOXIC EFFECTS ON HUMAN BREAST 
CANCER CELLS
J. Lozano-Sánchez1,2, S. Nicolosi3,4, V. Micol3, F. Cicirata4, 
A. Segura-Carretero1,2, A. Fernández-Gutiérrez1,2

1Functional Food Research and Development Cen-
ter (CIDAF), Granada, Spain 
2Department of Analytical Chemistry, University of 
Granada,Granada, Spain 
3Institute of Molecular and Cell Biology, University 
Miguel Hernandez of Elche, Alicante, Spain 
4Facoltá Di Farmacia, Universita’ Degli Studi Di Cata-
nia, Catania, Italy

Background and objectives:Evidence from several studies 
has revealed that the protective effects of Extra-Virgin Olive 
Oil (EVOO) against chronic diseases such as atherosclerosis, 
cancer, obesity, diabetes, and coronary diseases are related to 
the phenolic compounds. These compounds exert strong an-
tiproliferative effects in human cancer cell models. However, 
significant plasma concentrations of these compounds are har-
dly achieved due to poor absorption, rapid clearance and in-
activation by metabolic enzymes. The development of suitable 
drug delivery systems such asliposomes, may be an appropriate 
strategy for the effective administration of these compounds. 
Indeed, liposome increase the half life of many drugs and redu-
ce their clearance., The goal of this work was to develop liposo-
mal formulations containing EVOO phenolic extract in order 
to improve their bioavalability and their cytotoxic effects on 
human breast cancer cellular models (JIMT1 and MCF7).

Methods: The degree of incorporation of EVOO polyphe-
nols in liposomes was evaluated by high-performance liquid 
chromatography coupled to electrospray ionization time-of-
flight mass spectrometry (HPLC-ESI-TOF-MS). Tetrazolium 
salt (MTT)-based cell viability assays was employed to assess 
the cytotoxic effects of EVOO polyphenols and liposomal for-
mulations.

Results: EVOO polyphenols were efficiently encapsulated 
into phospholipid vesicles. In particular, acetoxypinoresinol 
and pinoresinol (lignans); luteolin and apigenin (flavones) and 
methyl oleuropeinaglycone, oleuropeinaglycone isomers I and 
II and 10-hidroxy oleuropeinaglycone (carboxymethylsecoiri-
doids) showed strong affinity for egg yolk phosphatidylcholine 
(EYPC) vesicles. Liposomal formulations showed a significant 
decrease of IC50 values in all treatments and consequently, an 
improvement of therapeutic index.

Conclusions: EVOO polyphenols were efficiently incor-
porated into EYPC liposomes. Remarkably, breast cancer cell 
sensitivity was higher against liposomal formulations contai-
ning EVOO phenolic extract compared to crude EVOO phe-
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nolic extract. Flavones, some oleuropein derivatives and, in a 
lesser degree, lignans were the candidate compounds for such 
activity.

Key words: EVOO polyphenols, liposomes, breast cancer, 
HPLC-ESI-TOF/MS.

PO2776
METABOLIC PROFILING OF THREE VARIETIES OF 
LETTUCE BY REVERSED-PHASE ULTRA-PERFOR-
MANCE LIQUID CHROMATOGRAPHY COUPLED 
TO ELECTROSPRAY IONIZATION-QUADRUPOLE-
TIME-OF-FLIGHT MASS SPECTROMETRY
I M. Abu-Reidah1,2, M M. Contreras1,2, D. Arráez-Ro-
mán1,2, A. Segura-Carretero1,2, A. Fernández-Gutiérrez1,2

1Department of Analytical Chemistry, Faculty of 
Sciences, University of Granada, Granada, Spain 
2Functional Food Research and Development Cen-
tre (CIDAF), Armilla, Granada, Spain

Background and objectives:Lettuce (Lactuca sativa) is wi-
dely consumed in all over the world, fresh cut or minimally 
processed, and so being an important dietary source of natural 
bioactive compounds. However, a great number of these me-
tabolites still remain unknown. In this study, reversed-phase 
ultra-performance liquid chromatography coupled to electros-
pray ionization-quadrupole–time-of-flight mass spectrometry 
(RP-UPLC-ESI-QTOF-MS) was applied for the comprehensive 
profiling of polar and semi-polar metabolites from lettuce va-
rieties cv. baby, romaine, and iceberg.

Methods:Lettuce leaves were lyophilized and extracted by a 
methanol/water solution (80:20, v/v) previous to their analysis. 
The MS and MS/MS data obtained were processed through Da-
taAnalysis 4.0 (Bruker Daltonics). Metabolites were characteri-
zed by matching their accurate masses and suggested molecu-
lar formula with those previously reported in Asteraceae family 
and their structures were corroborated by the MS/MS data.

Results:The analytical method showed a great resolution 
to separate isomers and a sensitive detection that allows cha-
racterizing 171 compounds, belonging to various structural 
classes: amino acids (essential and non-essential) and peptides 
(42), organic acids (11), nucleosides (3), tryptophan derived-
alkaloids (2), phenolic compounds (92), sesquiterpene lactones 
(17), one iridioid and 10 novel structures formed by conjuga-
tion of known amino acids and sesquiterpene lactones. To our 
knowledge, the major part of these compounds has not been 
reported in lettuce.

Conclusions:Genotype, at least in part, affected the meta-
bolic composition of lettuce. The studied varieties were qualita-
tively rich in phenolic compounds, especially baby variety, and 
remarking that lettuce is a good source of natural antioxidants. 

In addition, known bioactive alkaloids and sesquiterpene lac-
tones were also characterized. The applied methodology is a 
good option to develop an exhaustive metabolic profiling of 
plants that helps to understand their potential biological acti-
vities and folk uses.

Key words:Lettuce (Lactuca sativa); bioactive phytochemi-
cals; metabolic profiling; phenolic compounds; RP-UPLC-ESI-
QTOF-MS

PO2777
IDENTIFICATION OF POLYPHENOLS AND THEIR 
METABOLITES IN HUMAN URINARY EXCRETION 
AFTER CONSUMPTION OF CRANBERRY SYRUP
I. Iswaldi1,2, D. Arráez-Román1,2, A M. Gómez-Carava-
ca1,2, M M. Contreras1,2, V. Fernández-Puentes3, J. Ube-
ros-Fernández3, A. Segura-Carretero1,2, A. Fernández-
Gutiérrez1, 2

1Department of Analytical Chemistry, Faculty of 
Sciences, University of Granada, Granada, Spain 
2Functional Food Research and Development Cen-
tre (CIDAF), Armilla, Granada, Spain 
3UGC Pediatría, Hospital Clínico San Cecilio Grana-
da, Granada, Spain

Background and objectives:The beneficial effects of Ameri-
can cranberry (Vaccinium macrocarpon) might at least in part 
be attributed to the phenolic composition, thus, the evaluation 
of the physiological behavior of this fraction is crucial. A ra-
pid and sensitive method by reversed-phase ultra-performance 
liquid chromatography coupled to quadrupole-time-of-flight 
mass spectrometry (RP-UPLC-QTOF-MS) has been employed 
to identify phenolic metabolites in human urine after a single 
dose of cranberry syrup.

Methods:Samples from four subjects were collected before 
(0 h) and at 2, 4 and 6 h after the consumption of cranberry 
syrup. Urinary metabolites were extracted by solid-phase ex-
traction (SPE) with LC-18, Isolute ENV+, and Evolute ABN, 
and analyzed by RP-UPLC-ESI-QTOF-MS in negative and po-
sitive ion modes. Their characterization was based on retention 
time, accurate mass data, isotope function and fragmentation 
pattern using DataAnalysis 4.0 (Bruker Daltonik). Once then, 
these metabolites were simultaneous screened by TargetAnaly-
sis (Bruker Daltonik).

Results:Isolute ENV+ SPE was selected for the better ex-
traction of urinary metabolites. Afterwards, they were suc-
cessfully profiled using RP-UPLC-QTOF-MS. So, it was cha-
racterized free phenolic acid derivatives (coumaroyl-hexose, 
dihydroxybenzoic acid, caffeoyl-glucose and dihydroferulic 
acid 4-O-beta-D-glucuronide), flavonols (methoxyquercetin 
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3-O-galactoside, myricetin and quercetin) and a coumarin 
(scopoletin), together with 23 phase I and phase II metabo-
lites, and including various isomers, hippuric and salyciluric 
acid. Among them, methylated and glucuronide conjugates of 
quercetin and myricetin were found largely. In general, urinary 
metabolites reached maximum amounts 4 h after the adminis-
tration of cranberry syrup.

Conclusions: At least one fraction of the ingested cranberry 
polyphenols were absorbed intact and could acted in vivo in 
this form prior to excretion, whereas another fraction was ab-
sorbed, metabolized, and excreted in urine. Further studies of 
the biological properties of these metabolites would be helpful 
to understand the action mechanism of cranberry syrup.

Key words:Cranberry; polyphenols; urinary metabolites; 
RP-UPLC-QTOF-MS

PO2778
HEPATOPROTECTIVE EFFECTS OF EXTRACTS 
FROM PEPPERMINT, LEMON BALM AND ROSE-
MARY IN LAMIACEAE PLANTS
S. Hironaka1, M. Akao1, Y. Matsui2, H. Masuda2, O. Nishi-
mura2, H. Kumagai1

1Department of Chemistry and Life Science, Nihon 
University, Fujisawa-shi, Kanagawa, Japan 
2Laboratory of Health Materials, Ogawa & Co., Ltd, 
Urayasu-shi, Chiba, Japan

Background and Objectives: Spices and herbs often exert 
various physiological functions such as anti-aging and anti-
cancer activities. In our previous study, we examined the an-
tioxidant capacity of 80 kinds of spices including Lamiaceae, 
Apiaceae, and Myrtaceae plants by the ORAC method, and 
found that some of the Lamiaceae plants have high antioxidant 
capacity. The present study aimed to examine that hepatopro-
tective effect of extracts from peppermint (PE), lemon balm 
(LB) and rosemary (RM) in Lamiaceae on liver injury induced 
by foreign compounds such as carbon tetrachloride (CCl4).

Methods: Male Sprague-Dawley rats were orally adminis-
tered with each sample dissolved in water for five consecutive 
days. One hour after the final administration of sample solu-
tion, CCl4 in olive oil was intraperitoneally injected, and acute 
liver damage was induced. Then, 24 hours after CCl4 injection, 
the animals were sacrificed, and determined the specific activi-
ties of aspartate aminotransferase (AST), alanine aminotrans-
ferase (ALT), and lactate dehydrogenase (LDH) as markers 
for hepatic injury and the level of thiobarbituric-acid reactive 
substances (TBARS), the specific activities of detoxification en-
zymes such as cytochrome P450 2E1 (CYP2E1) and glutathio-
ne S-transferase (GST), and those of antioxidant enzymes such 
as superoxide dismutase (SOD).

Results: Pretreatment with extracts from PE, LB and RM 
significantly suppressed the elevation in serum AST, ALT and 
LDH activities, and hepatic TBARS level, and the reduction in 
hepatic GST and SOD activities although it did not restore the 
CYP2E1 activity.

Conclusions: These results indicate that PE, LB and 
RM possess suppressive effect on hepatic injury induced by 
CCl4Their hepatoprotective effect would be attributed to the 
antioxidant activities. Antioxidants in them would have elimi-
nated active oxygen and free radicals formed by CCl4, which 
led to the reduction in lipid peroxidation and oxidative stress.

Key words: Lamiaceae plants, Hepatoprotective effect, an-
tioxidant
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IN VIVO EVALUATION OF THE REDUCED ALLER-
GENICITY OF DEAMIDATED WHEAT GLIADIN
S. Shimizu1, R. Abe1, M. Akao1, H. Kumagai2, H. Kuma-
gai1

1Department of Chemistry and Life Science, Nihon 
University, Fujisawa-shi, Kanagawa, Japan 
2Department of Food Science and Nutrition, Kyorit-
su Women’s University, Chiyoda-ku, Tokyo, Japan

Background and objectives: Deamidation is the reaction 
that converts glutamine and asparagine into glutamic acid and 
aspartic acid. Deamidation of food protein is an effective way 
to improve their functionalities. Our previous study showed 
that wheat gliadin was effectively deamidated without pepti-
de-bond hydrolysis just by being mixed with cation-exchange 
resins of the carboxylate type, and the solubility and digestibi-
lity of gliadin were enhanced by deamidation. In addition, the 
reactivity of wheat gliadin with sera of wheat-allergy patients 
was reduced by deamidation because some tandem sequen-
ce repeats having glutamine residues constitute the primary 
structure of IgE-binding epitopes in wheat gliadin. Therefore, 
the allergenicity of deamidated wheat gliadin might be furthe-
red reduced during digestion when it is orally administered. 
The present study aimed to evaluate the in vivo allergenicity of 
deamidated gliadin by using a mouse model of wheat gliadin 
allergy.

Methods: Mice were sensitized by intraperitoneal injection 
of untreated gliadin with the presence of aluminum hydroxide 
as an adjuvant. After the sensitization, untreated or deamidated 
wheat gliadin were intragastrically administered to mice at 7 
times every other day. After the final oral challenge, the perito-
neal cells, blood and small intestine were collected. The levels 
of histamine and gliadin-specific IgE in serum were measured 
by ELISA. Immunocyte from peritoneal cells were categorized 
by flow cytometer, and intestinal permeability was determined 
by a closed loop experiment.
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Results: The levels of histamine and gliadin-specific IgE in 
plasma were lower in deamidated-gliadin group than in un-
treated-gliadin group. Oral challenge of deamidated gliadin 
down-regulated the expression of FceRI on peritoneal mast 
cells. Untreated gliadin enhanced the intestinal permeability, 
while deamidated gliadin did not change it.

Conclusions: These results indicate that oral administra-
tion of deamidated gliadin did not present the allergic reac-
tions in a mice model of wheat allergy.

Key words: deamidation; wheat gliadin; reduced allergeni-
city
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THE SYNERGIC EFFECT OF DAIDZEIN AND KIWI-
FRUIT ON BONE LOSS AND EQUOL PRODUCTION 
IN OVARIECTOMISED RATS.
Y. Tousen1, F M. Wolber2, W H. Chua2, Y. Ishimi1, M. Ta-
daishi1, Y. Nishide1, M C. Kruger2

1Department of Food Function and Labeling, Natio-
nal Institute of Health and Nutrition, Tokyo, Japan 
2Institute of Food, Nutrition and Human Health, 
Massey University, Palmerston North, New Zealand

Background and objectives:Equol, a metabolite of one of 
the major soybean isoflavones called daidzein, is produced in 
the gastrointestinal tract by certain intestinal microflora. Ha-
bitual dietary patterns may influence the metabolism of isofla-
vones and the production of equol, with its production shown 
to be promoted by dietary fibre. Kiwifruit is a rich source of 
dietary fibre and there is evidence linking kiwifruit consump-
tion to improved gut health. In this study, we investigated the 
synergic effects of daidzein, known to affect bone health, and 
kiwifruit on bone loss and equol production in female rats.

Methods: Female Sprague-Dawley rats, aged 5 months, 
were randomly assigned to one of five groups and either sham 
operated (Sham) or ovariectomised (OVX) (n = 15 per group): 
OVX-control, OVX fed 0.1 % daidzein-supplemented diet 
(OVX + Dz), OVX fed 0.1 % daidzein- and green kiwifruit-
supplemented diet (OVX + Dz + GRK), OVX fed 0.1 % dai-
dzein- and gold kiwifruit-supplemented diet (OVX + Dz + 
GOK).

Results: Whole body Bone mineral density (BMD) week-
8 in the Sham, the OVX + Dz + GRK and the OVX + Dz + 
GOK groups were not statistically lower compared to baseline. 
In contrast, whole body BMD was significantly decreased in 
the OVX and OVX + Dz groups at week-8 compared to base-
line. Consequently, Dz and both of the green and gold kiwi-
fruit treatments prevented the OVX-induced decline in BMD. 
Kiwifruit supplementation however, did not affect serum equol 
concentrations or the urinary ratios of equol to daidzein.

Conclusions: These results suggest that the combination of 
daidzein and kiwifruit may prevent bone loss caused by oes-
trogen deficiency, but it may be not mediated by equol pro-
duction. Further studies are required to confirm the synergic 
effect of isoflavones and kiwifruit.Acknowledgements: MBIE 
NZ; JST; Zespri International Ltd.

Key words: Soy isoflavones, kiwifruit, bone
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EFFECTS OF ARTEMISIA CAPILLARIS ON THE DI-
SORDERS OF HEPATIC FUNCTIONS AND LIPIDS-
METABOLISM IN RATS TREATED WITH 2,3,7,8- TE-
TRACHLORODIBENZO-P-DIOXIN
J H. Lee1, S Y. Hwang2, C L. Zhang1, S C. Bi1

1University of Chungnam National, South Korea 
2University of Daejeon, Daejeon, South Korea

Background and objectives: Dioxin that is a endocrine 
disrupter, causes various diseases to human and intimidates 
human health. This study was conducted to investigate thee-
ffects of Artemisia Capillaris(AC) on the disorders of hepatic 
functions and lipid metabolism induced by 2,3,7,8- tetrachlo-
rodibenzo-p-dioxin(TCDD), using male rats. 

Methods: experimental animals(SD, five weeks old) were 
divided into four groups and were intaked pure experimental 
diets for three weeks. AC was added as 1.5% or 3% levels to 
basal diets, respectively. TCDD(40ug/kg B.W) was intraperi-
toneally injected into rats at the beginning of the experiment. 

Results: AC decreasedrelative liver weights of rats were in-
creased by TCDD. Their thymus were apparently shrunken by 
about 80% in all rats treated with TCDD. The levels of whi-
te blood cells were significantly increased by TCDD tended 
to decrease by AC diets. the elevation of glutamic oxalacetic 
transaminase activities by TCDD was diminuated by AC diets. 
Serum HDL-cholesterol levels were significantly elevated by 
AC diets. The apparent increaing of the triglyceride levels of rat 
livers induced by TCDD was significantly suppressed by AC 
diets. The hepatic cytosolic catalase activities were significantly 
decreased by TCDD, showed recovering trend by AC diets. In 
histochemical observation, the fat droplets and apoptosis of 
hepatocytes by TCDDwere markedly alleviated by AC diets. 

Conclusions: These results indicated that AC could exert 
recovering effects on some disorders of hepatic functions, li-
pids metabolism and antioxidant activities by TCDD. 

Key words: Artemisia Capillaris, TCDD, hepatic functions.
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PO2782
ORANGE AND PEACH-APPLE FRUIT JUICES RE-
DUCE CARDIOVASCULAR RISK IN MODERATELY 
HYPER- AND NORMO-CHOLESTEROLAEMIC IRON 
DEFICIENT WOMEN
R. Blanco-Rojo1, A M. Pérez-Granados1, L. Toxqui1, M P. 
Vaquero1

1Department of Metabolism and Nutrition, Institute 
of Food Science, Technology and Nutrition (ICTAN), 
Spanish National Research Council (CSIC), Spain

Background and objectives: Hypercholesterolaemia and 
iron deficiency are very common in Western populations and 
may affect the same individuals. Our aim was to investigate the 
influence of the consumption of an iron-fortified fruit juice, 
known to increase iron status (1), on different biomarkers of 
cardiovascular risk in a group of iron-deficient women.

Methods: A group of 122 iron-deficient women participa-
ted in a randomised double-blind placebo-controlled study of 
16-weeks (ClinicalTrials.gov:NCT01135576). They consumed 
500mL/day of a placebo fruit juice (P) or iron-fortified fruit 
juice (F). The beverages were orange and peach-apple juices, 
100% from concentrate with no added sugars. Blood lipids and 
cardiovascular risk indexes were determined at baseline and 
every 4 weeks. Moderately hypercholesterolemia (MHC) was 
defined as total cholesterol (T-chol) >200mg/dL.

Results: No differences were found between P and F in li-
pids changes during intervention. Forty seven women presen-
ted MHC (38.5% of total). T-chol levels significantly decreased 
in MHC from week 4 to 16 (p<0.001) but did not change in 
normocholesterolaemic (NC) women. LDL-chol decreased 
in both groups during the study (p<0.001). HDL-chol signi-
ficantly increased from baseline to the end of the study in NC 
(p=0.05) but not in MHC women. Serum triacylglycerols did 
not vary during the intervention. Cardiovascular risk indexes, 
T-chol/HDL-chol and LDL-chol/HDL-chol, markedly decrea-
sed in both groups (p<0.001).

Conclusions: Daily consumption of iron fortified orange 
and peach-apple juices by both moderately hyper- and normo-
cholesterolaemic iron deficient women could have additional 
beneficial cardiovascular effects besides improvement of iron 
status, in the context of a health promoting diet.Supported by 
Project AGL2009 11437 and Grupo Leche Pascual. Blanco-Ro-
jo R. and Toxqui L. were supported by JAE-predoc grants from 
European Social Fund. 1Blanco-Rojo R, Perez-Granados AM, 
Toxqui L, Gonzalez-Vizcayno C, Delgado MA, Vaquero MP. Br 
J Nutr. 2011;105(11):1652-9.

Key words: Iron deficiency anaemia, fruit juice, cardiovas-
cular risk, menstruating woman.

PO2783
INTAKE OF AN IRON OR IRON AND VITAMIN D-
FORTIFIED SKIMMED MILK AND IRON METABO-
LISM IN WOMEN
L. Toxqui1, A M. Pérez-Granados1, R. Blanco-Rojo1, I. 
Wright1, C. González-Vizcayno2, M P. Vaquero1, 
1Department of Metabolism and Nutrition, Institute 
of Food Science, Technology and Nutrition (ICTAN), 
Spanish National Research Council (CSIC), Spain 
2Clinical Analysis Laboratory, Madrid Salud, Spain

Background and objectives: Iron deficiency anaemia has 
been identified as one of the most common and widespread 
disorders in the world. The present assay was designed to know 
if an iron-fortified flavoured skimmed milk improves iron 
metabolism in iron-deficient menstruating women and if the 
supplementation with vitamin D involves an additional effect.

Methods: A randomized, controlled, double-blind, para-
llel design trial of 16 weeks duration was performed following 
the guidelines of the Consolidated Standards of the Reporting 
Trials and registered at ClinicalTrials.gov: NCT01739907. 
Subjects were randomized into two groups that consumed, as 
supplement to their usual diet an iron (Fe, n=55) or iron and 
vitamin D-fortified (Fe+D, n=54) skimmed flavoured milk. 
The daily portion was 500mL/day, and provided 15 mg iron/
day in the form of microencapsulated ferric pyrophosphate. 
The Fe+D fortified-milk provided 5 µg of vitamin D3/day. At 
baseline and monthly, dietary intake, body weight, haematolo-
gical and iron metabolism parameters were determined.

Results: Serum ferritin displayed significant variations du-
ring time in Fe and Fe+D groups (p=0.045 and 0.009 respec-
tively) but at the end of the assay it recovered baseline levels. 
Significant increases (p<0.05) were observed in serum iron and 
transferrin saturation at week 4, and in erythrocytes, haema-
tocrit and haemoglobin at week 8 in Fe+D group compared to 
Fe group.

Conclusions: The iron-fortified skimmed flavoured milk 
did not improve iron status in iron-deficient women. These 
results are attributed to the presence of casein and calcium in 
the milk. However, the addition of vitamin D produced a slight 
improvement in several haematological parameters.This study 
was financed by Project AGL2009-11437Toxqui L and Blanco-
Rojo R were supported by a JAE-predoc grant from CSIC and 
European Social Found.

Key words: ferric pyrophosphate, fortification, skimmed 
milk, iron-deficiency, women.Acknowledgments: 
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PO2784
CHANGES IN BONE REMODELLING IN IRON-DE-
FICIENT WOMEN BY THE CONSUMPTION OF AN 
IRON OR IRON AND VITAMIN D-FORTIFIED SKIM-
MED MILKS
L. Toxqui1, A M. Pérez-Granados1, R. Blanco-Rojo1, I. 
Wright1, C. de la Piedra2, M P. Vaquero1

1Department of Metabolism and Nutrition, Institute 
of Food Science, Technology and Nutrition (ICTAN), 
Spanish National Research Council (CSIC), Spain 
2Department of Biochemistry Investigation, Funda-
ción Jiménez Díaz, Institute for Medical Research 
(IIS-FJD), Spain

Background and objectives: Vitamin D is essential for 
calcium absorption and bone mineralization and a number of 
new functions have been reported in the last years. Recently, a 
relationship has been proposed between vitamin D deficiency 
and iron deficiency anaemia. The aim of this assay was to know 
if the supplementation with iron or iron and vitamin D invol-
ves an effect on bone remodelling in iron-deficient women.

Methods: Young menstruating women with low iron stores 
(serum ferritin <30ng/mL) and haemoglobin ≤11g/dL, were 
included in this study. A randomized, controlled, double-blind, 
parallel design trial (ClinicalTrials.gov: NCT01739907) of 16 
weeks duration was performed following the guidelines of the 
Consolidated Standards of the Reporting Trials. Serum 25-hy-
droxyvitamin D (25OHD), as the vitamin status marker and 
compliance biomarker, parathormone (PTH) and biochemical 
bone markers (P1NP, NTx), were analysed at baseline and bi-
monthly.

Results: A total of 109 women completed the study and 
consumed 500 ml/day of an iron (Fe group, n=55) or iron and 
vitamin D-fortified (Fe+D group, n=54) skimmed flavoured 
milk. Serum 25OHD baseline levels indicate that 34.9% of the 
women were deficient, 38.5% insufficient and 26.6 % sufficient. 
In Fe+D group, serum 25OHD significantly increased during 
the assay and it was higher at weeks 8 and 16 compared to Fe 
group, indicating a good compliance. P1NP and NTx decrea-
sed in the Fe+D group (p=0.004 and p<0.001, respectively) and 
did not change in the Fe group during the intervention.

Conclusions: The majority of the iron deficient women 
(73.4%) presented vitamin D deficient or insufficient status 
and supplementation with an iron and vitamin D-fortified 
skimmed milk reduces bone remodelling and could improve 
bone health.Study financed by Project AGL2009-11437L. Tox-
qui and R. Blanco-Rojo were supported by JAE-predoc grants 
from CSIC and European Social Found.

Key words: Vitamin D, fortification, bone remodelling, wo-
men.

PO2785
LACTOBACILLUS RHAMNOSUS CNCM I-4036 DE-
CREASES INFLAMMATORY CYTOKINE RELEASE 
IN HUMAN INTESTINAL EPITHELIAL CELLS CHA-
LLENGED WITH SALMONELLA TYPHI.
S. Muñoz Quezada1,2,4, M. Bermudez-Brito1,2, C. Gomez-
Llorente1,2, E. Matencio3, M J. Bernal3, F. Romero3, A. 
Gil1,2

1Dept. Biochemistry & Molecular Biology II, School 
of Pharmacy, Granada, Spain 
2Institute of Nutrition & Food Technology “José Ma-
taix”, Biomedical Research Center, Granada, Spain 
3Hero Global Technology Center, Hero Spain, S.A., 
Alcantarilla, Murcia, Spain 
4Current address: National Agency For Medicines 
(ANAMED), Santiago, Chile

Background and objectives: Intestinal epithelial cells, 
as important participants in the mucosal immune response, 
must respond to a variety of stimuli, including commensal and 
pathogenic bacteria. Interleukin- 8 (IL-8) and tumor necro-
sis factor alpha (TNF-alpha) are cytokines produced by ma-
crophages and other cells types such as enterocytes, involved in 
the mucosal immune response. Probiotic bacteria may provide 
protection against intestinal damage induced by pathogens, but 
the underlying mechanisms are still largely unknown.The aim 
of the present study was to investigate whether Lactobacillus 
rhamnosus CNCM I-4036, isolated from exclusively breast-
feeding infant feces, protected intestinal Caco-2 cells from 
the inflammation-associated response induced by Salmonella 
typhi CECT 725, causative agent of typhoid fever, by modula-
ting cytokine secretion.

Methods: Caco-2 cells were exposed to Salmonella or 
co-incubated with Salmonella and Lactobacillus rhamnosus 
CNCM I-4036 for 4 hours. IL-8 and TNF-alpha secretion by 
Caco-2 was measured by immunoassay, with a MILLIplexTM 
kit using the Luminex 200 system based on the xMap technolo-
gy. Statistical differences for secreted IL-8 and TNF-alpha bet-
ween treated and untreated cells were assessed by the U-Mann 
Whitney test.

Results: Lactobacillus rhamnosus CNCM I-4036 prevented 
increased secretion of IL-8 and TNF-alpha in human intestinal 
epithelial cell Caco-2 S. typhi-induced, which was significantly 
reduced by 99% and 77%, respectively (p<0.05).

Conclusions: The beneficial effects of Lactobacillus rham-
nosus seem to be associated with a decrease in the secretion of 
IL-8 and TNF-alpha levels by enterocytes. This strain showed 
the potential to protect enterocytes from an acute inflammatory 
response and is a potential candidate for the development of 
new functional foods helpful in counteracting enteropathogen 
infections.

Key words: gut immune response, Lactobacillus rhamno-
sus, probiotics, typhoid fever
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PO2786
ANIOXIDANT EFFECT OF BREAD USING BLACK 
RICE (ORYZA SATIVA L. JAPONICA VAR. SBR)
M. Hiemori-Kondo1,2, A. Nagayasu2

1Department of Food Science and Nutrition, 
Tokushima Bunri University, Tokushima, Japan 
2Department of Nutrition, Okayama Prefectural Uni-
versity, Okayama, Japan

Background and objectives: Black rice contains a dark 
purple pigment derived from cyanidin-3-O-beta-D-glucoside 
(C3G), which is the most abundant form of anthocyanin in 
foods. C3G has versatile physiological functions including an-
tioxidant, anti-inflammatory, and antiarteriosclerosis effects. 
Previously, we demonstrated that a large amount of C3G in 
black rice is degraded to protocatechuic acid (PCA) by heat, 
suggesting that cooked black rice no longer retains its physio-
logical function. However, the effect of thermal processing on 
antioxidant effect of C3G in black rice remains to be elucidated. 
In this study, we investigated the process of baking bread with 
black rice flour, and studied the change of its antioxidant effect 
and C3G levels.

Methods: Breads replaced 20% of wheat flour with rice 
flour (black, pearled and brown rice flours) were prepared. No 
rice flour bread was also prepared as a control. Acidic ethanol 
extraction of these breads and its raw materials were subjec-
ted to analysis. The amounts of C3G and PCA in the extracts 
were quantified by HPLC-PDA. Furthermore, total phenol in 
the extracts was measured with folin-ciocalteu method. Anti-
oxidant effects of the extracts and purified C3G and PCA were 
evaluated by hydrophilic oxygen radical absorbance capacity 
(H-ORAC).

Results:H-ORAC value of the extract from black rice flour 
bread showed the highest value among all extracts. Approxi-
mately 80% of C3G in the black rice flour was decreased by 
baking, whereas PCA was increased. H-ORAC value and total 
phenol in the extracts indicated positive correlation. Interestin-
gly, the H-ORAC value of purified PCA was higher than that 
of C3G.

Conclusions: The black rice flour bread has high antio-
xidant that is attributed to PCA. These findings suggest that 
black rice flour bread is useful to prevent chronic diseases as a 
functional food.

Key words: cyanidin-3-O-beta-D-glucoside, protocate-
chuic acid, antioxidant effect

PO2787
THE INFLUENCE OF DIET WITH ELDERBERRY 
FRUITS ON MORPHOLOGICAL PARAMETERS IN 
SERUM OF RATS OVER INTOXICATION WITH LEAD
E. Piatkowska1, E. Sikora1, A. Kopec1, B. Borczak1

1Department of Human Nutrition, Agricultural Uni-
versity of Krakow, Krakow, Poland

Background and objectives:The elderberry fruits are a very 
good source of vitamins (especially vitamin C, B) and biolo-
gically active non-nutrient components – polyphenols. These 
compounds may reduce the harmful effects of various factors.
The aim of the study was to determine the influence of diet 
with elderberry fruits on morphological parameters in serum 
of rats over intoxication with lead.

Methods:Wistar rats were divided into 4 group (n=6) and 
fed with experimental diet (I) AIN-93G, (II) AIN-93G with 
lyophilised elderberry fruits (5%), (III) AIN-93G with lead 
(0.025 mg/ kg body weight), (IV) AIN-93G with elderberry 
fruits and lead. After 4 weeks rats were anaesthetized and blood 
was collected. The morphology (content of red and white blood 
cells, platelets, hemoglobin and hematocrit) and the content of 
creatinine, uric acid and bilirubin were measured according 
to the protocol. Additionally, the activity of asparagine ami-
notransferse (AST) and alanine aminotransferase (ALT) were 
measured.

Results:The lead intoxication caused a reduction of hema-
tocrit and decreased the hemoglobin level. The content of crea-
tynine is at about 59 umol. Rats fed AIN-93G diet with lead 
intoxication had highest urine acid and bilirubin amounts. The 
addition of elderberry fruits contributed to decreased bilirubin 
level. The ALT activity declined in the serum of rats fed stan-
dard diet with fruits, while AST activity is increased, both in 
AIN-93G with elderberry fruits and in AIN-93G with fruits 
and lead.

Conclusions:The addition of elderberry fruits to the expe-
rimental diet improves the morphological and selected bio-
chemical parameters in rats’ blood.This study was supported 
by the National Science Centre; decision no DEC-2011/01/B/
NZ9/07177.

Key words: rats, elderberry fruits, lead, biochemical para-
meters.
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PO2788
CONTENT OF TOTAL POLYPHENOLS AND ANTI-
OXIDANT ACTIVITY OF INFUSIONS FROM SOME 
VARIETIES OF DRIED BUCKWHEAT’S LEAVES
E. Piatkowska1, T. Leszczyñska1, E. Pisulewska2, A. Ko-
pec1, R. Witkowicz2

1Department of Human Nutrition, Agricultural Uni-
versity of Krakow,Krakow, Poland 
2Department of Crop Production, Agricultural Uni-
versity of Krakow,Krakow, Poland

Background and objectives: Numerousstudies have shown 
that products made frombuckwheathave nutritional, dietary 
and health benefits. There are no data in the literature on the 
content of total polyphenols and antioxidant capacity ininfu-
sions madefrom the driedleaves of buckwheat.The aim of the 
study was to determine the total polyphenols and antioxidant 
activity ofinfusions from some varieties of driedbuckwheat’s 
leaves.

Methods: Four varieties of buckwheat’ leaves were harves-
ted in June and July. Leaves were dried, grinded andcovered 
with boiling water.The content of polyphenols in dried leaves 
and in infusionswas determined by Poly-Swain and Hills 
method and the antioxidant activity was measured by determi-
ning the ability of elimination the free radical ABTS•+.

Results: In any case, harvest time had a significant impact 
on the content of total polyphenols. It has been shown that 
dried buckwheal’s leaves are rich in polyphenols, especially 
Panda variety harvestedin July (602,4 mg/100 g). The highest 
antioxidant activity has Green Corolla variety harvested in 
June (1743,3 umol Trolox/ 1 g),Red Corolla and Panda varie-
ty harvested in June (~1303,1 umol Trolox/ 1 g)Into infusions 
goes80-100%total polyphenols contained in the dried leaves. 
The largest and at the same time similar antioxidant activity 
has been demonstrated in the infusions made from Panda and 
Kora varieties (harvested in July) 402,2 and 409, 2 umol Trolox/ 
1 ml respectively.

Conclusions:These investigated varieties of buckwheat’s 
leaves,as a good source oftotal polyphenols andantioxidant ac-
tivity, may be a adequatematerial for making infusions.

Key words: buckwheat leaves, infusions, polyphenols, anti-
oxidant activity

PO2789
THE EFFECT OF SELECTED BIOACTIVE FOOD 
COMPOUNDS IMPLEMENTATIONIN LONG-TERM 
DIETETIC THERAPY IN PATIENTS WITH OBESITY
A. Kostrzewa – Tarnowska1, M. Cztapka - Matysik1, M. 
Fejfer1, J. Mierkiewicz1, J. Jeszka1

1Department of Human Nutrition and Hygiene, 
Poznan University of Life Sciences, Poland

Background and objectives:The obesity is related to many 
diseases such as carbohydrate metabolism disorders, dysli-
pidemia, atherosclerosis or hypertension. In this case some 
bioactive food compounds may be useful in the weight-loss 
dietotherapy. Morus alba L.,Urticadioica L.andViciafaba L. 
improve glucose tolerance, whereasBrassica oleracea L. var. sa-
bellica L. and inulinum show serum-lipid lowering properties. 
The objective of this study was to investigate whether selected 
bioactive food compounds implementation positively affects 
metabolism disorders and supports weight-loss.

Methods: The food products with bioactive compounds 
were selected by nutritive value, composition and glycemic 
index (GI) and included in the weight-loss diet for obese pa-
tients. The weight-loss diet was prepared according to Polish 
National Food and Nutrition Institute dietary guidelines. The 
dietary intervention took 9 weeks. The body mass, anthropo-
metric indicators, body composition, and bone density were 
measured every week. Moreover every patient was obligated to 
keep a nutrition diary, which was used for nutritional value of 
daily food ration estimation. The results have been compared 
to control group which followed low-calorie diet including pla-
cebo food products (free from bioactive compounds).

Results:The implementation of bioactive food in weight-
loss dietetic therapy enhanced the weight loss and improved 
lipid and carbohydrate metabolism by lowering total serum 
cholesterol and blood glucose level.

Conclusions:The results support the correctness of bioac-
tive components’choice for supporting weight loss, as well as 
lipid and carbohydrate metabolism improvement in obese pa-
tients. They also give an impulse to implement bioactive com-
ponents in ‘functional food’ production.

Key words: weight-loss therapy, Morus alba L.,Brassica ole-
racea L. var. sabellica L.,Viciafaba L.,Urticadioica L.
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PO2790
ANTIOXIDANT PROPERTIES OF BLACK ELDER-
BERRY (SAMBUCUS NIGRA L.) AND SEA BUC-
KTHORN (HIPPOPHAË RHAMNOIDES L.) FRUITS
B. Borczak1, E. Sikora1, E. Piatkowska1, A. Kopec1

1Department of Human Nutrition, Agricultural Uni-
versity in Krakow, Poland

Background and objectives: Many studies have shown that 
as a result of environmental factors increases the intensity of 
free radical reactions in the human body, with all health im-
plications.The aim of this study was to determine the contents 
of antioxidant components in the wild - grown fruits and their 
ability to quench free radical ABTS.

Methods: The research material consisted of fresh fruits, 
gathered in the places free from industrial pollution. Measu-
rements of vitamin C and beta-carotene were performed ac-
cording to Polish standards [PN-A-04019, PN-90/A-7510112]. 
The content of anthocyanins was determined by Benvenuti et 
al., [2004], the ability to quench free radical ABTS by Re, Pelle-
grini et al., [1999] and the tannin content by spectrophotome-
tric method [Farmakopea, 2002]. Results of the analyses were 
presented as mean values with standard deviations (sd).

Results: The content of vitamin C [mg / 100 g] in the sea 
buckthorn fruits (58.72 ± 4.4) was higher than in elderberry 
fruits (33.99 ± 2.32). The amount of beta-carotene in elderbe-
rry fruits (0.28 ± 0.04 mg/100 g) was six times lower than in 
sea buckthorn (1.75 ± 0.23 mg/100 g), while the tannins con-
tent [mg/100g] was higher in elderberry fruits (68.97 ± 0.04), 
compared to sea buckthorn (63.7 ± 0.05), and anthocyanins 
[mg/100g] in elderberry fruits (302.88 ± 37.9) exceeded more 
than two hundreds the content presented in the sea buckthorn 
(1.25 ± 0.6). Greater ability to quench free radical ABTS [umol 
Trolox/g] was characterized by elderberry fruits (99.49 ± 0.72), 
compared with sea buckthorn fruits (10.77 ± 0.3).

Conclusions: The inclusion of elderberry and sea buc-
kthorn fruits or their preparations may help to diversify and 
increase functional properties of the daily diet.This study was 
supported by the National Science Centre; decision no DEC-
2011/01/B/NZ9/07177.

Key words: wild-grown fruits, bioactive components, an-
tioxidants
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THE INFLUENCE OF DIET WITH AN ADDITION OF 
ELDERBERRY FRUITS AND LEAD ON SELECTED 
BIOCHEMICAL PARAMETERS IN SERUM OF RATS
A. Kopec1, E. Sikora1, B. Borczak1, E. Piatkowska1

1Department of Human Nutrition, Agricultural Uni-
versity in Krakow, Poland

Background and objectives: Heavy metals may represent 
a significant threat to human health and cause an acute poi-
soning and far adverse effects. The aim of the study was an in-
vestigation of lead and elderberry fruits addition to a diet of 
laboratory rats on the selected biochemical parameters.

Methods: The experimental rats (male, Wistar strain) were 
divided into four groups (n=6) and fed for 5 weeks with the 
following diets: (1) AIN-93G as control, (2) AIN-93G with an 
addition of lead, (3) AIN-93G with an 5% addition of freeze-
dried elderberry fruits and (4) AIN-93G with an addition of 
both, lead and 5% of freeze-dried elderberry fruits. Lead was 
added to the diet at a dose of 0.025 mg/kg body weight. The 
contents of total cholesterol and triacylglycerols were measu-
red by using enzymatic kits, while the glucose level was moni-
tored by glucometer.

Results: The body mass gain was highest in rats fed con-
trol diet (1), while an addition of lead to the diet (2) caused a 
decrease in the body mass gain. In the groups of rats fed diets 
with an addition of elderberry fruits (3,4), the body gains were 
lowered compared to diets without an addition of this fruit but 
a decreasing effect of lead on the body gain was not seen. The 
addition of lead into a control diet (2) led to an increased glu-
cose and triacylglycerols levels, while an incorporation of this 
metal into a diets containing elderberry fruits (3, 4) did not 
change those parameters.

Conclusions: The addition of lead to rats’ diet contribute 
to some adverse changes on the tested biochemical parame-
ters, while elderberry fruits seem to posses protective effect in 
the living organism.This study was supported by the National 
Science Centre; decision no DEC-2011/01/B/NZ9/07177.

Key words: elderberry, lead, cholesterol, glucose, triacylgly-
cerols
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PO2792
COOKING EFFECT ON OXALATE CONTENT IN MA-
LAYSIAN SOY BASED DISHES.
G. Shimi1, H. Haron1

1Nutritional Sciences Programme,School of Health 
Care, Faculty of Health Sciences, Universiti Ke-
bangsaan Malaysia, Jalan Raja Muda Abdul Aziz, 
Kuala Lumpur, Malaysia

Background and objectives: Legumes have been found to 
contain some inherent anti-nutritional factors which limit their 
nutritive value by exerting certain deleterious effects. Some stu-
dies investigated the effect of food processing and preparation 
methods on bioactive food components and ingredients such 
as oxalate.Recently, researches on soy bean products have been 
attracted by many health and industrial stakeholders.As the 
first study in Malaysia, this study aimed to determine the effect 
of cooking on oxalate content and the negative effects of oxala-
te on calcium availability in eight Malaysian soy based dishes.

Methods: A total of eight types of Malaysian soy based dis-
hes were home cooked.Oxalate was analyzed by using anion-
exchange column (AEC), while calcium content was determi-
ned using Atomic Absorption Spectrophotometer (AAS).

Results: Oxalate concentration of studied samples was in 
the range of 6.43-19.40 mg/100 g for whole cooked dish sam-
ples, 9.03-11.90 mg/100g for raw soy products and 4.36-7.99 
mg/100g for cooked ones. There were 5 out of 12 samples 
containing oxalate which was significantly lower (p<0.05) in 
cooked soy products compared to the raw ones. The rest of 
samples were also lower in oxalate but was not significantly 
different (p>0.05). Oxalate in raw and cooked fermented soy 
products (tempeh) was slightly lower compared to the non-
fermented ones. However, there was no significant difference 
(p>0.05) in oxalate content between fermented and non-fer-
mented soy products.

Conclusions: Oxalate/Calcium ratio among all samples was 
below 1 which showed that oxalate did not have an effect on 
availability of calcium in studied samples. Thus, cooking and 
optimal food processing might be effective in reducing oxalate 
content in soy bean products. As a final point, further resear-
ches on the effect of cooking and fermentation on anti-nu-
trients in other Malaysian soy based dishes may provide more 
useful information.

Key words: Calcium, cooking, Malaysian, Oxalate, soy pro-
ducts

PO2793
UHPLC-ESI-QTOF-MS TO IDENTIFY PHENOLIC 
COMPOUNDS FROM A GRAPE (VITIS VINIFERA) 
SEED EXTRACT
Mª L. Cádiz Gurrea1,2, S. Fernández Arroyo1,2, Mª I. Bo-
rrás Linares1,2, A. Segura Carretero1,2

1Department of Analytical Chemistry, University of 
Granada, Granada, Spain 
2Research and Development of Functional Food 
Centre (CIDAF), Granada, Spain

Background and objectives:Grapes (Vitis vinifera) are 
considered as the world’s largest fruit crops, with an approxi-
mate annual production of 58 million metric tonnes. The pre-
sence and distribution of flavonoids of grape seeds have been 
studied by several authors. Grape seeds are rich sources of mo-
nomeric phenolic compounds, such as (+)-catechins, (-)-epi-
catechin and (-)-epicatechin-3-O-gallate as well as dimeric, 
trimeric and tetrameric procyanidins. These compounds act as 
antimutagenic and antiviral agents. Grape seeds are used as a 
dietary supplement and natural food additive in the USA, Aus-
tralia, Japan, Korea and in many European countries. There has 
been an increasing consumer demand for this product due to 
its powerful antioxidant properties and other beneficial biolo-
gical activities.The aim of the present study was to characterize 
phenolic compounds in Vitis vinifera seeds extract.

Methods: The characterization was carried out using UH-
PLC-ESI-QTOF-MS. A reverse phase C18 column was used 
working in gradient mode using acetic acid 1% in water and 
acetonitrile as mobile phases. Accurate mass and fragmenta-
tion pattern of each peak provided from QTOF instrument 
were used to determine the compounds.

Results:25 compounds were identified belonging to various 
structural classes such as flavonols (quercetin, catechin, myri-
cetin and derivatives), benzoic acids (gallic acid and derivati-
ves) and others organic acids (quinic acids and derivatives).

Conclusions:The method described simultaneously sepa-
rated a wide range of phenolic compounds and the tentative 
characterization of the major compounds of this extract was 
carried out. It is important to highlight that, to our knowledge; 
this is the first time that the phenolic compounds from Vitis 
vinifiera seeds extract have been characterized.

Key words: Grape seeds, phenolic compounds, Vitis vinife-
ra, UHPLC-ESI-QTOF-MS.
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PROTECTIVE EFFECTS OF A COMBINATION OF CI-
TRUS AND ROSEMARY EXTRACTS ON UV-INDU-
CED DAMAGE IN HUMAN KERATINOCYTES
A. Pérez-Sánchez1, E. Barrajón-Catalán1, N. Caturla2, J. 
Castillo3, O. Benavente-García5, M. Alcaraz4, V. Micol1

1Institute of Molecular and Cell Biology, Miguel 
Hernandez University, Elche, Alicante, Spain 
2Monteloeder S.L., Elche, Alicante, Spain 
3Nutrafur S.A., Alcantarilla, Murcia, Spain 
4Radiology and Physical Medicine Department, Fa-
culty of Medicine, University of Murcia, Espinardo, 
Murcia, Spain 
5Institute of Research into Aging, University of Mur-
cia, Espinardo, Murcia, Spain

Background and objectives: UV radiation, absorbed bythe 
epidermis, isthemajor cause of a variety of cutaneousdisorder-
sincludingphotoageing and skin cancers. In recentyears, anin-
crease in the use of botanicalswithantioxidant and anti-inflam-
matoryproperties as skin photoprotectiveagentsisemerging. In 
thepresentstudy, a combination of rosemaryextract and citrus 
bioflavonoidextract (NutroxSun) has beenchallengedtoinhibit 
UV harmfuleffectsusing human keratinocytes. 

Methods: Theprotectionstudywasperformeddetermining-
theviability of HaCaTcellsexposedto UVB and theirlevel of 
DNA damagethrough MTT and Cometassays. In addition, 
weevaluatedtheantioxidantactivity and attenuation of oxida-
tive stress on UVB-irradiatedcellsbythecombinationextract. 
Finally, wecarriedout a human trial, inducingerythema in vo-
lunteers, and assessedthe skin protectiveeffectagainst UV ra-
diation. 

Results: Thecombination of theextracts (NutroxSun) ex-
hibitedhigherprotectiveeffectsoncellsurvivalupon UV ra-
diationthanthe individual extractspointingoutpotentialsy-
nergiceffects. Thecombinedextractalsoshowedthecapacity of 
scavengingintracellular radical oxygenspecies, especiallyhydro-
genperoxide, at non-cytotoxicconcentrations. Theextractwa-
salsocapabletodecrease UV-induced DNA damage as shownb-
ythecometassay. The oral dailyconsumption of 250 mg of 
thecombination in human volunteersrevealed a significant UV 
protectioncomparedtothefirstdayafter 57 days, throughthein-
crease of theminimalerythemadoseupon UV radiation. Lon-
gertreatmentsachievedstrongerprotection, probablyindicating-
thatlongertreatmentsreachhighersteady-stateconcentrations of 
thechemopreventivecompounds. 

Conclusions: Theseresultsindicatethatthecombination of 
citrus flavanones and caffeoylderivativesfromrosemary (Nu-
troxSun) may be considered as aningredientfor oral photopro-
tection and theirmechanism of actionmaydeservefurtheratten-
tion.

Key words:Botanicals; UV radiation; photoprotection; 
DNA.

PO2795
PHENOLIC COMPOUNDS IN ROSMARINUS OFFI-
CINALIS L. EXTRACTSAND ANTIOXIDANT ACTIVI-
TIES
M. Bellumori2, C. Samaniego-Sánchez1, M. Innocenti2, 
N. Mulinacci2, H. López-García de la Serrana1

1Dpto. Nutricion Y Bromatologia,Facultad de 
Farmacia,Universidad de Granada, Granada, Spain 
2Department of NEUROFARBA, Division of Pharma-
ceutical and Nutraceutic, University of Florence, 
Sesto Fiorentino, Florence, Italy

Background and objectives: Rosmarinus officinalis L. (La-
biatae) is an aromatic herb used not only to obtain essential 
oils, but also to prepare various extracts that are increasingly 
employed to provide natural alternatives to synthetic antioxi-
dant and artificial preservative additives in foodstuffs.The anti-
oxidative properties of the leaves of rosemary are probably due 
to several phenolic compounds, among them rosmarinic acid, 
carnosic acid, carnosol, and flavonoids.The aim of this study 
was to investigate the antioxidant activity of three ethanolic ex-
tracts (E-TO, E-PO, E-LI) from rosemary leaves and evaluate 
the relationship between the observed antioxidant properties 
and the phenolic content of the extracts.

Methods: The leaves were ground in liquid nitrogen and ex-
tracted with ethanol by the alternation of magnetic stirring and 
sonication in ultrasounds, according to the procedure descri-
bed in a previous study. The extract E-TO was obtained by this 
ethanolic extraction, E-PO and E-LI were obtained by purifi-
cation of this extract using dichloromethane; then the extracts 
were analyzed by HPLC/DAD/MS. Different radical-scaven-
ging models, DPPH, ABTS, FRAP and DMPD, were used for 
the characterisation of the activity.

Results: The extracts showed different degrees of radical 
scavenging capacity and antioxidant activity was dependent on 
the type of assay used.In most of the assays the extract E-TO, 
with higher total phenolic content, was superior in activity. The 
observed antioxidant characteristics were not fully related to 
the total phenolic content of the extracts in any of the assays, 
but were presumably strongly dependent on rosmarinic acid 
concentration, the major phenolic component present in this 
type of rosemary extract as already described by Dorman et al.

Conclusions: This study indicated that rosemary contains 
significant free radical scavenging activities suggesting that 
rosmarinic acid contributes to total antioxidant activities of the 
extracts.

Key words: Rosemary extract; Rosmarinic acid; DPPH; 
ABTS; FRAP
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PO2796
HIGH-DOSE MUSHROOM INCREASES HEPATIC 
ACCUMULATION OF TRIACYLGLYCEROL IN RATS 
FED WITH HIGH-FAT DIET
D. Handayani1, B. Meyer2, J. Chen2, S. Brown2, T. Mit-
chell2, XF. Huang2, 
1Nutrition Department-Faculty of Medicine, Univer-
sity of Brawijaya, Malang, East Java, Indonesia 
2School of Health Sciences andIllawarra Health and 
Medical Research Institute, University of Wollon-
gong, Wollongong, Australia

Background and objectives:Shiitake mushroom is a 
functional food that contains active biological components 
such as beta glucan and eritadenine. The Shiitake has been 
shown to have health benefits including plasma TAG lowering 
and the prevention of body weight gain. Yet the underlying 
mechanisms are largely unknown. The aim of this study was 
to assess the potential underlying mechanism of Shiitake mus-
hrooms to prevent body weight gain in rats fed a high fat diet 
(HFD).

Methods:Forty Wistar rats were divided randomly into four 
groups. Rats in the control group were given HFD only and rats 
in the treatment group were fed HFD enriched with Shiitake 
mushroom powder in low dose (LD-M, 0.7% wt:wt), medium 
dose (MD-M, 2% wt:wt) and high dose (HD-M, 6% wt:wt) for 
6 weeks. Diets were isocaloric containing ~50% energy from 
fat. After 6 weeks’ dietary intervention, rats were sacrificed; 
blood and tissue samples were collected.

Results:The rats fed HD-M showed a significantly higher 
ratio of liver weight to 100 g body weight (p < 0.05), a more 
severe hepatic steatosis marker such as hepatocyte ballooning 
(p < 0.0001) and more liver triacylglycerol (TAG) content than 
LD-M and MD-M (p < 0.05). HD-M also showed a signifi-
cantly decreased ratio of phosphatidylcholine (PC) to phospha-
tidylethanolamine (PE) compared to HFD (p < 0.05) but there 
were no differences compared to HD-M and MD-M. This stu-
dy also showed a positive association between the dosage, liver 
TAG and liver ballooning histology. A negative association was 
found between the dosage of mushroom and the ratio of liver 
PC to PE.

Conclusion:The study showed that high-dose shiitake mus-
hroom increased TAG accumulation in liver. This could par-
tially explain how consumption of mushrooms lowers blood 
levels of TAG in rats fed with high-fat diet.

Key words: Shiitake mushroom, Triacylglycerol, Phospha-
tidylcholine, Phosphatidylethanolamine

PO2797
EFFECT OF IMMEDIATE INTAKE AND SUPPLE-
MENTATION FOR 6 DAYS WITH BLUEBERRIES ON 
GLYCEMIA, INSULINEMIA AND REDOX STATUS IN 
HEALTHY SUBJECTS
X. Palma Molina1, H. Araya López2, J. Codoceo2

1Departamento de Nutrición y Alimentos, Universi-
dad de Valparaíso, Valparaíso, Chile 
2Departamento de Nutrición, Universidad de Chile, 
Santiago, Chile

Background and objectives: Western diets, rich in fats and 
rapidly digestible carbohydrates have been associated with an 
increased risk of chronic diseases. Blueberries have shown di-
fferent biological activities being one of the most important 
their effects on glycemic and insulinemic responses.The aim 
of this study was to evaluate the effect of two different ways 
to consume blueberries (an immediate intake and a 6-days 
supplementation) on glycemia, insulinemia and redox state af-
ter a glucose load in healthy subjects.

Methods: Ten volunteers (aged 22 – 31 years) consumed 
150-g of white breadalone (control), together with a single dose 
of 150-g of unprocessed blueberries, and after a 6-days supple-
mentation period with the same amount of fruit daily in a cros-
sover design with a minimum 2 wks between sessions. Blood 
samples were collected at fasting and at 30 min intervals for 120 
min from initiated bread ingestion. Glycemia, insulinemia, red 
blood cell glutathione, plasma malondialdehyde and antioxi-
dant capacity (FRAP) were determined.

Results: Glucose concentrations were significantly lower at 
60, 90 and 120 min after immediate intake compared to control 
(p < 0,05) and at 60 and 90 min compared to supplementation 
(p < 0,05). Blood glucose peak was also significantly lower af-
ter immediate intake compared to control and supplementa-
tion (102,03 ± 1,41 versus 127,99 ± 7,85 and 130,39 ± 7,48 mg/
dL, respectively, p < 0,05). Insulin concentrations tended to be 
lower after both types of blueberries consumption, but there 
were no significant differences. Redox biomarkers did not sig-
nificantly differed after blueberries ingestion.

Conclusions: Results suggest that immediate intake of blue-
berries modulates glucose but not insulin concentrations in 
response to a 75-g glucose upload in healthy subjects. Anthoc-
yanins actions over carbohydrate digestion enzymes are likely 
to be responsible.

Key words: Blueberries intake, Glycemic response, Insuli-
nemic response, Redox status
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PO2798
RESTRUCTURED SQUID-SURIMI ENRICHED IN 
GLUCOMANNAN IMPROVES THE ANTIOXIDANT 
STATUS IN OBESE ZUCKER RATS
M. Vázquez-Velasco1, L. González-Torres1, P. López-
Gasco2, A. Garcimartín1, M J. González-Muñoz3, J. Be-
nedí2, S. Bastida1, F J. Sánchez-Muniz1

1Dep. Nutrición y Bromatología I (Nutrición), Fa-
cultad de Farmacia, Universidad Complutense de 
Madrid, Madrid, Spain 
2Dep. Farmacología, Facultad de Farmacia, Universi-
dad Complutense de Madrid, Madrid, Spain 
3Dep. Nutrición, Bromatología y Toxicología, Facul-
tad de Farmacia, Universidad de Alcalá, Alcalá de 
Henares, Madrid, Spain

Background and objectives: Zucker Fa/Fa rat is a com-
monly used model in Metabolic Syndrome (MS) studies. MS 
leads to an overbalance of reactive oxygen species net level in 
comparison to the antioxidant capacity. Glucomannan, a solu-
ble highly fermentable fibre, has been suggested to act as antio-
xidant. Present study aims to assess the effects of the consump-
tion of a high saturated diet -containing a 30% of restructured 
squid-surimi enriched with glucomannan- on the antioxidant 
system of Fa/Fa rats.

Methods: Two groups of eight rats each were fed for seven 
weeks with Control diet (C, AIN-93M enriched with 30% of 
restructured squid-surimi) or Glucomannan diet (G, 15% of 
glucomannan into same restructured surimi). Glutathione le-
vels were assessed in liver following the Hissin & Hilf method. 
Hepatic superoxide dismutase (SOD), catalase (CAT), glu-
tathione peroxidase (GPx) and glutathione reductase (GR) le-
vels were determined by Western blot and their expression by 
qRT-PCR.

Results: High saturated C diet produced oxidative stress. G 
diet increased reduced glutathione (p<0.05), improving redox 
index (p<0.05). SOD expression and levels were reduced with 
the G diet (both p<0.05), suggesting a free radical sequeste-
ring capacity of the fiber. CAT and GPx expressions or levels 
were not affected by diet, while GR levels were increased with 
the G diet (p<0.05), suggesting the stimulation of the glucose-
6-phosphate dehydrogenase metabolic pathway due to gluco-
mannan consumption.

Conclusions: Consumption of glucomannan in a squid-
surimi matrix exerts an antioxidant effect attending to the 
observed improvement of some antioxidant status markers. 
Squid-surimi enriched with glucomannan could be considered 
as a potential functional food, although more studies are re-
commended.The present study was supported by the Spanish 
projects AGL2011-29644-C02-02, Consolider-Ingenio 2010 
project # CSD2007-00016, and CONACYT grant.

Key words: Squid-surimi, glucomannan, glutathione, anti-
oxidant-status. 

PO2799
IMPROVEMENT OF IN VITRO AND IN VIVO AN-
TIOXIDANT CAPACITY OF COWPEA (VIGNA UN-
GUICULATA) BY NATURAL OR CONTROLLED FER-
MENTATION PROCESS
R. Martínez1, G. Kapravelou1, A. Andrade1, L. Bustos1, P. 
Aranda1, M. López-Jurado1, F. Arrebola2, M. Galisteo3, J 
M. Porres1

1Department of Physiology, School of Pharmacy, 
Institute of Food Science and Technology, Universi-
ty of Granada, Granada, Spain 
2Department of Histology, School of Medicine, 
Institute of Neurosciences, University of Granada, 
Granada, Spain 
3Department of Pharmacology, School of Pharma-
cy, University of Granada, Granada, Spain

Background and objectives: Cowpea (Vigna unguiculata) 
is a widely cultivated legume that contains appreciable levels of 
bioactive non-nutritional compounds which may confer this 
legume great potential as functional food. Furthermore, cer-
tain technological treatments like fermentation may enhance 
its antioxidant capacity. This study aimed to test the antioxi-
dant properties of V. unguiculata, var. Carrilla, and the effect 
of natural and controlled fermentation with an inoculum of L. 
plantarum combined with a thermal treatment of dry heat.

Methods:Cowpea seeds. Vigna unguiculata L. var. carrilla 
was ground and fermented using the endogenous microbiota 
present in the seed or with an inoculum of Lactobacillus plan-
tarum. Fermented samples were freeze-dried and dry-heated 
at 120ºC, 1 atm during 20 min. Total polyphenol content, re-
ducing capacity, and antioxidant capacity was determined in 
the different acetone extracts of V. unguiculata flours.Animals. 
60 Wistar rats were divided in 6 experimental groups (n = 10 
per group). Each group consumed ad libitum one of the expe-
rimental diets formulated to contain raw or fermented cowpea 
flours as the sole source of dietary protein.Plasma total antioxi-
dant capacity was assessed, and the Liver was selected to deter-
mine the activity of GPX, SOD and CAT.

Results:The different fermentation processes increased the 
total polyphenol content, reducing capacity and antioxidant 
capacity of cowpea flour extracts. Furthermore, in vivo as-
sessment showed an increase in plasma total antioxidant capa-
city and in liver GPX, Cu/Zn-SOD, Mn-SOD and CAT activity 
of rats that consumed fermented cowpea diet when compared 
to rats that were fed raw cowpea or casein diets.

Conclusions:Fermentation improved the antioxidant ca-
pacity of Vigna unguiculata var. carrilla flours measured by in 
vitro or in vivo techniques, thus exhibiting great potential for 
the preparation of new legume-derived functional foods with 
enormous benefits for human health.

Key words: Vigna unguiculata; antioxidant capacity; 
functional food; fermentation
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PO2800
EFFECT OF DIFFERENT CONCENTRATIONS OF 
PROTEINS IN A SOLUBLE HIGH FIBER FOOD ON 
THE SHORT-TERM SATIETY IN HEALTHY YOUNG 
ADULTS
M. Oliveri1, P. Araya1, H. Araya López2

1Departamento de Nutrición y Alimentos, Universi-
dad de Valparaíso, Valparaíso, Chile 
2Departamento de Nutrición, Universidad de Chile, 
Santiago, Chile

Background and objectives: The objective of this study was 
to examine the effect of different concentrations of calcium ca-
seinate on short-term satiety using as a vehicle a food high in 
soluble fiber.

Methods: The high soluble fiber food was a cake prepared 
with a mixture whole flaxseed meal and refined wheat meal. 22 
healthy young men were selected fromstudents of the Univer-
sity of Valparaíso. Three groups were studied: the control group 
that consumed the food without protein addition and the other 
2 groups received the high fiber food with the addition of a 8% 
and a 14 % of caseinate, respectively. Short term satiety was 
determined by two methods one of them used avisual analo-
gue scale (subjective method) and the other applied differential 
weighing between the amount of foods offered and the left over 
by the subjects (objective method). Results were analyzed by 
repeated measures ANOVA, t-paired (parametric) and Kruskal 
Wallis, Wilcoxon test (nonparametric).

Results: Thefeeling of satietyduring the subjective evalua-
tion was significantlyhighest whensubjects consumed the hig-
hestprotein preload whencompared withthe other two preloads 
and alsofullness and reduced hunger and appetite were obser-
ved. When the objective method was appliedfood and energy 
intakes were significantly lower for the highest protein preload 
and then satiety was superior.

Conclusions: The results of the study make possible to 
conclude that addition of proteins to a high soluble fiber food 
increases satiety response directly related to protein concen-
tration.

Key words: Fiber soluble, caseinate calcium, satiety

PO2802
A NON-BITTER BITTER GOURD DRINK IS READY 
TO BE TESTED ON HUMANS IN A BLINDED STUDY
S D. Habicht1,2, H I. Wang1, M B. Krawinkel2, R Y. Yang1

1AVRDC – The World Vegetable Center, Shanhua, 
Tainan, Taiwan 
2International Nutrition, Justus Liebig University, 
Giessen, Hesse, Germany

Background and objectives: Bitter gourd (Momordica 
charantia L.) ameliorates insulin sensitivity in animal studies. 
However, significant data from human studies are lacking. Its 
distinctive bitter taste makes it difficult to use bitter gourd in 
blind placebo-controlled human studies. Therfore, a non-bitter 
bitter gourd drink (made from bitter gourd powder, a food 
additive that masks bitterness, and cucumber powder in water) 
and a placebo (cucumber powder and food additive in water) 
were developed. These two drinks and one containing only 
bitter gourd powder were compared for their effect on body 
weight and blood glucose in mice.

Methods: Forty high fat diet fed mice were treated with 
water (control), bitter gourd powder in water, non-bitter bitter 
gourd drink, or placebo. Treatments were given orally six days 
a week for eight weeks. Bitter gourd dosages were 500 mg/kg 
body weight, which is equivalent to 150 ml bitter gourd drink 
for humans.

Results: After eight weeks, average body weight was the hig-
hest in the control (35.6 g), followed by 33.9 g after treatment 
with bitter gourd only, 32.7 g with placebo, and 32.6 g with 
non-bitter bitter gourd drink. HbA1C levels were 4.7±0.05% 
and 4.7±0.1% in control and placebo groups, respectively, and 
4.6±0.1% in the two bitter gourd groups. Average fasting blood 
glucose levels were also lower in the groups treated with bitter 
gourd.Conclusions: The food additive seems to prevent ex-
cessive weight gain, which led to a lower body weight in mice 
treated with non-bitter bitter gourd and placebo drinks. The 
placebo did not show any effect on blood glucose. The bitter 
taste masking agent did not reduce the antidiabetic effect of the 
bitter gourd. Thus, recipes for the non-bitter bitter gourd drink 
and the placebo drink are suitable to be used in a blinded study 
with humans.

Key words: type-2 diabetes, Momordica charantia
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PO2804
OYSTER MUSHROOM (PLEUROTUS OSTREATUS) 
DECREASES BLOOD CHOLESTEROL LEVELS IN 
DIET-INDUCED HYPERCHOLESTEROLEMIA MICE
V. Caz1, C. Soler2, M. Tabernero1, F. Marín2, G. Regle-
ro2, C. Largo1

1Experimental Surgery, La Paz Hospital, Madrid, 
Spain 
2Production and characterization of novel foods, 
Autonoma University, Madrid, Spain

Background and objectives: Cardiovascular disease is the 
leading cause of mortality in developed countries. Major risk 
factors include hypercholesterolemia and hyperglycemia. The 
objective of this study was to investigate the efficacy of Pleuro-
tus ostreatus (Pleurotus) in lowering total cholesterol concen-
trations in diet-induced hypercholesterolemia mice.

Methods: For 4 weeks, 16 male C57BL/6J mice were fed 
a hypercholesterolemic diet (2% cholesterol; 3% fat) with or 
without 1.5% (wt/wt) Pleurotus extract obtained by the ASE 
(Acelerated Solvent Extraction) method. Blood samples were 
collected at the end of the experiments for biochemical analy-
sis.

Results: Total plasma cholesterol levels were significantly 
lower in the group supplemented with Pleurotus as compared 
with the hypercholesterolemic control group, although they 
did not reach normal values. In the hypercholesterolemic con-
trol group, high-density lipoprotein cholesterol (HDLc) levels 
decreased 18% and low-density lipoprotein cholesterol (LDLc) 
levels increased 79% compared with the normocholesterolemic 
control group. HDLc and LDLc levels decreased 38% and in-
creased 56% in the group supplemented with Pleurotus, res-
pectively, as compared with the hypercholesterolemic control 
group.There were no differences in triglycerides and glucose 
levels between the group supplemented with Pleurotus and the 
two control groups.

Conclusions: Dietary supplementation with Pleurotus 
mushroom extract significantly decreased total plasma cho-
lesterol levels, although not to normal levels, in diet-induced 
hypercholesterolemia mice. The HDLc-LDLc balance was not 
improved by Pleurotus supplementation. The present study su-
ggests that Pleurotus supplementation may provide health be-
nefits, at least partially, by acting on total cholesterol levels in 
the hypercholesterolemic condition.

Key words: bioactive food components, mushrooms, hy-
percholesterolemia

PO2805
DETERMINATION OF ANTIOXIDANT POTENTIAL 
OF SOME TRADITIONAL NON –ALCOHOLIC BEVE-
RAGES IN BOSNIA AND HERZEGOVINA
J. Djedjibegovic1, A. Marjanovic1, M. Sober1, M. Brcani-
novic1, K. Sinanovic2

1Department of Pharmaceutical analysis, Faculty of 
Pharmacy/University of Sarajevo, Sarajevo, Bosnia 
and Herzegovina 
2Department of Physical Chemistry, Faculty of Phar-
macy/University of Sarajevo, Sarajevo, Bosnia and 
Herzegovina

Background and objectives:Oxidative stress is assumed to 
be one of the risk factors in development of many diseases. In 
that light antioxidants and functional food containing antioxi-
dants gain rising popularity among consumers. Aside of com-
mercial products some traditionally beverages also have a po-
tential to be classified as functional food.The main aim of our 
work was to determine antioxidant capacity of some traditional 
non-alcoholic beverages in Bosnia and Herzegovina.

Methods: Eight samples of traditionally prepared bevera-
ges (elder juice with and without lemon, juniper berries juice 
with and without lemon, blackberry juice, pomegranate juice, 
and boza). Commercial blackberry juice was also analyzed.
The antioxidative effects of fruit juices were determined using 
the2,2-Diphenyl-1-picryl hydrazyl (DPPH) assay, and ferric 
reducing antioxidant power (FRAP) assay. In addition total 
phenolic content was determined by Folin-Ciocalteau method 
and anthocyanidines by Vanilin-HCl method.Pure compounds 
(cathechine, ascorbic acid and trolox) were used as control 
standards.

Results: Total phenolic content was in range of 74.31 mg 
TEA/L (elder juice with lemon) to 3 365 mg TEA/L (pomegra-
nate juice). Anthocyanidines content ranged from 125,27 mg/L 
(elder juice without lemon) to 1899 mg/L (traditionally prepa-
red blackberry juice).Pomegranate juiceexhibited the strongest 
activity against DPPH radicals (75,29 % inhibition), followed 
by traditionally prepared blackberryjuice(42,86 % of inhibi-
tion) with their IC50 values of 5,5 % (v/v) and 6,4 % (v/v), res-
pectively.The DPPH determined antioxidant capacity showed 
significant positive correlation with total phenolic content as 
well as with flavonoids content.Analysis by FRAP assay showed 
stronger antioxidant capacity for most of the samples, compa-
red to ascorbic acid standard.

Conclusions: In conclusion the analyzed traditionally pre-
pared beverages showed strong antioxidant capacity which was 
even more pronounced than in the commercial juice. Health 
promotion of potential benefits of such homemade products 
should be enhanced.

Key words: elder, blackberry, pomegranate, boza, juniper
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PO2806
PHYTOSTEROLS OXIDES IN FUNCTIONAL BEVE-
RAGES: MATRIX AND STORAGE INFLUENCE
M. González-Larena1, G. Garcia Llatas1, L M. Sán-
chez-Siles2, G. Clemente3, R. Barberá1, M J. Lagarda1

1Facultat de Farmàcia. Universitat de València, Va-
lència, Spain 
2 Hero Global Technology Center,Hero Spain SA 
3Departaments Statistics, Polytechnical University, 
Valencia, Spain

Background and objectives: Plant sterols (PS) are currently 
used as functional food ingredients because of their ability to 
reduce low-density lipoprotein (LDL)-cholesterol levels. One 
way of improving the oxidative stability of PS enrichment in a 
food would be their inclusion in a matrix with natural antioxi-
dant compounds as fruit &skimmed milk.The aim of this study 
was to evaluate the influence of food matrix, temperature and 
storage time in the content of phytosterol oxidation products 
(POPs) in functional beverages with PS added.

Methods: Three beverages (fruit juice, milk and fruit juice 
+ milk) enriched with PS (0.8 g PS/100 mL beverage) were ma-
nufactured in a pilot plant by HERO Spain, S.A. Samples were 
analyzed just after manufacture (time 0) and were then stored 
at 4, 24, or 37 °C and analyzed at regular time intervals of 2 
months until 6 months.

Methods: After identification and determination of POPs 
by GC-MS and GC-FID, respectively, a three factor ANOVA 
was applied to total POPs and a simple regression analysis was 
performed for determining the evolution of total POPs in each 
matrix during their storage.

Results: Total POPs content was fruit juice and milk (FM) 
< fruit juice (F) << milk (M). In the first four months of sto-
rage a major increase of the total content is observed and an 
interaction (time x temperature) was also detected. The pre-
dictive models obtained were: FM) Total POPs = 213.627 + 
55.5914*sqrt(Time); R2 = 71.166 (p = 0.0006); F) Total POPs = 
485.821 – 92.8523*sqrt(Time); R2 = 71.8914 (p = 0.0005); M) 
Total POPs = 325.353 + 97.8143*sqrt(Time); R2 = 79.0188 (p 
= 0.0003) .

Conclusions: Association of milk and fruit juice improves 
the stability of PS.

Key words: phytosterols, POPs, functional food

PO2808
FOOD COMPONENTS WITH EC CLAIMS RELATED 
TO CORONARY HEART DISEASE SUMMARISED IN 
A ROUND TABLE MODEL
M. Ashwell1, U. Arens1, S. Gibson1, A. de la Hunty1, M. 
Sadler1

1Ashwell Associates, Ashwell St,Ashwell, Hertfords-
hire, UK

Background, objectives, methods: In 1993 the first Round 
Table Model of factors relating to coronary heart disease 
(CHD) was devised [1]. The model is an ‘aide memoire’to illus-
trate the role that many food components play in risk reduc-
tion. It consists of a series of concentric circles, representing 
food components (outer circle) physiological factors (middle 
circle) and pathological events (inner circle). Each food com-
ponent occupies a segment in the outer circle, matched to the 
corresponding physiological risk factor and to a pathological 
event: i.e. injury to coronary arteries(a), atheroma and fibrous 
plaque formation and vulnerability(b), and thrombosis(c).Our 
aim was to update the model and to see how authorised EC 
health claims relating to CHD reflect the spectrum of beneficial 
food components and their matching physiological risk factors.
Results and conclusions: Twenty years later, the model could 
include early life events as well as genetic factors as ‘uncontro-
llable factors’ in adulthood. ‘Less controllable’ factors could in-
clude an excess of visceral and ectopic fat, and possibly the gut 
microbiota.The physiological risk factors (with related patho-
logical event- a,b,c) would probably now include increased 
blood pressure(a,b), increased plasma homocysteine(a,c), in-
creased lipid oxidation(a), impaired endothelial function(a,c), 
increased inflammation(a), poor atherogenic lipid profile(b), 
pro-coagulant state(b,c), increased insulin resistance(b) and 
arrhythmia(c).Food components with authorised claims on the 
EC register include potassium, antioxidant nutrients such as 
vitamin C and zinc, folate, B vitamins, betaine, choline, mono-
unsaturated and poly-unsaturated fatty acids, resistant starch, 
beta-glucans, insoluble and soluble fibres, plant sterol/stanol 
esters, glucomannnan, chitosan and vitamin K. Matching the-
se, and others, to physiological risk factors reveals many claims 
showingimprovement of the atherogenic profile, with fewer 
claims relating to many of the other risk factors.

Key words: diet, CHD, risk factors, EC claims[1.Ashwell M 
et al: Proc Nutr Soc 2000;59:415-416].
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PO2809
IN VITRO POTENTIAL PROPERTIES OF CONVEN-
TIONAL AND HERBAL TEAS AGAINST KEY ENZY-
MES RELEVANT TO ALZHEIMER`S DISEASE
U. Suttisansanee1, J. Tonglim1

1Institute of Nutrition, Mahidol University, Phuttha-
monthon, Nakhon Pathom, Thailand

Background and objectives: Conventional tea (Camellia 
sinensis) has been extensively studied for their potential health 
promotions and benefits. Tea polyphenols possess neuropro-
tective properties, which can protect brain cells against deve-
lopment of Alzheimer’s disease (AD) and related disorders. 
Acetylcholinesterase (AChE), butyrylcholinesterase (BChE) 
and α-secretase (BACE1) are key enzymes that control the 
termination of physiological role of cholinergic synapses and 
formation of β-amyloid plaque, the systems that suggested pos-
sible developments on AD. Therefore, the inhibitors of these 
enzymes could be targeted as anti-AD’s agents. In this study, 
tea infusions were investigated regarding their inhibitory ac-
tivities toward cholinesterase and BACE1 in order to extend 
fundamental knowledge on tea nutraceutical properties and to 
potentially discover future anti-AD’s agents. 

Methods: Five conventional teas and fifteen Thai herbal 
teas were prepared as tea infusions before being investigated 
their inhibitory properties toward AChE and BChE using an 
enzymatic coupled assay with 5,5’-dithiobis(2-nitro benzoic 
acid) (DTNB) and BACE1 using BACE1 activity assay kit (Sig-
ma–Aldrich, Singapore Science Park II, Singapore). 

Results: As results, the inhibitory activities of AChE su-
ggested that the conventional teas possessed approx. 70-90% 
inhibition, while Thai herbal teas exhibited lower and wider 
range of inhibitory capacity. Among these, tea infusion from 
Pandanus amaryllifolius Roxb. provided the highest yield of 
approx. 60% inhibition. As well, Pandanus amaryllifolius Roxb. 
and Zingiber officinale Roscoe exhibited the highest BChE in-
hibitory activity (approx. 50%). Interestingly, tea infusion of 
Stevia rebaudiana Bertoni was the only tea extract that exhibi-
ted anti-BACE1 activity (20% inhibition). 

Conclusions: Thus, Pandanus amaryllifolius Roxb., Zingi-
ber officinale Roscoe and Stevia rebaudiana Bertoni are three 
herbal teas that possess high potential of anti-AD agents. These 
in vitro screening potential activities against key enzymes re-
levant to AD would be useful for future development of anti-
AD’s food and beverage as well as potentially drug discovery.

Key words: Anti-Alzheimer activities, conventional teas, 
Thai herbal teas

PO2810
PHENOLIC PROFILE AND CYTOTOXIC ACTIVITY 
OF PLANTAGO HOLOSTEUM SCOP.
I. Beara1, M. Francišković1, N. Mimica-Dukić1, N. Simin1, 
D. Orčić1, E. Svirčev1, D. Četojević-Simin2

1Department of Chemistry, Biochemistry and Envi-
ronmental Protection, Faculty of Sciences, Novi Sad, 
Serbia 
2Oncology Institute of Vojvodina, Sremska Kameni-
ca, Serbia

Background and objectives: Ancient use of plantains (ge-
nus Plantago L., Plantaginaceae) as herbal remedies is a con-
sequence of their astringent, anti-toxic, antimicrobial, expec-
torant and diuretic properties. While there are no exhaustive 
data about bioactivity of many plantains, as part of our con-
tinuing valorization of medicinal use of Plantago holosteum 
Scop., some tests on cytotoxic activity of methanol extract of 
this species collected from mountain Kopaonik (Serbia) have 
been undertaken. As numerous studies showed that phenolics 
could influence cancer development, phenolic composition of 
the extract has been evaluated.

Methods: The presence of 44 phenolics was studied using 
LC-MS/MS, cytotoxic activity was studied by SRB (Sulforho-
damine B) assay [1].

Results: 24 Compounds were found, the most dominant 
being: vanillic and protocatechuic acid (0.5 and 0.8 mg/g of 
dw, respectively), with apigenin, luteolin and luteolin-7-O-glc 
(1.12, 1.3 and 3.4 mg/g of dw, respectively). While some of the-
se compounds are known as potent anticancer agents [2], they 
could be, at least partially, responsible for cytotoxic activity 
seen in this extract. The extract showed good cytotoxic activi-
ty against HeLa (cervix epitheloid carcinoma) and low activity 
against MCF7 (breast adenocarcinoma) cell lines (IC50=335 
and 964 ug/mL, respectively), but no cytotoxicity against HT-
29 (colon adenocarinoma) and low cytotoxicity against MRC-5 
(human fetal lung, IC50=712 ug/mL) cell lines.

Conclusions: We report for the first time about detailed 
phenolic profile and cytotoxic activity of P. holosteum. Con-
sidering previously determined antioxidant and antiinflam-
matory activity of this species [3], overall results implicate 
potential use of P. holosteum as source of health-beneficial 
phytochemicals.[1] Beara I. et al. (2012) LWT-Food Sci. Tech-
nol. 47: 64-70.[2] Havsteen B.H. (2002) Pharmacol. Therapeut. 
96: 67-202[3] Beara I. et al. (2009) Planta. Med. 75: 877-1904. 
Aknowledgement: The Ministry of Education and Sciences Re-
public of Serbia (Grant No.172058).

Key words: Plantago, phenolics, cytotoxicity.
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PO2811
COUNTERACTION OF OXIDATIVE DAMAGE BY 
POMEGRANATE JUICE. INFLUENCE OF THE CUL-
TIVAR
M. Di Nunzio1, M. Toselli2, V. Verardo1, M F. Caboni3, A. 
Bordoni3

1Interdepartmental Centre for Industrial Agri-Food 
Research, University of Bologna, Cesena, Italy 
2Dipartimento di Colture Arboree, University of 
Bologna, Bologna, Italy 
3Department of Agri-Food Science and Technology, 
University of Bologna, Cesena, Italy

Background and objectives: Pomegranate (Punica grana-
tum) has gained widespread popularity as potential functio-
nal food. In different studies, pomegranate juice (PJ) has been 
shown to exert antiatherogenic, anti-inflammatory, and antio-
xidant effects, which have been attributed to its high phenolics 
content. The differences in polyphenols contents and antioxi-
dant activities of commercial PJ, related to cultivar and/or in-
dustrial processing [1], must be carefully taken into accounts in 
evaluating the health effects of PJ. The aim of this study was to 
rank PJ from different cultivar according to their total pheno-
lic content and antioxidant capacity. According to the ranking 
three PJ (Wonderful, Hicaz and G2) were then chosen, cha-
racterized for their phenolic composition, and used for HepG2 
cells supplementation to evaluate their biological protective 
activity.

Methods: Cells were supplemented with PJ at two different 
medium concentration, and an oxidative stress was determi-
ned in some experiments by cell exposure to H2O2. Results 
obtained in PJ supplemented cells were compared to unsupple-
mented controls (stressed and not stressed) and to cells supple-
mented with tocopherol.

Results: In stressed condition, all PJ but Hicaz at the hig-
hest concentration counteracted H2O2 induced cytotoxicity. 
Furthermore, the oxidative damage was effectively counterac-
ted by all PJ in a dose and cultivar-dependent manner.

Conclusions: Our results point out the importance of the 
cultivar in the degree of protection that can be achieved in cells 
after PJ supplementation, in some cases comparable to vita-
min E.This work was in part funded by the TEPASS Project 
- Technologies for Safe and Sustainable Food, co-financed by 
the Emilia-Romagna Region within the call ‘From Industrial 
Districts to Technology Clusters” and realized by Interde-
partmental Centre for Industrial Agri-Food Research with the 
support of POR FESR 2007-2013 found for the realization of 
Emilia Romagna region technopole.[1] Tezcan F. Food Chem. 
2009;115:873-7. 

Key words: pomegranate juice, HepG2, oxidative stress

PO2812
NATURAL POLYPHENOLS FROM RED PROPOLIS 
ATTENUATE ANGIOGENESIS IN ATHEROSCLERO-
SIS
J. Daleprane1, C. Costa2, A. Rocha2, A. Resende2, R. Mou-
ra2, D. Abdalla3

1Department of Basic and Experimental Nutrition, 
Institute of Nutrition, State University of Rio de 
Janeiro, Brazil 
2Department of Pharmacology and Psychobiology, 
State University of Rio de Janeiro, Brazil 
3Department of Clinical and Toxicological Analyses, 
Faculty of Pharmaceutical Sciences, University of 
São Paulo, Brazil

Background and objectives: Propolis, a polyphenol-rich 
resinous substance collected by honey bees, is believed to exert 
health benefits on various conditions including inflammation.
We investigated the effects of polyphenols from red propolis 
(PRP) on angiogenesis in atherosclerosis.

Methods: The LDL receptor gene (LDLr-/-) knockout mice 
received a cholesterol-enriched diet and PRP (250mg/Kg/day) 
by gavage during 4 weeks. Migrations of ECs, ECs sprouting 
from murine aortic rings, formation of new blood vessels in 
the chorio-allantoicchiken embryo (CAM) and differentiation 
of stem cell (SCs) in CD-31 positive cells were used as angio-
genesis models.

Results: PRP decreased atherosclerosis lesion (AL) area and 
expression of inflammatory factors in LDLr-/-. Furthermore, 
the expression of the pro-angiogenic factors FGF, VEGF and 
PECAM was downregulated by PRP. In agiogenesis model PRP 
(10 µg/ml) inhibited the angiogenic process in all protocols. 
Specifically, PRP reduced HIF-1 protein half-life, from ~58 to 
~38 min under hypoxic conditions. The reduced protein half-
life was due to increased von Hippel-Lindau (pVHL)-depen-
dent proteasomal degradation of HIF-1?, which was correlated 
with PRP-evoked downregulation of Cdc42 but a subsequent 
pVHL increase.

Conclusions: PRP are atheroprotective through mecha-
nisms including modulation of inflammatory and angiogenic 
factors mailing modulating HIF-1 stabilization.

Key words: polyphenols, red propolis, nutrigenomics, an-
giogenesis
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PO2813
ANTIPROLIFERATIVE ACTIVITY OF BUTTERMILK, 
MILK FAT GLOBULE MEMBRANE AND ISOLATED 
LIPID FRACTIONS ON TEN HUMAN CANCER CELL 
LINES
P. Castro-Gómez1, L M. Rodriguez-Alcalá1, M V. Calvo1, 
F. Holgado2, J E. Carvalho3, J. Fontecha1

1Instituto de Investigación en Ciencias de la Alimen-
tación (CIAL, CSIC-UAM), Bioactividad y Análisis de 
los Alimentos, Madrid, Spain 
2Instituto de Ciencia y Tecnología de Alimentos y 
Nutrición (ICTAN) CSIC, Madrid, Spain 
3Chemical, Biological and Agricultural Multidiscipli-
nary Research Center (CPQBA/UNICAMP), Paulínia, 
Brazil

Background and objectives:Buttermilk, a by-product ob-
tained during the production of butter, contains high amounts 
of residual milk fat globule membrane (MFGM) which has 
been assessed for its immunomodulatory, antimicrobial and 
anticarcinogenic capacity. Besides glycolipids and membrane 
specific proteins buttermilk is a major source of milk polar 
lipids (60-70%), although their proportions vary greatly de-
pending on the milk specie, treatment and the procedure used 
for the isolation and analysis.The objective of this preliminary 
study is to evaluate the antiproliferative impact of buttermilk 
and different fractions isolates on ten human cancer cell lines.

Methods:Antiproliferative capacity of powder buttermilk 
(PB) and four isolated fractions as MFGM, total lipids (TL), 
and neutral (NL) and polar lipids (PL) obtained by SPE frac-
tionation, were assayed on up to ten human cancer cell lines. 
Concentrations between 1 ng/mL and 100 µg/mL of all samples 
were assayed. Doxorubicin was also included as a positive con-
trol at same concentrations.

Results:Lipid classes of the assayed samples, analyzed by 
HPLC-ELSD, revealed an increased amount of phospholipids 
percentage, accounted for about 43%, 50% and 72% of the PB, 
MFGM and NL respectively. The preliminary results of the ex-
periments carried out showed a slight cytotoxicity effect of the 
studied samples in all cancer cell lines at the concentrations 
employed.

Conclusions:Under the experimental conditions of this 
preliminary study, none of the buttermilk and lipid fractions 
samples assayed confirmed a significant inhibiting prolifera-
tion of the ten human cancer cell lines employed.This work 
has been supported by CENIT-SENNIFOOD and CYTED-
IBEROFUN Projects.

Key words: antiproliferative activity, buttermilk, MFGM, 
cancer cell lines

PO2814
BIOACTIVE FATTY ACIDS OF PUFA-ENRICHED 
BUTTERS FROM THE PARMIGIANO REGGIANO 
CHEESE AREA, AND COMPARISON WITH SOME 
EUROPEAN COMMERCIAL BRANDS
E. Guerra1, A. Gori1, Mª F. Caboni1

1Department of Agricultural and Food Sciences 
(DISTAL), University of Bologna, Cesena, Italy

Background and objectives: Butter is one of the most 
complex of all edible fats with a wide range of fatty acids (FA) 
identified to date. The saturated fraction (SFA) account for the 
majority of all the FA, followed by mono- and poli-unsaturated 
fraction (MUFA and PUFA). Furthermore, butter contains mi-
nor FA considered bioactive for humans for their health giving 
properties, such as butyric acid, rumenic acid (CLA), the es-
sential linoleic and α-linolenic acid (n-6, and n-3). Their con-
tent in dairy fat can be improved mostly by feeding strategies 
contemplating the supplementation of unsaturated fat sources. 
The aim of this investigation was to study the FA composition 
of experimental butters produced in the Parmigiano-Reggiano 
Cheese Consortium (CFPR) area, in response to extruded lin-
seed supplementation to dairy cows, and compare the amelio-
rating effect with commercial butters.

Methods: 32 butter samples were analyzed by fast gas-chro-
matography. Italian and foreign butters, 21 and 7 respectively, 
were collected at local markets in Europe, while 4 experimen-
tal butter samples where produced at a local dairy farm in 
the CFPR area, from fresh outcrop milk creams obtained by 
supplementing the traditional diet of dairy cows with 300 g d-1 
of extruded linseed.

Results: With the respect to the Italian and foreign butter 
samples, experimental butter showed a lower content of me-
dium-chain SFA (-8.5% and -8.6%), a better SFA/UFA ratio 
(1.78), a higher content of CLA (+32% and +15,3%), total n-3 
PUFA (+56,4% and +28,8%) and trans fatty acids (+23.8% and 
+11.1%).

Conclusions: This study support the feasibility for a sustai-
nable production of value-added by-product of dairy industry. 
The feeding strategy adopted, could be conveniently applied 
to achieve a high level of bioactive fatty acids, leading to the 
production of dairy products that may be more beneficial to 
consumers.

Key words: butters, enrichment, bioactive fatty acids.
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PO2815
CHEESE WHEY PROTEINS AND THEIR HYDRO-
LYSATES AS DIETARY SUPPLEMENT TO AGED 
RATS: MUSCLE PROTEIN, BONE CALCIUM AND 
BIOCHEMICAL PARAMETERS ANALYSIS
A J. Goulart1, J C. Bassan1, T M S. Bezerra2, D P. Mar-
ques1, R. Monti1

1Faculdade de Ciências Farmacêuticas - UNESP Univ 
Estadual Paulista, Brazil 
2Instituto de Química - UNESP Univ Estadual Paulis-
ta, Brazil

Background and objectives: Cheese whey proteins and 
their hydrolysates are composed of high biological value due 
to the presence of bioactive peptides and high concentration of 
essential amino acids, and different hydrolysates can be obtai-
ned depending on the specificity of the used proteases. 

Methods: In this work, cheese whey proteins and their hy-
drolysates of medium and high degree of hydrolysis were used 
as dietary supplement of aged Wistar rats (age 17 months). It 
was analyzed the weight gain, muscle mass and bone mass of 
the animals, as well as biochemical tests for glucose, choleste-
rol, triglycerides, HDL, TGO, TGP, urea, creatinine and serum 
calcium. Four experimental groups were used: control group 
without supplement (G1), supplemented with integral proteins 
group (G2), supplemented with protein with low degree of hy-
drolysis (G3) and group supplemented with protein with high 
degree of hydrolysis (G4). 

Results: All supplemented groups presented increa-
se (p<0.05) of total muscle protein and bone calcium. G3 
group presented the best results (6.33±0.4mg/100g-1 and 
498.87±6.0mg.g-1, respectively). G2 and G3 groups presented 
a 20% and 17% decrease in triglycerides in relation to control 
group G1 and G4HDL, TGO and TGP did not differ between 
the groups, but it was verified a tendency of increase of HDL in 
groups supplemented and a tendency of decrease of TGO and 
TGP, mainly in G3; this same group also showed significant 
increase in serum calcium compared to other groups (about 
15%). Other biochemical analysis did not show changes bet-
ween G2, G3 and G4 groups compared to G1By these results 
we conclude that dietary supplementation for aged rats with 
cheese whey proteins with medium degree of hydrolysis impro-
ved liver functions of the animals; they also showed a gain of 
muscle mass, suggesting that their use may reduce sarcopenia.
Acknowledgements: CNPq, FAPESP, CAPES, PNPD/CAPES

Key words: cheese whey proteins hydrolysates; dietary 
supplementation; sarcopenia.

PO2816
ORAL ABSORPTION OF RUMENIC, VACENIC AND 
ALFA-LINOLENIC ACID AFTER DIETARY INTAKE 
OF MILK FAT NATURALLY ENRICHED IN PUFA
L M. Rodriguez-Alcalá1, J. Fontecha1, M. Juárez1, A. Ana-
dón2, M A. Martínez2, I. Ares2, M R. Martínez-Larrañaga2

1Instituto de Investigación en Ciencias de la Alimen-
tación (CIAL, CSIC-UAM), Bioactividad y Análisis de 
los Alimentos, Madrid, Spain 
2Universidad Complutense de Madrid, Faculty of 
Veterinary Medicine, Department of Pharmacology 
and Toxicology, Madrid, Spain

Background and objectives:Milk fat naturally enriched 
in PUFAs have been tested in animals and humans reporting 
a positive effect on cardiovascular risk factors. Despite the 
evidences, little data exist about oral bioavailability of CLA, 
trans-vacenic (TVA) and alfa-linolenic (ALA). This knowledge 
constitutes valuable information to adjust the dosage in future 
population and clinical studies. The aim of the present research 
is to know if the Rumenic acid (RA) (major CLA isomer), TVA 
and ALA of an enriched goat milk fat (EDF) after oral adminis-
tration in rats are absorbed.

Methods:Goat milk fat (EDF) naturally enriched in RA, 
TVA and ALA was administered orally by gavage (3g EDF/kg 
b.w. equivalent to 153 mg TVA/kg b.w., 46.14 mg RA/kg b.w., 
31 mg ALA/kg b.w.) to Wistar rats. Serial blood samples were 
collected after oral administration. Plasma concentrations of 
RA, TVA and ALA were determined by GC/MS.

Results:TVA, RA and ALA were rapidly absorbed through 
the gastrointestinal in rats. The plasma concentrations of TVA, 
RA and ALA appeared to reach maximal concentrations at 2 h. 
The absorption grade was not dose-dependent. The maximal 
plasma concentrations were 65.5±12.5 µg ALA/mL, 45.9±5.9 
µg TVA /mL and 21.1±5.8 µg RA/mL.In addition, while both 
TVA and RA were detected until 24 h after dose, ALA was still 
present at 48 h showing a plasma concentration of 10.4±2.2 µg 
/mL.

Conclusions:The present study indicates that when given 
orally a goat milk fat naturally enriched in RA, TVA and ALA, 
these components were absorbed and likely distributed throug-
hout the body by the circulation blood to exert systemic effects.
Further research is needed to complete the kinetic characteris-
tics of RA, TVA and ALA.Acknowledgements: This work has 
been supported by CONSOLIDER FUN-C-FOOD Project.

Key words: Milk fat, fatty acid bioavailability
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PO2817
EVALUATION “IN VITRO” AND “IN VIVO” OF THE 
ANTIOXIDANT CAPACITY OF THE BOVINE CHEE-
SE WHEY PROTEINS AND THEIR HYDROLYZATES
J C. Bassan1, O A. Barbosa1, A L M. Nasser1, T B. Cesar1, R. 
Monti1, A J. Goulart1

1Faculdade de Ciências Farmacêuticas, UNESP Univ 
Estadual Paulista, São Paolo, Brazil

Background and objectives: The whey, a by-product of the 
manufacture of cheeses, although potent environmental pollu-
tant, has a high nutritional value and an undeniable amount of 
bioactive peptides. The objective of this work was to evaluate 
the antioxidant capacity of cheese whey proteins and their hy-
drolysates and its effects as dietary supplements on oxidative 
stress in Wistar rats. 

Methods: All rats were treated with diet AIN 93M and water 
ad libitum. Supplemented groups received 110 mg prot/ani-
mal/day of integral whey proteins (IWP), or hydrolysates with 
low or high degree of hydrolysis (LDH and HDH, respectively).
The antioxidant capacity of the hydrolyzates and four groups of 
rats blood serum (control, IWP, LDH and HDH) was evalua-
ted by the reduction of 2,2-diphenyl-1-picrylhydrazyl (DPPH) 
and lipid peroxidation of the serum of these same groups was 
assessed by thiobarbituric acid reactive substances (TBARS). 

Results: The results showed that in spite of the hydrolyza-
tes show a tendency to decrease lipid peroxidation, this change 
was not significant. The antioxidant capacity of LDH and HDH 
hydrolysates increased 71.4% and 134.1%, respectively, compa-
red to IWP. However, there was a significant decrease (approxi-
mately 70%) in the antioxidant capacity of the animals serum 
treated with LDH and HDH in relation to the control and the 
IWP groups (p>0.05) after 43 days of supplementation. 

Conclusions: These results showed the production of an ex-
pressive amount of bioactive peptides and/or amino acid with 
antioxidant activity by different conditions of hydrolysis, but 
in the gastrointestinal tract these compounds can be degraded, 
resulting in the reduction of its antioxidant activity. However, 
in another work of our group, the amino acids released un-
der these same conditions of hydrolysis showed positive results 
‘in vivo’ for the synthesis of muscle mass.Acnowledgements: 
CNPq, FAPESP, CAPES, PNPD/CAPES.

Key words: antioxidant capacity; lipid peroxidation, bioac-
tive peptides.

PO2818
PRODUCTION OF MARGARINE AND SOYA/SUN-
FLOWER OIL WITH LYOPHILIZED TOMATO PEEL 
POWDER AS A NATURAL ADDITIVE
Z. Sofiane1, M. Abdelhak, A. Ali, B. Amar
1Food Technology Department Faculty of Enginee-
ring Science, Boumerdes University Boumerdes, 
Algeria 
2Physiology and Behaviour Laboratory Institute of 
Food, Nutrition and Health ETH Zurich Schorenstr, 
Schwerzenbach, Switzerland 
3Food Technology Department, ENSA, Elaharrach, 
Algeria 
4Food Technology Department Faculty of Enginee-
ring Science, Boumerdes University Boumerdes

Background and objectives: Through derived fat products 
we understand the fats that have a different composition and 
structure than their original ones. The largest part of the deri-
ved fat products can be conditioned through nutritive elements 
incorporation, colorants, antioxidants, preservatives etc. Such 
incorporation is not similar to the chemico-structural deri-
vation.Although, the use of the chemicals additives is limited 
because of their toxic effect. Natural additives are believed to 
be healthy and are of good quality. The studies have shown that 
the increased consumption of tomatoes decrease the risk of 
occurrence of cardiovascular diseases, and prostate, lung and 
digestive system cancers.The main point of the research was to 
determine the antioxidant activity of freeze-dried tomato peels 
and the oxidative resistance of soya/sunflower oil and margari-
ne rich with lycopene tomato peel waste.

Methods: Tomato peel from the industry was freeze-dried, 
ground with a milland stored at -10 °C. The margarine was 
manufactured according to a industrial formula for Fleurial 
Cevital product: fat (80%) and water (20%). The colour was 
measured with a Chroma Meter CR-200. The oxidative resis-
tance of soya/sunflower oil and margarine rich in lycopene was 
measured with rancimat test.

Results: A margarine and soya/sunflower oil enriched in 
lycopene, of good sensory quality has been produced contai-
ning a level of lycopene (0.17-0.45 mg/100g), that can increase 
the intake of this carotene in the diet. 

Conclusions: The direct use of this by-product, avoiding 
lycopene extraction has obvious advantages. The use of dry 
tomato peel has successfully inhibited lipid oxidation (2.61 
mg malonique dialdehyde/100g), and improved the oxidative 
resistance (30 % / control)and color of margarine and soya/
sunflower oil rich in lycopène during storage, hence possibility 
of partial replacement of chemical additives (coloring/antioxi-
dant) by tomato peel in margarine and other fat derived.

Key words: tomato peel, lycopene, margarine, edible oil, 
antioxidant activity
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PO2819
A METABOLITE PROFILING APPROACH ALLOWS 
THE CHARACTERIZATION AND CLASSIFICATION 
OF THREE COMMERCIAL VARIETIES OF CUCUMIS 
MELO.
C. Rodríguez-Pérez1,2, R. Quirantes-Piné1,2, L. Gil-Martí-
nez1,2, A. Segura-Carretero1,2, A. Fernández-Gutiérrez1,2

1Department of Analytical Chemistry, Faculty of 
Sciences, University of Granada, Granada, Spain 
2Functional Food Research and Development 
Center, Health Science Technological Park, Granada, 
Spain

Background and objectives: A positive correlation between 
consumption of fruits and protection against chronic diseases 
has been observed. Fruit represents one of the major source 
of phytochemicals and other useful compounds such as amino 
acids and fatty acids. Melon (Cucumis melo L.) belongs to the 
Cucurbitaceae family. It is a typical fruit presents in most of the 
world diets.In this work, we present a complete and exhaustive 
metabolite profile of 15 methanolic extracts from three diffe-
rent melon varieties (Piel de sapo, Galia and Cantaluz) reco-
llected in different ripening period.

Methods: HPLC-ESI-Q-TOF-MS analyses were carried out 
to characterize the phenolic and others polar compounds. The 
mass accuracy and true isotopic pattern in both MS and MS/
MS spectra provided by QTOF-MS made possible the tentative 
identification of many well-known compounds present in me-
lon.Multivariate analysis was carried out using principal com-
ponent analysis (PCA) to determine which compounds contri-
buted more to draw distinctions within the different varieties.

Results: More than 40 compounds were tentatively charac-
terized. Some of them have never been described before in me-
lon or cucurbitacae family. PCA showed a separation between 
the three varieties. In the PCA scores plots (PC1 vs. PC2), the 
separation of groups according to the varieties may be clearly 
observed and the loadings plot indicates the masses and reten-
tion time values responsible for this separation. In this way, five 
compounds were found as the main responsible for the groups’ 
segregation.

Conclusions: Those methods have allowed to profundize 
about the metabolite profile of Cucumis melo. To our knowled-
ge, it is the first time in which tandem mass spectrometry is 
used to characterize melon samples and molecular markers of 
Piel de sapo, Galia and Cantaluz varieties are established.

Key words: Cucumis melo, metabolite profile, PCA.

PO2820
ANGIOTENSIN I-CONVERTING ENZYME INHIBI-
TORY AND ANTIOXIDANT PEPTIDES FROM SAL-
MON PROTEINS OBTAINED VIA HYDROLYSIS AND 
DIGESTION
M. Darewicz1, J. Borawska1, P. Minkiewicz1, G. Vega-
rud2, A. Iwaniak1

1Deptartment of Food Biochemistry, University of 
Warmia and Mazury, Olsztyn, Poland 
2Department of Chemistry, Biotechnology and 
Food Science, Norwegian University of Life Scien-
ces, Aas, Norway

Background and objectives: Fish proteins are considered 
as an interesting source of bioactive peptides. The aim of this 
study was to identify ACE inhibitory and antioxidant peptides 
in hydrolysates of salmon myofibrillar and sarcoplasmic pro-
teins, obtained via different ways of human digestive tract con-
ditions simulation.

Methods: The study covered the in silico part – with the 
use of UniProt database, BIOPEP database and tools available 
within, Fragment Ion Calculator and Sequence Specific Reten-
tion Calculator application. The next step was in vitro hydroly-
sis - with the use of commercial enzymes, and ex vivo digestion 
- with the use of human digestive juices isolated from human 
individuals. Bioactive peptides in the obtained hydrolysates 
were identified using RP-HPLC with MS detector based on the 
expected retention times.

Results: Peptide sequences, which from the theoretical 
point of view, should be released during the hydrolysis, were 
selected from the results of the in silico part of study. The iden-
tification of bioactive peptides in hydrolysates of salmon pro-
tein isolates was possible via the expected retention times for 
each of the selected sequence calculation. The comparison of 
theoretical and experimental retention times of searched pep-
tides was the basis for identification and analysis. For example 
the predicted retention time of antioxidative peptide FIKK was 
19.15 min and the retention time observed during the study 
was 19.06 min and 20.13 min for in vitro and ex vivo samples 
respectively.ACE inhibitory peptides ALPHA, IVY, IW, TVY, 
HL and antioxidative peptides FIKK, PHL, PW, HL were iden-
tified in both kinds of hydrolysates but ACE inhibitory peptides 
IWHHT and GL were presented only in ex vivo hydrolysates.

Conclusions: During in vitro hydrolysis and ex vivo diges-
tion different products were released. Salmon proteins can be 
the source of ACE inhibitors and antioxidant peptides.

Key words: bioactive peptides, salmon, digestion, hydroly-
sis
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PO2821
EFFECTS OF STARCH ON THE ANTIOXIDANT CA-
PACITY OF GUARANA POWDER (PAULLINIA CU-
PANA) UNDER CONDITIONS OF IN VITRO DIGES-
TION
T M N. Mendes1, L C B. Fontes1, E A F S.Torres1

1Departament of Nutrition, School of Public Health, 
University of São Paulo (USP), Sao Paulo, Sao Paulo, 
Brazil

Background and objectives: Epidemiological evidence 
suggests that the antioxidant properties of polyphenols may 
impart health benefits, but the information concerning the 
antioxidant capacity of polyphenols in the presence of dietary 
nutrients is limited. The aim of this work was to evaluate the 
effects of starch on the antioxidant capacity of guarana powder 
(Paullinia cupana) under conditions of in vitro gastrointestinal 
digestion. 

Methods: Samples of guarana and guarana associated with 
starch were subjected to an in vitro enzymatic digestion with 
pepsin, pancreatin and bile salt (stomach and small intestine). 
These samples were analyzed for total phenolics (TP) by Folin-
Ciocalteu, procyanidins (PC) by butanol-HCl hydrolysis, Tro-
lox equivalent antioxidant capacity (TEAC) assay with ABTS 
radical anion and oxygen radical absorbance capacity (ORAC) 
using fluorescein as the fluorescent probe. Analysis of variance 
(ANOVA) and significance test (p<0.05) were realized using 
the SAS software. 

Results: The yield from enzymatic digestion of guara-
na powder showed the highest statistically significant values 
of TP (110.38mg GAE/g) and ORAC (3254.60µM Trolox 
equivalents/g). The decrease in antioxidant capacity observed 
when guarana was associated with starch, may be attributed 
to physicochemical interactions of guarana polyphenols and 
this nutrient. There was no statistical difference between values 
found of PC from the yield of guarana and guarana associated 
with starch; probably procyanidins do not interact with starch. 
However, the highest statistically significant value of TEAC was 
found in the yield of enzymatic digestion from guarana asso-
ciated with starch (725.37µM Trolox equivalents/g).

Conclusions: The results obtained indicate that starch 
affect the antioxidant capacity of guarana powder, decreasing 
to TP and ORAC, increasing to TEAC, but does not affect the 
bioaccessibility of procyanidins from guarana powder.

Key words: Antioxidant capacity, in vitro digestion, guara-
na powder, starch.

PO2822
CITRUS FLAVONOIDS INHIBIT LDL OXIDATION 
AND MONOCYTE ADHESION IN ENDOTHELIAL 
CELLS
M. Tani1, Y. Kishimoto1, K. Ushioda1, K. Nomoto1, E. Sai-
ta1, M. Yoshida2, K. Kondo1

1Ochanomizu University, Japan 
2Tokyo Medical and Dental University, Japan

Background and objectives: LDL oxidation and monocyte 
adhesion to endothelial cells are critical and initiating factors 
in the pathogenesis of atherosclerosis. Citrus fruits are one of 
the most popular fruits in the world, and contain many antio-
xidants such as flavonoids. In this study, we examined whether 
citrus flavonoids could inhibit LDL oxidation and monocyte 
adhesion to endothelial cells.

Methods: The effects of citrus flavonoids on human um-
bilical vein cells (HUVEC)–mediated LDL oxidation were de-
termined by TBARS production and LDL mobility. The static 
monocyte adhesion assay was carried out using HUVECs and 
THP-1 cells. The protein expression of adhesion molecule and 
eNOS was detected by western blot assay.

Results: Eriodictyol, hesperetin and naringenin inhibited 
HUVEC-mediated LDL oxidation. Citrus flavonoids decreased 
TNF-α-induced monocyte-endothelial adhesion (eriodictyol: 
61.1 %, hesperetin: 59.8 %, naringenin: 79.5 %). The ICAM-
1 protein expression and NFkB activation were suppressed by 
citrus flavonoids.

Conclusions: These results suggest that citrus flavonoids 
may have anti-atherogenic effect through inhibiting LDL oxi-
dation and monocyte adhesion to endothelial cells.

Key words: Flavonoids, LDL oxidation, endothelial cells

PO2823
EVALUATION OF ESSENTIAL OIL-DERIVED COM-
PONENTS FOR PREVENTION OF LIFESTYLE-RELA-
TED DISEASES TARGETED TO COX-2 AND PPAR
H. Inoue1, Y. Takizawa1, A. Takai1, A. Itoh1, S. Yoshii1, Y. 
Itoh1, R. Nakata1

1Department of Food Science and Nutrition, Nara 
Women’s University, Japan

Background and objectives:COX-2, the rate-limiting en-
zyme in prostaglandin biosynthesis, plays a key role in inflam-
mation and circulatory homeostasis. PPARs, ligand-dependent 
transcription factors belonging to the nuclear receptor super-
family, regulate lipid matobalism, cell proliferation and inflam-
mation, and are involved in the control of COX-2 expression, 
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and vice versa. Several natural food-derived components such 
as resveratrol have been identified as suppressors of COX-2 ex-
pression and activators of PPARs (Neurosci. Lett. 2003, Nutr. 
Metab. 2010, Biol. Pharm. Bull. 2012). These two properties 
targeted to COX-2 and PPARs will be useful in evaluating 
functional food components against lifestyle-related diseases.

Methods:We evaluated essential oils from various plants 
using the in vitro cell-based transfection assay, and found that 
several chemical components have these properties (J. Lipid 
Res. 2010, Biochim. Biophys. Acta 2010, Biotech. Biochem. 
Biophys. 2011). 

Results: From thyme, lemongrass and rose oils, we identi-
fied carvacrol, citral and citronellol/geraniol as major compo-
nents of the activator of PPARα and γ and suppressor of COX-
2 expression, respectively. PPARγ -dependent suppression of 
COX-2 promoter activity was also observed in response to car-
vacrol and citral treatments.

Conclusions:These results will be important in understan-
ding the anti-lifestyle-related disease properties of food-deri-
ved functional components. We are now working on this study 
from in vitro cell culture to in vivo PPARγ knockout mice. Sup-
ported by Grants-in Aid for Scientific Research (Nos. 24300217 
and 21700753) from the Ministry of Education, culture, Sports, 
Science, and Technology, Japan.

Key words: COX-2, PPAR, essential oil, anti-lifestyle-rela-
ted disease

PO2824
COOPERATIVE EFFECTS OF SOY ISOFLAVONES 
AND CAROTENOIDS ON OSTEOCLAST FORMA-
TION.
M. Tadaishi1, Y. Nishide1, Y. Tousen1, M C. Kruger2, Y. Ishi-
mi1

1Department of Food Function and Labeling, Natio-
nal Institute of Health and Nutrition, Tokyo, Japan 
2Institute of Food, Nutrition and Human Health, 
Massey University, Palmerston North, New Zealand

Background and objectives: Osteoclasts play a major role 
in bone resorption. The functional food components that act 
on bone metabolism are poorly understood. Soy isoflavones 
and carotenoids are present in food such as soy beans and fruit, 
respectively, and are reported to inhibit osteoclast formation. 
Cooperative effects of these components on bone metabolism, 
however, have not been clarified. Thus, this study aimed to in-
vestigate the cooperative effect of soy isoflavones and carote-
noids on osteoclast formation in vitro.

Methods: Bone marrow cells (BMC) from ddy mice (male, 
6-9 wk old) were cultured in alpha-MEM containing 10% FBS 
and 1% Penicillin-Streptomycin medium. For osteoclast for-

mation, 100 ng/ml recombinant human RANKL and 100 ng/
ml recombinant mouse M-CSF were added with or without 
soy isoflavones (daidzein, genistein and R,S-equol) and caro-
tenoids (zeaxanthin and lutein). Cells were stained for tartrate-
resistant acid phosphatase (TRAP) after 6 days since induction 
of osteoclast differentiation by RANKL and M-CSF. TRAP 
positive cells containing three or more nuclei were counted as 
TRAP-positive multinuclear osteoclast like cells (MNC).

Results: While addition of genistein and R, S-equol did not 
have a significant effect, daidzein, zeaxanthin and lutein sig-
nificantly decreased the number of TRAP-positive MNC in 
a dose dependent manner. The combination of either 10-5M 
daidzein or genistein with 10-5M of the carotenoids, enhanced 
the effect of either compound on the number of TRAP-positive 
MNC significantly.

Conclusions: It is the first report of possible cooperative 
effects by soy isoflavones and carotenoids on osteoclast forma-
tion. These results suggested that combination of soy isoflavo-
nes and carotenoids have the ability to enhance their individual 
inhibitory effects on osteoclast formation. These findings are of 
importance indicating a possible effect of functional foods con-
taining these components on bone metabolism and prevention 
of bone loss.Acknowledgements: JST; MBIE NZ.

Key words: Soy isoflavone, Carotenoid, Osteoclast forma-
tion, Bone

PO2825
HYDROLYZABLE TANNINS IN THE LEAF EXTRACT 
OF EUCALYPTUS GLOBULUS SUPPRESS FRUCTO-
SE ABSORPTION IN THE CACO-2 CELL LINE
K. Sugimoto1,2, Y. Kanako2, M. Amako2, M. Yoshimura3, 
Y. Amakura3, N. Harada4, R. Yamaji4, T. Fujita5, K. Naka-
gawa1, S. Hayashi1, H. Inui2, 4

1Research and Development Center, Nagaoka Per-
fumery Co., Ltd, Japan 
2Center for Research and Development of Bioresou-
rces, Osaka Prefecture University, Japan 
3Department of Pharmacognosy, College of Phar-
maceutical Sciences, Matsuyama University, Japan 
4Department of Applied Biological Chemistry, Gra-
duate School of Life and Environmental Sciences, 
Osaka Prefecture University, Japan 
5Department of Sciences of Functional Foods, 
Graduate School of Agriculture, Shinshu University, 
Japan

Background and objectives: Fructose consumption has in-
creased in the past three decades due to the use of high-fructo-
se corn syrups as sweeteners in beverages and processed foods. 
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Excess fructose intake induces adiposity and insulin resistance 
syndrome, which can lead to non-alcoholic fatty liver disease, 
diabetes mellitus, and hypertension. Inhibition of fructose ab-
sorption may suppress diseases caused by fructose ingestion. 
It was previously demonstrated that Eucalyptus globulus leaf 
extract (ELE) inhibited intestinal fructose absorption (but not 
glucose absorption) in humans and rats. However, the active 
ingredients in ELE have not yet been identified.

Methods: To identify the constituent that inhibits fructose 
absorption in the intestine, ELE was subjected to bioactivity-
guided fractionation through column chromatography and 
preparative high-performance liquid chromatography. Further, 
human intestinal epithelial Caco-2 cells were cultured in vitro 
on membrane filters and the apical sides were exposed to 1 mM 
fructose with or without ELE for 4 h. The fructose absorption 
was measured by analyzing the fructose concentration in the 
medium on the basolateral side.

Results: A 1 mg/mL dose of ELE inhibited 65% of fructose 
absorption. A hydrolyzable tannin, tellimagrandin I, was isola-
ted as an inhibitory component (yield, 0.13%) with an inhibi-
tion rate of 49% at a dose of 0.005 mg/mL. Related compounds 
casuarictin, oenothein B, pedunculagin, strictinin, tellima-
grandin II, 1,3-O-digalloyl-4,6-hexahydroxydiphenoyl-ƒÀ-D-
glucose, and tri-, tetra-, and penta-O-galloyl-ƒÀ-D-glucoses 
exhibited inhibitory activity similar to that of tellimagrandin 
I. These compounds did not affect glucose absorption. In con-
trast, the aglycones of these tannins, ellagic acid and gallic acid, 
and other types of polyphenols (e.g., (+)-catechin, (-)-epigallo-
catechin 3-O-gallate, and quercetin) showed a low or no inhi-
bitory activity.

Conclusions: Hydrolyzable tannins, such as tellimagrandin 
I, are the primary constituents of ELE responsible for inhibi-
tion of fructose absorption.

Key words: intestinal fructose absorption, eucalyptus, hy-
drolyzable tannin, glucose transporter, GLUT5

PO2826
SUBCELLUALR LOCALIZATION OF MIRACULIN 
AND ITS FUNCTIONAL EXPRESSION IN E.COLI
A. Takai1, T. Matsuyama1, M. Satoh1, A. Ito1, S. Yoshii1, Y. 
Ito1, R. Nakata1, T. Aoyama2, H. Inoue1

1Department of Food Science and Nutrition, Nara 
Women’s University, Nara, Japan 
2Institute of Chemical Research, Kyoto University, 
Uji, Kyoto, Japan

Background and objectives: Losses or modifications of 
taste and smell are common in the elderly and result from 
aging and environmental stresses, which also represent risk 
factors for nutritional and immune deficiencies. However, litt-

le is known about the molecular mechanism of losses or mo-
difications to these tastes.Miraculin isolated from red berries 
of Richadella dulcifica, a native shrub of West Africa, has the 
unusual property of modifying a sour taste into a sweet one. 
This homodimer protein consists of two glycosylated polypep-
tides that are cross-linked by a disulfide bond and belongs to 
the Kunitz-type soybean trypsin inhibitor (STI) family.

Methods: To clarify the functional relation of miraculin 
with Kunitz-type STIs, we investigated its subcellular localiza-
tion and trypsin inhibitory activity. 

Results: In transgenic Arabidopsis thaliana, miraculin, fu-
sed to yellow fluorescent protein, localized to and outside the 
plasma membrane depending on the putative secretion signal 
peptide. When transgenicseedlings were cultured in liquid me-
dium, miraculin was present in the supernatant only after ce-
llulase treatment. No trypsin inhibitory activity was detected in 
native or recombinant miraculin. From these results, miraculin 
is secreted outside the plasma membrane through the function 
of a signal peptide, conserved in some Kunitz-type STIs, whe-
reas its trypsin inhibitory activity was lost during its functional 
evolution related to its dimer formation.Functional expression 
of miraculin was reported in host cells with the ability to gl-
ycosylate proteins, such as lettuce, tomato and the microbe As-
pergillus oryzae, but not E. coli. 

Conclusions: Thus, a question remains as to whether gl-
ycosylation of miraculin is essential for its taste-modifying 
properties. We find that recombinant miraculin expressed in 
E. coli has a taste-modifying property as a homodimer, not as a 
monomer, demonstrating that glycosylation is not essential for 
the taste-modifying property (J. Biochem. 2009 145, 445-50).

Key words: miraculin, taste, taste-modification, trypsin in-
hibitor

PO2827
MOLECULAR MECHANISM OF PPARγ ACTIVA-
TION BY RESVERATROL
Y. Takizawa1, R. Nakata1, K. Matsushita1, S. Hongo1, A. 
Matsumoto1, A. Takai1, H. Inoue1

1Department of Food Science and Nutrition, Nara 
Women’s University, Nara, Japan

Background and objectives:Resveratrol, a phytoalexin and 
antioxidant polyphenolic compound found in red wine and 
various plant products, has long been suspected to have car-
dioprotective effects and to be a contributor to the so-called 
‘French paradox’ (i.e., the relatively low incidence of coronary 
heart disease in France compared to other developed countries 
with comparable diets). We found that resveratrol is a triple 
activator for nuclear receptor PPAR,/and, and that daily oral 
intake of resveratrol protects brain in a mouse ischaemic stroke 
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model but not in PPAR? knockout mice (Neurosci Lett 2003 & 
Nutr Metab 2010). These dates suggested that PPAR? may be a 
potential molecular target for the treatment of coronary heart 
disease and stroke (Biol Pharm Bull 2012).

Methods:We indicated that 4’hydroxy group of resveratrol 
plays a key role in activation of PPAR by (1) comparison with 
structure-activity relationship among various polyphenols and 
a synthetic resveratrol analogue in cell-based reporter assays, 
(2) docking mode simulation based on the reported crystal 
structure of PPAR? ligand binding domain with its agonist, and 
the following verifying mutation analyses, and (3) PPARactiva-
tion by a resveratrol analogue in vitro and in vivo.

Results:An examination of the structure-activity relations-
hips of resveratrol-related compounds revealed that the 4?-hy-
droxyl group of resveratrol is functionally important for the 
direct activation of PPAR?. This finding was confirmed by a 
docking model simulation with a subsequent experiment using 
the crystal structure of the PPAR LBD, as well as by an in vivo 
investigation of PPAR activation by resveratrol analogs.

Conclusions:These results suggest that PPAR? is one of the 
direct molecular targets for resveratrol.Supported by Grants-
in Aid for Scientific Research (Nos. 24300217 and 21700753) 
from the Ministry of Education, culture, Sports, Science, and 
Technology, Japan.

Key words: resveratrol, PPAR, polyphenol

PO2828
COOKING PROCESS DECREASES IODINE CON-
TENT BUT INCREASES PHENOLIC COMPOUNDS 
IN IODINE SUPPLEMENTED CARROTS
J. Kapusta-Duch1, R. Bieanowska-Kopeæ1, S. Smoleñ2, 
Pysz1, A. Kopeæ1, E A. Pitkowska1, R. Rakoczy2, A. Koro-
nowicz1, Ł.Skoczylas2

1Department of Human Nutrition, Agricultural Uni-
versity in Krakow, Krakow, Poland; 
2Department of Soil Cultivation and Fertilization of 
Horticultural Plants, Faculty of Horticulture, Agricul-
tural University in Krakow, Krakow, Poland

Background and objectives: A lot of people around the 
world suffer from iodine deficiency. The major reason for iodi-
ne deficiency its low amount in daily diets.The objective of this 
study was to assess of iodine, phenolic compounds concentra-
tion and antioxidant activity of raw and cooked carrots which 
were biofortified with the iodine during cultivation.

Methods: Carrots (Ducus carrota L.) were cultivated in 
heavy soil in 2012; including the following treatments: 1- con-
trol (without iodine application), 2- KI fertilization (2.5 kg 
ha-1 pre-sowing and 2.5 kgha-1 as a top dressing).Carrots 
storage roots from both treatments were washed (half of them 

was peeled) and cooked for 20, 30 and 40 min. The propor-
tion of water to vegetables was 2:1The concentration of iodine 
was determined by the ICP-OES with the use of the cold vapor 
generator technique. The antioxidant activity was determined 
by the measurement of the ability of scavenging free radical 
ABTS. The level of phenolic compounds was measured by the 
Poly-Swain and Hills method.

Results: Biofortification of carrots with KI significantly in-
creased the concentration of iodine compared to the control. 
The time of cooking had affected the concentration of iodine 
in the biofortified carrots (peeled and unpeeled). The lowest 
concentration of iodine was measured in carrots cooked for 40 
min. The highest capacity of scavenging free radicals was found 
in unpeeled control and biofortified carrots. The concentration 
of phenolic compounds was higher in control unpeeled cooked 
for 20 min. carrots.

Conclusions: The best source of iodine is raw carrots but 
the higher concentration of phenolic compounds was measu-
red in unfortified unpeeled and fortified carrots cooked for 20 
min.This work was financed by Polish National Science Center, 
project no. UMO-2011/03/D/NZ9/05560 (2012-2015).

Key words: iodine, antioxidant activity, carrots, biofrtifica-
tion.

PO2829
CHEMICAL COMPOSITION OF WHOLE, HUSKED 
GRAIN ADN HUSK OF SELECTED VARIETES OF 
BUCKWHEAT
A. Kopeæ1, E. Pisulewska2, E. Pi±tkowska1, T. Leszczyñs-
ka1

1Department of Human Nutrition, Agricultural Uni-
versity in Krakow, Krakow, Poland 
2Department of Crop Production Agricultural Uni-
versity of Krakow, Krakow, Poland

Background and objectives: Buckwheat is a gluten free 
grain and may be used in preparation of gluten free products. 
This grain is a good source of proteins, carbohydrates and fiber. 
The aim of this study was to determine the chemical composi-
tion of whole, husked grains and husk of selected varieties and 
lines of buckwheat.

Methods: Verities of buckwheat were obtained from Bree-
ding Station of Palikije, Lublin Poland. Following cultivars 
were used for study: Panda, Kora, 8/2008, 9/2006, 5/2006, 
21/2002Fractions of buckwheat, previously grounded, were 
used to measure the content of proteins, fat, ash, total dietary 
fiber using the AOAC methods.

Results: The results showed that the whole grain of buc-
kwheat, husked grains and husk, differed in terms of the con-
tent of chemical components. These differences also occurred 
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between the particular variants and families of buckwheat 
varieties.In all fractions of buckwheat, carbohydrates accoun-
ted for the largest percentage of whole determined chemical 
components and the richest source of them was husked gra-
ins especially Kora varieties. The content of proteins in whole 
and husked buckwheat grains was comparable. The richest in 
minerals was a fraction of whole buckwheat grains, whereas 
the smallest amount in the studied fractions appeared fat. The 
highest content of dietary fiber was found in husk.

Conclusions: Buckwheat is a rich source of carbohydra-
tes and dietary fiber especially not husked grains. This wheat 
should be more often used for preparation of food products.

Key words: buckwheat, proteins, carbohydrates, dietary fi-
ber

PO2830
EFFECTS OF FERMENTED SOY FOOD CONTAI-
NING S-EQUOL (SE5-OH) ON BONE LOSS, BLOOD 
FLOW, AND MAMMARY ESTRADIOL LEVELS IN 
OVARIECTOMIZED RATS
T. Ueno1, Y. Tousen2, S. Uchiyama1, Y. Ishimi2

1Otsuka Pharmaceutical Co., Ltd., Saga Nutraceuti-
cals Research Institute, Saga, Japan 
2National Institute of Health and Nutrition, De-
partment of Food Function, Tokyo, Japan

Background and objectives: We have developed a fermen-
ted soygerm food containing S-equol (SE5-OH) using equol-
producing lactic acid bacteria (Lactococcus strain 20-92). Sin-
ce S-equol has estrogen-like effects, there has been focused on 
its health benefits for postmenopausal women. In this study, 
we examined the effects of SE5-OH on bone mineral density 
(BMD), vascular function, and estradiol (E2) level in breast tis-
sue in ovariectomized (OVX) rats.

Methods: Eleven-week-old female SD rats underwent 
either a sham operation (sham group) or OVX. The OVX rats 
were divided into those groups: OVX+SE5-OH (SE) group), 
OVX+ S-equol (EQ) group, and OVX groups. The OVX+SE 
and the OVX+EQ groups were fed a same dose of 0.06% S-
equol. Tail blood flow was measured weekly. At 6 week, 24-
hour urine was collected for measurement of isoflavone and 
equol concentration and BMD of the lumbar spine and femur 
were measured by DXA. The breast fat tissue was collected and 
E2 level was measured.

Results: Tail blood flow was significantly decreased in 
the OVX group compared with the sham group at weeks 4, 
5, and 6Tail blood flows were higher in the OVX+SE and the 
OVX+EQ groups compared with the OVX group at weeks 
5 and 6The BMDs of lumbar spine and femur in the OVX + 
SE and the OVX + EQ groups were higher than those in the 

OVX group. Consequently, SE5-OH and S-equol prevented the 
OVX-induced decline in BMD. The E2 levels in the breast fat 
tissue in the OVX+SE and the OVX+EQ groups were lower 
compared with the OVX group.

Conclusions: SE5-OH and S-equol improved BMD, vascu-
lar function, and E2 level in breast tissue, suggesting that these 
may have health benefits for postmenopausal women including 
low breast cancer risk.

Key words: equol, soy, bone mineral density, blood flow

PO2831
REDUCED LIPID PEROXIDATION IN THE HEART OF 
DATE SEED POWDER FED RATS
W. Ibrahim1, H. Habib1, C. Platat1

1Department of Nutrition and Health,College of 
Food and Agriculture, UAE University, Al Ain, United 
Arab Emirates

Background and objectives: Date seeds have been shown 
to contain high amounts of polyphenols and a high antioxidant 
capacity. In a previous study we showed that date seed powder 
reduced lipid peroxidation in rat liver and serum. The purpose 
of this study was to determine the effect of date seed powder on 
lipid peroxidation in rat heart. 

Methods: Male Wistar rats (six weeks old) were fed a ba-
sal diet with 0%, 7% or 14 % date seed powder for 30 days. 
All three diets were isonitrogenous and isocaloric. At the end 
of the feeding period, rats were killed and heart homogenate 
was analyzed for the levels of the lipid peroxidation product 
malondialdehyde (MDA). Additionally, the levels of the antio-
xidants glutathione (GSH), ascorbic acid, and vitamin E were 
also determined. 

Results: Compared with the control group, rats fed either 
7% or 14% date seed powder had significantly (p<0.05) lower 
levels of heart MDA, and rats fed the 14% date seed powder 
diet had significantly lower heart MDA than those fed the 7% 
date seed powder diet. Date seed powder increased the levels 
of heart GSH and vitamin E in a dose-dependent manner, 
however, this effect was only statistically significant (p<0.05) 
for GSH.Ascorbic acid levels were not affected by any of the 
dietary treatments. 

Conclusions: The results obtained clearly showed that date 
seed powder reduced heart lipid peroxidation most likely due 
its high content of polyphenols. Date seeds are increasingly 
being demonstrated to exert ameliorative effects on oxidative 
damage, thus a potential for protection from diseases in which 
oxidative stress is involved.

Key words: Date seed, lipid peroxidation, antioxidant sta-
tus, heart, rat
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PO2832
EFFECTS OF ORIENTAL PLUM EXTRACT ON THE 
CONGNITIVE FUNCTION AND NEURODEGENE-
RATION-RELATED PROTEIN EXPRESSION IN DIET 
INDUCED TYPE 2 DIABETIC RTAS
H. Liao1, Y W. Chien1, S H. Lin1

1School of Nutrition and Health Sciences, Taipei 
Medical University, Taipei, Taiwan

Background and objectives: Recent studies have indicated 
that Type 2 diabetes mellitus (T2DM) is one of the risk factors 
of Alzheimer’s disease (AD). An impaired insulin signaling 
caused by insulin resistance may result in abnormal protein 
expressions in the brain and neuron damages. The study aimed 
to investigate the prevention of AD-type neurodegeneration by 
consuming polyphenols-rich oriental plum (Prunus salicina 
Lindl) extract on T2DM rats.

Methods: A 20-week period of high-fructose-high-coconut 
oil diet was given to induce T2DM on male Wistar rats, fo-
llowed by an 8-week oriental plum extract (OP) feeding inter-
vention.

Results: The results showed that OP intervention signifi-
cantly reduced insulin resistance by improving the Homeos-
tasis model assessment-insulin resistance (HOMA-IR). The 
Morris water maze test results indicated the spatial learning 
function was improved after the OP consumption. The inter-
vention also reduced amyloid-£] (A£]) and phosphorylated tau 
(p-tau) protein levels in the cerebral cortex and reduced A£] 
deposition in the hippocampus of the T2DM rats.

Conclusions: The oriental plum extract decreased the cog-
nitive decline and reduced the expressions of AD-type patho-
logical proteins A£] and p-tau in T2DM rats.

Key words: Alzheimer’s disease, Diabetes, Polyphenols

PO2833
EXPERIMENTAL OBSERVATIONS OF ANTI-DIABE-
TIC ACTIVITY OF ZINC COMPLEXES WITH THEANI-
NE
N. Kajiwara1, Y. Yoshikawa2, H. Yasui2, K. Matsumoto1

1Department of Health, Sports and Nutrition, Facul-
ty of Health and Welfare, Kobe Women’s University, 
Kobe, Japan 
2Department of Analytical and Bioinorganic Che-
mistry, Kyoto Pharmaceutical Univversity, Kyoto, 
Japan

Background and objectives:The insulinomimetic activity 
of the Zn2+ ion has been reported, and the zinc complexes are 

less toxic compared to free zinc-ion, and is known to have in-
sulinomimetic activity at lower concentration than the simple 
Zn2+ ion.Theanine is one of the main components of Japanese 
green tea, has been suggested to reduce fat tissue in rodents. 
Therefore we expected the theanine may strengthen the anti-
diabetic action of Zn(II) complex. Observations of anti-diabe-
tic activity of the Zn(II) complexes with Theanine have done.

Methods: Zinc complexes with Theanine (L-ƒÁ-
glutamylethylamide = gln-e) and L-ƒÁ-glutamylmethylamide 
(gln-m), Zn(gln-e)2 and Zn(gln-m)2 synthesized respecti-
vely, andinsulinomimetic activity were compared to that of 
Zn(gln)2in an in vitro study using isolated rodent adipocytes 
treated with epinephrine in the presence of glucose, expressed 
as IC50 value (50% inhibition concentration) of free fatty acids 
(FFA) released from fat cells. Then the anti-diabetic activity 
of Zn(gln-e)2 was examined in an in vivo experiment on KK-
Ay mice, the model animals of type 2 DM, by intra-peritoneal 
(i.p.) injection of 3-4 mg Zn/kg b.w./day for 13 days.

Results: Zn(gln-e)2 were found to have higher insulinomi-
metic activity than that of Zn(gln-m)2, the IC50 values being 
0.56 and 0.61, respectively. The blood glucose level of the group 
treated with a Zn complex, Zn(gln-e)2, decreased significantly 
after 13 days compared to those of non-treated and gln-e trea-
ted groups. The serum concentrations of triglyceride (TG) and 
HbA1c decreased significantly in the Zn(gln-e)2 treated KK-
Ay mice compared to those of the gln-e treated group, respec-
tively. Furthermore, the improvement in glucose tolerance was 
confirmed by an oral glucose tolerance test.

Conclusions: Result of anti-diabetic activity of Zn(II) com-
plexes with Theanine expresses the possibility of useful com-
pound to prevent or improve the diabetic conditions.

Key words: anti-diabetic activity,zinc complexes,Japanese 
green tea,theanine,

PO2834
EFFECTS OF DIETARY LACTOBACILLUS GASSERI 
SBT2055 ON GLUCOSE METABOLISM IN RATS
M. Sato1, Y. Morita1, A. Ogawa2, Y. Kadooka2, B. Shirou-
chi1

1Department of Bioscience and Biotechnology, 
Faculty of Agriculture, Graduate School of Kyushu 
University, Fukuoka, Japan 
2Milk Science Research Institute, MEGMILK SNOW 
BRAND Co. Ltd., Saitama, Japan

Background and objectives: We have already published 
that Lactobacullus gasseri SBT2055 (LGSP) as a probiotic has 
the effects of anti-obesity in rats (Br J Nutr. 99, 1013-1017, 
2008) and human subjects (Eur J Clin Nutr. 64, 636-643, 2010). 
In this study, we focused on glucose metabolism in rats fed 
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LGSP.Methods: We used two rat strains that were Sprague-
Dawley (SD) rats as a non-diabetic model and Goto-Kakizaki 
(GK) rats as a diabetic model. The SD and GK rats were fed 
diets containing skim milk (control diet) or skim milk fermen-
ted by LGSP (LGSP diet) for 4 weeks. Oral glucose tolerance 
test (OGTT) was performed at 3 week. After feeding, serum 
basic biomarkers for diabetes and glycogen levels in muscle 
and liver were measured.

Results: In the SD and GK rats, fasting serum glucose and 
insulin concentrations were not different between the control 
and LGSP groups. The area under the curve (AUC) following 
the OGTT in the SD rats fed the LGSP diet was smaller than 
in the SD rats fed the control diet. There was no difference 
in the AUC of the GK rats, but, in detail, the AUC after the 
peaks of the glucose level in the OGTT tended to decrease (P < 
0.059) in the LGSP group. As the fate of glucose incorporated 
into the cells, we measured glycogen levels in muscle and liver. 
The glycogen levels in muscle and liver of SD rats did not differ 
between the groups. In the GK rats, the glycogen levels in the 
both tissues of the LGSP group were higher than those of the 
control group.

Conclusions: LGSP have different effects in the glucose 
metabolism depending on developmental diabetic status. This 
probiotic may prevent diabetic development in the early stage, 
mainly via improvement of insulin resistance.

Key words: probiotics, diabetes

PO2835
SYNTHESIS OF FOLATE BY KEFIR STARTER CUL-
TURE
E. Gujska1, J. Michalak1, M. Czarnowska1

1Department of Food Science, University of Warmia 
and Mazury, Olsztyn, Poland

Background and objectives: Folate is relative to the nu-
tritional needs of human, frequently among the most limiting 
of all vitamins. Important sources of folate in dietcan be dairy 
products. Although,milk is not a rich source of dietaryfolate, 
many dairy products are processed using microbial fermenta-
tions in which folate can be synthesized.The purpose was to 
evaluate the main folate forms present inkefir produced with 
kefir granules consist of different strains of lactic acid bacteria 
and yeast. 

Methods: Folates were extractedin the 0.1 M phosphate bu-
ffer (pH=7.0), followed by deconjugation withconjugase and 
destruction of matrixbyprotease. The folates were separated by 
HPLC . 

Results: The folate forms found in analyzed milk and ke-
firwere5-methyltetrahydrofolateandtetrahydrofolate. The re-
sults indicated great differences in the content of that forms in 

kefirs produced with kefir granules consist of different strains 
of lactic acid bacteria and yeast. The amount of 5CH3FH4and 
THF forms in UHT milk (2% of fat) were4.22 and 0.67 micg/100 
g., respectively.Total folate contentin analyzed samples of kefir 
varied between 6.15 and 9.51 micg/100 g of product. However, 
the distribution of the individual folate forms in kefir differed 
clearly: the 5-methyltetrahydrofolate form from 2.98 to 7.18 
and tetrahydrofolate from 1.64 to 2.73 micg/100 g. The results 
indicated that not each kefir had significantly higher level of 
total folate compared to UHT milk. This may indicate the im-
portance of using kefir granules with suitable yeast and bacte-
ria strains. 

Conclusions: Producers should pay more attention to 
choose appropriate starter culture to improve the stability of 
folates during fermentation and storage and thus to increase 
the folate content in fermented dairy products.

Key words: folate, kefir, starter culture, HPLC

PO2836
FOLATE CONTENT IN DIFFERENT BRANDS OF 
BEER
E. Gujska1, M. Czarnowska1, J. Michalak1

1Department of Food Science, University of Warmia 
and Mazury, Olsztyn, Poland

Background and objectives: Folates have identified as one 
of the most important vitamins for normal human metabolic 
function. They are required for the DNA and RNA synthesis, 
which are primary events for cellular replication and growth. 
There have been several reports of beer as a source of B-vita-
mins. Thiamine is relatively deficient in beer, but the others 
may be present in significant quantities. 

Methods: In this work folate levels in arange of different 
brands of beer have been measured using HPLC with fluores-
cence detection. Folates were extracted in a 0.1 M phosphate 
buffer (pH 6.1), followed by deconjugation with conjugase (rat 
serum) and destruction of matrix by amylase and protease. 

Results: Only one formof folate - 5- methyltetrahydrofolate 
(5MTHF) was identified. 5MTHF content in nine examined 
beers ranged from 0.26 to 5.10 micg/100 g of beer. One impor-
ted beer contained trace of folate. Higher levels of 5MTHF in 
no pasteurized beers were found and also in wheat beers with 
secondary fermentation in the bottle. It is possible that folates 
can be released from the yeast into the beer during subsequent 
maturation. 

Conclusions: It is believed that by selection of raw material 
(barley, wheat) and some changing in the brewing process, beer 
with enhanced folate content could be produced.

Key words: folate, beer, HPLC
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PO2837
EFFECTS OF LUPINUS ALBUS PROTEIN HYDROLY-
ZATE AND INSOLUBLE FIBER IN A DIET-INDUCED 
HYPERCHOLESTEROLEMIC MODEL LIVER AND 
COLON HISTOLOGICAL EXAMINATION
G. Kapravelou1, R. Martínez1, A. Andráde1, C. Sánchez1, 
L. Bustos1, M. Lopez-Jurado1, P. Aranda1, S. Cantarero2, 
F. Arrebola3, E. Fernandez-Segura3, M. Galisteo4, J M. 
Porres1

1Department of Physiology,University of Granada, 
Granada, Spain 
2Department of Analytical Chemistry, University of 
Granada, Granada, Spain 
3Department of Histology,University of Granada, 
Granada, Spain 
4Department of Pharmacology,University of Grana-
da, Granada, Spain

Background and objectives: The high content of protein, 
dietary fiber and bioactive compounds of Lupin (Lupinus spp) 
makes it a high nutritional value legume with promising antio-
xidant and hypocholesterolemic effects. We aimed to study the 
possible beneficial effects of lupin protein hydrolyzate, combi-
ned or not with lupin insoluble fiber, on the hepatic lipid profile 
and histological changes of liver and colon in an experimental 
animal model of rats fed a diet rich in cholesterol and coconut 
oil.

Methods: Lupin protein hydrolyzate (LPH) was prepared 
by alkaline water extraction and protein hydrolysis using re-
combinant proteases. The final insoluble fiber residue (LIF) 
was collected after the extraction process and freeze-dried.
Thirty Wistar rats were divided into 5 groups (n = 6 per 
group): Casein-Cellulose normolipidemic control group (CT), 
and four high-fat hypercholesterolemic experimental groups: 
Casein-Cellulose group (HC), Casein-LIF group (HCF), LPH/
Cellulose group (HID), and LPH/LIF group (HIDF). Caecum 
content, liver and colon were extracted to analyze pH of cae-
cum and hepatic cholesterol and triglycerides. A portion of li-
ver and colon was fixed in 10% phosphate-buffered formalin 
(PBF), embedded in paraffin, and sectioned for microscopy 
histological examination.

Results:Hepatic cholesterol and triglycerides levels were 
higher in animals fed with caseine-based diets (HC, HCF) 
compared to those fed with lupin protein hydrolyzate-based 
diets (HID, HIDF). Caecum hyperthrophy was directly related 
to the inclusion of lupin protein hydrolyzate in diets. There was 
a decrease in caecum content pH values in animals fed with 
HCF and HIDF diets. Significant changes in liver and colon 
histology were apparent due to different diet administration.

Conclusions: Lupin protein hydrolyzates and insoluble fi-
ber improved the hepatic lipid profile and significant morpho-

logical changes in liver and colon of rats fed a high fat diet, thus 
showing promising potential health benefits.

Key words: Lupin, high-fat diet, protein hydrolyzate, inso-
luble fiber, liver, colon

PO2838
ENZYMATIC ASSAY FOR THEANINE USING 
γ-GLUTAMYLTRANSPEPTIDASE AND AMINE DE-
HYDROGENASE
M. Wakayama1, Y. Shimizu1, M. Imaoka1, Y. Sawaragi1, 
S. Yano2, K. Takagi3

1Department of Biotechnology, College of Life 
Sciences, Ritsumeikan University, Kusatsu, Shiga, 
Japan 
2Department of Biochemical Engineerng, Graduate 
School of Yamagata University, Yonezawa, Yamaga-
ta, Japan 
3Department of Applied Chemistry, College of Life 
Sciences, Ritsumeikan University, Kusatsu, Shiga, 
Japan

Background and objectives: Theanine, 
γ-glutamylethylamide, is a non-protein derived amino acid 
that was first isolated from green tea leaves in 1940s. It is known 
as its distinctive umami taste, and furthermore there is a con-
siderable demand for theanine as a supplement or food ingre-
dient because of its beneficial effects such as relaxation effects, 
improvement in learning ability, cancer prevention, prevention 
of vascular diseases and improvement of immune system. For 
measurement of theanine in commercial tea beverage and bio-
chemical samples, simple enzymatic determination is useful 
as an easier and environmentally friendly process with lower 
costs. Here we report an enzymatic assay for theanine using 
the coupled-reaction of γ-glutamyltranspeptidase and amine 
dehydrogenase.

Methods: γ-Glutamyltranspeptidase from Pseudomonas 
nitroreducens NBRC 12694 (PnGGT) and amine dehydroge-
nase from Paracoccus denitrificans NBRC 12442 (PdAmDH) 
was used for quantification of theanine in several commercial 
tea beverages. Phenazine ethosulfate and 2, 6-dichloroindo-
phenol (DCIP) were used as electron acceptors. Theanine solu-
tions (5, 10, 20, 40, 60, 80, 120, 160, and 200 μM) were used as 
standards. The assay was performed by measuring absorbance 
change at 600 nm derived from DCIP with a simple spectro-
photometer.

Results: The calibration curve was linear between 0 to 200 
μM of theanine with R2 = 0.998. The use of ascorbate oxida-
se in addition to the combination of laccase and polyvinylpo-
lypyrrolidone was very effective for removal of antioxidants 
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from tea sample as pretreatment. No effect of the pretreatment 
even for 5 min on theanine was observed. Consequently, the 
values of theanine in the samples of commercial tea beverage 
in pet bottle obtained by the current method were close to the 
values with the pre-column derivatization high performance 
liquid chromatography.

Conclusions: Combination of PnGGT and PdAmDH can 
be used for L-theanine determination in food control and bio-
logical research.

Key words: theanine, tea, assay, γ-glutamyltranspeptidase, 
amine dehydrogenase

PO2839
EFFECTS OF SOYBEAN SOLUBLE POLYSACCHARI-
DE DERIVED FROM “OKARA” ON JAPANESE WO-
MEN WITH CONSTIPATION
Y. Asano1, M. Katayama2

1Faculty of Health Science, KIO University, Japan 
2Koryo Public Health Center, Japan

Background and objectives: The purpose of this study was 
to estimate effects of soybean soluble polysaccharide (SSPS) 
derived from “Okara” on women with constipation.

Methods: A double-blind crossover study was conducted 
on 42 students (mean age of 19.1 ± 0.6 years) and 33 adults 
(mean age of 58.7 ± 13.8 years) with weak constipation. Each 
subject was given SSPS beverage (contains 5.0mg /100ml drink) 
or placebo beverage, one time a day for 2 weeks. The effect of 
SSPS was assessed after and before the intake of it using the 
questionnaire, Japanese GSRS (gastrointestinal symptom ra-
ting scale) and eating habits. Dietary intake was estimated with 
three-day records method.

Results: The defecation frequency of subjects following the 
intake SSPS period was significantly increased as compared 
with the observation period (p<0.01); however, significantly 
increase was not observed with the placebo period.According 
to the intake of dietary fiber, the two groups were classified; 
group A was low intake (<11.7 g) and group B was high intake 
(≥11.7g ). In group A, it was showed the defecation frequency 
of subjects following the intake SSPS period was significantly 
increased (p<0.01); however, the placebo period was not sig-
nificantly increased.The constipation scores which calculated 
from the GSRS in the intake SSPS period significantly decrea-
sed from 9.77 ± 4.08 to 7.53 ± 3.54 (p<0.01). Also, the rate of 
change of the overall scores in the intake SSPS period signifi-
cantly decreased (p<0.01).

Conclusions: Based on these results, it was suggested that 
the SSPS beverage was effective for inducing defecation by sub-
jects with constipation. The intake of the SSPS wad considered 

as one of the effective methods to improve the QOL of the per-
son who have a gastrointestinal symptom.

Key words: soybean soluble polysaccharide, constipation, 
GSRS

PO2841
IMPROVEMENT OF LIPID METABOLISM AND LIFE 
SPAN BY RESVERATROL VIA PPARALPHA ACTIVA-
TION
R. Nakata1, Y. Takizawa1, K. Matsushita1, S. Hongo1, A. 
Matsumoto1, A. Takai1, H. Inoue1

1Department of Food Science and Nutrition, Nara 
Women’s University, Nara, Japan

Background and objectives:Long-term moderate con-
sumption of red wine is associated with a reduced risk for 
cardiovascular diseases. Resveratrol, a phytoalexin contained 
in grapes, red wine and various plants, has been shown to be 
an antioxidative polyphenol, thereby exerting beneficial effects 
upon cardiovascular and central nervous systems. PPARs, li-
gand-dependent transcription factor belonging to the nuclear 
receptor superfamily, are considered molecular target against 
lifestyle-related diseases by regulating lipid metabolism. We 
found that resveratrol activates PPARalpha, beta/delta and 
gamma in cell-based reporter assays, and that daily oral intake 
of resveratrol protects brain against ischemic stroke in mice 
through a PPARalpha-dependent mechanism, suggesting that 
PPARalpha will be a potential molecular target for resveratrol 
(Neurosci. Lett. 2003, Nutr. Metab. 2010, Biol. Pharm. Bull. 
2012).Methods and 

Results:We showed that four-weeks intake of resveratrol as 
well as fenofibrate, the synthetic PPARalpha agonist, with nor-
mal diet reduces plasma triglyceride, and upregulates hepatic 
expression of SIRT1 and PPARalpha-responsive genes such as 
acyl CoA oxidase, carnitine palmitoyltransferase 1, and fatty 
acid binding protein 1 in the wild-type but not PPARalpha 
knockout mice. Moreover, long-term intake of resveratrol with 
high-fat diet prevented body weight gain and accumulation 
of lipid in both white adipose tissue and liver, and improved 
the life span in the wild-type, but not in PPARalpha knockout 
mice.

Conclusions:These findings indicate that PPARalpha 
activation by resveratrol is one of the providing beneficial 
effects against lifestyle-related diseases and aging.Supported 
by Grants-in Aid for Scientific Research (Nos. 24300217 and 
21700753) from the Ministry of Education, culture, Sports, 
Science, and Technology, Japan.

Key words: resveratrol, PPAR, lipid metabolism, life span
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PO2842
REDUCTION IN MYELOPEROXIDASE LEVELS AF-
TER CONSUMPTION OF READY-TO-EAT MEALS 
SUPPEMENTED WITH COCOA EXTRACT WITHIN A 
HYPOCALORIC DIET
I. Ibero-Baraibar1, A. Massis-Zaid1, I. Abete2,3, S. Navas-
Carretero1,3, J A. Martinez1,3, M A. Zulet1,3

1Department of Nutrition, Food Science and Physio-
logy, University of Navarra, Spain 
2BioDonostia Health Research Institute, Spain 
3CIBER Fisiopatologia Obesidad y Nutricion (CIBE-
RObn) Instituto de Salud Carlos III, Spain

Background and objectives: Myeloperoxidase (MPO) is a 
biomarker positively associated with oxidative stress, inflam-
mation and hypertension. Cocoa polyphenols provide protec-
tion in blood pressure but the effect on MPO levels remains 
untested. Therefore, the aim of this study was to assess if the 
daily consumption of cocoa-extract, integrated into ready-to-
eat meals, within a hypocaloric diet, could have specific bene-
fits on MPO and blood pressure in overweight/obese elderly 
subjects.

Methods: Forty seven subjects (mean age 57.53±5.27 y) 
participated in a randomized, parallel, double-blind study. The 
trial consisted on the consumption of ready-to-eat dishes (10 
varieties) and desserts (4 varieties) without (control group) or 
containing 1.4g of cocoa extract (cocoa group) integrated in 
a calorie-restricted diet (15% E) during 4 weeks. Food record 
questionnaires, blood samples, blood pressure and body com-
position data were collected.

Results: Both groups improved significantly (p<0.05) 
anthropometric variables without losing significantly lean 
mass. Also, subjects in both dietary interventions significantly 
lowered total cholesterol, LDL-c (low density lipoprotein-cho-
lesterol), TG (triglycerides), insulin and HOMA (homeostasis 
model assessment) levels. Interestingly, MPO decreased signi-
ficantly only in the cocoa group (p=0.007), however no diffe-
rences were found between groups (p=0.171). Regarding blood 
pressure, it decreased significantly in both groups (p=0.001). 
All of the participants reported similar adherence to meal con-
sumption.

Conclusions: Cocoa extracts could be a suitable bioactive 
compound to improve pathologies related to inflammation, 
oxidative stress and hypertension, since MPO levels were 
specifically reduced after cocoa consumption.The authors ac-
knowledge the financial support of the CDTI within CENIT-
SENIFOOD as well as the University of Navarra LE/97Also, 
thanks to Tutti Pasta S.A and the National Center for Food 
Safety and Technology of Navarra. Idoia Ibero-Baraibar gra-
tefully acknowledges the scholarship from Navarra University.

Key words: Cocoa, polyphenols, myeloperoxidase, nutritio-
nal intervention, ready-to-eat meals.
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EFFECTS OF CONSUMING CHEESE NATURALLY 
ENRICHED IN PUFAS ON BODY COMPOSITION IN 
OVERWEIGHT AND OBESE DYSLIPIDEMIC PEO-
PLE.
B. López-Plaza1, A. Horrisberger1, T K. Weber1, S. Palma-
Milla1, J. Kives2, J C. Rodríguez3, A. García3, L M. Berme-
jo1, M V. Calvo4, J. Fontecha4, C. Gómez-Candela1

1Department of Clinical Nutrition and Dietetic, Hos-
pital La Paz Institute for Health Research (IdiPAZ), 
Nutrition and Functional Foods Research Group 
(NUTRINVEST), Madrid, Spain 
2Lactalis Iberia, Villarrobledo, Albacete, Spain 
3Lodyn S.L., Ciudad Real, Spain 
4Instituto de Investigación en Ciencias de la Alimen-
tación (CIAL). CSIC-UAM, Madrid

Background and objectives: The association of conjugated 
linoleic acid and omega 3-polyunsaturated fatty acids present 
in milk fat may have a preventive role in the cardiovascular risk 
mainly through the reduction of total body fat. We evaluated 
the combined effects of those fatty acids in a naturally PUFA 
enriched cheese on body composition.

Methods: Prospective, randomized, double-blind, placebo-
controlled clinical trial. A total of 62 adults, were randomized 
to receive during a 12 weeks period the functional enriched 
cheese (group B) vs. placebo cheese (group A) in the context 
of an individualized hypocaloric diet and a physical activity 
promotion programme. We analyze the results of body weight 
change and body composition measured by DXA.

Results: 53 participants were included in the intervention 
study (68% were female, aged 49.26±9.65 year-old). At the end 
of the study group B showed a significant decrease ofandroid fat 
percentage (A: -1.67±3.66% vs. B: -3.68±3.3% p<0.05), gynoid 
fat percentage (A: -0.65±1.69% vs. B: -2.22±2.47% p<0.01), to-
tal body fat mass (A: -0.76±1.83% vs. B: -1, 98±1.77% p<0.01), 
body weight (A: -1.01±2.51 kg vs. B: -3.10±2.44 kg p <0.05), 
waist circumference (A: -1.75 2,6 cm vs. B: -2.58±2.05 cm 
p<0.05) andbody mass index (A: -0.40±0.92 kg/m2 vs. B: 
-1.15±0.90 kg/m2 p <0.05. 

Conclusions: This functional cheese modified positively 
the body composition of the overweight and obese patients, 
being a useful food in Dieting Programs.This work has been 
supported by CENIT-PRONAOS Project (CEN-20081004).

Key words: functional cheese, PUFA-enriched cheese, Obe-
sity.
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PO2844
SEARCH FOR FOODS WITH DPP-4-INHIBITORY 
ACTIVITY
M. Tashiro1, E. Tone1, Y. Suzuki1, M. Kotaru2

1School of Human Environmental Sciences, Muko-
gawa Women’s University, Nishinomiya, Hyogo, 
Japan

2school of Human Health, Kyoto Koka Women’s 
University, Ukyo-ku, Kyoto, Japan

Background and objectives: Dipeptidyl peptidase (DPP) 
-4 inhibitors are promising new therapies for type 2 diabetes, 
since DPP-4 is an enzyme that inactivates incretin with an in-
sulinotropic action.Foods containing a substance with DPP-
4-inhibitory activity are also believed to be useful to dietary 
cure for type 2 diabetes.Therefore, we determined the inhibi-
tory activity of 70% ethanol extracts from foods.

Methods: DPP-4 enzyme assays were carried out using 96-
well microplates.For screeningsof DPP-4 inhibitory activity, a 
sample extract, buffer(0.1M Tris-HCl), and the enzyme (the 
extract from rat intestinal mucosa) were mixed, shaken, and 
incubated for 5 min at 37(final volume 50µl).Then, the enzyme 
reaction was started by the addition of 50 µl of the assay buffer 
containing a substrate (2.5 mM Gly-Pro-pNA).Absorbance at 
405 nm of the reaction mixtures was continuously determined 
with a microplate reader at 3min time intervals. The inhibition 
was estimated by subtracting the reaction velocity ofDPP-4 
with a sample from the velocity of the enzyme without a sam-
ple.

Results and Conclusions: The ethanol extracts from about 
70 kinds of food were tested and 6 extracts were found to have 
a significant inhibitory activity.Among these extracts, the ex-
tracts from black tea, oolong tea, and green tea leaves showed 
higher inhibitions than the others. The tea extracts also showed 
strong inhibitions against porcine and human DPP-4s.

Key words: DPP-4, Inhibitory activity, Diabetes, Tea
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CYTOTOXIC EFFECT OF AQUEOUS EXTRACTS OF 
SAFFRON FLORAL BIO-RESIDUES
J. Serrano-Díaz1,2, C. Estevan3, M A. Sogorb3, M. Carmo-
na1,4, G L. Alonso1, E. Vilanova3

1Cátedra de Química Agrícola, ETSI Agrónomos, 
Universidad de Castilla-La Mancha, Campus Univer-
sitario, Albacete, Spain 
2Department of Food Science, Regional Campus of 
International Excellence 
3Instituto Bioingeniería, Universidad Miguel Her-
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Universitario, Albacete, Spain

Background and objectives: Saffron (Crocus sativus L.) 
production is aimed to obtain the saffron spice which is the 
dried stigma of its flowers. For every kg of spice produced, about 
63 kg of floral bio-residues are usually thrown away [1]. Saffron 
floral bio-residues proved to have high antioxidant contents [2] 
and a suitable nutritional composition [1] for using them as 
food ingredients. However, toxicity studies to demonstrate the 
safety of consuming these products have not been performed. 
Therefore, as a first study of its overall toxicity, the aim of this 
work was to determine the cytotoxic effect of aqueous extracts 
of saffron floral bio-residues to contribute to their potential use 
as functional ingredients.

Methods: Two aqueous extracts of freeze-dried floral bio-
residues harvested in Castilla-La Mancha, Spain in 2010-2011 
were prepared: 5 g in 150 ml of water (E1) and in 150 ml of 
water:HCl (100:1, v/v) (E2). They were filtrated through a Bu-
chner funnel, concentrated under vacuum and freeze-dried. 
Total polyphenols and anthocyanins were determined [3, 4]. 
Cell viability and cytotoxicity were assayed with the 3-(4,5–di-
methylthiazol–2–yl)–2,5–diphenyltetrazoliumbromide (MTT) 
test [5].

Results: Aqueous extracts showed very high polyphenol 
and anthocyanin contents, being greater in E1 than in E2The 
citotoxicity induced after 3 days exposure to E1 and E2 was 
very low. Only the E1 at the highest tested concentration (900 
µg/ml) caused a decrease of 38% in the cell viability. E2 did 
not cause any decrease in any of concentrations tested, even 
increased the cell viability. This could be due to their high sugar 
content or bioactive compounds such as polyphenols.

Conclusions: Aqueous extracts of saffron floral bio-resi-
dues are not cytotoxic at concentrations lower than 900 µg/
ml.Thanks to JCCM-FEDER (POIC10–0195–984).

Key words: Crocus sativus L.; Flower waste; Phenolic con-
tent; Cell viability assays.
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A COMPARATIVE STUDY ON FUNCTIONAL FOOD 
REGULATION BETWEEN CHINA AND THE EURO-
PEAN UNION
Y. Yang1, S. Rong1, Z. wang1, X. Xiang1

1Department of Food Nutrition Assessment, Institu-
te of Nutrition and Food Safety, Chinese Center For 
Disease Control and Prevention, China

Background and objectives: With the rapid development 
of functional (health) food market in the world, the supervi-
sion and management of it is facing a tremendous challenge.
Aims: The purpose of this paper is to promote the development 
of functional food by contrasting the approval and supervision 
of functional foods in China with that in Europe.

Methods: The main path of obtaining information in the 
study were from academic journals, books, magazine and 
newspaper articles, market reports, proceedings, and web pa-
ges of relevant regulatory authorities and regulatory consul-
tants etc.

Results: Based on the six specific comparative analyses, in-
clude definition, laws and regulations, application and supervi-
sion, evaluation, claims and labels, and product management, 
there are similarities and differences on the regulation proces-
ses between two countries. 

Conclusions: These results could offer reference for lear-
ning from each other and further boost international coopera-
tion and exchanges

PO2847
NEW SPL ON PHYTONUTRIENTS AND FUNCTIO-
NAL FOOD REGULATION IN CHINA
Y. Yang1

1Institute of Nutrition and Food Safety, Chinese 
CDC, China

Background and objectives: With the rapid development 
of functional (health) food market in the world, the Science 
and management of it is facing a tremendous challenge. The 
purpose of this paper is to describe the New SPL (specific pro-
posed level ) for some phytonutrientsand approval process on 
food claims in China.

Methods: The main of relevant regulatory 
analysis,evidenceon proposed level of some phyto- 
chemicals,function claim regulatory systems in China.

Results: Introduce the six specific comparative analyses, in-
clude definition, laws and regulations, application and evalua-
tion, claims and labels, and product management.And intro-
duce the new recommendation for 21 SPLof phytochemicals. 

Conclusions: These results could offer reference and fur-
ther boost international cooperation and exchanges.

Key words: Function claims,specific proposed level, phyto-
chemicals

PO2848
BIOACTIVE FATTY ACIDS ANALYSIS ON DAIRY 
PRODUCTS BY FAST-GAS CHROMATOGRAPHY: 
A COMPARATIVE APPROACH BETWEEN TWO 
HIGHLY POLAR CAPILLARY COLUMNS
A. Gori1, E. Guerra1, A M.Gomez Caravaca2, M F.Caboni1

1Department of Agricultural and Food Sciences 
(DISTAL), University of Bologna, Italy 
2Department of Analitical Chemestry, University of 
Granada, Spain

Background and objectives: Bovine milk fat contains a 
large number of fatty acids (FA) exhibiting positive and nega-
tive physiological effects to human health. Special attention is 
placed on FA having a potential anti-atherogenic/carcinogenic 
role such as butyric acid and conjugated linoleic acid (CLA), 
and those essentials for the human metabolism such as linoleic 
and α-linolenic acid (n-6 and n-3). Conversely, milk fat encom-
passes FA ascribed to be detrimental for human health because 
leading to a high risk of cardiovascular diseases, such as the 
medium chain saturated FA and trans-FA.The advent of fast 
gas-chromatography (GC) has led to a significant reduction 
in analysis time. Therefore, in this investigation two fast GC 
methods were developed for the analysis of FA methyl esters 
(FAME) in diary fat.

Methods: The analyses were performed with a fast GC-FID 
using a SLB-IL111 15m x 0.10mm i.d. 0.08µm df (ionic liquid 
stationary phase), and a BPX70 10m x 0.1mm i.d., 0.2 µm df 
(cyanopropyl stationary phase) column, respectively. Complex 
commercial mixtures of FA and butter fat, were used for FA 
identification, method optimization and validation.

Results: About 50 FA were separated in less than 8 minu-
tes by both columns. The SLB-IL111 and BPX70 showed an R2 
value for the accuracy and linearity of 0.95, 0,99 and 0,99, 1,00 
respectively. The limit of quantitation and limit of detection 
were less than 0,63 and 0,19 ppm in both the columns, and the 
RSD% value for the inter/intra day precision were higher than 
10% on SLB-IL111 while less than 10% on BPX70.

Conclusions: The BPX70 capillary column showed the best 
analytical performances during the method optimization and 
validation. Furthermore, the BPX70 was able to resolve more 
complex coelutions than SLB-IL111, such as those relatives to 
the trans FA.

Key words: bovine milk, fast gas chromatography
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PO2849
PHLORETIN SUPPRESSES THROMBIN-MEDIATED 
INTERACTIONS AMONG ENDOTHELIAL CELLS, 
MONOCYTES AND PLATELETS
Y H. Kang1, M S. Kim1, S H. Park1, M K. Kang1, J H. Gong1, 
S Y. Han1

1Department of Food and Nutrition, Hallym Univer-
sity, Chuncheon, Korea

Background and objectives: The rupture of atherosclerotic 
plaques can cause arterial thrombosis by releasing thrombin. 
There is an association between hypercoagulability and increa-
sed atherosclerosis. Thrombin may influence the onset and 
progression of atherosclerosis as a pro-inflammatory mediator. 
This study investigated whether phloretin, a dihydrochalcone 
found in apple tree leaves, severed a linkage between throm-
bosis and atherosclerosis through blocking protease activated 
receptor (PAR).

Methods: Endothelial cells were pretreated with 1-20 uM 
phloretin and stimulated with 10 U/ml thrombin. Cellular ex-
pression of several target gene proteins including PAR-1 was 
determined by Western blot analysis. Interaction of THP-1 
monocytes onto activated endothelial cells was elucidated by 
using in vitro cell adhesion assay.

Results: Non-cytotoxic phloretin at the doses of 1-20 uM 
attenuated adhesion of monocytes and platelets to thrombin-
inflamed human endothelial cells in a dose-dependent man-
ner, dampening endothelial expression of CD40 and P-selectin 
up-regulated by thrombin. Additionally, the phloretin supple-
mentation inhibited thrombin-enhanced secretion of mono-
cyte chemotactic protein-1, interleukin-6 and interleukin-8 
proteins in THP-1 monocytes by interfering with rapid cellular 
expression of PAR-1Thrombin-promoted production of plas-
minogen activator inhibitor-1 and tissue factor in THP-1 cells 
was attenuated by phloretin through blocking PAR-1. When 
1-20 uM phloretin was supplemented to thrombin-exposed 
endothelial cells, the rapidly enhanced expression of endothe-
lial COX-2 was reduced. Accordingly, increased thrombosis 
may entail early atherogenesis accompanying endothelial inte-
raction with monocytes and platelets.

Conclusions: Phloretin prevented inflammatory atheros-
clerosis highly activated in the hypercoagulation state through 
blocking the thrombin receptor PAR-1Phloretin would be a 
potential alternative treatment for prevention of atherothrom-
botic diseases. Supported by National Research Foundation of 
Korea through the Human Resource Training Project for Re-
gional Innovation and by Core Project of National Research 
Foundation of Korea.

Key words: phloretin, CD40, protease activated receptor-1, 
P-selectin, thrombin

PO2850
OLEANOLIC ACID SUPPRESSES VISFATIN INDUC-
TION VIA DISTURBING TRAF6-NF-¥ÊB SIGNALING 
OF ADIPOCYTES
Y H. Kang1, H S. Kim1, Y H. Kim1, E J. Lee1, E H. Moon1, I 
H. Cho1

1Department of Food and Nutrition, Hallym Univer-
sity, Chuncheon, Korea

Background and objectives: Oleanolic acid is a pentacyclic 
triterpenoid naturally present in foods and medicinal plants 
with anti-cancer, anti-oxidant, and anti-aging properties. The 
current study elucidated that oleanolic acid inhibited the pro-
duction of insulin-mimetic and inflammatory adipokine of vis-
fatin during adipogenic differentiation of 3T3-L1 adipocytes. 

Method: Adipocytes were cultured in an adipogenic media 
with and without 1-25 μM oleanolic acid up to 8 d for differen-
tiation. Cellular expression and secretion of visfatin and activa-
tion of nuclear factor (NF)-κB were determined with Western 
blot analysis. Secretion of interleukin (IL)-6 and macrophage 
inflammatory protein (MIP)-2 was measured by using ELISA 
kits.

Results: The cellular expression and secretion of visfatin 
was markedly enhanced in differentiating adipocytes, which 
was dose-dependently attenuated by 1-25 μM oleanolic acid. 
Secretion of IL-6 and MIP-2 was highly elevated during di-
fferentiation, which was much earlier that visfatin produc-
tion of adipocytes. The visfatin production was secondary to 
inflammatory IL-6 and MIP-2. This study further elucidated 
that NF-κB signaling was responsible for cellular production 
of visfatin. NF-κB was activated by translocating into the nu-
cleus with increased phosphorylation of IκB, which was dis-
turbed by oleanolic acid. Cellular expression of TNF receptor 
associated factor 6 (TRAF6) and receptor activator of NF-κB, 
was upregulated in parallel with transactivation with NF-κB, in 
which oleanolic acid inhibited such upregulation. These results 
demonstrate that oleanolic acid inhibited visfatin and its in-
flammatory response during adipocyte differentiation through 
blocking TRAF6-NF-κB signaling. 

Conclusions: Oleanolic acid may be a potent therapeutic 
agent targeting against adipogenesis and visfatin-linked in-
flammation. 

Supported by National Research Foundation of Korea 
through the Human Resource Training Project for Regional 
Innovation and by Core Project of National Research Founda-
tion of Korea.

Key words: Adipocyte differentiation, obesity, oleanolic 
acid, visfatin, NF-κB
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PO2851
EVALUATION OF ANTIOXIDANTS AND ANTIMI-
CROBIAL ACTIVITIES OF A MIXTURE OF POLYPHE-
NOLS EXTRACTED FROM TEA, MINT AND LEMON 
LEAVES IN VITRO
K. Marouani1, K. Dhaouadi2, H. Jlassi1, S. Fattouch2, M 
H. Hamdaoui1

1High School of Health Sciences Tunis EL Manar 
University, Tunisia 
2Department of Biological and Chemical Enginee-
ring, National Institute of Applied Sciences and 
Technology, University of Carthage, Tunis, Tunisia

Background and objectives: Our objective was to deter-
mine the natural polyphenol extracts from green or black tea 
decoction (GTD, BTD), mint (MI) and lemon leaves (LL) to 
prepare a mixture of bioactive substances giving an optimal an-
tioxidant and antimicrobial activities.

Methods: The relative proportions of different polyphenolic 
mixture (DPM) were determined using a biostatistics experi-
mental plan (BEP). The antioxidant and the antimicrobial acti-
vities were determined by the anti-radical “DPPH and ABTS” 
methods and range of microorganisms commercially available, 
respectively. 

Results: Results showed the relative superiority of certain 
extracts and mixtures designed (0, 5 GTD + 0, 5 MI / 0, 5 BTD 
+ 0, 5 MI). However, there is a considerable decrease in antio-
xidant activity in the case of mixtures (0, 5 GTD + 0, 5 LL / 0, 
5 BTD + 0, 5 LL). 

Conclusions: The approach adopted by the BEP was justi-
fied by the intermolecular synergistic or antagonistic effects of 
DPM which allowed us to check the best optimal activities to 
be taken in application scale. 

Key words: Tea; mint; lemon leaves; antioxidant; biostatis-
tics experimental plan

PO2852
CHANGE IN CARBOHYDRATE COMPOSITION OF 
FRESH YACON (SMALLANTHUS SONCHIFOLIUS) 
ROOTS DURING STORAGE
M. Scheid1, G. Pastore1, M. Maróstica2

1Department of Food Science, School of Food Engi-
neering, University of Campinas(UNICAMP), Campi-
nas, São Paulo, Brazil 
2Department of Food and Nutrition, School of Food 
Engineering, University of Campinas(UNICAMP), 
Campinas, São Paulo, Brazil

Background and objectives: Yacon (Smallanthus sonchifo-
lius) is an Andean root, which is recognized for its prebiotics 
potential due to its high concentration of Fructooligosacchari-
des (FOS). Changes in the carbohydrates concentration, FOS, 
glucose, fructose and sucrose, occur during storage. The aim of 
this work was to evaluate the changes of carbohydrates content 
in fresh yacon roots stored at 25 ºC and 4 ºC, on 3, 17 and 31 
days post-harvest.

Methods: Sugar and FOS in fresh yacon roots stored at 25 
ºC and 4 ºC were extracted with water and analyzed in Ion 
Chromatograph on 3, 17 and 31 days post-harvest.

Results: Results indicate high variability in the carbohy-
drate content during 31 storage days. The content of FOS and 
sucrose decreases and fructose and glucose, increases at the 
tubers storage at 25 ºC and 4 ºC. At 25 ºC, the FOS and sucro-
se content decrease from 74% to 26% and from 32% to 27% 
dry matter, respectively, whereas fructose and glucose increase 
from 12 to 60% and from 9 to 22% dry matter, respectively. At 
4oC, the FOS and sucrose content decreases from 74 to 30% 
and from 32 to 14% DM, respectively, whereas the content of 
fructose and glucose increase from 12 to 55% and from 9 to 
20% DM, respectively. At 4oC a reduction in FOS content was 
greater after 17 days of storage.

Conclusions: Fresh Yacon has a high content of FOS. The 
FOS and sucrose content of yacon roots decreases with stora-
ge days, whereas the content of fructose and glucose increa-
ses, consequently unsuitable for diabetics. The decrease of FOS 
content of yacon root storage at 4 ºC was in less proportion 
than at 25 ºC. To preserve the FOS content of fresh yacon roots 
appropriate handling methods post-harvest must be develo-
ped.

Key words: fresh roots yacon, carbohydrate composition, 
post-harvest, fructooligosaccharides, storage
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PO2853
DOES THE LACTIC ACID BACTERIA FERMENTA-
TION PLAYS A SIGNIFICANT ROLE ON TOFU PHE-
NOLIC COMPOUNDS COMPOSITION?
Y. Riciputi1,2, V. Verardo1,2, D I. Serrazanetti1,2, M F. Cabo-
ni1,2, M E. Guerzoni2, F. Gardini1,2

1Inter-departmental Center of Industrial Agri-Food 
Research, University of Bologna, Cesena, Italy 
2Department of Agri-Food Science and Technology, 
University of Bologna, Italy

Background and objectives: The high nutritional value and 
low cost of soybean products make them a suitable solution for 
malnutrition problems for poor people living on grain centred 
diets. Tofu, a fundamental part of Asian food culture, is a tra-
ditional oriental soybean food and it may be the most popular 
food made of soy worldwide. Thousands of studies (in vivo and 
in vitro, with animals and human subjects) have shown that 
soybeans and soy components have many health-promoting 
effects; some of them were attributed to the isoflavones. In par-
ticular, various forms of isoflavones have been shown to pos-
sess different antioxidant activities. The aim of the study was to 
investigate the effect of lactic acid bacteria (LAB) fermentation 
on the free and bound phenolic fraction of tofu.

Methods: The fermentation process was established using 
specific strains of lactic acid bacteria. Free and bound phenolic 
compounds from soybean, traditional tofu and tofu obtained 
by soymilk fermentation were studied by HPLC-DAD-ESI-MS.

Results: Important effects of fermentation were seen on iso-
flavone profile: in fact, isoflavones content of fermented tofu 
showed significant differences compared to soybean and to tra-
ditional tofu. In particular, fifteen isoflavones were identified as 
aglycones and glycosides: the aglycone forms were significantly 
higher in fermented tofu compared to the traditional one. The 
ratio of aglycones/glycosylated isoflavones was 0.34 and 2.55 
for the traditional and fermented tofu, respectively. Soy and 
traditional tofu presented the same content of bound phenolic 
compounds (mainly phenolic acids), instead fermented tofu 
showed a bound phenolic content 34 % higher than traditional 
tofu.

Conclusions: These results suggest that fermentation by 
LAB plays an essential role in the increase of the content of 
aglycone isoflavones and bound phenolic compounds with im-
portant biologically implications on human health.

Key words: tofu, fermentation, isoflavones, soybean, LAB

PO2854
PERSIMMON JUICE AS A SOURCE OF BIOACTIVE 
COMPOUNDS
C. Jiménez-Sánchez1,2, J. Lozano-Sánchez1,2, C. Roldán-
Segura1,2, A. Segura-Carretero1,2, A. Fernández-Gutié-
rrez1,2

1Department of Analytical Chemistry, University of 
Granada, Granada, Spain 
2Functional Food Research and Development 
Centre (CIDAF), Health Science Technological Park, 
Granada, Spain

Background and objectives:Plant based diets rich in 
phytochemicals have been correlated with the decreased disea-
ses such as cancer, cardiovascular diseases and so on. In this 
regard, fruit juices and particularly persimmon juice are an 
easily available and affordable source of bioactive compounds 
and arise as an effective complement to the diet and nutrition. 
For this reason, a complete characterization and identification 
of phytochemicals have been performed on a pilot plant pro-
duced persimmon juice to substantiate its potential health be-
nefits in human nutrition.

Methods:Persimmon juice was obtained at pilot plant scale 
and underwent clarification and centrifugation after juice pres-
sing. Juice samples were extracted using a liquid-liquid extrac-
tion procedure with a mixture of methanol:water (80:20) and 
then was filtered. These extracts were characterized through 
High Pressure Liquid Chromatography (HPLC) coupled to 
Elesctrosptray Time of Flight Mass Spectrometry (ESI-TOF-
MS).

Results:A total of 51 compounds were detected, among the-
se, 37 compounds belonging to different chemical classes such 
as sugars, organic acids, protein derivatives, vitamins, polyphe-
nols (mainly flavonoids and hydroxybenzoic acids) and their 
derivatives were tentatively identified in the persimmon juice 
extracts.

Conclusions:A complete characterization of persimmon 
juice produced at pilot plant-scale was performed in order to 
elucidate its chemical composition. A wide variety of phyto-
chemicals belonging to different chemical classessuch as su-
gars, organic acids, protein derivatives, vitamins, polyphenols 
mainly flavonoids and hydroxybenzoic acids have been found 
in persimmon juice, emerging as a potential source of bioactive 
compounds.

Key words:Persimmon juice, bioactive, HPLC-MS
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PO2855
FUNCTIONAL FOOD RESEARCH AND DEVELOP-
MENT CENTRE (CIDAF), HEALTH SCIENCE TECH-
NOLOGICAL PARK, AVDA. DEL CONOCIMIENTO 
S/N 18016 GRANADA, SPAIN
C. Jiménez-Sánchez1,2, J. Lozano-Sánchez1,2, C. Roldán-
Segura1,2, A. Segura-Carretero1,2, A. Fernández-Gutié-
rrez
1Department of Analytical Chemistry, University of 
Granada, Granada, Spain 
2Functional Food Research and Development 
Centre (CIDAF), Health Science Technological Park, 
Granada, Spain

Background and objectives:Asparagus is a vegetable that 
has traditionally been appreciated for its organoleptic and nu-
tritional characteristics. This product is also a good source of 
phytochemicals which have been suggested to exert a protec-
tive effect against chronic diseases. Because health-promoting 
characteristics are increasingly demanded by consumers more 
concerned with human health, the investigation of the bioac-
tive compounds responsible of its beneficial effects is of great 
interest for its revalorization. For this reason, we have develo-
ped a powerful bucketing algorithm to perform a complete and 
thorough characterization of four asparagus varieties based on 
mass spectra data.

Methods:Freeze-dried asparagus samples of four varieties 
(Purple-green, hybrid-green, NJ-953 and HT-801) were ex-
tracted by maceration with ethanol for 30 minutes and then 
filtrated. These extracts were analysed by High Pressure Liquid 
Chromatography (HPLC) coupled to Elesctrosptray Time of 
Flight Mass Spectrometry (ESI-TOF-MS). After that, an inte-
lligent bucketing algorithm for identifying relevant elution ti-
me-m/z peaks in mass spectrometry data based on rectangular 
bucketing was developed. It included mass calibration in order 
to allow appropriate high resolution bucketing, noise reduction 
in order to discard no relevant data of mass spectra and auto-
matic and intelligent bucketing.

Results:Sugars, organic acids, protein derivatives, vitamins, 
polyphenols, and their derivatives have been tentatively iden-
tified in the four asparagus varieties, being polyphenols predo-
minant. Comparison among varieties has been made.

Conclusions:This innovative tool has demonstrated its po-
tential to characterize vegetable samples at a deeper level, pro-
viding a detailed list of potential bioactive compounds and thus 
enhancing asparagus value as food itself and as a new platform 
to develop functional foods.

Key words:Asparagus, HPLC-ESI-MS, bioactive, bucketing

PO2856
IDENTIFICATION OF BIOACTIVE COMPOUNDS 
IN FOUR ASPARAGUS VARIETIES THROUGH AN 
INTELLIGENT BUCKETING ALGORITHM USING 
MASS SPECTRA DATA
C. Jiménez-Sánchez1, J. Lozano-Sánchez, C. Roldán-
Segura, A. Segura-Carretero, A. Fernández-Gutiérrez
1Department of Analytical Chemistry, University of 
Granada, Granada, Spain 
2Functional Food Research and Development 
Centre (CIDAF), Health Science Technological Park, 
Granada, Spain

Background and objectives: Asparagus is a vegetable that 
has traditionally been appreciated for its organoleptic and nu-
tritional characteristics. This product is also a good source of 
phytochemicals which have been suggested to exert a protec-
tive effect against chronic diseases. Because health-promoting 
characteristics are increasingly demanded by consumers more 
concerned with human health, the investigation of the bioac-
tive compounds responsible of its beneficial effects is of great 
interest for its revalorization. For this reason, we have develo-
ped an intelligent bucketing algorithm to perform a complete 
and thorough characterization of four asparagus varieties on 
HPLC-MS data. 

Methods: Freeze-dried asparagus samples of four varieties 
(Purple-green, hybrid-green, NJ-953 and HT-801) were ex-
tracted by maceration with ethanol for 30 minutes and then 
filtrated. These extracts were analysed by High Pressure Liquid 
Chromatography (HPLC) coupled to Elesctrosptray Time of 
Flight Mass spectrometry (ESI-TOF-MS). After that, an inte-
lligent bucketing algorithm for identifying relevant elution ti-
me-m/z peaks in mass spectrometry data based on rectangular 
bucketing was developed. It included mass calibration in order 
to allow appropriate high resolution bucketing, noise reduction 
in order to discard no relevant parts of the HPLC-MS and auto-
matic and intelligent bucketing. 

Results: Sugars, organic acids, protein derivatives, vita-
mins, polyphenols, and their derivatives have been tentatively 
identified in the four asparagus varieties, being polyphenols 
predominant. Comparison between varieties has been made. 

Conclusions: This innovative tool has demonstrated its po-
tential to characterize vegetable samples at a deeper level, pro-
viding a detailed list of potential bioactive compounds and thus 
enhancing asparagus value as food itself and as a new platform 
to develop functional foods. 

Key words: Asparagus, HPLC-MS, bioactive, bucketing
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PO2857
EFFECTS OF WALNUT CONSUMPTION ON SELECT 
VASCULAR BIOMARKERS IN HYPERCHOLESTE-
ROLEMIC POSTMENOPAUSAL WOMEN
R. Hackman1, S. Yim1, D. Djurica1, A. Shindel2, R. Holt1, 
C. Keen1

1University of California, Davis, Department of Nu-
trition, USA 
2University of California, Davis, Department of Uro-
logy, USA

Background and objectives:Walnuts contain a number of 
nutrients that may benefit vascular function.

Methods:We compared the effects of two levels of walnut 
consumption (5 g vs. 40 g) after a single intake and after daily 
intake for 4 wks.Assessment was conducted after an overnight 
fast without any dietary preloading. Thirty-six hypercholeste-
rolemic postmenopausal women were randomly assigned in a 
parallel-arm design. Outcomes were measured at baseline and 
at 4 hr after walnut intake on the first day (D1) and after 4 wks 
(D2) and included microvascular function as assessed by peri-
pheral arterial tonometry (PAT), platelet function as assessed 
by PFA-100, and serum lipids. Data are presented as mean ± 
SD.

Results:No significant changes in microvascular function 
were noted in the 5 g/d group. A significant increase in PAT 
was observed 4hr after intake of 40 g of walnuts on D1 (2.32 ± 
0.39 vs. 2.82 ± 0.39; p=0.001).Daily intake of 40 g of walnuts for 
4 wks was associated with an increased baseline PAT respon-
se compared to the baseline level at the start of the study(D1: 
2.32 ± 0.39 vs. D2: 2.70 ± 0.31; p=0.008). No change inPAT 
was observed on D2 between baseline and 4 hr. No changes 
were noted in platelet reactivity for either group.LDL concen-
trations decreased significantly 4 wks after 40 g/day of walnut 
intake (D1: 154.76 ± 16.79 mg/dL vs. D2: 146.06 ± 17.33 mg/
dL; p=0.046).No other changes were observed in serum lipids 
in either group. Reported dietary intake of n-3 and n-6 lipids 
was significantly increased in the 40 g group after 4 wks.

Conclusions: The results suggest that a single intake of 40 g 
of walnuts, as well as daily intake of 40 g for 4 weeks,can result 
in favorable vascular effects.This work was supported by the 
California Walnut Commission.

Key words:walnuts, vascular, women, lipids

PO2858
ENZYMATIC TREATMENT IN FLOUR RYE AND THE 
COMPARATIVE STUDY OF ANTIOXIDANT CAPACI-
TY ORAC, WITH AND WITHOUT EDTA
F. Lima1, J. Macedo1, J.Pallone1, G. Macedi1

1Department of Food Science, of Food Engineering, 
University of Campinas, Brazil

Background and objectives: Rye is a cereal rich in bioacti-
ve compounds, as the polyphenols, but contains anti-nutrients, 
such as tannins. The tannase hydrolyzes tannins and increa-
ses the release of phenolics compounds. In addition, there is 
an increase in the antioxidant activity of the cereal, resulting 
in a product with high nutritional value. The oxygen radical 
absorbance capacity (ORAC) is a method widely used in the 
scientific scope for determination of the antioxidant activity. 
The literature recommends, the use of a metal chelator, Ethyle-
nediaminetetraacetic acid hydrate (EDTA),for avoid phenolics 
autoxidation by metal traces present in foods. The study eva-
luated the antioxidant capacity of rye hydrolyzed with tannase 
from Paecilomyces variotti obtained under solid state fermen-
tation and the influence of EDTA in the ORAC method.

Methods: The rye grain was milled and the obtained flour 
was hydrolyzed with tannase at 40°C, 200 rpm for 2 hours. The 
ORAC assay was conducted for two tests: in the presence and 
absence of EDTA (80 uM). The results were expressed in uM 
Trolox equivalents per 100 g of rye.

Results: The tannase from Paecilomyces varioti was effec-
tive in increasing the antioxidant capacity of rye because the 
antioxidant activity of the sample treated doubled compared 
to control. Samples were compared by ORAC method, without 
and with EDTA. The increase in antioxidant activity was grea-
ter in all flour tested in the presence of EDTA. Increases in anti-
oxidant activity of 45% and 10% were observed for the control 
and the treated flour, respectively, compared to the performed 
test without the chelating agent. This occurs because the EDTA 
is able to reduce metal and, therefore, to preserve the power of 
polyphenols and others antioxidants.

Conclusions: It is interesting adding EDTA as chelating of 
metals in rich in mineral sample to assess the true capacity of 
the antioxidant.

Key words: (3-5 key words): Antioxidant activity, ORAC, 
tannase, rye, EDTA
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PO2859
SYNERGIC ANTIBACTERIAL BEHAVIOR OF THE 
MAJOR POLYPHENOLSDERIVED FROM SPANISH 
CISTUS SPECIES
L. Tomás Menor1, A. Morales Soto2,3, E. Barrajón-Ca-
talán1,4, C. Roldán Segura3,5, A. Segura-Carretero2,3, V. 
Micol1

1Skin Research Platform (SRP)Instituto de Biología 
Molecular y Celular (IBMC), Universidad Miguel 
Hernández, Elche, Alicante, Spain 
2Department of Analytical Chemistry, Faculty of 
Sciences, University of Granada, Granada, Spain 
3Functional Food Research and Development 
Centre (CIDAF), Health Science Technological Park, 
Granada, Spain 
4R&D Department of ENDEMIC BIOTECH - QUÍMI-
CAS DEL VINALOPÓ, S.L. Monóvar, Monóvar, Alican-
te, Spain 
5Signal Theory, Networkings and Communications 
Department, ETSSI, University of Granada, Granada, 
Spain

Background and objectives: Cistaceae is a large family of 
shrubs commonly distributed in the Mediterranean ecosys-
tem. We have recently reported the antimicrobial capacity of 
extracts derived from several Spanish Cistus species. The aim 
of this study was to deepen on the antimicrobial properties 
against E. coli and S. aureus as models for Gram-negative and 
Gram-positive bacteria, respectively, of different Cistus ex-
tracts and their major polyphenolic compounds. 

Methods: Fourteen extracts were obtained for maceration 
and then dried by lyophilization or spray-drying. The bacte-
riostatic capacity of these extracts and their composition was 
compared by Folin-Ciocalteu assay, determination of flavonoi-
ds, antioxidant capacity measurements and RRLC-ESI-TOF-
MS analysis (rapid-resolution liquid chromatography coupled 
with electrospray ionization time-of-flight mass spectrometry). 
Furthermore, we studied in-depth the potential synergistic in-
teraction of the main compounds.

Results: The aqueous extracts of C. salviifolius exhibited po-
tent bacteriostatic effects against Gram-positive bacteria com-
pared with the other Cistus species tested. The polar fraction 
of C. salviifolius showed bacteriostatic and bactericidal activity 
against both bacteria tested. Up to forty-eight compounds were 
found in the aqueous extract of C. salviifolius. Moreover, pair 
combinations of some major compounds selected from C. sal-
viifolius showed a potential synergistic behaviour.

Conclusions: The analysis of the composition of the ex-
tracts revealed that the inhibitory activity against E. coli may 
be related to the presence of galloylated flavanols and speci-
fic flavonols, whereas the inhibitory capacity against S. aureus 

may be related primarily to polar compounds and to other 
flavonols. The synergic antimicrobial properties observed for 
the compounds of C. salviifolius extract deserve further. These 
extracts may serve as an alternative source of antimicrobial in-
gredients focused on medical devices or cosmetics.

Key words: Antibacterial, Cistus, polyphenols, synergy, 
RRLC-ESI-TOF-MS.

PO2860
IODINE FORTIFICATION OF FARMED FISH FI-
LLETS: A HEALTHY WAY TO PREVENT IODINE DE-
FICIENCY
A. Ramalho1, R. Colen1, M L. Nunes2, A. Gonçalves2, Y. 
Madrid3, M T. Dinis1, J. Dias4

1CCMAR, Aquaculture Research Group, University of 
Algarve, Faro, Portugal 
2IPMA, Innovation of Fish and Aquaculture Pro-
ducts, Lisbon, Portugal 
3Analytical Chemistry Department, University Com-
plutense de Madrid, Madrid, Spain 
4SPAROS Lda., CRIA - Universidade do Algarve, Faro, 
Portugal

Background and objectives: Data from WHO estimate 
that iodine intake of 42.7% (22.2 million) of school-age chil-
dren in Europe is insufficient and extrapolations to the general 
population announce 244 million European individuals with 
insufficient iodine intake. Marine fish are a rich source of iodi-
ne in the human diet. Farmed fish, relying on exogenous fee-
ding open the possibility to tailor fish composition with health 
valuable nutrients, such as iodine, and establish it as a functio-
nal food.

Methods: A 16 weeks study was undertaken to test the 
efficacy of various dietary iodine forms on the growth perfor-
mance of gilthead seabream, the resulting iodine deposition 
in fish muscle and overall sensory criteria. Besides a detailed 
characterization of iodine species on fresh fillets, the influence 
of a culinary treatment on iodine chemical forms was also as-
sessed. Four experimental diets were formulated: the control; a 
diet supplied with an inorganic form – potassium iodide (KI); 
another diet containing an organic form – ethylenediaminedi-
hydroiodide (EDDI); and a fourth diet (LAM) formulated with 
Laminaria, an iodine-rich macroalgae.

Results: At the end of the trial, the overall performance of 
fish was not affected by dietary iodine supplementation level 
or form. Iodine deposition in muscle was significantly higher 
with Laminaria diet (3-fold increase) while EDDI and KI diets 
showed no differences in comparison with the control. Iodine 
content of seabream fillets was affected by culinary treatment 
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(steam-cooking). Trained panelists were able to differentiate 
fish fed the EDDI diet, but not LAM or KI from those fed the 
CTRL diet. Sensorial attributes of fillets from Laminaria enri-
ched diet were closer to the control ones.

Conclusions: The use of marine macroalgae, as a dietary 
constituent, enabled the natural biofortification of farmed fish 
with iodine and may be an effective way to ensure higher iodi-
ne intake of human population.

Key words: iodine, macroalgae, functional fish, biofortifi-
cation

PO2861
SELENIUM, GERMANIUM AND HEAVY METAL 
CONTENTS IN REPRESENTATIVE NORTH KOREAN 
CROP
H S. Chung3, E J. Lee1, P J.Kim2

1School of Biological Sciences, Seoul National Uni-
versity, Seoul, Korea 
2Agglobe Services International Inc., Minneapolis, 
USA 
3Department of Food and Nutrition, Duksung Wo-
mens University, Seoul, Korea

Background and objectives: This study was conducted to 
investigate selenium, germanium and heavy metal contents in 
27 North Korean crops and edible mushrooms. These kinds of 
nutrition information are hardly to find up to these days. 

Methods: Therefore, to investigate safety and usefulness of 
these 27 crops as food resources, we measured selenium, ger-
manium and four heavy metal (As, Cd, Cr, Pb) contents by 
ICP-MS after thorough homogenization. 

Results: The mean selenium content was 25.1 µg/kg and 
rich sources of selenium were oak mushroom (130 µg/kg), 
Pimpinella brachycarpa, Aster scaber, Aralia elata, and mulbe-
rry mushroom. The mean germanium content was 13.5 µg/kg 
and rich sources of germanium were Aster scaber, fern, mulbe-
rry mushroom and Aralia elata. Especially Aralia elata (33 µg/
kg), Aster scaber and mulberry mushroom showed rich sour-
ces in selenium and germanium and can be regarded as poten-
tial useful trace element nutrition crops in North Korea.The 
mean cadmium (Cd) content was 0.22 mg/kg and osmund fern 
and mulberry showed 5 times higher than the mean content 
and needs caution to consume them. Also the mean lead (Pb) 
content was 1.01 mg/kg and Chinese matrimony vine, Aralia 
elata and mulberry mushroom had higher content than the 
safety guideline standard (2.0 mg/kg). 

Conclusions: As and Cr results showed that all tested crops 
were under the safety guideline standard.

Key words: North Korean food, selenium, germanium, 
heavy metal

PO2862
IDENTIFICATION OF CYTOTOXIC EFFECT OF BI-
BIMBAP ON HUMAN COLON CANCER CELLS
H S. Chung1, T E. Kwon1, J A. Seo1, M J. Ryu1, S S. Tak1, J S. 
Kang2, M S. Dong3

1of Food and Nutrition, Duksung Women¡¯s Univer-
sity, Seoul, Korea 
2Bio-evaluation Center, KRIBB, Chungbuk, Korea 
3School of Life Sciences & Biotechnology, Korea 
University, Seoul, Korea

Background and objectives: Bibimbap, most interested 
Korean cuisine, literally means ‘mixed rice’. Bibimbap is served 
as a bowl of warm white rice topped with seasoned vegetables, 
meat and chili pepper paste. This study was investigated the 
mechanisms underlying the cytotoxicity of the Bibimbap on 
human colon cancer cell line, HT-29 in vitro and in vivo ex-
periments, for the development of high-valued Korean cuisine. 

Methods: Bibimbap was prepared with rice and vegetables 
with biological activities on human colon cancer cells. The an-
ti-proliferative activity of Bibimbap on HT-29 was identified 
through cell viability, MTT, western blot, RT-PCR and animal 
test. 

Results: In our study, Bibimbap was inhibited the growth 
of HT-29 in a dose-dependent manner (IC50: 13.0, 11.7, 9.7 
mg/ml on 24, 48, 72 hours, respectively). Concomitant activa-
tion of the mitochondria-dependent apoptotic pathway of Bi-
bimbap occurred via modulation of Bax and Bcl-2 expression, 
resulting in activation of cleaved caspase-3 and caspase-8. As 
a result of animal experiments, the size and weights of tumor 
of colon were decreased with 2.7%, 4.0% and 38.9% (p<0.001), 
and 3.8%, 6.1%, 37.4% (p<0.001), respectively, treatment with 
0.5, 1.0 and 2.0 mg/kg Bibimbap groups, compared to control 
group. 

Conclusions: This is the first report to demonstrate the 
cytotoxic effect of Bibimbap on human colon cancer cells and 
to provide a possible mechanism for this activity.

Key words: BIBIMBAP, Korean Cuisine, HT-29, Apoptosis, 
Animal test
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PO2863
POMEGRANATE SEEDS AS SOURCE OF BIOACTI-
VE LIPIDS
V. Verardo1,2, P. Garcia-Salas3,4, M. Toselli1,5, A. Segura-
Carretero3,4, A. Fernandez-Gutierrez3,4, M F. Caboni1,2

1Inter-Departmental Centre for Agri-Food Industrial 
Research (CIRI Agroalimentare), University of Bolog-
na, Cesena (FC), Italy 
2Department of Agro-Food Sciences and Technolo-
gies, University of Bologna, Cesena (FC), Italy 
3Department of Analytical Chemistry, University of 
Granada, Granada, Spain 
4Functional Food Research and Development 
Centre (CIDAF), Health Science Technological 
Park,Armilla (Granada), Spain 
5Dipartimento di Scienze Agrarie, University of 
Bologna, Bologna, Italy

Background and objectives: According to literature the 
whole cold-pressed lipid fraction extracted from pomegranate 
seeds, if assumed through diet, can improve immune function 
in vivo, reduce hepatic triacylglycerol accumulation and act 
as a chemopreventive agent against hormone-related human 
cancers. Pomegranate seed oil comprises 10–20% of total seed 
weight, with an ideal highly unsaturated fatty acid content, 
mainly constituted by the rare conjugate linolenic acid isomer 
punicic acid, which activities against inflammation and meta-
bolic syndrome have been confirmed by various in vivo expe-
riments. However, besides several very encouraging studies on 
the possible beneficial effects of this oil, little is known about 
the composition of its minor fraction. Therefore, in this work, 
the main lipidic classes of 17 pomegranate varieties were de-
termined.

Methods: The pomegranate oil was extracted by Folch 
method and several chromatographic techniques were used to 
determine fatty acid, tocopherol, sterol and phospholipid com-
position.

Results: The total lipid content of pomegranate seeds varied 
between 7.9 and 16 %. Pomegranate seed oil contained higher 
amount of CLnA (punicic acid) in the range of 73.6-85.0 % of 
total fatty acid content. Other major fatty acids were oleic, lino-
leic and palmitic acid, respectively. Pomegranate seed had high 
contents of tocopherol (0.6-2.6 mg/g of fat). Delta-tocopherol 
was 91.2-96.7 % of total tocopherols. The major phytosterols 
analyzed were delta5-avenasterol, campesterol, stigmasterol, 
and â-sitosterol. Moreover some triterpene compounds as be-
tulin, botulino and cyclolanostanol were identified. Three diffe-
rent phospholipids were detected; phosphatidylethanolamine 
was the first compounds in the range of 44-91% of total phos-
pholipids. Phosphatidylinositol and phosphatidylcholine were, 
also, quantified.

Conclusions: In summary, these data indicated that pome-
granate seeds are rich sources of CLnAs, tocopherols, phos-
pholipids and sterols with potential beneficial physiological ac-
tivities. In addition, different pomegranate cultivars may differ 
in their seed components and health properties.

Key words: pomegranate seed, lipid composition, punicic 
acid

PO2864
ANTIOXIDANT PROPERTIES OF ILEX PARAGUA-
RIENSIS
M. Erben1,2, G. Poletta1, M F. Simoniello1

1Cátedra de Toxicología, Farmacología Y Bioquímica 
Legal, Facultad de Bioquímica Y Ciencias Biológicas, 
Universidad Nacional del Litoral, Santa Fe, Argenti-
na 
2Instituto de Tecnología de Alimentos, Facultad de 
Ingeniería Química, Universidad Nacional de Litoral, 
Santa Fe, Argentina

Background and objectives: Yerba mate (Ilex paragua-
riensis) beverages have been consumed as popular infusions 
in South America for years. This plant attracts the scientific 
community for its beneficial effects on health. The aim of this 
work was to evaluate Yerba mate antioxidant properties in hu-
man lymphocytes exposed in vitro to oxidative damage, using 
the Comet assay, a sensitive and rapid method for DNA strand 
break detection in individual cells.

Methods: Two commercial brands were analyzed using 5% 
infusions, filtered and stored at -20°C (infusion 1 and 2). Lym-
phocytes were exposed in vitro to 10µM H2O2 for 10 min and 
then allowed to repair with increasing concentrations of the in-
fusion for 30 min at 37°C: repair I (RI: 10 l/ml),repair II (RII: 
100 l/ml) and repair III (RIII: 1000 l/ml), and a control with 
norepair (CWR), without the addition of the infusions. As a 
positive control, cells were exposed to 50µM H2O2 whilethe 
negative control remained without H2O2Comet assay was 
performed following standard protocols. Samples were stained 
with Ethidium Bromide, analyzed under a fluorescent micros-
cope and Damage Index (DI) and the percentage of reduction 
(%R) were calculated.

Results: Both commercial brands showed similar protective 
effects (p>0.05). Differences were found among treatments of 
yerba mate used in the DI. For the infusion 1, results revea-
led that RI, RII and RIII showed a lower DI related to CWR 
(p<0.05). In the infusion 2, RII and RIII groups presented 
less DI than CWR, while RI showed more damage than RIII 
(p<0.05). The %R indicated a decreased in oxidative damage as 
infusion concentration increases (p<0.05).



1647Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

Conclusions: This study demonstrated an important pro-
tective properties attributed to yerba infusions. Thus we con-
clude that theregular ingestion of Ilex paraguariensis infusions 
could contribute to antioxidant defense on humans.

Key words: Ilex paraguariensis, Antioxidant, Comet Assay.
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DETERMINATION OF DIFFERENT PHENOLIC COM-
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A M. Gómez-Caravaca1,2, V. Verardo3,4, M. Toselli3,5, A. 
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boni3,4

1Department of Analytical Chemistry, University of 
Granada, Granada, Spain 
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Background and objectives: Traditionally, pomegranate 
(Punica granatum L.) has been consumed as fresh fruit or as 
pomegranate juice and it has been described as a rich source of 
phenolic compounds. Several recent studies have shown that 
drinking pomegranate juice contributes to significant poten-
tial health benefits, and, today, it is known, that the positive 
health properties of pomegranate are due to the presence of 
bioactive compounds like, flavonoids, phenolic acids and tan-
nins contained in it. Therefore, in this work, the main phenolic 
compounds of 17 pomegranate varieties were determined by 
HPLC-DAD-ESI-qTOF-MS.

Methods: A new chromatographic HPLC-DAD-ESI-qTOF-
MS method, using a C18 fused-core column, was established 
and the analyses were performed in less than 20 minutes.

Results: Eight anthocyanins and fourteen other phenolic 
compounds were tentatively identified and quantified in the 
pomegranate juices. As far we are concerned, a new flavonol-
glycoside has been tentatively identified for the first time in po-
megranate juices. Total phenolic content ranged from 573.6 to 
2519.8 mg/mL. Anthocyanins varied between 110.9 to 1925.5 
mg/mL and they represented the 17-86 % of total phenolic 
content.Flavonoids were the 1.6-24.4 % of total phenolic com-
pounds. Phenolic acid and ellagitannins were in the range of 
300.9-810.2 mg/mL.

Conclusions: The results confirmed, as reported in litera-
ture, that the pomegranate variety influences substantially the 
phenolic composition. It is important to highlight that, as far 
we are concerned, a new flavonol-glycoside has been tentati-
vely identified for the first time in pomegranate juices thanks 
to this method.

Key words: Punica granatum L., pomegranate, phenolic 
compounds, HPLC-DAD-ESI-qTOF-MS
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DISTRIBUTION OF FENOLIC COMPOUNDS AND 
OTHER POLAR COMPOUNDS IN SOLANUM TU-
BEROSUM L AND STUDY OF THEIR ANTIOXIDANT 
ACTIVITY
A. López-Cobo1,2, A M. Gómez-Caravaca1,2, A. Segura-
Carretero1,2, A. Fernández-Gutiérrez1,2

1Department of Analytical Chemistry, University of 
Granada, Granada, Spain 
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tre, CIDAF, Armilla, Granada, Spain

Background and objectives: Potato (Solanum tuberosum 
L.) is the most widely grown crop around the world and the 
fourth largest in terms of fresh produce after rice, wheat, and 
maize. It represents the staple source of nutrients and energy 
and it is an important source of carbohydrates, quality proteins, 
minerals, vitamins and, even some varieties of potato are a rich 
source of polyphenolic compounds. Thus, the aim of this work 
was to identify and characterize different polar compounds in 
three fractions of potato: pulp, skin and whole tuber of two 
varieties: Bluebell and Melody by using UPLC-DAD-ESI-Q-
TOF-MS/MS. Furthermore, to quantify the majority phenolic 
compounds by UV and to measure the antioxidant activity 
of the three fractions in the two varieties of potato by FRAP, 
TEAC and ORAC.

Methods: Samples were freeze-dried and extracted in 
methanol/water before being analyzed by UPLC-DAD-ESI-Q-
TOF-MS/MS in positive and negative ionization modes. Quan-
tification was carried out by UV and three standard calibration 
curves were built with standards: caffeic acid, ferulic acid and 
chlorogenic acid. FRAP, TEAC and ORAC methods were ca-
rried out.

Results: 27 polar compounds were identified in potato. 
Three caffeoylquinic acid isomers, caffeic acid, a di-caffeoyl-
quinic acid isomer and N-[2-hydroxy-2-(4-hydroxyphenyl)
ethyl]ferulamide were the main phenolic compounds in the 
three fractions in the two varieties of potato. Peels were the part 
which presented the highest content of phenolic compounds 
and Bluebell potato was the variety which presented the largest 
content of phenolic compounds.
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Conclusions: Potato concentrates the most of the phenolic 
compounds in the outside of the tuber, the peel. This fact makes 
potato peel an interesting by-product of the potato industry be-
cause it can be used as a source of recovery and reutilization 
of phenolic compounds for the production of functional food 
and/or nutraceuticals.

Key words: Solanum tuberosum L, UPLC-ESI-Q-TOF-MS/
MS, phenolic compounds, antioxidant activity.
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Background and objectives: Lactose intolerance is a meta-
bolic disorder that affects a large portion of world population. 
The origin of this problem lies in partial absence or deficiency 
of the enzyme α-galactosidase (lactase) present in the intestine, 
which disables the body to absorb lactose properly. In order to 
meet the needs of the population suffering from lactose intole-
rance, products with reduced lactose content exist in the dairy 
market.The aim of this study was to investigate the application 
of α-galactosidase to produce sweet yogurt with reduced con-
centration of lactose in order to develop a new functional fer-
mented milk product. 

Methods: The influence of added amount of sucrose (1% 
and 8%) in the hydrolysis of lactose was monitored and limi-
ting enzyme concentration (0,016%) was tested to that effect. 
Biotechnological process parameters for production of yogurt 
with reduced concentration of lactose have been determined. 
The concentration of lactose in the samples was assessed in-
directly by determining the glucose level using the enzymatic-
colorimetric method of Trinder, by analytical hydrolysis.

Results: The obtained results show that the addition of 1% 
sucrose in the production of sweet yogurt with reduced lactose 
concentration lowered hydrolysis of lactose by 10%, and the 
addition of 8% sucrose lowered it by 20%, compared to the hy-
drolyzed yogurt during the production of standard yogurt with 
reduced lactose concentration and the same concentration of 
0.016% α-galactosidase (v/v).

Conclusions: The method used for this study is selective, 
simple and effective with additional advantage of having cheap 
reagents. In yoghurt produced by this method more than 80% 
lactose has been hydrolysed which makes it suitable for lactose 
intolerant people.

Key words: Lactose intolerance, α-galactosidase, sweet yo-
gurt
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M. Jiménez-Valera2, C. Cabrera1, R. Artacho1, M D. Ruiz-
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Background and objectives: The manufacture of a fermen-
ted goat’s milk with probiotic properties requires compatibility 
between different bacteria involved in the fermentation pro-
cess. The aim of the present research has been to study the inte-
ractions between the probiotic strain Lactobacillus plantarum 
C4 and the starter strains Lactobacillus delbrueckii subsp. bul-
caricus and Streptococcus thermophilus.

Methods:We elaborated a probiotic fermented goat’s milk 
with the starter strains and probiotic strain Lactobacillus 
plantarum C4Viable microorganisms at different times of the 
fermentation process were enumerated by preparing serial di-
lutions of the product and culturing them on TSA, MRS and 
LPSM (Lactobacillus plantarum selective medium) agar plates. 
Antibiosis between the three different bacteria was investigated 
using the spot test on TSA, MRS and LPSM agar plates.

Results:When antibiosis was investigated by the spot test, 
L. plantarum was able to exert inhibitory effect on the growth 
of L. bulcaricus and S. thermophilus. This inhibition was attri-
butable to acid production from dextrose fermentation. Howe-
ver, when the three strains were co-cultured in goat’s milk, L. 
plantarum C4 did not inhibit the growth of both starter strains. 
On the contrary, the pH drop due to fermenting action of the 
starter strains abolished the proliferation of L. plantarum C4, 
although the viability of this probiotic bacterium was not affec-
ted.

Conclusions:Taking into account the behaviour of probio-
tic and starter strains, the optimal conditions for the fermenta-
tion process were fixed.

Key words: Antibiosis, probiotic fermented goat’s milk
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OLEUROPEIN IMPROVES GLUCOSE TOLERANCE 
OF HIGH-FAT INDUCED OBESE MICE
Y. Fujiwara1, N. Ikeda1, M. Sonoda1, I. Ichi1, Y. Sone2, T. 
Ishikawa2
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neces, Graduate School of Humanitites and Scien-
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Background and objectives: Oleuropein, one of the po-
lyphenols contained in the olive leaves and oil, is known to have 
various physiological activities such as anti-oxidative, anti-bac-
terial and hypotensive effects. Oleuropein is also reported to 
decrease blood glucose levels in the alloxan-induced diabetic 
mice, however, the effect on type 2 diabetes and the detail me-
chanism have not been clarified yet. Therefore we investigated 
the effect of oleuropein on the glucose tolerance in obese mice 
and also evaluated these effects using cell culture system.

Methods: Oleuropein was added to the medium of C2C12 
myotubes, and then glucose uptake in C2C12 cells was mea-
sured. Phosphorylation of Akt and AMP kinase and translo-
cation of GLUT4 was evaluated by western blotting. 3T3-L1 
pre-adipocytes were incubated in the presence of oleuropein 
and the effect on the adipocyte differentiation was assessed 
by Oil-Red stain. C57BL/6J male mice was divided into three 
groups and fed by the low-fat diet, high-fat diet, and high-fat 
including 0.038% of oleuropein for 12 weeks.Oral glucose to-
lerance test (OGTT) and insulin tolerance test (ITT) were ca-
rried out. mRNA levels of target genes were measured by a real 
time RT-PCR and the localization of GLUT4 in skeletal muscle 
was analyzed by immunohistochemistry.

Results: Oleuropein promoted the phosphorylation of Akt 
and AMPK in C2C12 cells. It also increased the plasma mem-
brane expression of GLUT4, resulting in the up-regulation of 
glucose incorporation. Oleuropein inhibited 3T3-L1 adipocy-
te differentiation. In animal study, OLE suppressed the body 
weight gain and improved OGTT and ITT. Immunohisto-
chemistry showed that oleuropein significantly promoted the 
translocation of GLUT4 to membrane.

Conclusions: Oleuropein improved glucose tolerance of 
high-fat diet induced obese mice by reduction of adipose tissue 
and induction of insulin sensitivity in skeletal muscle.

Key words: Oleuropein, Obesity, Glucose tolerance, Insulin 
sensitivity
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EFFECT OF SHIMOTSUTO (SI-WU-TANG; CHINE-
SE HERBAL MEDICINE TRADITIONALLY USED IN 
JAPAN) WITH/ WITHOUT IRON ADMINISTRATION 
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S. Shinoda1, F. Chen1
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Metropolitan University, Japan

Background and objectives: Administration of iron is 
effective for improvement of iron deficiency, but it is concerned 
about the intake of the long-term supplement giving the risk of 
the life-style related diseases such as cancers.Iron supplement 
should be used with low concentration when we take a supple-
ment for a long term, because it may be associated with deve-
lopment of the oxidative stress. Shimotsu-to (Si-Wu-Tang), a 
Chinese herbal medicine traditionally used in Japan, is used 
for anemia and a blood vessel symptom, and an anemia im-
provement effect promotes is expected that our hematopoietic 
efficacy are raised through up-regulated expression of erythro-
poietin. Therefore we examined that an anemia improvement 
effect is accelerated by giving iron and Shimotsu-to at the same 
time to anemia rats.

Methods: We used crude herbs with definite locality to ob-
tain reproducibility about effect of the Shimotsu-to adminis-
tration, and first examined the combination ratio and extract 
conditions of these crude herbs.Wistar male rats were fed iron-
free diet based on AIN-93G for 3weeks to make them anemia. 
Then anemia rats fed low iron concentrated diet with / without 
the Shimotsu-to extract, other anemia rats were fed iron-free 
or AIN-93G diets. For a certain period of time later, the bloods 
were obtained and we measured a red blood cell count, hema-
tocrit, a serum iron and TIBC. We are measuring serum ferri-
tin and erythropoietin (EPO) concentrations, and EPO mRNA 
expression in the kidney.Results and 

Conclusions: In the anemia rats fed low iron concentrated 
diet, the red blood cell count, the hematocrit and the serum 
iron were improved, but lower than the rats fed AIN-93G diet. 
Shimotsu-to administration with low iron diet slightly impro-
ved these measurements.

Key words: Iron deficiency, Shimotsu-to (Si-Wu-Tang), rat, 
erythropoietin
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Background and objectives: Blueberry (Vaccinium ashei), 
a species of the Ericaceae plant family, has been used in folk 
medicine for treating lifestyle-related diseases in Asia and Eu-
rope. We previously reported that blueberry leaf extract (BLE) 
exhibits antihypertensive and antidiabetic activities in OLETF 
rats. Here we examined the preventive effect of BLE on fatty 
livers in ob/ob mice.

Methods: We cultivated Rabbiteye blueberry plants and 
harvested their leaves, which were cut into small pieces, freeze 
dried, and powdered, followed by hot-water treatment; after 
centrifugation, the supernatant was freeze dried, powdered, 
and used as BLE.We fed diets with or without BLE to 5-week-
old male ob/ob mice. BLE was supplemented at dietary levels 
of 1% and 3%. The diets were prepared according to the re-
commendations of AIN-76After a 4 week-feeding period, we 
determined the serum and liver lipid levels and the activities 
of enzymes involved in the synthesis and oxidation of fatty 
acids. Furthermore, a section of the liver tissues was fixed, em-
bedded, and stained with Hematoxylin-Eosin, and the results 
were compared with those for the mice fed diets without BLE.

Results: Dietary BLE had no adverse effects on food intake 
or growth; however, it reduced liver weight in a dose-depen-
dent manner. A dose-dependent liver triglyceride-lowering 
effect of BLE was found in the ob/ob mice. Histopathological 
analysis of the hepatic tissues confirmed these findings. BLE 
showed marginal effect on serum lipid levels. We observed a 
dose-dependent decrease in the activities of fatty acid synthase, 
glucose-6-phosphate dehydrogenase, and malic enzyme in the 
liver of mice fed diets with 1% and 3% BLE; however, carnitine 
palmitoyltransferase activity remained unchanged.

Conclusions: Dietary BLE exerts beneficial effects on fatty 
liver in ob/ob mice. Reduced fatty acid synthesis is partly res-
ponsible for the triglyceride-lowering activity of BLE in the 
liver.

Key words: Blueberry leaf, fatty liver, ob/ob mice

PO2872
PHYSICOCHEMICAL PROPERTIES OF PLUKENE-
TIA VOLUBILIS L. SEEDS AND OXIDATIVE STABILI-
TY OF COLD-PRESSED OIL (GREEN NUT OIL)
T. Emiko1, S. Shizu2, F. Masako1

1Graduate School of Human Life Sciences, Showa 
Women’s University, Tokyo, Japan

2Iida Momen’s Junior College, Nagano, Japan

Background and objectives:The cold-pressed oil from 
seeds of P. volubilis (GNO) has been shown to be rich in ome-
ga-3 fatty acid content as well as flaxseed oil and perilla oil. 
GNO has a high anti-oxidative capacity, suggesting its poten-
tial to reduce oxidative damage to DNA. These fatty acids are 
readily oxidized at high temperatures and UV irradiation, the 
ways in which they can be used are limited. We, therefore, set 
out to clarify the physicochemical properties of green nuts. In 
addition, in order to explore means of consumption, we inves-
tigated the oxidation characteristics of GNO and the effects of 
oxidation on fatty acids.

Methods:General food composition and dietary fiber con-
tents of green nuts were analyzed. The UV-irradiated GNO, 
flax oil and perilla oil were prepared by pouring Petri dishes 
and exposing each of these to UV light on a clean bench for 
5, 10, 20 or 25 h. Heat-treated oil was prepared Teflon-coated 
frying pans on electric hobs, followed by heating at 80~180ºC 
for ten minutes. Oil temperature was measured using a digital 
thermometerThe peroxide value and carbonyl value were de-
termined by chemical methods. Tocopherol content was analy-
zed by high-speed liquid chromatography. Fatty acid composi-
tion was analyzed by gas chromatography.Results and 

Conclusions:Food composition of green nuts was similar 
to that of dried peanuts. However, the dietary fiber content of 
green nuts is higher than that of peanuts.GNO was stable up to 
140ºC and exhibited greater UV resistance than flaxseed and 
perilla oil. It may be related to the 10% lower α-linolenic acid 
content of GNO when compared with the other two oils, and 
the presence of α- and γ-tocopherol. GNO can apparently tole-
rate a certain degree of heat processing.

Key words: Plukenetia volubilis L. seeds oil (green nut oil), 
oxidation characteristics, tocopherol, UV resistance
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PO2873
TOTAL IRON AND HEME IRON CONTENT OF 
SOUTH AFRICAN LEAN MEAT (BEEF, LAMB, PORK 
AND CHICKEN)
B. Pretorius1, H C. Schönfeldt1, N. Hall1

1Institute of Food Nutrition and Well-Being, Univer-
sity of Pretoria, South Africa

Background and objectives:In South Africa, as in most 
countries, no reference is made to the specific type of iron 
found in food sources. Animal foods are considered to be good 
sources of the more bio-available heme iron with less interfe-
rence from absorption inhibitors. No data on the heme iron 
content of South African meat is currently available.This study 
has determined the total (TFe) and heme (HFe) iron content 
in South African meat. Evidence suggests that significant di-
fferences exist in heme content of meats from different species 
and even between cuts within the same species.

Methods:Triplicate samples of raw commonly consumed 
meat cuts (lamb, pork and chicken) were obtained from four 
retail outlets. Nine beef (Bonsmara) carcasses within each of 
three age groups were directly sourced for analyses. Duplicate 
analyses were done on muscle only. Total iron was determined 
by atomic absorption spectrophotometery. Heme iron was de-
termined by an adapted Hornsey method.

Results:Beef (TFe=2.46±0.41; HFe=1.97±0.19) and lamb 
(TFe=1.65±0.12; HFe=1.26±0.39) meat have the highest to-
tal iron (TFe) and heme iron (HFe) content with chicken 
(TFe=0.75±0.11; HFe=0.57±0.13) and pork (TFe=0.76±0.09; 
HFe=0.64±0.08) meat having the lowest values. In this study 
the percentage heme iron (%HFe) for beef (81%) and lamb 
(75%) meat was within the reported range, but %HFe for chic-
ken (76%) and pork (84%) was higher than reported.

Conclusions:The meats in this study contain higher per-
centage of heme iron (>75%) than was used in the Monsen 
model (40%) to estimate iron availability. This indicated that 
the heme iron value used in the Monsen-equation, and other 
calculations, should not be a constant value, but should be di-
fferent for each particular meat type consumed in the diet. Spe-
cies, cut, as well as, cooking are all factors that might have an 
influence on the %HFe.

Key words:total iron content, heme iron, non-heme iron

PO2874
FATTY ACID PROFILE OF SOUTH AFRICAN LAMB 
AND MUTTON
H C. Schönfeldt 1, N. Hall1, B. Pretorius1, S M. Van Heer-
den2

1Institute of Food Nutrition and Well-Being, Univer-
sity of Pretoria, South Africa 
2Animal Production Institute, Agricultural Research 
Council, Irene, South Africa

Background and objectives:Essential fatty acids play a part 
in many metabolic processes, and suggest evidence that low 
levels of essential fatty acids, or the wrong balance of types of 
fatty acids, may be a precursor for a number of illnesses such as 
increased blood cholesterol, heart disease and cancer.A study 
was conducted to determine the fat and fatty acid composition 
of South African sheep meat.

Methods:Mutton (n=18) and lamb (n=18) carcasses were 
selected from two different abattoirs, represented from three 
different production regions in South Africa. The left side of 
each carcass was kept raw, while the right sides were cooked 
prior to analysis. Each cut was cooked whole according to stan-
dardised cooking methods to an internal temperature of 70°C. 
The cuts were dissected into meat (muscle, intermuscular and 
intramuscular fat), bone and subcutaneous fat (SCF). The fatty 
acid profile was analysed using a GC method.

Results:Raw lamb contained 6.79g fat, 3.62 SFA, 2.92 
MUFA, 0.25 PUFA and 3.37 g omega fatty acids /100g edible 
portion respectively. Raw mutton contained 7.85g fat, 4.18 
SFA, 3.35 MUFA, 0.31 PUFA and 3.78 g omega fatty acids 
/100g edible portion respectively. Nutrients showing the grea-
test differences between raw and cooked treatments, were total 
fat, C16:0 saturated fatty acid (SFA) and C18:1n9c monounsa-
turated fatty acid (MUFA).

Conclusions:Sheep meat contributes consistently to the es-
sential fatty acids, linoleic and á-linolenic acids, as well as C20 
and C22 polyunsaturated fatty acids. Although humans have 
the metabolic capacity to synthesize the latter from the n-6 or 
n-3 precursors from linoleic and á-linolenic acid respectively, 
an increase in the consumption of C20 and C22 n-3 PUFA’s has 
the potential to overcome the perceived imbalance in the ratio 
of n-6:n-3 PUFA’s in modern diets.

Key words:Sheep meat, fatty acids
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PO2875
SECONDARY METABOLITES FROM RUMEX BAL-
CANICUS RECH. HERB AND ROOT EXTRACTS AS 
POTENTIAL ANTI-INFLAMMATORY AGENTS
E. Svircev1, D. Orcic1, K. Balog1, N. Simin1, M. Lesjak1, M. 
Franciskovic1, N. Mimica-Dukic1

1Department of chemistry, biochemistry and 
environmental protection, University of Novi Sad 
Faculty of Sciences, Novi Sad, Serbia

Background and objectives: Rumex species (Polygona-
ceae) have a great potential for use as a functional food due to 
their taste and a high content of secondary metabolites, mostly 
flavonoid C- and O-glycosides, anthraquinones, stilbenes, tan-
nins and phenolic acids. Compared to other Rumex species, 
data on R. balcanicus chemical composition and bioactivity are 
scarce. Therefore, our goals were detailed chemical analysis of 
ethanol extracts from herb and root ofR. balcanicus species, 
wildly growing in Balkan region, and evaluation of their anti-
inflammatory activities.

Methods: Phytochemical analysis of R. balcanicus extracts 
included assays for total phenolic, total flavonoid and total 
anthraquinone content, and LC-MS/MS quantification of 50 
phenolic compounds. Anti-inflammatory activity was evalua-
ted by LC-MS/MS monitoring of selected metabolites (12-(S)-
HHT, 12(S)-HETE, PGE2, PGF2?, and TXB2) formed in cy-
clooxygenase and lipoxygenase pathways of arachidonic acid 
metabolism. Human platelets were used as a source of enzy-
mes, while inflammation was induced by calcimycin.

Results: The obtained results showed that although total 
phenolic content was similar in herb and root extracts (301±35 
vs 324±24mg gallic acid eq./1g d.w.), there is significant di-
fference in total flavonoids (40.2±0.9 vs 1.9±0.6 mg quercetin 
eq./1g d.w.) and anthraquinones content (17.4 vs 28.9 mg/1g 
d.w.). Dominant phenolics in herb were quercetin glycosides 
(up to 3.6% w/w) - quercitrin, rutin and quercetin-3-O-glu-
coside. Among flavan-3-ols, catechin was dominant in herb, 
but epicatechin in root extract. The most abundant phenolic 
acid was gallic acid (1.4 vs 0.7mg/g d.w.). Both herb and root 
extracts showed dose-dependent inhibition of 12(S)-HETE 
production (IC50=0.89 and 0.53mg/ml), as well as tromboxan 
syntase inhibition (IC50(TXB2) = 3.73 vs 0.35 mg/ml).

Conclusions: Root extract, although significantly poor in 
flavonoids content exhibited higher inhibitory activity towards 
COX and LOX pathway enzymes than herb extract.Ack-
nowledgements: Ministry of education, science and technolo-
gical development, Serbia, grant No.172058. 

Key words: Rumex balcanicus Rech., phenolics, anti-in-
flammatory, LC-MS/MS

PO2876
ANTI-INFLAMMATORY PROPERTY AND PHENO-
LIC PROFILE OF JUNIPERUS COMMUNIS L. 1753 
VAR. COMMUNIS NEEDLES AND CONES EX-
TRACTS
M. Lesjak1, E. Svircev1, I. Beara1, N. Simin1, M. Francisco-
vic1, D. Orcic1, J. Ristic1

1Department of Chemistry, Biochemistry and Envi-
ronmental Protection, Faculty of Sciences, Universi-
ty of Novi Sad, Serbia

Background and objectives:Juniperus species are well 
known in traditional medicine and in cooking and alcoholic 
beverage industries. The unique taste and aroma of cones of 
J. communis are an indispensable additive in the manufactu-
re of gin, while needles are well known spice with uniquely 
‘sharp and clear flavour’, mainly used for pickling game birds 
and meat. However, despite great use of Juniperus representati-
ves, most of them have not been described thus far in terms of 
biological activity and composition. Thus, the aim of this stu-
dy was to examine anti-inflammatory properties and phenolic 
profile of methanol extracts of needles and cones of the Junipe-
rus communis L. 1753 var. communis.

Methods:Anti-inflammatory properties of methanol ex-
tracts were determined using assays which measure inhibitory 
potency toward COX-1 and 12-LOX enzymes in human pla-
telets. In applied assay LC-MS/MS technique is used for the 
quantification of three products (12-HHT, TXB2 and PGE2) 
of COX-1 and one product (12-HETE) of 12-LOX metabolism. 
Furthermore, the presence of 44 phenolics in extracts was stu-
died using LC-MS/MS.

Results:Needles have shown greater potency in inhibition 
of production of examined metabolites of COX-1 and 12-
LOX enzymes, compared with cones. Namely, needles whe-
re the most potent towards inhibition of PGE2 production 
(IC50=2.76 mg/mL). Additionally, the most dominant pheno-
lics in needles were rutin and catechin (103.83 and 103.27 mg/g 
of dw, respectively). However, in cone extract very low content 
of examined phenolics was determined, with only catechin 
(4.13 mg/g dw) found in reasonable amount.

Conclusion:According to obtained results examined J. com-
munis, especially its needles, could be regarded as a promising 
source of bioactive natural compounds, which can be used both 
as a food supplement and as a remedy.Aknowledgement:The 
Ministry of Education and Sciences of Republic of Serbia 
(Grant No.172058).

Key words:Juniperus, anti-inflammatory activity, phenolics
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PO2877
PROANTHOCYANIDIN OLIGOMER CONTENT IN 
DIFFERENT BARLEY VARIETIES
F. Pasini1, V. Verardo1,2, A. Garcia-Abelaira1, A. Gomez-
Caravaca3,4, E. Marconi5, M F. Caboni
1Department of Agro-Food Sciences and Technolo-
gies, Alma Mater Studiorum, Università di Bologna, 
Italy 
2Inter-Departmental Centre for Agri-Food Indus-
trial Research (CIRI Agroalimentare), University of 
Bologna, Italy 
3Department of Analytical Chemistry, University of 
Granada, Granada, Spain 
4Functional Food Research and Development 
Centre (CIDAF), Health Science Technological Park, 
Granada, Spain 
5Dipartimento Agricoltura, Ambiente e Alimenti, 
University of Molise, Campobasso, Italy

Background and objectives: Proanthocyanidins are mix-
tures of flavan-3-ol units linked mainly via B-type bonds, i.e., 
C4-C8 or C4-C6 linkages. Occasionally an additional C2-O7 
or C2-O5 linkage may exist, leading to doubly bonded A-type. 
These phenolic compounds are widely present in plants and 
have been suggested to demonstrate antioxidant, antibacterial, 
antiviral, anticarcinogenic, anti-inflammatory, and vasodila-
tory activities. Surprisingly, quantitative information on the 
proanthocyanidin profiles in plant products is quite lacking, 
largely due to the absence of appropriate analytical methodo-
logy and commercially available standards for oligomers. The 
study reported here was undertaken to detect and characterise 
the procyanidins in different type of barley.

Methods: Fourteen barley varieties, four waxy and ten 
no-waxy, were collected and characterised. Proanthocianidin 
compounds were extracted and their separation was perfomed 
by normal phase HPLC-FLD-MS.

Results: Monomers, procyanidin and prodelphinidin di-
mers, trimers, tetramers, and procyanidin pentamers were 
identified by mass spectrometry and quantified by fluorime-
tric detection. The total content of proanthocyanidins in barley 
samples ranged between 29.3 to 65.3 mg/100g. In all samples, 
the principal components consisting of procyanidin and pro-
delphinidin trimers with structure (gallocatechin-catechin-
catechin), followed by the procyanidin dimer and representing 
on average 19, 17 and 16 % of the total content. With excep-
tion of some barleys, monomer content was low. Waxy barley 
varieties reported the higher content of phenolic compounds 
compared to no-waxy varieties.

Conclusions: These results estabilished that the barley va-
rieties analysed in this work contain proanthocyanidins from 
monomer to pentamers and how these oligomers are a mixture 
of procyanidins and prodelphinidins, consisting mainly of ca-

techin units. Moreover the waxy varieties showed the higher 
content of proanthocyanidins.

Key words: barley, procyanidins, HPLC, ESI-MS
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LS-MS DETERMINATION OF ALLIIN IN SELECTED 
ALLIUM SPECIES
D. Orcic1, B. Bozin2, N. Simin1, E. Svircev1, M. Lesjak1, I. 
Beara1, N. Mimica-Dukic1

1Department of Chemistry, Biochemistry and Envi-
ronmental Protection, Faculty of Sciences, Universi-
ty of Novi Sad, Serbia 
2Department of Pharmacy, Medical Faculty, Univer-
sity of Novi Sad, Serbia

Background and objectives: Members of genus Allium 
have been used and cultured for thousands of years for their 
medicinal properties and characteristic flavor, both originating 
from the presence of organosulfur compounds. The dominant 
S-alk(en)yl-L- cysteine sulfoxide in garlic (Allium sativum L.) 
is alliin. To evaluate quality and pharmacological potential of 
garlic and other Allium species a selective and sensitive method 
for alliin determination is needed. In this study a rapid, and re-
liable method for alliin quantification was developed, with very 
simple sample preparation and requiring no derivatisation.

Methods: To avoid degradation of alliin, alliinase activity in 
Allium samples cloves was inhibited by microwave irradiation. 
The samples were homogenized under extraction solvent (80 
% aqueous methanol with 0,05 % HCOOH), filtered, evapo-
rated and redissolved. Extracts were analyzed using reversed-
phase high performance liquid chromatography coupled with 
electrospray ionization triple-quad mass spectrometry. Sam-
ple components were separated in 10 min on Zorbax Eclipse 
Plus C8 rapid-resolution column using gradient elution (0.1 % 
aqueous formic acid and methanol) and constant flow of 0,4 
mL/min. Data acquisition was performed in SIM mode using 
positive polarity. Alliin concentration was determined by ex-
ternal standard method.

Results:Alliin was detected in all investigated samples (21 
hybrids of A. sativum L. and four wild-growing species: A. ro-
tundum L.,A. vineale L., A. ampeloprasum L., A. flavum L.). 
The content ranged from 8.23 mg per g of irradiated clove to 
59,1 mg/g for A. sativum, and 0.36-8.61 mg/g for wild-growing 
species.

Conclusions: The developed LC-MS method was suc-
cessfully applied for aliin determination. The obtained results 
indicate that, regarding the alliin content, A. sativum possess 
superior biological potential in comparison to other investiga-
ted species.



1654 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

PO2879
PHYTOCHEMICAL PROFILE AND BIOLOGICAL 
POTENTIAL OF ALLIUM FUSCUM WALDST. ET KIT 
VAR. FUSCUM
N. Simin1, I. Beara1, K. Balog1, D. Cetojevic-Simin2, M. 
Lesjak1, Anackov1, M. Franciskovic1

1Department of Chemistry, Biochemistry and Envi-
ronmental Protection, Faculty of Sciences, Universi-
ty of Novi Sad, Serbia 
2Oncology Institute of Vojvodina, Medical Faculty, 
University of Novi Sad, Serbia

Background and objectives: Members of the genus Allium 
have been used and cultured for thousands of years as vegeta-
bles and herbal remedies. Only two species of genus Allium (A. 
sativum L. and A. cepa L.) are explored in detail, while data on 
chemical composition and biological potential of other species, 
including wild-growing A. fuscum Waldst. et Kit var. fuscum 
are very rare. Therefore, the objectives of the present study 
were to investigate chemical composition, antioxidant, anti-
inflammatory and antiproliferative properties of methanolic 
extract of this species.

Methods: Phytochemical profile was determined by mea-
suring total phenolic, total flavonoid and total anthocyanin 
contents and by LC-MS/MS analysis of the extracts and heads-
pace GC/MS analysis of fresh bulbs volatiles. The antioxidant 
activity was evaluated by measuring the effect on lipid peroxi-
dation and by DPPH and NO assays, and anti-inflammatory 
activity by measuring the inhibitory potential on production of 
arachidonic acid metabolites in COX-1 and 12-LOX pathways. 
Antiproliferative activity was tested by sulforhodamine B assay 
in three cancer cell lines (HT-29, MCF-7 and HeLa) and one 
healthy cell line (MRC-5).

Results: High contents of total phenolics (11.25 mg ga-
llic acid equiv./g of d.e.), total flavonoids (4.42 mg quercetin 
equiv./g of d.e.) and total anthocyanins (86.8 μg cyanidine-
3-glucoside equiv./g of d.e.) were found. The dominant pheno-
lic compounds in the extract were rutine, quercetine-3-O-Glc, 
kaempferol-3-O-Glc, isorhamnetin and ferulic acid. Dimethyl-
disulphide was detected as the main volatile compound. The 
extract inhibited both COX-1 and 12-LOX pathways in a dose-
dependent manner. Antioxidant activity was weak compared 
with synthetic antioxidants. The extract expressed moderate, 
but not selective antiproliferative activity against HeLa and 
MCF-7 cells.

Conclusions: A. fuscum is powerful source of bioactive 
compounds and good anti-inflammatory agent.Acknowledge-
ments: Ministry of education, science and technological deve-
lopment, Republic of Serbia, grant No. 172058. 

Key words: Allium fuscum, antioxidant, anti-inflammatory, 
LC-MS/MS, GC-MS
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THE PROFILE OF POLYPHENOLS AND ANTIO-
XIDANT CAPACITY OF SELECTED MEDICINAL 
PLANTS OF BANGLADESH
N. Shaheen1, M. Mohiduzzaman1, C P. Banu1, A. Basak-
Tukun1, S. Munmun1, T. Longvah2

1University of Dhaka, Bangladesh 
2National Institute of Nutrition, Jamai Osmania Po 
Tarnaka, India

Background and objectives: WHO has estimated conser-
vatively that 60 to 90 percent of the populations of the non-
industrialized countries, either totally or partially, rely on 
medicinal plants to meet their health care needs. Over the last 
decade, the most interested bioactive compounds with health 
beneficial role has been polyphenols.The objective of this stu-
dy was to screen total phenol content (TPC), to estimate po-
lyphenol profile and antioxidant capacity (AC) of 15 medicinal 
plants of Bangladesh. 

Methods:Folin-Ciocalteau method, DPPH Inhibition and 
Simultaneous determination method of all polyphenols had 
been used for TPC, AC and individual polyphenols respecti-
vely. 

Results: TPC ranged from 276.85 (Moringa oleifera) to 
15.45 (Zanthoxylum rhetsa) mg per 100g. The % DPPH inhi-
bition in methanol and water extract are high in Zanthoxylum 
rhetsa (92.86) and Moringa oleifera (91.87) respectively and 
they also show the lowest IC50 in corresponding solvent sys-
tem. The lowest % DPPH inhibition is found in Spilanthes cal-
va (24.49) and Centella asiatica (4.88) in methanol and water 
extract respectively. Ten individual polyphenols are screened 
(Chlorogenic acid, coumaric acid, caffeic acid, apigenin-7-o-
neohesperidoside, apigenin, querectin-3-beta D-gluoside, que-
rectin-3-o-glucopyranoside, kaemperfrol, isoramanetin, lute-
lion). Amaranthus viridis, Spilanthes calva, Oxalis corniculata, 
Piper retrofractum, Moringa oleifera contain highest amount 
of chlorogenic acid, coumaric acid, caffeic acid, apigenin-7-o-
neohesperidoside, apigenin respectively. Senna tora contain 
highest amount of querectin-3-beta D-gluoside, kaemperfrol 
and isoramanetin respectively whereas querectin-3-o-gluco-
pyranoside andlutelion arehighest in Alternanthera sessilis.

Conclusions: Moringa oleifera, with lowest IC50 and hig-
hest %DPPH inhibition and TPC, is the most potent antioxi-
dant sample among analyzed samples.Acknowledgement: The 
authors wish to acknowledge the support received from the 
Center for Advance Research in Sciences, University of Dhaka, 
Bangladesh.

Key words: Polyphenol, antioxidant capacity, medicinal 
plant, DPPH, IC50.



1655Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

PO2881
PROTECTIVE ROLE OF WHEAT PEPTIDES IN A 
NON-STEROIDAL ANTI-INFLAMMATORY DRUGS 
INDUCED STOMACH DAMAGE MODEL RATS
H. Yin1, F. Liu1, S. Wang1, L. Yang1, G. Sun1

1Key Laboratory of Environmental Medicine and 
Engineering of Ministry of Education, and De-
partment of Nutrition and Food Hygiene, School of 
Public Health, Southeast University, Nanging, China

Background and objectives:Non-steroidal anti-inflam-
matory drugs (NSAIDs) are able to produce tissue damage and 
oxidative stress in animal models of stomach damage. In this 
study, the putative protective effect of wheat peptides was eva-
luated in a NSAID induced stomach damage model in rats.

Methods:Different dose wheat peptides or distilled water 
were administered daily by intragastric administration for 30 
days. On the last day of experiment, NSAIDs (aspirin and in-
domethacin) or physiological saline were given by intragastric 
administration.Then the rats were sacrificed by cervical dislo-
cation. The blood sample and stomach were collected. Histolo-
gic observation, the MDA, NO, NOS and antioxidase activity 
levels of stomach were detected. And the expression of mRNAs 
of mu-opioid receptor in stomach was examined using semi-
quantitative reverse transcription polymerase chain reaction 
(RT-PCR).

Results: Wheat peptides administration decreased gastric 
epithelial cell degeneration. Oxidative stress and NO level were 
significantly increased after NSAID infusion and were reduced 
by wheat peptides. Wheat peptides significantly increased SOD 
& GSH-Px activity and decreased NOS activity in stomach. 
Mu-opioid receptor mRNA expression significantly decreased 
in wheat peptides treated rats than in the model control group.

Conclusions: Non-steroidal anti-inflammatory drugs in-
duced stomach damage in rats and wheat peptides adminis-
tration may be an effective tool for protecting stomach tissue 
against NSAID-induced stomach damage and oxidative stress.

PO2882
ANTITUMOR ROLRS OF ESSENTIAL OILS FROM 
CHRYSANTHEMUM MORIFOLIUM RAMAT
Z. Song1, F. Zhag1, L. Yang1, S. Wang1, G. Sun1

1Key Laboratory of Environmental Medicine and 
Engineering of Ministry of Education, and De-
partment of Nutrition and Food Hygiene, School of 
Public Health, Southeast University, China

Background and objectives:It is essential to screen new 
medicines that are less toxic, highly effective and provide bet-
ter management of the cancer. Traditional Chinese medicines 
have attracted great interest to researchers recent years as al-
ternative anti-cancer therapies. The aim of study is to explore 
the anti-cancer role of the essential oil from Chrysanthemum 
morifolium Ramat both in vitro and in vivo.

Methods:In vitro, cell proliferation inhibition action on 
human liver cancer HepG-2 of essential oils extracted from 
Chrysanthemum was examined by MTT method and cell 
apoptosis was observed using flow cytometry. In vivo, we used 
S-180 tumor-bearing mice to research antitumor effect of the 
oils.

Results:The oils showed significant antitumor activity 
towards HepG-2 cells, with IC50 values 1.4232µl/ml, and in-
creased the apoptotic rates in a dose dependent manner. In 
addition, the oils inhibited tumor growth of S-180 tumor-
bearing mice and the tumor suppressor rate of high dose rea-
ched 54.94%. Giving the oils improved the thymus/weight in-
dex of tumor-bearing mice which means it increased immune 
function.

Conclusions: Our findings suggest that the essential oil 
from Chrysanthemum morifolium Ramat has antintumor acti-
vity. It is a candidate for exploring new antitumor agents.

PO2883
A STUDY ON TOTAL POLYPHENOLS CONTENT IN 
SPENT COFFEE EXTRACTS (BLACK, ESPRESSO 
AND FILTER COFFEE)
M. Ranic1, M. Pavlovic2, S. Siler-Marinkovic2, S. Dimitri-
jevic Brankovic2

1Centre of Research Excellence In Nutrition and Me-
tabolism, Institute For Medical Research, University 
of Belgrade, Serbia 
2Faculty of Technology and Metallurgy, University 
of Belgrade, Serbia

Background and objectives: Evidence of polyphenols role 
in the prevention of degenerative diseases such as cancer and 
cardiovascular diseases is emerging. Coffee constitutes one of 
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the principal sources of polyphenols. As the one of the most 
popular beverages, coffee is consumed by millions of people 
all over the world, several times a day.Spent coffee (SC) that is 
produced in tons by restaurants and cafeterias, and domestic 
environment, could be a good opportunity to have an impor-
tant source of polyphenols as a natural antioxidants, also from 
an economical point of view. 

Methods: In this work, microwave-assisted extraction 
(MAE) has been used as a potential alternative to conventio-
nal solvent extraction for the isolation of phenolic compounds 
from plants, considering certain limitations in terms of extrac-
tion time, energy, solvent consumption and cost. Response 
Surface Methodology (RSM) has been used for monitor the 
extraction characteristics, as affected by various extraction 
conditions. 20% solution of ethanol in distilled water was used 
as solvent.For optimization and statistical analysis Design Ex-
pert 8 (Trial version, Stat-Ease, Inc.) was used. Three indepen-
dent parameters in the extraction were considered: microwave 
power (240-550W), extraction time (11-209s) and liquid-to-
solid ratio (4.76-13.24ml/g. Total phenols were determined by 
Folin-Ciocalteu reagent. 

Results: The total phenolic content, expressed as mg of 
GAE per g of dry weight, was for black SC 101.450-572.82mg/
g,espresso SC 188,270-798,270mg/g and for the filter SC 
161,45–558,270mg/g. Corresponding phenolic content in co-
ffee beverage (black, espresso and filter)was 126,455, 144,436 
and 109,182mg/g.

Conclusions: This result strongly supports the possibility 
of exploiting the remaining solid residue of coffee preparation 
for turning a waste material into a valuable source of pheno-
lic compounds as a natural antioxidants.Acknowledgment: 
This work is funding by the Ministry of Education, Science 
and Technological Development, Republic of Serbia, Project 
TR31035.

Key words: polyphenols, spent coffee, MAE, RSM
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IDENTIFICATION AND QUANTIFICATION OF PHE-
NOLIC COMPOUNDS BY HPLC-DAD-ESI-TOF-MS 
IN DIFFERENT VARIETIES OF EGGPLANT GROWN 
AT DIFFERENT SEASONS
P. García Salas1,2, A. Gómez Caravaca1,2, V. Verardo3,4, A. 
Segura Carretero1,2, A. Fernández Gutierrez1,2

1Department of Analytical Chemistry, University of 
Granada, Granada, Spain 
2Research and Development of Functional Food 
Centre (CIDAF), Health Science Technological Park, 
Granada, Spain 
3Inter-Departmental Centre for Agri-Food Industrial 
Research (CIRI Agroalimentare), University of Bolog-
na, Cesena, Italy 
4Department of Agro-Food Sciences and Technolo-
gies, Alma Mater Studiorum, Università di Bologna, 
Cesena, Italy

Background and objectives:Eggplant (Solanum melonge-
na L.) is an important vegetable for their richness in healthy 
components such as phenolic compounds. Previous studies 
have shown that environmental conditions and growing tech-
niques may influence the content in phenolic compounds in 
plants. Therefore, the aim of this study was the characterization 
and quantification of phenolic compounds on three eggplant 
varieties grown at different seasons using HPLC-DAD-ESI-
TOF-MS.

Methods:The eggplant samples were crushed and placed on 
a lyophilizer, which was pre-cooled to -50ºC for 1 h at 1 mbar. 
The extracts were prepared and recovered using methanol: 
H2O (80:20, v/v).The analyses of phenolic compounds were 
carried out by HPLC-DAD-ESI-TOF-MS. The separation was 
performed with a Poroshell 120 column (EC-C18) and, water 
with 0.5 % acetic acid and acetonitrile as mobile phases.

Results:Twenty five compounds were identified and quan-
tified by the optimized methodology. Derivates of caffeic, cou-
maric and ferulic acids, together to delphinidin rutinoside 
were the major compounds in all varieties of eggplants studied. 
Chlorogenic acid was the polyphenol found in a highest con-
centration in all samples, changing in the range 48.16-250.20 
µg/g of sample. Furthermore, most phenolic compounds 
showed significant differences depending on the growing sea-
son.

Conclusions:Results obtained have shown that there is a 
high variability among the content of phenolic compounds 
in eggplants from different varieties. Besides, samples grown 
in summer possessed a higher concentration of phenolic 
compounds than those grown during the cold season. These 
findings are due to high temperatures that cause stress to the 
plants and, thus, eggplants accumulate higher concentrations 
of secondary metabolites such as polyphenols. The control of 
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the growing season of eggplants will be of interest for food in-
dustry due to the benefits of polyphenols in health.

Key words: eggplant, phenolic compounds, HPLC, mass 
spectrometry, season.
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DATE FRUIT AND SEED: FIBER, SUGAR, TEXTURE, 
AND COLOR PROFILES OF EIGHTEEN VARIETIES
H. Habib1, H. Kamal1, C. Platat1, A. Al-awad2, I. Abd El 
Haliem3, W. Ibrahim1

1Department of Nutrition and Health, College of 
Food and Agriculture, United Arab Emirates Univer-
sity, Al Ain, UAE 
2Department of Aridland Agriculture, College of 
Food and Agriculture, United Arab Emirates Univer-
sity, Al Ain, UAE 
3Department of Food Science, College of Food and 
Agriculture, United Arab Emirates University, Al Ain, 
UAE

Background and objectives: Date is enjoyed as a fruit and 
is considered as a basic food commodity in many regions of 
the world. Date paste came into existence as a storage option 
for the surplus production of dates, this product is now being 
used as an ingredient in a few products, but the knowledge is 
still limited. Same is the case with date pits, which are treated 
as a by-product. The purpose of this study was to analyze the 
texture, fiber, color and sugar composition. 

Methods: The eighteen date, date paste and date seed va-
rieties were analyzed for their texture, fiber, color and sugar 
composition. 

Results: hardness of the whole date (flesh) decreased con-
siderably during conversion of date paste and the solid rub-
bery structure has been changed to leathery stage with lower 
hardness, but increased levels of gumminess and cohesiveness. 
In comparison to date paste, the insoluble fiber comprising of 
ADF, NDF, cellulose, hemicellulose and lignin were found in 
great magnitudes in all the date seed varieties. Date paste varie-
ties had higher values of “L”, “a” and “b” Invert sugars, glucose 
(22.42+/-3.25) and fructose (28.98+/-2.84) were found domi-
nant, however, sucrose content was found very low (1.37+/-
0.39) in all the eighteen varieties of date paste. Our study, also 
focused on the sugar content of date seeds and results conclu-
ded presence of fructose (0.46+/-0.35), glucose (0.77+/-0.02), 
sucrose (0.47+/-0.16) and maltose (0.54+/-0.11). 

Conclusions: Date pits had a higher content of ADF, NDF, 
cellulose, hemicellulose and lignin in comparison to date paste, 
so that the most interesting aspect of the study was the possi-
bility of use the date pits as a proper functioningredient in the 
manufacturing of other products.

Key words: Date, Texture, Fiber, Sugar, Color
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THE ABSORPTION AND THE FATE OF METABO-
LISM OF BIOACTIVE DIETARY BENZOXAZINOIDS 
IN MAMMALS
K B. Adhikari1, H N. Lærke2, B M. Jensen3, H J. Schnoor3, 
L K. Poulsen3, I S. Fomsgaard1

1Department of Agroecology, Aarhus University, 
Slagelse, Denmark 
2Department of Animal Science, Aarhus University, 
Slagelse, Denmark 
3Allergy Clinic, Copenhagen University Hospital - 
Gentofte, Denmark

Background and objectives: Benzoxazinoids are a group 
of bioactive phytochemicals mostly limited in cereals. In addi-
tion to allelopathic effects, benzoxazinoids contain a range of 
potential pharmacological properties and health-promoting 
effects including anticancer, immunoregulatory, antimicrobial, 
antinociceptive, aphrodisiac, appetite suppression, weight re-
duction, central nervous system stimulating, and reproductive 
system stimulating activities. These chemicals were recently 
found in mature cereal grains and bakery products making 
them interesting compounds from nutritional point of view. 
Relating the daily consumption of 50 g of rye bread (the major 
wholegrain product in Northern and Eastern European Coun-
tries), the daily total benzoxazinoids intake through a specific 
brand of wholegrain rye bread can be estimated to be higher 
than 5 mg/d. However, there is a paucity of information regar-
ding the absorption, distribution, metabolism, and elimination 
of these bioactive dietary compounds in mammals.

Methods: We fed benzoxazinoids containing rye bread-
based diet to pigs (n=6), rats (n=6), and humans (n=20) and 
analyzed the content of benzoxazinoids and their potential 
metabolites in plasma, urine, bile, and feces using LC-MS/MS.

Results: The most dominant dietary benzoxazinoid 
2-α-D-glucopyranosyloxy-4-hydroxy-1,4-benzoxazin-
3-one (DIBOA-glc) was apparently reduced to 2-α-D-
glucopyranosyloxy-1,4-benzoxazin-3-one (HBOA-glc), the 
most dominant circulating benzoxazinoid in the plasma in 
all three experiments. HBOA-glc being the most dominant 
urinary benzoxazinoids, 8 different benzoxazinoids and their 
derivatives including some glucuronide and sulfate conjugates 
were excreted through the urine.

Conclusions: These studies revealed for the first time that 
bioactive benzoxazinoids in rye bread are highly bioavailable 
in mammals including humans. These unprecedented results 
indicated that benzoxazinoids could be one of the key ingre-
dients contributing to the overall health effects of whole grain 
consumption.

Key words: Benzoxazinoids, bioactive, metabolism, rye
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EFFECT OF BIFIDOBACTERIUM ANIMALIS SSP. 
LACTIS BF-6 (LMG 24384) YOGURT ON COLONIC 
TRANSIT TIME IN HEALTHY ADULT FEMALES
D. Merenstein1, F. D’Amico2, C. Palese3, A. Hahn1, J. Spa-
renborg1, T. Tan1, H. Scott3, K. Polzin4, L. Kolberg4, R. Ro-
berts5

1Department of Family Medicine, Georgetown Uni-
versity Medical Center, Washington, DC, US 
2Department of Mathematics, Duquesne University 
/ UPMC-St. Margaret Hospital, Pittsburgh, PA, US 
3Department of Internal Medicine, Division of 
Gastroenterology, Georgetown University Medical 
Center, Washington, DC, US 
4DSM Food Specialties B.V., Heerlen, NL (Corporate 
Headquarters) 
5Department of Food Science, The Pennsylvania 
State University, University Park, PA, US

Background and objectives: Probiotics have the potential 
for therapeutic effects on gastrointestinal health. Several stra-
ins of bifidobacteria have been investigated for their possible 
improvements on gastrointestinal function. This study inves-
tigated the effect of Bifidobacterium animalis ssp. lactis Bf-6 
(LMG 24384) supplemented yogurt versus placebo yogurt on 
colonic transit time.

Methods: A triple-blinded, randomized, placebo-contro-
lled, two-period crossover trial was conducted with 68 adult 
women with a self-reported history of straining during bowel 
movements or hard or lumpy stools in the past two years. Wo-
men were generally healthy and not actively constipated due to 
regulatory requirements for probiotic studies. After a two-week 
run-in period, both Bf-6 and placebo yogurts were given to all 
participants for fourteen days each in a randomized order, with 
a six-week washout period between treatments. The primary 
outcome, colonic transit time, was assessed using a simplified 
segmental colonic transit technique via Sitz marker X-rays.

Results: The average colonic transit times observed in this 
study was 42.1 hours for the active period and 43.1 hours for 
control period (mean difference of 1.2 hours, 95% confidence 
interval: -4.9, 7.4). Few adverse events were reported and there 
were no significant differences in adverse events for the active 
and control periods.

Conclusions: The analysis showed no significant differen-
ces between the active and control groups during the crossover 
trial. Bf-6 appears to be safe and further trials should be con-
ducted in populations with underlying diseases, as there is a 
greater chance of probiotic impact in a diseased state.

Key words: probiotics; gastrointestinal function; gastroin-
testinal transit; crossover trials
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APPETITE AND FOOD INTAKE AFTER CONSUMP-
TION OF SAUSAGES WITH 10% FAT AND ADDED 
WHEAT OR RYE BRAN
S. Vuholm1, L M. Jakobsen1, K V. Sørensen1, U. Kehlet2, A. 
Raben1, M. Kristensen1

1Department of Nutrition, Exercise and Sports, Fa-
culty of Science, University of Copenhagen, Frede-
riksberg, Denmark 
2Danish Meat Research Institute, Danish Technolo-
gical Institute, Roskilde, Denmark

Background and objectives: The use of dietary fibers in 
sausages gives less energy-dense and thereby healthier foods. 
Also, dietary fibers have been shown to induce satiety. The 
objective of this study was to investigate if addition of rye or 
wheat bran to sausages with 10% (w/w) fat induced satiety and 
if the effect was affected by the source of dietary fiber used or 
by food matrix in which the dietary fibers were incorporated.

Methods: This randomized cross-over study in 25 young 
men compared four test meals each consisting of three sausa-
ges and a bread. The test meals contained ~10g fiber per meal 
and differed in the source of dietary fiber and in the food ma-
trix of the dietary fibers given the four test meals; wheat flour 
sausages (WFS), wheat bran sausages (WBS), rye bran sausages 
(RBS) and rye bran bread (RBB). The meals were served af-
ter an overnight fast and appetite ratings, evaluated by visual 
analogue scales (VAS), were assessed for 240 minutes followed 
by an ad libitum lunch meal where energy intake (EI) was as-
sessed.

Results: Both RBS and WBS increased satiety (p<0.01) and 
fullness (p<0.02) and decreased hunger (p<0.001) and pros-
pective intake (p<0.001) compared to WFS. The effect of RBS 
tended to be higher than the effect of WBS but did not differ 
significantly. RBS furthermore increased satiety (p<0.05) and 
fullness (p<0.02) and decreased prospective intake (p<0.01) 
compared to RBB. No effect on EI was observed.

Conclusions: Addition of wheat or rye bran to sausages 
with 10% fat proofed decreased appetite sensations and has 
thereby potential added health benefits. Additionally the sa-
tiating effect of dietary fibers appears to be more pronounced 
when added to sausages than when added to bread, stressing 
the importance of food matrix and food processing.

Key words: Rye bran; Wheat bran; Sausages; Appetite; 
Energy intake
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DETERMINATION AND COMPARISON OF PHENO-
LIC COMPOUNDS IN LEAVES FROM SIX IMPOR-
TANT VARIETIES OF OLEA EUROPAEA L TREES BY 
HPLC -DAD-TOF-MS.
N. Talhaoui1,2, A. Gómez-Caravaca1,2, L. León3, R. de la 
Rosa3, A. Segura-Carretero1,2, A. Fernández- Gutiérrez1,2

1Department of Analytical Chemistry, University of 
Granada, Granada, Spain 
2Functional Food Research and Development 
Centre (CIDAF), Health Science Technological Park, 
Granada, Spain 
3IFAPA Centro Alameda del Obispo, Córdoba, Spain

Background and objectives: The therapeutic bene-
fits of olive leaves (Olea europaea L.) have been claimed by 
Mediterranean’s countries and explored for many centuries. 
These potential health benefits of olive leaves are mostly related 
to low molecular weight polyphenols. The characterization of 
their polyphenols is one of the first steps to evaluate the contri-
bution of the olive to human health. Thus, differences between 
the phenolic compounds in olive leaves from different cultivars 
have been examined.

Methods: Leaves from six important olive cultivars: ‘Arbe-
quina’, ‘Arbosana’, ‘Changlot Real’, ‘Koroneiki’, ‘Picual’ and ‘Si-
kitita’, grown under the same agronomic and ambiental con-
ditions from the same olive orchards were used. Samples were 
collected in the middle of June, transferred to the laboratory, 
dried outdoors and processed. Analyses were carried out by 
HPLC-DAD-(microTOF) MS with a Poroshell 120 EC-C18 
analytical column.

Results: Thirty phenolic compounds were identified and 
quantified being oleuropein and elenolic acid the most impor-
tant. Significant differences between varieties were observed 
for all the compounds. ‘Arbosana’ leaves showed the highest 
concentration of phenolic compounds while no big differen-
ces were observed among the other varieties. ‘Arbosana’ leaves 
also presented the highest level of oleuropein and elenolic acid: 
20.69 mg/g leaf and 14.19 mg/g leaf, respectively; whereas Ar-
bequina’ showed the lowest concentration of oleuropein, 17.08 
mg/g leaf, and ‘Sikitita’ the lowest quantity of elenolic, acid 3.53 
mg/g leaf.

Conclusions: Cultivars showing the highest levels of phe-
nolic compounds as ‘Arbosana’ could be used as a source of 
phenolic compounds in pharmaceutical and food industry. 
Further work will be carried out for monitoring the evolution 
of phenolic compounds across the growth period.

Key words: Olive leaves, phenolic compounds, HPLC-
DAD-TOF-MS.

PO2890
OXIDATIVE STABILIZATION OF LINSEED OIL BY 
INDUSTRIAL GRAPE (VITIS VINIFERA, L.) BY-PRO-
DUCTS
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tín2, T. Imbesi2, M. Prodanov2, V. Mancebo Campos1, C. 
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Nutricion SL, Puertollano, Spain 
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racterization, Institute of Food Science Research 
(CIAL-CSIC-UAM), Madrid, Spain

Background and objectives: The omega-3 polyunsaturated 
essential fatty acids are a recognized supplement in biofunctio-
nal food formulations. Their main current natural source is fish 
oil, but its use presents some limitations: it is a potential aller-
gen, contains cholesterol and frequently, traces of heavy metals 
and it has unpleasant odour.The objective of this work was to 
study some alternative natural sources and procedures for re-
placement of the fish oil omega-3 fatty acids and the synthetic 
antioxidants used in functional food formulations by other al-
ternative sources, such as linseed oil and extracts from indus-
trially available grape by-products.

Methods: The grape by-product was obtained at industrial 
scale by drying of grape pomace (Vitis vinifera L.) with hot air 
and separation of the seeds by sieving. The “seedless” fraction 
contained grape skins, stalks, leaves and seeds (63%, 26%, 9% 
and 2%, dry weight, respectively). Ultrasound-assisted extrac-
tion or maceration with shaking at 60 ºC in ethyl butyrate, ethyl 
acetate, ethanol and ethanol:water 80:20 (v/v) were performed. 
Antioxidant capacity was determined by the 2,2-diphenyl-
1-picrylhydrazyl (DPPH) and Rancimat assays, and polyphe-
nols, by the Folin-Ciocalteu method. The qualitative composi-
tion on polyphenols, carotenoids and chlorophylls was studied 
by HPLC-Photodiode Array Detector.

Results: The highest Efficient Concentration (EC100) and 
polyphenol content values were found in the extract obtained 
at 60 ºC with ethanol:water (576.4 micromol Trolox/g and 90.1 
mg gallic acid/g, respectively) and ethanol (341.2 micromol 
Trolox/g and 58.2 mg gallic acid/g, respectively).

Conclusions: The ethanol grape extract obtained at 60 ºC 
showed the highest stabilization effect of the linseed oil at a ra-
tio of 15% (w/w), increasing 3-fold its induction period (from 
4.16 to 12.6 h under Rancimat conditions: 100 ºC and a flow 
rate of 20 L/h).

Key words: omega-3, grape antioxidants, linseed oil.
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MICROBIOLOGICAL, CHEMICAL AND SENSORY 
CHARACTERISTICS OF NEWLY DESIGNED SYN-
BIOTIC FERMENTED BEVERAGES DURING STO-
RAGE
G. Kunova1, I. Lisova1, I. Bohacenko2, J. Pinkrova2, M. 
Pechacova1

1Dairy Research Institute Prague, Czec Republic 
2Food Research Institute Prague, Czec Republic

Background and objectives:The aim of this work was to 
design new synbiotic fermented beverages. According to the 
international standards at least one million viable cells of pro-
biotic bacteria per gram of product until the end of the wa-
rranty is required. The recommended daily dose of fructans to 
ensure prebiotic properties is 4-6 g per product.

Methods:A storage test (30 days at 4-6 ºC) was conducted 
while in 7-day intervals the following parameters were monito-
red: a) bacterial counts, b) pH, c) prebiotic content, d) sensory 
evaluation. Probiotic strains: Bifidobacterium animalis subsp. 
lactis CCDM 94, Lactobacillus rhamnosus CCDM 150,Ente-
rococcus durans CCDM 922Starter culture: CCDM 17 (con-
taining strains Lactococcus lactis subsp. cremoris, Lactococcus 
lactis subsp. lactis, Lactococcus lactis subsp. diacetilactis). All 
strains originate from the Culture Collection of Dairy Mi-
croorganisms Laktoflora, Czech Republic. Commercially avai-
lable prebiotic formula on the basis of fructooligosaccharides - 
Orafti P95 (oligofructose ≥ 93.2%, BENEO, Belgium) was used. 
Fructan content was measured using HPLC method, bacterial 
counts were determined by plate method.

Results: In all samples the bacterial counts during storage 
test decreased, while a slight steadily decrease without signifi-
cant fluctuations, both in the case of probiotics as well as for 
the basic culture was observed. Fructooligosaccharide content 
remained constant during storage. A slight decrease in pH of 
beverages during storage was detected, which significantly de-
creased in the first 14 days.

Conclusions: In all samples the viable counts of microorga-
nisms in the end of the storage test was higher than 6,0 log cfu/
ml, fructooligosacharide content remained unchanged and all 
samples were evaluated very positively from a sensory point of 
view.The study was supported by the Ministry of Agriculture, 
Czech Republic (Grant No. QI91B274).

Key words: probiotic, fructans, fermented beverages, sto-
rage
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EFFECTS OF APLYSIN ON THE APOPTOSIS OF HU-
MAN BREAST CANCER FCM-7 CELL
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Background and objectives: To investigate the effects of 
Aplysin on the apoptosis of human breast cancer FCM-7 cell 
in vitro.

Methods: The apoptosis of FCM-7 cell lines were determi-
nated by MTT assay. Cell cycle and positive rate of prolifera-
tion cell nuclear antigen (PCNA) apoptosis associated protein 
Fas and Bcl-2 and intracelular calcium ions (IE Ca2+) levels 
were measured by flow cytometry.

Results: Aplysin could decrease the proliferation signifi-
cantly in a dose-dependent manner in FCM-7 cell. The IC25 
and IC50 of Aplysin on FCM-7cell for 48h were 28.3 and 
31.9mg/L. When treating FCM-7 with Aplysin in concentration 
of 10, 20, 40mg/L for 48h, the growth of the cell was obviously 
inhibited, typical apoptosis sub-diploid peak was found, and 
the apoptotic rates of FCM-7 were 10.8%, 23.9% and 33.6%, 
respectively, which was significantly higher than 1.83% that in 
control group (P<0.05). And cellular quantity increased from 
59.3±2.27% to 79.5±2.37% at G0/G1 phase, respectively, which 
was significantly higher than 48.6±2.92% that in control group, 
meanwhile, cellular quantity decreased from 27.3±1.63% to 
15.0±1.34% at S phase, respectively, which was significantly 
lower than 31.5¡À1.72% that in control group (P<0.05), cell 
cycle was arrested in G0/G1 phase. Compared with control 
group, Aplysin groups could effectively increase Fas expression 
and IECa2+ levels, and inhibited the expressions of PCNA and 
Bc1-2 significantly in FCM-7 cells (P <0.05).

Conclusions: Aplysin can inhibit the proliferation and in-
duces apoptosis of FCM-7 cells.

Key words: Aplysin; FCM-7 Cell; Apoptosis
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EFFECTS OF APLYSIN ON THE TUMOR GROWTH 
AND EXPRESSION OF VEGF AND PCNA IN H22 
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Background and objectives: To investigate the effects of 
Aplysin on the tumor growth and expression of VEGF and 
PCNA in H22 mice.
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Methods: KM mice were randomly divided into five groups: 
the model group, the Aplysin groups (25, 50, 100 μg/kg/d), the 
cyclophosphamide control group and each group had ten mice. 
H22 Cells were inoculated subcutaneously into left anterome-
dial of KM mice. Animals of four groups (except the model 
group) were treated with ig Aplysin of different dosage and pi 
CTX on the second day and executed after 15 days. We weig-
hed the tumor which was stripped completely and calculated 
the tumor inhibition rate. Simultaneously the expression of 
VEGF and PCNA in tumor tissue was determined by immu-
nohistochemistry. 

Results: In vivo, the increase of H22 tumor weight in the 
Aplysin groups was slower than that in model group (P<0.05), 
and the tumor inhibition rate was 28.3%, 33.8%, 42.9% respec-
tively. The treatment with mid and high-dose Aplysin inhibited 
the expression of VEGF (P<0.05), while there is no significant 
changes in low-dose group. Different dose Aplysin inhibited 
the expression of PCNA within tumor (P<0.05). 

Conclusions: Aplysin inhibits tumor growth possessing 
higher tumor inhibition rate. The depressant effect may be re-
lated with inhibiting the expression of VEGF, PCNA in H22 
tumor.

Key words: Aplysin; H22 cell; VEGF; PCNA; Mice
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Background and objectives: Loquat (Eriobotrya japonica 
L.) belongs to Rosaceae family and it probably had its origin in 
south-eastern China. Currently, it is also cultivated in the Me-
diterranean area, amongst other regions. Both loquat fruit and 
leaf are often included in Chinese herbal remedies for cough 
and asthma as the latter contains many phenolics and some 
triterpenes which exhibit anticancer, anti-inflammation and 
hypoglycemic effects. Therefore, due to the important role that 
these naturally occurring antioxidants play in human health, 
the aim of the present work was to reveal the phenolic profile 
of the loquat edible portion.

Methods:In order to characterize the polyphenolic com-
pounds in an extract of Eriobotrya japonica L. cultivated in 
Andalucía, a simple and rapid method was developed. This 
method used Reversed-Phase Ultra-Performance Liquid Chro-
matography coupled to Electrospray Ionization Quadropole 
Time-of-Flight Mass Spectrometry (RP-UPLC-ESI-Q-TOF-
MS).

Results: The accuracy of mass data generated by Q-TOF-
MS together with the fragmentation pattern of the full scan run 
of MS/MS analysis have been an useful tool to tentatively cha-
racterize many well-known phenolic compounds such as gl-
ycosilated species of flavonols (Kaempferol-3-O-rhamnoside) 
and phenolic acids such as p-hydroxybenzoic acid glucoside. 
Other polar compounds such as quinic acid, citramalic acid 
and pyridoxine were also identified.

Conclusions: In conclusion, data reveals that loquat is qua-
litatively an abundant source of phenolic compounds.

Key words: Eriobotrya japonica L.; loquat; phenolic com-
pound; UPLC-ESI-Q-TOF-MS.

PO2895
COMPARATIVE STUDY OF ANTIOXIDANT ACTIVI-
TY OF THIRTEEN VEGETABLE SAMPLES CULTIVA-
TED IN ANDALUCÍA
A. Morales-Soto1,2, C. Rodríguez-Pérez1,2, P. García-
Salas1,2, C. Jiménez-Sánchez1,2, M. Cádiz-Gurrea1,2, A. 
Segura-Carretero1,2, A. Fernández-Gutiérrez1,2

1Department of Analytical Chemistry, University of 
Granada, Granada, Spain 
2Funtional Food Research and Development Centre 
(CIDAF), Health Science Technological Park, Grana-
da, Spain

Background and objectives: The Mediterranean diet is 
characterised for a high consumption of fruits and vegetables. 
Specifically, in the region of Andalucía vegetable cultivation 
is particularly important. The intake of these vegetables sup-
poses an important health-protecting factor because of their 
antioxidant activity, amongst other biological effects.Since the 
antioxidant activity of phytochemicals present in the diet has 
been of increasing interest in recent years, the whole aim of this 
work is to give a better understanding about the antioxidant 
activity of some typical Mediterranean vegetables cultivated in 
Andalucía.

Methods: The antioxidant activity of thirteen vegetable 
samples has been studied. These included different varieties 
of asparagus, tomato, onion, garlic, artichoke, carrot, lettuce, 
green bean, fava bean, pepper, eggplant, zucchini and potato. 
Three different assays were employed: Trolox Equivalent An-
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tioxidant Capacity (TEAC), Ferric Ion Reducing Antioxidant 
Power (FRAP) and Oxygen Radical Absorbance Capacity 
(ORAC).

Results:According to ORAC assay, samples that showed the 
highest antioxidant capacity were red onion, asparagus and red 
garlic, in this order. Red onion showed also the highest results 
for TEAC and FRAPS assays. However, according to TEAC and 
FRAP assays, the second and third-highest results were achie-
ved with tender onion and asparagus, in this order.

Conclusions:The antioxidant capacity of different typical 
Mediterranean vegetables cultivated in Andalucía was deter-
mined and related to their antioxidant content to render their 
antioxidant potential more comprehensive.

Key words: Mediterranean vegetables; antioxidant activity; 
ORAC; TEAC; FRAP.

PO2896
BIOACTIVE COMPOUNDS IN DEFATTED DABAI 
PERICARP FOR INHIBITION OF OXIDATIVE STRESS 
BIOMARKERS IN HYPERCHOLESTEROLEMIC RAB-
BITS
H E. Khoo1, A. Azlan1,2, F H. Shakirin3, A. Ismail1,2

1Department of Nutrition and Dietetics, Faculty 
of Medicine and Health Sciences, Universiti Putra 
Malaysia, UPM Serdang, Selangor, Malaysia 
2Laboratory of Halal Science Research, Halal Pro-
ducts Research Institute, Universiti Putra Malaysia, 
UPM Serdang, Selangor, Malaysia 
3Department of Biochemistry, Faculty of Biotech-
nology and Biomolecular Sciences, Universiti Putra 
Malaysia, UPM Serdang, Selangor, Malaysia

Background and objectives: Dabai fruit, scientifically 
known as Canarium odontophyllum is a potential source of 
nutraceutical. The antioxidant-rich purplish defatted dabai pe-
ricarp as waste of future dabai oil industry is potentially used 
as pharmaceutical ingredient for cardio-protection. This study 
aims to determine the effect of defatted dabai supplementation 
on oxidative stress biomarkers in high cholesterol-induced rab-
bits.

Methods: A total of 28 healthy rabbits were divided into 
four groups (n=7 in each group). A group of hypercholestero-
lemic rabbits were treated with 50 g defatted dabai pericarp per 
kg body weight daily for 8 weeks, while a statin group and two 
control groups (normal and hypercholesterolemic) were used 
for comparison. Plasma total antioxidant status (TAS), plas-
ma malonaldehyde (MDA) and cellular antioxidant enzymes 
(SOD, GPx and catalase) of the rabbits were determined after 8 
weeks of experiment.

Results: Results show that all groups showed significant 
reduction in plasma TAS and increment of plasma MDA ex-
cept the group treated with defatted dabai pericarp that showed 
significant increment in plasma TAS and no significant incre-
ment in plasma MDA when compared to baseline. The normal 
rabbits had significant reduction in cellular SOD and GPx ac-
tivities with no changes found for catalase activity. The group 
supplemented with defatted dabai pericarp showed significant 
up-regulations of SOD and catalase enzymes, but reduced GPx 
activity. Treatment with simvastatin was found to down-regu-
late the antioxidant enzymes except catalase, while treatment 
with defatted dabai pericarp (antioxidant-rich) showed further 
reduction in SOD activity in the group compared to non-trea-
ted hypercholesterolemic group.

Conclusions: Reduction in plasma MDA together with 
high increment in plasma TAS of the tested model indicates 
protective effect of the defatted dabai pericarp supplementa-
tion, thus offer beneficial cardio-protection.

Key words: antioxidant enzyme, dabai, hypercholesterole-
mic, malonaldehyde, oxidative stress

PO2897
ISOLATION AND CHARACTERIZATION OF EXOPO-
LYSACCHARIDE PRODUCED BY LACTOBACILLUS 
REUTERI FY-004
C Y. Hu1, H H.Chuang1, Y C. Chen2, H L. Chan2, C H. 
Chien3, C M. Shih3

1Dept. of Nutritiona and Health Science, Fooyin 
University, Kaohsiung City, Taiwan 
2Dept. of Biological Science and Technology, Natio-
nal Pingtung University of Science and Technology, 
Kaohsiung City, Taiwan 
3Dept. of Nutritiona and Health Science, Fooyin 
University, Kaohsiung City, Taiwan

Background and objectives:Probiotics, food-grade orga-
nisms, are capable of producing extracellular polysaccharide 
(Exopolysaccharide, EPS), which contribute to functions such 
as preventing dyspepsia, antitumor, antiallergy of human, and 
inhibition the growth of food-poisoning microbe.

Methods:We screened proper probiotics from infant’s feces 
and fermented vegetable, and we used Bifidobacterium longum 
BCRC14634 from BCRC as a standard strain. After cell absor-
bing test, Gram stain, milk coagulating test, catalase test, acid 
and Bile salt tolerance test, we screened and purified effective 
organ. We also separated and purify EPS. As to EPS detection, 
we used phenol-sulfuric acid method to determine the quan-
tity of EPS. We purified EPS by molecular sieving column and 
anion exchange chromatography, and determined its molecule 
weight by S-200 size-exclusion chromatography.
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Results:The result of 16S rDNA sequence comparison re-
sults are showing with the same species, and the first one is 
Pediococcus pentosaceus FY-001, the second is Enterococcus 
faecalis Fy-002, the third is Lactobacillus fermentum Fy-003, 
the forth is Lactobacillus reuteri Fy-004We chose Lactobacillus 
reuteri Fy-004 to be our target species as to its high producti-
vity and biological activity of EPS. The EPS fraction was com-
posed of a single high-molecular-mass polymer of 4.6 x 105 Da 
containing glucose, fructose and rhamnose.

Conclusions:The results revealed beneficial physiological 
effects of exopolysaccharide from probiotics, such as antidia-
betogenic, immunomodulative and anti-inflammatory proper-
ties.

Key words: Probiotics, Exopolysaccharide (EPS), Identifi-
cation, Chromatography

PO2898
CLINICAL ANTI-OBESITY EFFECT BY ADMINIS-
TRATION OFCARNITINE AND SYNEPHRINE CON-
TAINING DRINK
Y C. Shen1, Y L.Wang1, S Y. Jin1, C H. Yen1, J T. Chen1, Y H. 
Yeha1, C K. Wang1

1Chung Shan Medical University, Taichung, Taiwan

Background and objectives: Obesity is a serious health 
problem in developed countries and the prevalence of obesity 
has been increasing dramatically for several decades. The Car-
nitine and Synephrine, have been a variety of studies which are 
decreased body fat. This study was to investigate the Carniti-
ne and Synephrine containing drink regulation of body fat in 
BMI>27 or body fat>30% subjects.

Methods: This was a randomized, placebo controlled, dou-
ble blind design. 35 subjects (20 to 65 years) were enrolled and 
randomly divided into two groups. The trial total was 8 weeks. 
Anthropometric measurements and blood collection were gi-
ven at initial, 3rd, 6th, and 8th week, including weight, body 
fat, and blood lipid profile.

Results: The results revealed that weight and BMI were sig-
nificantly reduced (p<0.05), and body fat was decreased 0.9% 
compared with placebo, and total cholesterol in plasma was 
greatly reduced 3.8% after administration of Carnitine and Sy-
nephrine containing drink.

Conclusions: These results suggested that the Carnitine 
and Synephrine containing drink could be down-regulation of 
weight and body fat.

Key words: Carnitine, Synephrine, body fat.

PO2899
COMPARATIVE STUDY OF RESVERATROL, PO-
LYPHENOLIC CONTENT AND RELATIVE ANTIOXI-
DANT CAPACITY OF ROMANIAN RED WINES
L. Filip1, R. Banc1, D. Hanganu1, D. Benedec1, A. Cozma1, 
D. Miere1

1University of Medicine and Pharmacy ‘Iuliu Hatie-
ganu’ Cluj-Napoca, Romania

Background and objectives: Romanian viticulture is cha-
racterized by tradition, progress and quality. Romanian wines 
produced from foreign and domestic grapes were positively 
evaluated at various competitions in the field.Their quality is 
not only organoleptic but it also related to their composition 
giving the wines to potential to exert ahuman health benefits . 

Methods: To prove this we have analyzed 65 samples of 
wine produced in different wine-growing regions of Roma-
nia, in which we determined the concentrations of trans- and 
cis-resveratrol, the total polyfenolic compounds and the an-
tioxidant activity. We are using a sensitive, high through-
put liquid chromatography coupled with mass spectrometry 
method (LC-MS/MS) for resveratrol determination. The total 
phenolic compounds (TPC) were determined using modified 
Folin-Ciocalteu method. The antioxidant capacity was tested 
by DPPH method, BHT was used as standard control and the 
capability of samples to scavenge DPPH was expressed as per-
centage values. 

Results: The biggest average quantity of resveratrol was 
found in the wine obtained from the Pinot Noir variety: 
0.893micrograms/ml, followed by Cabernet Sauvignon, Merlot 
and Feteasca Neagra varieties. All antioxidant activity values 
obtained were highly correlated with total polyphenol and res-
veratrol content. 

Conclusions: It turned out that local varieties such as Fe-
teasca Neagra si Babeasca neagra have a high content of po-
lyphenols and antioxidant shows comparable with the other 
red wine varieties known in Europe.

Key words: red wine, resveratrol, polyphenol, antioxidant 
capacity
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PO2900
LPS-BINDING CAPACITY OF FRUIT PROANTHOC-
YANIDINS.
K. Tralma1, C. Arbulo2, C. Carrasco1, E. Pastene2, M. Got-
teland1

1Department of Nutrition, Faculty of Medicine, Uni-
versity of Chile, Santiago, Chile 
2Lababoratory of Pharmacognosy, University of 
Concepción, Concepción, Chile

Background and objectives: The lipopolysaccharide (LPS) 
originated from gram-negative bacteria belonging to the in-
testinal microbiota has been recently proposed as a key factor 
in the development of metabolic endotoxemia and low grade 
inflammation, frequently associated with metabolic syndrome 
and its complication. Proanthocyanidins (PACs) are phenolic 
compounds abundant in fruits which display antioxidant acti-
vity and are involved in the protection against non-transmissi-
ble chronic diseases. In a first step to elucidate whether dietary 
PACs may interfere with intestinal absorption of LPS, the aim 
of the study was to determine the in vitro LPS-binding capacity 
of fractionated PACs obtained from cranberry and avocado (A-
type PACs), and apple and grape (B-type PACs). 

Methods: Fruit PACs were fractionated according to their 
molecular weight by adsorption chromatography on Sephadex 
LH-20 and semipreparative diol-phase HILIC-HPLC columns. 
Polymerization degrees and structure features were subse-
quently carried out by phloroglucinolysis and mass spectro-
metry, respectively. The LPS-binding capacity was evaluated by 
incubating LPS-FITC with polymyxin B conjugated to agarose 
beads, in the presence or absence of PACs fractions. Unbound 
LPS-FITC was removed and the remaining fluorescence deter-
mined in a Synergy HT Microplate Reader. 

Results: The most efficient PAC fraction in inhibiting 
LPS binding to polymixin-agarose beads was the Low Mo-
lecular Weight Fraction and the crude extract from avoca-
do (IC50=27.0µg/ml and 30.1µg/ml, respectively), followed 
by the High Molecular Weight Fractions from cranberry 
(IC50=40,5µg/mL), apple (IC50=86.1µg/ml) and avocado 
(IC50=97.6µg/ml). 

Conclusions: Dietary PACs from avocado and cranberry 
seems to be particularly interesting in their ability to bind LPS, 
suggesting that these bioactive compounds may interfere with 
endotoxin absorption in the intestinal lumen, contributing to 
the protective effect of PACs against non-transmissible chronic 
diseases. Supported by Fondecyt 1120290. 

Key words: Proanthocyanidins; lipopolysaccharide; non 
transmissible chronic diseases; metabolic endotoxemia

PO2901
ANTIOXIDANT AND PROOXIDANT ACTIVITY OF 
ESSENTIAL OIL OF GARLIC BY ELECTRON SPIN 
RESONANCE IN PORK PATTIES
G. Nieto Martínez1,2, L.Skibsted2, M. Andersen2, G. Ros1

1Departmen of Food Science and Tecnology, Veteri-
nary Faculty/ University of Murcia, Espinardo, Spain 
2Department of Food Science/ University of Copen-
hagen, Copenhagen, Denmark

Background and objectives: The aim of this study was to 
study the antioxidant and prooxidant activity of the essential 
oil of garlic (AE) and the AE added at doses of 0.05 % (A1) and 
0.4% (A2) in pork patties packaged in aerobic conditions and 
stored in refrigeration during 6 days. 

Methods: For that, the antioxidant activity of the AE in a 
model system (Fenton reaction), and in burgers with ESR (elec-
tron spin resonance) by free radical formation during heating 
at 55 °C and its binding to PBN (p-fenil-N-tert-butilnitrona) 
on days 0, 3 and 6 of storage was studied. 

Results: The results showed that AE showed prooxidat 
effect at phenol concentration ≥1.6 mg GAE/L. In patties A1, 
the radical formation after 3 hours of heating at 55° C was sig-
nificantly lower (P <0.05%) than in control samples (C) and A2 
throughout the storage. In contrast, burgers treated with 0.4% 
of AE showed that radical formation was higher (P <0.05%) 
than C and A1, therefore, the higher level of AE showed a 
prooxidant effect. 

Conclusions: The results indicate that the use of 0.05% es-
sential oil of garlic, as a natural antioxidant in pork burgers, 
being a good strategy of conservation.

Key words: Garlic; Essential oil; Patties; Antioxidant; 
Prooxidant.
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PO2902
EFFECT OF THE ADMINISTRATION OF A MILK 
PRODUCT CONTAINING A HEAT-TREATED PRO-
BIOTIC AND A PREBIOTIC IN PRESCHOOL CHIL-
DREN
M L. Mizgier1, J. Brignardello1, P. Morales1, C. Carvallo1, 
M J. Cires1, S. Cruchet1, G. Prioult2, J. Benyacoub3, R. 
Mukherjee4, D. Henriquez1, M. Gotteland1, O. Brunser1

1Institute of Nutrition and Food Technology (INTA), 
University of Chile 
2Nestlé Product Technology Center, Konolfingen, 
Switzerland 
3Nestlé Research Center, Lausanne, Switzerland 
4Clinical Development Unit-Nestlé, Lausanne, Swit-
zerland

Background and objectives: Some heat-treated probiotics, 
such as Lactobacillus johnsonii La1, retain immunomodula-
ting capacity in vitro and in in vivo preclinical models. Howe-
ver overall data in humans are scarce. The aim of this study 
was to investigate the effect of a non-fermented milk product 
containing a heat-treated La1 (HTLa1) and a fructooligosac-
charides prebiotic (FOS:Inulin) on immune functions and fecal 
microbiota of preschool children. 

Methods: randomized, double-blind, multicentric, place-
bo-controlled clinical trial carried out in 282 children from 
5 day-care centers. The test group received for two months 
2x200ml/d of a product containing HTLa1 and FOS-inulin; 
the control group received the same product without prebio-
tics and HT probiotic. Acute respiratory infections and diarr-
hea were registered along the study. Salivary and stool samples 
were collected at baseline and at the end of treatment. Salivary 
SIgA and ß-defensin-1, and fecal SIgA and ß-defensin-2 were 
assessed by ELISA. Fecal concentrations of Bifidobacterium, 
Bacteroides and Lactobacillus were determined by qPCR. 

Results: dropout rate was 25.9% (73/282). No significant 
adverse events were reported and no differences in the inci-
dence of diarrhea were observed between the groups. The inci-
dence of upper respiratory infections was slightly lower in the 
test group, 19.8% vs 26.2 % in the controls (not significant). 
Salivary and fecal concentrations of SIgA were not affected by 
HTLa1+FOS:inulin nor was that of β-defensin 2 in feces. Sali-
va β-defensin-1 concentrations decreased along time in both 
groups. However, this decrease was significantly less pronoun-
ced in the treated group. No differences in the fecal bacterial 
populations were observed. 

Conclusions: These exploratory data suggest that the admi-
nistration of a HTLa1+FOS:inulin does not significantly affect 
the salivary and fecal defense factors in children although a 
rather maintenance effect on salivary β-defensin-1 was obser-
ved. The clinical meaning of such effect deserves further inves-
tigation. 

Key words: Heat-treated probiotic; children; ß-defensins; 
secretory IgA; microbiota.
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WATERMELON LYCOPENE AGAINST DIET INDU-
CED HYPERCHOLESTEROLEMIA
A. Naz1, M. Butt1, I. Pasha1

1National Institute of Food Science and Technology, 
University of Agriculture, Faisalabad, Pakistan

Background and objectives: Contemporary dietary pat-
terns have strengthened the notion of functional/nutraceutical 
foods to ameliorate various lifestyle related disorders. In de-
veloping economies like Pakistan, use of phytonutrients based 
designer foods is a pragmatic approach to support nutrition 
and ultimately health. In this relation, watermelon (Citrullus 
lanatus) is considered as one of the promising source of nutra-
ceuticals especially lycopene. The current study was tailored to 
assess the therapeutic worth of watermelon lycopene to cope 
with diet induced hypercholesterolemia.

Methods: For the purpose, cholesterol, low density lipopro-
tein (LDL), high density lipoprotein (HDL) and triglycerides 
(TG) were assessed in hypercholesterolemic and hyperglyce-
mic states of body. Lycopene based functional/nutraceutical 
drinks T1 (whole watermelon juice), T2 (watermelon strawbe-
rry blend+lycopene), T3 (lycopene supplemented watermelon 
juice) & T0 (control) was given to experimental rats throug-
hout the eight week study period. The efficacy assessment was 
conducted in Sprague Dawley rats as study I (normal rats), stu-
dy II (hypercholesterolemic rats) and study III (hyperglycemic 
rats).

Results: The provision of lycopene based functional/nutra-
ceutical drinks caused a significant reduction in serum choles-
terol, LDL and triglycerides whilst, a noticeable rise was recor-
ded for HDL. The highest decline in cholesterol was noticed 
as 5.99 to 6.74% (study I), 12.20 to 13.16% (study II) and 8.12 
to 9.02% (study III) T3 followed by T2, T1 and T0. Likewise, a 
pronounced decrease in serum LDL and triglycerides was as-
sessed in T3 groups. In contrary, the rise in HDL was observed 
in groups relied on therapeutic drinks.

Conclusions: In the nutshell, diet induced hypercholestero-
lemia and allied health claims can be prevented with oral pro-
vision of lycopene. Lycopene based watermelon juice proved 
effective to manage dyslipidemia. Further, lycopene based the-
rapeutic food has ability to manage serum lipid within normal 
range by inhibiting the in vivo cholesterol synthesis.

Key words: Watermelon, Lycopene, Functional/Nutraceuti-
cal, Cholesterol, LDL
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PO2904
CAROTENOID AND POLYPHENOL PROFILES OF 
CABBAGE AND PLUM VARIETIES AND THEIR CON-
TRIBUTION TO TOTAL ANTIOXIDANT CAPACITY
A. Kaulmann1, Y J. Schneider2, L. Hoffmann1, T. Bohn1

1Centre de Recherche Public - Gabriel Lippmann, 
Environment and Agro-biotechnologies De-
partment, Belvaux, Luxembourg 
2Institut des Sciences de la Vie, Université catholi-
que de Louvain, Louvain-la-Neuve, Belgium

Background and objectives: Diets rich in fruits and vege-
tables are recommended by health organizations such as the 
WHO. However, it is poorly understood which compounds in 
fruits/vegetables are the most bioactive with respect to bene-
ficial health effects. Carotenoids and polyphenols constitute 
important classes of phytochemicals possessing both anti-oxi-
dative properties and may further influence gene expression. A 
disturbance of the prooxidant-antioxidant-balance could lead 
to oxidative stress and inflammation, major factors associated 
with chronic diseases such as ulcerative colitis and diabetes. 
Objectives and 

Methods: We investigated the contribution of two major 
groups of vegetables/fruits (cabbage, plums), to total dietary 
carotenoid and polyphenol intake. Plum (n=17) and 27 cabba-
ge varieties from Luxembourg were investigated for their indi-
vidual polyphenol and carotenoid profile(UPLC), vitamin C, 
micro-macronutrient content, and their association with mar-
kers of antioxidant capacity.Antioxidant capacity was determi-
ned via the FRAP and ABTS tests, vitamin C was measured via 
Tillmann’s reaction. 

Results: Total carotenoid and polyphenol content varied 
considerably between the different cabbage/plum varieties, 
with highest concentrations in Kale (13.3±0.58 mg/100g FW) 
and in Cherry plums (1.96±0.28 mg/100g) for carotenoids; and 
Kale (27.0±0.91 mg/100g) and Kirks plums (151±14 mg/100g) 
for polyphenols.In multiple linear regression models, flavonoi-
ds, neochlorogenic acid and vitamin C were the best predictors 
of antioxidant capacity as assessed by ABTS (beta= 0.582, 0.238 
and 0.224, R2= 0.831) andflavonoids, anthocyanins, lutein and 
vitamin C as assessed by FRAP in cabbage (beta = 0.258, 0.580, 
0.272 and 0.310, R2=0.832), while for plums these were sele-
nium, total sugars, chlorogenic acid and vitamin Cfor ABTS 
(beta = 0.535, 0.405, 0.254 and 0.276, R2=0.853) and selenium, 
chlorogenic acid and flavonoids for FRAP (beta = 0.424, 0.384 
and 0.386, R2=0.711). 

Conclusions: Cabbage and plum antioxidant activity was 
best explained by several, not a single class of constituents, 
and the type of test used influenced results. It is estimated that 
cabbage and plums contribute to an antioxidant intake equi-
valent to 26.3 and 6 mg/ day of ascorbic acid equivalents, res-
pectively. 

Key words: antioxidant capacity, carotenoids, polyphenols
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SETTING UP MODELS FOR STUDYING THE EFFECT 
OF DIETARY MINERALS ON BIOAVAILABILITY AS-
PECTS OF CAROTENOIDS
J. Corte-Real1, E. Richling2, L. Hoffmann1, T. Bohn1

1Centre de Recherche Public Gabriel Lippmann, 
Belvaux, Luxembourg 
2Department of Chemistry, Division of Food Che-
mistry and Toxicology, University of Kaiserslautern, 
Kaiserslautern, Germany

Background and objectives: While data on carotenoid 
intake is available, much less is known on factors impacting 
their bioavailability. Some dietary factors known to alter ca-
rotenoid uptake/absorption include dietary lipids and fibre. A 
factor that so far has received little attention is dietary minerals 
and trace elements. In our previous results, employing an in-
vitro digestion system coupled with a Caco-2 cellular epithelial 
model, a negative impact of high concentrations of calcium, 
magnesium, iron and zinc on carotenoid micellarization and 
cellular uptake was found, with reductions on cellular uptake 
as high as 90%. 

Objectives and methods: In this study we further inves-
tigate: a) physico-chemical characteristics of the digesta, e.g. 
micelle formation, by simulated gastro-intestinal digestion, 
using various emulsifying vehicles; b) the interaction between 
carotenoids and minerals at various concentrations, employing 
a Caco-2/HT-29 co-culture cell model; c) human postprandial 
absorption of carotenoids from kale in the presence of a high 
calcium supplement. 

Results: Following in-vitro digestions of 60mg isolated 
beta-carotene, digesta particle size distribution in the aqueous 
phase, analysed by Nanoparticle Tracking Analysis using a 
NanoSight NS500 (Amesbury, UK), in combination with fil-
tration trials at various cut-off sizes (20, 200nm) revealed in-
complete embedding of beta-carotene into mixed micelle for-
mation, with rather large particles being formed (90% around 
50-200nm). Canola-oil appeared to be the best vehicle for ca-
rotenoid micellarization (51%), also showing the least losses of 
beta-carotene after filtration (micellarization 26%) when com-
pared to milk (micellarization 4%), where losses after filtration 
reached >90%. 

Conclusions: Optimization of digestion parameters to ob-
tain physiological mixed micelles is paramount. As mixed mi-
celles have a diameter of approximately 8nm, we suggest that 
in future digestion models, a 20nm filtration should be inclu-
ded after digestion, to prevent over-estimation of carotenoid 
micellarization and to remove particles that might be toxic for 
cellular cultures. 

Key words: carotenoids; in-vitro digestion model; human 
trial; Caco-2/HT29
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PREBIOTIC EFFECT OF A FORMULA SUPPLEMEN-
TED WITH GALACTO-OLIGOSACCHARIDES IN 
TERM INFANTS: A RANDOMIZED MULTICENTER 
TRIAL.
M. Giovannini1, E. Verduci1, G. Zuccotti2, G. Biasucci3, A. 
Podestà4, A. Rottoli5, D. Gregori6, S. Ballali6, S. Soldi7, G. 
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1Department of Pediatrics San Paolo Hospital Uni-
versity of Milan, Italy 
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3Department of Paediatrics and Neonatology, Gu-
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5Unit of Pediatrics and Neonatology, Presidio 
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7AAT-Advanced Analytical Technologies S.r.l., Pia-
cenza, Italy

Background and objectives: There is accumulating eviden-
ce that human milk oligosaccharides play a crucial role on the 
intestinal microbiota. The principal objective was to demons-
trate in healthy term infants the effect of a Galacto-oligosac-
charides (GOS) supplemented infant formula (0.4g/100mL)in 
stimulating prebiotic effect.

Methods: This was a randomized, double blind, controlled, 
clinical trial performed by 6 centers in Italy Three groups were 
considered: breast milk, GOS supplemented infant formula 
(study formula) and standard infant formula (control formula). 
Study and control formula were supplied by Heinz Italia S.p.A. 
(Latina, Italy). Anthropometric parameters were recorded at: 
baseline visit (B) within 15 days after birth, visit V1 (30 ± 10 
days of life), visit V2 (60 ± 10 days of life), visit V3 (90 ± 10 days 
of life), visit V4 (120 ± 10 days of life) and final visit (Vf), befo-
re the introduction of complementary feeding. A fecal sample 
was collected at B, V1, V2 and Vf. Bifidobacteria, Lactobacilli, 
Clostridium, Escherichia coli were evaluated. Total bacterial 
DNA was extracted from faecal samples and subsequent qPCR 
analysis was performed. 

Results: A total of 199 breast fed infants and 163 formula 
fed (80 in the control group and 83 in the study group) were re-
cruited. All three groups showed appropriate physical develop-
ment throughout the period. Study formula presented normal 
and soft tools in the majority of episodes (89%). Ratio between 

Clostridium count and Bifidobacteria and Lactobacilli count 
was significantly more favourable when considering the study 
formula group with respect to the control one during the entire 
follow up (P=0.02).

Conclusions: Our study showed that the GOS supplemen-
ted formula mimicked the effect of human milk in promoting 
Bifidobacteria and Lactobacilli growth as well as in inhibiting 
Clostridium.This trial is registered with ClinicalTrials.gov, 
numberNCT00486148.

Key words: GOS, formula, prebiotic, Clostridium, bifido-
genic activity.

PO2907
DETERMINATION OF ANTI OXIDATIVE OF INDO-
NESIAN FOOD (KEMOJO CAKE)
I Y. Puri1

1Department of community nutrition, public health 
faculty, Andalas University, Indonesia

Background and objectives: Kemojo cake could be addi-
tional food program for elementary school students. Unfor-
tunately, kemojo cake have not analyzed of nutrient label yet 
.Pandan, corn and durian are good source of antioxidant. The 
content of antioxidant of pandan leaf powder is higher than 
fresh form. To inform nutrient of kemojo cake. It is a commu-
nication between producer and consumer. To analyze antioxi-
dant of kemojo cake. To promote traditional food as additional 
food program for elementary school and at International.

Methods:The study analyze eight samples kemojo cake 
before and after cooking which was determined by H-ORAC 
acid B Method. The basic ingredients are egg, flour, sugar, and 
coconut milk. Samples are dried by freeze dry system. Scaling 
the samples are in order to compare the weight before and af-
ter freeze dry system. After that, samples should be milled and 
extracted.

Results :There were almost the same result between first 
and second extraction which spawned durian had the huge 
antioxidant (8.13 µmol TE/gr) and it was followed by pandan 
whichhad antioxidant 7.62 µmol TE/gr. The lowest of antioxi-
dant was corn which had 4.14 µmol TE/gr in 1 gram.

Conclusions: antioxidant capacity of food increased after 
cooking process than before cooking. It is shown that thermal 
processing at high temperature for 25 min significantly eleva-
ted the total antioxidant activity

Acknowledgement: Special appreciation is extended to all 
instructors of Department food function and labeling of Natio-
nal Institute of Health and Nutrition,Toyama, Shinjuku, Tokyo, 
Japan especially Jun Takebayashi, Ph.D and Yoshiko Ishimi, 
Ph.D.

Key words: kemojo cake, antioxidant, H-ORAC Method
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PO2909
THE POSSIBILITY OF USING BIOLOGICAL ACTIVI-
TY SUBSTANCES AND SWEETENERS IN COOKIES
D. Górecka1, P. Komolka1, K. Dziedzic1

1Poznan University of Life Sciences, Poznań, Poland

Background and objectives:In recent years consumer in-
terest in biologically active substances, including dietary fiber 
and inulin has increased. These substances play an important 
role in the prevention of diet-related diseases. Sweeteners are 
another kind of functional substances, allowing for production 
of foods with reduced sugar content. The aim of this study was 
to assess the use of buckwheat hulls and buckwheat flour, inu-
lin and sugar substitutes in pastry goods.

Methods: Buckwheat flour was used as a partial replace-
ment for wheat flour at the level of 25% (oat cookies - CO), 60% 
(muffins - M) and 40% (sunflower cookies - CS). Inulin was 
used as a fat substitute at the level of 50%; aspartame and ace-
sulfame K were used as a sugar substitute in M and CS cookies, 
but in oat cookies 50% of sugar was replaced by brown sugar. 
Buckwheat hulls, chokeberry and mulberry extracts were also 
used. The content of protein, lipids, carbohydrates, ash and to-
tal dietary fiber (TDF), soluble dietary fiber and insoluble die-
tary fiber was determined.

Results: Cookies with buckwheat hulls and flour contained 
much more protein (16% - CO, 45% - CS and 50% - M), ash 
(20% - CO, 11,5% - CS and 33% - M) and TDF (22% - CO, 78% 
CS and 550% M), but much less lipids (18% - CO, 17% - CS and 
39% - M) in comparison with the control samples. The domi-
nant fraction of TDF in all cookies was the insoluble fraction.

Conclusions:Substitution of flour by buckwheat flour and 
sugar by sweeteners in cookies’ recipe is one of the possibilities 
to increase biological activity substances content in our diet 
and reduce of the caloric value of products.

Key words: cookies, buckwheat flour, sweeteners, dietary 
fiber

PO2910
GLYCOMACROPEPTIDE: A NEW DIETARY OPTION 
FOR IMPROVING PHENYLKETONURIA(PKU) DIET 
COMPLIANCE
S. Edalati1, F. bagherzadeh1

1Students’ Research Committee, Faculty of Health 
& Nutrition, Tabriz University of Medical Sciences, 
Tabriz, Iran

Background and objectives: Phenylketonuria (PKU) is a 
genetic metabolic disorder in which a defective liver enzyme 
cannot metabolize phenylalanine (Phe), an amino acid found 

in many foods. Elevated Phe levels affect the cognitive and psy-
chological profiles of PKU patients.PKU can be treated with a 
life-long low-protein diet, but maintaining compliance to the 
diet is difficult. Several new options for the life-long nutritio-
nal management of PKU have been proposed in recent years. 
Glycomacropeptide (GMP) is a protein derived from cheese 
whey that is rich in specific essential amino acids, but in its pu-
rified form, is free of tyrosine, tryptophan and phenylalanine 
and could therefore provide an alternative protein source for 
PKU individuals. A variety of foods or beverages can be made 
with GMP.This review focus on recent advances and studies 
about GMP, its safety and its potential benefits to PKU patients.

Key words: Phenylketonuria,Glycomacropeptide, functio-
nal food

PO2911
GYNURA FORMOSANA EXTRACT DECREASES 
SERUM URIC ACID AND URINE ALBUMIN IN MICE 
FED WITH HIGH-FAT DIET
H M. Shaw1, M S. Wang1, M H. Tsai1, S C. Hung1

1Department of Health and Nutrition, Chia-Nan 
University of Pharmacy and Science,Taiwan

Background and objectives:Gynura formosana is a folk 
medicine in Taiwan used as a hypoglycemic agent. Obesity is 
a risk factor for type 2 diabetes mellitus and also is linked with 
chronic kidney disease. This study is to examine whether Gy-
nura formosana show protective effect on kidney in obese mice 
induced by high-fat diet.

Methods:Four groups of male C57BL/6j mice were fed for 
10 weeks with a control diet (5% fat,C ), a high fat diet (35% 
fat, HF), or a high fat diet with 0.1% (G1) or with 0.5% (G2) 
Gynura formosana extract. The body weight, adipose tissues 
mass, serum lipids, uric acid, adipomectin and urine albumin 
were measured.

Results:The body weight, adipose tissue mass and the le-
vels of serum uric acid and urine albumin were significantly 
increased in HF compared to the control group. In G2 group, 
the body weight, the relative weight of epididymal fat (EP) and 
retroperitoneal fat (RE) were significantly reduced to be res-
pectively 88%, 75% and 70% of HF group. However, the adipo-
nectin levels in G2 group showed 1.2-fold higher than that in 
HF group. The plasma uric acid and urine albumin were sig-
nificantly decreased by Gynura formosana extract both with 
0.1% or 0.5% in diet.

Conclusions:We conclude that a high fat diet increased 
body weight, adipose tissue mass, and hyperuricemia in mice 
and these effects can be reduced by Gynura formosana extract. 
Gynura formosana extract might have the renal protective 
effect in obese mice induced by high fat diet.

Key words: Gynura formosana, adipose tissue, uric acid, 
albumin
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PO2912
POLYPHENOLS PROFILE AND ANTIOXIDANT CA-
PACITY OF SELECTED MEDICINAL PLANTS OF 
BANGLADESH
N. Shaheen1, M. Mohiduzzaman1, C P. Banu,1, A. Basak 
Tukun,1, S. Munmun,1, S. Islam1, T. Longvah2

1Institute of Nutrition and Food Science, University 
of Dhaka, Dhaka, Bangladesh 
2National Institute of Nutrition, JamaiOsmania Po-
Tarnaka, Hyderabad, India

Background and objectives: Over the last few decades, 
medicinal plants with varying bioactive compounds of diverse 
health beneficial roles have been of major interest in the field 
of functional food science. The mostly pronounced bioactive 
compound from these plants has been polyphenols. This study 
aimed at assessing total phenolic content (TPC), polyphenols 
profile and antioxidant capacity (AC) of 15 comparatively un-
der-utilized medicinal plants in Bangladesh. 

Methods: Folin-Ciocalteau method and DPPH Inhibition, 
respectively, were employed for TPC and AC together with si-
multaneous determination of individual polyphenols through 
HPLC. 

Results: TPC ranged from 276.85 (Moringa oleifera) to 
15.45 (Zanthoxylum rhetsa) mg per 100g. The highest % DPPH 
inhibition in methanol extract was found for Zanthoxylum 
rhetsa (92.86) and in water extract for Moringa oleifera (91.87) 
those also showed the lowest IC50 in corresponding solvent 
systems. The lowest % DPPH inhibition in methanol extract 
was found for Spilanthes calva (24.49) and in water extract 
for Centella asiatica (4.88). Ten individual polyphenols inclu-
ding Chlorogenic acid, coumaric acid, caffeic acid, apigenin-
7-o-neohesperidoside, apigenin, querectin-3-beta D-gluoside, 
querectin-3-o-glucopyranoside, kaemperfrol, isoramanetin 
and lutelion were assessed. Amaranthus viridis, Spilanthes cal-
va, Oxalis corniculata, Piper retrofractum, Moringa oleifera 
contained highest amount of chlorogenic acid, coumaric acid, 
caffeic acid, apigenin-7-o-neohesperidoside, apigenin respecti-
vely. Senna tora contained highest amount of querectin-3-beta 
D-gluoside, kaemperfrol and isoramanetin respectively whe-
reas querectin-3-o-glucopyranoside and lutelion were highest 
in Alternanthera sessilis.

Conclusions: Moringa oleifera, with the lowest IC50 and 
highest %DPPH inhibition and TPC, was found to be the most 
potent source of antioxidants for free radical scavenging ca-
pacity.The authors acknowledge the support provided by the 
National Institute of Nutrition, Hyderabad, India and the Cen-
ter for Advanced Research in Sciences (CARS), University of 
Dhaka, Bangladesh.

Key words: Polyphenols, antioxidant capacity, medicinal 
plants, DPPH, IC50.

PO2913
MINERAL AVAILABILITY OF INFANT FORMULAS 
SUPPLEMENTED WITH LACTOFERRIN AND / OR 
GOS AFTER IN VITRO GASTROINTESTINAL DIGES-
TION
E. Aly1, C. Frontela1, C. Martínez1, G. Ros1

1Department of Food Science and Nutrition, Faculty 
of Veterinary Sciences, Regional Campus of Interna-
tional Excellence “Campus Mare Nostrum”, Universi-
ty of Murcia, Spain

Background and objectives: Infant formulas play pivotal 
role in the nutrition, especially 4-6 months after birth when 
nutritional requirements can no longer be met by breast-milk 
alone. Although human milk is the first choice for the newborn 
infants, infant formulas have been designed to provide with the 
required nutrients for optimal growth and development. Re-
cently, the infant formulas are designed to contain the bioacti-
ve components present in human milk such as lactoferrin (Lf) 
and galactooligosaccarides (GOS) because of its functional ro-
les. Lf improves the absorption of important minerals such as 
iron and calcium. In this study we determine the functionality 
of Lf and GOS added to infant formulas on mineral absorption 
using in vitro simulation of gastrointestinal digestion.

Methods: An in vitro solubility method was applied to in-
fant formulas supplemented with Lf (0.1%, 0.15% and 0.2 %) 
and / or GOS (3.3%, 5% and 10%). The content of Ca, Fe, Mg, 
Zn, K, P and Mn of samples and soluble fractions were analy-
zed by using the inductively coupled plasma.

Results: The addition of Lf and GOS to formulas led to an 
increase on the mineral content in the soluble fractions. The 
presence of Lf and GOS in the same formulas had the best 
effect on Ca, P and Fe solubility (%). Meanwhile, no significant 
effect of Lf and GOS was observed in Mn, Zn and K solubility 
(%). Results indicate an increase on the bioaccesibility of es-
sential minerals when infant formulas are supplemented with 
of Lf and GOS.

Conclusions: The addition of Lf and / or GOS has a benefi-
cial effect on mineral bioaccesibility indicating a possible role 
of Lf and GOS in enhancing the mineral bioavailability. In vivo 
studies are needed to further evaluate Lf and GOS as supple-
mentation of infant formulas.

Key words: Lactoferrin, GOS, formula, minerals, solubility.
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PO2914
INULIN AND FOS INHIBIT E. COLI INVASION OF 
INTESTINAL EPITHELIAL CELLS VIA ACTIONS ON 
BOTH BACTERIA AND EUKARYOTIC CELLS
C J. Aranda1, B. Ocón2, M D. Suárez3, A. Zarzuelo4, F. 
Sánchez de Medina4, O. Martínez-Augustin3

1Department of Biochemistry and Molecular Bio-
logy II, School of Pharmacy, University of Granada, 
Granada, Spain 
2Department of Pharmacology, School of Pharma-
cy, University of Granada, Granada, Spain 
3Department of Biochemistry and Molecular Biolo-
gy II, CIBERehd, School of Pharmacy, University of 
Granada, Granada, Spain4Department of Pharmaco-
logy, CIBERehd, School of Pharmacy, University of 
Granada, Granada, Spain

Background and objectives: The non absorbable glucids 
inulin (INU) and fructooligosaccharides (FOS) are well known 
for their prebiotic properties, i.e. the capacity to favor the se-
lective growth of host-friendly bacteria. Both FOS and INU 
have been ascribed therapeutic activities, including protection 
against intestinal inflammation and metabolic syndrome. In 
fact, these products are currently added to infant formulas to 
emulate human milk composition. In addition to their prebio-
tic qualities, oligosaccharides have direct effects on the intesti-
nal mucosa. Here we describe the protection of model intesti-
nal epithelia against bacterial invasion by FOS and INU.

Methods: In vitro invasion assays were carried out in IEC18 
cell monolayers exposed to GFP-transformed Escherichia coli 
on the apical side at a 1:100 ratio for 4 hours. Bacteria were 
measured by flow cytometry analysis as GFP-positive events in 
the cell homogenate. Both enteroinvasive (LF82) and nonente-
roinvasive (K12) strains were used. Two concentrations of each 
oligosaccharide (5 g/l and 10 g/l) were studied. In addition, E. 
coli biofilm formation assays were adapted from a microtiter 
plate protocol (Appl. Environ. Microb. 2002;68:6).

Results: FOS shows a 70% and 45% inhibition of LF82 inva-
sion at 10 and 5 g/l, respectively (p<0.001) INU only achieved a 
30% inhibition (p<0,001). By changing the experimental con-
ditions (timing of oligosaccharides exposure and co-exposure 
to bacteria and oligosaccharides) it was estimated that almost 
75% of the inhibitory effect was attributable to actions on bac-
teria, and the other 25% to enhancement of epithelial defense. 
There was no effect on bacterial growth. However, LF82 biofilm 
formation was inhibited by both products by 36% at 5 g/l and 
50% at 10 g/l (p<0.001).

Conclusions:Both INU and especially FOS reduce epithe-
lial invasion by enteroinvasive E. coli by actions that involve 
bacteria and epithelial cells.

Key words: AIEC, Prebiotic, epithelial invasion, IEC18 cells

PO2915
EFFECTS OF UNSAPONIFIABLE MATERIALS IN 
RICE BRAN OIL ON SERUMCHOLESTEROL LEVELS 
IN RATS
E. Tsuji1, M. Takahashi2, M. Tsuji3, S. Kinoshita4, C. Yama-
naka1, T. Ishikawa1, K. Tsuji5

1Department of Nutrition and Life Science, Kana-
gawa Institute of Technology, Atsugi-city, Kana-
gawa, Japan 
2Sales Division, Boso Oil & Fat Co.,Ltd., Funabashi-
city, Chiba, Japan 
3Department of Health and Nutrition, University of 
Human Arts and Sciences, Saitama-city, Saitama, 
Japan 
4Department of Health System Management, Hyo-
go University, Kakogawa-city, Hyogo, Japan 
5Department of Food and Health Science, Ibaraki 
Christian University, Hitachi-city, Ibaraki, Japan

Background and objectives: Rice bran oil (R) lowers plas-
ma cholesterol levels more effectively than other commonly 
used vegetable oils.R is characterized by a relatively high con-
tent of unsaponifiable materials (USM) of non-fatty acid com-
ponents such as sterols (S), ƒÁ-Oryzanol (O) and tocopherol 
families.The cholesterol lowering ability of R seems to be due 
to the contents of USM especially O.In this study, the effects of 
different contents of O and more additive of S on serum choles-
terol levels were studied.

Methods: Male Sprague-Dawley rats were fed a hypercho-
lesterolemic diet containing cholesterol and sodium cholate 
in the plural experiments of 3 or 4 weeks period.Dietary lipid 
sources were lard or soybean oil in the control group, in the 
experimental groups normal R, low or high level of O in R and 
commercial S added (1.0%, 2.0%) to R were used.

Results : There were no differences in the body weight of the 
rats between the control and the experimental groups in each 
experiments.In all experimental groups, serum TC level of R 
and added S, low or high O level groups were markedly decrea-
sed compared to each control group.Serum HDL cholesterol 
level significantly increased in the R and all experimental S or 
O group than the control group. Then we investigated whether 
the amount of S or O in R caused these effects.No differences in 
serum TC level according to the amount of S or O were found.
From these results the correlation of serum TC level with all 
kinds of USM were examined.It was shown the lowering effect 
of TC correlate with tocotrienol content.

Conclusions: R is preferable for regulating lipid metabo-
lism and is beneficial for promoting our health.

Key words: Rice bran oil, Serum Cholesterol, Unsaponifia-
ble materials, Tocotrienol
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PO2916
HYDROPHILIC ANTIOXIDANT CAPACITIES OF VE-
GETABLES AND FRUITS COMMONLY CONSUMED 
IN JAPAN AND ESTIMATION OF DAILY INTAKE
J. Takebayashi1, T. Oki2, J. Watanabe3, K. Yamasaki4, 
J. Chen1, M. Sato-Furukawa2, M. Tsubota-Utsugi5, K. 
Taku6, K. Goto2, T. Matsumoto1, Y. Ishimi1

1Department of Food Function and Labeling, Natio-
nal Institute of Health and Nutrition, 1-23-1 Toyama, 
Shinjuku-ku, Tokyo, Japan 
2Kyushu Okinawa Agricultural Research Center, Na-
tional Agriculture and Food Research Organization, 
Suya, Koshi, Kumamoto, Japan 
3National Food Research Institute, National Agricul-
ture and Food Research Organization, Kannondai, 
Tsukuba, Ibaraki, Japan 
4Taiyo Kagaku Co., Ltd., Takara-cho, Yokkaichi, Mie, 
Japan 
5Department of Nutritional Epidemiology, National 
Institute of Health and Nutrition, Toyama, Shinjuku-
ku, Tokyo, Japan 
6Fujioil Co., Ltd., Mita, Minato-ku, Tokyo, Japan

Background and objectives: Dietary antioxidants are con-
sidered important elements for human body to prevent free-
radical-related diseases and aging, but sum of antioxidants 
enough to maintain health is still unclear. As a first step to ad-
dress this issue, hydrophilic antioxidant capacities of vegetables 
and fruits commonly consumed in Japan were measured and 
daily intakes were estimated in this study.

Methods: The hydrophilic antioxidant capacities of 23 ve-
getables and 13 fruits commonly consumed in Japan were eva-
luated by a modified hydrophilic-oxygen radical absorbance 
capacity (H-ORAC) method. The average daily intake was esti-
mated from these H-ORAC values and food intake data of the 
National Health and Nutrition Survey in Japan for 2005-2009.

Results: The H-ORAC values for vegetables ranged from 
1.63 to 66.07 (average 6.95) micromol Trolox equivalent (TE)/g 
and the H-ORAC values for fruits ranged from 1.58 to 33.47 
(average 12.23) micromol TE/g. The daily intake of hydrophi-
lic antioxidants from vegetables and fruits was estimated to be 
4423 micromol TE/d (2967 micromol TE from vegetables and 
1456 micromol TE from fruits). In addition, the comparison of 
the results of the H-ORAC assay with those of polyphenol con-
tent and 1,1-diphenyl-2-picrylhydrazyl (DPPH) assay was also 
studied. The H-ORAC values had a strong positive correlation 
with polyphenol contents (r = 0.956), and were 1.0-18.2-times 
higher than the antioxidant capacities evaluated by the DPPH 
assay.

Conclusions: The daily intake of hydrophilic antioxidants 
from vegetables and fruits in Japanese was estimated to be 4423 
micromol TE/d. However, the biological significance of this va-

lue has not yet been clarified. The H-ORAC values obtained 
here will provide a foundation for high-quality epidemiological 
studies aimed at elucidating the relationship between daily in-
take of antioxidants and health.

Key words: Antioxidant; Hydrophilic-oxygen radical ab-
sorbance capacity (H-ORAC) assay; Daily intake; Vegetables 
and fruits.

PO2917
INFLUENCE OF BIFIDOBACTERIUM LONGUM 
CECT 7347 IN LIVER IRON MOBILIZATION AND 
INFLAMMATORY BIOMARKERS PRODUCTION 
IN A GLUTEN-INDUCED ENTEROPATHY ANIMAL 
MODEL
J M. Laparra Llopis1, M.Olivares Sevilla1, Y. Sanz He-
rranz1

1Institute of Agrochemistry and Food Technology, 
Paterna, Spain

Objectives and study: To evaluate the influence of orally 
administered Bifidobacterium longum CECT 7347 on nutri-
tional iron status of weanling animals with gliadin-induced 
enteropathy. 

Methods: Weanling rats, sensitized with interferon (IFN)-γ, 
were fed gliadins alone or with B. longum CECT 7347. Hemog-
lobin (Hb) concentration (Drabkin’s), liver transferrin receptor 
(TfR)-2, interleukin (IL)-6 and TNF-α expression (mRNA), ac-
tive hepcidin peptide production (LC-Ms/Ms) and total liver 
iron content (Atomic Absorption Spectrometry) were determi-
ned. 

Results: Gliadin feeding increased hepatic iron deposition 
and reduced serum Hb concentrations in comparison with 
control animals. These observations were accompanied by de-
creased TfR2 expression and increased IL-6 and TNF-α gene 
expression. However, B. longum CECT 7347 administration to 
this animal model increased circulating Hb concentration and 
reduced iron deposition in the liver. B. longum administration 
also increased TfR2, IL-6 and TNF-α gene expression in com-
parison with IFN-γ sensitized animals fed gliadins. A similar 
trend was observed in hepcidin peptide production. 

Conclusions: Animal with gliadin-induced enteropathy 
had reduced serum Hb concentrations in comparison with 
controls, demonstrating the enteropathy-associated iron de-
ficiency. However, administration of B. longum CECT 7347 
increased the expression levels of TfR2, and contributing to 
restoring normal liver iron and serum Hb concentrations. 
Although both TfR2 and IL-6 are involved in hepcidin regula-
tion, their action seems to be dependent on iron serum levels. 

Key words: Celiac, bifidobacteria, gliadin, iron, entero-
pathy.
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PO2918
DETERMINATION OF GLUTATHIONE AND ITS DE-
RIVATIVES IN HUMAN BLOOD AFTER ORAL ADMI-
NISTRATION
E Y. Park1, N. Shimura1, T. Konishi2, Y. Sauchi2, S. Wada1, 
W. Aoi1, Y. Nakamura1, K. Sato1

1Department of Food Sciences and Nutritional 
Health, Division of Applied Life Sciences, Graduate 
School of Life and Environmental Sciences, Kyoto 
Prefectural University, Japan 
2KOHJIN Life Sciences Co., Ltd, Japan

Background and objectives: Glutathione (GSH) has long 
history as supplement and medicine to improve liver function 
and skin whitening. However, previous studies have not detec-
ted increase of GSH and its fragments in human blood after 
oral intake of GSH. The objective of the present study was to 
elucidate absorption and transportation of food-derived GSH.

Methods: Healthy human volunteers were ingested GSH 
prepared from torula yeast (KOHJIN, 50 mg/kg body weight). 
Blood was collected from vein into heparinized tube. Plasma 
was mixed with 3 volumes of ethanol. The supernatant and pre-
cipitate were extracted with 5% TCA-2% 2-mercaptoethnol to 
liberate GSH and fragment peptides from protein. For deter-
mination of GSH and fragment peptides, derivatization with 
6-aminoquinolyl-N-hydroxy sccinimidil carbamate (AccQ) 
followed by LC-MS/MS was used.

Results: There was no significant increase GSH after inges-
tion of GSH in the deprotenized fraction. However, Cys-Gly 
significantly increased. Also, protein-bound forms of all com-
pounds significantly increased after the ingestion. These facts 
indicate that GSH and its derivatives are absorbed into blood 
system and transported as conjugate of protein. Further studies 
on change of GSH after exercise in human blood, are now in 
progress.

Conclusions: Supplementation of GSH can impact on 
blood GSH and fragment peptides levels. Also, GSH and frag-
ment peptides are transported as protein-bound form in hu-
man blood.

Key words: glutathione (GSH), ƒÁGlu-Cys, Cys-Gly, oxida-
tive stress, redox regulation

PO2919
IDENTIFICATION OF EPICATECHIN AS THE BIOAC-
TIVE CONSTITUENT IN POLYPHENOL ENRICHTED 
EXTRACTS THAT DEMONSTRATE A BENEFICIAL 
EFFECT ON ALLERGIC SYMPTOMS
S. Nutten1, A. Singh1, A. Demont1, L. Actis Goretta1, A. 
Léveques1, S. Holvoet1

1Nestlé Research Center, Nestec Ltd., Lausanne, 
Switzerland

Background and objectives: Polyphenols are naturally de-
rived bioactive compounds found in abundance in a number 
of plant and food sources and have been attributed numerous 
beneficial health effects. We have previously characterized the 
anti-allergic effect of a polyphenol enriched apple extract in an 
OVA-induced murine model of food allergy. The objective of 
the current study was to better understand which major class 
of bioactive polyphenols is responsible in mediating the anti-
allergic effect of the polyphenol enriched extracts.

Methods: Female BALB/c mice were sensitized orally to the 
allergen (OVA) given together with an adjuvant (cholera toxin). 
Polyphenol enriched fruit extracts or purified epicatechin po-
lyphenol were administered in the diet of sensitized animals 
for 8 days following the last sensitization. Sensitized mice were 
challenged orally with ovalbumin following treatment, and 
allergic symptoms were compared between control and treated 
mice. OVA-specific serum immunoglobulins (IgE) and gene 
expression profiles in the intestine were measured together 
with a matrix analysis of the different polyphenol extracts.

Results: Polyphenol enriched apple extracts demonstrated 
a differentiating ability in vivo to modulate allergic symptoms. 
This beneficial immune-modulatory effect can be attributed 
to the epicatechin polyphenol, as oral administration of puri-
fied epicatechin in the diet of OVA-sensitized mice modulated 
allergic symptoms in a dose dependant manner. Epicatechin 
was enriched within the matrix of extracts that demonstrated 
a superior in vivo efficacy, but was not present in extracts that 
had no effect in the OVA-model.

Conclusions:Epicatechin class of polyphenols demonstra-
tes anti-allergy properties.

Key words: anti-allergy, bioactive, immunomodulation, 
epicatechin, polyphenol
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PO2920
FERMENTATION SUPERNATANTS OF KONJAC 
GLUCOMANNAN, INULIN AND CELLULOSE INHI-
BIT GROWTH BY APOPTOSIS AND CELL CYCLE 
ARREST IN HUMAN COLON CELLS
W T. Wu1, H L. Chen1

1School of Nutrition, Chung Shan Medical Universi-
ty, Taichung, Taiwan

Background and objectives: Dietary fibers are potentially 
protective against colon cancer by production of short chain 
fatty acids (SCFA) through fermentation by the microflora. This 
study investigated the effects of konjac glucomannan (KGM), 
inulin, and cellulose on cell growth and cell cycle using two 
different human colon cancer cell lines (WiDr and LS174T).

Methods: The fermentations of dietary fibers (10 g/L) were 
conducted in vitro for 48 h under anaerobic conditions with 
mice fecal slurries. A negative control containing only the fecal 
sample was prepared as a fecal blank. The resulting fermen-
tation supernatants (FS) were analyzed for SCFA. WiDr and 
LS174T cells were treated for 24 h with the concentration range 
of 5-20% (v/v) FS and the effect on cell growth, apoptosis and 
cell cycle were determined.

Results: FS of KGM and inulin contained 3.4- and 1.8-fold 
higher concentration of butyrate than the fecal blank, respec-
tively. The effects of FS on the growth inhibition were stron-
ger and more sensitive to the apoptosis in the LS174T cells. 
However, a cell cycle arrest in G0/G1 phase was observed in 
the WiDr cells after incubation of FS of KGM for 24 h.

Conclusions: Fermentation of dietary fibers may affect co-
lon cancer cell lines through different modulation, apoptosis 
and cell cycle arrest.

Key words: konjac glucomannan, inulin, cellulose, fermen-
tation

PO2921
SATIETY CONTROL THROUGH FOOD STRUCTU-
RES MADE BY NOVEL PROCESSING: THE SATIN - 
SATIETY INNOVATION PROJECT
J. Halford1, J. Harrold1, C. Devine1

1University of Liverpool, Liverpool, UK

Background and objectives: SATIN is a five-year €6 Mi-
llion EU funded project designed to develop foods that regulate 
appetite by reducing hunger, accelerating within meal satiation 
and enhancing between meal satiety. The project involves se-
ven SMEs, four industry and seven academic partners and is 
led by the University of Liverpool (UK).

Methods: The SATIN project employs novel food proces-
sing methods to modify food structure to produce functional 
foods for weight management. This multidisciplinary collabo-
ration will develop food products that help regulate food intake 
by accelerating satiation during a meal, enhancing satiety and/
or reducing appetite through novel processing methods.

Results:The likely impact of these products will be assess 
using in vitro modelling of the gastrointestinal tract using dy-
namic gut models and automated screening assays comprising 
of GI chemosensory and hormone secretion pathways. This 
will then be validated in human trials by examining key bio-
markers, nutrient availability and behaviour.

Conclusions:These studies will not only substantiate indi-
vidual product health claims but also identify and characterise 
the consumer benefits of satiety beyond weight management. 
Using foods from these studies and other products taken from 
the market SATIN will examine if a large scale intervention 
using a satiety based approach is an effective weight manage-
ment strategy. For further information: www.satin-satiety.eu.

Key words: Satiety, Satiation, Food Processing, Innovation, 
gut models

PO2922
DAIDZEIN ATTENUATES 17β-ESTRADIOL-
REPRESSED MYOGENIC DIFFERENTIATION
M. Ogawa1, N. Harada1, Y. Nakano2, H. Inui3, R. Yamaji1

1Division of Applied Life Sciences, Graduate School 
of Life and Environmental Sciences, Osaka Prefectu-
re University, Osaka, Japan 
2Osaka Women’s Junior College, Osaka, Japan 
3Department of Clinical Nutrition, Graduate School 
of Comprehensive Rehabilitation, Osaka Prefecture 
University, Osaka, Japan

Background and objectives: The biological functions of 
17β-estradiol (E2) are exerted through two isoforms of estro-
gen receptor (ER), ERα and ERβ, which regulate the trans-
criptions of target genes by binding to the estrogen-response 
elements (EREs). The two ER isoforms are expressed in the ske-
letal muscle. ERα represses myogenic differentiation by increa-
sing the expression of ubiquitin-specific peptidase 19 (USP19), 
and ERβ inhibits ERβ-activated USP19 expression. Here, we 
investigated whether daidzein has an inhibitory effect on E2-
repressed myogenic differentiation because the soy isoflavone 
daidzein increases the transcriptional activity of ERα rather 
than that of ERβ.

Methods: C2C12 myoblasts and mouse satellite cells were 
cultured in differentiation medium containing 1 μM daidzein 
in the presence or absence of 10 nM E2 for 8 days. Ovariecto-
mized female ddY mice (8 weeks old) were fed diet containing 
0.1% daidzein with or without E2 replacement.
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Results: In both C2C12 cells and satellite cells, daidzein 
attenuated E2-decreased levels of structural muscle proteins 
(myosin heavy chain and tropomyosin) and E2-increased le-
vel of USP19. The knockdown of ERα abolished the inhibitory 
effects of daidzein on E2-increased USP19 level in C2C12 cells. 
Daidzein inhibited E2-activated binding of ERα to ERE in the 
intron 1 of USP19 gene and enhanced the binding of ERα to 
the ERE. In ovariectomized mice, dietary daidzein inhibited 
E2-induced decrease of muscle masses and attenuated E2-in-
creased USP19 expression in skeletal muscles. Furthermore, 
daidzein decreased the binding of ERα to ERE of USP19 gene, 
and increased the binding of ERα to ERE.

Conclusions: Daidzein attenuated the E2-induced decrease 
of skeletal muscle masses, and down-regulated USP19 expres-
sion through the activation of ERα in vitro and in vivo. These 
results indicate that daidzein suppresses USP19 expression by 
activating ERα and consequently has beneficial effects on ske-
letal muscle mass in female mice.

Key words: daidzein, estrogen, skeletal muscle

PO2923
IN VITRO MODULATION OF GLP-1 ACTIVITY BY 
DIFFERENT AQUEOUS AND ORGANIC EXTRACTS 
OF EDIBLE SEAWEEDS
A R. Schultz Moreira1, E. Rafferty2, B D. Green2, A. Gar-
cimartín1,3, J. Benedi3, S. Bastida1,F J. Sánchez-Muniz1

1Departamento de Nutrición y Bromatología I (Nu-
trición); Facultad de Farmacia, Universidad Complu-
tense de Madrid, Madrid, Spain 
2Institute for Global Food Security; Biological Scien-
ces, Queen’s University, Belfast, Northern Ireland, 
UK 
3Departamento de Farmacología; Facultad de 
Farmacia, Universidad Complutense de Madrid, 
Madrid, Spain

Background and objectives: There have been some indi-
cations that seaweeds could be used anti-diabetic foods/ingre-
dients but the mechanisms of action remain unclear. Gluca-
gon-like-peptide (GLP-1) is an incretin hormone secreted by 
the small intestine in response to nutrient ingestion, regulates 
the insulin secretion by pancreatic b-cells. Long-term infu-
sion of GLP-1 improves glucose tolerance and lowers fasting 
glucose and augments satiety. On the other hand administra-
tion of GLP-1 receptor antagonists impairs glucose tolerance 
in humans. Performing various chemical extractions on edi-
ble seaweeds will determine the types of seaweed components 
which stimulate GLP-1 secretion. Aims. To study the effects of 
water-, ethanol- and chloroform-extracts of Nori, Wakame and 
Sea spaghetti on the in vitro GLP-1 secretion. 

Methods: STC-1 cells (2 x 106) were seeded into 6-well 
tissue culture plates and incubated overnight to allow attach-
ment. Media was discarded, cells were washed with HEPES bu-
ffer and test incubations (n=8) containing the seaweed extract 
(50mg/ml) or vehicle control were added. After a 3h period, 
incubations were removed and stored at -20ºC prior to mea-
surement by ELISA. GLP-1 was measured using a commercial 
kit obtained from Pheonix Pharmaceuticals (Arizona, USA). 

Results: Clear differences between alga and extracts were 
observed on the GLP-1 activity. Among extracts, the highest 
secretagogue GLP-1 activity was observed for the three Nori 
extracts (4 to 8-times higher than control). Water-Nori and 
Ethanol-Nori extracts also increased GLP-1 secretion (2 and 
4.5 times higher than control, respectively). In contrast water 
Sea spaghetti extracts decreased GLP-1 secretion (by about 
70%). The type of compounds present in aqueous, chlorofor-
mic and ethanolic extracts, would suggest that pigments such 
as phycoerhytrine and fucoxanthin, and the amount and type 
of fibre could be responsible for stimulation GLP-1 secretion. 

Conclusions: The chlororoformic extract of Nori induces 
the highest GLP-1 secretion but a number of other seaweed 
extracts are worthy of further study. Granted by AGL-2011-
29644-C02-02, Consolider-Ingenio 2010 # CSD2007-00016 
and predoctoral fellowship to Adriana Schultz-Moreira by Uni-
versidad Complutense, Madrid, Spain. 

Key words: GLP-1, seaweeds, extracts, in vitro. 

PO2924
NEUROPROTECTIVE EFFECTS FROM SALVIA MIL-
TIORRHIZA BUNGE IN THE GERBIL HIPPOCAM-
PAL CA1 REGION AGAINST INDUCED TRANSIENT 
CEREBRAL ISCHEMIA DAMAGE
Y E. Jeon1, X F. Yin1, Y H. Huang1, D W. Jung1, G H. Jang1, 
I J. Kang1

1Hallym University, Gangwon, Republic of Korea

Background and objectives:We observed neuroprotective 
effects of five major lipophilic diterpenes derived from Salvia 
miltiorrhizaBunge extract, such as cryptotanshinone (CTs), di-
hydrotanshinone I (DTsI), tanshinone I (TsI), tanshinone IIA 
(TsIIA) and tanshinone IIB (TsIIB), in the gerbil hippocampal 
CA1 region (CA1) against transient ischemic damage.

Methods:These diterpenes were administered 30 min befo-
re ischemia-reperfusion and the animals were sacrificed 4 days 
after ischemia-reperfusion.The neuroprotective effects of from 
Salvia miltiorrhizaBunge extract were examinedusing cresyl 
violet (CV) staining and neuronal nuclei (NeuN) immunohis-
tochemistry.

Results:In the vehicle-treated-group, cresyl violet positive 
(CV+) cells and neuronal nuclei (NeuN)+ neurons were sig-
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nificantly decreased in the CA1. CA1 pyramidal neurons were 
well protected from transient ischemic damage in the TsI-, and 
CTs-treated-ischemia groups compared with DTsI-, TsIIA- and 
TsIIB-treated ischemia-groups. In addition, the activations of 
astrocytes and microglia were examined by GFAP and IB4 im-
munohistochemistry. Reactive GFAP- and IB4-immunoreacti-
ve astrocytes were less observed in the TsI- and CTs-treated 
ischemia-groups than those in the other groups.

Conclusions:These results suggest that TsI and CTs among 
five major lipophilic diterpenes have strong potentials for neu-
roprotection against ischemic damage. Our present finding su-
ggests that Salvia miltiorrhizaBunge extract may be useful in 
protecting neurons from some ischemic insults. 

Key words: Salvia miltiorrhizaBunge, Transient cerebral is-
chemia, Hippocampla CA1 region, Neuroprotection

PO2925
DECREASE IN THE PRODUCTION OF BETA-
AMYLOID BY ECKLONIA CAVA ACTIVATION OF 
THE ACTIVATION OF ALPHA-SECRETASE IN 
HEK293 CELLS
Y E. Jeon1, X F. Yin1, Y H. Huang1, D W. Jung1, G H. Jang1, 
I J. Kang1

1Hallym University, Gangwon, Republic of Korea

Background and objectives:We observed neuroprotective 
effects of five major lipophilic diterpenes derived from Salvia 
miltiorrhizaBunge extract, such as cryptotanshinone (CTs), di-
hydrotanshinone I (DTsI), tanshinone I (TsI), tanshinone IIA 
(TsIIA) and tanshinone IIB (TsIIB), in the gerbil hippocampal 
CA1 region (CA1) against transient ischemic damage.

Methods:These diterpenes were administered 30 min befo-
re ischemia-reperfusion and the animals were sacrificed 4 days 
after ischemia-reperfusion.The neuroprotective effects of from 
Salvia miltiorrhizaBunge extract were examinedusing cresyl 
violet (CV) staining and neuronal nuclei (NeuN) immunohis-
tochemistry.

Results:In the vehicle-treated-group, cresyl violet positive 
(CV+) cells and neuronal nuclei (NeuN)+ neurons were sig-
nificantly decreased in the CA1. CA1 pyramidal neurons were 
well protected from transient ischemic damage in the TsI-, and 
CTs-treated-ischemia groups compared with DTsI-, TsIIA- and 
TsIIB-treated ischemia-groups. In addition, the activations of 
astrocytes and microglia were examined by GFAP and IB4 im-
munohistochemistry. Reactive GFAP- and IB4-immunoreacti-
ve astrocytes were less observed in the TsI- and CTs-treated 
ischemia-groups than those in the other groups. 

Conclusions:These results suggest that TsI and CTs among 
five major lipophilic diterpenes have strong potentials for neu-
roprotection against ischemic damage. Our present finding su-

ggests that Salvia miltiorrhizaBunge extract may be useful in 
protecting neurons from some ischemic insults. 

Key words: Salvia miltiorrhizaBunge, Transient cerebral is-
chemia, Hippocampla CA1 region, Neuroprotection

PO2926
INHIBITORY EFFECTS OF LIGULARIA FISCHERI ON 
THE FORMATION OF ADVANCED GLYCATION EN-
DPRODUCTS AND RAT LENS ALDOSE REDUCTASE
Y E. Jeon1, X F. Yin1, Y H. Huang1, D W. Jung1, G H. Jang1, 
I J. Kang1

1Hallym University, Gangwon, Republic of Korea

Background and objectives:The aim of this study was to 
evaluate the preventive and/or therapeutic potency for diabetic 
complications.

Methods:Ligulariafischeri(LF) was tested inhibitory effects 
against advanced glycationendproducts (AGEs) formation, rat 
lens aldose reductase (RLAR) and scavenging effect on 1, 1-di-
phenyl-2-picryl-hydrazil (DPPH) radical. 

Results:Among several fractions from 70% ethanol extract 
of LF, the ethyl acetate fraction showed the highest DPPH radi-
cal scavenging activity of 53.92% at concentration of 3.3g/mL. 
Moreover, the ethyl acetate fraction exhibited the most potent 
AGEs formation inhibitory effect of 73.57% at concentration 
of 1.1g/mL. Also the ethyl acetate fraction showed the most 
potent RLAR inhibitory effect of 88.97% at concentration of 
0.12g/mL. Therefore, the ethyl acetate fraction exhibited the 
most potent antioxidant and anti-diabetic complications. NMR 
was used to identify the bioacitve compound, which had been 
accomplished via bioactivity-guided fractionation from the 
ethyl acetate fraction of LF, as 3, 4-Dicaffeoylquinic acid.

Conclusions:These data suggest that this compound from 
LF might be effective as a potential source for prevention and 
treatment of diabetic complications. 

Key words: Ligulariafischeri, 1, 1-diphenyl-2-picryl-hydra-
zil, advanced glycationendproducts, rat lens aldose reductase, 
diabetes complication.
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PO2927
VISUALIZATION OF THE BIOLOGICAL EFFECTS OF 
FRUITFLOW® ON PLATELET ADHESION UNDER 
PHYSIOLOGICAL FLOW CONDITIONS
N. Richard1, B. Mussler1, D. Raederstorff1, J. Schwager1

1DSM Nutritional Products, Departement of Human 
Nutrition & Health, Basel, Switzerland

Background and objectives: Epidemiological evidence 
indicates that the Mediterranean diet has cardio-protective 
effects. Thus, a high intake of e.g. tomato is purportedly linked 
with beneficial properties for the vascular system. Screening 
of libraries containing natural ingredients and nutrients let 
to the identification of tomato components that modified the 
function of blood platelets. A water soluble tomato extract 
(Fruitflow®) was found to inhibit platelet aggregation induced 
by ADP or collagen in human blood. Accordingly, Fruitflow® 
obtained a EFSA approved health claim for “maintaining nor-
mal platelet aggregation that contributes to healthy blood flow”. 
The aim of this study was to use a technological platform to 
(a) visualize the adhesion of platelets, (b) evaluate the effect of 
Fruitflow® on the extent and kinetics of platelet adhesion, (c) 
validate this method by comparing the observations with those 
made in platelet aggregation assays.

Methods: We implemented the BioFlux 1000Z system (Flu-
xion, USA) to simulate physiological blood flow conditions at 
controlled shear flow in a microscopy system. Human whole 
blood was perfused at a shear rate of 1000/s in collagen I-coa-
ted channels of BioFlux plates for 10 min. The adhesion of pla-
telets was observed in real-time, with images being taken every 
15 sec with a CCD camera. The effect of Fruitflow® on platelet 
adhesion was then measured.

Results: The biological effect of Fruitflow® could be visua-
lized using a microfluidic flow cells. FruitFlow ® dose-depen-
dently reduces the collagen I-induced adhesion of platelets. 
These data corroborate and extent previous observations des-
cribed for Fruitflow® on platelet aggregation.

Conclusions: Platelet adhesion can be measured in real-
time and under physiological condition using the BioFlux sys-
tem. The effects of Fruitflow® on platelet adhesion indicate that 
Fruitflow® may help to maintain a healthy blood flow by pre-
venting the adherence of platelets to blood vessel walls.

Key words: platelet, aggregation, shear flow, tomato

PO2928
INTERACTION BETWEEN PHENOLIC COM-
POUNDS OF VIRGIN OLIVE OIL WITH A SALIVARY 
PROTEIN (MUCIN): AN APPROACH TO BIOAVAI-
LABILITY.
A. Quintero-Flórez1, A. Sánchez-Ortíz1, G. Beltrán1

1Instituto de Investigación Y Formación Agraria Y 
Pesquera. Centro Venta del Llano, Mengíbar, Jaén, 
Spain

Background and objectives:Virgin olive oil (VOO) is ap-
preciated for its nutritional benefits. Phenolic compounds are 
related with them by their antioxidant capacity. The interaction 
between proteins and phenolic compounds is of great interest 
in nutrition since the proteins would bind the polyphenols 
present in the diet, forming insoluble complex and reducing 
their bioavailability and antioxidant capacity. The objective 
of this work was to evaluate the interaction between phenolic 
acids (cinnamic, p-coumaric, caffeic, vanillic and protocatecuic 
acids), tyrosol (p-hydroxyphenylacetic) hydroxityrosol (3,4-di-
hydroxyphenylacetic) and a extract phenolic from VOO with a 
salivary protein (mucin from porcine). 

Methods:The interaction between polyphenol-protein was 
measured by the increasing turbidity of the reaction mixture 
and was expressed in nephelometric turbidity units (NTU). 
Polyphenols solutions (1% ethanol) at different concentration 
(80 to 1000 mg/L) were mixed with mucin solution (0,2% pH 
3.5). Reaction mixtures were measured after 1, 30, 60, 90 and 
180 min at 37°C.

Results:The results showed than the highest polyphenol-
protein interaction were observed with VOO phenolic ex-
tract, cinnamic, p-coumaric and caffeic acids. The interaction 
polyphenol-protein increased with the concentrations of po-
lyphenols. During the reactions, each compound had a di-
fferent behavior but all produced turbidity immediately after 
1min of the reaction. The maximum value of turbidity for the 
phenolic acids and hydroxityrosol was obtained to concentra-
tion more than 400 mg/L at 30 min of reaction time, while the 
VOO phenolic extract increase the turbidity during the reac-
tion. 

Conclusions:These results suggest that the polyphenols 
from VOO react with the salivary proteins forming an inso-
luble complex immediately. This interaction is related with the 
phenolic chemical structure and their concentrations. 

Key words: virgin olive oil, polyphenols, bioavailability.
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PO2929
OIL BULKING AGENTS AS FAT REPLACERS TO DE-
VELOP HEALTHIER MEAT PRODUCTS: A RAMAN 
SPECTROSCOPIC STUDY
F. Jiménez-Colmenero1, C. Ruiz-Capillas1, P. Carmona2, 
AM. Herrero1

1Institute of Food Science Technology and Nutrition 
(ICTAN-CSIC), Madrid, Spain 
2Institute of Structure of Matter (CSIC), Madrid, 
Spain

Background and objectives:In the development of healthier 
meat products, one of the most relevant aspect are related to 
reformulation processes based on replacement of the animal 
fat with another fat whose characteristics are more in line with 
health recommendations. Special interest should attach to 
the development strategies which not imply loss of quality in 
the new derivate. The aim of this work was to examine quali-
ty changes in terms of technological and structural properties 
(using Raman spectroscopy) in healthier meat batters formula-
ted using olive oil bulking agents based on polysaccharide gels 
as animal fat replacers.

Methods:Meat batters were prepared with pork backfat 
(MB-PF) or with a combination of olive oil, sodium algina-
te and dextrin (MB-A/D) or inulin (MB-A/I) as fat replacer. 
Proximate composition, cooking loss and lipid structural chan-
ges were evaluated.

Results:Fat content ranged between 16.95% and 20.06%, 
with the highest (P<0.05) value in the MB-PF sample (all pork 
fat). In reformulated meat batters (MB-A/D and MB-A/I) fat 
content involved around 13.5 g of olive oil per 100 g of product. 
Besides, these samples showed optimal technological proper-
ties. It was also found increased disorder in the oil acyl chains, 
which implicates lipid–protein interactions, in both MB-A/D 
and MB-A/I.

Conclusions:Reformulation process based on the use of 
olive oil bulking agents as fat replacer could be used to improve 
fat content of meat products. The understanding of the relation-
ship between technological and structural characteristics could 
be helpful in optimizing the development of healthier meat 
products.Acknowledgements: AGL2010-19515, AGL2011-
29644-C02-01, and CARNISENUSA (CSD2007-00016).

Key words:Healthier meat products, fat replacer, oil bul-
king agent, technological properties, structure

PO2930
BIFIDOBACTERIUM CECT 7765 AMELIORATES 
INTESTINAL AND PERIPHERAL TISSUE INFLAM-
MATION ASSOCIATED WITH OBESITY IN HIGH-
FAT DIET FED MICE
A. Moya1, Y.Sanz1

1Microbial Ecology and Nutrition Research Group, 
National Research Council (IATA-CSIC), Valencia, 
Spain

Background and objectives: Obesity results from a long-
term positive energy imbalance and is also associated with 
chronic, low-grade inflammation. Obesity has also been rela-
ted to phylum and group-specific changes in the human intes-
tinal microbiota in observational studies, suggesting a role for 
specific bacterial taxa in this disorder. However, direct eviden-
ce of the role specific bacteria paly in this disorder is limited.
Here, the objective is to evaluate the effects of administration of 
Bifidobacterium pseudocatenulatum CECT 7765 on metabolic 
and immune alterations in high-fat diet (HFD) induced obesity 
in mice.

Methods: Adult male wild-type C57BL-6 mice were fed a 
standard diet or HFD, supplemented or not with B. pseudoca-
tenulatum CECT 7765 for fourteen weeks. Several parameters 
related to glucose and lipid metabolism and to immunity and 
microbiota-related features were analysed.

Results: B. pseudocatenulatum CECT 7765 reduced serum 
cholesterol, triglyceride, glucose and leptin levels, and decrea-
sed insulin resistance and improved glucose tolerance in obese 
mice. This bacterial strain also reduced the concentration of in-
flammatory cytokines in small intestine, pancreas and adipose 
tissues. The strain administration also modified the composi-
tion of the intestinal microbiota in HFD-fed mice, increasing 
the numbers of Bifidobacterium spp., and Clostridium coccoi-
des and Clostridium leptum groups.

Conclusion: The study provides direct evidence of the 
ability of B. pseudocatenulatum CECT 7765 to ameliorate in-
flammation associated with obesity in a HFD-induced obesity 
mouse model.

Key words: Bifidobacterium, obesity, chronic inflam-
mation, immunity, high-fat diet.
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PO2931
INFLUENCE ON HEALTH MARKERS OF THE REGU-
LAR CONSUMPTION OF ANEW MEAT PRODUCT 
DESIGNED WITH AN OPTIMIZED NUTRITIONAL 
PROFILE
S. Navas-Carretero1,2, M A. Zulet1,2, I. Abete1,2, J. Planes3, 
A. Avellaneda3, J A. Martinez1,2

1Department of Nutrition, Food Science and Phy-
siology, University of Navarra, Pamplona, Navarra, 
Spain 
2CIBER Fisiopatología Obesidad y Nutrición (CIBE-
RObn), Instituto de Salud Carlos III, Spain 
3Research & Development Department, ElPozo Ali-
mentación, S.A, Alhama de Murcia, Murcia, Spain

Background and objectives: Health and nutrition are in 
straight relationship, being diet the most common approach 
to prevent the incidence of overweight/obesity and associated 
comorbidities. Furthermore, cardiovascular disease prevalen-
ce together with overweight and obesity rates are increasing 
worldwide. The role of diet in these conditions is essential. 
Research and food industry are looking for healthier offerings 
to the consumer, to improve nutritional quality of highly de-
manded products. This work aimed at assessing the effects of 
regular consumption in healthy adults of optimized nutritional 
profile (ONP) meat products on health status and weight ma-
nagement compared to a reference product.

Methods: The study was designed as a randomized, placebo 
controlled, double-blind, nutritional intervention, with three 
arms, in which two optimized products were compared to a 
reference product when consumed within a balanced isocalo-
ric diet. A total of 60 subjects were invited to participate and 47 
finished the trial. Anthropometry was monitored fortnightly, 
while DXA analysis and biochemical parameters were assessed 
at the beginning and the end of the study. Weight, body com-
position, and fasting levels of glucose, insulin, total-cholesterol, 
HDL-cholesterol and some antiinflammatory biomarkers were 
also analyzed.

Results: Body weight and fat mass were reduced in the 
three dietary groups after the intervention, although the parti-
cipants consuming the product with high omega-3 PUFA and 
reduced fat content experienced a higher fat mass loss than the 
other two groups. Concerning glucose and lipid metabolism 
markers, levels were maintained in all the dietary groups du-
ring the study, without differences among them.Similarly, this 
trend also occurred with C-Reactive Protein levels or ICAM 
and VCAM values.

Conclusions: The regular consumption of new ONP meat 
products designed with a nutritional profile reduced in fat and 
improved lipid profile seems to be a feasible strategy for weight 
control and healthy status maintenance.

Key words: functional foods, obesity, cardiovascular risk.

PO2932
EFFECT OF METHYLATED CATECHINS ON PHY-
SIOLOGICAL ACTIVITIES IN RATS FED A HIGH-FAT 
DIET
M. Kondo1, H. Tsuji2, R. Morimoto3

1Faculty of Human Life Science, Shikoku University, 
Japan

Background and objectives: “Yabukita” green tea, a popu-
lar tea cultivar in Japan lacks methylated catechins,but “beni-
fuuki” green tea contains unique methylated catechins(MC) 
such as epigallocatechin-3-O-(3-O-methyl) gallate. It has al-
ready been reported that adipose tissue weight gain in high-fat 
diet-fed mice were suppressed by “benifuuki” green tea con-
sumption. In the present study, we examined whether the anti-
obese effects would be accepted by the obese rats who consu-
med “benifuuki” tea powder.

Methods: Male Wistar rats,12 wk olds,were divided into 
four groups that were assigned to a control diet(C group,a com-
mercial chow), a 30% high-fat diet(HF group), or a 30% high-
fat diet +200mg MC/kg diet (LMC group),or a 30% high-fat 
diet +600mg MC/kg diet (HMC group). “Benifuuki” tea leaf 
powder were used for as MC. The rats had free access to tap 
water and experimental diets for 6 wk. Food intake and body 
weight were determined tri-weekly. Energy expenditure were 
measured for 1d the 6th week. At the end of the experimental 
period, the rats were sacrificed by drawing blood from the infe-
rior vena cava under pentobarbital anesthesia. Liver, pancreas, 
and abdominal adipose tissues (epididymis, perirenal, and me-
senteric adipose) were immediately excised and weighed.

Results:The HMC rats showed a slightly decreases in body 
weight,adipose tissue weights and significant decrease in 
serum leptin concentration, compared with those fed a high-
fat diet. The pancreas amylase activities of HF group showed 
the low value about 30% compared with C group. When MC 
was added, pancreatic amylase activities were recovered to the 
same extent as C group. The rats fed a high-fat diet with MC 
showeda significant increase in energy expenditure, compared 
with C group and HF group.

Conclusions: The results indicated that MC had a anti-obe-
se effects. Furthermore, MC had improvement effects of energy 
expenditure and digestive enzyme activities.

Key words: methylated catechins, energy expenditure, anti-
obese effects
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PO2933
PREBIOTIC EFFECT OF NEW TYPE RESISTANT 
STARCH ON SERUM LIPIDS IN HUMAN
S. Kasaoka1, A.Yamada1, M. Machidera1, Y. Nagahata2, 
I. Kobayashi2, M. Goto2

1Bunkyo University, Kanagawa, Japan 
2Starch Laboratory, J-OIL MILLS, Inc., Tokyo, Japan

Background and objectives: Resistant starch (RS) is defi-
ned as the sum of starch that is not absorbed in the small in-
testine as same with dietary fiber. A wide range of health bene-
fits of RS have been suggested such as prebiotic effects. J-OIL 
MILLS Inc. develop new type of resistant starch, AmyloFiber, 
which is hydrolyzed of high-amylose cornstarch with 1.5% hy-
drochloric acid at 50ºC for 16 h). RS content of AmyloFiber 
is about 70%, that is one of the highest RS in food materials. 
Our preliminary study might be suggested AmyloFiber is easily 
fermentable for bacteria in the intestine, and changes micro-
flora, especially increases Bifidobacterium. These data make us 
expect AmyloFiber that would maintain proper level of serum 
lipid through the some mechanism of short-chain fatty acids by 
cecal fermentation. AmyloFiber is low peak molecular weight 
and high degree of crystallinity. Amylose of high-amylose 
cornstarch might be susceptible to acid hydrolysis, and form 
double helices may form crystals, which are resistant to enzy-
matic hydrolysis. AmyloFiber is heat stable, which means RS 
does not decrease after food processing. AmyloFiber could be 
added to foods such as pasta, cookie, bread without adversely 
affecting their organoleptic properties.

Methods: In this study, prebiotic effect of AmyloFiber on 
fecal characteristic and serum lipids were examined for healthy 
volunteers. They took a slice of AmyloFiber bread (6.9 g RS), 
two pieces of AmyloFiber cookie (6.0 g RS), and one dish of 
soup with AmyloFiber (3.1 g RS) at every breakfast for 30 days. 
Serum triglyceride, and total-, HDL-, and LDL-cholesterols 
were measured at day 1, and each 10 days during experimental 
period. 

Results: Serum lipids were changed after experiment.
Conclusions: AmyloFiber is useful candidate for RS food 

source.1) Journal of Applied Glycoscience, 60(2), (2013)

Key words: resistant starch, high-amylose cornstarch, acid 
hydrolysis, human, lipid

PO2934
ENDOGENEOUS ANTIOXIDANT CAPACITY OF 
SCHIZANDRA CHINENSIS BAILLON AGAINST 
TERT-BUTYL HYDROPEROXIDE-INDUCED OXIDA-
TIVE HEPATIC DAMAGE IN RATS
G M. Do1, H I. Jang1, O. Kwon1

1Department of Nutritional Science and Food Ma-
nagement, Ewha Womans University, Seoul, Repu-
blic of Korea

Background and objectives: Antioxidants exert their pro-
tective effects not only by scavenging ROS, but also by inducing 
the expression of phase II detoxifying / antioxidant enzymes 
which are contribute to detoxification of xenobiotic and the 
inactivation of ROS. This study was carried out to evaluate en-
dogeneous antioxidant capacity and hepatoprotective potential 
of SchizandrachinensisBaillon extract (SCE) against tert-butyl 
hydroperoxide (t-BHP) induced oxidative liver damage rats. 

Methods: Sixty male Sprague-Dawley rats were rando-
mized into six groups as follows; NC, Normal control; TC, t-
BHP control; PC, positive control, 100mg/kg BW of Silymarin; 
SCE-L, 300mg/kg BW of SCE; SCE-M, 600mg/kg BW of SCE; 
SCE-H, 1,200mg/kg BW of SCE. SCE pretreatments were ad-
ministered orally for 14 days prior to t-BHP injection. After 16 
hours, rats were sacrificed. We examined the abilities of each 
to regulate phase II antioxidant enzyme and hepatoprotective 
potential in liver. 

Results: SCE prevented decrease of superoxide dismuta-
se (SOD) activity that was induced by t-BHP. Especially, SCE 
were alleviated hepatic damage in a dose-dependent manner 
by induction of phase II antioxidant enzymes expression such 
as glutathione S-transferase (GST), glutamate-cysteine ligase 
catalytic subunit (GCLC) in mRNA. GST, GCLC and GCLM 
mRNA expressions also showed dose-dependent increase in 
SCE pretreated groups. Furthermore, serum alanine amino-
transferase (ALT) and aspartate aminotransferase (AST) activi-
ties tended to decrease in SCE-H. Hepatic TNF-alpha level was 
significantly reduced in SCE-L, SCE-M and SCE-H compared 
to TC. In histopathological analysis, SCE pretreatment reduced 
the incidence of the lesions such as neutrophil infiltration, swe-
lling of liver cells and necrosis compared with TC. 

Conclusion: These results suggest that SCE is capable of 
alleviating t-BHP-induced hepatic damage by regulating en-
dogeneous antioxidant capacity by modulating phase II antio-
xidant enzymes expression in liver, thereby improving hepatic 
toxicity. 

Key words: SchizandrachinensisBaillon, Tert-butylhydro-
peroxide, Antioxidant, Hepatotoxicity.
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PO2935
IN VITRO ALPHA-GLUCOSIDASE INHIBITORY AC-
TIVITIY OF UNDARIA PINNATIFIDA, HIMANTHA-
LIA ELONGATA AND PORPHYRA UMBILICALIS 
WATER AND ORGANIC EXTRACTS
A. Schultz1, A. Garcimartín1,2, B D. Green3, E. Rafferty3, J. 
Benedí2, S. Bastida1, F J. Sánchez-Muniz1

1Departamento de Nutrición, Facultad de Farmacia, 
Universidad Complutense de Madrid, Spain 
2Departamento de Farmacología, Facultad de Far-
macia, Universidad Complutense de Madrid, Spain 
3Institute for Global Food Security; Biological Scien-
ces, Queen’s University, Belfast BT9 5AG, Northern 
Ireland, UK

Background and objectives: Hypoglycemic properties of 
seaweeds have been related to modification on carbohydrate 
digestion and absorption and show interest as antidiabetic-
food. Chloroform-, ethanol- and water-soluble extracts from, 
Himanthalia elongata (HE), Porphyra umbilicalis (PU), Unda-
ria pinnatifida (UP) were used to test the in vitro inhibitory 
activity on α-glucosidase model. Principal component analysis 
(PCA) was conducted on water- and ethanol- extracts to iden-
tify patterns in data and relation between the soluble bioac-
tive constituents and α-glucosidase activity inhibition in the 
seaweeds tested.

Methods: Degree of inhibitions was assayed measuring the 
production of glucose from maltose solution at 15, 30, 45, 60 
and 75 min. PBS buffer was used as a control and acarbose, 
an α-glucosidase inhibitor, was used as positive control. PCA 
was carried out by selecting those Principal Components (PCs) 
with eigenvalues larger than 1.0. Then, the factors were rotated, 
using Varimax method, to obtain the expected weight for each 
extraction factor. The higher eigenvalue, the higher percenta-
ge of the total variance explained. Differences were considered 
significant at p < 0.05. 

Results: Water- extracts from HE followed by PU or UP 
showed the highest α-glucosidase inhibitory activities. In the 
case of ethanolic and chloroformic extracts non significant 
differences were found. Water extract of HE with respect to 
control and to the other water extracts, possessed significant in 
vitro inhibitory effects after 30 min (62.0% vs. control, at final 
incubation time of 75 min.). Moreover, PCA clearly distinguis-
hed HE effects from those of the other algae, supporting that 
soluble fibre and polyphenols were involved.

Conclusions: Present results suggest clear differences bet-
ween the chlorophormic, aqueous, and ethanolic extracts of 
the three algae. HE water extracts deserve future studies on 
humans and domestic animals in vivo experiments.Granted to 
project AGL2011-29644-C02-02. 

Key words: Seaweeds, extracts, in vitro, carbohydrate diges-
tion, α-glucosidase

PO2936
INFANT FORMULA WITH GALACTOOLIGOSAC-
CHARIDES STIMULATES BIFIDOBACTERIUM 
POPULATION, WITHOUT REDUCTION OF INFEC-
TIONS IN THE FIRST YEAR OF AGE ON HEALTHY 
INFANTS.
J. Blasco1, Mª. J. Bernal2, R. Martínez2, J. Dalmau3, Mª. I. 
Vasallo2, B. Espín4, D. Gil5, Mª L. Vidal2, D. Infante6, Leis7, 
J. Maldonado8, J M. Moreno9, E. Román10, C. Sierra1

1Hospital Materno-Infantil, Málaga, Spain 
2Global Technology Centre For Infant Nutrition, 
Hero Group, Murcia, Spain 
3Hospital La Fe, Valencia, Spain 
4Hospital Virgen del Rocío, Sevilla, Spain 
5Hospital Virgen de la Arrixaca, Murcia, Spain 
6Hospital Vall d’Hebron, Barcelona, Spain 
7Hospital Clínico Universitario, Santiago de Com-
postela, Spain 
8Hospital Virgen de las Nieves, Granada, Spain 
9Hospital Doce de Octubre, Madrid, Spain 
10Hospital Puerta de Hierro, Madrid, Spain

Background and objectives:Currently, there is not enough 
scientific evidence on clinical effects of infant formulas supple-
mented with prebiotics. The aim was examine the effects of an 
infant formula supplemented with 0.44 g/dl and later a follow-
on formula with 0.50 g/dl of galactooligosaccharides (GOS) on 
the intestinal microbiota and incidence of infections in infants 
during the first year of age.

Methods: A multicentre, randomized, double-blind, place-
bo-controlled study was carried out on 365 healthy infants up 
to two months of age, randomly assigned to either formula, 177 
infants to formula without GOS and 188 to formula with GOS. 
132 infants in each group successfully completed the study un-
til 12 months of age. The prebiotic effect of GOS formula was 
studied in a subgroup of 81 subjects. Incidence of infections 
was the main outcome. A secondary outcome was to determine 
Bifidobacterium genera and species (B. longum, B. bifidum, B. 
adolescentis, B. breve, B. catenulatum and B. dentium) in fae-
ces measured by RT-PCR.

Results: The number of infections (diarrhoea and upper 
respiratory tract infections) of both interventions group du-
ring the first year of life was similar (no statistical differences). 
Despite the infections were not reduced, a bifidogenic effect 
was obtained on faecal analysis, with a higher Bifidobacterium 
count (P=0.010) in GOS group, different profile in Bifidobacte-
rium species and higher percentage of infants colonized by B. 
breve in GOS group (57.50 %) than in control group (41.38 %).

Conclusions: The intake of infant formula supplemented 
with GOS produces changes in growth and species characteri-
zation of the Bifidobacterium population, being B. breve highly 
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abundant, as it is in breastfed infants, without relation with a 
reduction of infections in the first year of life.

Key words: infant formula, galactooligosaccharides, micro-
biota, infections

PO2937
CAROTENOID AND FLAVONOID COMPOSITION 
OF A LOW ALCOHOLIC NOVEL ORANGE DRINK 
OBTAINED BY FERMENTATION AND PASTEURIZA-
TION OF ORANGE JUICE.
B. Escudero-López1, D. Hornero-Méndez2, A. Gil-Iz-
quierdo3, S. Medina3, F. Ferreres3, I. Cerrillo1, G. Berná1, 
F. Martín1, M S. Fernández-Pachón1

1Department of Molecular Biology and Biochemis-
try Engineering, University of Pablo de Olavi de 
Seville, Spain 
2Department of Food Biotechnology,Instituto de la 
Grasa-CSIC, Sevilla, Spain 
3Department of Food Science and Technology, 
CEBAS-CSIC, Murcia, Spain

Background and objectives:It is accepted that the intake of 
fruits and vegetables, which contains antioxidant compounds 
such as flavonoids and carotenoids, intensify the protection 
against many diseases related to oxidative stress. Moreover, 
moderate alcohol consumption confers cardiovascular protec-
tion. Both effects could join in a novel drink created by alco-
holic fermentation of orange juice. The aim was to analyze the 
carotenoid and flavonoid composition of orange juice after fer-
mentation and pasteurization processes.

Methods:The new orange drink was produced from com-
mercial orange juice by a controlled alcoholic fermentation 
process (20 ºC – 10 days) and subsequently pasteurization pro-
cess (80 ºC – 30 seconds). Collection of samples was made at 
the beginning (OJ) and at the end of fermentation (F-OJ) and 
pasteurization (FP-OJ) processes. The identification and quan-
tification of carotenoid pigments and flavonoid compounds 
were performed using LC-MS techniques.

Results:Twenty-one carotenoid pigments were identi-
fied in OJ, F-OJ and FP-OJ samples. Isomers of auroxanthin, 
β-Cryptoxanthin and β-Carotene were the most relevant pig-
ments, outstanding the second one with its provitamin A ac-
tivity. Regarding flavanones, a total of 9 phenolic compounds 
were identified, of which narirutin, hesperidin and didymin 
were the most relevant. The fermentation process caused a sig-
nificant increase (p < 0.01) in total flavanones (32.2 %) and ca-
rotenoids (28.9 %). Subsequently, pasteurization led to decrea-
se these bioactive compounds, compared to F-OJ (about 6.7 % 
and 42.7 % for flavanones and carotenoids, respectively), being 
a significant decrease (p < 0.01) only for carotenoids.

Conclusions:Alcoholic fermentation and pasteurization 
produces a novel orange drink with low alcoholic content, 
which contains higher content of flavanones (p < 0.05) and 
lower content of carotenoids (p < 0.01) that the original orange 
juice.

Key words: Orange juice, Fermentation, Pasteurization, 
Carotenoids, Flavonoids

PO2938
GLYCEMIC RESPONSE OF CEREAL PRODUCTS IS 
MAINLY EXPLAINED BY ITS SLOWLY DIGESTIBLE 
STARCH, FAT AND FIBRE CONTENT
A. Meynier1, A. Goux1, D. Ndao1, S. Vinoy1

1Mondelez International R&D, Nutrition Research, 
Saclay, France

Background and objectives: Cereal products exhibit a wide 
range of glycemic and insulinemic responses. It is however still 
unclear which parameters among nutritional composition and 
starch digestibility influence the more glycemic and insuline-
mic responses. The aim of the present analysis was to deter-
mine which parameters within nutritional composition and 
starch digestibility can explain the most Glycemic Index (GI) 
of cereal food products.

Methods: An internal database including the nutritional 
composition, starch digestibility parameters and GI of 190 ce-
real products have been used for this analysis. Relationships 
between nutritional composition, starch digestibility of the 
products and GI and insulin index (II) were analysed by sim-
ple and multi regression models. Only models where Khi-2, 
tolerance and inflation values indicated that there was no co-
linearity were selected.

Results: The GI and II values obtained with the present ce-
real products were well correlated with a r of 0,62. Simple re-
gression analysis of GI as principal variable and using a model 
including both starch digestibility and nutritional composition 
displayed a R2 of 45%. In this model, Slowly Digestible Starch 
(SDS), fat and fibres were significantly associated to GI (p < 
0,01) as well as resistant starch (p < 0,05). No valid model was 
found to explain II based on macronutrient and starch diges-
tibility.

Conclusions: These analyses confirm on a wider range of 
products previous data showing that GI of the cereal products 
is mainly explained by SDS, fat and fiber content of these lat-
ter. Therefore, SDS appears as highly relevant parameter for se-
lecting cereal products inducing low glycemic products which 
should contribute to some health benefits.

Key words: Glycemic Index, Insulinemic index, cereal 
foods, starch digestibility, nutritional composition
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PO2939
BIOACCESSIBILITY OF BIOACTIVE COMPOUNDS 
(ACE INHIBITORS AND ANTIOXIDANTS) FROM 
EXTRUDED MAIZE PRODUCTS ADDED WITH POR-
PHYRA COLUMBINA RED SEAWEED
R E. Cian1,2, M S. Caballero1, N. Sabbag1, R J. González1, 
S R. Drago1,2

1Food Technology Institute, Faculty of Chemical 
Engineering, Universidad Nacional del Litoral 
2Consejo Nacional de Investigaciones Científicas y 
Técnicas (CONICET), Ciudad Autónoma de Buenos 
Aires, Argentina

Background and objectives: Red seaweed belongs to the 
genus Porphyra, traditionally known as nori in Japan, is a po-
pular food. Red seaweed P. columbina is found on hard subs-
tratum in Patagonia Argentina coasts. Among red algae pro-
teins, phycobiliproteins have drawn attention because of their 
immunomodulatory, ACE inhibition and antioxidant proper-
ties. Also, many researchers have attributed the antioxidant 
capacity mainly to phenolic compounds. On the other hand, 
extrusion cooking is one of the most important food proces-
sing technologies which have been used for the production of 
different cereal based foods. Nowadays, there is not informa-
tion about addition of red seaweed and even less about this 
particular alga into extruded foods. Moreover, there is no in-
formation about the bioaccessibility of bioactive compounds 
from this kind product. The aims of this work were to develop 
extruded maize products added with red seaweed P. columbina 
as functional food and to evaluate the bioaccessibility of bioac-
tive compounds.

Methods: Three extruded maize product with different 
P. columbina replacement levels (1.7%, 3.5% and 5.2%; w/w) 
were obtained. Physical characteristic, sensory analysis, ACE 
inhibition, DPPH inhibition, TEAC, reducing power, and co-
lor were studied. From sensory analysis 3.5% replacement level 
was selected as the most appropriate and acceptable for human 
consumption. Then, bioaccessibility of mineral and bioactive 
compounds of extruded maize product (M) and extruded mai-
ze product with 3.5% P. columbina was evaluated (MP).

Results: MP showed: magnesium (59.3%), ACE inhibitor 
compounds (41.0% ACE inhibition), phenolic compounds 
(0.83 mg gallic acid/ g dialysate) bioaccessibility higher than 
M. Also, antioxidant capacity (36.6% DPPH inhibition, 2.4 
mM TEAC, power reduction and 99.4% copper-chelating ac-
tivity) were higher in MP than M dialyzates.

Conclusions: Results about bioaccessibility of bioactive 
compounds provided by P. columbina may help food techno-
logists to tailor new bio-functional foods, such as functional 
snacks.

Key words: accessibility, bio-functional foods, seaweeds.

PO2940
PROTEOMIC IDENTIFICATION OF SMALL ANTIO-
XIDANT PEPTIDES IN DRY-CURED HAM
F. Toldrá1, L. Mora1,2, E. Escudero1, P D. Fraser2, M C. Aris-
toy1

1Instituto de Agroquímica Y Tecnología de Alimen-
tos (CSIC) 
2Centre for Systems and Synthetic Biology, Universi-
ty of London, UK

Background and objectives: The antioxidant activity of 
peptide fractions extracted from dry-cured ham was recently 
assayed. It was observed that several collected fractions exhibi-
ted DPPH (2,2-diphenyl-1-picrylhydrazylradical) radical-sca-
venging activity as well as superoxide ion extinguishing ability. 
One group of fractions containing peptides of low molecular 
mass exerted a strong DPPH radical-scavenging activity thus 
suggesting the presence of peptides with antioxidant activity 
that should be identified which is the goal of this communi-
cation.

Methods: Water-soluble peptides were extracted from dry-
cured ham and separated through size-exclusion chromatogra-
phy. Fractions at elution volumes from 200 mL to 275 mL with 
strong antioxidant activity as determined through the DPPH 
radical-scavenging activity assay, were collected and subjected 
to proteomic tools. Identification of sequences was carried out 
by Matrix-assisted laser desorption/ionization time-of-flight 
(MALDI-ToF) and nESI-ion trap mass spectrometry.

Results: The assayed fractions showed strong antioxidant 
activity (from 39% to 92%). The molecular masses of peptides 
in such antioxidant fractions were found between 400 and 2000 
Da. A total of 93 peptides were sequenced. From them, 27, 23, 
19 and 17 peptides were identified from relevant pork muscle 
proteins like actin, α-enolase, myosin heavy chain, and creati-
ne kinase proteins, respectively and the remaining 27 peptides 
were from other pork muscle proteins.

Conclusions: Results from this study show that Spanish 
dry-cured ham may represent a source of natural peptides 
exhibiting antioxidant activity and thus with potential benefit 
for human cardiovascular health.Acknowledgements: HEFCE 
infrastructure funding is acknowledged for MS equipment to 
PDF. LM and PDF are grateful to the EU-FP7 Marie Curie IEF 
scheme (FOOSAF project) for financial resources. FPI Scho-
larship from MINECO to E.E. and grants Prometeo/2012/001 
from Conselleria d´Educació (Generalitat Valenciana) and 
AGL2010-16305 from MINECO and FEDER funds and are fu-
lly acknowledged.

Key words: antioxidant peptides, proteomics, dry-cured 
ham.
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PO2941
MODULATORY EFFECT OF FERULIC ACID ON LPS-
INDUCED INDOLEAMINE 2, 3-DEOXYGENASE 
(IDO) EXPRESSION IN MICROGLIA
M. Koshiguchi1, H. Komazaki1, M. Otsuka1, S. Hirai1, Y. 
Egashira1

1Laboratory of Food Nutrition, Graduate School of 
Horticulture, Chiba University, Japan

Background and objectives: Indoleamine 2,3-deoxygena-
se (IDO) act as rate-limiting enzyme in inflammation of the 
central nerve system(CNS). Ferulic acid (FA) is a kind of po-
lyphenol contained in rice bran, and is reported to have anti-
inflammatory effect.In this research, weinvestigated the effect 
ofFA on lipopolysaccharide (LPS) inducedIDO in microglia. 

Method: Microglia cell line MG6 treated with various con-
centration of FA and E.coli derived LPS,and was measured of 
IDO mRNA expression by real-time PCR, TNF-α and IL-6 
production was also measured by ELISA. Furthermore, to re-
veal the mechanismof inhibitory effect of FA, we performed 
western blotting to measure some kinds of proteins involved in 
MAPK and NFκB signaling pathways using western blotting. 

Result: FA supressed LPS-induced IDO mRNA expression, 
but not TNF-α and IL-6. LPS inducedI NFκB degradation was 
suppressedby FA in a dose dependent manner. However, phos-
phorylation of proteins involved in MAPK pathway weren’t 
suppressed by FA. 

Conclusion: These results suggested that inhibition of 
NFκB pathway involved in suppression of LPS induced IDO 
mRNA expression by FA. 

Key words: tryptophan, IDO, ferulic acid, inflammation, 
microglia

PO2942
VITAMIN D STABILITY IN FORTIFIED FOOD EMUL-
SIONS
D. Leskauskaite1, I. Jasutiene1, M. Kersiene1, P. Matuse-
vicius2, E. Malinauskyte1

1Department of Food Technology, Kaunas Universi-
ty of Technology, Kaunas, Lithuania 
2Department of Animal Nutrition, Lithuanian Uni-
versity of Health Sciences, Kaunas, Lithuania

Background and objectives: Designing food products to 
control stability of lipophilic food compounds includes deve-
loping emulsions with specific structural characteristics. We 
focus on building interfacial layers from proteins and polysac-
charides that surround lipid droplets and are resistant to degra-

dation during technological process and digestion. The aim of 
this study was to analyse storage stability of vitamin D in for-
tified emulsions and find out whether it is possible to increase 
bioavailibility of vitamin D from these emulsions.

Methods: Objectives of our study were emulsions stabili-
zed by whey proteins (WP) alone and together with carboxy-
methylcellulose (CMC) with addition of 0.5% vitamin D3Vita-
min D content in emulsions was determined by RP-HPLC after 
cleaning by normal phase chromatography.Emulsions were fed 
to rats. Rats were divided into 3 groups: control (usual diet); 
usual diet + 2 g emulsion with WP (Diet 1); and usual diet + 2 
g emulsion with WP and CMC (Diet 2). Rats were given free 
access to food and water, emulsions were given once a day for 
2 weeks. Levels of serum 25-hydroxyvitamin D (25(OH)D) as 
an index of the nutritional vitamin D in the rats body were eva-
luated.

Results: Analysis of vitamin D3 retention in emulsions sta-
bilised by WP alone and WP together with CMC showed no 
statistically significant differences in vitamin content. Quanti-
tative analysis of vitamin D3 in all emulsions stored for 10 days 
in the dark at +4oC showed that vitamin content was stable and 
varied within standard deviation limits.Supplementation of rats 
diet by vitamin D3 for 1 week increased serum 25(OH)D level 
up to 151+/-31,5 nmol/L forDiet-1 and 169,7+/-10,17nmol/L 
forDiet-2, whereas for control group serum 25(OH)D concen-
tration was 71+/-24,97 nmol/L (SD). 

Conclusions: After 2 weeks in both groups receiving emul-
sions with vitamin D a plateau of 175,17nmol/L serum 25(OH)
D was reached.

Key words: food emulsions, vitamin D
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BIOACCESSIBILITY ASSESSMENT OF CAROTE-
NOIDS FROM COMERCIAL NUTRACEUTICAL PRO-
DUCTS
F. Peixoto1, J. Cavalcante2, R. Borguini3, S. Pacheco3, A. 
Gouvêa1, M. Santiago3, R. Godoy3, L. Nascimento3

1Program ofPost Graduate Food Science and Tech-
nology, Rural Federal University of Rio de Janeiro, 
Brazil 
2Department of Chemistry Engineer, Rural Federal 
University of Rio de Janeiro, Brazil 
3Embrapa Food Technology, Rio de Janeiro, Brazil

Background and objectives: Health-promoting products 
are getting popular among consumers and a large list of nu-
traceuticals containing phytochemicals from foods is available 
in the Brazilian market. Research on their bioavailability is es-
sential to elucidate the potential health benefits of carotenoids 
formulations, since it depends on digestive stability, released 
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from the matrix (referred as bioaccessibility) and transepithe-
lial passage efficiency. In vitro digestion models are being ex-
tensively used to predict carotenoids bioaccessibility in a rapid 
and cheaper way, besides not involve ethical aspects as in vivo 
assays.The aim of this study was to assess carotenoids bioacces-
sibility from five available capsule-formulations of nutraceuti-
cals in the Brazilian market, claimed as carotenoid source and 
with several health benefits. The nutraceuticals products were 
purchased in local stores in Rio de Janeiro, Brazil.

Methods: An in vitro digestion model was applied by mi-
micking oral, gastric and intestinal physiological conditions. 
Five percent (w/w) of canola oil was added to the samples. 
Analyses involved enzymes as α-amylase, pepsin, bile, pan-
creatin, lipase and inorganic salts. Physiological variations 
were reproduced by the bath shaker with orbital gyros (37ºC) 
and ultracentrifugation (5000g, 45 min). Identification and 
quantification of carotenoids were performed by HPLC, using 
a 33ºC column oven, PDA detector, and a C30YCM Column. 
Carotenoids separation was obtained by a gradient elution of 
methanol and methyl tert-butyl ether, using a 0.8mL/min flow 
rate, injection volume of 15 µL and run time of 28min. 

Results: Bioaccessibility of carotenoids was decreased after 
pass through the gastro-intestinal model and varied among the 
five formulations. A lycopene formulation presented greater 
bioaccessibility in the small intestine (48,02%) than other ones 
rich in β-carotene (0.96%, 31.29%, 34.45% and 36.22%) or one 
rich in lutein (0.86%). 

Conclusions: These results showed that the available ca-
rotenoids amounts for absorption in these products are much 
lower than declared in the label.

Key words:In vitro digestion, β-carotene, lycopene, lutein, 
bioavailability
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PEANUT BUTTER FRUIT: A RICH SOURCE OF LYCO-
PENE
R. Borguini1, S. Pacheco1, R. Godoy1, M. Souza2, L. Nasci-
mento1, M. Santiago1, F. Peixoto3

1Embrapa Food Technology, Embrapa, Rio de Janei-
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2Department of Botany, National Museum, Federal 
University of Rio de Janeiro, Rio de Janeiro, Brazil 
3Program of Post Graduate Food Science and Tech-
nology, Rural Federal University of Rio de Janeiro, 
Rio de Janeiro, Brazil

Background and objectives:The interest in South Ameri-
can native plant species has been growing in recent years due 
to their health benefits. The species Bunchosiaarmeniaca(Cav.) 
DC.is a plant from Andes and the popular name is peanut but-

ter fruit. In Brazil it is cultivatedfor a long time, but only in 
domestic orchards, known as caferana, cafezinho, ciruela, cara-
mela, ameixa-do-pará or ameixabrava. Due to its orange to red 
color, typical of carotenoids, the aim of the present study was 
to quantify and determine the carotenoids profile in the edible 
parts of the fruits. 

Methods:Peanut butter fruits were collected in January 
2013 in the city of Rio de Janeiro, Brazil. Total carotenoid con-
tent were evaluated by spectrophotometric methodat 450nm 
and the carotenoids profileby High Performance Liquid Chro-
matography.

Results: The fruit pulp presented high levels of total caro-
tenoids (40 mg/100 g wet basis), in which 89% was lycopene 
(36 mg/100 g), followed β-carotene (2.5 mg/100 g) and lutein 
(0.3 mg/100 g). Lycopene is the carotenoid with the highest an-
tioxidant activity and is present in high concentrations in the 
prostate tissue, which may explain its role in reducing the risk 
of prostate cancer. In Brazil, prostate cancer is the second most 
common among men, behind skin cancer. It is the sixth most 
common cancer type in the world and the more prevalent in 
men, accounting for about 10% of all cancers. The tomato and 
its products are considered the main sources of lycopene in the 
Western diet. 

Conclusions:The peanut butter fruits are a rich source of 
lycopene presenting 10 times more than the tomato fruit (3.5 
mg/100 g). This biodiversity fruit has a great potential of use, 
once it has a good tasty to eat fresh and can also be used as 
an ingredient in preparations to increase the lycopene levels 
in food.

Key words:Bunchosiaarmeniaca,carotenoids, biodiversity 
fruits, bioactive compounds.

PO2945
EVALUATION OF ANTHOCYANIN PROFILE IN 
APPLE PEEL OF THREE CULTIVARS PRODUCED IN 
BRAZIL
A. Gouvêa1, M. Santiago2, R. Godoy2, R. Borguini2, S. Pa-
checo2, L. Nascimento2

1Program of Post Graduate Food Science and Tech-
nology, Rural Federal University of Rio de Janeiro, 
Rio de Janeiro, Brazil 
2Embrapa Food Technology, Embrapa, Rio de Janei-
ro, Brazil

Background and objectives: The annual apple production 
in Brazil has remained around one million tonnes/year. In the 
processing industry of fruit juices, apple juice is considered 
one of the main products. This juice production generates 25 to 
30% of waste (bagasse: peel, pulp and seed) which has aroused 
the interest of the scientific community, aiming its use for the 
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obtaining of new products from these residues. The peel is the 
part of the residue with the higher concentration of pectin and 
flavonoids, such as anthocyanin, being its antioxidant activity 
responsible for reducing the risk of cardiovascular diseases and 
chronic diseases such as cancer. The objective of this study was 
to compare the anthocyanin profile in apple peel of three culti-
vars produced in Brazil. 

Methods: The cultivars Gala, Fuji and Red were obtained in 
local market in the municipality of Rio de Janeiro, Brazil. The 
apple peels anthocyanins were extracted with acidified metha-
nol solution. Chromatography analysis was performed on a 
Waters® Alliance 2695 system, with a Waters® 2996 photodiode 
array detector, Thermo® Scientific C18 BDS (100mm x 4.6mm; 
2.4µm) column and gradient elution method with acetonitrile 
and formic acid. It was observed the same anthocyanin profile 
among cultivars. 

Results: The majoritary anthocyanin detect was cyanidin-
3-galactoside (corresponding to 88% of total anthocyanin con-
tent in the evaluated matrix). This anthocyanin, compared to 
others present in food, has one of the highest antioxidant ac-
tivity. 

Conclusions: Therefore, the three apple cultivars can be 
considered a source of anthocyanin, being wasted each year 
by juice industry in large quantities, while could be used, for 
example, as a food ingredient with antioxidant properties. It 
could also allow the fruit sector to diversify its production and 
increase income.

Key words: antioxidant, flavonoids, residues

PO2946
EFFECT OF NON-ALCOHOLIC BEER IN THE SUB-
JECTIVE SLEEP QUALITY IN AN UNIVERSITY STU-
DENT POPULATION UNDER STRESS
L. Franco1, R. Bravo1, C. Galán1, A B. Rodríguez1, C. Ba-
rriga1, J. Cubero1

1University of Extremadura, Spain

Background and objectives: Sleep deprivation affects the 
homeostasis of the physiological functions of organism. Beer 
is the only beverage that contains hops, a plant with sedative 
effect. Our objective is to determine the improvement of sub-
jective sleep quality using the Quality Index Questionnaire 
Pittsburgh Sleep.

Methods: The assay was conducted in a population of 30 
university student. The experimental period was 3 weeks, the 
first 7 days for the control, and following 14 days individuals 
ingested beer during dinner.

Results: The results revealed that one beer took during din-
ner improve the Subjective Quality of Sleep, because the Sleep 
Latency (time period measured from going to bed until the on-
set of sleep) decreases (p<0.05) respecting to control.

Conclusions: The overall rating Subjective Quality of Sleep 
also improved significantly (p<0.05). In conclusion, the con-
sumption of non-alcoholic beer at dinner is recommended to 
improve the quality of sleep.

Key words: Sleep, Pittsburgh, hop, beer, stress.

PO2947
HYPOCHOLESTEROLEMIC EFFECT OF COWPEA 
VICILIN IN RATS FED A HIGH-CHOLESTEROL DIET
V. Neves1, E. S. Ferreira1, A. Demonte1, A. L. Amaral1, C 
F. Zanelli2

1Department of Food and Nutrition, School of 
Pharmaceutical Sciences, São Paulo State Universi-
ty, Brazil 
2Department of Biological Sciences, School of Phar-
maceutical Sciences, São Paulo State University, 
Brazil

Background and objectives: In this work was evaluated the 
hypolipidemic effects of cowpea vicilin (_-vignin ) and a statin 
in rats. 

Methods: Rats male (n=27) were divided into three groups 
that received a hypercholesterolemic diet (20% palm oil, 1% 
cholesterol and 0.5% cholic acid). Hypercholesterolemic group 
(HC diet) was treated with saline solution, while that HC+7SC 
(HC diet, plus cowpea _vignin), and HC+SVT (HC diet, plus 
drug simvastatin) have received daily doses of 300 and 50 mg/
kg/day of protein and drug, respectively, by gavage during 4 
wk.

Results: The HC+7SC group showed a decrease in the to-
tal serum cholesterol, non-HDL-C and the atherogenic index 
(32.5, 54.3 and 70.7%, respectively), and these values were 
higher than those treated with simvastatin.Serum HDL-cho-
lesterol levels were increased (57.1%) in the HC+7S-C group 
and hepatic cholesterol and triglyceride contents were signifi-
cantly lower than in the HC (13.7 and 17.1%, respectively). The 
lipoprotein lipase activity was higher in the HC+7S-C group 
than the others; however, there were no differences in gluta-
mic pyruvic transaminase activities.Furthermore, the expres-
sion of low density lipoprotein receptors (LDLr) in the liver 
has presented an upregulation (more 119%), while others were 
downregulated:the sterol regulatory element-binding protein 2 
(SREBP-2) minus 34%; the 3-hydroxy-3-methylglutaryl Coezi-
ma-reductase minus 52%; HMGCoA-syntetase minus 77%; 
and the fatty acid synthase minus 10%.

Conclusions: Based on these data, it can be suggested that 
the oral daily administration of isolated vicilin from cowpea 
can promote a hypolipidemic effects in rats fed hypercholeste-
rolemic diets and these effects could involve the regulation of 
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the expression of some genes involved in lipid metabolism. Cu-
rrently, others target genes are being studied in our lab to de-
termine other possible elements involved.Acknowledgments: 
FAPESP, PADC/FCF/UNESP and FUNDUNESP.

Key words: cowpea vicilin; hypolipidemic; hypercholeste-
rolemia.
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EFFECTS OF ADZUKI BEAN VICILIN IN RATS FED A 
HIGH-CHOLESTEROL DIET
V A. Neves1, E S. Ferreira1, A. Demonte1, A L. Amaral1, C 
F. Zanelli2

1Department of Food and Nutrition, School of Phar-
maceutical Sciences, Brazil 
2Department of Biological Sciences, School of Phar-
maceutical Sciences, São Paulo State University, 
Brazil

Background and objectives: The effect hypolipidemic, and 
body fat-lowering, of isolated vicilin (7S) from adzuki bean 
(AB) were studied.

Methods: Wistar rats were divided into four groups (n=9): 
standard diet (STD, casein), hypercholesterolemic (HC) 
diet (STD plus 20g/100g palm oil, 1g/100g cholesterol and 
0.5g/100g cholic acid), HC diet+7S-A (HC plus 300mg of 7S/
kg/body weight/day) and HC diet+SVT (HC plus 50mg of si-
mvastatin/kg/body weight/day). The protein and the drug were 
administered by gavage for 28 days. 

Results: Fecal excretion and feeding efficiency were simi-
lar among HC, HC+7S-A and HC+SVT. The HC+7S-A and 
HC+SVT groups have reduced body weight gain in 11.8 and 
12%, respectively, compared to HC. Administration of vicilin 
(AB) caused significant decrease in serum levels cholesterol 
(-33.1%), triacilglycerides (-17.8%), and non-high-density li-
poprotein (-53.4%), and increase of HDL-C (+52.9%), while 
those that received simvastatin had reduction of cholesterol in 
20.4%, triacilglycerides in 6.9%, non-HDL-C in 30.7% and in-
crease in HDL-C of 18.6%. The atherogenic indexes of HC+7S-
A and HC+SVT groups were 67.1 and 31.7% lower than that 
of HC group, respectively. The liver of the animals of HC+7S-
A group showed lower total lipids (-13.9%) and cholesterol 
(-9.2%) while HC+SVT a reduction of 8.8 and 11.3%, respecti-
vely, compared to animals fed HC diet. In liver tissue sections 
of animals that received HC diet were observed microvesicles 
fat accumulation within hepatocytes. This analysis characteri-
zes hepatic steatosis and ballooning in liver tissue of animals 
fed HC diet. The lipoprotein lipase activity was significantly 
higher in all groups fed HC diet. The relative concentration 
of mRNA of the fatty acid synthase enzyme (FAS) and sterol 

regulatory-element binding protein-2 (SREBP-2) had a strong 
decrease in groups that received adzuki vicilin. Others target 
genes are being studied to determine other variants involved.

Key words: adzuki vicilin; hypolipidemic; cholesterol-lowe-
ring.

PO2949
PLASMA PHARMACOKINETICS FOLLOWING IN-
TRAVENOUS ADMINISTRATION OF MASLINIC 
ACID, A PENTACYCLIC TRITERPENE FROM OLIVES
M. Sánchez González1, G. Lozano Mena1, H. Colom1, A. 
García Granados1, M E. Juan1, J M. Planas1

1Departament de Fisiologia and INSA-UB, Universi-
tat de Barcelona, Barcelona, Spain

Background and objectives: Maslinic acid is the main pen-
tacyclic triterpene found in fruits and leaves of Olea europaea 
L. This component presents beneficial effects on health, inclu-
ding antiinflammatory, hypoglycemic, antiviral, antimicrobial 
and antitumor activities. The aim of the present study is to de-
termine the pharmacokinetics parameters of maslinic acid in 
rats.

Methods: Maslinic acid was dissolved in hydroxypropyl-
α-ciclodextrin and administered by a single intravenous dose 
of 1 mg/kg to 6-hour fasted male Sprague-Dawley rats. Blood 
samples were withdrawn from the saphenous vein at different 
times (2, 5, 10, 15, 30, 40, 50, 60, 70, 100 and 130 min). Plasma 
samples were processed by liquid-liquid extraction with ethyl 
acetate before LC-APCI-MS analysis. The plasma concentra-
tion-time data was analyzed by WinNonlin software to calcula-
te the pharmacokinetic parameters.

Results: Non-compartmental and compartmental analyses 
were performed and intravenous data were best described by 
a two compartment model. After intravenous administration, 
maslinic acid showed a rapid distribution to an extravascular 
compartment, with half-life (t1/2) of 8.86 min, followed by an 
elimination phase with t1/2; of 48.0 min. The apparent volume 
of distribution in the steady state (Vss) was 0.135 L/kg. Masli-
nic acid showed a maximum plasma concentration (Cmax) of 
18.32 µmol/L, body clearance (CL) of 8.65 mL/min/kg and area 
under the plasma concentration time-course (AUC) of 244.3 
µmol•min/L.

Conclusions: The pharmacokinetic model adequately des-
cribed the plasmatic concentration of maslinic acid, suggesting 
that this pentacyclic triterpene rapidly leaves the bloodstream, 
with a low distribution to the peripheral compartment and fast 
elimination from the organism.Supported by grants AGL2009-
12866 from MCT Spain and 2009-SGR-00471 from the Gene-
ralitat de Catalunya.

Key words: Maslinic acid, Rat plasma, Olives, LC-MS



1687Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

PO2950
METABOLITE PROFILE IN PLASMA OF MASLINIC 
ACID, A BIOACTIVE COMPOUND FROM OLEA EU-
ROPAEA L.
M. Sánchez González1, G. Lozano Mena1, O. Jáuregui1, 
A. García Granados1, M E. Juan1, J M. Planas1

1Departament de Fisiologia and INSA-UB, Universi-
tat de Barcelona (UB), Barcelona, Spain

Background and objectives: Maslinic acid, the main pen-
tacyclic triterpene of olives, exerts antioxidant, cardioprotec-
tive and antitumor activities. Despite its beneficial effects on 
health, there is a lack of knowledge on the metabolism of this 
compound. Therefore, the present study aims to identify and 
quantify maslinic acid and its metabolites in plasma.

Methods: Sprague-Dawley rats were orally administered 
with 50 mg/kg of maslinic acid and blood was collected after 
30 min. Plasma samples were treated by liquid-liquid extrac-
tion with ethyl acetate prior to analysis by LC-APCI-MS. The 
triterpene was separated on a C18 column using a gradient elu-
tion of water and acetonitrile at a flow rate of 0.8 mL/min. The 
metabolites of maslinic acid were identified by LC-APCI-LTQ-
Orbitrap-MS with a mass accuracy < 1 mDA.

Results: Maslinic acid was found in plasma with m/z 
471.3480 and retention time (t) of 11.1 min at a concentration 
of 5.47 ± 0.70 µM. The screening of plasma samples revealed 
the formation of derivatives with mass shifts of +14, +16 and 
+30 in comparison to maslinic acid. Two monohydroxylated 
and dehydrogenated metabolites (m/z 485.3272) were quanti-
fied at 16.0 ± 3.5 nM (t = 8.19 min) and 508.1 ± 75.1 nM (t 
= 9.63 min), respectively. Three monohydroxylated derivatives 
(m/z 487.3418) were found at concentrations of 155.2 ± 23.0 
nM (t = 6.70 min), 56.5 ± 10.5 nM (t = 7.33 min) and 45.6 ± 
11.3 nM (t = 9.03 min), respectively. Finally, a dihydroxylated 
and dehydrogenated metabolite (m/z 501.3211) was detected 
with values of 14.3 ± 3.5 nM (t = 6.16 min).

Conclusions: After oral administration, maslinic acid is the 
main compound in plasma, along with 6 metabolites resulting 
from hydroxylation and dehydrogenation reactions.Supported 
by grants AGL2009-12866 from MCT Spain and 2009-SGR-
00471 from the Generalitat de Catalunya.

Key words: Maslinic acid, Rat plasma, LC-MS

PO2951
DIETARY N-METHYLSEROTONIN REGULATES 
SKIN TEMPERATURE IN A FEMALE RAT MODEL OF 
MENOPAUSE-RELATED HOT FLASH.
M. Weiser1, A. Garrison1, H. Mohajeri2, C. Butt1

1DNP-Boulder Neuroscience, DSM Nutritional Pro-
ducts, Boulder, CO, USA 
2DNP-Biological Models, DSM Nutritional Products, 
Kaiseraugst, Swirtzeland

Background and objectives: Clinical evidence suggests 
that supplementation with black cohosh (Cimicifuga racemo-
sa) relieves symptoms of menopause, but the data are mixed. 
N-methylserotonin (NMS) is a minor component of black co-
hosh and is a selective agonist of a serotonin (5-HT) receptor 
subtype that is involved in thermoregulation (5-HT7).NMS 
also has inhibitory activity at the serotonin reuptake transpor-
ter [Powell et al. (2008) J Agric Food Chem 56:11718-26]. The-
se findings implicate NMS as an active component of black co-
hosh that may relieve hot flash and mood-related symptoms of 
menopause, but the in vivo effects and effective dose(s) of NMS 
are currently unknown. In this study we sought to determine 
the effects of dietary supplementation with NMS on induced 
hot flash and mood in female rats.

Methods: Ovariectomized (OVX) female rats were fed diets 
that contained different levels of NMS (0-18.5 ug/kg/d) or were 
given estradiol implants. The animals were then tested for lo-
comotor activity in the open field, anxiety-like behaviors on 
the elevated plus maze, and depression-like behaviors with the 
forced swim test. Hot flashes were subsequently induced with 
intravenous calcitonin gene-related peptide, and skin tempera-
ture was monitored with thermocouple probes.

Results: Dietary NMS did not affect OVX-induced weight 
gain, uterine growth, or mood-related behaviors. However, 
one-way ANOVA detected that dietary NMS significantly 
lowered baseline skin temperature [F(3,12)= 13.422, p< 0.001, 
Power= 0.997] and blunted the hot flash response [F(3,10)= 
5.268, p= 0.018, Power= 0.796] in a manner similar to that ob-
served in animals with estradiol implants.

Conclusions: These in vivo findings support NMS as an 
active component of black cohosh that could decrease meno-
pausal hot flashes without the potential risks associated with 
hormone replacement therapy or phytoestrogen use.

Key words: black cohosh, serotonin, thermoregulation, me-
nopause
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PO2952
THE EFFECT OF IN VITRO SIMULATED DIGESTION 
ON THE BIOACTIVITY OF FREE AND COMPLEXED 
RESVERATROL IN ORANGE JUICE AND MILK
C. Lucas-Abellán1, M I. Fortea1, M T. Mercader-Ros1, A. 
Serrano-Martínez1, J A. Gabaldón1, E. Núñez-Delicado1

1Dto. Tecnología de la Alimentación y Nutrición, 
Universidad Católica San Antonio de Murcia, Spain

Background and objectives: Resveratrol, has been reported 
to exert many different health-promoting effects. The dietary 
intake can be increased through resveratrol-enriched functio-
nal foods. The high hydrophobicity of resveratrol and oxidative 
enzymes may constitute a serious problem for its bioavailabili-
ty, formulation in the elaboration of functional foods. In order 
to avoid this limitation, inclusion of resveratrol in cyclodex-
trins (CDs). In this work, we investigated the effects of an in 
vitro gastric and pancreatic digestion on the stability, compo-
sition and absorption of the 0.8 mM resveratrol in orange juice 
and milk, in the absence and presence of 13 mM of α-CDs.

Methods: Digestion was carried out with a mixture of pep-
sin-HCl for 2 h, followed by 2 h incubation with pancreatin 
and bile salts at 37ºC with shaking, in the absence of light. After 
digestion, the samples were acidified, filtered and analysed by 
HPLC-DAD to determine the content of total soluble recove-
red.

Results: When the dialyzed samples were analyzed by 
HPLC, it was found that resveratrol was not attacked by diges-
tive enzymes. When the absorption values of resveratrol were 
compared both in the presence and absence of α-CDs in orange 
juice and milk, it was observed that resveratrol complexed in 
α-CDs in orange juice and milk was absorbed mainly (0.72 mM 
and 0.69 mM respectively) whereas the resveratrol in absence 
of α-CDs in juice and milk was absorbed only 0.1 mM in both 
case. This indicated that resveratrol absorption is highest when 
it was complexed, because it is totally dissolved and α-CDs acts 
as a reservoir, releasing resveratrol according to their solubility 
limit allowing greater absorption.

Conclusions: This complexation phenomenon increased 
the absortion of the resveratrol in orange juice and milk, so the 
CDs act as controlled release reservoir.

Key words: Resveratrol, cyclodextrins, absortion, in vitro 
digestion.

PO2953
ANTI-INFLAMMATORY EFFECTS OF LACTOBA-
CILLUS ACIDOPHILUS AND BIFIDOBACTERIUM 
LACTIS IN AN INFLAMMATORY MODEL OF HT-29 
CELLS
W F. Hsu1, S C. Li1, C K. Shih1

1School of Nutrition and Health Sciences, Taipei 
Medical University, Taipei, Taiwan

Background and objectives: Recent evidences suggest that 
pathogenesis of inflammatory bowel disease (IBD) may be 
due to imbalance of the intestinal microflora. Probiotics such 
as Lactobacilli and Bifidobacteria have been shown to exhibit 
a beneficial effect on treatment of IBD. Previous studies have 
showed the treatment of Lactobacillus acidophilus and Bifi-
dobacterium lactis can improve the inflammatory symptom 
of rat colitis model. The present study examined the anti-in-
flammatory effects of L. acidophilus and B. lactis in an inflam-
matory model of human colorectal cancer cells. 

Methods: HT-29 human colorectal cancer cells were treated 
with tumor necrosis factor-α (TNF-α) and lipopolysaccharide 
(LPS) for 24 hours as an inflammatory group. L. acidophilus 
and B. lactis were added at designated multiplicity of infec-
tion (MOI, 0.1, 1 and 10) with TNF-α and LPS as treatment 
groups. Interleukin-8 (IL-8) concentration in cultured medium 
was analyzed by enzyme-liked immunosorbent assay (ELISA). 
Protein expressions of phosphorylated nuclear factor kappa B 
(p-NFκB), vascular cell adhesion molecule-1 (VCAM-1) and 
intercellular adhesion molecule-1 (ICAM-1) were analyzed by 
Western blotting. 

Results: L. acidophilus at MOIs of 1 and 10 showed low 
IL-8 secretion as compared with inflammatory group. L. aci-
dophilus at MOIs of 0.1, 1 and 10 showed low expressions of 
p-NFκB and VCAM-1 as compared with inflammatory group. 
The expression of ICAM-1 was not affected by L. acidophilus. 
B. lactis at MOI of 10 showed low IL-8 secretion as compared 
with inflammatory group. B. lactis at MOIs of 1 and 10 showed 
low expressions of p-NFκB and VCAM-1 as compared with 
inflammatory group. In addition, B. lactis down-regulated 
ICAM-1 expression in a dose dependency. 

Conclusions: The results suggest that L. acidophilus and B. 
lactis may inhibit inflammation through different pathways. 

Key words: Inflammatory bowel disease, Lactobacillus aci-
dophilus, Bifidobacterium lactis
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PO2954
ISOTHIOCYANATES PROTECT AGAINST OXIDIZED 
LDL-INDUCED ENOS REDUCTION AND ANGIOGE-
NESIS VIA FOXO1-DEPENDENT REGULATION
A. Lin1, C. Lii2

1School of Nutrition, Chung Shan Medical Universi-
ty, China 
2Department of Nutrition, China Medical University, 
China

Background and objectives: Oxidized low-density lipo-
protein (oxLDL) is a key contributor of atherogenesis through 
multiple mechanisms. OxLDL inhibits endothelial nitric oxide 
synthase (eNOS) activity and nitric oxide (NO) production, 
leading to interruption of NO-mediated responses in endothe-
lial cells has been demonstrated to be involved in the pathoge-
nesis of several cardiovascular disorders. 

Methods: In this study, we investigated the protection 
effects of three structurally related isothiocyanates (ITCs), i.e., 
sulforaphane (SFN), benzyl isothiocyanate (BITC), and phe-
nethyl isothiocyanate (PEITC), against oxLDL-induced eNOS 
reduction, cell migration and tube formation and the mecha-
nism involved. 

Results: Western blot and EMSA analyses reveal that oxLDL 
increases reactive oxygen species (ROS) production through 
activating NADPH oxidase complex, results in Akt and FOXO1 
dephosphorylation, FOXO1 nuclear location and bound to 
the eNOS promoter in human umbilical vein endothelial cells 
(HUVECs). The correlation between oxLDL-induced FOXO1 
activity and the expression of angiogenesis-related molecules, 
including hypoxia inducible factor-1£\ (HIF-1£\), vessel en-
dothelial growth factor (VEGF) and Angiopoietin-2 (ANG-
2) also increased. In the presence of oxLDL, SFN, BITC, and 
PEITC (0-10 £gM) pretreatment dose-dependently reversed 
membrane activation of NOX and ROS production. The ITCs 
also prevent oxLDL-induced FOXO1 activity and eNOS reduc-
tion, cell migration and tube formation. 

Conclusions: In conclusion, our results provide a new pro-
tective mechanism involving FOXO1 as a critical role in regu-
lating angiogenesis in HUVECs and suggest a novel capacity 
for SFN, BITC, and PEITC in protect against oxLDL-induced 
endothelial destruction which may be potential compounds for 
the prevent from oxidative stress-related cardiovascular disea-
ses.

Key words: isothiocyanates, oxLDL, HUVECs, eNOS, 
FOXO1.

PO2955
EXTRACT OF A JAPANESE PICKLING MELON PRE-
VENTS ETHANOL-INDUCED LIVER INJURY IN 
RATS
A. Kojima-Yuasa1, E. Hirauchi1, A. Tamura1, I. Matsui-
Yuasa1

1Dept. of Food and Human Health Sciences, Gra-
duate School of Human Life Science, Osaka City 
University, Japan

Background and objectives: The development of alcoholic 
liver disease is a complex process that involves both the pa-
renchymal and non-parenchymal cells of the liver. Tamatsuku-
rikuromon-sirouri (TS), a Japanese pickling melon (Cucumis 
Melo var. Conomon), is a special vegetable in Osaka, Japan and 
its extract has a strong antioxidant activity. Here we examined 
the effect of an extract of TS (ETS) on ethanol-induced liver 
injury.

Methods: 1) In vitro experiments: Isolated hepatocytes or 
hepatic stellate cells (HSCs) were cultured with or without 100 
mM ethanol. ETS (0~100 ƒÊg/ml) was added to culture me-
dium with ethanol simultaneously. The cells were harvested 
after 0~24 hrs. 2) In vivo experiments: Male Wistar rats were 
fed a diet with or without 0.3 or 0.5% ETS. Animals were given 
drinking water containing ethanol 5% (v/v) together with two 
doses of CCl4 (0.1 ml/kg BW, i.p.) weekly for 3 weeks.

Results: In cultured hepatocytes, the treatment of ETS sup-
pressed ethanol-induced increase in cell death via inhibiting 
CYP2E1 activity. ETS treatment maintained intracellular ROS 
levels in 100 mM ethanol-treated cells to the levels of the con-
trol cells. In HSC which is a key player in hepatic fibrosis, the 
treatment with ETS also suppressed ethanol-induced increase 
in expression of type I collagen and ƒ-SMA, makers of HSC ac-
tivation. Furthermore, we examined the effect of ETS on AST 
and ALT activities and liver fibrosis in rats treated with ethanol 
plus CCl4The treatment of ETS suppressed the leakage of AST 
and ALT in the ethanol plus CCl4 treated rats. Furthermore, 
ETS treatment totally protected against ethanol plus CCl4 in-
duced liver fibrosis and necrosis.

Conclusions: These results suggest that ETS may be a can-
didate for preventing ethanol-induced liver injury.

Key words: Ethanol-induced liver injury, Hepatocytes, Fi-
brosis, Japanese pickling melon
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PO2956
INFLUENCE OF VITAMINS FOR DIFFERENTIATION 
OF MONOCYTE, THP-1, TO MACROPHAGE
M. Andoh1, K. Minato1, K. Watanabe1, A. Ohara1

1Department of Applied Biological Chemistry, Meijo 
University, Nagoya, Japan

Background and objectives: THP-1, a human monocytic 
cell line could be polarized into M1 / M2 macrophages. It is 
suggested that M1 macrophages play a key role in the defense 
against bacterial and viral infection. In contrast M2 macropha-
ges play a role in parasite infection, tissue modeling, and an-
giogenesis. M1 produce inflammatory cytokines, such as IL-1, 
IL-12, TNF- and nitric oxide (NO) and, M2 produce anti-in-
flammatory cytokine IL-10. In this study, it was investigated for 
influence of micronutrients such as vitamins in differentiation 
to M1 and M2 macrophages.

Methods: THP-1 was treated for 48h with phorbol 
12-myristate 13-acetate. Then, differentiated adherent cells 
were stimulated LPS and IFN, and, the vitamin was added to 
the differentiate cells. And we investigated for polarization on 
THP-1 macrophages towards either the M1 or M2A volume of 
cytokines and NO from differentiated THP-1 were examined. 
The expression of cytokines mRNAs was determined by qPCR. 
NO was determined by using griess reagent, and an expression 
of iNOS mRNA, related to produce NO, was analyzed by qPCR.

Results: Inflammatory cytokine, and nitric oxide produc-
tions were activated by LPS and IFN . It was suggested that M1 
marker genes was induced by LPS and IFN . IL-12 was down-
regulated, but M2 marker gene, IL-10 was up-regulated by only 
PMA-stimulated THP-1 macrophages. Nitric oxide production 
induced by LPS and IFNstimulation was slightly inhibited by 
addition with vitamin D3Therefore, vitamin D3 induces ma-
crophages into M2Also, vitamin D3 induces into more M2 ma-
crophages than M1in macrophages differentiation.

Conclusions: Our study was suggested that vitamin D3 in-
duce to differentiate macrophages into M2 was dominant. Vi-
tamin D3 increase to in expression IL-10 mRNA more than 
IL-12Therefore, vitamin D3 is good for the health against in 
parasite infection.

Key words: macrophage, monocyte, M1/M2, vitamin

PO2957
INFLUENCE OF FOODS ON DIFFERENTIATION OF 
MONOCYTE, THP-1, TO OSTEOCLAST
K. Watanabe1, K. Minato1, M. Andoh1, A. Ohara1

1Department of Applied Biological Chemistry, Meijo 
University, Nagoya, Japan

Background and objectives: Bone remodeling is maintai-
ned by the balance of osteoclasts which perform bone resorp-
tion and osteoblast which perform bone formation. But, when 
this balance breaks down, it has bad influence on normal bone 
turnover. An influence of micronutrient in foods, such as cal-
cium and vitamin D, on the bone metabolism was been inves-
tigated well. It would be also important to investigate influence 
of actual food intake on the bone metabolism.

Methods:In the present study, using human monocytic cell 
THP-1 differentiated into osteoclasts by phorbol 12-myristate 
13-acetate(PMA), macrophage colony stimulating factor(M-
CSF), and receptor activator of NF-kB ligand(RANKL), or 
influence of food extracts on differentiation to osteoclast was 
examined. Osteoclasts are large, multinucleated cells, which 
originate from the fusion of macrophages. Tartrate-resistant 
acid phosphatase(TRAP) is a well-known marker of osteoclasts 
differentiation. Differentiation of osteoclast was confirmed by 
morphological analysis using TRAP staining, determination 
of TRAP activity and detection of receptor activator of NF-
kB(RANK) protein.

Results: TRAP staining and activity in THP-1 stimulated 
with PMA for 24hr were increased by M-CSF and RANKL 
treatment, compared with control cells without M-CSF and 
RANKL. When the influence of some food extract stimulation 
on the osteoclast differentiation was investigated, it was shown 
that hot water extract of an edible mushroom increased signifi-
cantly TRAP activity. In bone metabolism, it is also important 
that the osteoclast differentiation would be promoted, in order 
to transpose old bone to a new one. 

Conclusions: In our work, it was suggested that an edible 
mushroom might influence osteoclast action.

Key words: osteoclast, THP-1, edible mushroom
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PO2958
A CO-ADMINISTRATION OF FLAVONOIDS TO IN-
CREASE THEIR BIOAVAILABILITY IN RAT
A. Doi1, Y. Aihara1, T. Momota1, A. Yokoyama1, T. Hashi-
moto1, K. Kanazawa1

1Department of Agrobioscience, Graduate School 
of Agricultural Science, Kobe University, Japan

Background and objectives: Functional food factors such 
as flavonoids undergo conjugations with UDP-glucuronosyl-
transferases and/or phenol sulfotransferases at the intestinal 
absorption process and excreted to lumen side. Therefore, the 
dietary functional factors are usually low in the bioavailability. 
However, the conjugation reaction may be confused when plu-
ral kinds of flavonoids are simultaneously absorbed in the in-
testinal epithelial cells, and hereby a flavonoid may escape from 
the conjugation and be incorporated into blood circulation in 
the free aglycone form. 

Methods: In the present study, we administrated rat with 
plural flavonoids and compared the levels of aglycone and con-
jugated forms in blood. First, a combination of flavonoid, quer-
cetin and luteolin or quercetin and galangin, were dosed orally 
to rats and determined in the levels of aglycone and conjugated 
forms in blood. 

Results: The plasma aglycone level of luteolin significantly 
increased by the co-administration with equal amount of 
quercetin, but did not by the co-administration with galangin. 
Then, a combination of flavonoid and glycosides, quercetin 
and apigetrin (apigenin 7-O-glucoside) or quercetin and vi-
texin (apigenin 8-C-glucoside), were dosed orally to rats. The 
plasma level of conjugated quercetin significantly increased by 
the co-administration with apigetrin, but did not with vitexin. 

Conclusions: As a result, an O-glycoside flavonoid can en-
hance the incorporation of co-administrated flavonoid, may 
be because the O-glycosides undergo hydrolysis during the 
absorption process and thus the overall concentration of fla-
vonoid can be high in intestinal epithelial cells. The idea of co-
administration of flavonoids will be a strategy to enhance the 
bioavailability of biofunctional flavonoids and prevent degene-
rative diseases.

Key words: quercetin, bioavailability,

PO2959
STRUCTURALLY DIFFERENT GALACTO-OLIGO-
SACCHARIDES HAVE DIFFERENT DIGESTIBILITY 
PATTERNS AND BIFIDOGENIC PROPERTIES IN 
RATS
M C. Marín-Manzano1, O. Hernández-Hernández2, L A. 
Rubio1, F J. Moreno3, M L. Sanz2, A. Clemente1

1Estacion Experimental del Zaidin, Consejo Superior 
de Investigaciones Cientificas, Granada, Spain 
2Instituto de Quimica General, Consejo Superior de 
Investigaciones Cientificas, Madrid, Spain 
3Instituto de Investigación en Ciencias de la Alimen-
tación, Consejo Superior de Investigaciones Cienti-
ficas-Universidad Autónoma de Madrid, Spain

Background and objectives: Galacto-oligosaccharides 
(GOS) have demonstrated to increase the bifidobacterial po-
pulation of fecal microbiota in healthy human´s volunteers; 
however, such effect was not observed in other related studies. 
These dissimilarities can be attributed to several factors inclu-
ding the type, purity and composition of the GOS used. The 
relationship between bifidogenic properties and structural fea-
tures of GOS in vivo has been investigated.

Methods: A comparative study regarding the resistance to 
gut digestion, fermentability and selective growth of beneficial 
bacteria in the large intestine of rats fed novel GOS derived 
from lactulose (GOS-Lu) or commercially available derived 
from lactose (GOS-La) was carried out. Animals were fed 
either a control diet or diets containing 1% (w/w) of GOS-Lu 
or GOS-La for 14 d; Cr2O3 was included in diets as an indiges-
tible marker.

Results: Quantitative analysis of carbohydrates from die-
tary and ileal samples demonstrated that the trisaccharide 
fraction of GOS-Lu was significantly more resistant to gut di-
gestion than that from GOS-La, according to their ileal diges-
tibility rates (12.5 and 52.9%, respectively), whilst the disac-
charide fraction of GOS-Lu was fully resistant. The low ileal 
digestibility of GOS-Lu was attributed to the great resistance 
of galactosyl-fructoses to mammalian digestive enzymes, 
highlighting the key role played by monomer composition and 
linkage type involved in the oligosaccharide chain. The absence 
of GOS-La and GOS-Lu digestion-resistant oligosaccharides in 
fecal samples indicated that they were readily fermented within 
the large intestine, enabling both GOS to have a potential pre-
biotic function. The novel GOS-Lu exerted a stronger bifidoge-
nic effect on gut microbiota than GOS-La, having the former a 
selective and significant increase of Bifidobacterium animalis.

Conclusions: A direct relationship between patterns of 
resistance to digestion and bifidogenic properties of galacto-
oligosaccharides is revealed.

Key words: bifidobacteria, galacto-oligosaccharides, pre-
biotics
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PO2960
NEW SPL OF PHYTONUTRIENTS FOR ESSENTIAL 
LIFESPAN
Y. Yuexin1,2

1DRI Experts Committee, Chinese Nutrition Society, 
China  
2Institute of Nutrition An Food Safety, China CDC, 
China

Background and objectives: There is increasing knowledge 
concerning phyto-chemicalspotential for health maintenance 
or disease risk reduction throughout adulthood and during 
aging. This means that they are essential individual lifespan.
The purpose of this paper is to describe the specific proposed 
level (SPL ) and the tolerable upper intake level levels (UL) es-
tablished by Chinise Nutrition Society are based on evaluations 
of functionality and possible adverse health effects.

Methods:Identification of possible indicators by Systematic 
Evidence-Based Reviews ; Evaluating approaches for integra-
ting evidence into processes for derivingSPL and UL¡£ SEBR is 
essentially an approach to identifying, tabulating and grading 
the quality of available data.

Results:Both positive or adverse effectsdetectedand in-
dentifiedat the quality of available data were evaluated by DRI 
experts committee.12 phyto-chemistry SPL and10UL are esta-
blished in the general population. including Carotenoid, Quer-
cetin. Lutin, Glucosamine Sulfate so on.

Conclusions: These results show first the recommendation 
SPL and UL on non-essential nutrients substance by Chinese 
Nutrition Society.As a starting point,the result provide a gui-
dance for professionals and industries.

Key words:phytochemicals, Evaluating approaches, specific 
proposed level, UL

PO2961
TEXTURE AND COLOR OF BREAD: INFLUENCE OF 
β-GLUCANS ADDITION
A E. Gallardo1,2, I. Barbosa3, M. Erben1,2, I M P L V O. Fe-
rreira3, O. Pinho2

1Baking Laboratory, ITA, FIQ, Uiversidad Nacional 
del Litoral, Argentina 
2Faculty of Nutrition and Food Science, University 
of Porto, Portugal 
3Faculty of Pharmacy, University of Porto, Portugal

Background and objectives: β-glucans are soluble and 
fermentable fibers that, once in the intestine can compose 
solutions presenting benefits for health. The amount of yeast 

β-glucans in foods must range between 50 and 200 mg per 
serving (EFSA). However, the influence of β-glucans addition 
on bread sensory characteristics was not understood. Quality 
control of bread was based on texture and color, since both pa-
rameters affect consumer preference. The objective was study 
the effect of adding different levels of β-glucans extracted from 
yeast cell wall to improve the bread´s characteristics. 

Methods: Breads were made from 500 g of flour mixture 
for bread and variable amounts of β-glucans (0; 0.5; 1; 1.5 and 
2 g). Volume was evaluated. For texture assay a TA-XT-2iHR 
Texture Analyser. Regarding color, lightness (L*), redness (a*) 
and yellowness (b*) were determined using a Minolta CR-300 
colorimeter. 

Results: The bread displaying the largest volume was that 
with a dose of 1.5 g . For Hardness, the highest value corres-
ponded to the 0 g dose and the lowest to the 1.5 g one; whereas 
for Elasticity, the highest was for 1.5 g and the lowest for 0g and 
0.5 g; the highest value for Masticability corresponded to 0.5 g 
and the lowest one to 1.5 g. In respect to color, L* was the hig-
hest for the 1.5 g; a* was the highest for 0 g and the lowest for 
1.5 g; b* was the highest for 0 g and the lowest for 1.5 g. 

Conclusions: More studies are needed to confirm the in-
fluence of β-glucans addition to bread using different baking 
conditions. 

Key words: bread, β-glucans, texture, color.

PO2962
BIOACTIVE ANDCLAIMS : REGULATORYSYSYTEM 
IN CHINA
Y. Yuexin1

1National Institute of Nutrition and Food Safety, 
China

Background and objectives:Chinese have a long tradition 
and strong passing for using heber and specific foods to be as 
a tonics and to regulate body functions.In the present, regula-
tion system defines health foods as foods with specific health 
functions.

Methods:RegulationOverview and Comparativeanalysis.
Results:The paper Introduce the regulation system on 

function claim and nutrition claim in China, and compare 
with EU and US to Ingredient and claim on science approach 
and management. There are a rule for function food and no-
vel Ingredients; convention food which makes nutrition and 
function claims of nutritional benefits on its label or packaging 
(nutrition Labeling, GB28050).

Conclusions:There are novel ingredient approvalregula-
tion, 27 claims that are allowed, more than 10 thousand pro-
ducts in the marketing . The approach procedure is difference 
with other countries.

Key words:Novel ingredient, Function claims;label
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PO2963
MICROENCAPSULATED GREEN TEA EXTRACT 
SUPPLEMENTATION AMELIORATED DYSLIPIDE-
MIA AND FAT ACCUMULATION IN A FRUCTOSE 
FED RAT MODEL
M. Chang1,Y. Jun1, M. Kim2, P. Seoung3

1Department of Food and Nutrition, Kookmin Uni-
versity, Seoul, Republic of Korea 
2Department of Food Engineering, Dankook Uni-
versity, Cheonan, Republic of Korea 
3National Institute of Animal Science, RDA, Suwon, 
Republic of Korea

Background and objectives: The effectiveness of polyphe-
nols depends on preserving the stability, bioactive and bioavai-
lability of the active ingredients. To protect polyphenolic green 
tea extract from adverse environmental conditions, it was mi-
croencapsulatedwith mean diameters of 3.4 ìm using malto-
dextrin (1:4, v/v) as a carrier and coating agents by hydroshear 
homogenization at 8,000rpm for 30 min.This study was initia-
ted to compare the effects of microencapsulated green tea ex-
tract (MGTE) and non capsulated green tea extract (GTE) on 
hypertriglyceridemia induced by feeding a high fructose diet 
in wistar rats.

Methods: 8 week old rats were fed either AIN 93 diet (nor-
mal control, NC, n=10), or modified AIN-93 diet in which 
cornstarch was substituted with 63% fructose to induce hyper-
triglyceridemia for 8 weeks. The hypertriglyceridemic rats were 
treated with daily oral dosed of 0 mg (hypergriglyceridemic 
control, HC, n=10),GTE(n=10) or MGET( n=10) with dose of 
50mg•kg bw-1d-1 for 4 weeks. Serum lipid profiles, visceral fat 
accumulation and antioxidative enzymes were analyzed.

Results: The serum triglycerides (TG), total cholesterol, 
HDL-cholesterol and uric acid (UA) were significantly increa-
sed by feeding a fructose diet. The treatment of GTE decreased 
serum TG and FFA levels compared with those of HC group. 
The supplementation ofMGTE caused more decrease inserum 
TG, FFA, and UA than GTE did. The supplementation of GTE 
or MGTE in hypertriglyceridemic rats decreased the amount 
of epididymal fat and visceral fat significantly compared to tho-
se in HC group.

Conclusions:Our results indicated that the utilization 
of microencapsulated green tea extract, instead of free com-
pounds, can effectively alleviate the dyslipidemia and fat accu-
mulation induced by high fructose diet.This research was sup-
ported by joint research project (#PJ9071222012) from Rural 
Development Administration, Republic of Korea.

Key words: Microencapsulation, green tea extract, hyper-
triglyceridemia. 

PO2965
ANALYSES OF A POLYPHENOL AGLYCONE PROFI-
LE IN FRUIT AND VEGETABLES BY LC-MS QTOF
L L. Hamill1, W C. McRoberts2, S D. Floyd2, M C. McKin-
ley1, I S. Young1, J V. Woodside1

1Centre for Public Health, Queen’s University Bel-
fast, Institute of Clinical Science B, Grosvenor Road, 
Belfast, BT12 6BJ, Northern Ireland, UK 
2Food Chemistry Division, Agri-Food and Bios-
ciences Institute, Newforge Lane, Belfast BT9 5PX, 
Northern Ireland, UK

Background and objectives: Epidemiological data indica-
tes that increased intake of fruit and vegetables (FV) is asso-
ciated with decreased incidence of chronic diseases. FV con-
tain potentially protective components which may account for 
health benefits associated with increased intakes, including po-
lyphenols. However, to determine polyphenol intake from FV 
it is important to assess content.

Methods: Data, collected within our centre, identified 
commonly consumed FV in Northern Ireland. One aim of our 
work was to measure polyphenol content of these FV. Samples 
(n 2) of each were lyophilised, milled and 0.05g was hydrolysed 
with enzymes. A profile of 14 polyphenol aglycones (flavonoids 
and phenolic acids) were analysed by LC-MS QToF, within a 
single run.

Results: Data are presented as mg/100gfw ± SD. Content 
for raw and cooked cauliflower, respectively, were: chlorogenic 
acid (chl), 0.06 ± 0.00 v. 0.16 ± 0.00; caffeic acid, 0.26 ± 0.04 
v. 0.11 ± 0.01; para-coumaric acid (p-cou), 0.14 ± 0.00 v. 0.03 
± 0.01 and quercetin, 0.02 ± 0.00 v. 0.00 ± 0.00. Chl content 
for raw and cooked parsnip was 0.24 ± 0.05 v. 0.18 ± 0.02Chl 
content for gem and ice-berg lettuce was 1.00 ± 0.11 v. 0.57 
± 0.06p-cou content for raw and cooked cabbage was 0.07 ± 
0.01 v. 0.03 ± 0.00. Although un-ripe, ripe and over-ripe bana-
nas were analysed, and epicatechin was present, amounts were 
<LOD.

Conclusions: Our results indicate that polyphenols are pre-
sent in FV and therefore may play a role in beneficial effects as-
sociated with increased consumption. However, before we can 
fully establish impact on human health, further research is re-
quired, measuring polyphenol content in other FV, and exami-
ning the effect of ripeness, cultivar and domestic cooking. This 
research is on-going within our centre.Acknowledgements: 
Work is funded by the MRC.

Key words: fruit, vegetables, polyphenols
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PO2966
EFFECT OF DAIRY CALCIUM FROM CHEESE AND 
MILK ON BLOOD LIPIDS IN HEALTHY YOUNG MEN
K V. Sørensen1, T K. Thorning1, A. Astrup1, M. Kristen-
sen1, J K. Lorenzen1

1Department of Nutrition Exercise and Sports, Uni-
versity of Copenhagen, Frederiksberg C, Denmark

Background and objectives: Calcium from different dairy 
sources might affect blood lipids differently due to differences 
in food matrix and nutritional composition of the individual 
dairy products.The aim of this study was to investigate the 
effect of high dairy calcium intake in the matrix of cheese or 
milk on blood lipid profile.

Methods: Fifteen healthy young men participated in a 
randomized cross-over study with three isocaloric 14-days in-
tervention diets: i) high intake of semi skimmed milk (1200 
mg dairy calcium/day and ~500 mg non-dairy calcium/day); 
ii) high intake of semi hard cows cheese (1200 mg dairy cal-
cium/day and ~500 mg calcium from non-dairy sources) or iii) 
non-dairy calcium control diet (~500 mg non-dairy calcium/
day). All diets were similar in macro¬nutrients, dietary fiber 
and fatty acid composition. Fasting blood samples were taken 
before and after each diet period.

Results: Compared to non-dairy calcium, cheese consump-
tion attenuated the increase in both total and LDL choleste-
rol (-0.48 ± 0.14 and -0.37 ± 0.12 mmol/L, respectively; Pdiff. 
< 0.01). Likewise, milk consumption attenuated the increase 
in total and LDL cholesterol (-0.32 ± 0.14 and -0.31 ± 0.12 
mmol/L; Pdiff. < 0.05); however the magnitude of effect was 
slightly smaller than for cheese and no difference was found 
between the cheese and the milk diet (Pdiff. > 0.24). There was 
no effect of diet on changes in HDL cholesterol, triglycerides 
or lipid ratios.

Conclusions: Dairy calcium from milk and cheese atte-
nuated fat-induced increases in total and LDL cholesterol. No 
difference between dairy calcium sources were found, thus the-
se results do not confirm the hypothesis that the blood lipid 
response by dairy calcium depends on the dairy product type.

Key words: Dairy, calcium, blood lipids, milk, cheese

PO2967
INTESTINAL INFLAMMATION IN CYSTIC FIBRO-
SIS: LACK OF EFFECTIVENESS AFTER TREATMENT 
WITH MESALAMINE AND PROBIOTICS
V M. Navas-López1, J. Blasco-Alonso1, F. Girón Fernán-
dez-Crehuet1, M J. Serrano Nieto1, M I. Vicioso Recio2, C. 
Sierra Salinas1

1Pediatric Gastroenterology and Nutrition Unit, 
Hospital Materno Infantil, Málaga, Spain 
2Laboratory Unit, Hospital Materno Infantilm, Mála-
ga, Spain

Background and objectives: There is some evidence of 
intestinal inflammation in patients with Cystic Fibrosis (CF) 
but little is known about the pathophysiology. The objective 
was to assess the incidence of intestinal inflammation measu-
ring faecal calprotectin (FC) and intestinal permeability (IP) 
in children with CF and to investigate whether mesalamine or 
probiotics could modify the inflammation. 

Methods: FC (µg/g) and IP were assessed in CF patients 
before and after one-month treatment with mesalamine and 
VSL#3. IP was measured by dual test with lactulose (L) and 
mannitol (M). Fecal nitrogen and fat were obtained by Fenir 
(g/day).

Results: 
Mesalamine
treated patients
(n= 25)

Basal After treatment

FC (μg/g) 275 ± 233 218 ± 218
Fat (g/24h) 6.7 ± 5.9 6.28 ± 5.9
Nitrogen (g/24h) 2.3 ± 1.9 2.11 ± 1.31
%Lactulose (L) 1.59 ± 1.2 1.77 ± 1.42
%Mannitol (M) 49.85 ± 50.35 35.73 ± 22.14
% L/M 0.047 ± 0.042 0.059 ± 0.044
L/M 0.238 ± 0.212 0.29 ± 0.22

VSL#3 treated  
patients (n=17) Basal After treatment

FC (μg/g) 221 ± 273 256 ± 298
Fat (g/24h) 6.09 ± 5.69 5.56 ± 4.11
Nitrogen (g/24h) 1.9 ± 1.5 1.83 ± 1.18
%Lactulose (L) 1.97 ± 2.33 2.13 ± 1.7
%Mannitol (M) 18.60 ± 11.01 26.83 ± 15.4
% L/M 0.12 ± 0.13 0.079 ± 0.04
L/M 0.6 ± 0.67 0.39 ± 0.20

No statistically significant difference was found after 
treatment in both groups of treatment
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Conclusions: Children with CF have increase of intestinal 
inflammation.The treatment with mesalamine and VSL#3 did 
not reduce the intestinal inflammatory state. This lack of im-
provement expresses a complex mechanism, which should be 
investigated in further studies. 

Key words: Cystic fibrosis, intestinal permeability, mesala-
mine, probiotics, fecal calprotectin
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EFFECT OF PREBIOTIC SUPPLEMENT TO ENTERAL 
FEEDINGS IN PREMATURE INFANTS: A CASE CON-
TROL STUDY
S. Shaaban1, A.Elbialy2, G. Ismail3, S. Maher1

1Pediatrics Department, Faculty of Medicine, Ain 
Shams University, Cairo, Egypt 
2Food and Technology Institute, Agricultural Re-
search Center, Cairo, Egypt 
3Clinical and Chemical Pathology Department, 
Faculty of Medicine, Ain Shams University, Cairo, 
Egypt

Background and objectives: Preterm infants are in critical 
need for a balanced intestinal microflora that may protect them 
against infection. The study of a potential role of prebiotic pro-
ducts in the care of premature infants remains in a very early 
stage. We aimed to assess the prebiotic effect of inulin supple-
ment to NICU preterm infants.

Methods: An ongoing prospective, unblinded case control 
study in premature infants; GA < 34 weeks with a birth weight 
> 1000 gram. The study group receives inulin as a prebiotic mi-
xed with the feeds twice daily, and control infants receive only 
the plain feeds (prebiotic and probiotic free formula) for a pe-
riod of 42 days. Stools have been collected on the 7th, 21st and 
42nd days of feed commencement and are subjected to Lacto-
bacilli and Bifidobacteria enrichment cultures. Small part of the 
stools is stored at -70 degrees Centigrade for future assessment 
by real time qualitative PCR for Lactobacilli and Bifidobacteria 
presence. Weight, length and OFC measurements are assessed 
on weekly bases, Other investigated parameters are; gestational 
age at home discharge, antibiotics used and their duration du-
ring the NICU admission, routine labs, calcium and albumin.

Results: Thirty infants have been enrolled till now (15 inu-
lin, 15 control). The supplement appeared to be safe and did 
not cause any adverse effects. Preliminary results showed that 
Premature infants on inlulin had more Lactobacilli- and Bifi-
dobacteria-positive stool cultures that appeared earlier with 
larger number of colonies. Furthermore they tended to have 
less intolerance to enteral feedings, to reach full oral feeds soo-
ner, and to be discharged home earlier.

Conclusions: The preliminary results support the safety 
and benefit of supplementing preterm infants’ feeds with inulin 
waiting for the final outcome and the qualitative PCR results 
for confirmation.

Key words: premature, prebiotic, lactobacilli, bifidobacte-
ria, PCR
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INHIBITORY EFFECTS OF SALVIA HISPANICA L. 
SEED EXTRACTS ON ANGIOTENSIN I-CONVER-
TING ENZYME IN VITRO
B. González- Martínez1, V. González-Ramos1, M. López-
Cabanillas1, J. Verde-Star2

1Universidad Autónoma de Nuevo León. Facultad 
de Salud Pública y Nutrición, Mexico 
2Universidad Autónoma de Nuevo León. Facultad 
de Ciencias Biológicas, Mexico

Background and objectives: Currently, foods with functio-
nal compounds, which have the capability to act in a manner 
similar to drugs in certain pathological conditions but do not 
possess their side effects, have stimulated interest. It has been 
reported that Salvia hispanica L. seeds exert a hypotensive 
effect; however, the mechanism by which this effect is gene-
rated and which compounds are responsible for this effect are 
unknown. The inhibitory effects of angiotensin I-converting 
enzyme (ACE I) has not been previously described for this 
seed; such a mechanism was proposed based on the presence 
of certain compounds found in the chia seed, which showed an 
ACE-inhibiting effect in other foods. The purpose of the cu-
rrent study was to evaluate the potential of chia seed extracts 
on the inhibitory activity of ACE I in vitro, as well as to analyze 
the bioactive components in the extracts generating this effect.

Methods: Various extracts were studied (e.g., aqueous, 
methanol, acetone, and hexane). A phytochemical study of 
compounds present in chia extracts was performed using stan-
dard methods.

Results: The compounds present in the aqueous extract 
were only sugars; in the case of hexane and acetone extracts, 
unsaturated fatty acids and terpenoids were found, whereas 
in the methanol extract, phenolic oxides, glycosides, steroi-
ds, coumarins, unsaturated lipids, and carbonyl groups were 
found. IC50 values of the extracts on ACE I were 318±4.2 µg/
mL, 218±5.6 µg/mL, and 63±3.7 µg/mL for hexane, acetone, 
and methanol extracts, respectively.

Conclusions: Results of this study show that active com-
pounds exist, primarily in the methanol extract, which possess 
an ACE I-inhibiting effect that, in turn, could be responsible 
for the hypotensive effect already reported. These compounds 
could have biotechnological potential for the treatment of this 
hypertension.

Key words: chia, ACE, hypertension
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PREBIOTIC EFFECT OF INULIN TYPE FRUCTANS: 
A FOCUS ON BIFIDOBACTERIUM POPULATIONS 
AND MICROBIAL RELATED METABOLITES IN OBE-
SE INDIVIDUALS
N. Salazar1, E M. Dewulf1, A M. Neyrinck1, L B. Bindels1, P 
D. Cani1, J. Mahillon2, M. Gueimonde3, C G. de los Reyes 
Gavilán3, J P. Thissen4, N M. Delzenne1

1Metabolism and Nutrition Research Group, 
Louvain Drug Research Institute, Université Catholi-
que de Louvain, Brussels, Belgium 
2Laboratory of Food and Environmental Microbio-
logy, Earth and Life Institute, Université Catholique 
de Louvain, Louvain la Neuve, Belgium 
3Departamento de Microbiologia y Bioquímica de 
Productos Lácteos, IPLA-CSIC, Villaviciosa, Spain 
4Pole of Endocrinology, Diabetology and Nutrition, 
IREC, Université Catholique de Louvain, Brussels, 
Belgium

Background and objectives: Inulin type fructans (ITF) are 
non digestible carbohydrates that counteract the high-fat (HF) 
diet induced metabolic disorders in mice. Moreover it is well 
established that ITF promote the growth of Bifidobacterium 
genus. The aim of the work is to check the possible influence of 
ITF in the composition of Bifidobacterium species and related 
microbial metabolites in obese individuals.

Methods: For humans, samples were taken from a rando-
mized, double blind study performed in overweight women 
treated with ITF prebiotics (Synergy 1) or placebo (maltodex-
trin) during 3 months (16 g/day) (Dewulf et al; 2012).For ani-
mals, male C57B16/J mice were divided into 3 groups treated 
for 4 weeks such as: CT group fed a control diet, HF group fed 
a HF diet, HF-ITF group fed a HF diet supplemented with ITF 
(0.2 g/day/mouse). The qualitative and quantitative analysis of 
the gut microbiota was analyzed by PCR-DGGE and q-PCR 
and SCFA by GC-MS. Correlation analysis between species 
of Bifidobacterium and some biological parameters were also 
performed in the human clinical trial.

Results: Bifidobacterium-DGGE profiles in the mice stu-
dy showed different clustering groups and only 2 Bifidobacte-
rium species were detected: B. animalis and B. pseudolongum. 
DGGE and q-PCR analysis of Bifidobacterium species in the 
clinical study have shown that B. longum, B. pseudocatenu-
latum and B. adolescentis were the predominant species and 
those that significantly increased at the end of the treatment in 
the group of women receiving ITF prebiotics. B. longum was 
also negatively correlated with metabolic endotoxaemia. After 
the treatment, caproate was significantly higher in feces of the 
placebo group.

Conclusions: ITF prebiotics selectively changed bifidobac-
terial population patterns in obese women and diet induced 
obese mice, opening the possibility to supplement diet with 

ITF to improve the intestinal microbial profile of obese indi-
viduals.

Key words: prebiotics, Bifidobacterium, gut microbiota, 
obesity

PO2971
ENCAPSULATION METHOD TO PROTECT UNSA-
TURATED FATTY ACIDS FROM RUMEN BIOHY-
DROGENATION IN VITRO
R. Gawad1, M. Strabel2, H. Kattab3, A. Cieslak’s2, S. Abo 
El-Nor1, P. Zmora2

1Dairy Science Department, National Research 
Center, Egypt 
2Department of Animal Nutrition and Feed Mana-
gement, Poznan, Poland 
3Animal Production Department, Ain Shams Univer-
sity Egypt

Background and objectives: Enrichment of ruminants’ 
products with polyunsaturated fatty acids (PUFA) is one of the 
possibilities to introduce these fatty acids into the human diet. 
However, the rumen unsaturated fatty acids biohydrogenation 
limits their quantity and thus bioavailability in the rumen, as 
well as in animal products. The alginate/carrageenan calcium 
beads of linseed oil were evaluated in vitro to verify the ability 
of these products to protect PUFA from biohydrogenation by 
ruminal microbes. 

Methods: The treatments were: control (C) without supple-
ments, LB1 (control + 4% of linseed beads containing 15% oil), 
LB2 (control + 4% of linseed beads containing 20% oil), LO 
(control + 4% of linseed oil). Each product was supplemented 
(4% dry matter) to the substrate that comprises of a mixture 
of meadow hay and barley meal in the ratio of 60:40 and incu-
bated using batch culture technique (BC) for 48 h. All samples 
(feeds and rumen fluid after incubation) were analyzed for fatty 
acids profile. Encapsulation efficiency was evaluated by measu-
ring the changes in fatty acids profile in linseed oil before and 
in linseed beads after encapsulation process. 

Results: The results indicated that the encapsulation pro-
cess have no a significant effect on PUFA fraction (P>0.01). Af-
ter incubation in BC system, linseed beads decreased (P<0.01) 
total rumen saturated and monounsaturated fatty acids con-
tent. Omega 3 and omega 6 fatty acids contents increased sta-
tistically (P<0.01) by LB1 and LB2The omega 3 values were 2.5, 
17.9, 18.5 and 9.7 mg/100 mg FAME (fatty acid methyl esters), 
and omega 6 values were 8.7, 25.2, 26.9 and 17.6 mg/100 mg 
FAME, respectively for control, LB1, LB2 and LO treatments. 

Conclusions: In conclusion, new encapsulation method has 
the potential to protect linseed oil from rumen biohydrogena-
tion in vitro, however further in vivo experiments are required.

Key words: PUFA, rumen, biohydrogenation, encapsula-
tion, in vitro
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PO2972
PROTECTIVE EFFECT OF PROBIOTIC TREATMENT 
ON INTESTINAL MICROBIOTA AND POTENTIAL 
RISKS
S. Al-Okbi1, M. Amin2, O. Sharaf3, A. Ali2, A. Ramadan1

1Department of Food Sciences and Nutrition, Natio-
nal Research Centre, Cairo, Egypt 
2Department of Microbiology and Immunology, 
Faculty of Pharmacy, Cairo University, Cairo, Egypt 
3Department of Dairy Sciences, National Research 
Centre, Cairo, Egypt

Background and objectives: Probiotics and phytochemi-
cals are functional foods that possess health benefits. Probio-
tics have profound effects against pathogenic bacteria and are 
known to improve intestinal health. In this work, we studied 
the potential benefit of selected probiotics (Lactobacillus aci-
dophilus and Bifidobacterium bifidum) and functional food 
ingredients (methanol extract of chamomile) in prevention 
of intestinal microbiota perturbation following antibiotic 
treatment, their rolein improving colonic microbiota in healthy 
rats and the possible risk of translocation in immunosuppres-
sed rat model. 

Methods: The study was conducted on white male albino 
rats where different groups received either: ampicillin, pro-
biotic mixture (1x10(8) Lactobacillus acidophilus and 1x10(9) 
Bifidobacterium bifidum), chamomile extract or combinations 
of the three categories. Indicator pathogenic and beneficial 
bacteria were enumerated in rat feces. The effect of probiotics 
and functional food ingredients on nutritional parameters and 
growth was assessed. The immunosuppressed model was cons-
tructed by induction of immunosuppression in female white 
albino rats using dexamethasone as 0.5 mg/kg IM injection 
for 1 week followed by probiotic mixture daily oral dose for 
another week. Blood samples were inoculated on MRS agar. 

Results: Antibiotic treatment produced microbiota pertur-
bation. Administration of probiotic mixture alone or mixed 
with chamomile extract simultaneously with ampicillin sig-
nificantly restored the normal level of microbiota (P < 0.05). 
Ingestion of probiotic mixture alone or with chamomile extract 
in healthy rats produced significant increase in colon beneficial 
bacteria together with significant reduction of pathogenic bac-
teria compared to control rats. Blood infection with Lactobaci-
llus acidophilus and Bifidobacterium bifidum was noticed in 5 
out of 8 immunosuppressed rats. 

Conclusions: Probiotics may prevent the imbalance in 
intestinal microbiota resulting from antibiotic treatment and 
may improve the intestinal ecology in favor of the beneficial 
bacteria. Probiotic treatment might have some risks in immu-
nosuppressed cases; further investigation is needed in this res-
pect. 

Key words: Probiotics, antibiotic, microbiota.

PO2973
EFFECT OF TEMPERATURE AND DAY LENGTH ON 
OMEGA-3, 6 FATTY ACIDS AND OXALIC ACID LE-
VELS IN PORTULACA OLERACEA
H. Oduro-Obeng1, T A. Ndanu2, N.Dudai3

1Food, Nutrition and Socio-Economic Division, CSIR-
Food Research Institute, Accra Ghana 
2University of Ghana Dental School, College of 
Health Sciences, Korle-bu, Accra Ghana 
3Agricultural Research Organization, Newe Ya’ar 
Research Center, Ramat Yishai, Israel

Background and objectives: Portulaca oleracea (PO) is 
known to be a nutritious plant with appreciable levels of plant 
omega (w-3) fatty acids. The purpose of this study was to access 
the effect of varying temperature and day length conditions on 
the levels of the fatty acids and oxalic acids in the leaves of three 
species of the PO.

Methods: Three Portulaca oleracea microspecies, P. 
sativa(POS) P. nitida(PON) and P. papillato-stellulata(POP) 
were analyzed for their fatty acid and oxalic acid profile under 
day and night temperatures of 34/28(A), 28/22(B), 22/16(C), 
16/10(D) degree celcius and long(16hrs) and short(9hrs) 
day conditions. Leaves were harvest at 8-true-leave-stage for 
the chemical analysis.Gas chromatography (GC) was used to 
analyze the fatty acids while HPLC was used for the oxalic acid.

Results: Mean levels of w-6 was 11.0±5.7ug/100g, w-3 was 
50.7±23.7 ug/100g dry-weight and oxalic acid 147.6±6.6ug/g 
fresh-weight.There was significant difference in the microspe-
cies levels of w-6 and oxalic acid only, p<0.05W-6 was higher in 
the POS(13.8±6.10) and low inPOP(8.6±4.4). Oxalic acid was 
high in POP(149.2±6.2) and low in PON(145.4±7.1) Tempe-
rature significantly influenced the levels of the acids with hig-
her temperature producing the highest acid contents (p<0.05). 
The w-6 ranged from (C=12.97±4.3 to D=7.90±8.8).W-3 
from (B=62.03±7.6 to D=26.15±29.17) and oxalic acid, 
(D=152.27±6.6 to A=146.23±7.3). W-6 to w-3 ratio ranged 
from (C=0.22±0.15 to D=0.13±1.67). Only oxalic acid content 
showed significant differences between long day and short day 
(p<0.05). The values were LD(148.89±7.5)and SD(146.29±5.3).

Conclusions: The microspecies differed in their fatty acid 
(w-6) and oxalic acid contents. Temperature and day length 
had significant effect on these. There was significant interac-
tion between day length, temperature and microspecies on the 
oxalic acid levels.The authors are grateful to Pears Foundation 
of England for financial support. 

Key words: Portulaca oleracea; w-3, w-6 fatty acid, oxalic 
acid.
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PO2974
ROLE OF BIO- ACTIVE YOGHURT AND FERMEN-
TED SOBYA ON THE RESTORATION OF THE GUT 
BARRIER FUNCTION AND COLONIC METABOLIC 
ACTIVITY
M. Gouda1, M. Mohamed1, E. Labib1, M. Tawfik1, L. Hus-
sein1

1National Research Center, Egypt

Background and objectives:Traditional fermented food 
commodities exert beneficial effects on public nutrition. The 
present study examines the effectiveness offermented sobya 
supplementson colonic metabolic activities.

Methods:A human trial consisting of32healthy male adoles-
cents was designed . The subjects were divided into four groups 
of equal number; (1) served as control and received fermented 
rice milk porridge. (2), (3)(4) received daily 190 grams portion 
ofa fermented supplementSobya, commercially available fer-
mentedrice based semi solid puree providing5.9 x 109and1.8 
x 108;conventional yoghurtprovidingBifidobacteria andLacto-
bacillusat3.8 x 109and6.46 x 109cfu, respectivelyorbio-active 
yoghurt lactel to provide respective bacterialcounts of2.8 x 
108and9.7x109.Before the intervention and at the terminatio-
nof the trial, the urinary lactulose and mannitol dual test was 
assessedas indicator ofthe integrity ofintestinal permeability.
Bacterial counts, pHvalues,hydrolytic enzyme activities and 
short chain fatty acidswere measured in the fecal samples.

Results: Fecal lactobacillus and Bifidobacterial counts in-
creased significantly following the 3 week nutritional interven-
tion with all fermented supplements.The mean fecal pH values 
decreased also significantly amongsubjects consuming the fer-
mented products.The mean activities of fecal β-galactosidase, 
β-glucosidase and β-glucuronidasesincreased among the 
groupsconsuming sobya and bioactive yoghurt with variable 
degrees of magnitude. Fecal β-glucuronidase enzymes corre-
late directly with microbiome richnessand the diet composi-
tion partially explains the induction of genes expressing these 
enzymes.

Conclusions:Traditional fermented sobyaaffects the intes-
tinal microbiota, These shifts had been linked to improving 
thecolonic barrier function. Development of traditional fer-
mented products should be encouraged forpromoting the pu-
blic nutrition of vulnerable groups. 

Key words: Sobya, Feeding, Microflora, Permeability, En-
zymes

PO2976
CIRSIUM SETIDENS EXTRACTS INDUCES FATTY 
ACID OXIDATION AND DECREASES FAT ACCUMU-
LATION IN THE LIVER OF A HIGH-FAT DIET FED 
MICE
J. Chung1, H. Noh1, H. Lee1, E. Kim1

1Department of Food and Nutritoin, Kyung Hee 
University, Seoul, Rep. of Korea

Background and objectives: Cirsium setidens is a peren-
nial medicinal herb that is rich in flavonoids, mostly pectolina-
rin. In this study, we investigated the effect of C. setidens etha-
nol extracts (CSE) against the development of non-alcoholic 
fatty liver in mice fed a high-fat diet.

Methods: C57BL/6J mice were fed either a control diet 
(CON) or a high-fat diet (HF) for 8 weeks, and then fed CON, 
HF, or HF with 100mg/kg BW CSE (HF+CSE) for additional 
7 weeks.

Results: Body weight gain and adipose tissue weight of mice 
fed HF with CSE were significantly decreased compared to the 
HF group. Moreover, CSE administration markedly attenuated 
the lipid droplets in liver tissue and significantly decreased he-
patic TG concentrations, indicating a protective effect against 
HF-induced fatty liver. CSE administration strongly induced 
the hepatic mRNA levels of carnitine palmitoyl transferase 
1and medium-chain acyl dehydrogenase (MCAD), fatty acid 
oxidation enzymes, compared to HF group. Similar induction 
of MCAD mRNA by CSE was also observed in epididymal adi-
pose tissue. Hepatic protein levels of phosphorylated-AMPK 
were higher in the HF+CSF group than in the HF group.

Conclusions: These results suggest that CSE decreases body 
weight gain and hepatic fat accumulation by up-regulating the 
gene expression of fatty acid oxidation enzymes.

Key words: Cirsium setidens, non-alcoholic fatty liver, fatty 
acid oxidation, mice

PO2977
ENHANCED WATER DISPERSIBILITY OF POORLY 
WATER-SOLUBLE POLYPHENOLS BY COMPLEXA-
TION WITH CASEIN AND CASEIN HYDROLYSATE
T. Oshima1, R. Yamashita1, Y. Masuda1, H. Takahashi1, 
Y. Baba1

1Department of Applied Chemistry, University of 
Miyazaki, Japan

Background and objectives:The polyphenols curcumin 
and quercetin are potential chemotherapeutic agent. Curcu-
min and quercetin are practically insoluble in aqueous media 
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and poorly absorbed from the gastrointestinal tract, which re-
sults in insufficient bioavailability. The present study describes 
the complexation between poorly water-soluble polyphenols 
and casein as well as the mixture of peptides (Pep) prepared as 
casein hydrolysate, for enhancing the water dispersibility.

Methods:The complex was prepared by mixing an aqueous 
solution of containing casein or Pep with an organic solution 
of a polyphenol (curcumin and quercetin), followed by remo-
val of organic solvent in vacuo and lyophilization to obtain the 
complex as a powder.

Results:The complexes were much more water-dispersible 
than polyohenol alone. The water dispersibility increased as 
the quantity of casein or peptide in the complex increased. The 
particle size of the complex in aqueous media was around 150–
350 nm, which suggests that the complex is a hydrocolloidal 
material in aqueous media. Characterization of the complex by 
scanning electron microscopy, differential scanning calorime-
try, and zeta potential measurement showed polyphenols were 
incorporated in the hydrocolloid in an amorphous state.

Conclusions:The water dispersibility of poorly water-solu-
ble polyphenols curcumin and quercetin was improved by the 
complexation with casein and casein Hydrolysate. The complex 
between polyphenols and casein or casein hydrolysate was con-
firmed to be present as a hydrocolloidal material in aqueous 
media.

Key words:polyphenol; curcumin; quercetin; solubility; 
peptide
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STUDY OF ENZYMATIC HYDROLYSIS OF MI-
CROALGAE PROTEIN ISOLATE
M. Verdugo1, M.Rubilar2

1Program in Sciences of Natural 
Resources,Universidad de La Frontera, Temuco, 
Chile 
2Center of Food Biotechnology and Bioseparations, 
BIOREN, Universidad de La Frontera, Temuco, Chile

Background and objectives: Recently, bioactive peptides 
from enzymatic hydrolysis of various food proteins have been 
reported; however there are few publications related to pepti-
des from microalgae residual cake. Until now the applications 
of microalgae are as nutritional supplements, natural dyes, 
and skin care products, but there is no study reporting derived 
peptides of Nanochloropsis gaditana residual cake with antio-
xidant activity. In this work, the objective was study the Nano-
chloropsis gaditana protein hydrolysis as source of antioxidant 
peptides. 

Methods: Preliminarily the influence of the various proteo-
lytic proteases on the hydrolysis of protein isolate was evalua-

ted using proteinase K, trypsin and papain. In this case, papain 
was used for the optimization study as it showed the highest 
hydrolysis degree and antioxidant activity in the preliminary 
screening. Afterwards, the enzymatic hydrolysis using papain, 
was optimized by factorial design, considered factors were en-
zyme/substrate ratio, time and temperature of hydrolysis. 

Results: The F-test and p-value indicated that the effect of 
temperature was the most significant on the hydrolysis degree, 
followed by time. Besides, Pareto chart demonstrated that the-
se factors were the only statistically significant (p-value < 0.05). 
Finally optimal conditions for the bioactive peptides produc-
tion were found at 47.5 ºC, 90 min and enzyme/substrate ratio 
of 0.08 Hub/mg, under which degree of hydrolysis was 65%. Fi-
nally, these results demonstrated that Nanochloropsis gaditana 
protein isolate was effectively hydrolyzed by papain to produce 
hydrolysates with a high degree of hydrolysis, and antioxidant 
activity. 

Conclusions: These results show that microalga protein hy-
drolysate could be a promising source of antioxidant peptides.
Author acknowledges the financial support given by Conicyt 
through Conicyt scholarship Nº 21070302 and Nº 24110191, 
Consortium Desert Bioenergy S.A. for research and develo-
pment of biofuel industry from microalgae, INNOVA Chile-
CORFO 09CTEI-6860, Program “Microalgae biomass for 
production of bio-compounds”, Dirección de Investigación at 
Universidad de La Frontera and DI10-2016.

Key words: microalga, protein, hydrolysis.
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IDENTIFICATION OF FRUCTANASES WITH POTEN-
TIAL APPLICATION IN THE FRUCTOOLIGOSAC-
CHARIDES PRODUCTION.
A. Ávila-Fernández1, A. López-Munguía2

1Centro de Investigación, División Académica de 
Ciencias de la Salud, Universidad Juárez Autónoma 
de Tabasco, Tabasco, México 
2Instituto de Biotecnología, UNAM, Cuernavaca, 
México

Background and objectives:b2-1 fructooligosaccharides 
(FOS) are complex sugars and their prebiotic properties has 
been widely reported. b2-1 FOS may be directly synthesized 
from sucrose using fungal fructosyltransferases or by partial 
enzymatic hydrolysis from plant inulin through enzymatic 
hydrolysis using microbial endoinulinases.Another sources to 
produce FOS are the branched inulins and levans containing 
different proportions of b2-1 and b2-6 linkages in their struc-
tures. These are available in plants and microorganisms.Due to 
their complex structures, the identification and characteriza-
tion of novel fructanases (endoinulinases and endolevanases) 
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which can perform an efficient partial hydrolysis is required.
In this work, the identification of some potential fructanases 
from the sequences reported in database using bioinformatic 
tools is described.

Methods:A preselection of 200 sequences was performed 
from the sequences reported in GenBank with hypothetical 
inulinase, levanase, and hydrolase activity. In a second step, a 
multiple sequence analysis was developed in CLUSTALX. Se-
quences clustered in different clades were analyzed and their 
characteristics compared with the sequences whose biochemi-
cal characterization has been reported.

Results:According to their primary structure, selected se-
quences belong to the Glycoside Hydrolase family 32Five ma-
yor clades were identified in the phylogenetic tree constructed 
from the CLUSTALX alignment. Three enzymes with proven 
fructanase activity (endolevanase and levanbiohydrolase) were 
identified in 3 different clades. So, it is possible that sequen-
ces located at each clades encode for enzymes with the same 
kind of activity. In a more detailed analysis of the alignments 
some local differences probably involved in the specificity of 
the enzyme were identified. Based on the differences 6 sequen-
ces were selected from the database to be tested experimentally.

Conclusions:Six hypothetical fructanases were identified 
from database using bioinformatic tools,which were essen-
tials to refine the search.This work was supported by PFICA-
UJAT-2012- C01. 

Key words:Fructanase, prebiotics, FOS, inulinase, endole-
vanase.
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EFFECT OF PUERARIN ON THE INSULIN SIGNA-
LING PATHWAY IN TYPE 2 DIABETIC RAT MODEL
X. Xuesong1, Y. Yuexin1, W. Zhu1, R. Shuang1

1National Institute For Nutrition and Food Safety, 
Chinese CDC, China

Background and objectives: £ºPuerarin, a major active iso-
flavone extracted from the traditional Chinese medicine Radix 
Puerariae, has been studied for its comprehensive biological 
actions. However, its effect on insulin signal transduction in 
diatetic rats has not been well investigated. In the present stu-
dy, we explored the effect of puerarin on insulin receptor (IR), 
insulin receptor substrate-1 (IRS-1), Peroxisome proliferator- 
activated receptor-α (PPAR-α), and Nuclear factor-kB (NF-κB) 
in Type 2 diabetic rat model.

Methods: 48 rats with type 2 diabetes were selected and 
then randomly assigned to low dose of puerarin (50mg/kg), 
middle dose of puerarin (100mg/kg), high dose of puerarin 
(200mg/kg), or distilled water. Each group continued on their 
original diets for 5 weeks. Five weeks later, the body weight and 

Blood biochemical indices were carried out. The pancreatic, 
kidney, liver and heart tissues were stained with hemotoxylin 
and erosin. The expressions of InsR, IRS, PPAR-α, and NF-κB 
were examined by Western blot method.

Results: Compared with the diabetic control group, pue-
rarin could reduce the levels of FBG and PBG in diabetic rats, 
improve the ISI, improve liver and kidney function, and had 
dose-response relationship (p <0.05). Puerarin inhibited the 
expression of NF-κB in peripheral tissue (liver, muscle) and in-
creased the expressions of IRS-2 and PPAR-α.

Conclusions: Puerarin could improve insulin signal trans-
duction, its hypoglycemic effect might be related to raising 
the level of antioxidant, as well as inhibition the expression of 
NF-κB in inflammatory signaling pathway.

Key words: puerarin; type 2 diabetes-insulin signal trans-
duction.
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SUPPRESSIVE EFFECT OF HYDROLYZED RICE 
BRAN (HRB) ON D-GALACTOSAMINE/LPS INDU-
CED IL-18 AND HEPATITIS BY INHIBITION OF NF-
κB PATHWAY IN MICE
Y. Egashira1, M. Hanaki1, S. Hirai1, X. Zhu2, N. Igari2

1Laboratory of Food Nutrition, Graduate School 
of Horticulture, Chiba University, Matsudo, Chiba, 
Japan 
2Daiwa-pharmaceutical Co,Ltd., Setagaya, Tokyo, 
Japan

Background and objectives: Hepatitis is a serious health 
problem worldwide associated with significant morbidity. D-
Galactosamine (GalN) /LPS induces acute hepatitis in mice. 
Hydrolyzed rice bran (HRB) is a modified water soluble ara-
binoxylan from rice bran that can be obtained by partial hy-
drolysis with carbohydrate-hydrolyzing enzymes from shii-
take mushrooms. However, the effects of HRB on GalN/LPS 
induced hepatitis have not yet been clarified. In this study, we 
investigated the effect of HRB on GalN/LPS-induced hepatitis 
in mice. 

Methods: Male ddY mice (6-wl-old) were fed a diet con-
taining 0, 6 or 60 mg% HRB for 1 week. On the last day, the 
mice were treated with GalN/LPS and 6 h later the mice were 
killed. The serum transaminase activities were determined by 
a Transaminase C-test Wako kit. Serum IL-18 concentration 
and hepatic IL-18 mRNA expression were analyzed by ELISA 
kit and real-time PCR, respectively. To determine whether the 
inhibitory action of HRB was due to its effect on IkBa degrada-
tion, the cytoplasmic levels of IkBa protein were measured by 
western blot analysis. 
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Results: The dose of 6 mg% HRB was found to significantly 
alleviate the increase of serum AST activity and IL-18 con-
centration in GalN/LPS-intoxicated mice. The significant in-
crease of AST activity was found to be accompanied with the 
elevation of hepatic IL-18 mRNA expression and serum IL-18 
concentration. Furthermore, HRB abrogated IkBa degradation 
induced by GalN/LPS, and this was associated with the inhibi-
tion of NF-kB activation. 

Conclusions: These results showed that HRB could provi-
de a significant protection against GalN/LPS induced hepatitis, 
and IL-18 and inhibition of NF-kB pathway might be involved 
in the protective influence of HRB.

Key words: Rice bran, Hepatitis, IL-18, Arabinoxylan, 
Cytokine
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DIETARY POLYPHENOLS INDUCE A SECRETION 
OF GUT HORMONES FROM CACO-2 CELLS
W Y. Song1, Y. Aihara1, T. Hashimoto1, K. Kanazawa1

1Department of Agrobioscience, Graduate School 
of Agricultural Science, Kobe University, Japan

Background and objectives: Gut hormones are produced 
at epithelia of intestine in the response of a food intake. These 
hormones control the body in several levels by regulating appe-
tite at brain, gut motility, and also insulin secretion. Some die-
tary polyphenols in plants are noticed by their functionality to 
improve diabetes through amelioration of blood glucose level. 
To investigate a link between polyphenols and gut hormones 
secretion, we performed in vitro analysis using human epithe-
lial intestinal cell line (Caco-2). 

Methods: First, Caco-2 cells were supplemented with eight 
kinds of catechins and compared the secretion of gut hormo-
nes; glucagon-like peptide-1 (GLP-1), peptide YY (PYY) and 
cholecystokinin (CCK). 

Results: Catechins constituted with gallate ester induced 
secretions of gut hormones, whereas simple catechins didn’t. 
Among them, epigallocatechin gallate and gallocatechin gallate 
were effective to induce secretion of all the three hormones. 
Epicatechin gallate and catechin gallate induced secretion of 
CCK, but not GLP-1 nor PYY. Then we measured also the se-
cretion of GLP-1 with the addition of cyanidin, delphinidin, 
kaemferol, miricetin and naringenin. Though weaker than ga-
llocatechin gallate, delphinidin, cyanidin and kaemferol indu-
ced GLP-1 secretion by this order. Myricetin and naringenin 
didn’t show any inducible effect on GLP-1 secretion. 

Conclusions: These results suggest that flavonoids of non-
planar conformation and saturated bond at 2, 3 position can 
induce peptide hormone secretions, thus may modify the 
blood glucose level.

Key words: flavonoid, gut hormone, Caco-2
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BIO-ACTIVE COMPOUNDS OF FAGONIA ARA-
BICA IN RELATION TO THEIR PHYSIOLOGICAL 
FUNCTIONS
A. Hussain1, H. Rathore2, M. Zubaid2, S. Chatha1, M. Ar-
shad3

1Government College University Faisalabad, Pakis-
tan 
2School of Pharmaceutical Sciences, Universiti Sains 
Malaysia, Penang, Malaysia 
3Institute of Food Science, Government College 
University Faisalabad, Pakistan

Background and objectives: The aim of the present study 
was to quantify phenolic acids and flavonoids from Fagonia 
arabica (FA) extracts and to evaluate its antioxidant potential.

Methods: Aerial parts of FA were powdered and extracted 
with hexane and ethanol. Reverse phase high performance li-
quid chromatography method was developed and validated 
for the simultaneous quantification of phenolic acids and fla-
vonoids from different FA extracts. The antioxidant activity 
of FA extracts was investigated by measuring total phenolics, 
total flavonoids contents, DPPH radical scavenging activity, 
inhibition of linoleic acid peroxidation and reducing power. 
The potent fraction of extracts was fed to Wistar Kyoto (WKY) 
rats, followed by carbon tetrachloride (CCl4), and the levels of 
superoxide dismutase (SOD), nitric oxide (NO), reduced glu-
tathione (GSH), lipid peroxidation and total antioxidant capa-
city (T-AOC) were studied.

Results: The RP-HPLC analysis of FA extracts revealed 
the presence of ferulic acid, vanillic acid, p-coumeric acid, ga-
llic acid, p-hydroxy benzoic acid and chlorogenic acid being 
the major phenolic acids and quercetin, myricetin and cate-
chin being the most prominent flavonoids compounds. The 
amounts of TP (0.43-6.39 mg/g of dry plant material, measu-
red as gallic acid equivalent) and TF (0.39-2.36 mg/g of dry 
plant material, measured as catechin equivalent) were higher 
in ethanol fraction. Ethanol fractions of FA also exhibited the 
highest antioxidant and DPPH radical scavenging activities. 
CCl4 decreased levels of GSH, SOD, NO and increased the for-
mation of malondialdehyde (MDA) in untreated positive con-
trol animals. FA extracts increased the levels of GSH, SOD and 
decreased lipid peroxidation.

Conclusions: These results showed that the antioxidant and 
radical scavenging activities of FA may be responsible for its 
therapeutic effect. Owing to this property, the FA can be fur-
ther extended to exploit, its application for various health be-
nefits as nutraceutical and food additive.

Key words: Quercetin, Free radical scavenging, Functional 
food
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PO2984
ENHANCED PRODUCTION OF TESTOSTERONE BY 
GERANYLGERANIOL IN MOUSE TESTIS DERIVED 
TUMOR CELLS
H. Shirakawa1, R. Yoshida1, A. Ito1, P. Giriwono1, T. Goto1, 
M. Komai1

1Graduate School of Agricultural Science, Tohoku 
University, Sendai, Japan

Background and objectives: Geranylgeraniol (GGOH) is 
a natural isoprenoid occurring virtually in all dietary sources 
which possess the mevalonate pathway, including rice. Howe-
ver, rich sources of GGOH include Bixa orellana commonly 
known for its annatto food colorant which has been used abun-
dantly in many forms of food for daily consumption. GGOH 
is known to show diverse effects; induction of apoptosis in tu-
mor cells and differentiation of osteoblast cells. We previously 
observed that dietary supplementation of GGOH suppresses 
lipopolysaccharide-induced inflammation in rats (1). In this 
study, we examined the supplementation of GGOH on steroi-
dogenesis in testis Leydig cell-like tumor cells.

Methods: Mouse testis-derived tumor cells, I-10, were 
treated with GGOH, and the levels of testosterone and proges-
terone in cultured medium were measured by ELISA at seve-
ral time points. Protein levels of steroidogenic factors, PKA, 
CREB, StAR, and CYP11a, were measured by western blot. 
And the effect of inhibitors for PKA (H89) and adenylate cy-
clase (MDL12,330A) on steroidogenesis stimulation by GGOH 
were analyzed.

Results: GGOH treatment significantly enhanced testoste-
rone levels in cultured medium in dose-dependent manner at 
0 to 30 microM. Progesterone levels in cultured medium were 
also increased by GGOH treatment. Western blot analysis re-
vealed that GGOH enhanced the level of phosphorylated PKA. 
The treatment of H89 abolished stimulation of steroidogenesis 
by GGOH. 

Conclusions: These results indicated that GGOH enhances 
testosterone production in I-10 cells via PKA activation.(1) Gi-
riwono PE., et al., Eur. J. Nutr., in press.

Key words: geranylgeraniol, testosterone, steroidogenesis, 
protein kinase A

PO2985
MECHANISTIC STUDIES OF ADVANCED GLYCA-
TION ENDPRODUCTS INHIBITION BY DIETARY 
SPICY INGREDIENT CAPSAICIN
C H. Wu1, S M. Hsia1

1School of Nutrition and Health Sciences, Taipei 
Medical University, Taiwan

Background and objectives: Diabetes is a life-long disease 
marked by elevated blood sugar levels.A significant factor as-
sociated with hyperglycemia is the resultant nonenzymatic gly-
cation of biological proteins, with the irreversible formation of 
advanced glycation endproducts (AGEs).The current study was 
aim to evaluate the effects of capsacin, an active component of 
chili peppers, on AGEs formation.

Methods: Individual stage of protein glycation were evalua-
ted using the model systems of £-gluconolactone assay (early 
stage), BSA-methylglyoxal assay (middle stage), and BSA-glu-
cose assay (last stage), and G.K. peptide-ribose assay (protein 
crosslinking).In addition, phenyl-tert-butyl-nitron served as 
a spin-trapping agent, and electron spin resonance (ESR) was 
used to explore the possible mechanism of the inhibitory effect 
of capsaicin on glycation.The in vivo verification of antiglyca-
tion, antioxidant and anti-inflammatory capacities was exami-
ned by 12-weeks of capsaicin administration in streptozotocin-
diabetic rats.

Results: In vitro glycation assays demonstrated that cap-
saicin exerted inhibitory effects on the glycation reaction and 
its subsequent crosslinking.Dual action mechanisms, namely 
antioxidant and reactive carbonyl trapping activities, may 
contribute to its antiglycation effect.In vivo, capsaicin redu-
ced tissue AGEs accumulation, tail collagen crosslinking and 
concentrations of plasma glycated albumin.Levels of oxidative 
and inflammatory biomarkers were also significantly decreased 
in capsaicin-treated groups when compared with the diabetic 
group.

Conclusions: These data suggest that capsaicin supplemen-
tation may reduce the burden of AGEs in diabetics and may 
prevent resulting complications.
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PO2986
OCCURRENCE OF FOOD-DERIVED PEPTIDES IN 
HUMAN PERIPHERAL BLOOD IN MICRO M LEVELS 
FOR FEW HOURS
K. Sato1, K. Iwai1, Y. Shigemura1, K. Kimura1

1Kyoto Prefectural University, Shimogamo Hangi-
cho, Kyoto, Japan

Background and objectives: It has been demonstrated that 
ingestion of food proteins and their enzymatic hydrolysates 
show beneficial effects beyond the established nutritional va-
lue. Many active peptides have been apparently identified by 
activity-guided fractionation. However, recent LC-MS/MS 
analyses have revealed very low levels of the active peptide in 
human blood (pM-nM). Then doubt has been casted to the su-
ggested efficacy of food peptides. However, most of the active 
peptides have been identified by in vitro assays without con-
sidering bioavailability. Some peptides, which are not active 
in food, might be converted to active form during digestion 
and absorption process. Although these peptides could be ab-
sorbed into circulation system and exert biological activity in 
body, they have been overlooked. The objective of the present 
study was to identify and quantify food-derived peptides in hu-
man blood.

Methods: Peptides in human plasma were extracted with 
75% ethanol and fractionated by size exclusion chromatogra-
phy (SEC). The peptides in SEC fractions were derivatized with 
AccQ or PITC and the resultant derivatives were resolved by 
reversed-phase HPLC. The primary structure of the deriva-
tives was determined by ESI-MS/MS or Edman degradation 
methods, respectively.

Results: Specific peptides such as Pro-Hyp, Pro-Gly, and 
Glu-Leu were detected in human blood 30–120 min after in-
gestion of enzymatic hydrolysates of collagen, elastin, and soy 
protein isolate, respectively. While the contents of these pep-
tides depended on structure, they reached to micro M levels.

Conclusions: After ingestion of enzymatic hydrolysates of 
food proteins, some specific food-derived peptides are circula-
ting in human peripheral blood, of which contents are exten-
sively higher than the previous data on the “active peptides” 
identified by in vitro assays. The present study suggests that the 
food-derived peptides in human blood in higher content might 
be responsible for the biological activity.

Key words: peptide, bioavailability, blood.

PO2987
BIOAVAILABILITY AND METABOLISM OF (POLY)
PHENOLS AFTER ACUTE CONSUMPTION OF A 
NOVEL ORANGE DRINK IN RATS
B. Escudero-López1, L. Calani2, M A. Ortega1, A. Crozier3, 
I. Cerrillo1, S. Fernández-Pachón1, D. del Rio2

1Department of Molecular Biology and Biochemis-
try Engineering, University of Pablo de Olavide, 
Sevilla, Spain 
2The Laboratory of Phytochemicals in Physiology, 
Human Nutrition Unit, Department of Food Scien-
ce, University of Parma, Parma, Italy 
3School of Medicine, University of Glasgow, Glas-
gow, United Kingdom

Background and objectives:Phenolic compounds are se-
condary plant metabolites and their dietary intake is believed 
to be associated with beneficial health effects. A novel bevera-
ge based on fermented and pasteurized orange juice (FP-OJ) 
has been developed and the bioavailability and metabolism of 
its polyphenolic fraction has been investigated in a rat animal 
model.

Methods:Twenty-one Male Wistar rats were fed a single 
dose of 2 mL FP-OJ. Blood samples were taken at 0, 2, 6, 10, 24, 
36, and 48 h and urinary samples were collected, at adequate 
intervals, up to 48 hours after FP-OJ ingestion. Biological sam-
ples were analyzed by means of UHPLC-MSn and all relevant 
metabolites have been identified and quantified.

Results:Eighteen phenolic compounds were identified in 
the beverage, of which 8 have been quantified. Among the 2.3 
µmol of phenolics in the fed dose, the most relevant were hes-
peridin and ferulic acid hexoside. Five flavanone metabolites 
were identified in rat urine. In detail, naringenin and hespere-
tin metabolites in urine represented about 4.6 % and 0.5% of 
the total intake of naringenin and hesperetin, respectively. The-
se metabolites reached the excretion peak within 6h after in-
gestion, with a complete clearance at 24h. Additionally, urinary 
dihydro-ferulic acid-sulfate and -glucuronide were identified 
for the first time, after consumption of a citrus-derived pro-
duct. For these metabolites, the maximum urinary excretion 
was at 24h, in keeping with their generation in the colon by the 
resident microbiota. The calculated absorption (based on feru-
lic acid and hesperetin as putative precursors) was 26%. Only 
glucuronidated flavanones were identified in plasma samples, 
peaking -2h and returning to baseline levels after 24h.

Conclusions:FP-OJ flavonoids are bioavailable in rats, gi-
ving rise to a variety of metabolites that may circulate through 
the body for several hours after intake.

Key words: orange juice, flavonoids, bioavailability, colon 
microbiota, urinary excretion
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PO2988
CHIA (SALVIA HISPANICA L.) FLOUR AS AN AL-
TERNATIVE INGREDIENT TO DEVELOP GLUTEN-
FREE POTATO BREAD
B. Pereira1, B. Pereira1, E. Cardoso1, J. Mendonça1, L. 
Sousa1, M. Madeira1, M. Reis1, R. Miyahira1, S. Freitas1, 
K. Alencar1, L. Bittencourt1, R. Guimarães1, M. Santos1, 
L. Zago1

1University of Rio de Janeiro State, Brazil

Background and objectives: Chia seed has been used as 
an alternative ingredient in many products, i.e., gluten-free 
products. Furthermore chia has high nutritional and functio-
nal value due its composition in polyunsaturated fatty acids, 
protein, fiber, minerals and polyphenol coumponds. This stu-
dy aimed to improve the nutritional properties of potato bread 
stuffed with ricotta and leek by adding chia flour. 

Methods: A starchy base standard formulation (SF) was 
prepared as a control. Two experimental formulations were 
developed: gluten-free potato bread with 25% of chia flour 
(GFP25) and gluten-free potato bread with 50% of chia flour 
(GFP50). All formulations was analyzed in physical-chemical, 
microbiological and sensory aspects. Data was analyzed by 
Anova and Tukey test was performed (p < 0.05). 

Results: Both control and experimental formulations met 
the microbiological standards of current legislation. We ob-
served an increase in moisture content (SF: 48.61%; GFP25: 
50.27% and GFP50: 50.47%), ash (SF: 1.66%; GFP25: 2.20% 
and GFP50: 2.56%) and lipids (SF: 7.50%; GFP25: 9.38% and 
GFP50: 10.41%) as the increase in the percentage of chia flour. 
The sensory analysis data indicate that the products were well 
accepted: GFP25 formulation presented the higher acceptabili-
ty index (89%) compared to SF. 

Conclusions: We concluded that our potato bread with chia 
flour could be an option of gluten-free products, constituting 
an alternative food for people who need a gluten-free diet, par-
ticularly, people with celiac disease. 

Key words: functional food; chia; gluten-free products; sen-
sory acceptance.

PO2989
LINGONBERRIES RETAIN BIOACTIVITY FO-
LLOWING SIMULATED GASTROINTESTINAL DI-
GESTION AND COLONIC FERMENTATION
C. Gill1, E. Brown1, G. McDougall2, D. Stewart2,5, G. Perei-
ra-Caro3, P. Allsopp1, A. Crozier3, I. Rowland4

1University of Ulster, Northem Ireland, UK 
2James Hutton Institute, UK 
3University of Glasgow, Glasgow, UK 
4University of Reading, Reading, UK 
5Heriot Watt University, UK

Background and objectives: Lingonberry (Vacciniumvitis-
idaeaL) is a popular edible berry in Scandinavian countries 
and is increasing in popularity across Europe. Lingonberry 
possesses a complex polyphenolic profile consisting of a mix-
ture of anthocyanins, phenolic acids, flavonols and proantho-
cyanidins which is of interest due to their putative anticancer 
activity.After consumption, phenolic compounds are subject to 
digestive conditions within the gastrointestinal tract which al-
ter theirstructures and potentially their bioactivity. Given limi-
ted bioavailability in the small intestine, a substantial portion 
of berry phenolic compounds are likely to pass into the colon 
where they are degraded by the colonic microbiota. Therefore, 
it is reasonable to infer that the colonic epithelium is exposed 
to both the parent phenolic compounds and their degradation 
productsAimTo evaluate the impact of digestion and colonic 
fermentation on phenolic components and bioactivity of a lin-
gonberry extract (LE).

Methods: LEs were produced by in vitro digestionand sub-
sequent faecal fermentation and characterised by LC-MS and 
GC-MS. Bioactivity was tested using a physiologically relevant 
dose range (0-50 µg/ml phenols) with a 24 hour exposure inin 
vitro models representing key stages in colon carcinogenesis 
namely initiation (comet assay, HT29, mutagenicity assayHT-
29G17neo) and invasion (Matrigel invasion assay, HT115).

Results: LC-MS and GC-MS analysis confirmed digestive 
and fermentation processes altered the polyphenol composi-
tion relative to the original LE with the levels of simple aro-
matic components increased in the fermented extract.Diges-
ted and fermented LEexhibited significant anti-genotoxic (p< 
0.05), anti-mutagenic (p< 0.05) andanti-invasive (p< 0.05), 
effectscompared tothe appropriate controls (ANOVA, Post 
Hoc Dunnett T test)in all in vitro models.

Conclusions: This studyindicates that despite ex-
tensive structural modification following digestion and 
fermentation,lingonberry extracts retain their ability to modu-
late cellular processes associated with colon cancer.

Key words: Lingonberry, phenolics, fermentation, antican-
cer
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PO2990
APPLICATION OF THE SOLVENT EXTRACTION TE-
CHNIQUE TO INVESTIGATION OF ANTI-INFLAM-
MATORY ACTIVITY OF ADLAY BRAN
S M. Hsia1, C H. Wu1

1School of Nutrition and Health Science, Taipei Me-
dical University, Taiwan

Methods: In the present study, adlay bran (AB) was extrac-
ted with ethanol (ABE) or ethyl acetate (ABEa) and the anti-
inflammatory effects were monitored using a system of lipopo-
lysaccharide-stimulated RAW 264.7 macrophages. The extracts 
of ABE and ABEa were further separated into four fractions, 
respectively. 

Results: The inhibitory effect of the ethyl acetate fraction 
of ABE (ABE-Ea) and ABEa (ABEa-Ea) on nitric oxide (NO) 
production were higher than those of other fractions, and 
their yields were 0.91% and 1.16% (wet weight based), respec-
tively. Then, the ABE-Ea and ABEa-Ea were sub-fractionated 
into 30% Ea/n-hexane, 80% Ea/n-hexane, 100% Ea, and 95% 
ethanol by column chromatography. With the exception of the 
ABE-Ea-30% Ea/n-hexane sub-fraction, other sub-fractions 
expressed different inhibitory effects on NO production, the 
expression of inducible NO synthase and cyclooxygenase-2 
protein, and the secretion of interleukin-6 and tumor necrosis 
factor-£\.

Conclusions: In conclusion, ABE-Ea and ABEa-Ea express 
anti-inflammatory properties, and the yield of ABEa-Ea was 
higher than that of ABE-Ea.

PO2991
AN IN VITRO INVESTIGATION INTO THE POTEN-
TIAL PREBIOTIC ACTIVITY OF PSYLLIUM HUSKS
M. Chan1, W. Cher1

1Newcastle University, Newcastle, UK

Background and objectives: Psyllium husks are derived 
from a plant known as Plantago ovata. Consumption of psy-
llium husks was shown to exhibit health benefits which include 
lowering plasma cholesterol levels and possible potential as a 
prebiotic ingredient. This project aimed to investigate the po-
tential of psyllium husks as a prebiotic.

Methods: Single colony of Lactobacillus Casei and Escheri-
chia Coli was inoculated into different nutrient mixture made 
up of 0.1% peptone water containing 0%, 0.10%, 0.50%, and 
1.00% psyllium husks (w/v). Samples were incubated anaero-
bically at 37oC for 0, 2, and 5 days before plating on nutrient 
agars, supplemented with 1% lactose (w/v) in triplicates to ob-
serve changes in the number of colonies. A pH meter is used to 
measure the change in pH of the samples.

Results: Although colony counts of both Lactobacillus casei 
and Escherichia coli showed an increasing trend at higher con-
centrations of psyllium husks with longer incubation period, 
the increase in the number of colonies of Lactobacillus casei 
and Escherichia coli between day 0 and day 5 of incubation 
were insignificant (p > 0.05).

Conclusions: Our data suggested that although psyllium 
husks was not effective in stimulating the growth of probiotic 
bacteria such as Lactobacillus casei, the growth of non-probio-
tic bacteria such as Escherichia coli were augmented, albeit in-
significantly. Therefore, psyllium husks’ potential as a prebiotic 
ingredient could be further investigated.

Key words: Psyllium; Probiotic; Prebiotic

PO2992
EFFECT OF GARLIC ESSENTIAL OIL ON PROTEIN 
OXIDATION IN CHILL STORED PORK PATTIES
G. Nieto Martínez1,2, L. Skibsted2, M. Andersen2, S. Jong-
berg2, G. Ros2

1Departamento de tecnologia alimentos, Facultad 
de Veterinaria/ University of Murcia, Murcia, Spain 
2Department of Food Science/ University of Copen-
hagen, Frederiksberg, Denmark

Background and objectives: Taking into accounts that 
meat products, such as burger patties, are very susceptible to 
oxidation as mincing, cooking, and addition of salt promotes 
the formation of Reactive oxygen species (ROS), the addition 
of natural antioxidants as essential oil on these meat products 
could be an interesting strategy to improve their quality. The 
aim of this study was to determine the effect of garlic (G) essen-
tial oil (EO) on protein oxidation in pork burgers manufactu-
red without synthetic additives and stored under retail display 
conditions. 

Methods: For that purpose 3 batches of pork burgers (min-
ced to 5 mm and 2 % salt) were prepared: the control group C; 
G1 (Level 1: 0.05% EO); and G2 (Level 2: 0.4% EO). The pat-
ties were packed with modified atmosphere (70%O2: 20%CO2: 
10% N2) (MAP), stored for up to 9 days at 4ºC. The oxidative 
stability was evaluated by the formation of myosin cross-links 
as analysed by SDS-PAGE, and protein thiol loss as analyzed 
spectrophotometrically after derivatisation with DTNB. 

Results: Results showed that protein thiols were lost to yield 
myosin cross-links in the pork patties during storage. Garlic 
was found to promote protein oxidation, as seen by an extre-
me loss in thiol groups and highly elevated myosin cross-link 
formation, indicating that G interacts with the thiol groups of 
the myofibrillar proteins, and thus increases the cross-link for-
mation in pork patties stored in oxygen containing packages. 

Conclusions: This study shows that essential oils of garlic 
should be tested for prooxidant activity before to be used.

Key words: protein oxidation, map, garlic, patties, meat
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PO2993
UNCOMPETITIVE INHIBITION OF D-PSICOSE ON 
SMALL INTESTINAL SUCRASE ACTIVITY IN THE 
RATS
K. Yamada1, N. Fukushima1, T. Nakai1, R. Takayanagi1

1Laboratory of Biochemistry, Department of 
Applied Nutrition, Kagawa Nutrition University, 
Saitama, Japan

Background and objectives: Many sugar substitutes and 
a-glycosidase-inhibitors are developed as new type sweeteners 
for the lower increases in plasma glucose after consumption of 
sucrose or starch. D-psicose (a C-3 epimer of D-fructose) is 
a rare sugar present in small quantities in commercial mixtu-
res of D-glucose and D-fructose obtained from the hydrolysis 
of sucrose or isomerization of D-glucose. It has been reported 
that D-psicose inhibits the small intestinal sucrase and maltase 
activities. However, the manner of inhibition on disaccharida-
ses is not known clearly. The studies were conducted to assess 
kinetically the inhibitory effects of D-psicose on intestinal hy-
drolases using the brush border membranes from rat small in-
testine.

Methods: Male Wistar adult rats were used for the experi-
ment. The brush border membranes were prepared from the 
upper and middle jejunum according to the method of Kessler 
et al. and stored at -20 ºC until assay. The assay of disacchari-
dase activity was carried out according to the method of Dahl-
qvist et al. D-psicose was added to the assay system after addi-
tion of enzyme solution, to observe the inhibitory effects on 
disaccharidases.

Results: In the case of sucrase activity, the reaction velocity 
(V) plotted against substrate concentrations showed classic Mi-
chaelis-Menten kinetics and significant inhibition with increa-
sing amounts of D-psicose. The identification of uncompetiti-
ve inhibition was based on Lineweaver- Burk analyses, which 
showed parallel lines for the different inhibitor concentrations. 
Maximum V (Vmax) decreased to 1/2(with 10mmol/L D-
psicose) and 1/3(with 20mmol/L D-psicose). The apparent 
Ki was calculated to about 11 mmol/L from the Lineweaver-
Burke plots. In the case of isomaltase, the reaction velocity (V) 
showed also classic Michaelis-Menten kinetics and significant 
inhibition with increasing amounts of D-psicose. The apparent 
Ki was calculated to about 23 mmol/L.

Conclusions: These results suggest that D-psicose inhibits 
intestinal sucrase activity in the uncompetitive manner and 
also inhibits isomaltase activity.

Key words: D-psicose, sucrase, isomaltase, small intestine

PO2994
ANTIOXIDANT AND HYPOLIPIDEMIC PROPER-
TIES OF GREEN TEA AND EGCG IN DYSLIPIDEMIC 
RAT
W. Widowati1, H. Ratnawati2, T. Mozef3, D. Pujimulya-
ni4, T. Herlina5

1Maranatha Christian University, Indonesia 
2Maranatha Christian University, Indonesia 
3Research Center for Chemistry, Indonesian Institu-
te of Sciences, Indonesia 
4Mercu Buana University, Indonesia 
5University of Padjadjaran, Indonesia

Background and objectives: Green tea which contain the 
major ofEGCGhavehigh antioxidant activity. Here, the objec-
tive is to investigate whether green tea extract and EGCG can 
protect from oxidative stress and have hypolipidemic activity 
in dyslipidemic rat. 

Methods: The antioxidant activity was determined by using 
Superoxide Dismutase activity (SOD) and lipid peroxidation 
product of whole blood and lipid profile included cholesterol 
total, Low Density Lipoprotein (LDL), triglyceride, High Den-
sity Lipoprotein (HDL) of serum from dyslipidemic rat. Rats 
were given high cholesterol feedand cholic acid during ten 
weeks until rats suffer dyslipidemic. After rats suffered dyslipi-
demic, the high cholesterol feed and cholic acid were stopped 
and given green tean extract 450; 300; 150 mg/kg body weight 
daily, EGCG 15; 10; 5 mg/kg body weight daily, compared to 
rats were given vitamin E 60 mg/kg/BW; simvastatin2.7 mg/kg 
BW,probucol 30 mg/kg BW daily for 21 days (first treatment) 
and 42 days (second treatment), control (normal feed), positive 
control (dyslipidemic rat). 

Results: Green tea extract and EGCG could lower choleste-
rol total, triglyceride, LDL MDA and increase HDL, SODwere 
comparable with simvastatin, probucol both for 21 days and 42 
days treatment

Conclusions: Green tea extract and EGCG had antioxidant 
and hypolipidemic potency by in vivo assay on dyslipidemic 
rat.

Key words: dyslipidemic, hypolipidemic,green tea, EGCG, 
antioxidant,lipid profile
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PO2995
MODULATING ROLE OF MORUS ALBA LEAVES ON 
THE GLYCEMIC INDEX AND GLYCEMIC LOAD OF 
SELECTED FOOD PRODUCTS - BIOACTIVE FOOD 
PROJECT
M. Czlapka-Matyasik1, A. Kostrzewa-Tarnowska1, M. 
Fejfer1, J. Mierkiewicz1, J. Jeszka1

1Department of Human Nutrition and Hygiene, 
Poznan University of Life Sciences, Poland

Background and objectives: Morus alba L. has been used 
for a long time in traditional medicine in the treatments of dia-
betes mellitusand bacterial infection. Moreover, found in the 
plant the polyphenolic compounds have proven anti-radical 
properties, which play an essential role in preventing many 
civilization diseases. In the studies the glycemic index and gly-
cemic laod of the selected bioactive food products designed in 
the Project and enriched with Morus alba L. was assessed.

Methods: The glycemic index (GI) is a measure of the effect 
of carbohydrates on blood sugar levels. The GI ofa selected 
food was calculated using the area under2-hours blood glucose 
response curse obtained after the intake food portion with 50g 
of carbohydrates. In the study 15 healthy volunteers with BMI 
< 25 kg/m2 were participated.

Results: Most of the products enriched in Morus alba L. 
was characterized by significantly lower GI and glycemic load 
(GL) in comparison to their placebo correspondents. Simulta-
neously, both: bioactive and placebo products can be classified 
as high and medium- GI and GL products.

Conclusions: The results support the correctness of bioacti-
ve component choice and its appropriate dose in the products. 
Disconcerting seems to be the generally high IG and GL of 
studied products. It seems, decision about weekly portion of 
bioactive food products for further controlled clinical trial has 
to be well thought out.Financialy supported by the UE Project 
nr PO IG 01.01.02.00-061/09. 

Key words: Morus alba Leaves, glycemic index, glycemic 
load, bioactive food

PO2996
THE ESTIMATION OF ANTIOXIDANT CAPACITY IN 
DAILY DIETARY INTAKE OF THE PATIENTS WITH 2 
TYPE DIABETES MELLITUS-PILOT STUDY
M. Czlapka-Matyasik1, A. Kostrzewa-Tarnowska1, J. 
Mierkiewicz1, M. Fejfer1, J. Jeszka1

1Department of Human Nutrition and Hygiene, 
Poznan University of Life Sciences, Poland

Background and objectives: The oxidative stress in dia-
betes is induced by intensified glycooxidation processes, oxi-
dant-antioxidant imbalance, and coexisting inflammation. The 
antioxidant food compounds, (flavonoids, polyphenols, caro-
tenoids, anthocyans) have an impact on diabetes prevention, 
course of this disease and complications development mainly 
by capturing free radicals, prooxydation inhibition and cells 
protection from free radicals. The objective of this study was to 
assess the daily antioxidant capacity of the diet by calculating 
Oxygen Radical Absorbance Capacity (ORAC) in patients with 
2 type of diabetes.

Methods: The study included 38 patients with diagnosed 
2-type of diabetes. The ORAC of daily dietary intake was es-
timated using validated food frequency questionnaire (FFQ) 
with diversification for seasons. Dietary intake was assessed 
through a face-to-face interview. ORAC was calculated basing 
on available international databases.

Results: The average antioxidant capacity of the diet in pa-
tients with 2 type diabtes was 27605 umolTE/day. It was noticed 
that the antioxidant potential was significant higher in summer 
than in other seasons which is linked to wide availability of ve-
getables and fruits in seasons. Moreover percentile distribution 
of consumption, revealed that nearly one third of respondents 
characterized by a very low diet antioxidant capacity.

Conclusions: Intake of dietary antioxidants in patients with 
type 2 diabetes were found to be very diverse and demanding 
more extensive studies. Furthermore, it is suggested to increase 
intake of foods rich in antioxidant compounds, characterized 
by the low energy density.Financialy supported by the UE Pro-
ject nr PO IG 01.01.02.00-061/09. 

Key words: diabetes, antioxidant diet capacity, ORAC
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PO2997
DIETARY SOY ISOFLAVONE DAIDZEIN LOWERED 
THE FOOD INTAKE, BODY WEIGHT AND BODY FAT 
IN FEMALE RAT WITH AND WITHOUT OVARIEC-
TOMY
T. Kishida1, T. Mizushige1, Y. Osada-Ohtsu1, S. Ishikawa1, 
M. Nagamoto1, K. Ebihara1

1Department of Biological Resources, Faculty of 
Agriculture, Ehime University, Japan

Background and objectives: Estrogens down-regulate 
eating behavior. Soy isoflavones are known to be estrogenic 
agents. We examined the effect of dietary administration of soy 
isoflavones daidzein and genistein on food intake, body weight 
gain and body fat in male, female and ovariectomized rats.

Methods: Male, female and OVX rats were given free access 
to either the control dietbased on AIN-76 or diets containing 
150 mg per kg diet of daidzein, genistein or both of themfor 4 
weeks.

Results: Dietary daidzein, but not genistein decreased food 
intake, body weight and body fat of female rats with or without 
ovariectomy. Estradiol administration decreased these para-
meters of male and ovariectomized rats. Dietary isoflavone did 
not affect uterine and didymus weight in spite that estradiol 
administration improve atrophy of uterine in ovariectomized 
rats and decreased didymus weight of male rats. 

Conclusions: We appeared daidzein has female speci-
fic food intake decreasing effect. However, contrary to the 
hypothesis, the food intake decreasing effect of daidzein may 
not be a simple estrogenic effect because the effect of daidzein 
on food intake and the reproductive organs differed to the 
effect estrogen had on these factors.

Key words: Eating behavior; isoflavone; rat; estrogenic; sex 
specificity

PO3000
COGNITIVE AND MOOD EFFECTS OF ACUTE 
SUPPLEMENTATION WITH CONCORD PURPLE 
GRAPEJUICE IN HEALTHY ADULTS
C. Haskell1, R. Stuart1

1Brain, Performance and Nutrition Research Centre, 
Department of Psychology, Northumbria Universi-
ty, Newcastle upon Tyne, UK

Background and objectives:Flavonoids found in berry 
fruits have been linked with a number of health benefits.Pre-
vious studies of purple grape juice have demonstrated impro-
vement to memory in age-associated mild cognitive impair-

ment following at least 12 weeks supplementation, as well as 
increased brain activation following 16 weeks intervention. 
Anthocyanin-rich berry extracts have also been observed to 
improve sustained attention when measured acutely but no 
studies to date have demonstrated acute cognitive effects of 
grape juice specifically.

Methods: This randomised, placebo-controlled, double-
blind, balanced-crossover study,assessed the effects of 200ml 
concord purple grape juice in 20 healthy young adults. Com-
puterised measures of cognitionand mood were completed at 
baseline and following a 20-min absorption period, chosen due 
to a peak in native anthocyanins at ~30 minutes post-ingestion.

Results:A significant increase in calm ratings and an im-
provement in speed of attentionwereobserved following con-
cord purple grape juice. There were no effects on memory.

Conclusions:This finding demonstrates that a single serve 
of purple grape juice is able to significantly improve speed of 
attention and increase calmness when measured 20 minutes fo-
llowing consumption. This supports a previous demonstration 
of improved sustained attention following berry fruit, possibly 
implicating this as an anthocyanin effect, which account for 
46% of the polyphenolic content of the grape juice administe-
red. However, the phenolic acids, flavanols and flavonols also 
present are liable to play a role in any neurocognitive effects. 
These improvements observed in a small sample of healthy 
young adults suggest thatthe behavioural effects of concord 
grape juice warrant further investigation to ascertain peak dose 
and time effects as well as exploring the active compound(s) 
responsible for such effects.

PO3001
CONTROLLED RELEASE OF 5-METHYLTETRAHY-
DROFOLATE ENCAPSULATED IN MESOPORUS SI-
LICA SUPPORTS CAPPED WITH “SACCHARIDES” 
UNDER GASTROINTESTINAL STIMULUS
É. Pérez-Esteve1, J M. Barat1, R. Martínez-Mañez2,3

1Grupo de Investigación e Innovación Alimentaria, 
Departamento de Tecnología de Alimentos, Univer-
sitat Politècnica de València, Valencia, Spain 
2Centro de Reconocimiento Molecular y Desarrollo 
Tecnológico, Unidad Mixta Universitat Politècnica 
de València-Universitat de València, Valencia, Spain 
3CIBER de Bioingeniería, Biomateriales y Nanomedi-
cina (CIBER-BBN), Spain

Background and objectives:The purpose of this poster is 
to describe the development and testing of a theory-based, tai-
lored web-delivered intervention for prevention of excessive 
weight gain in young adults using a community-based partici-
patory research (CBPR) model.
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Methods:Investigators from 14 universities in different 
states of the USA employed the PRECEDE-PROCEED pro-
cess of CBPR process to identify and prioritize quality-of-life 
behavioral and environmental factors that influence weight 
gain in young adults (YA).These factors were assessed for the 
YEAH (Young adults Eating and Active for Health) interven-
tion via focus groups, key informant interviews, quantitative 
surveys, and environmental audits, and results were used to 
guide the development of the intervention. YEAH was deve-
loped as a 10-week, web-based intervention with 19 interacti-
ve modules and nudges (stage-tailored messages) addressing 
issues highest-rated by YA:managing stress (time and sleep 
management,balancing relationships, and control of alcohol), 
improving eating behaviors (eating enjoyment, skills for choo-
sing and assembling meals), incorporating physical activity, 
and managing weight with a non-diet approach.Nudges were 
developed to reinforce module content, cognitively tested, and 
sent 3 times/weekvia email.Participants were encouraged to set 
goals and track progress via YEAH’s website. Anthropometric 
measurements, fruit and vegetable intake, physical activity, 
stress management, and sleep duration assessments occurred 
at baseline, post-intervention (10-weeks), and 15 months. Data 
were analyzed using PROC MIX, SAS.

Results:YA (n=1639, age=19.3±0.03 years,BMI=24.1±0.1, 
66% female), who were non-nutrition/non-exercise science 
majors, were recruited and randomized, stratified by institu-
tion and gender into intervention (n=824) and control (n=815) 
with 58% retention through 15 months. Intervention partici-
pants had significant increases in vegetable intake, intentions 
for meal behaviors and decreases in percentage of energy from 
fat at 10-weeks.

Conclusions:Community involvement in the development 
and implementation of YEAH enhanced theintervention and 
increased the likelihood of a sustainable weight management 
program.This project was supported by National Research Ini-
tiative Grant 2009-55215-05460 from the USDA National Ins-
titute for Food and Agriculture.

Key words: young adult, obesity prevention

PO3002
BEHAVIOR OF ASCORBIC ACID IN OLD RATS 
SUPPLEMENTED WITH ASCORBIC ACID
A. Isaka1, M. Taguchi2, E. Suzuki2

1Ochanomizu University Human Life and Envi-
ronmental Sciences Nutrition Nutrition and Food 
Science, Japan 
2Ochanomizu University Humanities and Sciences 
Food and Nutritional Sciences, Japan

Background and objectives:Antioxidants are more needed 
to inhibit the effects of oxidative stress. L-Ascorbic Acid (AsA) 

known as vitamin C is a water-soluble biologically active antio-
xidant.AsA plays important roles as an oxidant.

Methods:Wistar male rats 10 weeks and 80 weeks old were 
used.Rats were intravenously given AsA (4mg/kg body weight) 
and blood and urine were collected over time. After 7 days of 
AsA supplementation, animals were dissected.

Results:The content of AsA in plasma, liver and kidneys of 
the 80 weeks old rats showed lower levels than that of the 10 
weeks old rats. The content of Glutathione (GSH) in liver of 
the 80 weeks old rats showed lower levels than that of the 10 
weeks old rats.At the AsA supplementation test, the concen-
tration of AsA in plasma of the 80 weeks old rats showed lower 
levels than that of the 10 weeks old rats.The concentration of 
lipid peroxide level in the plasma of the 80 weeks old rats was 
higher than that of the 10 weeks old rats.L-gulono-ƒÁ-lactone 
oxidase (GLO ) mRNA expression in the liver of the 80 weeks 
old rats was lower than that of the 10 weeks old rats.The level 
of Sodium dependent Vitamin C transporter1/2 (SVCT1/2), 
Glucose transporter 1 (GLUT1) mRNA expression in Liver and 
kidneys of the 80 weeks old rats was lower than that of the 10 
weeks old rats.

Conclusions:From the results,it was suggested that the 80 
weeks old rats were more susceptible to oxidative stress than 
the 10 weeks old. It was concluded that increasing age have 
effects on AsA metabolism of rats.

Key words:aging, L-Ascorbic Acid, vitamin C, supplemen-
tation

PO3003
AN INVESTIGATION INTO THE IMPACT OF PAL-
MARIA PALMATA CONSUMPTION ON MARKERS 
OF INFLAMMATORY AND ANTIOXIDANT STATUS 
IN HEALTHY ADULTS.
P. Allsopp1, E. Brown1, C. Gill1, P. Magee1, S. Nitecki1, W. 
Crowe1, A. Soler2, S. Strain1, E. Mc Sorley1

1Northern Ireland Centre for Food and Health, Uni-
versity of Ulster, Cromore Road, Coleraine, Northern 
Ireland, UK 
2Irish Seaweed Centre, Martin Ryan Institute, Natio-
nal University of Ireland, Galway, Ireland

Background and objectives: A vast quantity of in vitro re-
search proposes beneficial antioxidant, anti-inflammatory and 
anti-hypertensive activities of seaweed, albeit few studies have 
investigated these in humans. Palmaria palmata is a popular 
seaweed snack in Northern Europe and Canada with putative 
health benefits being predominately based on anecdotal and 
in vitro evidence. This study aimed to investigate the effect of 
consuming Palmaria palmata on biomarkers of human health.
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Methods: A four week randomised parallel placebo con-
trolled human intervention trial was undertaken to investigate 
the influence of consuming Palmaria palmata (5 g/day) enri-
ched bread (220g/d) on markers of inflammation (C-reactive 
protein – immunoturbidimetric assay) and antioxidant status 
(using the ferric reducing antioxidant power (FRAP) assay). 
Selected toxicological markers were also investigated (liver, 
kidney and thyroid function tests). Analysis of covariance 
(ANCOVA) (with baseline values as co-variates) was used to 
assess between group differences over time (time x treatment 
interaction effects) with controlling for age, sex, BMI and smo-
king status.

Results: The consumption of Palmaria palmata enriched 
bread (n 16) was shown to significantly increase mean (±SD) 
serum CRP (P=0.007) concentration (µg/dL) relative to place-
bo, with a change from 207.94 (± 306.89) at baseline to 241.3 
(± 196.2) post-intervention. Palmaria palmata consumption (n 
16) was also shown to increase mean (±SD) serum thyroid sti-
mulating hormone (TSH) concentration (mIU) relative to the 
placebo group, with a change from 2.50 (± 0.82) at baseline to 
2.93 (± 1.32) post-intervention. No significant changes were 
noted in liver and kidney function tests or antioxidant status in 
either placebo or treatment.

Conclusions: The results from thid human trial showed a 
pro-inflammatory effect of Palmaria palmata alongside alte-
red thyroid function with significantly elevated TSH relative 
to control. More research is needed to elucidate the underlying 
mechanisms responsible for the changes apparent in this study, 
their potential long-term impact on health.

PO3004
EVALUATION OF COMPOSITION CHEMICAL, CA-
ROTENOIDS AND BETA-GLUCAN CONTENT OF JA-
TOBA-DO-CERRADO (HYMENAEA STIGNOCARPA 
MART.) OF THE BRAZILIAN SAVANNA.
C. Olivieri1, C. Silva1, T. Berner1, M. Kowalski1, R. Soares1, 
J A. Arêas1

1Department of Nutrition, School of Public Health, 
University of Sao Paulo, USP, Sao Paulo, Brazil

Background and objectives: There are few studies about 
the nutritional value of the species of the savanna, considered 
one of the most interesting ecosystems in Brazil due to its ex-
tensive biodiversity, which leads to its underutilization. Howe-
ver, jatoba-do-cerrado, an abundant legume of the Brazilian 
savanna, may be a functional food due to its fiber content and 
low glycemic index. Therefore, jatoba-do-cerrado can be used 
to supplement foods, playing an important role in preventing 
chronic diseases such as diabetes. Besides that jatoba-do-cerra-
do stands out for serving for reforestation.The main objective 

of this study was to characterize this variety with a view to in-
troducing it as a commercial raw material. 

Methods: It was determined the proximate composition, 
amino acid profile, fatty acid profile, mineral, carotenoid antio-
xidants and beta-glucans content according to AOAC. 

Results: The jatoba contains (g.100 g-1): moisture 12.8, 
proteins 7.0, lipids 1.2, insoluble fiber and soluble fiber 41.7 
and 11.2, respectively, carbohydrates 23.0, ash 3.0 presenting 
as major minerals (mg.100 g-1): calcium 145, potassium 1352, 
phosphorus 107, manganese 16.78, magnesium 125, zinc 1.11 
and iron 0.74The fatty acids profile showed 75.8 % of unsatura-
ted and 24.2 % of saturated fatty acids. The amino acid profile 
presented some limiting amino acids, suggesting the need to 
combine this legume with other foods. Relative to carotenoid 
antioxidants, it has been found (ìg.100 g-1): lutein 279.78 and 
beta-carotene 16.90. And found a low content of beta-glucans 
(g.100 g-1) from 1.0. 

Conclusions: The results point out that the jatoba has high 
levels of fibers, among these, however at low concentration, 
beta-glucans which are being studied, and important minerals, 
leading to a potential use in developing new products with fea-
tures and benefits that promote health.

Key words: jatoba-do-cerrado, Brazilian savanna, proxima-
te composition.

PO3005
PHYTOCHEMICAL CONTENTS, ANTIOXIDANT 
AND ACETYLCHOLINESTERASE INHIBITORY AC-
TIVITY OF PIDADA (SONNERATIA CASEOLARIS) 
FRUIT EXTRACT, AN EDIBLE MANGROVE FRUIT 
SPECIES
M F. Abu Bakar1, S H. Ali Hassan1

1Universiti Malaysia Sabah, Malaysia

Background and objectives: Plant of Sonneratia caseolaris 
also known locally as ‘Pidada’ ‘Berembang’, ‘Perepat’ or ‘Man-
grove Apple’ among Malaysian, produced an edible mangrove 
fruit species which can be found on tidal mud in mangroves 
area. This small ‘green-apple-like-shape’ fruit has a sour taste 
and usually eaten raw or added in cooking. This study was con-
ducted to investigate the phytochemicals content (total pheno-
lic, total flavonoid, total athocyanins and total carotenoid con-
tent), antioxidant activity and acetylcholinesterase inhibitory 
activity of unripe and ripe fruit of S. caseolaris. 

Methods: Different parts of S. caseolari fruit (flesh and 
stem cap) were extracted using 80% methanol. Phytochemical 
contents were determined using standard spectrophotome-
tric analysis. Meanwhile, antioxidant activity was determined 
using FRAP (ferric reducing antioxidant power), DPPH free 
radical scavenging assays and ABTS decolourization assays. 
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The acetylcholinesterase inhibitory activity was determined by 
enzyme inhibition method. 

Results: The results showed that the total phenolics, total 
flavonoids and total carotenoid contents were higher in the 
flesh part of unripe fruit of S. caseolaris as compared to the 
others with the values of 67.67 ± 0.10 mg (gallic acid equivalent 
/g), 37.06 ± 0.30 mg (rutin equivalent /g) and 5.41± 0.10 mg 
(beta-carotene equivalent/100 g); respectively. No anthocya-
nins content was detected in both unripe and ripe of S. caseola-
ris (stemcap and flesh).The antioxidant and acetylcholinestera-
se inhibitory activity of S. Caseolaris were found higher in the 
flesh of unripe S. caseolaris as compared to other parts. 

Conclusions: S. caseolaris fruit contained an acceptable 
amount of phytochemicals, antioxidants and acetylcholineste-
rase inhibition properties. Therefore, utilization and commer-
cialization of this fruit as natural antioxidant and acetylcholi-
nesterase inhibition sources could offer diverse opportunity for 
for pharmaceutical and nutraceutical applications.

Key words: Phytochemical, antioxidant, acetylcholinestera-
se inhibitor, pidada

PO3006
OPTIMIZATION OF MIX CONDITION WITH PUMP-
KIN, CORN SILK, AND ADZUKI BEAN FOR INHIBI-
TION OF ADIPOCYTE DIFFERENIATION IN 3T3-L1 
CELL
J. HeePark1, R. YoungKim2, E. Park1

1Department of Food and Nutrition Kyungnam 
Univ, 449 Woryeong-dong, Masanhappo-gu, Chan-
gwon, Gyeongnam, Republic of Korea 
2Department of Hotel culinary and Bakery, 
Changsin College, Masanhoewon-gu, Changwon, 
Gyeongnam, Republic of Korea

Background and objectives: Obesity is important public 
concerns and there is increasing demand for effective thera-
peutic strategies. Pumpkin, corn silk, and adzuki bean have 
been used as traditional remediesagainst obesity in Korea. 
Therefore, the purpose of this study was to develop functional 
beverage using pumpkin (P), corn silk (C), and adzuki bean 
(A) with anti-obesity effect. 

Method: The optimum formulation for mixing ingredients 
was achieved using response surface methodology (RSM), 
using a central composite design (CCD). A CCD was applied to 
investigate the mixing effects of independent variables, which 
included the P, C, and A, on dependent variables of glycerol 
and Oil Red O staining. The latter variables are biomarker for 
predicting inhibitory effect on 3T3-L1 adipogenesis. 

Results: These data obtained from the assays fitted well in 
the each model as the lack-of-fit statistic was non-significant 

(p>0.05). The minimum lipid droplet formation (79.9%) by Oil 
Red O staining was found under the following experimental 
conditions: P = 100.8 μg/mL, C = 4.7 μg/mL, and A = 89.2 μg/
mL, respectively. The maximum glycerol content (0.18 mM) 
was found under the conditions: P = 82.2 μg/mL, C = 5.9 μg/
mL, and A = 58.4 μg/mL. To validate the optimized formula, 
the activities were compared with the experimental values. The 
optimal formula on lipid droplet formation was lower forma-
tion thanindividually treated P (100 μg/mL), C (10 μg/mL), 
and A (100 μg/mL). The optimal formula on released glycerol 
was higher release than individually treated samples. 

Conclusion: Our data demonstrate that the developed two 
formulas strongly inhibit the adipocyte differentiation. Fur-
thermore, these beverages might be used as a potential com-
plementary treatment for the obese patients. 

Key words: 3T3-L1 preadipocyte, adipocyte differentiation, 
response surface methodology, functional beverage

PO3007
THE IMPACT OF THE NATURAL PHYTOESTROGE-
NIC DIETOTHERAPYON SEX HORMONE META-
BOLISM IN MENOPAUSAL WOMEN AND RISK OF 
BREAST CANCER
A. Kostrzewa – Tarnowska1, M. Czlapka – Matysik1, M. 
Fejfer1, J. Mierkiewicz1, J. Jeszka1

1Department of Human Nutrition and Hygiene, 
Poznan University of Life Sciences, Poland

Background and objectives:Phytoestrogens arenon-ste-
roidal plant-derived compoundswith strong antioxidant pro-
perties.Phytoestrogensthrough binding to estrogen receptors 
can induce significant estrogenic properties and play a role 
in alleviating thesymptoms of menopause and prevention of 
hormone-dependentcancers. The objective of this study was to 
investigate whether a diet rich in antioxidants would affect sex 
hormone metabolism and reduce the risk of breast cancer.

Methods: The study was conducted among 80 women in 
the perimenopausal period, who were characterized by an in-
creased risk of hormone - dependent cancer. The nutritionalin-
tervention with phytoestrogens enrichedproducts took 9 wee-
ks. The energy, nutritive value and level of antioxidants indaily 
food rations were analyzed using the Wikt Pro computer pro-
gram. Estrogen metabolites (2 OHE, 16-OHE1) were determi-
ned from 24-urine samples by ELISA method. The EMR index 
was calculated. Thetotal antioxidant capacity was measured.

Results: The nutritional intervention based on products 
enriched in phytoestrogens increases antioxidant capacity in 
human plasma (TAC). Moreover, the significant decrease of 
estrogen promoting the cancer (16-OHE1) and increase of the 
metabolite inhibiting carcinogenesis (2-OHE) were observed.
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Simultaneously the studyalso indicated a significant increase of 
estrogen index (EMR).

Conclusions: It was concluded that the higher consump-
tion of antioxidants, especially phytoestrogens, was correlated 
with higher total antioxidant capacity and a significant increase 
of the estrogen index which means reduction of the risk of-
breast cancer.

Key words:antioxidant capacity, phytoestrogens, hormone-
dependent cancer, menopausal women
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BERRIES POLYPHENOLS: A MULTIAPPROACH TO 
DISCLOSE HUMAN HEALTH BENEFITS
L. Tavares1,2, J. Carolina1, R C. Pimpão1, P. Pinto1,3, D. 
Macedo1, A. Gomes1, I. Figueira1, M. Alves1, R B. Ferrei-
ra1,4, C N. Santos1,2

1Instituto de Tecnologia Química e Biológica, Uni-
versidade Nova de Lisboa, Av. da República, Oeiras, 
Portugal 
2Instituto de Biologia Experimental e Tecnológica, 
Oeiras, Portugal 
3Escola Superior Agrária, Instituto Politécnico de 
Santarém, Qta do Galinheiro, Santarém, Portugal 
4Departamento de Botânica e Engenharia Biológi-
ca, Instituto Superior de Agronomia, Universidade 
Técnica de Lisboa, Tapada da Ajuda, Lisboa, Portu-
gal

Berries are well recognized as polyphenols rich fruits, who-
se consumption bring benefits to human health. However, the 
significance of its dietary intake is not well known in particular 
in countries that doesn’t have tradition of harvesting/consu-
ming those fruits. In Portugal, a food frequency questionnaire 
highlighted that berries only represent 9% of fruit daily intake 
of Portuguese population, although assigning 17% of polyphe-
nols daily ingested. Although being a considerable quantity 
of ingested polyphenols, for compounds to be effective they 
must be bioaccessible. Polyphenols after ingestion are exten-
sively altered and their bioaccessible quantities limited. Then, 
studies that intend to clarify the beneficial effects of berry po-
lyphenols should access those alterations and/or take them into 
consideration. An in vitro digestion model has been used to 
mimic gastrointestinal digestion, prior to test berries digested 
metabolites in in vitro cell models (from simple yeast to hu-
man cells). Berries tested in yeast strains ameliorate wild type 
response to oxidative stress and strawberry tree fruits, in par-
ticular, have the ability to rescue an oxidative-sensitive strain 
phenotype. A modulation of cellular defences, such as the glu-
tathione balance, rather than a direct reactive oxygen species 

scavenging was verified. Similar protective mechanisms are 
mediated by blackberries digested metabolites in human cells 
submitted to oxidative stress. Those metabolites seem to exert 
a cytoprotective effect through the activation of preconditio-
ning mechanisms, rather than direct antioxidant capacity. Fi-
nally, human interventions studies have also been conducted 
in order to determine the bioavailable metabolites from berries 
juice, their kinetics and range of physiological concentrations 
in human serum. Then, in future works bioavailable metaboli-
tes could be tested in cell models to study their mechanism of 
action on human body. 

Acknowledgements: This work was supported by EU 
FP7-KBBE-2010-4265942 and FCT through PEst-OE/EQB/
LA0004/2011, PTDC/BIA-BCM/111617/2009 and grants. 

Key words: berries polyphenols, in vitro digestion model, 
cell models, preconditioning mechanism, human intervention 
study. 

PO3384
DEVELOPMENT OF A SWEET AND ENERGETIC 
BAR USING SESAME
M E. Sánchez-Pardo1, E. Jiménez-García1, A G. Tapia-
Lara1, M. Jiménez-Sánchez2, E. Torres-Maravilla1, J. 
Blancas-Nápoles1

1Instituto Politecnico Nacional, México 
2Instituto de Tecnologico de Estudios Superiores de 
Monterrey, Nuevo León, México

Background and objectives: In Mexico, the sesame pro-
duction is 1.3% and is used for preparing sweets, biscuits and 
confectionery in general. The aim of this work was to elaborate 
confectionery products whose main ingredient was the sesame. 

Methods: The products were: hard candy added sesame and 
sesame energetic bar. The materials used were sesame, sucrose, 
citric acid, corn syrup, glucose, gelatin, water, and additives. 
The sesame evaluation was made based on the norm: NMX-
FF-071-1994-SCFI. Non-industrialized products for human: 
use, oil, and sesame (Sesamum indicum l.). The chemical com-
position of sesame was 16.69 g/100 g protein, 50.90 g/100 g fat, 
crude fiber 15.70 g/100 g, 5.01 g/100 g ash, 12.76 g/100 g carbo-
hydrates. The evaluation was conducted sesame toasting time, 
effect of temperature, the effect of added water, sugar substitu-
te, effect of citric acid, in the crystalline state. 

Results: Final formulation in 100 g solid: 23.67 g water; 
35.51 g sucrose; 23.67 g glucose; 20 g roasted sesame, 0.47 g 
citric acid. The best sesame seed was stripped of its bark, the 
addition of glucose to the formulation was essential and esta-
blished for the production of hard candy; citric acid was added 
to sesame hard candy, which was added at the end and in the 
crystalline state. In order to develop sesame energetic bar was 
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recommended the presence of amaranth. In addition required 
the presence of a mold release agent (wax paper thin), a bon-
ding agent (starch gels in cold) a baking process to achieve a 
desirable texture. The effect of the size of final products is a 
feature to provide single servings. Of manufactured products 
found greater acceptance sesame bar. 

Key words: Hard candy; energetic bar; sesame; citric acid; 
glucose. 

PO3385 
EFFECT OF FEEDING OMANI HALWA ON THE 
GROWTH PERFORMANCE, BLOOD GLUCOSE AND 
PLASMA LIPID PROFILE OF SPRAGUE-DAWLEY 
RATS
A. Ali1, A Z. Khalid1, M. Waly1, D. Sankar1,2, E. Johnson1,3

1Department of Food Scienec and Nutrition, Sultan 
Qaboos University, Oman 
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Sultan Qaboos University, Oman

Background and objectives: Omani halwa is a traditional 
sweet delicacy. We evaluated effect of feeding different levels 
of Omani halwa on growth performance, blood glucose, glyca-
ted hemoglobin (HbA1c) and plasma lipid profile of Sprague-
dawley (SD) rats. 

Methods: Forty-two male SD-rats of 4 weeks old were 
randomly divided into 7 groups containing 6 rats in each. Six 
experimental diets (in which normal rat chow was replaced 
with either white or black Omani halwa at 10, 15, and 20% 
level) were prepared and fed for 10 weeks. The group fed on 
rat chow acted as control. At the end rats were euthanized by 
cervical dislocation and blood (plasma) collected was analy-
zed for various biochemical parameters. Results: No significant 
(P < 0.05) differences were observed in feed consumption and 
growth rate of rats fed different levels and types of halwa as 
compared to control. The blood glucose level in rats fed diffe-
rent experimental diets did not vary (P < 0.05) as compared to 
control. The HbA1c values however differed significantly (P < 
0.05) and the rats fed diets containing 20% of halwa showed 
significantly (P < 0.05) higher HbA1c values as compared to 
control group. Similarly rats fed diets containing 20% of halwa 
showed significantly (P < 0.05) higher TC and HDL-C values as 
compared to control. No significant (P < 0.05) differences were 
however observed in TG, LDL-C, and TC/HDL-C ratio of rats 
fed various experimental diets. The plasma creatinine levels di-
ffered significantly (P < 0.05) whereas plasma albumin levels 
did not differ (P > 0.05) in rats fed various experimental diets. 

Conclusion: Feeding Omani halwa at 15% level did not 
affect the growth, blood glucose, HbA1c levels and lipid profile 
of rats. 

Acknowledgement: Financial assistance was provided by 
SQU (IG/AGR/FOOD/01/11).
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HbA1c, lipid profile. 
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MUSHROOM PROTEIN CONCENTRATES AS A 
PROTEIN SOURCE OF HIGH NUTRITIONAL VALUE
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Background and objectives: Nowadays is well accepted 
that a diet based in vegetable proteins is healthier than one 
based in animal proteins. Usually industrial protein concen-
trates are obtained by a wet procedure, i.e, protein extraction 
in alkaline solution and precipitation at its pI. This procedu-
re implies a denaturalization of protein and loss of functional 
properties, and the reduction of other important functional 
products (polyphenols, vitamins, etc.). However, obtaining of 
protein concentrates by dry procedures (selective screening 
and elutration) allows obtaining products with 40-50% native 
proteins retaining main of the others functional compounds. 
In this work we present the characterization of mushroom pro-
tein concentrates obtained from industrial mushroom (Agari-
cus bisporus) by-products, by a dry procedure. 

Methods: Mushroom were made into flour and fractionated 
by a dry procedure attaining four fractions: F-I, F-II, F-III and 
F-IV, which were analysed (humidity, ashes, proteins, carbohy-
drates, lipids, aminogram, solubility, water and oil retention. 

Results: Mushroom flour (18.9%) has been concentrated 
by a dry procedure. Fractions F-III and F-IV present a protein 
concentration of 45.1% and 56.7%, respectively. F-IV amino 
acidic composition is well equilibrated (46.36 mg AEE/100 mg 
protein). This product can be used for the preparation of food 
product or formulas. The content in AEE covers the FAO and 
OMS recommendations for infants (45.6 mg AEE/ 100 mg pro-
tein), pre-schoolers (32.0 mg AEE/ 100 mg protein) and adults 
(11.1 mg /100mg protein). 

Conclusion: The main advantage of this product is that 
the proteins conserve their native conformations retaining, 
practically, all its functional properties, and it conserves other 
functional products (polyphenol, vitamins, fibre…) constitu-
ting a good sources for the preparation of food products or for-
mulas for young and old peoples. 
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OLIVE LEAF BIOACTIVES: EXTRACT COMPOSI-
TION, ABSORPTION AND METABOLIC EFFECTS IN 
HUMANS
S. Hodgkinson1, M. de Bock1, R. Schlothauer2, W. Cut-
field1

1Liggins Institute, University of Auckland, Australia 
2Comvita New Zealand Ltd, Te Puke, New Zealand

Bacground and objectives: Studies of the metabolic bene-
fits of bioactives in olive leaf (from Olea europaea L.) are con-
founded by research using virgin olive oil owing to the differing 
phenolic composition of the two sources. Objectives of the cu-
rrent study were: 1. To profile the bioactives in Olive Leaf Ex-
tract (OLE); 2. To examine the bioavailability of key bioactives 
in OLE and; 3. To determine effects of OLE on insulin-sensiti-
vity (IS) in a population at risk of developing type two diabetes. 

Methods and results: 1. Analysis of OLE phenolics revea-
led OL and hydroxytyrosol (HT) to be the major constituents 
(83.7% w/w and 12.4% w/w abundance respectively). 2.Volun-
teers received either encapsulated or liquid OLE as acute oral 
doses and plasma and urine samples collected. Conjugated 
metabolites of HT (sulphated and glucuronidated) were the 
major forms identified in plasma and urine. Peak OL concen-
trations were 15 – 20 fold lower than HT metabolites in plasma 
and greater following liquid than capsules (p=0.004). Similarly 
the time-to-peak conjugated HT concentration in plasma was 
shorter for liquid than capsules (93 vs 64 minutes; p=0.031). 
Conjugated HT species were the major forms identified in uri-
ne with >80% being cleared within 8hours. The data shows that 
OLE effectively delivers oleuropein and hydroxytyrosol meta-
bolites to plasma in humans. 3.	 Effect of OLE on IS was 
determined using encapsulated OLE (51.1 mg oleuropein, 9.7 
mg hydroxytyrosol per day) in middle-aged, overweight males 
using a ‘gold-standard’ trial design. Participants (n = 46) re-
ceived capsules containing OLE or placebo for 12 weeks befo-
re washing out and crossing over to the other treatment. OLE 
supplementation was found to improve IS by 15% (p=0.024) 
and pancreatic β -cell responsiveness by 28% (p=0.013). 

Conclusion: We conclude supplementation with OLE is a 
useful preventative treatment for those at risk of developing 
type 2 diabetes. 

Key words: Olive leaf, oleuropein, hydroxytyrosol, insulin-
sensitivity. 
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TREATMENT WITH A SYNBIOTIC CONCEPT REDU-
CES ASTHMA-LIKE SYMPTOMS AND INDUCES RE-
GULATORY RESPONSES IN A MURINE MODEL OF 
CHRONIC ALLERGIC ASTHMA
G. Folkerts1, S. Sagar1,2, M. Morgan1, J. Garssen1,2, N. 
Georgiou1, A. Kraneveld1, P. Vos1,2 

1Utrecht Institute for Pharmaceutical Sciences, 
Faculty of Science, Utrecht University, Utrecht, The 
Netherlands 
2Danone Research, Centre for Specialised Nutrition, 
Wageningen, The Netherlands

Background and objectives: Asthma is a chronic inflam-
matory disease affecting over 300 million people worldwide. 
Despite the effectiveness of the current treatments, over 50% of 
asthmatics are poorly controlled. This study explores the thera-
peutic effects of long-term treatment with a specific combina-
tion of Bifidobacterium breve M-16V and non-digestible oli-
gosaccharides on asthma-like symptoms in a chronic allergic 
asthma model. Methods: Animals were sensitized (intraperito-
neally) and challenged with ovalbumin (aerosol). After the first 
tree aerosol challenges, mice received saline or a synbiotic con-
cept of Bifidobacterium breve M-16V, short- and long-chain 
fructo-oligosaccharides and pectin-derived acidic oligosaccha-
rides by oral gavage and were challenged with ovalbumin tree 
times a week for one month. Pulmonary airway inflammation, 
Th-specific cytokines and transcription factors in lung tissue, 
mast cell degranulation, airway remodeling and other parame-
ters were examined. 

Results: B. breve M-16V and non-digestible oligosacchari-
des suppressed the influx of pulmonary eosinophils, but not 
macrophages, lymphocytes and neutrophils. Reduced levels 
of serum mouse mast cell protease-1 indicates a reduction in 
mucosal mast cell. The expression ratios of T cell transcription 
factors in lung tissue suggest that active treatment stimulates a 
regulatory T-cell phenotype, which is supported by the cytoki-
ne expression profile. In addition, the Foxp3 mean fluorescence 
intensity in blood CD4+ T cells was increased. 

Conclusion: B. breve M-16V with non-digestible oligosac-
charides, administered in a therapeutic way, has strong anti-
inflammatory properties and induces regulatory responses in a 
chronic allergic asthma model. Interestingly, oral gavage with 
the concept leads to modulation of immune responses in the 
lungs, showing immunomodulatory effects that are not limited 
to the gastro-intestinal tract. This concept may be beneficial in 
the treatment of chronic asthma and/or allergic conditions. 

Key words: B. breve M-16V, non-digestible oligosacchari-
des, allergy, therapy, immune response asthma and/or allergic 
conditions. 
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PO3389
LEAF CONCENTRATES; LOW COST NATURAL 
SUPPLEMENTS TO COMBAT MICRO NUTRIENT 
DEFICIENCIES
S. Sapur1, J. Avvari2

1Akkshaya Foundation,Hyderabad, A.P, India 
2Professor in Food and Nutrition, Dept of Home 
Science, Sri Padmavathi Mahila Viswa Vidyalayam, 
Tirupati, A.P, India

Background and objectives: The World Health organiza-
tion has estimated the prevalence of clinical and sub clinical vi-
tamin A deficiency in India is among the highest in the world. 
According to National Family Health Survey (NFHS), seventy 
three percent of Indian population suffers with anemia. Green 
leafy vegetables (GLV) are treasure trove of micronutrients but 
seasonal. Preservation of these GLV, ensures availability of nu-
trients round the year To preserve, develop nutrient dense leaf 
concentrates from seasonal GLV and to find out the appropria-
te dehydration method to minimize the nutrient losses. 

Methods: seasonal locally available four GLV (piper 
betel,Murraya Koenigii,Trigonella foenum graecum, Mentha 
Spicata) were selected for the study, they were pretreated, blan-
ched at 900C for 1 minute with magnesium oxide, and dried in 
solar cabinet driers which were with and without Ultra violet 
(UV) reduction filter. Time, temperature and yield of the leaf 
concentrate were noted. The leaf concentrates were analysed 
for carotene and iron content. Nutritionally dense traditional 
food products were developed using leaf concentrate, and or-
ganolepticaly evaluated. 

Results: Carotene and iron concentration of leaf concen-
trates increased by 7 to 8 times in comparison with fresh green 
leafy vegetables. The nutrient and yield of the leaf concentrate 
was much higher from solar cabinet drier with UV reduction 
filter. The carotene content ranged from10821 - 14017µg/100g 
and iron content varied from 21.7mg- 88.1 mg/100gm. Statis-
tical analysis of the organoleptic evaluation of traditional food 
items with leaf concentrate was excellent, (P value <0.1) 

Conclusion: In developing countries multiple micronu-
trient deficiencies are common than single deficiency. The leaf 
concentrate powders can provide many micronutrients nu-
trients like carotene iron and others. Further research is needed 
to standardize dehydration technique with minimum nutrient 
losses and innovative ways to incorporate leaf concentrate in 
traditional foods. 

Key words: Green leafy vegetables, leaf concentrate, micro-
nutrient deficiency, solar driers. 

PO3390
VITAMIN C FROM GUAVA CONSUMED WITH 
MUNGBEAN WITH MODEST NATIVE IRON IN-
CREASES AVAILABLE IRON FOR ERYTHROPOIESIS 
AND HEMOGLOBIN BUT NOT IRON STORES
V. Rani1,2, D. Moretti3, N. Khetarpaul1, M B. Zimmer-
man2,3, S. Jood1, I D. Brouwer2

1Department of Foods and Nutrition, Chaudhary 
Charan Singh Haryana Agricultural University, Hisar, 
India 
2Division of Human Nutrition, Wageningen Univer-
sity, The Netherlands 
3Department of Health Science and Technology, 
Institute of Food Nutrition and Health, Laboratory 
of Human Nutrition, ETH Zürich

Background and objectives: Consumption of modest na-
tive iron containing foods with vitamin C rich foods could be 
an effective strategy in improving iron status of schoolchildren. 
The study was aimed to assess the effect of mungbean based 
test meal with and without guava on iron status of rural school-
children 

Methods: This study was conducted in Hisar district of 
Haryana State, North India. Mungbean based test meal i.e. 
mungdal and guava were analysed for energy, protein, fat, car-
bohydrate, iron, phytic acid, polyphenols and vitamin C. A 
randomized controlled, 7-mo, trial was conducted in 6–10-y-
old schoolchildren (n = 200) who were randomly assigned to 
receive either a daily portion of mungdal alone (MB) or mung-
dal served with fresh guava(MBG). Average consumption 
amounts of mungdal and guava, height, weight, hemoglobin, 
soluble transferrin receptor, serum ferritin, α1-Acid glycopro-
tein and C-reactive protein were measured at baseline and at 
7 mo. 

Results: The molar ratio of iron and vitamin C served to MB 
group was 1:0.5 while for MBG group was 1:18. Providing gua-
va with mungdal for 7 mo improved hemoglobin significantly 
by 3.7g/L (95% CIs: 1.6-5.6; P< 0.001) and reduces soluble 
transferrin receptors significantly by 7.6% (95% CIs: 2.1-12.7; 
P< 0.05) compared to mungdal alone. Though serum ferritin 
was improved in MBG however, this difference was not found 
to be significant (P= 0.34). MBG group had a non-significant 
change in body iron stores by 0.7 mg/kg of body weight (95% 
CIs: -0.3,1.6; P= 0.16), compared to MB. 

Conclusion: Long term consumption of vitamin C (75g) 
from natural source (Guava) consumed with low iron (3.2 mg) 
meals reduces iron deficiency anaemia in schoolchildren. Ab-
sorbed iron is preferentially utilised to increase erythropoiesis 
over iron stores 

Key words: Mungbean, guava, erythropoiesis, haemoglo-
bin, children. 
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AGRIMONIA PILOSA LEDEB. AQUEOUS EXTRACT 
IMPROVES IMPAIRED GLUCOSE TOLERANCE IN 
HIGH FAT FED RATS BY DECREASING HEPATIC IN-
FLAMMATION
Y M. Lee1, S Y. Nam1, M J. Kim1, Y S. Kim1, H H. Jang1, S M. 
Kim1, H R. Kim1
1Rural Development Administration, Suwon, Repu-
blic of Korea

Background and objectives: The purpose of this study is to 
investigate the effects of aqueous extract from Agrimonia pi-
losa on impaired glucose metabolism induced by high fat diet 
in rats. 

Methods: Male Sprague Dawley rats were assigned to the 
following groups (n=10): normal fat diet (NF); high fat diet 
(HF); high fat diet with 0.1% A. pilosa aqueous extract (HFA). 
Experimental diets were fed for 16 weeks. At the end of the 
treatment, liver was isolated and serum was collected for bio-
chemical analysis. 

Results: HF group had significantly increased liver weight 
compared with NF group by inhibiting hepatic lipid accumula-
tion (p<0.05), however there was a significant decrease in liver 
weight by supplementation of A. pilosa aqueous extract. In oral 
glucose tolerance test at 15 week, we observed the blood glu-
cose levels of the HFA group were lower than those of the HF 
group at 30, 60, 120 min after glucose administration (p<0.05). 
In addition, dietary A. pilosa aqueous extract increased serum 
adiponectin concentration compared with HF group (p<0.05). 
These effects of A. pilosa aqueous extract were accompanied 
by reduced hepatic expression of tumor necrosis factor-α, sup-
pressor of cytokine signaling-3, interleukin-6, and interleukin-
1β (p<0.05). 

Conclusions: These data suggest that A. pilosa aqueous 
extract can improve insulin resistance in high fat fed rats by 
decreasing hepatic inflammation. 

Acknowledgements: This study was carried out with the 
support of the Research Program for Agricultural Science & 
Technology Development (Project No. PJ00883902). 

Key words: Agrimonia pilosa, insulin resistance, hepatic 
inflammation. 
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LIVE-CELL IMAGING STUDY ON ANTI-ADIPOGE-
NIC AND APOPTOTIC EFFECTS OF A POLYPHENO-
LIC RESVERATROL DURING ADIPOCYTE DIFFE-
RENTIATION
H. Ihara1, Ogawa. M2, Y. Magata2

1Wakayama Medical University School of Medicine, 
Wakayama, Japan 
2Medical photonics research center, Hamamatsu 
university school of medicine, Hamamatsu, Japan

Background and objectives: In the present study, using 
fluorescent live-cell imaging system, we demonstrate an apop-
totic effects of resveratrol, a polyphenolic compound present 
in grapes and other foods, on adipocyte differentiation. We 
hypothesize that resveratrol inhibits adipocyte differentiation 
through an induction of apoptosis in early-stage cells of adipo-
cyte conversion. 

Methods: Adipocyte conversion and induction of apoptosis 
of 3T3-L1 cells were observed using fluorescent dyes, BODIPY 
and Alexa568-conjugated annexin V, respectively. Time-lapse 
cell imaging was performed using BioStation system (Nikon 
Tokyo), which consists of CO2 incubator incorporating fluo-
rescent microscopy with CCD camera. 

Results: Resveratrol treatments during differentiating stage 
induced apoptosis not in mature adipocytes but in early-stage 
cells of adipocyte conversion, which resulted in a dramatic 
inhibition of adipogenesis. Even in differentiated 3T3-L1 adi-
pocytes (Day 6), mature adipocytes did not undergo apoptosis 
in response to 24 hr-treatments of resveratrol, whereas newly 
differentiating cells did. Next, we tried to elucidate anti-adi-
pogenic effects of resveratrol in vivo, ob/ob mice were treated 
with resveratrol by daily oral administration (50 mg/kg B.W.). 
After 1-month treatment, 10% body weight loss was observed 
in these obese mice. Furthermore, CT scan before and after 
resveratrol administration showed that there were no clear re-
gional differences in the reduction of adipose tissue mass, but 
abdominal subcutaneous adipose tissue seem to be reduced by 
these treatments. 

Conclusions: These results suggest that resveratrol reduce 
adipose tissue mass in part through an induction of apoptosis 
in the early-stage cells of adipocyte differentiation. 

Key words: Fluorescent live-cell imaging, apoptosis, adipo-
cyte differentiation. 
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PO3393
A BIOLOGICAL SCREENING TEST TO DETERMINE 
THE ANTIOXIDANT POTENCIES OF WINE CONSTI-
TUENTS
L. Dugo1, F. Chiara1, S. Grasso1, M G. Belluomo1, M. Da-
chà1, E. Bergamini2

1Integrated Research Center, Università Campus 
Bio-Medico di Roma, Italy 
2Research Center of Biology and Pathology of 
Aging, University of Pisa, Italy

Background and objectives: Several studies remarked the 
importance of consuming antioxidants-rich food in the daily 
diet. The beneficial effects rely on different phytochemicals, 
among which polyphenols. Many different methods have been 
reported for the in vitro study of antioxidant capacity of natu-
ral molecules. These are mainly chemical methods. Cell-based 
in vitro systems have also been reported. They might provide 
results on biological effects of molecules. We present a novel 
bioassay for the determination of food antioxidant potential 
using isolated red blood cell (RBC) membranes. The method 
was applied to test the protection effect of red wine samples 
against RBC membranes induced oxidative stress. 

Methods: RBC membranes were isolated through filtration 
under vacuum of lysed erythrocytes. Isolated membranes were 
irradiated with UV-B light and malondialdehyde levels were 
measured as an indicator of lipid peroxidation. Red wine sam-
ples were characterized for phenolic composition and antioxi-
dant activity by both Trolox Equivalent Antioxidant Capacity 
(TEAC) method and the RBC membranes bioassay. 

Results: Total phenol content was estimated by Folin-Cio-
calteu assay, total flavonoid and anthocyanin contents were de-
termined by spectrophotometric methods. To classify red wine 
samples on the base of their chemical characteristic, principal 
component analysis was performed. The obtained score plot 
showed wines grouped in distinct clusters. Four wine samples 
dilutions were tested for the ability to protect isolated RBC 
membranes from UV-B-induced oxidation. Results showed a 
trend of protection, proportional to sample dilution and dis-
tinctive for each wine sample. Correlation analysis of results 
obtained from bioassay showed high coefficient values between 
antioxidant capacity and TEAC, total phenols and flavonoid le-
vels. On the contrary, anthocyanin content seems to have no 
direct relation with antioxidant activity. 

Conclusions: The isolated RBC membranes based bioas-
say represents an effective alternative to common chemical 
methods for determining the antioxidant potential of food ma-
trices. 

Key words: Antioxidant capacity, polyphenols, erythrocyte 
membranes. 
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BIFIDOBACTERIUM BREVE TREATMENT IS AS 
EFFECTIVE AS BUDESONIDE AT REDUCING IN-
FLAMMATION IN A MURINE MODEL OF CHRONIC 
ASTHMA
S. Sagar1,2, M. Mary1, P. Vos2, J. Garssen1,2, J. van Bergen-
henegouwen2, N. Georgiou2, A. Kraneveld1, G. Folkerts1

1UIPS, Division of Pharmacology, Faculty of Science, 
Utrecht University, The Netherlands

2Danone Research, Centre for Specialised Nutrition, 
Wageningen, The Netherlands

Background and objectives: Asthma is estimated to affect 
as many as 300 million people worldwide and its incidence and 
prevalence are rapidly increasing throughout the world, espe-
cially in children and within developing countries. Recently, 
there has been a growing interest in the use of potentially bene-
ficial bacteria for allergic diseases. This study is aimed at explo-
ring the therapeutic effects of long-term treatment with two di-
fferent beneficial bacterial strains (Bifidobacterium breve and 
Lactobacillus rhamnosus) and a glucocorticoid (budesonide), 
as a reference treatment, on inflammatory response in a muri-
ne model for chronic allergic asthma. 

Methods: To mimic the chronic disease in asthmatic pa-
tients, we used the murine ovalbumin-induced asthma model 
combined with prolonged allergen exposure. Airway function; 
pulmonary airway inflammation; airway remodelling, mRNA 
expression of pattern recognition receptors, Th-specific cytoki-
nes and transcription factors in lung tissue; mast cell degranu-
lation; in vitro T cell activation; and expression of Foxp3 in 
blood Th cells were examined. 

Results: Lactobacillus rhamnosus reduced lung resistan-
ce to a similar extent as budesonide treatment in chronically 
asthmatic mice. Pulmonary airway inflammation, mast cell 
degranulation, T cell activation and airway remodelling were 
suppressed by all treatments. Beneficial bacteria and budeso-
nide differentially modulated the expression of toll-like recep-
tors (TLRs), nod-like receptors (NLRs), cytokines and T cell 
transcription factors. Bifidobacterium breve was the most po-
tent inducer of regulatory T cell responses, increasing Il10 and 
Foxp3 transcription in lung tissue and augmenting the mean 
fluorescence intensity of Foxp3 in blood CD4+ T cells. These 
observations suggest that Bifidobacterium breve is an inducer 
of regulatory T cell responses in the airways as well as systemic. 

Conclusion: These findings show that Bifidobacterium 
breve has strong anti-inflammatory properties that are com-
parable to budesonide and therefore may be beneficial in the 
treatment of chronic asthma. 

Key words: Probiotics, allergy, inflammation, immunology, 
airway function, therapy. 
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PO3395
BUCKWHEAT ENRICHED BREAD PRODUCTION 
AND ITS NUTRITIONAL BENEFITS
T. Bojnanska1, C. Peter2, D. Urminska3, R. Gazar1

1Department of Storing and Processing Plant Pro-
ducts, Faculty of Biotechnology and Food Sciences, 
Slovak University of Agriculture In Nitra, Slovak 
Republic 
2Department of Human Nutrition, Faculty of Agro-
biology and Food Resources, Slovak University of 
Agriculture in Nitra, Slovak Republic 
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Faculty of Biotechnology and Food Sciences, Slovak 
University of Agriculture in Nitra, Slovak Republic

Background and objectives: Buckwheat is introduced into 
the diet as an alternative crop of renewed interest thanks to its 
nutritive and health-promoting value. Buckwheat grains and 
hull consist of some components with healing properties and 
biological activity (flavonoids, phenolic acid, phytosterols). The 
biological activities of flavonoids are related to their antioxida-
tive effects. 

Methods: A clinical study based on a daily consumption of 
200 g of enriched bread (30 % buckwheat) was conducted on 
the group of 33 volunteers during a period of four weeks, after 
which the selected parameters in their blood were evaluated. 
Three intravenous blood samples were taken: before the clini-
cal study, immediately after it and after another four-week pe-
riod. The blood parameters (minerals, Mg, Fe, creatinine, urea, 
chloride, cholesterol, TAS, and triglyceride level) were measu-
red by biochemical analyser. 

Results: The daily consumption of buckwheat enriched 
bread (30 % buckwheat, 200 g bread, 3.8 g rutin) during the 
clinical study caused a significantly increased iron level in the 
blood of the volunteers and significantly decreased the trigly-
ceride, HDL cholesterol, creatinine, calcium and magnesium 
level. The total cholesterol, urea and chloride levels decreased 
insignificantly. Data suggested that buckwheat was a significant 
antioxidant as TAS in human plasma and that the increased 
TAS level through doses of buckwheat bread could be useful as 
a free radical scavenger. 

Conclusions: In general it can be concluded that the regular 
consumption of buckwheat enriched bread brings nutritional 
benefits to the consumers and with long-term consumption 
can have a protective effect thanks to the numerous nutraceu-
tical compounds of buckwheat. Acknowledgements: The Paper 
was supported by the project: Development of International 
Cooperation for the Purpose of the Transfer and Implemen-
tation of Research and Development in Educational Programs 
conducted by the Operational Program: Education, ITMS 
code: 26110230085 

Key words: Buckwheat enriched bread, antioxidants, bio-
chemical blood parameters. 
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EFFECTS OF A FERMENTED TEA MANUFACTU-
RED BY MIXING GREEN TEA LEAVES AND UNRIPE 
ORANGE ON LIPID METABOLISM IN RATS
K. Tanaka1, H. Nakayama1, N. Yuito2, A. Okushima1, Y. 
Miyata2, Y. Miyata-Kuroda2, Y. Nagata2,3, S. Tamaru2

1Graduate School of Human Health Science, Univer-
sity of Nagasaki, Japan 
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Nagasaki, Japan 
3University and Government cooperation, Nagasaki 
University, Japan

Background and objectives: We manufactured a new fer-
mented tea made with tea-rolling processing of green tea leaves 
and unripe orange. The fermented tea has good taste and good 
flavor. This tea extract contained a relatively high amount of 
hesperidin derived from unripe orange and black tea polyphe-
nols generated from catechin in green tea leaves. In general, a 
water solubility of hesperidin is low, but hesperidin contained 
in this fermented tea has high water solubility, thus expecting 
high bioavailability. We examined effects of feeding the fer-
mented tea on lipid metabolism in rats. 

Methods: Third crop of green tea leaves and fresh unripe 
orange were mixed at a ratio of 3 to 1, kneaded with a tea roller 
at room temperature for 20 min, and dried by tea drier. We 
used freeze-dried powder of the fermented tea extract as a test 
sample. Male SD rats were fed a diet containing 0.5 or 0.75% 
sample powder for 4 weeks ad libitum. Next, the efficacy of 
feeding fermented tea on lipid metabolism was compared with 
green tea or unripe orange alone. 

Results: Feeding fermented tea tended to decrease white 
adipose tissue weight and serum triacylglycerol concentration. 
This tea extract significantly and dose-dependently reduced 
liver triacylglycerol and cholesterol levels. Hepatic triacylgly-
cerol-lowering activity of fermented tea was more potent than 
green tea and unripe orange. 

Conclusions: We suggested that the new fermented tea ma-
nufactured by mixing green tea leaves and unripe orange ex-
hibits hypotriacylglycerolemic properties through improving 
water-solubility of hesperidin. 

Key words: Water-soluble hesperidin, unripe orange, green 
tea leaves, triacylglycerol, rats. 
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IDENTIFICATION OF PHENOLIC COMPOUNDS BY 
LC-MS IN DRINKS OBTAINED BY GLUCONIC FER-
MENTATION FROM STRAWBERRY (FRAGARIA 
ANANASSA)
M A. Álvarez-Fernández1, R. Hornedo-Ortega1, P. Here-
dia del Orbe1, A B. Cerezo1, A M. Troncoso1, M C. García-
Parrilla1

1University of Sevilla, Food Science and Nutrition 
Departement, Sevilla, Spain

Background and objectives: Strawberry is very well-
known as a rich source of bioactive compounds (polyphenols, 
vitamins, etc.), however, it is a very perishable fruit which fre-
quently produce surplus every season. Thus, the use of straw-
berry to produce new products such as fermented beverages 
is an industrial alternative providing an economic worthwhile 
solution. Gluconic fermentation is a biotechnological alterna-
tive which transforms the glucose into gluconic acid, leaving 
unaltered the original fructose. Furthermore, fructose remains 
in the product to confer sweetness and its consumption is to-
lerated by diabetics. The aim of this work is to determine the 
polyphenolic profile of this fermented product to accomplish 
the description of its bioactive compounds which may exert 
healthy effects. 

Methods: The samples used were strawberry purees fer-
mented with Gluconobacter Japonicum. A total of six gluconic 
(n=6) fermentation was completed giving a total of 12 fermen-
ted products (n= 6 x 2 duplicates). We analysed the polypheno-
lic compounds by LC-MS/MS method. 

Results: A total of 22 phenolic compounds were identified 
including phenolic acids, hydrocycinnamic acids, procyani-
dins, flavanols, tannins and stilbenes. Resveratrol and polydac-
tin (resveratrol-glucoside) were identified for the first time in 
strawberry gluconic fermented product. Tannins compounds 
such as agrimoniin, sangin H10, HHP-galloyl glucoside and 
monogalloyl glucoside, described in strawberry, were still pre-
sent in the product after the fermentation process. 

Conclusions: The final products result in a rich source of 
bioactive compounds, being of interest from a nutritional and 
commercial perspective, especially for those consumers with 
dietary restrictions such as diabetics, who can benefit from a 
non-glucose drink with healthy properties. 

Acknowledgements: We are grateful for the funding provi-
ded by the Spanish Government (Project MICINN AGL2010-
22152-01), and to HUDISA Desarrollo Industrial S.A. (Spain), 
the University of Cordoba (Spain) and the University of Rovira 
i Virgili (Spain) for providing the samples. 

Key words: Phenolic, strawberry, LC-MS/MS, fermented, 
gluconic. 
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IMPROVEMENT OF FUNCTIONALITY OF RICE BY 
NEW FERMENTATION METHOD OF RED MOLD
E. Seo1, Y J. Park1
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Seongnam-si, Gyeonggi-do, Korea

Background and objectives: Red mold rice is a traditio-
nal oriental food and has been used as a healthy food. It has a 
bioactive compound such as monacolin K, which is reducing 
serum cholesterol level. Red mold rice is generally produced by 
solid state fermentation of Monascus strain and production of 
monacolin K depends on the type of fermentation system and 
cultivation conditions. In this study, red mold rice was produ-
ced in the new solid state fermentation system, roller bottle, 
which is compared to the general cultivation system, upright 
bottle. 

Methods: Roller bottle system was developed for the solid 
state fermentation of red mold rice, modified from drum type 
bioreactor. Many glass bottles were laid down and rolled on the 
roller system. Monascus ruber KCTC 6122 was cultured in the 
liquid media for 3 days, and 8% (v/w) seed was inoculated to the 
autoclaved rice in the bottle. The inoculated rice was incubated 
at 25ºC for 40 days, in the upright glass bottle and roller bottle, 
respectively. Results: Monacolin K content in the red mold rice 
produced in roller bottle system was as about 1.5 fold as that of 
in upright bottle system. The ratio of active form was similar to 
each other. Coefficient of variation was much smaller in roller 
bottle system than in upright bottle system, which means that 
the rice is fermented uniformly in roller bottle system. 

Conclusions: The roller bottle culture system as a new so-
lid state fermentation system was very useful to improve the 
functionality of rice and could be applied to a commercial pro-
duction. 

Key words: Rice, monacolin K, functionality, fermentation. 
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PO3399
INFLUENCE OF MODERATE RED WINE CONSUMP-
TION IN THE PREVENTION OF CARDIOVASCULAR 
DISEASES AND METABOLIC SYNDROME
P. Chlebo1, U. Dana2, T. Bojnanska3, M. Gazarova1, M. 
Schwarzova1, P. Lenartova1, S. Ailer4

1Department of Human Nutrition, Faculty of Agro-
biology and Food Resources, Slovak University of 
Agriculture In Nitra, Slovak Republic 
2Department of Biochemistry and Biotechnology, 
Faculty of Biotechnology and Food Sciences, Slovak 
University of Agriculture in Nitra, Slovak Republic 
3Department of Storing and Processing Plant Pro-
ducts, Faculty of Agrobiology and Food Resources, 
Slovak University of Agriculture in Nitra, Slovak 
Republic 
4Department of Fruit Production, Viniculture and 
Enology, Horticulture and Landscape Engineering 
Faculty, Slovak University of Agriculture in Nitra, 
Slovak Republic

Background and objectives: Epidemiological, experimen-
tal and clinical investigations have shown that diets supple-
mented with moderate quantities of alcoholic beverages lead 
to biochemical changes, that are widely regarded to prevent 
cardiovascular disease. Red wine contains a naturally rich sou-
rces of antioxidants which may protect the body from oxidative 
stress. We investigated the relationship between red wine in-
take and civilization diseases. 

Methods: Research consisted of regular consumption of 
wine recommended doses according to predetermined con-
ditions during the period of 6 weeks (7 days a week). It was 
attended by 11 women and 13 men aged 28-64 years. The con-
sumption of wine has always conducted during dinner after a 
day abstinence. Dose of alcohol was determined to 200 ml red 
wine Lemberger (WINERY MASARYK, Slovakia). Consumed 
diet did not affect us in any way, the probands were without 
changing their eating habits and also without changing their li-
festyle. We measured subjects blood pressure, anthropometric 
parameters and biochemical blood parameters. 

Results: Daily intake of Lemberger during six weeks was as-
sociated with lower plasma levels of total cholesterol (5.66±1.12 
vs 5.36±1.04), triglycerides (1.68±0.23 vs 1.47±0.66), LDL 
cholesterol (3.46±0.81 vs 3.26±0.76) and glucose (5.35±0.82 
vs 5.26±0.78). On the contrary we recorded higher level of 
„good„ HDL cholesterol (1.42±0.63 vs 1.80±0.58). Systolic and 
diastolic blood pressure was also decreased. 

Conclusions: Research results have shown that moderate 
consumption of red wine have a positive impact on changes 
of WHR index. Our study demonstrates a positive association 
between moderate wine consumption and risk of cardiovascu-
lar disease and metabolic syndrome. 

Acknowledgements: The Paper was supported by the pro-
ject: Development of International Cooperation for the Purpo-
se of the Transfer and Implementation of Research and Develo-
pment in Educational Programs conducted by the Operational 
Program: Education, ITMS code: 26110230085 

Key words: Wine, metabolic syndrom, cardiovascular di-
sease, lipide profile, blood pressure. 

PO3401
PROTECTIVE EFFECTS OF PHYTOESTROGENS 
LIKE DAIDZEIN AND GENISTEIN AGAINST OXIDA-
TIVE STRESS IN THE CACO-2 COLON CARCINOMA 
CELLS
C. Suresh1, V. Vijayalakshmi1

1National Institute of Nutrition, Hyderabad, India

Background and objectives: Colorectal cancer is one of the 
most common carcinomas observed in humans and it has been 
reported that increased oxidative stress is associated with hu-
man colorectal cancer. The objectives were to study the effects 
phytoestrogens such as daidzein (Dz) and genistein (Ge) on 
Caco-2 cell lines and the impact of exposure of these com-
pounds on various antioxidant biomarkers were investigated. 

Methods: The cells at a density of of 2 x 104 cells per well 
were allowed to grow initiatially for 24 hrs and then exposed 
to Dz (75 mM), Ge (75 mM) and to the combination of both 
Dz+Ge (50 mM) under controlled conditions for another 24 
hrs. The effects of these compounds on oxidative stress para-
meters such as lipid peroxidation, catalase, superoxide dis-
mutase, reduced glutathione and vitamin C were investigated 
Along with cell viability. 

Results: In the unexposed cells MDA levels were signifi-
cantly increased whereas other antioxidants such as reduced 
glutathione, catalase, superoxidxe dismutase and vitamin C 
were significantly decreased when compared to the exposed 
cells. The levels of MDA in the unexposed cells were 18.2 ± 
0.165 nmol/ml where as in the cells exposed to Dz, Ge and 
combination of Dz and Ge were 11.26 ± 0.125, 12.56 ± 0.134 
and 8.5 ± 0.186 respectively, showing a significant decrease in 
the levels. The glutathione, Catalase and Superoxide dismutase 
levels were significantly increased in the Dz, Ge and in combi-
nation when compared with unexposed cells. The results for 
the cell viability assay showed that viability was more in the 
unexposed group when compared to the groups exposed to Dz 
and Ge and the results were discussed in the present paper. 

Conclusions: The obtained results show that combination 
of Daidzein and Genistein are efficient antiproliferative and 
antioxidant agents. 

Key words: Genistein, daidzein, oxidative stress, Caco-2 
cells. 



1721Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

PO3400
PROTECTIVE EFFECT OF PERACETYLATED EGCG 
VS. EGCG ON ULTRAVIOLET-B INDUCED DAMAGE 
OF HACAT CELLS
H. Jiang1, L. Dan1,2, J. Zhang1, W. Wang1,2, J. Xue1,2

1Tea Research Institute, Chinese Academy of Agri-
cultural Sciences, China 
2Graduate School, Chinese Academy of Agricultural 
Sciences, China

(-)-Epigallocatechin-3-gallate (EGCG), known as the major 
ployphenol constitute in green tea catechins, possess signifi-
cant photoprotective activities in cell culture, animal models 
and human skin. However, the active polyhydroxy structure of 
EGCG is responsible for the low bioavailability in physiologi-
cal conditions. Peracetylated EGCG (AcEGCG), the product of 
molecular modification of EGCG, has shown higher biological 
stability and cancer-preventive activities in vivo and vitro, but 
it is still unclear whether AcEGCG can work as well as EGCG. 
Taken human keratinocyte cell line (HaCaT cells) as experi-
ment materials in this paper, we investigated the effects of both 
EGCG and AcEGCG on UVB-induced reduction of cell viabili-
ty and elevation of the levels of oxidative stress. Meanwhile, two 
administration strategies were performed including prevention 
mode (administrate agent before UVB exposure) and restora-
tion mode (administrate agent after UVB exposure). Our re-
sults suggested that the adverse effects of UVB can be reversed 
by EGCG and AcEGCG in attenuating UVB-induced depres-
sion of cell viability and the activities of superoxide dismutase 
(SOD), glutathione peroxidase (GSH-Px) as well as inhibiting 
the production of malondialdehyde (MDA). Regarding the 
antioxidant effect of those two drugs in prevention mode and 
restoration mode, our data suggested that pretreatment of cells 
with agent prior to UVB irradiation was a more effective mode 
in comparison to another. 

Key words: Peracetylated EGCG, EGCG, UVB, keratino-
cyte.
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PO3008
VITAMIN D DEFICIENCY OCCUR IN TROPICAL 
COUNTRY WOMEN, NOT DEPENDING ON ADIPO-
CYTE STATUS
D. Sari1, H. Damanik1, N. Lipoeto2, Z. Lubis3 
1Nutrition Department, Medical Faculty, University 
of Sumatera Utara, Medan, Sumatera Utara, Indo-
nesia 
2Department of Nutrition, Public Health Faculty, 
University of Sumatera Barat, Padang, Sumatera 
Barat, Indonesia 
3Department of Food Science and Technology, 
Agriculture Faculty, University of Sumatera Utara, 
Medan, Sumatera Utara, Indonesia

Background and objectives: Low circulating 25-hydroxy-
vitamin D [25(OH)D] serum may increase risk of morbidity 
and mortality, especially in obese women and vitamin D de-
ficiency are considered new markers for obesity and diabetes 
mellitus. We investigated whether deficiency vitamin D occur 
in normoweight and overweight-obese women who lived in 
abundant sunlight exposures area such Indonesia. 

Methods: This was a cross-sectional study, we include 
healthy normoweight women subjects (n=41) and overweight-
obese women with no other disease subjects (n=41), we investi-
gated by ethnicity, age, sunlight exposure, way of dressed, using 
sunscreen, whitening, and nutrient intake. We included other 
parameters such systolic and diastolic pressure, Body Mass In-
dex (BMI), waist circumference, fat distribution, 25-hydroxy-
vitamin D, and calcium serum. 

Results: There are no different between two group in eth-
nicity, sunlight exposure, sunscreen and whitening using, and 
nutrient intake, but there are significant different in systolic 
(p=0.0012) and diastolic pressure (p=0.019), BMI (p=0.000), 
waist circumference (p=0.000), and fat distribution (p=0.000) 
between two group. Interestingly, there are no significant di-
fferent in 25-hydroxyvitamin D (p=0.140) and calcium serum 
(p=0.464) between two group. 

Conclusions: The results indicate that vitamin D deficiency 
can be found in tropical countries and there is no different bet-
ween non-obese and obese women, and it is important to deci-
de the requirement for different population. Many factors can 
influenced the deficiency such vitamin D intake and lifestyle to 
not avoid sunlight exposure to much. This should be attention 
in preventing diabetes mellitus. 

Key words: vitamin D, adipocyte status, women.

PO3009
SURVEYS ON SELLING CONDITIONS, USE AND 
CONSUMPTION OF CRUDE PALM OIL IN DOUALA, 
CAMEROON
F F. Dongho Dongmo1, A R. Ngono Ngane1, I. Gouado1 
1Department of Biochemistry, University of Douala, 
Douala, Cameroon

Background and objectives: Crude palm oil (CPO) is the 
richest known food in provitamin A. It is therefore very im-
portant to tackle vitamin A deficiency (VAD). However, po-
pulations do not always take precautions to maximize this po-
tential. The objectives of this study were to identify some risk 
factors of carotenoids loss during the selling and the use in 
households of CPO and to evaluate its place in the fight against 
VAD in Cameroon. 

Methods: We carried out three surveys in the town of Dou-
ala and its rural surroundings. The first consisted to collect in-
formation on selling conditions of CPO nearby 55 sellers. The 
second was made with 199 housewives in order to collect in-
formation on the use of CPO. The last carried out nearby 309 
individuals and consisted in collecting information on the con-
sumption of dishes prepared with unbleached CPO. 

Results: It was noted that 87% of CPO sellers exposed oil 
to open air in spite that 44% knew that the sun could have a 
negative impact on oil quality. Light heating or exposure to 
sunlight was the methods used to liquefy oil. It was equally 
noted that 98% of household used CPO in both cold and hot 
made dishes. Moreover, 93% bleached oil although 64% knew 
its negative impact on oil quality. It was noted a significant in-
fluence (P<0.05) of social status of housewives on this result. 
We also noted that 87% of surveyed peoples consumed the dis-
hes prepared with unbleached CPO with a significant influence 
(P<0.05) of life mode and origin Region. 

Posters
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Conclusions: Sunlight and heating could be regarded as 
risk factors of loss of carotenoids in CPO in Cameroon. In spite 
of this, it could be used there to fight against VAD. 

Key words: crude palm oil in Cameroon, carotenoids de-
gradation, selling, cooking, consumption.

PO3010
CONSUMER PERCEPTION AND NUTRIENTS COM-
POSITION OF SOME TRADITIONAL FOODS IN 
SOME AREAS IN ASHANTI REGION (KEDJETIA, 
ASAFO, TAFO AND MAAKRO)
E Y. Akoto1, I. Oduro1, W. Appau1 
1Kwame Nkrumah University of Science and Tech-
nology, Kumasi, Ashanti Region, Ghana

Background and objectives: Traditional foods are often re-
garded as rich source of nutrients. However, foods indigenous 
to Ghana are characterized by low patronage in favour of exotic 
foods. Spreading ‘nutrition knowledge’ is sometimes necessary 
to improve consumer food behaviour. 

Methods: A public survey was therefore conducted in As-
hanti region to investigate the level of knowledge and attitu-
de of people on consumption pattern of traditional foods in 
Ghana. Three traditional foods from the Ashanti region; ‘apre-
prensa’ (main meal), ‘awiesu’ (snack) and ‘ntunkum (drink)’, 
were selected based on their low level of availability and were 
analyzed for macronutrients (carbohydrate, protein, fat, ash, fi-
bre and moisture) and minerals; Sodium (Na), Calcium (Ca), 
Phosphorus (P), Potassium (K) and Magnesium (Mg) using 
standard methods. 

Results: Generally, respondents demonstrated high level of 
knowledge on traditional foods but low knowledge on their nu-
trients composition. The average consumption rate of traditio-
nal food was low (averagely 5 out of 200 respondents consumed 
the foods three times per week). There was a positive correla-
tion (r=0.35) albeit weak, between consumer knowledge and 
attitude towards traditional foods. Respondents’ demographic 
profile had significant effect (P=0.018) on level of knowled-
ge on traditional foods.Results from the survey suggested 
that ‘nutrition knowledge’ is key but not sufficient factor for 
changing consumers’ behaviour towards traditional foods in 
Ghana. The nutrients composition of ‘apreprensa’, ‘awiesu’ and 
‘ntunkum’ also indicate that they are valuable in meeting ma-
cro- and micronutrient needs of Ghanaians. ‘Apreprensa’ had 
high contents of proteins (21.86 %), fat (20.07 %), fibre (6.04 
%), and moisture (44%), Na (1.17 %), Ca (1.00 %) and K (3.40 
%). ‘Awiesu’ had the highest content of carbohydrates (33.69%). 
‘Ntunkum’ also had highest moisture (89.97 %), Ca (1.33 %) 
and high K (3.31 %). 

Conclusions: Findings from this study may provide a basis 
for developing strategies to promote consumption of traditio-
nal foods in Ghana. 

Key words: traditional foods, nutrition knowledge, consu-
mers’ behaviour, consumers’ attitude, consumers’ knowledge.

PO3011
HOME-GROWN CLIMATIC VARIABILITY ADAPTA-
TION STRATEGIES IN MUBENDE DISTRICT
S J. Dembe1, C. Namujju2, E. Mbabazi3, S. Musitwa1, D. 
Nakayiza4, E. Nambi1 
1Global Initiative Uganda (GIU) 
2Makerere University, Kampala-Uganda 
3Crusade for Environmental Awareness Agency 
(CEAA .), Masaka, Uganda  
4Research International Consult Uganda (RICU), 
Uganda

Farmers in Mubende compile information to predict annual 
variability in the timing and amount of rain, since they rely on 
rain-fed agriculture for food supplies and income. These far-
mers premise their prediction on: Longstanding familiarity 
with the seasonal patterns of precipitation and temperature; A 
set of local traditional climatic variability indicators; Observa-
tion of meteorological events and information about the pro-
gress of the seasons elsewhere in the region. These variables 
are examined and reflect the synergies amidst them. The social 
contexts in which this information is perceived is discussed, 
evaluated and applied. The cultural frameworks that support 
the use of this information are explored. This system of home-
grown strategies leads farmers to act as agents as well as consu-
mers in programs that use modern climate science to plan for 
and adapt to climate variability and climate change. 

Key words: home-grown, climatic variability, climatic 
adaptation.

PO3012
FOOD ACQUISITION FORMS – BRAZIL, 2002-2009
L. Mondini1, S F. Ramos1 
1Institute of Agricultural Economics, Department of 
Agriculture of São Paulo , Brazil

Background and objectives: In Brazil, rising incomes, in-
cluding the rural population, expanded the purchasing power 
of the population. Considering the interdependence of the 
agricultural sectors and those related to access to food, analy-
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zed the changes in the forms of food acquisition of Brazilian 
families in the last decade. 

Methods: Descriptive study with data from the 2002-2003 
and 2008-2009 Household Budget Survey on food and bevera-
ge acquisition for household consumption, conducted by the 
Brazilian Institute of Geography and Statistics (IBGE). The 
form of household food acquisition per capita annual mone-
tary or non-monetary (produced, fished, hunted, collected or 
received in Exchange, donation, among others) was obtained 
by the IBGE Automatic Recovery System (SIDRA) according 
to the sector location (urban or rural area, region). 

Results: In 2002, the non-monetary form of products who-
se acquisition corresponded to at least 10% of the total quantity 
acquired were: coconuts and chestnuts (44.7%); fish, eggs, milk 
(ranged from 23% to 29.6%) and cereals, legumes, vegetables, 
fruits, flours and starches, pasta, poultry, pork meat and other 
meat (other than beef) (ranged from 10.4% to 19.3%). In 2008, 
this food group was reduced to fish, legumes, eggs, milk, other 
meats, coconuts/chestnuts. The reduction of the contribution 
of the non-monetary to total foods acquired occurred more in-
tensely in the category ‘own production’ and, especially, in the 
rural area. Exception to the vegetables, pork meat and other 
meat, eggs and milk, whose percentage reduction were higher 
in urban area. 

Conclusions: The increase in monetary form of food acqui-
sition may represent positive characteristics of the Brazilian 
diet, however aspects related to food and nutritional security in 
terms of supply and access to food should be considered, espe-
cially with the increasing levels of urbanization in the country. 

Key words: food acquisition, food securiry, nutritional se-
curity, urban, rural.

PO3013
ANALYSIS OF THE ASSOCIATION BETWEEN VI-
SUAL FATIGUE AND DIETARY PATTERNS AMONG 
STUDENTS OF UNIVERSITIES IN XI’AN, CHINA
L. Ma1, M X. Wang1, R R. Liu1, Q. Shi2, X H. Liu2 
1School of Public Health, Xi’an Jiaotong University 
College of medicine, Xi’an, Shaanxi, 710061, China 
2The First Affiliated Hospital, Xi’an Jiaotong Univer-
sity College of medicine, Xi’an, Shaanxi, 710061, 
China

Background and objectives: To explore the association 
between dietary patterns and visual fatigue among students of 
universities in Xi’an, China. 

Methods: According to the inclusion and exclusion crite-
rions, 1 500 undergraduate and postgraduate from four uni-
versities were included in this study. The dietary intakes, life 
styles and symptoms of visual fatigue were accessed through 

questionnaires. The factor analysis and regression analysis were 
applied to assess associations between dietary patterns and vi-
sual fatigue. 

Results: Four dietary patterns were found in the factor 
analysis, including “western” pattern, “plant” pattern, “high 
cholesterol” pattern and “prudent” pattern. “Plant” pattern 
(OR=0.89, 95 % CI : 0.80, 0.99) were associated with decrea-
sed risk of visual fatigue, while “high cholesterol” pattern were 
shown to be positively associated with visual fatigue (OR=1.12, 
95 % CI: 1.01, 24). No associations were found between hyper-
tension and other two dietary patterns. 

Conclusion: Increased the dietary intakes of plant and de-
creased the intake of cholesterol was consistent with the de-
creased risk of visual fatigue for students of universities. 

Key words: visual fatigue, dietary pattern, factor analysis

PO3014
INCREASING FOOD SECURITY THROUGH NATU-
RAL RESILIENCE AND COPING STRATEGIES IN RU-
RAL COMMUNITIES
R. Ddungu1, H. Kasirivu2, J. Ddembe3, W. kyambadde1, 
J. Kamahanga4

1Green World Uganda (GWU), Uganda 
2Rural-Urban Health Initiative (RUHI), Kenya 
3Research Community Development Health Initiati-
ve (RCDHI) 
 4Makerere University, Kampala-Uganda

Background and objectives: The study explores the viabi-
lity of increasing food security through natural resilience and 
coping strategies in rural communities. 

Methods: Data was collected using semi-structured ques-
tionnaires, personal interviews and focus group discussions. 

Results: Finding indicated that communities depend on 
the use of natural resilience and coping strategies in sustaining 
small hold farming which for the core source of food. Small 
hold farmers use adaptive available materials to survive their 
crops through the hash environments. They employ small scale 
simple technologies to control pests and diseases, sustain post 
harvest handling and storage systems that make them food 
secure. They have viable local preservation methods that they 
use to preserve food for future consumption and seed for next 
season. 

Conclusions: A strong conventional extension service is 
needed complimented with community based lead farmers as 
trainers of trainers to enhance action learning to improve pro-
ductivity and production. 

Key words: food security, natural resilience, coping strate-
gies, rural communities.
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PO3015
PHYSICAL FITNESS AND ACADEMIC PERFOR-
MANCE AMONG UNIVERSITY STUDENTS IN SE-
LANGOR, MALAYSIA
E. Maghsoudi1, M. Kandiah1, L. Wai Kong2, M. Ap-
pukutty3, B. Mohd Yusof4 
1Department of Nutrition and Dietetics, Faculty 
of Medicine and Health Sciences, Universiti Putra 
Malaysia, Kuala Lumpur, Malaysia 
2Department of Health, Faculty of Medicine and 
Health Sciences, Universiti Putra Malaysia, Kuala 
Lumpur, Malaysia 
3Faculty of Sports Sciences and Recreation, Univer-
siti Tecknologi Mara, Selangore, Malaysia 
4Department of Nutrition and Dietetics, Faculty 
of Medicine and Health Sciences, Universiti Putra 
Malaysia, Kuala Lumpur, Malaysia

Background and objectives: Academic performance is the 
outcome of education. University students’ achievement pro-
blems are often highlighted in academic literature and the mass 
media and therefore it is pertinent for educators to be aware 
and to study the factors related to student achievements such as 
health and physical fitness. This study explored the associations 
between health-related components of physical fitness which 
are consisted of morphologic fitness (body fat, BMI and waist 
circumference) and metabolic fitness (blood glucose, lipid pro-
files and hemoglobin) with academic performance. 

Methods: This cross-sectional survey was conducted 
among 324 under graduate students whom (51.4%) were fe-
males from University Technology Mara (UiTM) Selangor, 
Malaysia, during 2010-2012 which were selected by systematic 
random sampling. The survey measured students‘ morpholo-
gic fitness by anthropometric measurements. A finger prick 
sample of blood was drawn by a trained laboratory technician 
to measure metabolic fitness. Students‘ registration numbers 
linked the responses of both questionnaires together, and sub-
sequently linked the questionnaires to the university database 
to import the Cumulative Grade Point Average (CGPA) that 
students achieved. 

Results: A Pearson’s product-moment correlation showed 
that there was a weak, negative significant relationship between 
waist circumference and current CGPA (r=-0.120, p=0.034). 
Hence, there was a negative medium significant relationship 
between LDL-cholesterol and academic performance (r=-
0.505, p=0.017). Running of Linear regression analysis (enter 
method) showed that entry level CGPA, household income 
and waist circumference contributed significantly towards aca-
demic performance (F=7.29, p<0.05). 

Conclusions: It was concluded that the findings support a 
conceptual framework suggesting reciprocal relationships bet-
ween physical fitness as a health component of physical fitness 
and academic achievement. Comprehensive health promotion 

programs may have the potential to influence relevant predic-
tors of academic achievement in university students. 

Key words: physical fitness, academic performance, univer-
sity students.

PO3016
EXPLORING ENVIRONMENTAL, HEALTH AND NU-
TRITION IMPLICATIONS OF MEDITERRANEAN 
DIETARY PATTERNS
Y. Aboussaleh1, R. Capone2, H. El bilali2, P H. Debs2, G. 
Cardone2 
1Nutrition and Healrh Laboratory,Ibn Tofail Universi-
ty, Morocco 
2Sustainable Agriculture Department .Mediterra-
nean Agronomic Institute of Bari, Italy

Background and objectives: Improving nutrition is of pa-
ramount importance for effectively preventing and combating 
non-communicable diseases (NCDs) and achieving environ-
mental sustainability. Dietary patterns are a significant factor 
in a number of critical sustainability issues such as climate 
change; public health; social justice; biodiversity; energy, land 
and water use; and food and nutrition security. This paper aims 
at providing an overview of the main implications of the Medi-
terranean food consumption patterns on nutrition, health and 
natural resources (water, land and biodiversity). 

Methods: The work is based on an extended review of se-
condary data. FAO food balance sheets and standard footprint 
data were used to characterize the Mediterranean dietary pat-
terns (MDPs) and to discuss water, carbon and ecological foot-
prints of food consumption. 

Results: The share of animal-based energy in the MDPs 
is lower than in North European and American ones. MDPs 
promote the use of a wide range of cereals, fruit and vegeta-
bles. About 2,300 plant species are consumed in the Medite-
rranean. Moreover, the use of less animal-source foods reduces 
the impacts of the livestock sector on biodiversity and natural 
resources. Adherence to the traditional MDP allows meeting 
better nutrient and micronutrients requirements for a healthy 
and active life. There is strong evidence on the beneficial effect 
of the MDP on death risk from obesity, type 2 diabetes, cardio-
vascular diseases and some cancers. The per capita ecological 
footprint, water footprint and carbon footprint in the Medi-
terranean, especially in Southern and Eastern Mediterranean 
countries, are lower than those recorded in North Europe and 
North America. Nevertheless, food consumption represents 
the highest share of water footprint of consumption in the Me-
diterranean. 

Conclusions: Promotion of more sustainable diets in the 
Mediterranean - through increased adherence to the traditio-
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nal MDP - can contribute to NCDs prevention and sustainable 
natural resources management. 

PO3017
DIETARY ITEMS DEFINING A NORDIC DIET – AN A 
PRIORI INVESTIGATION IN THE EPIC COHORT
N . Roswall1, A. Olsen1, K. Boll1, J. Christensen1, J. Ha-
lkjær1, K. Overvad2,3, T. Sørensen4, A. Tjønneland1 
1Danish Cancer Society Research Center, Copenha-
gen, Denmark 
2Department of Epidemiology, School of Public 
Health, Aarhus University, Aarhus, Denmark 
3Department of Cardiology, Aalborg Hospital, Aar-
hus University Hospital, Aalborg, Denmark 
4Institute of Preventive Medicine, Copenhagen 
University Hospital, Copehagen, Denmark

Background and objectives: A recent study found de-
creasing mortality with increasing adherence to a Nordic die-
tary index. This suggests a preventive potential in promoting 
health-enhancing aspects of the Nordic diet. However, it has 
not been examined whether these components are exclusively 
related to the Nordic countries, or if they are inherent in other 
European diets as well, suggesting a broader preventive poten-
tial. This study’s objective was to describe the intake of seven a 
priori defined health-beneficial food components of a Nordic 
diet-culture (apples/pears, berries, cabbages, dark bread, shell-
fish, fish, and root vegetables) across 10 countries participating 
in the European Prospective Investigation Into Nutrition and 
Cancer (EPIC). 

Methods: A 24-hour diet recall was administered to 36,970 
men and women, aged 35-74 years, constituting a random sam-
ple of approximately 520,000 EPIC-participants. Information 
on intake of the included components was collected through a 
standardized software programme across countries, containing 
country-specific foods and recipes. Crude, sex-specific mean 
food intake and share of overall food groups (vegetables, fruits, 
bread, meats) consumed as healthy Nordic food items were cal-
culated for each centre/country. All analyses were weighted by 
day and season of questionnaire collection. 

Results: Cabbages and berries showed the highest intake 
in Central European countries, apples/pears showed the hig-
hest intake in the Southern European countries, dark bread 
showed the highest intake in Norway, Denmark and Greece, 
fish showed the highest intake in Southern as well as Northern 
countries, shellfish showed the highest intake in Spain and 
root vegetables in Northern and Central European countries. 
However, there was large centre-variation within countries. 

Conclusions: Some healthy dietary components are stron-
gly related to a Nordic dietary tradition; especially dark (rye) 
bread, root vegetables and fish. Apples/pears and shellfish on 

the contrary shows the highest consumption in Southern Eu-
rope. 

Key words: Nordic diet, Europe, food habits, health pro-
motion.

PO3018
GREEK DIET: NUTRITIONAL COMPOSITION OF 24 
CRETAN EDIBLE WILD PLANTS
S. Zeghichi-Hamri1, S. Kallithraka2, A. Simopoulos3

1Department of food sciences, Bejaia University, 
Bejaia, Algeria 
2Wine Institute of Athens/NAGREF, Athens, Greece 
3The Center for Genetics, Nutrition and Health, 
Washington, USA

Background and objectives: Wild plants are rich sources 
of antioxidants and omega-3 fatty acids. Recent evidence has 
confirmed the importance of plant foods. It is therefore, impor-
tant to investigate the nutritional composition of diets such as 
the Cretan diet which has been shown to be associated with a 
decreased rate of cardiovascular disease and cancer. 

Methods: This study was carried out at the Mediterranean 
Agronomic institute of Chania (Crete) to analyze the nutritio-
nal composition of tender leaves of 24 wild leafy plants widely 
eaten in Crete. Their contents of alpha-tocopherol, total phe-
nols, nitrates and minerals (K, Na, Ca, Mg, Fe, Cu, Mn, Zn, and 
P) as well as their antioxidant activity were determined using 
advanced analytical methods. 

Results: The results showed that all the plants contained 
considerable amounts of antioxidants and mineral elements. 
Tordylium apulum contained the higher amount of a-tocophe-
rol, 2.426 mg/100g wet weight. Rumex ssp. contained the hig-
hest amount of total phenols, 102.56±3.13 mg/100g wet weight 
followed by Cichorium pumilum 93.643±0.28 mg/100g. Whe-
reas Oenothera pimpineloides was more efficient antioxidant 
than the rest of the plants (EC50=0.222±0.018). All analyzed 
wild plants contained small amounts of nitrates (8±0.002-
203±0.016 mg/100g wet weight), whereas, they contained 
considerable amounts of minerals. Tragopogon sinuatus and 
Scandix pecten-veneris had the highest quantity of calcium 
comparing to the rest of the plants, 3120±1.2 and 2790±1.43 
mg/100g dry weight respectively. Ranunculus ficarioides pre-
sented the maximum quantity of zinc, 7.01±0.82 mg/100g dry 
weight, while Rumex ssp. has shown the maximum level of 
phosphorus equal to 804±1.11 mg/100g dry weight. 

Conclusions: The Cretan diet being rich in edible wild 
plants may be a reference standard for modern human nutri-
tion and a model for defense against certain disease of affluenc. 

Key words: wild plants, Cretan diet, polyphenols, antioxi-
dant activity, mineral elements.
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PO3019
THE MEDITERRANEAN DIET OF THE MAGHREB 
AND CANCER
S. Zeghichi-Hamri1, S. Kallithraka2, M. Zeghichi1 
1Department of food sciences, Bejaia University, 
Bejaia, Algeria 
2Wine Institute of Athens/NAGREF, Athens, Greece

Background and objectives: The term ‘Mediterranean diet’ 
is very loose since geographical, political and religious limits 
prevent a uniform dietary pattern across the Mediterranean 
countries and directly influence the dietary customs and ha-
bits. Thus, defining the Mediterranean diet at a regional level 
may provide more information than describing a common 
Mediterranean food pattern. Under these constraints, we will 
discuss the Mediterranean diet in the Maghreb (Algeria, Libya, 
Morocco and Tunisia). 

Methods: The composition of the diets of the Maghreb was 
determined in terms of absolute quantities per consumption 
unit per year. The source of the presented food consumption 
data are mostly generated nationally, but collected, analyzed 
and published in a standardized manner by the FAO. 

Results: The Maghreb diet is characterized as being a diet 
particularly high in cereals since they provide more than 50% 
of the dietary energy and protein intake. This diet is also rich 
in fruits and vegetables and thus rich in vitamins, antioxidants 
and fiber. In addition, the diet of the Maghreb is low in total 
fats (they provide less than 30% of the total energy), low in sa-
turated fats (less than 6% of the total energy) with low amounts 
of added fats, predominantly vegetable oils. Animal product 
consumption is also very low. High levels of proteins from 
animal products may not only injure the walls of the coronary 
arteries; which can start the buildup of cholesterol; they can 
also promote blood clots; which can be the ultimate cause of a 
heart attack. 

Conclusions: Despite the overall changes regarding dietary 
patterns, the Maghreb diet could be protective against obesity, 
cancer and other chronic diseases. 

Key words: Mediterranean diet, Maghreb, cereals, fruits, 
vegetables.

PO3020
FOOD PRACTICES CHANGES AND CARDIOVAS-
CULAR DISEASE RISK FACTORS OF SAHRAOUI 
ETHNIC GROUP IN SOUTH OF MOROCCO
M. Rguibi1, H. Barouaca2, R. Belahsen1,3 
1Biology Department, Training and Research Unit 
on Nutrition & Food Sciences, Laboratory of Bio-
technology, Biochemistry & Nutrition, Chouaib 
Doukkali University, School of Sciences, El Jadida, 
Morocco 
2Moroccan Association of Health and Nutrition 
Education, Casablanca, Morocco 
3Biology Department, Laboratory of Biochemistry 
Nutritional Biochemistry Unit, Faculty of Sciences 
Dhar El Mahraz, University of Sidi Mohamed Ben 
Abdellah, Fez, Morocco

Background and objectives: Food habit of all populations 
that knew a lifestyle modification, didn’t escape of this change 
with both positive and negative health consequence. We assess 
lifestyle change and its related cardiovascular disease risk fac-
tors of Sahraoui population in south of Morocco. 

Methods: Data were collected from two samples of regional 
surveys conducted in 2001 (n=249) and 2011 (n=201) and from 
a sample of older women (n=21) who had a nomadic lifestyle. 
The samples was randomly selected among adult healthy wo-
men aged 15 years and older, non pregnant. 

Results: The traditional diet was based largely on dairy pro-
ducts and barley. Currently, several traditional foods are consu-
med either frequently such as soup, rice, couscous, camel meat 
or less frequently such as camel milk, dates and dishes from 
barley flour. The camel products are still appreciated whereas 
those of cow are not. The intake of sweet drinks is relatively 
high. Eating fat on meat and adding sugar to some dishes and 
to traditional drinks are also reported by the majority. In addi-
tion, eating from a common plate is still a very important part 
of this ethnic way of life and in contrast to nomadic lifestyle, 
urban population is implicated in many sedentary activities. 
Moreover, cardiovascular risks factors among sahraoui women 
were very prevalent and its have also increased during the last 
ten years. Also, between 2001-2011, there was a significant in-
crease of percentage of women who want to lose body weight 
but the desire to gain weight remains very high. Obesity was 
negatively associated with time spent in walking and positively 
with some sedentary activities. 

Conclusions: Changes in food consumption associated 
with obesity and sedentary may increase the risk for several 
chronic diseases, suggesting apparent needs for immediate at-
tention in terms of prevention and health education. 

Key words: food practices, Saharaoui, Morocco.
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PO3021
INDIVIDUAL DIFFERENCES IN THE METABOLISM 
OF ISOFLAVONES AFTER SOY INGESTION IN 5 
AGE-MATCHED YOUNG WOMEN
K. Hosoda1, H. Hirano-Shibasaki2, A. Yokokawa2, T. 
Furuta2, K. Ishii1 
1Department of Clinical Pharmacology, School of 
Health Sciences, Kyorin University, Tokyo, Japan 
2Department of Medicinal Chemistry and Clinical 
Pharmacy, School of Pharmacy, Tokyo University of 
Pharmacy and Life Sciences, Tokyo, Japan

Background and objectives: Much attention has been paid 
to the metabolism of isoflavones daidzein (Dein) and genistein 
(Gein) with regard to the prevention of several hormone-de-
pendent diseases. It was recently reported that several glucu-
ronic and/or sulfuric acid conjugated metabolites of Dein and 
Gein are also biologically active. The aim of this study was to 
investigate whether individual differences in the amount of 
biologically active metabolites in body after ingestion of kinako 
(baked soybean flour) to age- and sex-defined volunteers exist 
or not. 

Methods: Ten grams of kinako was ingested to 5 healthy 
Japanese women aged 21 to 22 years. The quantifications of 16 
isoflavone metabolites in plasma and urine obtained 0 to 48-h 
after ingestion of kinako were performed by LC-MS/MS. 

Results: Total areas under the curves (AUC) (0-48 h) of 
Dein and Gein metabolites were 3.3-9.6 ƒÊmol/L and 10.1-26.0 
ƒÊmol/L, respectively. Major metabolites of Dein and Gein in 
plasma were estrogenic active Dein-7-glucuronide-4’-sulfate 
and Gein-7-glucuronide-4’-sulfate, and inactive Gein-4’,7-
diglucuronide. The AUC values of these metabolites varied 
2.8-3.6 fold among subjects. The amounts of Dein-7-sulfate to 
exhibit hypotensive effect widely varied among subjects (33.7 
fold). The compositions of isoflavone metabolites in urine 
and plasma were greatly different. Approximately half of the 
48-h urinary excretion of total Dein metabolites consisted of 
Dein-7-glucuronide. Gein-7-glucuronide was 40% of the total 
amount of the urinary Gein metabolites. 

Conclusions: Biologically active conjugated metabolites 
of Dein and Gein in plasma and urine varied widely in young 
women of almost the same age. Individual differences in the 
amounts of the active metabolites of isoflavones in body fluids 
could be due to the dietary habits and genetic polymorphism of 
metabolic enzymes, leading to different biological effects (es-
trogenic effect, natural killer cell activation effect and hypoten-
sive effect) after soy ingestion among individuals. 

Key words: isoflavone, glucuronide, sulfate, sulfoglucuro-
nide.

PO3022
ACCEPTABILITY OF COMPLEMENTARY FOODS 
WITH INDIGENOUS ANIMAL SOURCE FOODS 
AND CORN SOY BLEND PLUS AMONG YOUNG 
CHILDREN/MOTHERS IN KENYA
S. Konyole1, J. Kinyuru2, B. Owuor3, N. Roos4, H. Friis4, J. 
Aagaard5, B. Estambale1, V. Owino1

1University of Nairobi Institute of Tropical and 
Infectious Diseases (UNITID),University of 
Nairobi,Nairobi,Kenya 
2Department of Food Science and Technology, 
Jomo Kenyatta University of Agriculture and 
Technology,Juja,Kenya 
3Department of Biology,Catholic University of Eas-
tern Africa,Nairobi,Kenya 
4Department of Human Nutrition,University of 
Copenhagen,Copenhagen,Denmark 
5Steno Diabetes Centre,Copenhagen,Denmark

Background and objectives: We assessed acceptability of 
two flours and porridges of complementary foods based on 
germinated grain amaranth and maize with or without edible 
termites and dagaa small fish named “Winfood Classic” (WFC) 
and “Winfood Lite” (WFL), respectively, compared to Corn 
Soy Blend Plus (CSB+) among mothers and young children in 
a rural setting in Western Kenya. 

Methods: In a cross over design, Fifty seven (57) healthy 
children consumed each of the three foods on separate days 
with one-day washout between foods. Each food was conside-
red acceptable if the child consumed at least 75% of the ser-
ving. Mothers too ranked the flours and the prepared porridges 
based on a 5-point hedonic scale with 1-dislike extremely to 
5-like extremely. Morbidity data (for the past one week) based 
on caretakers recall was also assessed. 

Results: Most mothers preferred WFL flour and porridge 
(63.2% and 70.2%, respectively) compared to WFC (24.4% and 
10.5%) and CSB+ (12.3% and 19.3%). Children consuming 
at least 75% of served porridge were 43%, 19.6% and 21% for 
WFL, WFC and CSB+, respectively. No adverse effects were 
observed for all the foods throughout the study period and fo-
llow up lasting 4 weeks. 

Conclusions: All foods were acceptable and can further be 
developed and be tested for efficacy. 

Key words: amaranth grain complementary food; Dagaa 
fish; edible termites; acceptability; CSB+.
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PO3023
SOCIOECONOMIC AND ANTHROPOMETRIC PRO-
FILE OF RICE-BASED FARM FILIPINO HOUSE-
HOLDS
R. Abilgos-Ramos1, K. Avila-Cortado1, C. Launio2 
1Rice Chemistry and Food Science DIvision, Philip-
pine Rice Research Institute, Philippines 
2Socioeconomics Division, Philippine Rice Research 
Institute, Philippines

Background and objectives: Farming communities remain 
poor and nutritionally-vulnerable in many developing coun-
tries. In the Philippines, many of the rural poor families are rice 
farmers. This study determined policy-relevant socioeconomic 
factors associated with nutritional status of rice-based farm Fi-
lipino households. 

Methods: Socioeconomic characteristics and anthropo-
metric measurements were obtained from 389 respondents of 
rice-based farm households (with five members per household 
on the average) in six provinces of Central Luzon, Philippines. 

Results: Many of the rice-based household heads comple-
ted 1st to 2nd year high school and have major occupation. 
More than half (58%) obtain their main income from agricul-
ture with mean farm area of 1.74 hectares (ha) of which 1.66 ha 
is devoted to rice farming and the remaining 0.08 ha for vegeta-
ble and fruit production. Majority (90%) of the sample respon-
dents farm less than three ha of agricultural area and only 10% 
with greater than three ha. Annual income of many sampled 
households (81%) is at least PhP 18,981 (US$474). Based on 
the results of anthropometric measurements and World Health 
Organization standard (WHO, 1995), there is a high prevalen-
ce of acute and chronic undernutrition among children aged 
0-10 years old. In terms of weight for age, height for age and 
weight for height, 21.9% of the children were underweight to 
severely underweight, 20.7% were stunted, and 17.8% were 
wasted, respectively. Interestingly, a considerable number of 
children were tall (15.8%) in terms of height for age and 8.9% 
were over their ideal weight for age. 

Conclusions: Results from this study showed that agricul-
ture and rice farming remain as the main source of income for 
rice-based farm Filipino households in rural areas. High pre-
valence of malnutrition remains to be a public health concern 
among our rice farmers and their family members. 

Key words: anthropometric measurement, socioeconomic 
characteristics, rice-based farm households.

PO3024
BREASTFEEDING PRACTICE OF ETHNIC GROUPS 
IN RURAL WESTERN CHINA
P. Qu1, H. Yan1, L. Zeng1, X. Zhou1 
1Department of Epidemiology and Biostatistics, 
School of Public Health, Xi’an Jiaotong University 
College of Medicine 

Background and objectives: Breastfeeding is an impor-
tant factor for infant health, and there have been few pre-
vious studies on breastfeeding practice in the different ethnic 
groups in western China. We aimed to compare breastfeeding 
rates among four main ethnic groups (Han, Uygur, Tibet and 
Zhuang) living in rural western China. 

Methods: The study was a cross-sectional survey conducted 
in 2005 in ten provinces of western China. A sample of 11783 
children (8960 Han, 1281 Uygur, 792 Tibet, 750 Zhuang) less 
than 36 months old and their mothers were recruited by stra-
tified multistage cluster random sampling method. Mothers 
were interviewed to collect information on feeding practice by 
a designed family questionnaire including initial time and du-
ration of breastfeeding, etc. 

Results: Exclusive breastfeeding rates under six months 
in four ethnic groups (Han, Uygur, Tibet and Zhuang) were 
11.6%, 0.8%, 4.4% and 13.8% respectively. The continued 
breastfeeding rates at 2 years were 8.5%, 25.7%, 3% and 4.3% in 
four ethnic groups respectively. Uygur babies were least likely 
to be exclusive breastfed while Zhuang babies were most likely 
to be exclusive breastfed. Uygur babies were most likely to have 
a longer duration of breastfeeding than other ethnic groups. 

Conclusions: Exclusive breastfeeding rates under six 
months and continued breastfeeding rates at 2 years were diffe-
rent in Han, Uygur, Tibet and Zhuang ethnic groups and they 
were far below that WHO recommended. Health education on 
feeding practice is needed in rural western China. 

Key words: breastfeeding, ethnic groups, western China.



1731Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

PO3025
NUTRITION TRANSITION, ADVERTISING AND ME-
DICALIZATION OF FOOD IN BRAZIL
S. Prado1, G. Freire1, M. Macedo2 
1Núcleo de Estudos Sobre Cultura e Alimentação 
(NECTAR), Instituto de Nutrição, Universidade do 
Estado do Rio de Janeiro, Rio de Janeiro, Estado do 
Rio de Janeiro, Brasil 
2Faculdade de Comunicação Social, Universidade 
do Estado do Rio de Janeiro, Rio de Janeiro, Estado 
do Rio de Janeiro, Brasil

Background and objectives: The nutrition transition pro-
cess in Brazil has been predominantly analyzed from theore-
tical frameworks in the field of Biomedicine. According to Li-
povetsky, this nutrition phenomenon marks the hypermodern 
world of consumption, requiring other approaches from the 
Human Sciences. Food advertising has been considered more 
than just a sales agent, but a mechanism establishing influences 
and reconstruction of identities and consumption practices, 
including dietary patterns. We seek to reflect critically on the 
advertising discourses encountered on magazines designed to 
women. Such media advertises weight losses of 20 to 50 kg in 
a few months or weeks by means of shakes, drugs, and diets 
allegedly natural. Easy weigh losses are advertised in the form 
of inexpensive products that do not offer risks to health. 

Methods: Based on Foucault, we submitted to the analysis 
of discourse the popular magazines “Sou Mais Eu!” and “VIVA! 
Mais”, published in 2011, which are among the top magazines 
marketed in Brazil. 

Results: In line with Conrad, we consider that this adverti-
sing model is part of a food medicalization process consisting 
of consumption patterns or codes that lead to an ideal body, 
strongly eroticized and from which individual problems will 
be solved. We also argue that according to Hall, Giddens, and 
Marx, the consumer society requires us to be saleable and that 
the arrangement comprising women’s magazines covers, food 
and medicalization is also underlined by a reification process 
that tranforms people into merchandise. 

Conclusions: The magazines that were analyzed operate in 
processes of construction of individual and collective identities 
in the contemporary society. Addressed as mere consumers 
and objects of consumption, women are socially emptied of 
their potential ability to take care of their own nutrition and 
health. Such phenomenon is part of a scenario of increasing 
levels of obesity in the Brazilian nutrition transition. 

Key words: g. women’s magazines, medicalization.

PO3026
CONSUMPTION OF CASSAVA LEAVES AND 
KNOWLEDGE OF THEIR NUTRITIONAL VALUE 
AMONG GHANAIAN FARMERS FROM THREE GEO-
GRAPHICAL BELTS
W. Opoku-Nkoo1, E. Asibey-Berko1, A. Lartey1 
1Department of Nutrition and Food Science, Univer-
sity of Ghana, Accra, Ghana

Background and objectives: A problem with cassava leaves 
consumption is the presence of cyanogenic glycosides which 
release cyanide. Consumption of a cyanogenic plant is linked 
to iodine deficiency. However, with adequate processing, the 
cyanide can be reduced to safe residual levels. The study aimed 
at investigating the consumption and knowledge about the nu-
tritional value of cassava leaves among Ghanaian farmers. 

Methods: Nine communities, three each from southern, 
middle and northern Ghana were selected. The study was con-
ducted on 100 cassava farmers from the selected communities. 
A pretested semi-structured questionnaire was used to collect 
data on cassava leaves consumption, farmers’ knowledge about 
their nutritional value and methods for processing cassava 
leaves for consumption. Chi-square was used to find any sig-
nificant differences in the responses from farmers among the 
three geographical locations. 

Results: Consumption and reservations about consuming 
cassava leaves were significantly associated with geographical 
location of the respondent (p=0.001). Approximately 81.8% of 
those in northern Ghana consumed cassava leaves compared to 
39.0% and 31.4% in middle and southern Ghana respectively. 
There were differences in the way cassava leaves were processed 
for consumption, by geographic location. In northern Ghana 
cassava leaves were always processed by pounding followed 
by boiling, while in middle and southern Ghana, the leaves 
were sometimes chopped followed by boiling; or just boiling 
without any pre-treatment. Respondents with no knowledge 
of the nutritional value of cassava leaves were located more in 
the middle (23.0%) and southern (22.7%) parts of the country, 
compared to 16.5% in the northern part. 

Conclusions: Farmers in northern Ghana widely consume 
cassava leaves. They are familiar with their nutritional value 
and use adequate processing techniques (pounding followed 
by boiling) for preparing cassava leaves for consumption, com-
pared to farmers in middle and southern Ghana. 

Key words: cassava leaves, consumption, Ghana.
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PO3027
ASSESSMENT OF MILK CONSUMPTION IN YOUNG 
ADULTS
P. Asho1, B. Balsubramanian1, A. Joshi1 
1Bharati Vidyapeeth Deemed University Medical 
College Pune 

Background and objectives: Milk and dairy products are 
nutritious food items containing numerous essential nutrients, 
but in the last few decades, soft drink consumption has steadily 
increased while milk intake has decreased. Excess consump-
tion of soft drinks and low milk intake may pose risks of se-
veral diseases such as dental caries, obesity, and osteoporosis. 
Identification of the independent effects of milk and or calcium 
intake during specific periods of life is important for efficient 
targeting of interventions to maximize their long-term benefit. 
So the present study is planned to assess the consumption of 
milk in these young adults. 

Methods: Dietary milk intakes was taken by using food-
frequency interview of 100 medical MBBS students which in-
cludes 64 female and 36 males aged between 18-25 yrs with 
recall of previous milk intake of last 3 month. This milk intake 
was taken if it is daily , weekly or monthly basis. The percentage 
and frequency was noted and data was analysed by using chi 
square tests. 

Results: We found that 75% males and 68% females was 
taking milk of different type like milk. 51% females and 52% 
males consuming daily milk. 25% males and 32% female not 
consuming any type of milk. Remaining were consuming milk 
on weekly or monthly .There is no significant difference for 
consumption of milk between male and females (p > 0.05). 

Conclusions: Areas that need immediate attention and fu-
ture research imperatives like other dairy product consump-
tion. Health benefits of milk should be emphasized to the 
student for their long term health in adulthood. And follow 
up with intermittent food questionnaire administration for im-
provement of milk consumption. 

Key words: milk consumption, long term health benefits, 
young adults.

PO3028
DIETARY PATTERNS OF PAKISTANI ADULTS AND 
THEIR ASSOCIATIONS WITH SOCIODEMOGRA-
PHIC, ANTHROPOMETRIC AND LIFESTYLE FAC-
TORS
N. Safdar1, E. Bertone-Johnson2, L. Cordeiro3, T. Jafar4, 
N. Cohen3 
1School of Public Health, Dow University of Health 
Sciences, Karachi, Pakistan 
2Department of Public Health, School of Public 
Health and Health Sciences, University of Massa-
chusetts, Amherst MA, USA 
3Department of Nutrition, School of Public Health 
and Health Sciences, University of Massachusetts, 
Amherst MA, USA 
4Department of Community Health Sciences, Aga 
Khan University, Stadium Road, Karachi, Pakistan

Background and objectives: Dietary pattern analysis is a 
technique to characterize the complexity of food among popu-
lations into meaningful representation. Our aim was to identify 
dietary patterns among low income urban Pakistani adults and 
examine their relationship with sociodemographic, anthropo-
metric, and lifestyle factors. 

Methods: Principal component factor analysis was used 
to identify dietary patterns in 5491 adults from the Control 
of Blood Pressure and Risk Attenuation (COBRA) study. Re-
lationship between these patterns and sociodemographic, 
anthropometric, and lifestyle factors were assessed by analysis 
of variance, Chi-square, and general linear model statistics. 

Results: Three major dietary patterns, fat and sweet, fruit 
and vegetable, and seafood and yogurt patterns, were iden-
tified with 20% variance in dietary intake. The fat and sweet 
pattern was characterized by food purchased from outside the 
home including Pakistani bread, fried snacks/foods desserts, 
organ meats, and bakery products. The intake of this pattern 
decreased among participants who were male, older and with 
high BMI, waist circumference, and waist-to-hip ratio. Fat and 
sweet pattern scores were higher in those who were single and 
physically more active. The fruit and vegetable pattern inclu-
ded fruits, juices, raw and cooked vegetables, lean meat, and 
low fat milk and their scores increased for non-tobacco users 
and educational attainment. The seafood and yogurt pattern, 
characterized by prawn, fish, potato, and yogurt, was associa-
ted with increased age and physical activity, and decreased 
waist circumference and waist-to-hip ratio. 

Conclusions: Low income Pakistani urban adults have uni-
que and culturally relevant dietary patterns that are associated 
with gender, age, education and some of the anthropometric 
and lifestyle variables. Given the nutrition transition and as-
sociated diet-related diseases in Pakistan, our results have 
important public health implications in developing culturally 
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relevant dietary and lifestyle guidelines to promote improved 
health and prevent diseases. 

Key words: dietary patterns, factor analysis, Pakistan, lifes-
tyle behaviors.

PO3029
TASTE PREFERENCES AND NUTRITIONAL INTAKE 
IN RELATION TO OBESITY PREVENTION IN THE 
XINJIANG DISTRICT OF CHINA
S. Muto1, J. Fujikura1, H. Nakayama2, A. Dawut3 
1Nutrition,Kagawa Nutrition University, Sakado, 
Saitam, Japan 
2Information and Arts,Tokyo Denki University, Hato-
yama, Saitama, Japan 
3Education, Xinjiang University, Urumqi, Xinjiang 
Uygur, China

Background and objectives: In the Xinjiang Uygur Auto-
nomous Region in northwestern China, remarkable increases 
in urbanization and motorization have led to the emergence of 
a number of lifestyle-related diseases, including obesity. This 
study aims to determine the roles that taste preferences and nu-
tritional intake play in relation to obesity, and to develop stra-
tegies based on these findings that will promote improvements 
in eating habits and obesity prevention. 

Methods: Typical foods were collected from the cities of 
Urumqi and Turpan in August, 2012. They were then analyzed 
using a taste sensor. Both the initial taste (the taste experienced 
immediately after food enters the mouth) and aftertaste (the 
taste which remains after the food has been swallowed) of the 
five basic tastes (umami, bitter, salty, sour, sweet), as well as 
astringency, were evaluated and assigned numerical scores. In 
addition, nutrition intake were calculated after food composi-
tion analysis. 

Results: The traditional noodles of the region have a rela-
tively plain and natural taste compared to Japanese noodles. 
Their sodium and sugar contents (0.8% and 5%, respectively) 
also differed from those in Japanese noodles (1.1% and 6.5%, 
respectively). Uygur grapes had higher sugar content and were 
less sour than Japanese grapes. Daily food and energy intake 
measurements were 2270 grams and 4800 calories, respecti-
vely, with an energy ratio of 53:35:12 for carbohydrate, fat, and 
protein, respectively. Average daily energy intake at breakfast, 
lunch, dinner and between-meals was calculated as 16%, 34%, 
38% and 12%, respectively. 

Conclusions: Based on these results, the following points 
should be considered important for obesity prevention: (1) 
reducing the quantity of food consumed; (2) reducing eating 
speed; (3) changing order to eat; (4) reducing fat intake; (5) 

consuming more vegetables; and (6) adding some seasonings 
attracting attention to taste. 

Key words: Uygur, food taste, taste sensor, nutritional in-
take, obesity prevention.

PO3030
KNOWLEDGE AND ATTITUDES OF DIETITIANS 
CONCERNING SEAFOOD CONSUMPTION AND 
COMMON PROCESSING/ PRESERVATION TECH-
NOLOGIES
S. Mol1, B. Eygi Erdogan2, D. Ucok Alakavuk1 
1Istanbul University, Fisheries Faculty, Department 
of Seafood Processing and Quality Control, Istanbul, 
Turkey 
2Marmara University, Arts and Sciences Faculty, 
Department of Statistics, 34722, Goztepe, Istanbul, 
Turkey

Background and objectives: This survey was carried out to 
measure well-educated (bachelor-degree) consumers’ attitudes 
and knowledge regarding seafood consumption and common 
processing and preservation technologies. The goal was to com-
pare knowledge level of the respondents, educated in nutrition 
science, to the other bachelor-degree respondents. Eighty-five 
of the respondents were educated in nutrition science (dieti-
tians) and 221 in other sciences (non-dietitians). 

Methods: First of all the data was organized and visualized 
for each variable. Then descriptive statistics and frequencies 
were computed. Finally to see the relationship among the va-
riables Chi-square independance tests were made. NCSS statis-
tical software was used for the analysis. 

Results: It was seen that opinions of the respondents were 
generally dependent of being a dietitian (p<0.05). Dietitians 
were generally against or not recommending the consump-
tion of mussels, crustaceans, lakerda, salted and smoked sea-
food and kitosan, while non- dietitians more prone to their 
consumption. On the other hand, dietitians had a positive 
approach to the technological products such as canned and 
frozen seafood, fish oil, surimi, sous vide and MAP packed 
seafood, spirulina, and aquaculture fish, while they were not 
supported by the non- dietitians. 

Conclusions: It was seen that, most of the processed sea-
food products are not known by the respondents. Receiving 
high percentages of the answer “I do not know what it is” from 
the dietitians was also remarkable, indicating their lack of 
knowledge. These results validate the importance of education 
on various seafood products and common processing /preser-
vation technologies to create more informed dietitians. 

Key words: dietitian, seafood, attitudes, fish, survey.
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PO3031
TACKLING MALNUTRITION BY IMPROVING ECO-
NOMICAL SKILLS AND NUTRITIONAL AWARE-
NESS OF “PORRIDGE MUMS”: RESULTS AND LES-
SONS LEARNT FROM GUINEA-CONAKRY
J. Jacob1, M. Sanchez1, C. Costis1 
1Accion Contra El Hambre (ACF Spain)

Background and objectives: In response to worrying mal-
nutrition rates (20,8% underweight), ACF-Spain and its part-
ners supported women (aka ‘porridge mums’) producing and 
selling locally-made nutritious foods (mostly based on rice, 
corn, millet) in urban communities of Guinea-Conakry. Main 
objectives were to increase incomes and enhance porridge 
mums’ role in the prevention of malnutrition through commu-
nity-based activities. 

Methods: This 18-month program targeted 300 women 
within two of the most food insecure districts of the capital city. 
Activities included trainings on nutrition education, technical 
and entrepreneurial skills, processing and preservation of local 
products. Regular monitoring was conducted to measure the 
effects of activities on beneficiaries and achievement of project 
objectives. 

Results: The socio-economic impact on families of bene-
ficiaries is positive. An increase in number of clients and in-
come (44%) was noticed for most women, based on acquired 
knowledge and equipment provided by the project. Extra in-
come was largely spent to meet basic needs of families, with 
women contributing 56% of household income. Balance of ma-
cronutrients within the porridge recipe has improved ; intro-
duction of food safety measures were clearly observed for 91% 
of women. However, the nutritional effects have been limited 
to the family circle of beneficiaries (improved diet for 87% of 
them) and have not extended to their clients, mostly due to 
their reluctance to increase the selling price of an enriched po-
rridge. 

Conclusions: The project evaluation suggested that food-
based income generating activities could be a good strategy to 
prevent malnutrition for categories of mothers with children 
more inclined to suffer malnutrition. Links should be reinfor-
ced between porridge mums and producers of affordable nutri-
tional supplement of micronutrients such as Moringa oleifera. 
Finally, including local health structures and targeting Com-
munity Health Workers could complement a sustainable mo-
del of funding nutritional screening and sensitization activities. 

Key words: nutrition, education, income, porridge, Co-
nakry.

PO3032
TRADITIONAL SOLUTIONS FOR HIGH LEVELS OF 
CHILDHOOD ANAEMIA IN THE PERUVIAN ANDES
B. Gillespie1, L. Rivera1, A. Gómez2 
1Technical Department, Action Against Hunger 
Spain, Lima, Peru 
2Technical Department, Action Against Hunger 
Spain, Madrid, Spain

Background and objectives: Recent surveys show that up 
to 75% of children under three suffer from anaemia in the ru-
ral Peruvian Andes. The research area, Huanta, Ayacucho, is 
largely Quechua-speaking, and some villages are several hours 
walk from market and health services. 46% of Quechua spea-
king children live in extreme poverty, compared with 12% of 
Spanish speaking children. Government multi-micronutrients 
have low take up rates due to cultural factors. This study aimed 
to identify traditional practices with implications for the avai-
lability of iron in the diet. 

Methods: 16 families with children under three years of age 
in four locations of varying altitude and market access partici-
pated in a one-year anthropological study. 

Results: This study unearthed the almost-forgotten tradi-
tion of blood “charqui” - boiling and drying of animal blood for 
later consumption. Although blood charqui is no longer practi-
ced, preparing blood-based dishes (fried blood, blood sausage) 
is culturally acceptable, and drinking blood is recognized by 
the elderly as a cure for weakness. However, in the last gene-
ration blood has begun to be treated as waste and fed to dogs. 
Although rural families believe that home-grown food is best 
for health, urban practices are replacing local food culture, a 
process linked to cultural discrimination faced by rural indige-
nous people, often expressed through authority figures such as 
health professionals. 

Conclusions: Blood charqui is a low-cost, iron-rich food 
and is does not require complicated techniques, especially for 
families accustomed to drying meat (a tradition still common 
in the Andes). Blood charqui can be stored and cooked espe-
cially for toddlers (while dried meat is quickly consumed by 
family members as a snack). As well as helping to reduce anae-
mia, including blood charqui in Health Services programs can 
help breach the cultural gap between State services and rural 
users. 

Key words: anaemia, blood drying, Andes, culture.
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PO3033
MIGRATION AND GENDER ROLES IN RELATION 
TO HIGH LEVELS OF CHILDHOOD ANAEMIA IN 
THE PERUVIAN ANDES
B. Gillespie1, L. Rivera1, A. Gómez2

1Technical Department, Action Against Hunger 
Spain, Lima, Peru 
2Technical Department, Action Against Hunger 
Spain, Madrid, Spain

Background and objectives: Surveys show that 75% of 
children under three suffer from anaemia in the rural Peru-
vian Andes. Government multi-micronutrients have low take 
up rates due to cultural factors. This study aimed to identify 
social relations and traditional practices with implications for 
the availability of iron in the diet. 

Methods: A one-year anthropological study and hemoglo-
bin tests were carried out with mothers and fathers of 16 chil-
dren under three (one child per family) in four locations of 
varying altitude and market access. 

Results: It was found that children with fathers who are ab-
sent (economic migration several months a year) or uninvol-
ved were more likely to suffer from anaemia. Of 16 families, 5 
fathers migrate, 2 are single mothers and 2 fathers are present 
but uninvolved in childcare. The 5 children whose fathers mi-
grate all have anaemia, compared to 3 of the 9 children (33%) 
of non-migrants. Migration of fathers leads to higher workload 
for women and less decision-making capacity (mother in law 
controls work, meals and shopping). Mothers perceive children 
to be healthier when the father is home. If children of single 
mothers and uninvolved fathers are included along with those 
of migrants (for a total of 9 children), it was found that 7 of 
9 (78%) are anaemic. In contrast, of the remaining 7 children 
(those with present and involved fathers), 4 suffered from ane-
mia in the first hemoglobin test and 2 (22%) in the second (two 
recovered in the course of the study, perhaps as a result of lear-
ning of the threat of anaemia). 

Conclusions: Women’s agricultural workload makes it diffi-
cult to meet feeding needs of children. Children of migrating 
fathers appear to be a special risk group. Present and involved 
fathers enable mothers to react to children’s’ health problems. 

Key words: anaemia, women´s role, migration, Andes.

PO3034
CULTURAL FACTORS RELEVANT FOR THE FIGHT 
AGAINST CHILD MALNUTRITION IN THE PERU-
VIAN ANDES
B. Gillespie1, P. del Pino2 
1Technical Department, Action Against Hunger 
Spain, Lima, Peru 
2Research , Instituto de Estudios Peruanos, Lima, 
Peru

Background and objectives: Chronic child malnutrition is 
40% in rural Ayacucho in the Peruvian Andes. In order to con-
tribute to government health programs to reduce child malnu-
trition, a study was carried out to examine underlying cultural 
factors of the Quechua-speaking rural population relevant for 
fight against malnutrition. 

Methods: A team of five researchers carried out anthropo-
logical research in 4 villages in rural Ayacucho for 2 weeks a 
month for 6 months and regularly visited nearby Health Cen-
tres. Techniques included participant observation, interviews, 
discussion groups and surveys. 

Results: Infant care practices that have been described as 
negligent are in fact related to detailed traditional knowledge. 
Rather than a lack of care or investment, researchers found that 
care practices evolved for the specific Andean way of life are 
not visible to outsiders. Some health professionals express that 
rural mothers have a reduced capacity to understand recom-
mendations, are not interested, or do not love their children. 
In fact, mothers can distinguish between numerous types of 
diarrhea, or detect severity of fevers, for example, in order to 
choose medical or traditional remedies, combining both types 
of knowledge. They remember nutrition messages and request 
more information. However economic constraints and a heavy 
agricultural workload prevent families from putting recom-
mendations into practice. Mothers describe a problematic re-
lationship with healthcare providers: they feel that neither they 
nor their beliefs are respected and fear being insulted. Long 
waits that do not always result in attention, verbal abuse and 
a lack of provision of clear information have been observed. 

Conclusions: Adapting nutrition advice to the local context 
and culture (seasons, resources, traditional norms) is likely to 
result in better uptake. However, it is most important to reduce 
discrimination in social relations so that families are motivated 
to make use of state services. 

Key words: malnutrition, discrimination, healthcare, cul-
ture, Andes.
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PO3035
DETERMINANTS OF MALNUTRITION AMONG 
WOMEN OF REPRODUCTIVE AGE IN URBAN POOR 
AREAS (INDIA)
C. Combelles de Morais1 
1Institute of Population and Social Research, Mahi-
dol University, Nakhon Pathom, Thailand

Background and objectives: Worldwide around 2.5 million 
of children under 5 directly or indirectly die from malnutrition 
every year. While mother malnutrition is widely recognized as 
a main determinant of child malnutrition, its own causes have 
only be partially explored. Among 95 million of India urban 
poor, as high as 59% of women of reproductive age are anemic 
and 39% are underweight. In a population where farming op-
portunities are scarce and food accessibility essentially relies on 
market supplies, the present study aims at unveiling a compre-
hensive view of woman malnutrition determinants. 

Methods: The sample of 2,096 women of reproductive age 
was drawn from the latest India National Family Health Survey 
(NFHS-3, 2005-2006) by selecting women living in urban poor 
households and not currently or recently pregnant. Multiva-
riate binary regression was subsequently run on woman un-
derweight and woman anemic status. 

Results: Young age, lack of contraceptive pill usage, low 
meat consumption and lack of iodized salt usage contribute to 
woman underweight status (OR=1.7; 1.7; 1.4; 1.3). Lack of con-
traceptive pill usage, unmarried status, a recent birth, and lack 
of iodized salt usage constitute as many risk factors for woman 
anemic status (OR=2.5; 1.7; 1.6; 1.3). 

Conclusions: Among urban poor, extra attention should be 
brought to the nutritional status of younger women - even the 
ones not bearing a child yet -, prevalence of contraceptive pill 
usage should be extended beyond the current 5%, and basics 
on nutrition should be broadly taught. 

Key words: women, malnutrition, urban poor, underweight, 
anemic.

PO3036
DIETARY HABITS AND NUTRITIONAL CHANGES 
OF IMMIGRANTS IN THE REGION OF MURCIA
P. Palacio-Vales1, J M. Rubio-Perez1, C. Perez-Iglesias1, J 
M. Morillas-Ruiz1 
1Department of Food Technology & Nutrition, 
Catholic University of San Antonio, Murcia, Spain

Background and objectives: To describe the main cha-
racteristics of dietary habits and nutritional changes of immi-
grants in the Region of Murcia (Spain) regarding their coun-
tries of origin. 

Methods: A cross-sectional study based on nutritional edu-
cation courses to immigrants of different associations in the 
Region of Murcia was carried out. 419 immigrants older than 
18 years that live in the Region of Murcia were interviewed. 
Dietary habits questions and measures of height, weight, % 
body fat (%BF), body mass index (BMI), blood pressure (BP) 
and pulsations were collected. Statistical analysis was perfor-
med using SPSS 17.0 software. 

Results: Age 32±10 years, 70% female. 82% live in Spain for 
more than two years, being the place of origin: Africa (36%), 
South America (44%), Eastern Europe (7%) and other (13%). 
Smokers (20%), alcohol intake (55%), BMI: 26.4±6.2 Kg/
m2, %BF: 31±9 %, BPmax: 12.1±1.6 mmHg, BPmin: 8.1±6,5 
mmHg and pulse: 72±12 ppm. 56% of the participants have 
gained weight from living in Murcia, 28% of these immigrants 
have introduced changes in the type of food consumed (signi-
ficant increase in the consumption of meat, fish and legumes, 
and a significant decrease in the consumption of cereals), 30% 
have changed the meal times, 11% have increased the num-
ber of meals per day and 15% have changed the cooking way. 
63% of these immigrants use boiling as first culinary technique, 
8% roast, 10% frying and 7% grill. 44% of volunteers use olive 
oil, 42% oil seeds (sunflower or corn), 2% pomace oil and 3% 
other oils (sesame and soy). 8% of immigrants claim to con-
sume mineral-vitamin supplements, 5% energy supplements, 
9% other (laxatives, slimming...) and 78% do not use dietary 
supplements. 48% of participants drink less than 1 liter of water 
per day. 

Conclusions: It is necessary a complete nutritional educa-
tion to immigrants that come to Spain. 

Key words: Immigrants, dietary habits, nutritional changes.

PO3037
DIETS2: EUROPEAN DIETETIC ADVANCED COM-
PETENCES- EDAC 2012
M. Konrad1, A. Hörnell2, A M. Gomes3, S. Olsen4, A. de 
Looy5 
1FH joanneum university, Graz, Austria 
2University of Umeå, Umeå, Sweden 
3University of Porto, Porto, Portugal 
4Norwegian Association of Dietitians, Oslo, Norway 
5University of Plymouth, Plymouth, UK

 Background and objectives: DIETS2 (Dietitians ensuring 
education, teaching and professional quality) is an EU Thema-
tic Network bring together an active network of dietetic (and 
nutrition) associations and higher education institutions. The 
intention is to improve European nutritional health through 
education and practice. ‘Health 2020’ (WHO, 2012) calls for 
a new working culture fostering cooperation across Europe 
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to enhance healthcare necessitating a great emphasis on life-
long learning for health professionals. Advanced competence 
standards for dietitians, which describe the higher levels of 
knowledge and complex responsibilities required, have now 
been developed. 

Methods: Invitation to access an on-line questionnaire 
(Lime-survey) was sent out via European Federation of Asso-
ciations of Dietitians (EFAD) and DIETS2 partners in 2011. 
The questionnaire collected information on demographics, 
working environments and identified second and third cycle 
dietetic competences. 

Results: 2030 dietitians from 35 countries over a range of 
occupational fields; Clinical (66%), Public Health (35%), Ad-
ministrative (30%), Higher Education Teaching (20%) and Re-
search (18%) responded. Competences identified for working at 
advanced level were Advanced Knowledge and Understanding 
of Dietetics; Dietetic Process and Professional Reasoning; Pro-
fessional Relationships; Professional Autonomy and Accounta-
bility; Educator Skills; Research and Development in Dietetics 
and its Science; Leadership and Management of Professional 
Dietetics; Entrepreneurial Skills and Business Development of 
Dietetics. The identified advanced competences (EDAC, 2012) 
and their performance indicators are now accepted by EFAD 
for Pan-European application and form the basis for Lifelong 
Learning for dietitians post qualification. 

Conclusions: The EDAC Framework represents the first 
definition of the competences required by nutrition and diete-
tic professionals to meet the Health 2020 agenda and provides a 
benchmark against which health professionals and their clients 
can judge their competence. 

Key words: advanced competences, dietitians, lifelong lear-
ning, WHO. 

PO3038
EATING HABITS OF A REMNANT QUILOMBO 
COMMUNITY IN A MUNICIPALITY OF BRAZILIAN 
NORTHEAST AFTER IMPLEMENTATION OF CON-
DITIONAL CASH TRANSFER PROGRAM (BOLSA 
FAMILIA PROGRAM)
F. Lima1, R. Alvim2, L. Dantas2, S. da Silva2, M. Salgado2 

1Universidade Federal da Paraíba, João Pessoa, 
Brazil 
2Universidade Federal de Sergipe, São Cristóvão, 
Brazil  

Background and objectives: Quilombo communities are 
social groups descended from fugitive black slaves, who esca-
ped from captive conditions. These individuals formed tradi-
tional communities that have a peculiar way of survival, aiming 
environmental sustainability and preservation of their cultu-

ral identity. This study aimed toidentify the eating habits of a 
remnant black quilombo community at the state of Sergipe, 
Brazilian Northeast , after the implementation of Bolsa Familia 
Program. 

Methods: Cross-sectional study with 68 families living in 
the community of Rua da Palha, Sergipe. A food frequency 
questionnaire about some food groups was applied to identify 
their eating habits and changes in diet. It was also asked if they 
are or not benefited from Bolsa Família project. The beneficia-
ries were asked about possible changes in diet after the imple-
mentation of the government program. Descriptive statistics 
were used to characterize the population. 

Results: It was observed that the main foods daily consu-
med by the population studied were: rice, beans, bread, and the 
group of oils and fats, coffee and tea. This shows that this com-
munity continues to consume foods that are considered tradi-
tional in Brazilian diet. It was observed that after receiving the 
Bolsa Família benefit, the families had a better access to foods 
traditionally consumed, but also, it was introduced industria-
lized foods, like cookies, cakes, sugar and pasta. Low intake of 
fruits and vegetables were stated by this population. 

Conclusions: The Bolsa Familia Program can help to pro-
mote nutritional food security, but after its implementation the 
population has also increased the acquisition of high-calorie 
and low nutritional value food. The implementation of nutri-
tional education programs would support this community to 
better food choices and the maintenance of their cultural iden-
tity, expressed in its food practices. 

Key words: traditional communities; food consumption; 
food; government program.

PO3039
PREVALENCE OF OVERWEIGHT AND OBESITY 
IN SECONDARY SCHOOL STUDENTS IN NEGARA 
BRUNEI DARUSSALAM
F. Yassin1, P. Vlachou1, A. Garcia1

1Human Nutrition, School of Medicine, College of 
Medical, Veterinary and Life Sciences, University of 
Glasgow, Glasgow, UK

Background and objectives: Childhood obesity in coun-
tries undergoing rapid economic growth is a public health con-
cern. Brunei Darussalam is experiencing increasing numbers 
of overweight children at primary school age but there is little 
information about the nutritional status of secondary school 
children. The aim of this study was to estimate the prevalence 
of overweight and obesity in secondary school students and to 
investigate associated factors such as dietary habits and physi-
cal activity. 
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Methods: This was a cross-sectional study in a representa-
tive sample of 95 Brunei students aged 13-16 years recruited 
from 15 public secondary schools in Bandar Seri Begawan. 
Ethical approval was obtained from University of Glasgow 
and from local education authorities. Height and weight were 
measured using standard procedures. Information on dietary 
habits and physical activity was obtained using self-reported 
questionnaires. BMI was calculated using z-scores. The re-
lationship between BMI, gender, dietary habits and PA was 
analysed using Chi square analysis, one way-ANOVA and 
Kruskal-Wallis tests. 

Results: Forty four percent of students were classified as 
overweight and from these 22% were obese. There was an in-
creasing trend in eating out and of using convenience foods and 
takeaways among both normal weight and overweight children 
but no significant associations with BMI-z-scores were seen. 
This may have been due to misreporting and small sample size. 
Most students were moderately active but none reported high 
levels of physical activity, although females were significantly 
more physically inactive than males (p<0.05). 

Conclusions: There is an alarming prevalence of overweight 
children in this population. The diet of Bruneian secondary 
school students is shifting towards unhealthy eating patterns 
and there also is a lack of physical activity. Nutrition and health 
awareness programmes to improve the diet and lifestyle factors 
of the secondary school students are needed. 

Key words: body mass index, adolescents, physical activity, 
dietary habits.

PO3040
ROLE OF NUTRITION EDUCATION TO OVERCOME 
FOOD TABOOS AND IMPROVE IRON TABLETS DE-
MAND DURING PREGNANCY IN ETHIOPIA: WON-
CHI DISTRICT
T M. Cherkos1, T. Hailemichael1, S. Sinamo2, M. Loha2, 
L. Woldeyes1 

1World Vision Ethiopia 
2World Vision International East Africa Region

Background and objectives: In most developing countries 
mothers avoid certain foods in fear of big baby and difficulties 
associated with it during labor and delivery. This also affects 
uptake of nutritional supplements such as iron tablets and in-
take of nutritious foods. To assess the impact of World Vision 
Ethiopia, in partnership with district ministry of health, on 
nutrition education in nutrient rich foods intake and iron ta-
blets demand among pregnant women in rural communities 
in Ethiopia. 

Methods: A pre and post intervention cross sectional study 
was conducted using Lot Quality Assurance Sampling (LQAS) 

method. Ninety sampled pregnant mothers were taken and 
all of them participated in the survey. A total of 122 and 110 
children were assessed for anthropometry at the start and end 
of the study respectively. In addition, focus group discussions 
were conducted with the beneficiaries. Trained voluntary com-
munity health workers conducted the nutrition education on 
importance of taking nutrient rich food and iron intake during 
home visits and nutrition education sessions in the course of 
the program. 

Results: The proportion of mothers that avoid nutrient rich 
food stuffs such as milk, meat, eggs, potatoes and sweet pota-
toes have reduced from 90% to 40%. Moreover, the proportion 
of mothers who received iron tablets has increased from 5% to 
32.6%. The prevalence of underweight (weight-for-age Z score 
<-2SD) has reduced from 27.1% to 22%. Focus group discus-
sions revealed that nutrient rich food intake as well as mothers’ 
demanding for iron tablets and taking it has improved in the 
community. 

Conclusions: nutrition education that targets barriers can 
improve the nutrient intake among pregnant women. Commu-
nity based nutrition education needs to address barriers to sig-
nificantly reduce the burden of malnutrition in the community. 

Key words: nutrition education, iron intake, nutrient rich 
food, pregnant women.

PO3041
EFFECT OF ENDOGENOUS ENZYMES ON COO-
KING MIXED RICE AND BARLEY AND ITS IMPACT 
ON NUTRITION
M. Tsuyukubo1, M. Kasai1 
1Department of Nutrition and Food Science, Gra-
duate School of Humanities and Sciences, Ochano-
mizu University, Tokyo, Japan

Background and objectives: Barley grain contains dietary 
fibers which is getting much attention for its health benefits. 
There are few chemical changes in components during coo-
king. The purpose of this study was to examine the characte-
ristics of barley enzyme, and clarified the effect of enzymes on 
cooking mixed barley and rice and its impact on nutrition. 

Methods: Hydrolysis activity of crude enzymeextracts from 
60% milled barley and 90% milled rice to soluble starch, bar-
ley starch, and rice starch was examined in the range of 4-80 
ºC.Model experiments using crude enzyme extracts in a mix-
ture of barley and rice during cooking were performed. Acti-
vitywas measured at 50 ºC and 60 ºC using a mixture of rice 
and barley starch as substrate. Sample flours were separately 
incubated at 30-80 ºC, and amount of sugars were measured. 
The amount of reducing sugar generated was measured when 
the barley crude enzyme extract was added to the rice flour and 
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incubated. Barley was soaked at 50 ºC and water absorption, 
texture of cooked barley was measured. 

Result: Barley crude enzyme extract at the optimum tem-
perature of around 50 ºC, produced maltose mainly, but rice 
crude enzyme produced a large amount of glucose and at an 
optimum temperature of around 60 ºC. Barley with rice starch 
mixture as substrate, in which case action of mixture of two 
crude enzyme extract, generating reducing sugars and glucose 
were higher than the theoretical value calculated from the acti-
vity of each enzyme. When barley was cooked after soaking at 
50 ºC, water absorption and generation of reducing sugar was 
enhanced. 

Conclusions: Cooking mixed barley and riceresulted in the 
interaction of each enzyme thatincreased the generation of su-
gar compared to cooking separately. 

Key words: Enzyme, barley, rice, starch degradation, nutri-
tion.

PO3042
A SURVEY OF NEW YEAR CEREMONIAL DISHES IN 
JAPAN PART. 2. OSECHI-RYORI
M. Fuchigami1, H. Kuwada1, K. Ishii1, Y. Kimura1, C. 
Takahashi1, S. Hiramatsu1, 
1Department of Nutrition and Life Science, Fukuya-
ma University, Fukuyama, Hiroshima, Japan

Background and objectives: Japanese people have usually 
prepared special dishes called osechi-ryori for the New Year. 
However, this custom is disappearing. Nowadays, many peo-
ple buy ready-made osechi dishes at stores instead of cooking 
them at home. Thus, the objective of this study is to investigate 
the eating habits of traditional new year dishes. 

Methods: This survey was conducted by the Japan society 
of cookery science: A survey of ceremonial and ritual meals in 
Japan. Subjects were 24,858 living in 47 prefectures. The intake 
of typical new year dishes such as kobumaki (boiled sea weed), 
kinton (mashed sweet potato) , nisime (simmered vegetables), 
namasu (vinegared vegetables), datemakitamago (rolled ome-
let mixed with fish paste), kamaboko (fish cake), fish and meat 
dishes were studied. Intake frequency was surveyed by a ques-
tionare whereby they could choose only one of the following 
4 categories: 1. eaten every year; 2. eaten sometimes; 3. eaten 
only recently, 4. now eating less. Intake during the present and 
past was choosen for these 5 categories: 1. cooked and eaten; 2. 
presented then eaten; 3. bought and eaten; 4. eaten at parents 
or relatives; 5. eaten at a restaurant, and when the date/time 
changed was surveyed. 

Results: The osechi-ryori which was eaten every year, 
some times, recently, or now eaten less were 70~90%, 8~22%, 
0.4~2.5% and 1.6~6.4%, respectively. The osechi-ryori cooked 

and eaten at home was greatest to least; nisime 67.4% > namasu 
61.9% > meat dishes 55.1% > kinton 39.4%, respectively. The 
osechi-ryori bought was kamaboko 68.7% > datemaki 49.2% > 
kobumaki 46.2% > kinton 39.2%, The number of people who 
ate at parents or relatives or ate at restaurants was 13~15% or 
1~2%, respectively. 

Conclusions: Cooked, presented or bought osechi-ryori 
was eaten at home or at relatives. 

Key words: Ceremonial meals, Japanese new year dishes, 
osechi-ryori, eating habits.

PO3043
RELATIONSHIP BETWEEN THE FOOD MAPPING 
AND SELF-EFFICACY AND BEHAVIOR ON COO-
KING AMONG JUNIOR HIGH-SCHOOL STUDENTS 
IN THAILAND AND JAPAN
J. Fujikura1, S. Muto1, H. Ikeda2, Y S.Yoshimoto3, K. 
Kanbe2, K. Horibata1, H. Nakayama4, O. Morikawa5, S. 
Boonyaritichaikij6 

1Faculty of Nutrition,Kagawa Nutrition 
University,Saitama,Japan 
2Department of food and nutrition,Nihon 
University,Shizuoka,Japan 
3Faculty of Human Sciences,Tezukayamagakuin 
Univerisity,Osaka,Japan 
4Information and Arts Department,Tokyo Denki 
University,Saitama,Japan 
5National Institute of Advanced Industrial Science 
and Technology,Ibaraki,Japan 
6Department of Family Medicine,Chaing Mai 
University,Chaing Mai,Thailand

Background and objectives: The distance learning pro-
gram of food safety and food hygiene education was conducted 
among Japanese and Thai junior high-school students for three 
years from 2009 to 2011. Relationship between the food map-
ping surveys before and after the lessons and self-efficacy and 
behavior on safe cooking is studied. 

Methods: All subjects were the third-year students of ju-
nior high-schools in Japan (95 students: 56 boys and 39 girls) 
and Thailand (105 students: 49 boys and 56 girls). The distri-
bution patterns were categorized by six according to the posi-
tion on the x and y axes. The six nutritional types were deter-
mined from the nutritional characteristics of the foods on the 
first quadrant. Chi-square tests and cell residual analysis were 
applied to the patterns by country and nutritional types. The 
answers to the cooking behavior questionnaires regarding the 
five items of knowledge, interest, subjective norm, self-efficacy 
and behavior were scored and factor analysis was applied. The 
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graphs of mean factor scores of each attribute were analyzed by 
country and sex, BMI, pattern and nutritional type. 

Results: The statistically significant was as shown in the 
patterns by country (p<0.01). In Japan, P.L. (Positive linear 
concept) pattern was 15.8%, E.V. (Every food valuable) was 
42.1% and N.U. (Negative unbalanced) was 23.2%. In Thailand, 
P.U. (Positive unbalanced) was 64.8%. As for the mean factor 
scores of each attribute, oberweight and underweight students 
had high scores in interest and self-efficacy and low behavior 
scores. The Thai girls, P.U. pattern, the well-balanced type had 
high scores in behavior and self-efficacy. P.L. and E.V. patterns 
had high behavior scores. The unbalanced pattern and the fast 
food type had low scores in behavior and self-efficacy. 

Conclusions: The students of a positive thinking for eating 
and well-balanced type had high scores of interest, self-efficacy 
and behavior about cooking. 

Key words: food mapping, nutrition concept assessment, 
cooking behavior, self efficacy.

PO3044
THE CHANGES OF DIETARY HABITS ASSOCIATED 
BONE DENSITY IN YOUNG CHILDREN IN MONGO-
LIA
P. Mejeenov1 
1Department of Nutrition, Food and Biotechnology 
School, Mongolian University Science and Techno-
logy, Mongolia

Background and objectives: Mongolian traditional culture 
of food consumption, habits and food technology are very di-
fferent from modern Mongolians. Mongolians had very deeply 
knowledge about healthy eating and healthy life, but Mongo-
lians changed food consumption and habit to western way in 
last 20 years. These changes directly associated epidemiology 
of life style related disease in Mongolian children and adult. 
One of lifestyle disease such as osteoporosis has origins in chil-
dhood, and both are affected by dietary intake and physical 
activity. Our objective was to identify dietary patterns related 
to bone density in elementary school children during the age 
period of 7-9 y. Two-group (total of 100 children) randomized 
controlled trial. 

Methods: Study at baseline and at 1, 3 months included 24-
hour recalls diet, and bone density measured (BQI-bone quali-
ty index) by bone densitometer Sonost-3000 as ultrasound for 
beginning and ending of intervention. 

Results: The result of 24 recall survey shown that calcium 
daily intake of all children’s (80%) was 250-500mg. For expe-
rimental groups, we suggest high calcium intake diet though 
3 months. A dietary pattern characterized by a high intake of 
dairy products was related to high bone density (p<0.05). 

Conclusions: Diets calcium rich in dairy product such as 
hot cow milk, curd, aaruul (it means traditional diary product), 
and traditional bone soup can lead to healthy bone mass ac-
crual in young children. 

Key words: dietary habit, children, bone density.

PO3045
ASSESSMENT OF HEALTH AND NUTRITIO-
NAL STATUS AND ENERGY EXPENDITURE OF 
POSTMEN, BUSDRIVERS AND HOUSEMAIDS IN 
MUMBAI CITY, INDIA.
J. Madan1, P. Jain1, A. Mone1 
1Department of Food and Nutrition, SVT College of 
HomeScience, SNDT Women’s University, Mumbai, 
India

Background and objectives: Diversity of occupation can 
have a bearing on the nutritional needs and lifestyle related 
factors of a given population. Female housemaids, postmen 
and government bus drivers are a very important segment of 
workforce in India with varied levels of physical activity and 
nutritional challenges. There is a felt need to generate databa-
se of these populations to sensitize on nutrition priorities and 
plan intervention programmes. 

Methods: The present study was an observational cross 
sectional study of a total of 210 housemaids, postmen and bus 
drivers from different suburbs of Mumbai.The variables of the 
study included anthropometry, energy expenditure and die-
tary information using standardized and customized pretested 
tools. 

Results: The population studied related to low and middle 
socioeconomic strata. The majority of housemaids had food 
insecurity and their average nutrient intake was 50 % of the 
RDI for all the nutrients. The dietary pattern of postmen and 
bus drivers was also found to be inadequate and showed ex-
cess consumption of fats. Low consumption of milk, dairy pro-
ducts, fruits and vegetables was observed in all the groups. The 
levels of physical activity, lifestyle pattern stressors and medical 
problems, varied in different groups. 

Conclusions: Understanding nutritional needs and lifestyle 
concerns of specific occupational groups will help plan appro-
priate strategies to improve their health and nutritional status. 

Key words: nutritional status; energy expenditure; dietary 
pattern.
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PO3046
QUALITY ASSESSMENT OF TABLE SALT CONSU-
MED BY CHILDREN AND ADOLESCENTS IN THE 
CITY OF RIO DE JANEIRO, BRAZIL
A. Nicolau1, L. Rodrigues1, F. Ribeiro2, A. Teodoro2

1Departament of Public Health Nutrition, Federal 
University of the State of Rio de Janeiro, Rio de 
Janeiro, Brazil 
2Departament of Food Technology, Federal Univer-
sity of the State of Rio de Janeiro, Rio de Janeiro, 
Brazil

Background and objectives: Salt has an important role in 
public health. However, a high amount of salt intake is related 
to a high intake of iodine. The exposure of thyroid gland for 
a long period and excessive amount of iodine may predispose 
the population to early development of autoimmune thyroidi-
tis and risk of hyperthyroidism. Hence, becomes relevant to 
monitore the amount of iodine added to salt. The main objec-
tive of this study is describe levels of iodine in salt consumed 
by Brazilians. 

Methods: We analyzed the levels of iodine present in 24 
salt samples from 8 different brands. These samples of table salt 
were collected from patients selected to participate in a project 
to analyze the Urinary iodine. The samples were analyzed ac-
cording to the technique recommended by the Brazilian Minis-
try of Health, in order to evaluate the amount of iodine present 
in the salt was consistent with the Brazilian legislation. 

Results: The mandatory addition of iodine to salt determi-
ned by ANVISA (National Health Surveillance Agency) from 
2003 is 20–60mg of iodine/kg of salt. All samples were in ac-
cordance with the ANVISA legislation, excepting two samples 
presenting an average value of 62.01 mg /kg and 18.63 mg /kg. 

Conclusions: The majority of samples colected were in 
accordance with the legislation. This monitoring should be 
conducted frequently to obtain a control of the quality of the 
salt consumed by the population to prevent iodine deficiency 
without risk of diseases associated with excessive intake of this 
micronutrient. In result of a high consumption of salted food 
in Brazil, ANVISA is aiming to change the legislation to 15-45 
mg /kg of Iodine added in table salt . 

Key words: table salt, iodine, legislation, disease.

PO3047
NUTRITIONAL EVALUATION OF ARGENTINEAN 
QUINOA CROPS FROM DIFFERENT ECOTYPES
S M. Vidueiros1, M C. Sanahuja1, L. Dyner2, G. Peterson3, 
H D. Bertero4, A. Pallaro1 

1Department of Nutrition, Faculty of Pharmacy and 
Biochemistry, University of Buenos Aires 
2Department of Food Science, Faculty of Pharmacy 
and Biochemistry, University of Buenos Aires 
3PROPIA, University of La Plata 
4Department of Vegetal Physiology, Faculty of Agro-
nomy, University of Buenos Aires

 Background and objectives: Quinoa (Chenopodium qui-
noa Willd.) is one of the oldest crops of the American conti-
nent and itis now of great interest to the scientific world due 
to its high nutritious value. Quinoa grows from sea level to the 
Andean highlands, so it is generally classified in five ecotypes: 
sea level, valley, subtropical, salar, and altiplanic. Our aim was 
to study the chemical and fatty acids composition of 2 different 
crops of Argentinean quinoa: one from northwest (ecotype al-
tiplanic) (QN) and one from Pampa´ region (ecotype sea level) 
(QP); and compared to Quinoa Real (QR) (commercial quinoa 
from Bolivia). 

Methods: Moisture, ash, fat, protein and total dietary fibre 
(TDF) were determined by AOAC methods. Carbohydrate 
content was estimated by difference. The fatty acids analysis 
was performed by gas chromatography. 

Results: Protein and fat content (g% wb) of QP was lower 
than QN and QR (Protein: 11.44 vs 12.35 and 11.51; Fat: 3.82 
vs 5.09 and 5.67). QP had higher TDF content (g% wb) com-
pared to QN and QR (12.95 vs 10.68 and 11.66). Respect to 
the fatty acids composition, the content (%) of palmitic acid 
(C16:0) of QP was lower than QN (11.90 vs 18.72). QP had 10% 
more of linoleic acid (C18:6) than QN and QR (61.32 vs 46.41 
and 50.27). Also, QP had higher content (%) of linolenic acid 
(C18:3) than QR (7.13 vs 5.45). Otherwise, the ratio w6/w3 of 
quinoa oil was 8.6 (QP), 4.9 (QN) and 9.2 (QR); and the ratio 
of PUFA/SFA was 6.7 (QP), 5.9 (QN) and 7.8 (QR). 

Conclusions: These results are the first approach to the 
analysis of the chemical and fatty acids composition of diffe-
rent Argentinean quinoa ecotypes. They would indicate its pro-
mising nutritional quality. 

Key words: Argentinean quinoa, ecotypes, fatty acids, che-
mical composition.
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PO3048
WHAT IS FOOD LITERACY AND DOES IT INFLUEN-
CE WHAT WE EAT?
H. Vidgen1, D. Gallegos1 
1School of Exercise and Nutrition Sciences, Faculty 
of Health, Queensland University of Technology, 
Brisbane, Queensland, Australia

Background and objectives: Globally, the food system and 
the individual’s relationship to that system are changing in 
their complexity. Recent public health nutrition plans call for a 
re-orientation to the knowledge, skills and behaviours required 
to meet nutrition recommendations within this changing envi-
ronment. The term “food literacy” has emerged to describe the-
se. This research sought to empirically define this term, identify 
its components and model its relationship to healthy eating. 

Methods: Three studies were undertaken: a) a Delphi study 
of food experts b)	a phenomenological study of 16-25 year olds 
living in disadvantage and responsible for feeding themsel-
ves c) a review of existing and published interventions. Each 
looked at all elements of the research question. Constructivist 
Grounded Theory was used to analyse results. This included 
constant comparison of data within and between studies. 

Results: Food literacy is defined as the scaffolding that em-
powers individuals, households, communities or nations to 
protect diet quality through change and strengthen dietary res-
ilience over time. It is composed of a collection of inter-related 
knowledge, skills and behaviours used to meet needs and de-
termine food intake. Eleven components were identified and 
grouped into four domains: planning and management, selec-
tion, preparation and eating. Food literacy supported healthy 
eating through improving certainty, choice and pleasure. The 
strength of this relationship was affected by the social deter-
minants of health, in particular their influence on local food 
environments and early childhood experiences with food. 

Conclusions: A shared understanding of the term food lite-
racy, what it includes and its relationship to nutrition, are im-
portant foundations to inform investment, action and further 
research. 

Key words: food literacy, food preparation, skills, knowledge.

PO3050
A STUDY ON THE CONSCIOUSNESS OF THE 
YOUNGER GENERATION OF THE RICE CONSUMP-
TION AND THE SUCCESSION OF JAPANESE FOOD 
CULTURE
T. Shigenobu-Kishimoto1, H. Li1, E. Kitagawa1 
1Department of Nutritional Science, Okayama 
Prefectural University, Kuboki 111, Soja, Okayama, 
Japan

Background and objectives: The consumption of rice has 
been reduced by half since 1962 in Japan. At the beginning of 
the New Year, Japanese eat glutinous rice cakes (‘mochi’) in 
soup with vegetables or fishes, called ‘zouni’. In order to study 
the consciousness of the younger generation of the rice con-
sumption, we planned a questionnaire survey of the conscious-
ness of university students and older consumers. 

Methods: We conducted (1) a questionnaire survey of uni-
versity students’ consciousness that focused on the frequency 
of eating rice in a week, the most favorite staple food in school 
lunch, the awareness of rice flour food, and the frequency of 
eating ‘mochi’, and (2) a questionnaire survey of older consu-
mers’ consciousness of eating ‘mochi’. We analyzed the data 
using SPSS (19.0). 

Results: The average frequency of eating rice as a staple 
food was 3.08 times for breakfast, 5.46 for lunch, and 5.66 for 
dinner in a week (n=178). The survey found that gender and fa-
mily situation influenced the rice consumption behavior. Many 
students answered the most favorite staple food was rice in 
elementary school lunches (45.7%, n=175) and in junior high 
school lunches (44.7%, n=94). Many students (29.9%) have 
eaten ‘zouni’ only January 1-3rd (n=177). The consciousness 
of university students was compared with older consumers in 
terms of cooking ‘zouni’. 

Conclusions: The present study resulted in many students 
did not eat rice as a daily staple food, especially for breakfast, 
and had no customs to eat ‘mochi’ except ‘zouni’ in January. 
It suggested the close relations between a decrease of the rice 
consumption and non-succession of Japanese food culture to 
the younger generation. We discuss how to educate the con-
sumer systematically, in school, with regard to the healthy die-
tary habits and environmental sustainability in Japanese food 
culture. 

Key words: rice consumption, food culture, rice cake.



1743Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

PO3054
WE LIKE TO EAT TURKISH KEBAP, YOGURT, HOME-
MADE SOUP
E . Aksoydan1, P. Kývanc 
1Department of Nutrition and Dietetics, Baskent 
University, Ankara, Turkey

Background and objectives: The purpose of this study was 
to identify the factors that affect the food selectivity like cost, 
flavor, appearance, smell, nutritional value, habituation, psy-
chological state and body weight. 

Methods: One hundred fifteen voluntary people (41.7% 
male and 58.3% female), living in Çankaya district of Anka-
ra, Turkey participated in this study. Data was collected with a 
questionnaire. 

Results: The mean age, and body mass index of the partici-
pants were 37.8 ± 11.9 years, and 24.6 ± 4.6 kg/m2 respectively. 
About sixty two percent of the participants thought that they 
were eating a well-balanced diet. 77.4% of them did not have 
a chronic disease. 65.4% of the participants who had a chro-
nic disease imported that their disease had a selective effect 
on deciding which type of foods. According to the participant, 
the meaning of eating meal for 39% of them it was supplying 
the daily need, for 37% of them it was healthy life, for 14% of 
them it was always an activity that was giving happiness and 
enjoyment, for 5% of them it was an activity when they were 
stressful conditions, for 4% of them it was the reason for living. 
The most selected purposes of eating meal were protecting 
their life (46%), leading their lives (36%) and enjoying (9%) 
respectively. The participants felt happiest while they were ea-
ting meal with their family (88. 7%). The first three factors that 
affected the food choice; palatability (51. 3%), nutritional va-
lue (22.6%) and appearance (19.1%). The foods and beverages 
that participants especially like consuming were cultural foods 
like Turkish kebap (90.4%), homemade soup (89.6%) yoghurt 
(85.2%), and black tea (82.7%) respectively. 

Conclusions: In this study maintain healthy life, palatabili-
ty and tradition were priority areas on food choice. 

Key words: food choice, palatability, nutritional value, cul-
tural foods.

PO3055
FOOD CONSUMPTION PATTERNS IN EUROPEAN 
UNION
M. Kwasek1 
1Department of General Economics, Institute of 
Agricultural and Food Economics - National Re-
search Institute, Warsaw, Poland

Background and objectives: European Union Member 
States are quite diversified in their level and structure of food 
consumption. This results both are from economic and none-
conomic factors, mainly geographical, which gear the main 
food production and fishery development directions, as well as 
cultural factors that include dietary habits. Significant impact 
on the shaping of food consumption profile has been observed 
in the case of dietary recommendations promoting rational 
(healthy) diet and new consumer behavior profiles. The aim of 
the paper was the identification and characterization of pat-
terns of food consumption in European Union. 

Methods: For the identification of patterns of food con-
sumption taxonomy methods – cluster analysis was used. 
Grouping of 27 countries of EU according to food consump-
tion patterns was carried out using Ward’s hierarchical agglo-
meration method. Each country was characterized by 14 diag-
nostic variables. 

Results: As a result of this grouping, 8 clusters have been 
identified. In those eight clusters eleven different food con-
sumption patterns have been identified: Luxembourger, 
Maltese-Portuguese-Lithuanian, British-Irish, Italian-Greek, 
Spanish-Cypriot, Polish-Latvian, Hungarian-Czech, Slova-
kian-Bulgarian, Swedish-Finnish, French-Belgian and Ger-
man-Austrian. 

Conclusions: Among the analyzed food consumption pat-
terns there is no one pattern which would meet all dietary 
recommendations of the Food and Agriculture Organization 
of the United Nations (FAO) and World Health Organization 
(WHO). In every single one of these patterns there are both in-
sufficiencies in desired food products and the excess of inexpe-
dient products, which have adverse impact on human health. 

Key words: food consumption patterns, health, European 
Union.
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PO3056
THE EFFECT OF WOMEN’S MANAGEMENT OF 
HOUSEHOLD INCOMES ON CHILD NUTRITION IN 
TWO RURAL COMMUNITIES OF NICARAGUA
H. Marselles1, J. Vincent1, J F. Huneau2 
1AgroParisTech, INRA, UMR SADAPT, 16 rue Claude 
Bernard, Paris, France 
2AgroParisTech, INRA, UMR PNCA, 16 rue Claude 
Bernard, Paris, France

Background and objectives: Undernutrition remains an 
issue in Nicaragua, with approximately 23% of pre-school age 
children (PSAC) suffering from chronic malnutrition. Many 
studies suggest that intrahousehold gender relationships, dy-
namics and inequalities are crucial for child nutrition. In 
this regard, evidence from a variety of contexts indicates that 
women’s income has a greater effect on PSAC nutrition than 
men’s income. However, who manages the income may be 
more important than who earns it. This study in two commu-
nities in Nicaragua, explores whether intrahousehold income 
allocation and control is associated with child nutrition. 

Methods: The insights from this study are derived from a 
2-year intrahousehold gender-sensitive research that applied 
qualitative and quantitative methods. Information was gathe-
red from all households (148) in both communities, whereas 
detailed inquiries were carry out in 30 households. The trust 
relationship established with those interviewed and the use of 
more than one information collection method (triangulation), 
assured the trustworthiness of the qualitative data gathered. 

Results: Greater control over the family budget by the 
mother was associated with improvements in height-for-age Z-
score and protein adequacy of PSAC. Qualitative data gathered 
showed that these results were linked to the micro-strategies 
adopted by women in food insecure families to cope with food 
scarcity. Women are more likely to manage the family budget 
aiming at food and child welfare, while men appear more focu-
sed on their personal consumption. 

Conclusions: Findings show that Nicaraguan rural women’s 
position in the household is more closely linked to the nutri-
tional status of children than men’s. Although results from gen-
der and intrahousehold analyses are specific to cultural, social, 
and institutional settings, which precludes generalization, the 
present study emphasize the importance that must be given to 
gender issues in development programs and policies working 
to eradicate malnutrition. 

Key words: Nicaragua, income allocation, gender, malnu-
trition, intra-household research.

PO3057
FOOD AND NUTRITIONAL EDUCATION AS A CON-
FRONTATION OF OPPRESSION AT BASIC SCHOOL
S. Prado1, M. Carvalho2, L. Colares2, M. Ribeiro3, A. Sa-
lles2 
1Núcleo de Estudos Sobre Cultura e Alimentação 
(NECTAR), Instituto de Nutrição, Universidade do 
Estado do Rio de Janeiro, Rio de Janeiro, Estado do 
Rio de Janeiro, Brasil 
2Instituto Josué de Castro, Universidade Federal 
do Rio de Janeiro, Rio de Janeiro, Estado do Rio de 
Janeiro, Brasil 
3 Masan Serviços Especializados

Background and objectives: To share educational interests 
in the education activities of daily living expected in the basic 
school curriculum can provide local solutions for the Brazilian 
historical nourish nutricional transition problems. The feeding 
in this prospective does not come down to a narrow realm of 
the Nutrition course, but to a social and humanitarian practi-
ce. In this study, the nourish and nutritional education strategy 
turns to fragilized situation of a school community. The objec-
tive is to value the local dieting conditions with comprehensive 
resignification, exceeding the hygienist trait, considering that 
the social relations, from generation to generation, keep great 
possibilities to behavioral and life style changes. There is not a 
right pattern of eating or thinking. The right pattern is an act 
legitimized by social practice. The Paulo Freire’s theory against 
the oppression (1997) faces the idea of an eat well pattern, as 
well as the misleading free choice or food diversity of the large 
urban centers. 

Methods: This work was placed as an elective weekly dis-
cipline additional to the basic curriculum in an experimental 
kitchen at the municipal school João Goulart at the community 
of Pavão/Pavãozinho/Cantagalo in Rio de Janeiro. The strategy 
is based on enhancing culture of the entitlement - a political 
instrument of social inclusion and a permanent reconstruction 
of a collective project of welfare with local solutions aimed to 
equity, intersectoriality, social participation, interdisciplinarity, 
socialization and sustainability. 

Results: The result is a collection of artistic activities such 
as paintings, drawings, poetry, narratives, recipes and rules of 
coexistence jointly build around nourish. 

Conclusions: The guiding thread of this work is the daily 
exercise of nourishing resignification guided to autonomy ai-
ming to transform the destiny of an oppressed and symbolica-
lly violated population, recovering this destiny as a collective 
welfare project at school. 

Key words: basic school, theory against the oppression, nu-
tritional education strategy.
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PO3058
CAN THE NORDIC DIETARY POLICIES BE A ROLE 
MODEL?
P. Baardseth1, E. Risvik1 
1Nofima , Norwegian Institute of Food, Fishery and 
Aquaculture, PB 210, NO-1431, Ås, Norway

Background and objectives: Nutritional policies in the 
Nordic countries (Norway, Sweden, Denmark, Finland, Ice-
land, Ferroe Islands, Greenland and Åland) have long time 
been founded on evidence based models for nutritional recom-
mendations and dietary guidelines. To combine the evidence 
based recommendations and increased food cultural awareness 
will create a complete model for influence consumer behaviour 
towards Nordic food. Nordic Council of Ministers (NCoM) has 
supported a program called New Nordic Food (NNF) aimed to 
influence food culture in order to promote positive changes in 
eating behaviour. The focus in this presentation will be on the 
activities aimed at increasing a positive attitude towards Nordic 
food culture, health and welfare. 

Methods: NNF programme with the background in eviden-
ce based nutritional recommendations and dietary guidelines, 
has established a series of activities in order to strengthen food 
culture using Nordic food and hereby changing eating beha-
viour, as the third element in a complete dietary policy system. 

Results: The programme has been executed in collabora-
tion between authorities, food industries, chefs and academia 
in order to develop healthy Nordic food to targeted sectors and 
vulnerable groups such as school meals for children, SME pro-
duction of food with high cultural and sensory qualities, public 
meals in hospitals and institutions. In addition to the NCoM 
programme each country has complementing activities such as 
the OPUS programme in Denmark and “Matlandet Sverige” in 
Sweden. 

Conclusions: The concept of NNF is an innovative ap-
proach to traditional foods combined with strong health pers-
pectives and an ethical production philosophy. The interdis-
ciplinary cooperation is the key success factor in the Nordic 
model with main focus on food, nutrition and welfare. 

Key words: Nordic food, eating behaviour, welfare.

PO3059
FROM GREECE WITH USEFUL KNOWLEDGE?
A S. Ask1, I. Aarek1 
1Department of Public Health, Sport and Nutrition, 
Faculty of Health and Sport Sciences, University of 
Agder, Kristiansand, Norway

Background and objectives: The course ERN900 The Me-
diterranean Diet (10 ECTS), for students and teachers has its 
roots in Lesvos in Greece where the University of Agder has a 
course- and study center in a restored monastery. The course 
has been taught in a Mediterranean country, mostly in Greece. 
The evaluation of these courses has been very positive, but we 
are uncertain about what benefit students experience after their 
return home. Our questions are: What useable knowledge do 
students get from a course in the Mediterranean Diet? How do 
students “translate” their knowledge about Mediterranean diet 
to Norwegian conditions? Is it useful to teach students about 
the Mediterranean diet in a Mediterranean country? 

Methods: In the presentation we describe the term “Me-
diterranean Diet” and why this diet is regarded as being very 
healthy. The course description for ERN 900 The Mediterra-
nean Diet will be presented. To answer our questions, we have 
studied the students´ exam papers from 2006-2012. In addi-
tion we have looked at the evaluations of the courses. A survey 
among the participants of courses held from 2006 until 2012 
have been conducted and the results analyzed. Past partici-
pants were asked what benefit they have subsequently had after 
attending the course in Mediterranean Diet. 

Results: Most of the participants feel that they have befitted 
from the course. The themes of the exam papers and the results 
from the survey show that the students have reached the lear-
ning outcomes listed in the course description. 

Conclusions: From the survey we see that the teachers use 
their knowledge in teaching and most of the participants use it 
in their daily life. The exam papers show that the students are 
able to translate their knowledge about Mediterranean Diet to 
Norwegian conditions. 

Key words: Mediterranean diet, health, learning outcomes.
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PO3060
DEVELOPMENT AND VALIDATION OF INTEGRA-
TED-KOREAN DIETARY PATTERN SCORE
K W. Lee1, C E. Chung2, M S. Cho1 
1Department of Nutrition Science and Food Mana-
gement, Ewha Womans University, Korea 
2Department of Food and Nutrition, Ansan Univer-
sity, Korea

Background and objectives: The purpose of this study was 
to develop an integrated conceptual index capable for assessing 
and measuring more precisely the Korean dietary patterns ba-
sed on Korean food culture. 

Methods: The Integrated-Korean Dietary Pattern Score (I-
KDPS) was developed as an index for assessing Korean dietary 
patterns and diet quality. I-KDPS is composed of 7 categories 
and scored along a 60 point scale for the purpose of measuring 
¡®the level of balanced and adequate Korean food consump-
tion¡¯ on the basis of Korean food culture and ¡®Traditional ta-
ble setting of three side dishes’. I-KDPS was tested and verified 
through applying to the Korean National Health and Nutrition 
Examination Survey (KNHANES) data. 

Results: As the I-KDPS score increased from the lowest 
quartile group (Q1) to the highest quartile group (Q4), energy 
intake and nutrient density of calcium, iron, vitamin A, and 
vitamin C became larger, macronutrient consumption pattern 
became to the recommended carbohydrate : protein : fat ra-
tio. Furthermore, the percentage of complementary nutrients 
consumption of the Korean Dietary Reference Intakes (%RDA 
or %AI) showed significant differences among the I-KDPS 
quartile groups. Higher the I-KDPS was, larger the adequa-
cy of nutrient consumption was. According to the analysis of 
food consumption, Dietary Variety Score (DVS), Dietary Di-
versity Score (DDS), and consumption patterns of food groups 
(DMGFV), higher the I-KDPS was, higher the diversity score 
of food consumption was. 

Conclusions: The I-KDPS newly proposed in this study 
was verified as a good instrument to assess food consumption 
trends, quality assessment of meals, nutrient intake level, and 
diversity of food consumption, balanced meals, and dietary 
patterns for Korean people. 

Key words: I-KDPS, KNHANES, Korean food culture.

PO3061
USING POSITIVE DEVIANCE TO CHANGE LO-
CAL FOOD PERCEPTIONS AND IMPROVE CHILD 
GROWTH IN A ZAMBIAN VILLAGE
C. Tse1, F. Singogo2, C. Phiri2, A. Mildon3 
1Nutrition Centre of Expertise, World Vision Interna-
tional, Mississauga, Canada 
2World Vision Zambia, Lusaka, Zambia 
3Independent Consultant, Toronto, Canada

Background and objectives: Child malnutrition is wides-
pread in Zambia, and is compounded by cultural food per-
ceptions which limit children’s access to nutritious foods. The 
Positive Deviance/Hearth (PDH) approach, which leverages 
local wisdom to improve child nutrition, was piloted in Mabe-
ka village in February 2012 by the Ministry of Health, World 
Vision Zambia and community members. The objective was 
to improve child growth by applying locally identified positive 
feeding and care practices. 

Methods: PDH was implemented by trained community 
volunteers. A “positive deviant” inquiry identified local prac-
tices that positively impact child nutritional status, including 
consumption of foods often considered taboo. These practices 
were transferred to families of malnourished children through 
experiential learning during 12 days of “Hearth” sessions. 
Weights of the nine participant children were assessed at Day 
1, 12 and 30 and three months after the start of Hearth, and 
compared to established PDH standards for weight gain. 

Results: Traditional food taboos to exclude fruits and ve-
getables considered “round” in shape were modified by giving 
such foods to children as snacks during Hearth sessions. Using 
indigenous foods in Hearth meals and witnessing the impro-
vements in energy level, mood and weight of their children 
changed caregivers’ perceived value of these foods. Comple-
mentary positive practices included increased meal frequency, 
diet diversity, handwashing and accessing clean water. All nine 
children graduated from PDH by gaining at least 400 grams in 
30 days. Eight children improved their classification of nutri-
tional status, with one child moving from moderately malnou-
rished to normal status within three months of Hearth. Mean 
weight-for-age z-scores (n=9) rose from -2.8±0.2 to -1.6±0.3 
(p=0.00007) within three months. 

Conclusions: PDH is a culturally sensitive and effective 
way to change traditional food perceptions and feeding practi-
ces to improve the growth of young children in rural Zambia. 

Key words: positive deviance hearth, malnutrition, food 
taboos.
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PO3062
PREVALENCE OF INFANT MALNUTRITION IN THE 
MOST VULNERABLE SOCIAL GROUPS IN HONDU-
RAS
L. Fernández-Palacios1, C. Frontela Saseta1, C. Martínez 
Graciá1, E L. Barrientos2, R C. Raudales2, G. Ros Berruezo1 
1University of Murcia, Murcia, Spain 
2University Pedagogic National Francisco Morazan, 
Honduras

 Background and objectives: Honduras has a high preva-
lence of growth delay (32.9% in children under 5 years) that 
is the most common cause of short stature. A chronic food 
deficiency heads to a malnutrition status of proteins, energy, 
vitamins and minerals that is an important public health pro-
blem persistent and with a low probability of revert back to a 
situation of health status. Moreover, the wrong dietary habits 
lead to increase obesity that is included as a new nutritional 
disorder in Honduras. Our aim was to evaluate the infant nu-
tritional status of children under 5 years in Honduras through 
anthropometric indicators such as carving weight (%), weight 
for height or Quetelec Index (body mass or index) supplemen-
ted with dietary inquiry. 

Methods: The anthropometric parameters were evaluated 
using the non-probability methods in 141 Children under 
5 years, health centers and public hospitals of both rural and 
urban areas of five departments in Honduras (Olancho (Juti-
calpa) Intibucá (La Esperanza) Lempira (Gracias), Francisco 
Morazán (Tegucigalpa), La Atlántida (La Ceiba San Francisco 
Urban-Rural). 

Results: Malnutrition indicators in urban regions were 
found being around 8-15% of infants lesser than 5 years while 
in rural population 6-25% of infants showed malnutrition. The 
target population of this study also showed a high percentage 
of obesity (9%) in urban areas compared to the rural popula-
tion (2%). 

Conclusions: The prevalence of infant malnutrition and 
obesity in Honduras persist due to a poor nutrition education 
of mothers as well as an inadequate and lack of quality food 
and economic resources. 

Key words: malnutrition, infants, obesity, Honduras.

PO3063
DIETARY PATTERNS OF BRAZILIAN ADOLES-
CENTS RELATED TO FAMILY INCOME
D. Behar1, B. Slater1, C. Borges1

1School of Public Health, University of São Paulo, 
São Paulo, Brazil

Background and objectives: Adolescence is a period of 
forming food habits that can be maintained during adulthood. 
Studies from different countries indicate that the dietary pat-
terns of adolescents is limited to snacks, sodas and sugary 
drinks. The analysis of dietary patterns in adolescents may con-
tribute to better understanding relationship between diet and 
socioeconomics factors. Our objectives are to identify dietary 
patterns in adolescents and correlated to household income. 

Methods: The data from the Household Budget Survey 
2008-09 were used. Food intake information was obtained 
using a 24hDR. Foods were aggregated into 23 groups. Factor 
Analysis (rotation varimax) used to estimate dietary patterns 
practiced for adolescents. Was calculated mean of score for die-
tary patterns into fifth of income. 

Results: Were identified five dietary patterns practiced by 
adolescents. The first and second dietary pattern had a low pre-
valence for all quintiles of income. The third pattern composed 
by eggs, milk, fruits and oil and poor in meats, processed meats, 
beverages and vegetables was prevalent in the fourth income 
quintile. The fourth pattern consisting of eggs, milk, fruits, oils 
and slightly correlated with processed meats, beans, vegetables, 
flour and pasta was positively associated with the first income 
quintile. The dietary pattern 5 was positively correlated with 
the consumption of processed meats, beans, vegetables, flour 
and pasta, and negatively correlated with meats, soups, stocks 
and oil was found in the second and fifth income quintile. 

Conclusions: The presence of healthier foods is correlated 
with higher levels of income. However regardless of the house-
hold income the consumption foods low in nutrients prevails 
in eating patterns among adolescents. 

Key words: adolescents, dietary patterns, household inco-
me.
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PO3064
USING POSITIVE DEVIANCE TO IDENTIFY NUTRI-
TIOUS RECIPES FOR COMPLEMENTARY FEEDING 
AND TO REDUCE STUNTING IN RURAL EGYPT
G. Saleh1,2, S. Yassin1, J. Kavle3, R. Galloway3, D. Zha-
med2, M. Ramzy2 

1Save The Children/MCHIP-Smart Project, Egypt 
2National Nutrition Institute of Egypt, Cairo, Egypt 
3Maternal and Child Health Integrated Program 
(MCHIP)/Program for Appropriate Technology in 
Health (PATH)

Background and objectives: The United States Agency for 
International Development (USAID)-funded Maternal and 
Child Health Integrated Program (MCHIP) is implementing 
the Smart project in Egypt that focuses on reducing stunting in 
children younger than two years of age. 

Methods: Focus group discussions (N=300) were conduc-
ted with mothers (n=1,000), fathers (n=1,000), grandmothers 
(n=1,000), and key care givers of well-nourished children 0-24 
months of age about infant feeding and care practices in six 
Governorates in Smart project areas. Three focus group dis-
cussions were conducted per village (N=100 villages). Mothers 
with well-nourished children (positive deviants) were iden-
tified following routine growth monitoring, where children 
were classified into normal, underweight, stunted, or both un-
derweight and stunted at local community development asso-
ciations. Recipes were developed based on the foods positive 
deviant families were feeding their children. These recipes were 
analyzed using the Egyptian food consumption tables and mo-
dified to fulfill nutrient requirements of this age group for pro-
tein, vitamins A and D, folic acid, iron, and zinc. 

Results: While the areas where mothers resided were poor, 
mothers with well-nourished children were identified. The re-
cipes for complementary foods mothers used, including Sesa-
mina and Molassina, were more nutrient-dense than those of 
mothers of underweight or stunted children. Recipes were mo-
dified to increase the protein and micronutrient content, par-
ticularly for iron and zinc, with ingredients that poor women 
could afford. Recipes were shared with and accepted by most 
mothers and had a positive impact on weight gain and stunting 
in children. 

Conclusions: Even in poor villages with high rates of mal-
nutrition, well-nourished children can be identified and best 
practices on infant feeding can be identified and shared with 
mothers. 

Key words: positive deviance, local recipes.

PO3065
FOOD CONSUMPTION CHARACTERISTICS AMONG 
RIVERINE SOUTH BRAZILIAN
C. Rosaneli1,2, A L. Ribeiro2, S. Spinelli2, R. Rodero2, M. 
Caldas1, S. Silva1, F. Auler3, J. Bertoldi4 

1School of Health and Biosciences, Pontificia Uni-
versidade Catolica do Parana, Curitiba, PR, Brazil 
2Technical Course in Nutrition and Dietetics, TEC-
PUC, Curitiba, Parana, Brazil 
3School of Health and Biosciences, Pontificia Uni-
versidade Catolica do Parana, Maringa, PR, Brazil 
4 Pastoral Sector, TECPUC, Curitiba, Parana, Brazil

Background and objectives: Brazilian food consumption 
is changing in all social classes since last century. The riverine 
population also performs a food consumption that can be as-
sociated to obesity, hypertension and diabetes. Analyze food 
consumption characteristics among riverine population in Ti-
bicanga and Poruquara south Brazilian islands. 

Methods: cross-sectional descriptive study with 29 rive-
rine inhabitants in Tibicanga and Poruquara south Brazilian 
islands. Demographic and food consumption data were collec-
ted. The data were analyzed in Excel software and the results 
were described thought frequency. 

Results: All interviewees were adults, the mean age was 
38.5 years. The presence of sea food distinguishes in this po-
pulation (96%). Also carbohydrates are prevalent in dinner in 
28% of the sample (rice, pasta and polenta (porridge made of 
cornmeal)). To Tibicanga and Poruquara inhabitants the ma-
nioc has been the main local source of energy and can be con-
sidered the biggest local non- animal energy source. Soda is 
consumed by 30% of the sample. Fish is, undoubtedly, the best 
and more trustful protein source in both islands. Sea food and 
manioc also are the main memory food, totalizing 56% of the 
descriptions. Although this panorama, it can be viewed that 
100% of interviewees eat beans at least five days a week, exclu-
ding holidays and weekends when meat are prevalent (58.6%). 

Conclusions: The food consumption characteristics among 
riverine population in Tibicanga and Poruquara is compati-
ble with low-income south Brazilian riverine family choices. 
In this process, “restricting” ecologic and economic factors are 
translated in a restricted number of variables, where choices 
and preferences keep in motion, and are also emotional and 
culturally linked. Such domains include the household and 
community micro-politics as well as broader local and national 
political-economy contexts. 

Key words: food consumption, nutrition transition, Brazil.
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PO3066
FOOD CONSUMPTION CHARACTERISTICS 
AMONG SOUTH BRAZILIAN LOW-INCOME YOUTH
C. Rosaneli1,2, F. Auler2, S. Spinelli2, L. Trentini2, A L. Ri-
beiro2, S. Silva1 
1PUCPR, Brazil 
2TECPUC, Brazil 

Background and objectives: Diet quality, family size, so-
cioeconomic variables and home area can interfere in Brazilian 
consumption. The Young Apprentice Program is intended for 
qualification and professional knowledge to Brazilian low-in-
come youth. Our objective was to analyze food consumption 
characteristics among south Brazilian low-income youth. 

Methods: A cross-sectional descriptive study with 73 youth, 
among 14 and 24 years old, from TECPUC Young Apprentice 
Professional Qualification Program. The questionnaires were 
self-applied during health classes as alternative evaluation. 
Each question was explained by the nutritionist teacher. The 
data were analyzed in Excel software and the results were des-
cribed thought frequency. 

Results: All research participants live in a high social vul-
nerability area in Curitiba, Paraná, and therefore are inserted 
in this Program. Almost two thirds of the sample live in small 
houses with more than four people together. The present study 
main finds were that 54.8% have their meals watching TV, tal-
king on the cell phone, in front of the computer or doing their 
job; 61.6% uses to eat sweets every day; 66% declare having 4 
or more meals per day and 47.8% refer to delay their meals in 
more than 4 hours; 32% drink more than 5 glasses of water/ 
day; 60% overeat pizza and over drink soda on the weekends; 
78.1% mention never have done diet to lose weight, but are not 
satisfied with their body. 

Conclusions: Health Education may be an important tool 
in health risk factors prevention associated to better food choi-
ces, assuring nourishing and nutritional safety to this popula-
tion. 

Key words: food consumption, nutrition transition, Brazil, 
low-income.

PO3067
LONG-TERM EFFECTS OF A CONTROLLED MEDI-
TERRANEAN DIET INTERVENTION ON DIETARY 
AND ANTHROPOMETRIC VARIABLES IN MEN 
AND WOMEN
A. Bédard1,2, S. Dodin1,3, L. Corneau1, S. Lemieux1,2 
1Institute of Nutrition and Functional Foods (INAF), 
Laval University, Québec, Qc, Canada 
2Department of Food Science and Nutrition, Laval 
University, Québec, Qc, Canada 
3Department of Obstetric and Gynaecology, Laval 
University, Québec, Qc, Canada

Background and objectives: The traditional Mediterra-
nean diet (MedDiet) is protective against several major chronic 
diseases such as cardiovascular diseases and cancer. Therefo-
re the identification of successful strategies for the long-term 
adherence to this food pattern is of great interest. This study 
investigated the long-term effects of a controlled isoenergetic 
MedDiet intervention on dietary intakes and anthropometric 
variables, with a special attention to gender differences. 

Methods: Participants were 37 men (42.6±7.3y, 29.2±3.2kg/
m2) and 32 premenopausal women (41.2±7.3y, 29.6±5.4kg/
m2) presenting >2 cardiovascular risk factors. During four 
weeks, all foods and drinks concordant with the MedDiet were 
provided to participants. At the end of the intervention, par-
ticipants received information about the Mediterranean food 
pattern and MedDiet recipes, with no other contact until the 
long-term follow-up (six months after the intervention). 

Results: The Mediterranean score increased at the 6-month 
follow-up compared to baseline (P=0.005) with no gender di-
fference. More precisely, participants increased their consump-
tion of fish and olive oil and decreased their intakes of refined 
grains products, red meat, eggs, dairy products and desserts 
(P<0.05). No gender difference was found for these dietary 
changes, except for dairy products (gender by time interaction, 
P=0.02), for which only men experienced a decrease. Compa-
red to baseline, body weight remained unchanged at the end of 
the 4-week intervention in both genders (P>0.05), and a trend 
toward a decrease was noted only in women at the 6-month fo-
llow-up (men: -0.3±3.0kg, P=0.99; women: -1.0±2.7kg, P=0.07; 
gender by time interaction, P=0.06). No change was observed 
for waist circumference. 

Conclusions: We concluded that being exposed to the 
MedDiet for a short duration, along with few dietary recom-
mendations/tools, promote the long-term adherence to this 
food pattern in both genders and may help for the long-term 
management of body weight especially in women. 

Key words: MedDiet, gender, dietary intakes.
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THE SOCIAL DETERMINANTS OF HEALTH OF THE 
CHILD-ADOLESCENT IMMIGRATION AND ITS IN-
FLUENCE ON THE NUTRITIONAL STATUS
C. Wanden-Berghe1,2, K. Cheikh Moussa3, J. Sanz-Vale-
ro3,4. 

1Department of Pharmacy, CEU Cardenal Herrera 
University, Elche, Spain 
2Home Care Unit, General University Hospital of 
Alicante, Alicante, Spain 
3Department of Public Health and History of Scien-
ce, Miguel Hernandez University, Elche, Spain 
4Department of Public Health and History of Scien-
ce, University of Alicante, Alicante, Spain

Background and objectives: The aim of this study is to re-
view the most characteristic social determinants of health of 
the child-adolescent immigration-using a revision of the scien-
tific literature and to evaluate its effect on the nutritional status. 

Methods: A Systematic review was carried out in the bi-
bliographic databases below: MEDLINE (vía Pubmed) y The 
Cochrane Library, using (MeSH) descriptors “Emigrants and 
Immigrants”, “Socioeconomic Factors”, “Cultural Characteris-
tics”, “Social Class”, “Nutritional Status”, “Overweight”, “Obe-
sity”, “Body Mass Index”, “Body Weight Changes” y “Cohort 
Studies”. Humans limit was used. An information control qua-
lity was performed using Strengthening the Reporting of Ob-
servational Studies in Epidemiology Guidelines (STROBE). As 
social determinants of health, the economic and socio-demo-
graphic factors were considered to evaluate its effect. 

Results: Inclusion and exclusion criteria were used for the 
selection of 18 studies. The protective effect of the immigrant 
status characterized by the alimentary culture and linguistic 
isolation protects the first generation of overweight/obesity 
risk, while due the acculturation process the second and third 
generations are equalized in the gain of weight to the native 
population. Among ethnic groups, the overweight and later 
obesity prevalence is higher in the Hispanic population of the 
USA. No relation was found-between the studies-about diffe-
rences in the nutritional status among sexes and about the pro-
tective effect of food aid programs. 

Conclusions: The most influential social determinants of 
health on the child-adolescent generation were the socio-de-
mographic conditions, between them: the length of stay differs 
among the three generations identified in the studies, whereas 
the linguistic isolation and ethnicity are truly the impacting 
ones on the biological response to the change experienced by 
acculturation, establishing differences in nutritional status. 

Key words: emigrants and immigrants, socioeconomic fac-
tors, cultural characteristics, nutritional status, obesity.

PO3069
REFLECTIONS ON HEALTHY EATING FOR THE EL-
DERLY IN THE CONTEXT OF THE BRAZILIAN PU-
BLIC AGENDA
M. Menezes1, S. Prado1, M. Carvalho1,2

1Núcleo de Estudos sobre Cultura e Alimentação, 
Instituto de Nutrição, Universidade do Estado do 
Rio de Janeiro, Rio de Janeiro, Brasil 
2Instituto Josué de Castro, Universidade Federal do 
Rio de Janeiro, Rio de Janeiro, Brasil

 Background and objectives: The rise in obesity and chro-
nic diseases, the recent and accelerated aging process of the po-
pulation and the propositions of the national policy on Food 
and Nutrition underlie this work. We discuss the following 
points: interrelationship between Nutrition and Food, health 
as a process which is based on everyday life and heterogeneity 
of aging. It is our goal to develop a reflection of what meanings 
inserted in the construction on healthy eating in Brazilian pu-
blic agenda. 

Methods: For the orientation on healthy eating for seniors, 
a document analysis was conducted on the documents provi-
ded by the Department of Health. These were the ‘Food Guide 
for the Brazilian Population: promoting Healthy Eating’, ‘Ten 
steps to healthy eating’ and ‘Healthy eating for the elderly: a 
manual for health professionals”. 

Results: In dialogue with authors of the human and social 
sciences field, Sfez, Weber, Elias, Dumont, Canguilhem and 
Douglas, the following perspectives have been identified: ac-
countability of individual attention regarding food and nutri-
tion, with strong ascetic and control over the body; strong ten-
dency towards rational and maximum reduction of the risk of 
disease, synonymous with healthy lifestyle; a strong emphasis 
on hygiene and food safety; the primacy of biomedical charac-
ter of the Nutrition; and homogeneity and fragility marks as 
the aging process. 

Conclusions: The idea of healthy eating involves necessa-
rily, thinking about food and health. However, the documents 
tell us about nutrition and disease. It highlights the biomedical 
conditions and relegates to an economic cheaper plan, a struc-
ture social and cultural living and illness in the contemporary 
world. Eating needs to be thought in the mediation of biolo-
gical social and cultural needs. Working from the perspective 
of access, autonomy, care, risk, self-satisfaction, are important 
concepts for a reflection of healthy eating for the elderly popu-
lation. 

Key words: food, healthy eating, elderly.
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FOOD AND NUTRIENT SECURITY INDICES TO 
MONITOR THE FOOD SUPPLY AND INTAKES FOR 
TAIWAN
C J. Peng1, W H. Pan2, M S. Lee3, M L. Wahlqvist4, H R. 
Guo1 

1Department of Environmental and Occupational 
Health, College of Medicine, National Cheng-Kung 
University, Taiwan 
2Division of Preventive Medicine and Health Servi-
ces Research, Institute of Population Health Scien-
ces, National Health Research Institutes, Taiwan 
3School of Public Health, National Defense Medical 
Center, Taiwan 
4National Health Research Institutes and School of 
Public Health, National Defense Medical Center, 
Taiwan; Department of Epidemiology and Pre-
ventive Medicine, Monash University, Melbourne, 
Australia 

Background and objectives: To evaluate food and nutrient 
supply trajectories against nutrition recommendations and 
intakes by novel indices in order to alert to food insecurity. 
Taiwanese data are used for illustration. 

Methods: We used Taiwan’s food balance sheets from 1991 
to 2010 to estimate the food/nutrient availabilities and adopted 
data from two Nutrition and Health Surveys in Taiwan (NA-
HSITs) (1993-1996 and 2005-2008) to assess food/nutrient 
intakes. Composite age and gender weighted food guides and 
Dietary Reference Intakes (DRIs) were used as references for 
food/nutrient needs. We multiplied food/nutrient availability-
needs ratios by food/nutrient intake-needs ratios to obtain 
food security indices (FSI)/nutrient security indices (NSI). 

Results: From 1997 to 2010, the availability for most food 
groups and nutrients decreased, with dairy and vegetables fa-
lling below nutritional recommendations in 2010. The mean 
ratios of the food availabilities to needs decreased annually 
from 1997 for all food items with the highest ratio drop in 
protein-rich foods (soy/fish/meat/egg, [-0.026]) and the lowest 
in cereals/roots [-0.008]. For food intakes, all except cereals/
roots increased between the two surveys; only vegetables met 
the needs, and soy/fish/meat/egg were 1.8-fold in excess in 
2005-2008. For nutrient intakes, calcium for both genders and 
iron for women were lower than DRIs for both surveys. FSIs 
were problematically low for dairy (0.21, 0.20 for 2 NAHSIT 
periods) and fruits (0.58, 0.83), and high for soy/fish/meat/eggs 
(3.18, 3.63) throughout, while that for cereals/roots fell (1.10, 
0.86). For NSI, calcium (0.32, 0.37) and iron (1.22, 1.68) were 
of the most concern. 

Conclusions:The FSI and NSI capture composite informa-
tion about the food supply, intakes, and recommendations. 
Their combined and regular use allows food security to be mo-
nitored. 

Key words: food security algorithms (FSA), nutrient secu-
rity algorithms (NSA), food balance sheets (FBS), Nutrition 
and Health Survey in Taiwan (NAHSIT).
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CULTURAL DETERMINANTS OF UNDER FIVE 
YEAR CHILD FOOD CHOICE, PREFERENCE, PRE-
PARATION AND FEEDING PRACTICES AMONG 
MOTHERS IN WESTERN KENYA
O. Bethwell1, K. Silvenus2, K. John3, O. Victor1, R. Nan-
na4, F. Henrik4, E. Benson1 
1The Catholic University of Eastern Africa 
2Institute of Tropical and Infectious Diseases (UNI-
TID), University of Nairobi, Kenya 
3Jomo Kenyatta University of Agriculture and Tech-
nology, Kenya 
4University of Copenhagen, Denmark

Background and objectives: It is recognized that culture 
has a useful connection with food choice. The aim of this study 
was to gain a better understanding of how food choice, pre-
ference, preparation and feeding practices among mothers of 
infants and young children are influenced by culture. 

Methods: Qualitative methods of data collection: key infor-
mant interviews, group interview and focus group discussions 
and observation were used to gather information on food cul-
tural determinants. 

Results: There is a rich corpus of food habits, beliefs taboos, 
that influences food choice and upholds some past food related 
traditions. Food choice, preparation and feeding are carefully 
done considering colour, flavour, nutritional value and safety 
of the child. 

Conclusions: Cultural habits and tastes influencing food 
are embedded in social and cultural persist. 

Key words: traditional foods, food habits, food beliefs, nu-
tritional folklore.
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STREET FOOD AND ITS EFFECT ON SOCIETY AND 
CUSTOMER SATISFACTION IN MALANG CITY, 
EAST JAVA, INDONESIA
B. Freytag-Leyer1, D. Yusuf2 
1Department of Nutritional, Food and Consumer 
Sciences, University of Applied Sciences Fulda, 
Fulda, Hesse, Germany 
2Faculty of Food Technology and Nutrition, Surya 
University, Banten, Indonesia

Background and objectives: In developing countries, street 
food vending is a very important sector to generate income. 
Street food vendors have an important function in society. Es-
pecially people with low income have the chance to buy ade-
quate food. To evaluate street food vendors, socio-economic 
profiles of the street food vendors were compiled and the cus-
tomer satisfaction of street food was gathered. 

Methods: After pretests a questionnaire with 17 closed 
questions was used for the street food vendors and a question-
naire with 22 closed questions for their customers in Malang 
City. 35 street food vendors and 245 customers responded bet-
ween August to October 2010. 

Results: The results showed that there was an increase in 
the level of welfare at the vendors´street food over time. This 
trend was characterized by an increased average income per 
month and an increase of buying some consumer goods, such 
as motorcycle, home, furniture, and television. The customers 
were satisfied with the location and price of street food as being 
tasty. There was a stromg correlation between customer satis-
faction and location, price, tasty and food safety (34 %). The 
level of customer satisfaction was about 66 %. 

Conclusions: The survey showed that the local government 
should consider to support street food vendors beyond provi-
ding capital or funding for their venture. Rather training pro-
grams, cheap sources of materials, and good selling location 
should be provided. Supporting street food vending therefore 
helps many small businesses which are important in a globali-
zed economy. 

Key words: street food, vendors, customers.
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TO WHAT EXTENT ARE DIETARY SHIFTS A POTEN-
TIAL LEVER TO REDUCE GREENHOUSE GAS EMIS-
SIONS? A SIMULATION STUDY
G. Masset1, F. Vieux1, M. Maillot1, N. Darmon1 
1UMR NORT (Nutrition, Obésité et Risque Throm-
botique) INRA1260, INSERM 1062, Aix-Marseille 
Université , France

Background and objectives: Food-related greenhouse gas 
emissions (GHGE) contributing around 30% of EU emissions, 
dietary changes may represent a major lever to achieve the 80% 
GHGE reduction target set by the EU 2050 roadmap. However, 
few studies assessed the GHGE reduction potential of dietary 
changes. Our aim was to simulate the maximum GHGE reduc-
tion achievable through dietary changes only, and the effect of 
fulfilling nutrient recommendations on the reduction poten-
tial. 

Methods: A mean observed diet was derived from 1,142 
women participating in the French INCA2 survey. Diet-related 
GHGE were estimated based on GHGE values collected in the 
literature for 73 widely consumed foods. Linear programming 
was then used to simulate three dietary changes scenarios 
which aimed to minimize diet-related GHGE while (i) keeping 
the energy intake constant; (ii) keeping weight intake constant; 
(iii) reaching all French nutrient recommendations. Scenarios’ 
social acceptability was ensured by imposing maximum food 
quantities based on reported intakes. Nutritional adequacy of 
reported intakes and scenarios was assessed using the mean 
adequacy ratio (MAR). 

Results: The observed diet’s GHGE were 3,478g CO2eq/d; 
the MAR was 76%. GHGE were reduced by 82% in scenarios 
(i) and (ii). This was achieved by: (i) reducing diet weight shif-
ting towards more energy dense foods; (ii) shifting towards low 
GHGE foods and lowering energy intake. These shifts led to 
poor nutritional adequacy, with MAR of 50% (i) and 29% (ii). 
Introducing the nutrient recommendations in scenario (iii), i.e. 
reaching a MAR of 100%, led to a much weaker GHGE reduc-
tion of 39%, mainly achieved through reduced content of meats 
and increased content of plant-based foods, dairy products and 
fish. 

Conclusions: Dietary changes can help reducing GHGE but 
the potential is limited by nutrient needs. Further reduction of 
diet-related GHGE must be achieved through improvements in 
the food supply chain. 

Key words: greenhouse gas emissions; food choices; sustai-
nable diet.
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USING AGRICULTURE FOR IMPROVED NUTRI-
TION: A CASE STUDY OF A USAID ‘FEED THE FU-
TURE’ INTEGRATED PROJECT IN SENEGAL
A. Buchsbaum1, L. Du1, P. Sene2

1John Snow Inc, Arlington, VA, USA 
2NCBA-CLUSA, Dakar, Senegal

Background and objectives: USAID’s $3.5 billion ‘Feed the 
Future’ (FTF) strategy links agricultural interventions with nu-
tritional outcomes across 19 focus countries. USAID/Senegal’s 
Yaajeende project, implemented by NCBA-CLUSA, is one of 
the longest running FTF-funded projects worldwide, and re-
ports as early successes the production of 211 metric tons of ve-
getables from community gardens, a 22% increase in Minimal 
Acceptable Diet for 6-23 month olds, and over 100,000 people 
reached with nutrition messages and agricultural training. The 
objective of this case study was to explore promising best prac-
tices, and share them with other FTF projects. 

Methods: Following a desk review of project documents, 
qualitative data collection was conducted in three project re-
gions– Dakar, Matam, and Bakel. Twenty four key informant 
and group interviews were conducted with a total of 63 indi-
viduals, including USAID Mission staff, government stake-
holders, project staff, private sector partners, and community 
members. Observations during 10 site visits provided additio-
nal information on implemented activities. 

Results: Case study findings showed that Yaajeende staff at 
all levels share a common vision of ‘nutrition-led agriculture’, 
and are enabled/empowered to use private sector and govern-
ment mechanisms to respond to field-identified needs. USAID 
Mission officers facilitate work-plan coordination between Ya-
ajeende and a national community health project, resulting in 
effective cross-training and sharing among community health 
agents. Yaajeende’s integrated approach promotes a high level 
of host-country buy-in among the Ministries of Agriculture 
and Health, and the National Nutrition Board under the Office 
of the Prime Minister. Contractual relationships with private 
sector partners are established throughout the agriculture va-
lue chains. 

Conclusions: Keys to Yaajeende’s success include ensuring 
that the multidisciplinary nature of integrated FTF projects is 
reflected in both project designers’ and implementers’ vision 
and practice. Projects should coordinate with a variety of in-
country businesses, government service-providers, or advisory 
bodies focused on either agriculture or nutrition. 

PO3078
CONSUMER LITERACY ON NUTRITION LABELLING 
AND FACTORS PREDICTING ITS USE IN MULTICUL-
TURAL SINGAPORE
C. Au1, S. Vijaykumar1, M. Lwin1 
1Nanyang Technological University (NTU) Singapore

Background and objectives: Nutrition labelling provides 
point-of-sale information to help consumers make informed 
food choices. In fast-paced, multicultural Singapore, there is 
no in-depth study on consumer literacy and use of nutrition 
information panels (NIP). Our objective was to determine fac-
tors that predict consumers’ actual NIP use grounded in beha-
vioral elements. Hypotheses H1: The more nutrition knowled-
ge consumers have, the more they perceive NIP to be useful; 
H2: Perceived usefulness of NIP is influenced by consumers’ 
restrained eating. H3: The more consumers perform well in 
mathematics calculations, the more they perceive that NIP is 
useful; H4: Perceived usefulness of NIP will lead to its actual 
use. 

Methods: Shop intercept survey (N=200) in two large su-
permarkets targeting homemakers and office workers shop-
pers. 

Results: Respondents comprise of Chinese (72.4%), Malays 
(11.6%), Indians (14.1%), and Others (2%); more participants 
(24.1%) are from the 25-34 years age group. Most respondents 
had completed primary or O/N level secondary school (47%), 
however they scored poorly in general nutrition knowledge. 
Consumers’ knowledge does not significantly predict actual 
NIP use. Age (p<0.01) and restrained eating (p<0.001) signi-
ficantly influence perceived usefulness of NIP, while gender 
and education do not. Consumers who follow this restraint, 
whether self-initiated or prescribed for image or health rea-
sons, are more conscious in reading NIP. Numeracy skill is not 
a significant predictor of actual NIP use. Majority of consumers 
have high numeracy skills but showed limited understanding 
on fundamentals of NIP and reported constraints of time in 
grocery shopping, rendering perceived easier NIP format to as-
sist calculations of Recommended Dietary Allowances not an 
effective strategy in encouraging nutrition labels use. Perceived 
usefulness of NIP will lead to its actual use (p<0.001). 

Conclusions: Stakeholders involved in nutrition labelling 
education programs should incorporate restrained eating and 
diet-health consciousness in encouraging nutrition labels use. 

Key words: multicultural, nutrition labelling, restrained ea-
ting.
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PO3079
THE SMALLER THE PIECE THE HEALTHIER CON-
SUMPTION – A CHOICE ARCHITECTURAL EXPERI-
MENT IN BEHAVIOURAL NUTRITION
L. Rohden Skov1, K. Schmidt2, P. Guldborg Hansen3, K. 
Lund Skov2, B. Egberg Mikkelsen1, F J A. Pérez-Cueto1 
1Meal Science & Public Health Nutrition, De-
partment of Development & Planning, Aalborg 
University, Copenhagen, Denmark 
2Roskilde University, Roskilde, Denmark 
3Initiative for Science, Society & Policy, Department 
for Marketing and Management, University of 
Southern Denmark, Denmark 
4Roskilde University, Roskilde, Denmark

Background and objectives: Unhealthy dietary habits in-
fluence individual and societal well-being, since they are as-
sociated with the rise of chronic non transmissible diseases 
worldwide. Although several campaigns promoting healthier 
lifestyles have been implemented in Northern Europe, and 
consequently people are more conscious about nutritional re-
commendations, low intake of fruit and vegetables remains an 
issue in Scandinavia, calling for innovative ways of interven-
tion. The aim of this pilot study was to investigate the influence 
of the portion sizes on the consumption levels of apples and 
cakes presented during the snack breaks. The hypothesis was 
that consumers could be nudged to healthier food choices by 
improving accessibility to sliced apples and make a “healthier” 
cake portion (small) the default. 

Methods: The sample consisted of 391 people attending a 
congress in Copenhagen, Denmark. People were divided in 
two groups for snacking during breaks, and were informed that 
this was for logistic reasons. Two snack tables were set up, one 
with normal sized pieces of cake (usual sizes provided by the 
caterer) as well as whole apples (control N=189), and a table 
with halved pieces of cake as well as apples served in quarter 
pieces (intervention (N=202). Four students did observation 
using electronic counting system. Outcome was measured in 
quantity of cake and apples consumed. 

Results: Total consumption of cake was 30.2% lower per 
person and apple consumption was higher by 83.9% per person 
in the intervention site when compared to control. 

Conclusions: This pilot study supports the hypothesis that 
the presentation of snacks plays an important role in the con-
sumption of fruit and cake among Danish adults. Further, it 
suggests that such approach could become a supportive tool set 
for achieving PHN objectives. 

Key words: nudging, fruit and vegetables, snacks, healthy 
eating, consumer behaviour.

PO3080
SMALLER PLATES, LESS FOOD WASTE – A CHOICE 
ARCHITECTURAL EXPERIMENT IN A SELF-SERVI-
CE EATING SETTING
K. Schmidt2, L. Rohden Skov1, P. Guldborg Hansen3, 
A. Maaløe Jespersen3, F J A. Pérez-Cueto1, B. Egberg 
Mikkelsen1 
1Meal Science & Public Health Nutrition, De-
partment of Development & Planning, Aalborg 
University, Copenhagen, Denmark 
2Roskilde University, Roskilde, Denmark 
3Initiative for Science, Society & Policy, Department 
for Marketing and Management, University of 
Southern Denmark, Denmark

Background and objectives: With roughly one-third of 
food produced for human consumption lost or wasted globally 
(about 1.3 billion tons per year), the. impact on the environ-
ment cannot be anymore neglected. Actions at all points in the 
production chain are now urgent, including reductions in food 
waste at home, by retailers and producers. Northern European 
consumers are among the most environmentally concerned 
consumers, however, their concerns do not always translate 
in more sustainable food-related behaviours. Furthermore, 
food choices are not always rational and could be non-reflec-
tive. Hence, the objective of this pilot study was to investigate 
whether the size of the dishware would non-reflectively in-
fluence the amount of foods taken from an “ad-libitum” buffet 
and the resulting amount of waste. 

Methods: Sample consisted of Danish business leaders that 
took part in a congress in Copenhagen, Denmark. Two buffet 
tables were set up on two separate floors; one with normal sized 
plates (usual sizes provided by the caterer, 27cm) that served as 
controls (N=75), and a table with smaller sized plates (24cm) 
that served as the intervention (N=145). Participants were 
allocated to each of the two floors, and informed that this was 
for logistic reasons. All food waste was collected in designated 
trash bags (different colour in each floor) and weighted in bulk 
by students. 

Results: Smaller plates appear to have decreased food waste 
by 26% compared to the standard sized plates at a single ser-
ving in a self-service eating setting. 

Conclusions: This pilot study supports the hypothesis that 
dishware size plays an important role in the amount of food 
wasted among Danish adults in a self-service eating setting. 
This finding has PHN implications: slight changes in the foods-
cape can contribute to sustainable food consumption goals. 

Key words: nudging, buffet, sustainable consumption, envi-
ronment, consumer behaviour.
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PO3081
ADHERENCE TO THE MEDITERRANEAN DIET: THE 
PERSPECTIVE OF FUNCTIONAL FOOD CONSU-
MERS AMONG THE BALEARIC ISLANDS’ ADULT 
POPULATION
A E. Özen1, M M. Bibiloni1, A. Pons1, J A. Tur1

1Research Group on Community Nutrition and 
Oxidative Stress, University of Balearic Islands, 
E-07122 Palma de Mallorca, Spain, and CIBER: 
CB12/03/30038 Fisiopatología de la Obesidad y la 
Nutrición, CIBERobn, Instituto de Salud Carlos III 
(ISCIII), Spain

Background and objectives: In the literature, studies 
that examine the interest of functional food (FF) users to the 
healthy Mediterranean diet (MD) do not exist. The aim of this 
study was to assess differences in the adherence to the MD bet-
ween FF users and non-users, and to compare the consump-
tion of FFs and intake of functional components between FF 
users with high and low adherence to the MD. 

Methods: A cross-sectional nutritional survey was carried 
out in the Balearic Islands adult population (16-65 years) in 
2009-2010. Data were obtained from a validated semi-quanti-
tative food frequency questionnaire, two non-consecutive 24-h 
recalls and a global questionnaire. 

Results: The mean adherence of FF users to the MD was 
51.2% (SD 14.3), while the mean adherence of FFs non-users’ 
to the MD was 49.6% (SD 11.9). Consumption of probiotics, fi-
bre rich bread/cookies, infusions, fish, soy milk and cholesterol 
lowering products was higher in adults with high adherence to 
the MD, whereas consumption of breakfast cereals, fruit juice, 
infusions and red wine was higher in adults with low adheren-
ce to the MD. Moreover, daily mean intake of functional com-
ponents which are from plant origin foods, like dietary fibre, 
vitamin C, vitamin E, beta-carotene, folic acid was significantly 
higher in adults with high adherence to the MD. 

Conclusions: A moderate adherence to the MD was obser-
ved among both FF users and FFs non-users’. Consumption of 
MD components like fruits, vegetables and whole grain cereals 
should be increased to obtain high adherence to the MD, thus 
the intake of inadequate nutrients in the diet will increase. 

Key words: functional food, functional component, Medi-
terranean diet, adult population, Balearic Islands.

PO3082
ULTRA-PROCESSED FOOD AND DRINK PRO-
DUCTS IN MOROCCO
S. Benjelloun1 
1Consultant , Rabat, Morocco

Background and objectives: While the role of ultra-proces-
sed food and drink products in the obesity and related chronic 
diseases pandemics is acknowledged today worldwide, their 
actual contribution to the food system is yet to be assessed in 
most developing countries. The objective of this study is to 
achieve this assessment for Morocco. 

Methods: Analysis of the Moroccan Ministry of Industry 
and Trade data on production and distribution of ultra-pro-
cessed products. 

Results: Various aspects reveal that ultra-processed pro-
ducts are widely available in the Moroccan food system : 

1- The spectacular growth of related food industries (figu-
res are in thousands Moroccan Dirhams TMAD): 

	 •The production value of sweet products increased im-
portantly between 1990 and 2004: 5 times for ice cream 
and sorbets (TMAD29279; TMAD155944); 4 times for 
biscuits (TMAD215374; TMAD796413); 3.5 times for 
sugar-added drinks (TMAD605718; TMAD2170252) 
and 2 times for candies and chocolates (TMAD283869; 
TMAD532662). 

	 •The processed meat industry production value rose 
by 25 times between 1995 and 2004: TMAD21281; 
TMAD535231. 

2-The visible flooding of the Moroccan markets with im-
ported ultra-processed products (formally imported and 
smuggled). 

3-The multiplication of ultra-processed products distribu-
tion sites: supermarkets (expanded to poor neighbor-
hoods), small grocery stores, dried fruits shops, dairy 
shops, street vendors and even rural markets. In addition, 
there has been a steady increase in the proportion of food 
expenditures spent outside the home: 3.7% (1984), 4.7% 
(2001) and 5.5% (2007). Because of their convenience, 
ultra-processed products tend to constitute an important 
share of these expenditures. 

Conclusions: The above elements show a significant pre-
sence of ultra-processed products in the Moroccan food sys-
tem. This calls for the need to assess their actual intake levels 
among the Moroccan population and consequently, the neces-
sity to review current nutrition education programs and revise 
food production and distribution legislation. 

Key words: ultra-processed food and drinks products, Mo-
rocco.
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PO3083
APPLICATION OF MULTIDIMENSIONAL POVERTY 
INDEX METHODOLOGY TO SUSTAINABLE DIETS’ 
MEASUREMENT: DIMENSIONS AND CONCEPT
O. Ezekannagha1, I. Akinyele1 
1Department of Human Nutrition, University of 
Ibadan, Ibadan, Nigeria

Background and objectives: The continued existence of 
malnourished individuals, increased incidence of NCDs, and 
awareness of adequate nutrition as an indicator of development 
and environment has led to the clamour for the promotion of 
sustainable diets. This promotion though has to be preceded 
by identification and classification of diets as sustainable or 
otherwise. The objective of this presentation is to propose a 
methodology to measure sustainable diets/food systems espe-
cially taking into account the potentials of underutilized indi-
genous African foods. 

Methods: Alkire’s methodology for Multidimensional Po-
verty index (MPI) was adapted to measure the sustainability of 
diets/food system. Dimensions measured include food and nu-
trition security, cultural acceptability, environmental and eco-
nomic impact; each having its own specific measurable indica-
tors. The sustainability index (SI) includes stepwise calculation 
of sustainability of diets and whole food systems, proposition 
of different cutoffs - across dimensions of given diets and food 
systems. The aggregation of the sustainability of a food system 
is proposed as the product of multidimensional ratio (M) and 
intensity of sustainability (T). 

Results: Based on the four dimensions measured, a food is 
considered not sustainable if the SI > 0.25, with the range of 0 
to 1 representing ‘very sustainable’ to ‘not sustainable’. The final 
aggregated SI of food system gives an index for comparing sus-
tainability across food systems. 

Conclusions: After validation, this methodology has the 
potential of measuring sustainable diets, with endless benefits 
to research and policy making regarding food system especially 
in the presence of neglected and underutilized food species. 

Key words: sustainable diets, sustainability measurement, 
methodology, neglected and underutilized species.

PO3084
URBAN FIJIANS’ PERSPECTIVES ON THE ACCEP-
TABILITY OF FRUIT AND VEGETABLES IN THE DIET
E. Morgan1,2, P. Vatuwaqa3, A. Dangour1,4, K. Lock1,2 

1Leverhulme Centre for Integrative Research in 
Agriculture and Health, London, UK 
2Department of Health Services Research and 
Policy, Faculty of Public Health and Policy, London 
School of Hygiene and Tropical Medicine, London, 
UK 
3National Food and Nutrition Centre, Suva, Fiji 
4Department of Population Health, Faculty of Epi-
demiology and Population Health, London School 
of Hygiene and Tropical Medicine, London, UK

Background and objectives: Low fruit and vegetable intake 
has been found in Fiji and is a major risk factor for both mi-
cronutrient deficiencies and diet-related non-communicable 
diseases. The objective of this study was to explore influences 
on fruit and vegetable intake among urban Fijians and identify 
which product attributes are considered acceptable and valued. 
This information is needed to support the design and develop-
ment of interventions and policy to address low intake. 

Methods: Urban consumers living in the capital region 
were recruited through community and religious organizations 
to take part in focus group discussions. Four discussions were 
conducted with each of the two major ethnic groups in June 
and July 2012. The topic guide explored influences on the selec-
tion of fruit and vegetables and perceptions on the acceptability 
of various product attributes. Discussions were held in English, 
Fijian, and Hindi and data were analysed in Nvivo using the-
matic analysis. 

Results: Participants identified fruits and vegetables as 
healthful foods and essential components of traditional eating 
patterns. Tropical fruits and dark green leafy vegetables were 
favoured by indigenous Fijian (iTaukei) participants, while a 
wider range of tropical and temperate fruits and vegetables 
were acceptable to Fijians of Indian descent. Participants in 
both ethnic groups found the local fruit and vegetable supply to 
be unreliable and often unaffordable or of poor quality. Product 
value and acceptability appear closely tied to price, freshness, 
the absence of physical damage, a pleasant retail environment, 
and inclusion in ethnic meals. 

Conclusions: Participants expressed favourable percep-
tions of fruits and vegetables; however, the local supply was 
perceived to be sub-optimal, especially in regard to affordabi-
lity and product quality. These findings suggest a public health 
benefit could be gained through interventions that address the 
underlying causes of price instability and product damage. 

Key words: fruit, vegetables, Fiji, Pacific.
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PO3085
SALT LEVELS IN PORTUGUESE SOUPS
C S P. Santos1, R. Conceição1, E. Mendes1, R. Cruz1, S. Ca-
sal1 
1REQUIMTE, Faculty of Pharmacy, Oporto University, 
Portugal

Background and objectives: Soup is regarded as an impor-
tant vehicle for the ingestion of vegetables, whose health bene-
fits remain unquestionable. In Portugal, most people consume 
soup on a daily basis, being increasingly bought outside home 
in snack-bars, restaurants, supermarkets, or take-away servi-
ces. However, due to the generalized use of salt (NaCl) as major 
seasoning, soup is consequently a major source of Na. The ob-
jective of the present work was to obtain real figures associated 
with the current salt content in “non-homemade” soups, in or-
der to address its representativeness to the daily ingestion of Na 
in the Portuguese population. 

Methods: A total of 83 soups were evaluated, being the Na 
amounts quantified by flame photometry, using an analytical 
method developed and validated for the purpose. 

Results: The soups presented a mean amount of 297±76 
mg/100mL for Na, equivalent to 0.75±0.20 g/100mL of NaCl 
showing a high variability. Indeed, the Na amounts ranged 
from 126 to 513 mg per 100 mL. Taking into account an avera-
ge dose of 250 mL per soup, the values on Na range from 315 
to 1283 mg, or from 0.80 to 3.26 g when expressed as NaCl per 
serving. Based on a maximum recommended daily intake of no 
more than 2 g of Na per day, a single soup represents around 
37%, though these figures could be worse. 

Conclusions: These outcomes are of extreme concern, since 
the consumption of non-homemade soups is increasing. Based 
on these findings, and aware of the recommendation to redu-
ce salt ingestion, when consumed outside home, soup can be 
regarded as an important source of Na in the Portuguese po-
pulation, being mandatory to implement recommendations for 
food producers and effective sensorial alternatives. 

Key words: sodium, NaCl, soup. 

PO3086
INCREASING PULSE INTAKE TO REDUCE MALNU-
TRITION IN TRADITIONAL PULSE GROWING RE-
GIONS IN SOUTHERN ETHIOPIA
G A. Zello1, S J. Whiting1, A. Kebebu2, A. Mesfin2, K. Ge-
bremichael2, A C. Roba2, W J. Dahl3, J. Jaffe4, A. Kaler5, 
C J. Henry1 
1College of Pharmacy and Nutrition, University of 
Saskatchewan, Saskatoon, Saskatchewan, Canada 
2School of Nutrition, Food Science and Technology, 
Hawassa University, Hawassa, Ethiopia 
3Food Science and Human Nutrition Department, 
University of Florida, Gainesville, Florida, USA 
4Department of Sociology and Social Studies, Uni-
versity of Regina, Regina, Saskatchewan, Canada 
5Department of Sociology, University of Alberta, 
Edmonton, Alberta, Canada

Background and objectives: An international research 
program (Saskatchewan & Hawassa Universities) has been es-
tablished linking agro-food systems and communities to im-
prove food security in rural Southern Ethiopia. In this project, 
we are investigating inclusion of pulses, which are high in pro-
tein and essential nutrients, as a vehicle to improve nutrition 
and food security status in vulnerable groups. 

Methods: Our research methodology includes nutrition 
and dietary assessment, measurement of food insecurity, and 
the use of complimentary feeding practices and indigenous 
knowledge to ameliorate nutrient deficits in children, adoles-
cent women and young mothers. 

Results: In conducting baseline studies in traditional pulse 
growing communities, we identified undernutrition as a pro-
blem: Adolescent girls (15-19 y, n=188) had intakes of energy, 
calcium, vitamin C and zinc of 70%, 13%, 5% and 65% of requi-
rements, respectively, and the prevalence of stunting was 31% 
(National average 30%). In another group of infants and young 
children (6-23 months, n=128) 38% were stunted and, except 
for vitamins A and B2, median intakes of micronutrients were 
below requirement. In these communities, and others in our 
study, pulses already contributed to the nutritional value of the 
diet, yet increased consumption would improve nutritional sta-
tus. Results, however, vary when introducing complementary 
pulse-based foods. In the second study above, mothers showed 
little interest in integrating kidney bean into their complemen-
tary feeding practices even though it was regularly consumed in 
the household (43% once/twice monthly). Yet in another group 
of mothers with young children (19 months, n=169) where 
40% reported providing pulse-based food to their children, a 
porridge of 30% added broad bean was found acceptable. 

Conclusions: Pulses can effectively be used as a suitable 
and inexpensive addition to traditional starch-based foods; 
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however, com munity education in the appropriateness and 
nutrition value of pulses would be beneficial. 

Key words: pulse-foods, malnutrition, food security, wo-
men, children.

PO3089
A SURVEY OF NEW YEAR CEREMONIAL DISHES IN 
JAPAN – PART 1. TOSO, ZONI AND IWAI-ZAKANA
Y. Kimura1, K. Ishii1, H. Kuwada1, C. Takahashi1, S. Hira-
matsu1, M. Fuchigami1 
1Department of Nutrition and Life Science, Fukuya-
ma University, Fukuyama, Hiroshima, Japan

Background and objectives: New Years celebrations are 
the most important events in Japan. Japanese people prepare 
toso (spiced sake), zoni (mochi rice cake soup) and special dis-
hes called osechi-ryori for the first three days of the new year. 
However, this custom is disappearing. Nowadays, many peo-
ple buy ready-made osechi dishes at stores instead of cooking 
them at home. Thus, the objective of this study is to investigate 
the eating habits of traditional new year dishes. 

Methods: This survey was conducted by the Japan society 
of cookery science: A survey of ceremonial and ritual meals 
in Japan. Subjects were 24,858 living in 47 prefectures. The 
intake of typical new year dishes, toso, zoni and iwai-zakana 
(kuromame=sweetened black soybeans, kazunoko=herring 
roe and tazukuri=small dried sardines) was studied. Intake 
frequency was surveyed by a questionare whereby they could 
choose only one of the following 4 categories: 1. eaten every 
year; 2. eaten only sometimes; 3. eaten only recently, 4. now ea-
ting less. The intake in the present and the past was choosen for 
these 5 categories: 1. cooked and eaten; 2. presented then eaten; 
3. bought and eaten; 4. eaten at parents‘ or relatives; 5. eaten at 
a restaurant, and the date/time it changed was surveyed. 

Results: Meals eaten every year were toso 54.1%, zoni 
94.2% and iwai-zakana 73~85%, and meals cooked and eaten 
were toso 32%, zoni 80% and iwai-zakana 30~48%, respecti-
vely. Zoni (91%) was cooked and eaten at home, while 44% of 
toso and 27~48% of iwai-zakana were bought and eaten. Peo-
ple whose habits changed during 1984~2004 were 52~53%. The 
influence of the mother or father regarding ceremonial dishes 
was 54.5% and 14.9%, respectively. 

Conclusions: Zoni is cooked and eaten at home now. 
However, many people buy toso and iwai-zakana. 

Key words: ceremonial meals, Japanese new year dishes, 
toso, zoni, iwai-zakana.

PO3090
HOUSEHOLD FOOD SECURITY IN A MOUNTAIN 
DISTRICT OF NEPAL
N. Subedi1

1Nepal Public Health Foundation , Nepal

Background and objectives: Interim constitution of Nepal 
2006/7 has recognized food security as a fundamental human 
right of all citizens. National nutrition policy and strategy 2008 
identified household food security as a long term strategy to 
ensure that all people can have adequate access, availability and 
utilization of food needed for healthy life. This study aimed to 
elucidate household food security experiences and views of key 
informants in a mountainous district of Nepal. 

Methods: A qualitative study was conducted by means of 
interview to key informants of food security network at com-
munity and district level in a mountainous district, Jumla, of 
Nepal. Altogether sixteen key informants: community leaders, 
female community health volunteers, local shop keepers and 
members of district food security network (government offi-
cials) participated in the study. Content analysis was applied. 

Results: In the analysis of experiences and views of key 
informants on household food security, four categories and 
nine sub-categories were developed: Food availability (own 
production, available at local market), accessibility (access to 
local market, affordable), utilization (food distribution and 
consumption practices, food values and food taboos) and sus-
tainability (year round availability). 

Conclusions: As other anecdotal studies in Nepal have 
shown, most of the households in Nepal are food insecure. 
This study adds a new perspective by describing the unders-
tanding of the people living in mountains on food security and 
explaining the barriers of food availability and accessibility in 
higher altitude. Rice was considered as the major staple and 
prestigious food despite other cereal. Lack of rice in local mar-
ket, households and in meal was understood as sign of food 
insecurity in the district, quality was of not much importance. 
Supplementation of rice was identified as main solution. 

Key words: food security, households, Nepal.

PO3091
THE MODIFICATION OF TRADITIONAL THAI 
GREEN CURRY PASTE RECIPES FOR HEALTH PRO-
MOTION
S. Taechangam1, C. Pachotikarn1

1Institute of Nutrition, Mahidol University, Thailand 

Background and objectives: Thai food is the cultural he-
ritage that represents Thai nationality. It is outstanding in the 
combination of tastes and the diverse of herbs and spices that 
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useful for health. The objective of the study was to modify the 
traditional green curry recipes made from green curry paste 
and mussaman curry paste. 

Methods: The popular green curry and mussaman curry 
paste recipes were selected and modified using low sodium cu-
rry paste and fish sauce, modified fat coconut milk. The recipes 
were then standardized and analyzed for nutrient contents using 
INMUCAL and chemical analysis. The recipes’acceptability 
were tested on five hundred subjects living in Bangkok using 
simple random sampling. The modified recipes and health 
benefits were disseminated by training the group of dietitians 
working in hospitals. 

Results: The results showed that the five most popular green 
curry paste recipes were Green curry spare-rib with black pep-
per, Fried egg and spinach in green curry , Nam-ya green curry, 
mussaman Kung and Kua-Guing. Sodium and fat content of 
the developed recipes were reduced by 60 % and 50 % respec-
tively. However, potassium is increased about 17%-133% com-
pared to the original recipes due to the substitution of potas-
sium chloride for sodium chloride. The chemical analysis of 
nutrient contents of the modified recipes demonstrated that 
saturated fat was reduced by 50 % resulting from the modi-
fied fat in coconut milk. The acceptance of the modified recipes 
were in moderately like to extremely like. The pre-test of the 
training program demonstrated that majority of dietitians re-
cognized curry paste containing antioxidants as flavonoid and 
polyphenol. 

Conclusions: After training, they learned the additional 
benefits of Thai curry paste on inflammation reduction. The 
scientific data and research supporting the health benefits of 
Thai curry paste are needed to promote Thai Food to kitchen 
of the world.

Key words: healthy, Thai, curry paste, recipe, antioxidants.

PO3092
DEVELOPMENT OF STANDARDIZED HEALTHY 
RECIPES FROM THAI CURRY PASTE AND THE DIS-
SEMINATION OF HEALTH BENEFITS TO PROMOTE 
THAI FOOD MARKETING
C. Pachotikarn1, S. Taechangam1 
1Institute of Nutrition, Mahidol University , Thailand

Background and objectives: Thai food is considered to be 
nutritious with aromatic herbs and spices ingredients. The pur-
pose of this study was to develop the standardized Thai healthy 
recipes made from low sodium red curry paste and modified 
fat coconut milk. 

Methods: The five most popular red curry paste recipes 
were selected and modified using low sodium curry paste, 
modified fat coconut milk and low sodium fish sauce. The re-

cipes were then standardized and analyzed for nutrient con-
tents using computerized INMUCAL program and chemical 
analysis. The acceptance of the developed red curry was tested 
on four hundred consumers in Bangkok using simple random 
sampling. The public relation of the developed recipes and 
their health benefits were disseminated by training the group 
of dietitians working in the hospitals and by distributing the 
brochure to the customers. 

Results: The five most popular red curry paste recipes were 
Kangsubnok seekrong aun, Kangpedkai, Shushikung, Panang-
moo and Todmunplakrai. The sodium and fat contents of the 
modified recipes were reduced by 60 % and 15 % respectively 
compared to the original. The chemical analysis of nutrient 
contents on the red curry sauce showed that saturated fat and 
sodium were decreased by 40 % and 60% respectively whereas 
potassium was increased by 60 %. These may be due to the 
substitution of potassium chloride for sodium chloride in low 
sodium red curry paste. The consumer acceptance of the de-
veloped recipes were in moderately like to extremely like. The 
pre-test result of the dissemination of the developed healthy 
recipes and their health benefits to the group of dietitians wor-
king in the hospitals demonstrated that majority of the trainees 
were recognized that the red curry paste contains antioxidants 
such as flavonoid but no awareness in polyphenol content. 

Conclusions: Further research studies to support the health 
benefits of the developed red curry recipes are needed. 

Key words: development, Thai healthy red curry paste reci-
pes, health benefits.

PO3093
POTENTIAL CONTRIBUTION OF AFRICAN LEAFY 
VEGETABLES TO THE NUTRITIONAL STATUS OF 
CHILDREN
J. Osei1, M. Van der Hoeven1,2, C M. Smuts1 
1Centre of Excellence for Nutrition, North-West 
University, Potchefstroom, South Africa 
2Africa Unit for Transdisciplinary Health Research, 
North-West University, Potchefstroom, South Africa

Background and objectives: Children in South Africa, par-
ticularly those living in rural farm communities, are still affec-
ted by micronutrient deficiencies. Micronutrient rich African 
Leafy Vegetables (ALVs) might alleviate this hidden hunger. 
However, knowledge on and use of this “poor people’s food” 
has decreased. This study assessed the potential contribution of 
ALVs to the nutritional status of children in a semi-rural farm 
community in South Africa. 

Methods: Anthropometric indices, serum iron, zinc and re-
tinol concentrations were determined in school children aged 
5-13 years (n=155). Dietary intake was evaluated by three 24-
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hour diet recalls. ALVs (Amaranthus cruentus, Cleome gynan-
dra, Cucurbita maxima, Vigna unguiculata) were assessed for 
nutrient composition. Focus group discussions with primary 
caregivers gave important insights about ALVs. 

Results: Stunting (11%) was the most prevalent indicator 
of malnutrition. Zinc deficiency (serum zinc <65 µg/dL) was 
highest at 74.8%. Slight deficiencies in iron (serum ferritin <15 
µg/L; 15.5%) and vitamin A (serum retinol <20 µg/dL; 3.2%) 
prevailed. Median dietary intakes of iron, zinc and vitamin 
A were generally above the Estimated Average Requirement. 
ALVs could contribute substantially to the Recommended Die-
tary Allowance for these nutrients in children. Iron content of 
studied ALVs ranged from 1.4-3.2 mg/100g edible portions. 
Zinc content of the ALVs ranged from 0.7-1.4 mg/100g edible 
portions. The â-carotene content of the ALVs ranged from 182-
314 ìgRAE/100g edible portions. Caregivers had knowledge 
and positive attitudes towards ALVs. 

Conclusions: Although not severe (with exception of zinc 
deficiency), micronutrient deficiencies exist in this population. 
ALVs are potentially good sources of iron, zinc and â-carotene. 
The contribution of ALVs, existing micronutrient deficiencies, 
knowledge of ALVs and positive perceptions imply a poten-
tially positive future response to interventions promoting con-
sumption of ALVs, thereby helping to alleviate micronutrient 
deficiencies. 

Key words: African leafy vegetables, micronutrient defi-
ciencies, nutritional status.

PO3094
THE EFFECTS OF FOOD PREFERENCES ON BONE 
MINERAL DENSITY AND OCCLUSAL FORCE IN 
YOUNG WOMEN
M. Shirao1, M. Hasegawa2, Y. Inaba3

1Jissen Women’s Junior College, Tokyo, Japan 
2Kyorin University, Tokyo, Japan 
3Jissen Women’s University, Tokyo, Japan

Background and objectives: According to the National 
Health and Nutrition Examination Survey carried out by the 
Health, Labour and Welfare Ministry of Japan in 2011, 29% of 
women in their twenties are underweight (BMI<18.5), many of 
whom have an unbalanced diet. In particular, their calcium in-
take is insufficient, and there is concern that they will develop 
osteoporosis when they reach middle- to old age. The present 
study examines what influence of food preferences on young 
women’s bone mineral density and occlusal force. 

Methods: A survey was conducted regarding dietary pre-
ferences, including preference for vegetables, root vegeta-
bles, soybean products, milk and dairy products; how food is 
chewed; and exercise history. The bone mineral density was 

measured by ultrasound bone densitometer. The ability of mas-
tication was evaluated by assessing the occlusal force using an 
occlusal pressure measuring system. 

Results: The study did not find a clear relationship between 
food preferences and bone mineral density, but as for the con-
nection between food preference and occlusal force, the study 
found that women who liked root vegetables and milk had a 
stronger bite. Also, in regards to how food is eaten, subjects 
were generally unaware of how well they chewed their food. 

Conclusions: The results show the necessity of increasing 
the amount of green and yellow vegetables, milk and dairy pro-
ducts that women with low bone mineral density eat. Also, in 
order to improve bite strength, it seems necessary to improve 
the number of times one chews food as well as the firmness of 
the foods consumed. 

Key words: bone mineral density, occlusal force, food pre-
ference.

PO3095
INDIGENOUS AND TRIBAL FOODS FOR ADDRES-
SING FOOD AND NUTRITION SECURITY IN TWO 
TRIBAL COMMUNITIES OF JHARKHAND, INDIA.
S. Ghosh-Jerath1, A. Singh2, M S. Magsumbol3, P. Kam-
boj1, G. Goldberg4 
1Institute of Public Health-Delhi, Public Health 
Foundation of India, New Delhi, India 
2Department of Biochemistry, All India Institute of 
Medical Sciences, New Delhi India 
3Public Health Foundation of India, New Delhi, India 
4Nutrition and Bone Health Research Group, MRC 
Human Nutrition Research, Cambridge,UK

Background and objectives: Food and nutrition insecuri-
ty is a major concern for tribal populations. Jharkhand state 
has 30 Scheduled Tribes; Santhal and Oraon being two most 
populous.; 2% of tribal population face chronic hunger; 10% 
experience seasonal food insecurity. Chronic energy deficiency 
affects 39% men and 48% women in Jharkhand. A rich habitat 
of indigenous foods in tribal environments have potential to 
promote food security, nutrition and health. Understanding 
food systems of indigenous peoples and strengthening them in 
context of nutrition and health pose unique challenges. The ob-
jective of our study was to identify common indigenous foods 
in two tribal communities of Jharkhand and assess their contri-
bution in addressing food security. 

Methods: An exploratory, cross sectional study on Santhal 
and Oraon tribes (140 households each) in selected districts 
and stratified by villages. Robust study protocol employing mi-
xed methods. Qualitative methods include Participatory Rapid 
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Assessment, Free listing, pile sorting and ranking, FGDs and 
Interviews. Quantitative methods include anthropometry, 24-
hour dietary recall, food frequency questionnaire, socio-demo-
graphic profile, food consumption patterns and food security 
assessment and lab analysis.

Results: Quantitative and qualitative tools will be piloted to 
complement each other. Qualitative tools will be standardized 
to utilize them for indigenous foods identification and identi-
fying factors influencing their consumption. Sample collection 
methodologies will be standardized. Labs will be identified and 
one lab finalized for analysis. Food security questionnaires will 
be adopted to assess household food security in Indian tribal 
population. 

Conclusions: Scientific appraisal of dietary patterns of tri-
bal communities can help in developing systems whereby com-
munities can be encouraged to strengthen use and knowledge 
of local food and food systems. This can inform policies needed 
to improve food security, and promote indigenous food to mi-
tigate the nutrition transition and help prevent environmental 
degradation, food chain contamination, and promote long-
term sustainable ecosystems and health. 

Key words: indigenous foods, tribes, nutrition security.

PO3096
COMMUNITY-LED FORMATIVE RESEARCH TO DE-
TERMINE PRIORITY NUTRITION BEHAVIORS FOR 
AN INNOVATIVE PARTICIPATORY VIDEO FEASIBI-
LITY STUDY
P. Koniz-Booher1, M. Hammink2, A. Upadhyay3, K. Beall1

1Strengthening Partnerships, Results and Innova-
tions In Nutrition Globally (SPRING), Arlington, VA, 
USA 
2Save the Children, Washington, DC, USA 
3Digital Green, New Delhi, India

Background and objectives: USAID’s global nutrition 
flagship project, SPRING, is currently collaborating with Di-
gital Green, to adapt a community-driven, participatory video 
and human-mediated social and behavior change communi-
cation (SBCC) approach for the promotion of high impact nu-
trition practices in 30 villages in Keonjhar District of Orissa, 
India. The program builds on Digital Green’s success in the 
agricultural domain. Locally produced videos showcase and 
celebrate innovators, facilitators and early adopters of maternal, 
infant and young child nutrition (MIYCN)-focused or –sensi-
tive practices. A first phase formative research was conducted 
to clarify current practices, barriers and likely facilitators for 
the adoption of improved practices, and identify and prioritize 
video content. 

Methods: Formative research, conducted using a participa-
tory model in a subset of six villages, included 12 focus group 
discussions and 24 in-depth interviews. Nightly team meetings 
and debriefs facilitated a rapid initial analysis of the findings, 
which greatly reduced delays in programming start up. 

Results: The formative research found that breastfeeding is 
commonly supplemented during the first 6 months, while ti-
ming, diversity, density, and frequency of complementary feeds 
are not well understood; and handwashing is seldom practi-
ced before preparing or feeding infants. Mother-in-laws play 
integral roles in the family structure, often deciding the quan-
tity and frequency of food that pregnant and lactating women 
can eat, what work must be done by whom, and how food is 
allocated within the family. Husbands also hold powerful po-
sitions within the household, often exhibiting interest in and 
support of their wives. Women get little rest during pregnancy 
and many foods are thought of as “harmful” to the baby and 
mother. 

Conclusions: Formative research informed the develop-
ment of nutrition training materials, served to identify prio-
rities for the videos, and was the key to designing a successful 
nutrition video production, dissemination, and adoption trac-
king plan. 

Key words: SBCC, participatory video, MIYCN.

PO3097
BLOOD PRESSURE AND FOOD CONSUMPTION 
PATTERN OF URBAN AND RURAL PEOPLE IN 
WEST SUMATRA, INDONESIA
N I. Lipoeto1, D P. Putra2, D. Sulastri1, F. Jalal1

1Department of Nutrition Faculty of Nutrition, An-
dalas University, Java, Indonesia 
2Faculty of Pharmacy, Andalas University , Java, 
Indonesia

Background and objectives: Hypertension is increasing 
along with obesity and changing in diet and lifestyle in Indo-
nesia. This study was conducted to investigate the relationship 
between consumption of spices, fruits and vegetables to blood 
pressure between people in urban and rural areas in West Su-
matra Province, Indonesia 

Methods: This was a cross sectional study conducted in 2 
cities (urban) and two municipalities (rural) in West Sumatera, 
Indonesia. 437 respondents were chosen systematic-randomn 
samplings from a list of adults (>30 years old) in the villages. 
Data of demography, health, lifestyle, food frequency question-
naire were compiled by interviewing the respondents. Anthro-
pometry assessments and blood samples were taken. 

Results: The study was conducted mostly to women (68%), 
more than 40 years old (73%). Obesity was found in 51% of 
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the respondents. There were significant differences in hyper-
tension prevalence and consumption of fruits and vegetables 
between respondents in the rural and urban areas. No differen-
ce was found in spices consumption. There was a significant re-
lationship between spices consumption with body weight and 
body mass index, but they were not significance when contro-
lled by energy and carbohydrate intake. Significant difference 
was found between spices consumption and systolic pressure. 

Conclusions: Consuming spices was associated with lower 
blood pressure. In excess of total energy and carbohydrate 
along with consumption of fruits and spices were associated 
with higher body weight and waist circumference. 

Key words: spices, antioxidant, blood pressure, body mass 
index.

PO3098
INTEGRATING NUTRITION IN AQUACULTURE IN-
TERVENTIONS IN BANGLADESH
A B. Andersen1, S H. Thilsted1, E. Khetran2, E I. Williams3, 
M. Kunda1, B K. Barman1, M. Karim1, H J. Keus1 
1WorldFish, Bangladesh 
2Helen Keller International, Bangladesh 
3SPRING, Bangladesh

Background and objectives: In Bangladesh, with rich 
water resources, fisheries and aquaculture are important for li-
velihoods, income and nutrition, especially for the rural poor. 
In the last 25 years, aquaculture in Bangladesh has flourished, 
especially polyculture of carps in ponds; and in recent years, 
production of tilapia and pangasius catfish. The Government 
of Bangladesh, together with development partners have focu-
sed on aquaculture with the aim of increasing fish production 
and productivity, as well as income. In light of the recent glo-
bal emphasis on agriculture for improved nutrition and health, 
WorldFish and partners have taken steps to integrate nutrition 
in aquaculture interventions. 

Methods: An aquaculture-nutrition linkages package with 
the following components is now being integrated in inter-
ventions which begin with small-scale household aquaculture: 
pond polyculture of carps and micronutrient-rich small fish; 
micronutrient-rich vegetable production on pond dykes and 
in the homestead; promotion of increased consumption of nu-
trient-rich foods, especially for women, adolescent girls, as well 
as infants and young children; behaviour change communica-
tion for improved knowledge and practice of essential nutri-
tion and essential hygiene actions; gender equity; and process 
and impact monitoring and evaluation. Implementation of the 
package is carried out by field staff, lead farmers and through 
regular meetings with farmer groups, as well as home visits, 
with contact to both female and male household members; in 

collaboration with staff from local government and partner or-
ganisations. 

Conclusions: Building on experience from agriculture-
nutrition interventions which focus primarily on homestead 
vegetable production, and with the added benefits of increased 
consumption of nutrient-rich fish, we expect to see a positive 
impact on nutrition. As aquaculture-nutrition linkage is new; 
process evaluation, and thereafter impact evaluation are nee-
ded for further refinement of the package and wider dissemi-
nation. 

Key words: Aquaculture-nutrition linkage, micronutrient-
rich fish, Bangladesh.

PO3099
FOOD DIVERSITY AND ADEQUACY OF FOODS 
CONSUMED BY HIV/AIDS INFECTED WOMEN IN 
MUMIAS DISTRICT – KENYA
R. Shikuri1, S. Mbugua2, A. Mwangi 
1Masinde Muliro University of Science and Techno-
logy, Kenya 
2University of Nairobi, Kenya

Background and objectives: The research aims at develo-
ping a food-based intervention strategy for HIV positive wo-
men, by adopting the principal of food diversity and adequa-
cy in their micronutrient content, using locally available and 
affordable food stuffs in form of a Menu prepared using a deve-
loped recipe optimized to conserve selected micronutrients ne-
cessary for Human Immunodeficiency Virus/ Acquired Immu-
ne Deficiency Syndrome (HIV/AIDS) victims. Such a strategy 
is critical for the HIV/AIDS victims due to the confounding 
nature of nutritional and health status of people living with 
HIV/AIDS on progression of their HIV/AIDS condition The 
objective of this study therefore was to find out the food diver-
sity available to HIV/AIDS women, Their content of selected 
micro-nutrients, consumption patterns and nutritional and cli-
nical status of the HIV/AIDS positive women. 

Methods: This study was composed of a cross-sectional 
and intervention study designs. Phase one was composed of a 
cross-sectional study of 137 women living with HIV/AIDS in 
Mumias district to determine their nutrient adequacy. The P 
value for statistical significance test was set at <0.05. 

Results: Quantitative analysis was achieved using SPSS soft-
ware package. Descriptive statistics such as means and standard 
deviations were used to organize, describe and summarize the 
data on socio-economic and anthropometric measurements of 
the respondents. Anthropometry was used to provide valuable 
information on development in size and body composition of 
the women More than half of the women were found to consu-
me foods that were inadequate in nutrients. 
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Conclusions: Given that more than half of the women were 
malnourished there was need to develop a Food based inter-
vention from foods locally produced and consumed by the wo-
men and the product commercialized so as to empower these 
women and improve their livelihoods and health. 

Key words: nutritional status, HIV/AIDS, food diversity.

PO3101
DEVELOPMENT OF A CLASSIFICATION SYSTEM 
FOR POTATOES
N. Hall1,2, H. Schonfeldt1,2, C. Van Niekerk1,2 
1Department of Animal and Wildlife Sciences, Uni-
versity of Pretoria, Pretoria, South Africa 
2Institute of Food, Nutrition and Well-being, Univer-
sity of Pretoria, Pretoria, South Africa

Background and objectives: In South Africa potatoes are 
produced throughout the year in 11 production regions with 
different agricultural practices i.e. dry land and irrigation. The 
aim of the project was to develop a classification system for the-
se potato cultivars with the purpose to guide consumer choice 
on culinary applications, fit for purpose with easy to unders-
tand front of pack information. 

Methods: Nine different potato cultivars from five produc-
tion regions were evaluated. Different potato cultivars typical 
to each region, with Mondial and BP1 included in each trail, 
were assessed by means of a trained experienced sensory panel 
at the sensory laboratory of the Agricultural Research Council 
(ARC), Irene. The physical tests were conducted at the Uni-
versity of Pretoria and nutrient analysis was conducted by the 
ARC Analytical laboratory, a SANAS (South African National 
Accreditation Services) accredited laboratory. 

Results: In order to understand which attributes contribu-
ted the most to the textural characteristics of the different pota-
to cultivars from the different regions, the dependent and inde-
pendent variables were summarized and statistically analysed 
(PLS). Only attributes that explained the most variances in the 
data, (variances from 50% and above) were included, and com-
prised of the sensory attributes: mealy, waxy, hardness with a 
knife, fracturability in the mouth, compactness, coarseness; 
and objective attributes: shear force resistance of raw potatoes 
and total starch content. 

Conclusions: Three categories were identified from the 
PLS plot, i.e. waxy, waxy/floury and floury. Each category was 
described by textural characteristics and suggested cooking 
methods typical to cultivars that fall within the specific cate-
gory. The information gained form this study has enabled the 
potato industry to develop a consumer education initiative by 
labeling and marketing potatoes according to their cultivar 
classification. 

Key words: potatoes, cultivars, classification.

PO3102
MILK CONSUMPTION PATTENS AMONG RESI-
DENTS IN BEIJING
L. Ba1, J. Zhao1, S. Li1 
1Department of Nutrition and Food Safety, Chao-
yang District Centre for Disease Prevention and 
Control , Beijing, China

Background and objectives: Calcium deficiency is preva-
lent in Beijing, while milk consumption, the most important 
dietary source of calcium, is unknown. 

Methods: A subsample of the China Health and Nutrition 
Survey in Beijing was used. 1,329 residents from 24 commu-
nities in 6 districts in Beijing were randomly selected by using 
multistage random cluster sampling schedule. Dietary data 
were collected with three consecutive 24-hour recalls and ave-
rage consumption was adjusted to per standard person per day. 
Milk consumption included fresh milk, powdered milk, and 
yogurt, excluding milk drinks. 

Results: On average, 74.4% of children aged 2-6 years, 
68.4% of children and youth aged 7-17 years, 52.8% of young 
adults aged 18-44 years, 46.3% of adults aged 45-59 years, 
and 60.4% of adults aged 60 and older drank milk daily. The 
amount of milk consumed in each age group was 233.6 grams/
day (g/d), 132.4 g/d, 75.8 g/d, 96.6 g/d, and 163.4 g/d, respecti-
vely. The proportion of milk drinkers and amount of milk con-
sumed were higher among women than men, higher among 
young children and elders than youth and adults, and higher 
among high income people than low income people.

 Conclusions: Milk consumption is increasing in Beijing, 
China, but the amount consumed is still much lower than the 
recommended level. 

Key words: milk consumption, calcium intake, nutrients 
intake.

PO3103
FOOD-INTAKE PROFILE IN LOW-WAGED POPULA-
TIONS IN SOUTHERN BRAZIL
F. Auler1,2, A. Nakashima1, C. Rosaneli1, W. Almeida1, L. 
Salles1, A. Fadoni1, C. Veltrini1, R. Cuman2

1Nutrition Couse - School of Health and Biosciences, 
Pontifical Catholic University of Parana, Brazil 
2Post-Graduation Program in Health Sciences, State 
University of Maringá, Brazil

Background and objectives: Food-intake profile has chan-
ged in Brazil since late 20th century, with decrease in natural 
food rich in fibers and micronutrients and increase in indus-
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trialized food featuring high fat, salt and sugar rates. Low-
waged populations have also changed to a food-intake profile 
associated with obesity, hypertension and diabetes. Collectors 
of recyclable matter, who earn their living collecting, selecting 
and selling paper, cardboards, glassware, iron and non-iron 
material, are included in this group. Current research verifies 
the food-intake profile in collectors of recyclable materials. 

Methods: A cross-sectional and descriptive study, compri-
sing demographic, anthropomorphic and food-intake data, 
was undertaken with 273 collectors of recyclable matter from 
15 cooperatives in seven towns in southern Brazil. Regular in-
take of food, such as beans, fruits, vegetables, fried food, re-
freshments and sweets, full milk, meat fat and breakfast, was 
investigated. Data were analyzed by Excel and results described 
according to frequency. 

Results: Sample comprised 92% adults, 73% females, 59% 
non-whites and 51% overweight. Food-intake profile of the 
above population comprised regular low consumption of fruit 
(84%) and vegetables (53%), high consumption of fat meat 
(64%), full milk (55%), lack of breakfast (62%), and a high in-
take of sweets (29%), fried food (24%) and soft drinks (19%), 
although 84% intake beans at least five days in the week. 

Conclusions: Food intake of low-waged populations is 
similar to or worse than that of the Brazilian population as a 
whole. High intake of food rich in sugars and fats may be asso-
ciated with high overweight, diabetes and hypertension rates in 
these populations as verified in other studies in Brazil. Policies 
to enhance the intake of healthier food and to discipline indus-
trial food advertisements should be taken. 

Key words: food-intake profile, obesity, nutritional transi-
tion, Brazil.

PO3104
PREDOMINANCE OF LOW STATURE AND ASSO-
CIATED FACTORS IN ECONOMICALLY AND SOCIA-
LLY VULNERABLE POPULATIONS IN SOUTHERN 
BRAZIL
F. Auler1,2, A. Nakashima1, C. Rosaneli1, W. Almeida1, L. 
Salles1, A. Fadoni1, C. Veltrini1, R. Cuman2 
1Nutrition Couse, School of Health and Biosciences, 
Pontifical Catholic University of Parana, Brazil 
2Post-Graduation Program in Health Sciences, State 
University of Maringá , Brazil

Background and objectives: Low stature is associated with 
nutrition deficiencies during the growth and development sta-
ges in childhood. It is actually a frequent condition in econo-
mically and socially vulnerable populations and, according to 
Barker´s theory, may trigger deleterious effects in adulthood. 
Adaptive mechanisms which make such people particularly 

susceptible to chronic diseases (obesity, hypertension, diabe-
tes) are unleashed. Collectors of recyclable matter, who earn 
their living collecting, selecting and selling paper, cardboards, 
glassware, iron and non-iron material, are included in this 
group. Current research determines the predominance and 
association of low stature in collectors of recyclable materials. 

Methods: A cross-section study, comprising demographic, 
anthropomorphic and biochemical data, has been undertaken 
with 273 collectors of recyclable matter from 15 cooperatives 
in seven towns in southern Brazil. Low stature was determined 
by lower rates than 5º percentile of WHO´s growth standard. 
Data were analyzed by SPSS and Pearson´s test at p< 0.05 was 
undertaken. 

Results: Sample was largely composed of adults (92%), fe-
males (73%) and non-whites (59%), of which 17% were dia-
betics, 22% had a low stature, 25% were hypertensive, 51% 
were overweight and 66% featured cardiovascular risk (waist 
circumference : stature). Low stature was associated with age, 
schooling level, weight, cardiovascular risk, body fat, haemog-
lobin, total cholesterol, LDL-cholesterol, glycaemia and creati-
nine (p<0.05). 

Conclusions: Frequency in low stature, overweight, diabe-
tes and hypertension in the above-mentioned vulnerable popu-
lation is similar to or higher than that in Brazilian population 
as a whole and is associated with numberless variables confir-
ming Barker´s theory. Data show that low-waged populations 
live with deficit illnesses such as nutritional excesses, although 
without any availability to and attention from the public poli-
cies. 

Key works: Cardiovascular risk, collectors of recyclable ma-
terials, food-intake profiles, low stature.

PO3105
PATTERNS OF ALCOHOL CONSUMPTION IN LIAO-
NING, CHINA
S. Li1, X. Li1, H. Li1, D. Luan1, Z. Liu1, X. Jin1, Z. Li1, X. Liu1, 
T. Shi1 
1Institute of Nutrition and Food Safety, Liaoning 
Center For Disease Control and Prevention, China

Background and objectives: To examine the patterns of al-
cohol drinking among adults in Liaoning province. 

Methods: Data on 1,039 adults aged 18 years old and ol-
der from 480 households participated in the China Health and 
Nutrition Survey were used. A multistage stratified cluster ran-
dom scheme was used to draw the sample in Liaoning. Alco-
hol consumption data were collected by using food frequency 
questionnaire and three consecutive 24-hour recalls. 

Results: 34.0% of participants drank alcohol regularly 
(58.0% in men and 11.7% in woman). The average alcohol in-
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take was 26.0±33.5 grams/day (g/d, weight of ethanol) among 
drinkers (29.1±35.1 g/d in men and 11.7±19.7 g/d in women). 
Heavy drinkers were those aged 45-59 years (62.5%, 33.8±35.9 
g/d), living in rural areas (59.9%, 34.8±38.5 g/d), and with lower 
education (50.6%, 37.3±38.1 g/d) among men, and those aged 
18 - 44 years (16.1%, 15.8±27.6 g/d), and with higher education 
(25.6%, 6.0±6.4 g/d) among women. 35.9% of male drinkers 
drank daily and the favorite types were liquor (72.3%) and beer 
(63.0%). 30.2% female drinkers drank 1-3 times a month and 
the favorite types were beer (66.7%) and wine (31.7%). Exces-
sive, dangerous, and harmful drinking were 13.8%, 11.1%, and 
11.1% among male drinks and 9.5%, 9.5%, and 4.8% among 
female drinkers, respectively. Dangerous and harmful drin-
king were higher in rural (40.4%) than in urban (20.0%) areas 
and higher in low education (43.2%) than in high education 
(25.6%) groups. 

Conclusions: Alcohol consumption is high and varies sig-
nificantly among gender, education level and living areas in 
Liaoning, China. 

Key words: nutrition survey, alcohol consumption.

PO3106
MULTI-SECTOR LINKAGE MODELS FOR COMMU-
NITY-BASED NUTRITION IN ETHIOPIA-MODEL 1: 
MARKET APPROACH OF LOCAL COMPLEMEN-
TARY FOOD PRODUCTION
M. Nakamori1, T. Desta2, N. Takashi1, A. Tokunaga1, Z. 
Habtamu2, S. Deba2 
1Japan Intrenational Cooperation Agency, Addis 
Ababa, Ethiopia 
2Oromia Regional Health Bureau, Addis Ababa, 
Ethiopia

Background and objectives: In order to achieve the Millen-
nium Development Goal 4: Reduce Child Mortality in Ethio-
pia, it is a major stumbling block that almost a half of Ethiopian 
children under five years old are stunted and more than 10% 
wasted. The JICA project, designed to be gender-sensitive and 
multi-sectoral, implements activities including production of 
complementary food (CF) (Model 1) and growing vegetable 
gardens (Model 2) by women’s group, aiming to develop effec-
tive models for nutrition improvement through multi-sectoral 
coordination in Oromia region, Ethiopia. 

Methods: Model 1 adopts a market approach where issues 
of access and utilization are addressed by promoting consump-
tion of nutrition-rich locally processed CFs. In this regards, a 
women’s group was established to generate income from the 
production and sales of CFs at a shop. The income generating 
activity is linked to BCC, particularly cooking demonstrations 
of CF for mothers with under two children. The nutrition value 

was enriched by roasting/germinating grains/legumes in the 
locally processed CFs. 

Results: After 6 month of the implementation, CF sales by 
the women’s group increased 50% from the initial period and 
30% of the total population of under two children covered by 
cooking demonstrations. 

Conclusions: We need further determinations for the im-
pact of the model in mother’s behavioral change of CF prepara-
tion as well as nutrition status of the children. 

Key words: malnutrition, complementary food, local food 
production, multi-sector linkage, community-based nutrition.

PO3107
MULTI-SECTOR LINKAGE MODELS FOR COMMU-
NITY-BASED NUTRITION IN ETHIOPIA -MODEL 2: 
A FOOD AVAILABILITY MODEL
M. Nakamori1, T. Desta2, N. Takashi1, A. Tokunaga1, Z. 
Habtamu2, S. Deba2 

1Japan Intrenational Cooperation Agency, Addis 
Ababa, Ethiopia 
2Oromia Regional Health Bureau, Addis Ababa, 
Ethiopia

Background and objectives: In order to achieve the Millen-
nium Development Goal 4: Reduce Child Mortality in Ethio-
pia, it is a major stumbling block that almost a half of Ethiopian 
children under five years old are stunted and more than 10% 
wasted. The JICA project, designed to be gender-sensitive and 
multi-sectoral, implements activities including production of 
complementary food (CF) (Model 1) and growing vegetable 
gardens (Model 2) by women’s group, aiming to develop effec-
tive models for nutrition improvement through multi-sectoral 
coordination in Oromia region, Ethiopia. 

Methods: Model 2 adopts a food availability model where 
issues of availability of and access are addressed by develop-
ment and promotion of nutrition-rich food. A rapid assessment 
on food availability was conducted in November 2011 to assess 
local production patterns of crops for household consumption 
and market as well as available resources that could be tapped 
for production of missing ingredients. Based on the informa-
tion from the assessment, a community action planning was 
organized with participation of community cabinet members 
and the two key activities agreed were: cooking demonstration 
of complementary foods using the recipes developed; and pro-
duction of missing food items in the diet though households 
that have private rainwater harvesting ponds as an entry point. 

Results: After 3 month of the implementation on these key 
activities, 70 % of total population under 2 children covered by 
cooking demonstration and dietary diversity in target house-
holds was increased. 

Conclusions: A further monitoring of the model activities 
is needed to consider impacts of the model at community level. 
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Key words: malnutrition, food availability, local food pro-
duction, multi-sector linkage, community-based nutrition.

PO3108
NUTRITIONAL STATUS OF ALGERIAN CHILDREN 
AGED 6 TO 12 YEARS
L. Bechiri1, A. Agli1

1Laboratory of Nutrition and Food Technology 
(LNTA) , Skikda, Algerie

Background and objectives: Currently, nutrition education 
is difficult to apply because the power of the child depends not 
only the family but also in society. Our work aims to compare 
observed between diet and advised Algerian children 6 to 12 
years to correct some errors foods. 

Methods: Our study is a qualitative description of the food 
situation in 2196 Algerian children aged 6 to 12 years using 
a qualitative data analysis, 7 studies only 67 studies that talk 
about the food situation of Algerian children 6 to 12 years. 
Then a comparison between the observed and the power 
supply recommended (2001). 

Results: The decrease in daily energy intake of children 
in relation to recommended intakes. Energy shares breakfast 
and lunch are lower. An imbalanced distribution of macro and 
micronutrients. Breakfast is neglected, the composition of the 
morning snack and snack foods with high energy density, snac-
king is common among children all the time watching televi-
sion. Food snack foods are the kind Junk Food. A decrease in 
the practice of regular physical activity. 

Conclusions: It seems that the eating habits of Algerian 
children are not different from those of industrialized coun-
tries; they reproduce the same mistakes food, it is urgent to 
develop appropriate prevention and implementing awareness 
programs especially in institutions school. 

Key words: Algeria, situation food, nutrition education, 
healthy children 6 to 12 years, recommended nutritional in-
takes 2001.

PO3109
DEVELOPMENT AND VALIDATION OF FOOD-FRE-
QUENCY QUESTIONNAIRES IN IRAN - A REVIEW
S. Edalati1

1Faculty of Health & Nutrition, Tabriz University of 
medical science , Iran

Background and objectives: The food-frequency question-
naire (FFQ) has been widely used in large-scale nutritional epi-

demiological studies. Due to great differences in food habits, 
FFQs must be tailored for use with specific populations. The 
aim of this review is to review FFQs developed and validated 
in Iran. 

Methods: A literature search was undertaken to trace arti-
cles reporting on development of FFQs for Iranian populations. 

Results: Some FFQ validation studies include the following: 
A semi-quantitative FFQ developed for Tehran lipid and gluco-
se study that was found to be reliable and valid for assessing the 
intake of several food groups, nutrients, and dietary patterns 
derived from it. A short FFQ for screening women of childbea-
ring age for vitamin A status in northwestern Iran developed 
too. There are also studies about development of FFQs to assess 
fruit and vegetable intake in adults and a FFQ for calcium in-
take in 9-13 years old children in the city of Tehran. Further-
more, a study was done to evaluate validity and reproducibility 
of energy and nutrient data derived from a FFQ design for a 
prospective study on diet and esophageal cancer in Northern 
Iran. 

Conclusions: There is a research gap in developing FFQs 
for different study goals and target populations in Iran. Further 
more studies are needed to develop FFQs especially short FFQs 
for different purposes among Iranian individuals.

Key words: Foor-frequency questionnaire, nutritional epi-
demiological studies, validation.

PO3110
FOOD INSECURITY AND METABOLIC SYNDROME 
AMONG WOMEN FROM LOW INCOME COMMUNI-
TIES IN MALAYSIA
Z. Mohd Shariff1, N. Sulaiman1, R. Jalil2, C Y. Wong1, H Y. 
Yong1, M N. Mohd Taib1, G L. Khor3 
1Universiti Putra Malaysia, Serdang, Selangor Ma-
laysia 
2Universiti Sains Malaysia, Kubang Krian, Kelantan 
Malaysia 
3International Medical University, Kuala Lumpur 
Malaysia

Background and objectives: Previous studies have shown 
that food insecurity is associated with risk of chronic diseases. 
There is no published information on the relationship between 
food insecurity and metabolic syndrome in Malaysia. This 
cross-sectional study examined the relationship between hou-
sehold food insecurity with Metabolic Syndrome (MetS) and 
its individual risk factors among women (n=625) in low inco-
me communities. 

Methods: The Radimer/Cornell Hunger and Food Inse-
curity instrument was utilized to assess food insecurity. Diet 
diversity, anthropometry (waist circumference and body mass 
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index), blood pressure and fasting venous blood for serum li-
pid and plasma glucose were also obtained. MetS was defined 
as having at least 3 risk factors and according to the Harmoni-
zed criteria. 

Results: The prevalence of food insecurity in this sample 
was 78.4% (26.7% household food insecure, 25.3% individual 
food insecure, 26.4% child hunger). The percentage of women 
with abdominal obesity, hypertension, low HDL-C, high TG, 
high FPG and MetS was 39.7%, 32.8%, 59.0%, 14.1%, 33.0% 
and 25.6%, respectively. Women in food insecure households, 
particularly those reporting individual food insecure and child 
hunger, were more likely to have reduced number of metabo-
lic risk factors (p<0.05) and lower risk of abdominal obesity 
(p<0.01), elevated total cholesterol (p<0.05) and LDL-choleste-
rol (p<0.05) compared to food secure women. The risk howe-
ver, increased as food insecurity improves. 

Conclusions: Efforts to improve food insecurity among low 
income households should address availability and accessibili-
ty of healthy food choices that could reduce the risk of metabo-
lic syndrome and chronic diseases. 

Key words: food insecurity, metabolic syndrome, low inco-
me communities.

PO3111
WORLDWIDE CONSUMPTION OF EDIBLE INSECTS 
OF ORTHOPTERA ORDER
V. Melo1, C. Calvo2, T. Quirino1, S. Murata1, S. Macin1 
1Universidad Autónoma Metropolitana-X, México, 
D.F., México 
2Instituto Nacional de Ciencias Médicas y Nutrición 
Salvador Zubirán, México, D.F., México

Background and objectives: Entomophagy term genera-
lly used to refer human consumption of insects is common in 
cultures of many ethnic groups since ancient times in different 
parts of the world, such as Latin America, Africa, Asia, India, 
Australia and New Zealand. Over 1,000 insects are known to 
be eaten in 80% of the World nations. However, in some so-
cieties mainly in Europe, insect eating is uncommon, today 
insect eating is rare in the developed world, but insects remain 
a popular food for many developing regions worldwide. Some 
of the more popular insects eaten either raw or prepare with 
other staples around the world include crickets, cicadas and 
grasshoppers. The aim of this study was to investigate which 
countries consume insects from the Orthoptera order and to 
analyze the macronutrients of them. 

Methods: Insects were collected in Mexico, obtained in 
local markets of Thailand, China, India, Japan, South Africa, 
Kenya, Australia and New Zealand and macronutrient analy-
zed by AOAC methods. 

Results: Data obtained show that insects provide a good 
source of macronutrients, however contain of each parameter 
vary according the environment conditions among other fac-
tors. They are available at any ecology system, reproduce at a 
faster rate, generally have high protein conversion efficiency 
and do not compete for water. 

Conclusions: Orthoptera order insects, represent a good 
source of nutrients, their consumption should be promoted to 
include them in a daily diet to improve nutrition of malnourish 
people of developing countries. 

Key words: edible insects, entomophagy, Orthoptera order.

PO3112
NUTS CONSUMPTION AND FREQUENCY IN PHY-
SICIANS AND NURSES
M. Khatibi1, M. Sanjari2, M. Shokouhi3 
1Deputy of Treatment,Keramn University of Medical 
Sciences , Iran 
2Physiology research center, Kerman University of 
medical sciences, Kerman, Iran 
3Research center for modeling in health, Kerman 
University of medical sciences, Kerman, Iran

Background and Objectives: Epidemiological studies have 
consistently demonstrated that frequent nuts consumption 
is associated with reduced risk of developing coronary heart 
diseases, type 2 diabetes, or death by overall mortality causes 
.Nuts are fatty foods and presumably for this, until recently, 
were ignored or treated with a great deal of caution on most 
dietary recommendation .The aim of this study is survey nuts 
consumption in physicians and nurses that work in education 
hospital in Kerman. 

Methods: A cross sectional study was done in 2011-2012. 
Three hundred nurses and 200 physicians were included .The 
study has done by a questionare that involved demographic in-
formation and questions about eating and frequency behaviors. 
All statistical analysis was performed by SPSS and P value less 
than 0.05 was considered as statistically significant. Results: 
Population of this study was 300 nurses and 200 physicians. 
Four hundred forty one of them completed the questionnaire 
.Mean of age was 34.45±8.3. Mean of BMI was 23.94±4.17. Less 
than 10% of population consumed nuts habitually and 18.8% 
of them never ate it. The majority of the population eat them 
weekly. 
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Conclusions: Despite of nuts importance, their consump-
tion is low among this population. Educational programs nee-
ded for developing of their knowledge and their usefulness of 
consumption. 

Key words: consumption behavior, frequency behavior, 
nut, nurses, physician.

PO3113
FROM SOUL FOOD TO FAST FOOD: THE MODERN 
AFRICAN-AMERICAN DIET
V. Oates1, R. Fleming1, A. Franklin1

1Tennessee State University, Nashville, USA

Background and objectives: African-Americans statistica-
lly have higher rates of obesity and nutrition-related illnesses, 
due to unhealthy diet and sedentary lifestyles. This study cha-
racterizes the evolving diet of modern African-American peo-
ple which has shifted from agrarian based to more processed 
foods, contributing to their current health condition. 

Methods: Five 2-hour focus groups were held with African-
Americans living in Davidson County, TN for a project aimed 
to promote weight management among African-American 
children. One focus group consisted of community members, 
two with parents/guardians, and two with children deemed at 
risk for adulthood obesity. A series of questions about dietary 
habits and media influence on diet were discussed within a cul-
tural context. 

Results: (1) Modern soul food and/or ‘black food” consists 
of food that is cost-efficient and energy dense but not home 
cooked; (2) Economic disparities limit access to fresh, healthy 
food options; (3) Time constraints inhibit the planning and 
preparing of healthy home-cooked meals; and (4) Media tar-
gets African-American consumers with the least nutritious and 
nutrient-dense products. 

Conclusions: Focus group participants identified a number 
of fast food chains and manufactured foods as ‘black food’ and 
consumption of these high caloric, low-nutrient dense foods 
occur frequently. While older focus group participants reflec-
ted how the traditional African-American diet used to include 
fresh produce , younger participants commented that econo-
mics and accessibility prevented them from incorporating pro-
duce in their diets. Media and advertising were identified as a 
contributing influence on diet by all age groups. 

Key words: African-American, fast food, soul food.

PO3114
FACTORS THAT INFLUENCE EDIBLE WILD FRUIT 
CONSUMPTION AND CONSUMPTION HABITS: A 
CASE OF GULU DISTRICT, UGANDA
O. Christine1, O O. Hannington2, N. Roos3 
1Gulu University, Gulu, Uganda 
2Makerere University, Кампала, Uganda 
3University of Copenhagen, Copenhague, Denmark

Background and objectives: Rural communities in many 
parts of this district benefit in many ways from consuming 
wild edible fruits. However, compelling factors and daily 
consumptions habits of these fruits are not documented. The 
objectives of the study were therefore to document the main 
daily community’s consumption habits of these fruits, to do-
cument compelling factors for consuming these fruits and to 
establish community’s daily practices towards these wild fruits. 
This study was conducted in Awach, Paicho, Patiko, Ongako, 
Lalogi and Bobi Sub-Counties, and 350 respondents were in-
terviewed. 

Methods: Data were collected using semi-structured ques-
tionnaires during interviews with respondents. The edible fruit 
trees under study were obtained from our previous study and 
included Vitex doniana Sweet, Vitelleria paradoxa Gaertn, Bo-
rassus aethiopum Mart., Tamarindus indica L. and Anonna 
senegalensis Oliv. 

Results: The result showed that consumptions of the-
se fruits were highly influenced by sensory responses (55%), 
social factors (13%), availability and accessibility (16%), and 
hunger. These factors significantly varied among the fruit spe-
cies (P<0.05). Children (52.3%), pregnant women (23.7%) 
and the sick (19.1%) were more encouraged to consume the-
se fruits, intentionally to derive satisfaction and pleasure from 
them. Gender inclusion in fruit harvest insignificantly varied 
(P>0.05). Correlation analysis was positive for both preferred 
fruits and frequency of consumption (r=0.2942), and preferred 
time for consumption (r=0.0635). Children younger than 15 
years were found to be very active consumers. Very few indivi-
duals showed interest in including fruits as part of their daily 
meals. 

Conclusions: Many factors influenced the consumption 
fruits, but varied among fruit species. Besides, inadequate 
knowledge existed on nutritional and health benefits associa-
ted with eating these fruits. 

Key words: wild fruits, consumption habits, Gulu.
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PO3115
CATALYZING HOUSEHOLD SUPPORT FOR IMPRO-
VED MATERNAL CARE: A RANDOMIZED CONTROL 
TRIAL OF NEW METHODS FROM BANGLADESH
S. Sinharoy1, F. Ameen1, J. Waid1 
1Helen Keller International, Dhaka, Bangladesh

Background and objectives: In Bangladesh, recent research 
has found higher rates of undernutrition among pregnant wo-
men compared to non-pregnant women. Additionally, over 
50% of babies are born with low birth weight. Cultural prac-
tices around food and care likely increase the risk of undern-
utrition among pregnant women and infants. HKI identified 
a need for behavior change communication (BCC) materials 
targeting households, particularly husbands and mothers-in-
law, with the objective of improving knowledge and practices 
around nutrition of pregnant women. 

Methods: BCC materials were developed following forma-
tive research, which identified facilitators and barriers to be-
havioral objectives as well as key words and phrases for use in 
the materials. It also examined households’ usage, comprehen-
sion and preferences regarding communication materials. The 
effectiveness of these interventions is currently being tested in 
a randomized control trial (RCT). 

Results: Following multiple rounds of field testing, two BCC 
materials were finalized. One is a game with dice and cards de-
picting positive and negative behaviors related to maternal and 
child health and nutrition (MCHN). The second is a calendar 
that spans from the fourth month of pregnancy through six 
months post-partum, with monthly messages and actions to 
promote household support of MCHN. The immediate goals 
of these materials is an increase in male knowledge of best care 
practices for pregnant women and infants, as well as increased 
support for mothers in terms of childcare and other household 
tasks. In the long run, the materials are expected to have an 
impact on child nutritional status. 

Conclusions: Based on evaluation results, these materials 
may provide a scalable option to reach households with mes-
sages to improve cultural practices around food and care for 
pregnant women. 

Key words: behavior change communication, pregnant wo-
men.

PO3116
BUILDING COMMUNITIES OF CARE: GENDER 
EQUITY AS THE HEART OF FOOD SECURITY
R. Ridolfi1, S. Afroz1, E. Kethran1, R. Afroj1, E. Hillen-
brand2, A. von Kotze3 
1Helen Keller International, Dhaka, Bangladesh 
2Helen Keller International, Asia-Pacific Regional 
Office, Phnom Penh, Cambodia 
3University of Western Cape, Cape Town, South 
Africa

Background and objectives: Gender discrimination is a 
structural cause of the alarmingly high rates of food insecu-
rity and malnutrition in Bangladesh. Formative research un-
dertaken at the start of many of Helen Keller International’s 
(HKI) projects has indicated that the low status of mothers 
within households is a significant obstacle to the adoption of 
nutrition practices such as exclusive breastfeeding or taking 
extra food and rest during pregnancy. HKI sought to design 
a new training curriculum to challenge existing gender norms 
and support young women’s autonomy in order to break the 
intergenerational cycle of malnutrition. 

Methods: The curriculum is based on activities from “Step-
ping Stones” and previously developed HKI’s behavior-change 
communication modules, and builds on existing knowledge 
and local practices. The curriculum strongly emphasizes action 
at the personal, inter-personal, family and community levels 
while building skills in communication, assertiveness and pro-
blem-solving. 

Results: Following pilot-testing in rural communities in the 
north of Bangladesh, the adaptation of this curriculum, called 
“Building Communities of Care”, has been finalized, inclu-
ding the development of a facilitators’ manual in both Bangla 
and English, and guidelines on the adaptation of the curricu-
lum contents, facilitation skills, and a qualitative assessment. 
The curriculum gives family stakeholders (women, husbands, 
mothers-in-law, and fathers-in-law) the opportunity to discuss 
nutrition and gender-related issues among their communities 
and improve or change nutrition and food security practices. 
This intervention is currently being tested using a cluster ran-
domized design. 

Conclusions: The structure of the training has been well-
received by both field workers and families in two rural areas. 
The evaluation results will help to target this intervention for 
further dissemination in other programs seeking to improve 
the food security and nutrition of individuals and improve gen-
der relations. 

Key words: nutrition practices, food security, behavior-
change communication.
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PO3117
COMPARING THE QUALITY OF EATING OUT AND 
EATING AT HOME IN BRAZIL
R. Hoffmann1 
1ESALQ, University of São Paulo, Piracicaba, Brazil

Background and objectives: Some papers suggest that out-
of-home eating in Brazil is less healthy than food consumed at 
home, linking the former to junk food. Our objective is to show 
that such view is mistaken.

Methods: We use data from the Brazilian Nationwide Die-
tary Survey conducted along with the 2008-2009 Household 
Budget Survey (POF 2008-2009). Usually the comparison is 
between those who eventually eat out (40.2%) and those who 
eat only at home (59.8%). This means comparing very different 
groups of people. Those who eventually eat out on average have 
a higher family income per capita (45% higher), schooling (8.8 
years as compared to 6.4) and higher daily calories consump-
tion (2,063 kcal versus 1,801). In order to estimate the impact 
of ‘eating out’ on diet quality it is necessary to control for the 
effects of other factors, in particular income levels. Unobser-
ved variables such as gluttony might also have an impact. Using 
the information about people eating out or at home (sample of 
12,045 persons in POF 2008-2009) we estimate the impact of 
‘out-of-home eating’ controlling for all the individual charac-
teristics, even gluttony. An appropriate estimate is obtained by 
considering, for each individual, the difference in the value of 
the dependent variable between eating outside home and ea-
ting at home. 

Results: We show that, for each 100 kcal of food consumed 
away from home fat and salt content is lower, and fruit and 
C vitamin content is higher. On the other hand, food outside 
home presents lower A vitamin and iron content and more su-
gar. It is also shown that away-from-home eating is associated 
with a lower probability of an adult presenting overweight or 
obesity. 

Conclusions: On average, eating out-of-home may be 
healthier than eating at home. 

Key words: away-from-home eating, obesity, overweight, 
Brazil.

PO3118
FOOD CONSUMPTION CHARACTERISTICS 
AMONG SOUTH BRAZILIAN LOW-INCOME YOUTH
C. Rosaneli1, L. Trentini2, A. Cardoso2, S. Spinelli2, S. Sil-
va1, F. Auler3 
1School of Health and Biosciences, Pontificia 
Universidade Catolica do Parana, Curitiba, Parana, 
Brazil 
2Technical Course in Nutrition and Dietetics, TEC-
PUC, Curitiba, Parana, Brazil 
3School of Health and Biosciences, Pontificia 
Universidade Catolica do Parana, Maringa, Parana, 
Brazil

 Background and objectives: Diet quality, family size, so-
cioeconomic variables and home area can interfere in Brazilian 
consumption. The Young Apprentice Program is intended for 
qualification and professional knowledge to Brazilian low-in-
come youth. Analyze food consumption characteristics among 
south Brazilian low-income youth. 

Methods: Cross-sectional descriptive study with 73 youth, 
among 14 and 24 years old, from TECPUC Young Apprentice 
Professional Qualification Program. The questionnaires were 
self-applied during health classes as alternative evaluation. 
Each question was explained by the nutritionist teacher. The 
data were analyzed in Excel software and the results were des-
cribed thought frequency. 

Results: All research participants live in a high social vul-
nerability area in Curitiba, Paraná, and therefore are inserted 
in this Program. Almost two thirds of the sample live in small 
houses with more than four people together. The present study 
main finds were that 54.8% have their meals watching TV, tal-
king on the cell phone, in front of the computer or doing their 
job; 61.6% uses to eat sweets every day; 66% declare having 4 
or more meals per day and 47.8% refer to delay their meals in 
more than 4 hours; 32% drink more than 5 glasses of water/ 
day; 60% overeat pizza and over drink soda on the weekends; 
78.1% mention never have done diet to lose weight, but are not 
satisfied with their body. 

Conclusions: Health Education may be an important tool 
in health risk factors prevention associated to better food choi-
ces, assuring nourishing and nutritional safety to this popula-
tion. 

Key words: food consumption, nutrition transition, Brazil, 
low-income.
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PO3119
FARM FAMILY DECISIONS IN BANGLADESH: 
WHAT MOTIVATES MEN’S SPENDING TO IMPRO-
VE NUTRITION FOR WOMEN AND CHILDREN
T. Schaetzel1, M. Antal1, M. Griffiths1 
1The Manoff Group , Washington, USA

Background and objectives: Gains in agricultural produc-
tion and income often translate poorly into nutritional gains 
for women and children. Use of agriculture-derived income 
to purchase specific nutritious foods likely would improve the 
nutritional impact of this income. Nutrition education concer-
ning the nutritional needs of women and children, and the nu-
trient value of various food items, may help consumers make 
more nutrition-positive purchases, but successful promotion of 
such purchases requires understanding which food and non-
food items normally are purchased when agriculture income 
increases, and why individuals choose these items. The objec-
tive of this investigation is to understand the motivations of 
Bangladeshi farmers when making specific food purchases, 
and the purpose is the development of promotional approaches 
to motivate the purchase of nutritional foods for women and 
children.

Methods: Male farmers from Barisal and Khulna, Ban-
gladesh, participated in focus group discussions (FGD) con-
cerning attitudes about items available in local markets. Only 
male farmers participated because Bangladeshi men generally 
conduct all household marketing. Using pile sort techniques, 
participants categorized pictures of food and nonfood items 
according to “the way people see” each item. Categories re-
presented economic concerns (e.g., things purchased at every 
market visit), health (e.g., good for women and/or children’s 
health), and social values (e.g., things a responsible husband 
provides, luxury items). Following the FGD, 24 FGD partici-
pants provided in-depth interviews detailing their personal at-
titudes toward the items and categories. 

Results: The results of the FGD and interviews provided the 
basis for promotional messages provided to agricultural exten-
sion agents, farmer field group leaders, and national agricultu-
re information services. 

Conclusions: As agricultural production and income in-
crease, households consider a variety of factors when deciding 
how to use the income they gain, and these factors must be sa-
tisfied for households to make pro-nutrition market purchases. 

Key words: agriculture and nutrition, food choice, income 
elasticity.

PO3120
CHANGES IN CAPILLARY DIAMETER, DENSITY 
AND RBC VELOCITY OF NAIL-FOLD MICROCIRCU-
LATION IN HEALTHY PEOPLE INDUCED BY WARM/
HOT AND COOL/COLD FOODS
D P. Chao1, C L. Hsieh2,3, L Y. Sheen4,5,6

1Department of Tourism and Leisure Management, 
China University of Technology, Hsinchu, Taiwan 
2Graduate Institute of Integrated Medicine, China 
Medical University, Taichung, Taiwan 
3Department of Chinese Medicine, China Medical 
University Hospital, Taichung, Taiwan 
4Graduate Institute of Food Science and Technolo-
gy, National Taiwan University, Taipei, Taiwan 
5National Center for Food Safety Education and 
Research, National Taiwan University, Taipei, Taiwan 
6Center for Food and Biomolecules, National Taiwan 
University, Taipei, Taiwan

Background and objectives: In the traditional Chinese 
medicine, both personal constitution and food attribute are di-
vided into two major categories, i.e. warm/hot and cool/cold. 
However, there are less scientific evidences about the connec-
tion between food attributes and personal constitutions. In our 
previous study, we suggested that the capillary RBC velocity 
of nail fold microcirculation (NFM) may be a promising way 
available to classify food attributes. The aim of this study was 
to confirm the relationship between the different attributes of 
food and the capillary signals of NFM produced in the healthy 
people with different constitutions. 

Methods: Fifty subjects constitutions were diagnosed by 
two Chinese medical doctors. Watermelon and cantaloupe 
were selected to be the cool/cold samples, as well as fried 
peanut and seedless dried longan were chose to be the warm/
hot samples. Capillary signals and subjective feelings were then 
measured with a laser Doppler anemometer and a self-edited 
questionnaire. 

Results: The capillary density, diameter and RBC velocity 
of all subjects would be significantly increased by the warm/
hot samples and decreased by the cool/cold ones. However, 
the capillary density and RBC velocity of the hot constitution 
subjects (n=29) after taking longan was raised more signifi-
cantly compared with taking peanut, but no differences bet-
ween taking watermelon and cantaloupe. We considered that 
the hot constitution people would be more sensitive to warm/
hot foods than cool/cold foods. On the contrary, the cold cons-
titution subjects (n=21) would be more sensitive to cool/cold 
foods based on the results of their capillary signals after taking 
cantaloupe was reduced more significantly compared with ta-
king watermelon. 
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Conclusions: Accordingly, the capillary signals of NFM 
should be a suitable methodology to scientifically classify the 
different degree of food attributes in accordance with the diffe-
rent constitutions of people. 

Key words: traditional Chinese medicine, food attribute, 
personal constitution, capillary RBC velocity.

PO3121
FOOD FREQUENCY DATA OF A SELECTED SRI 
LANKAN POPULATION
M F F. Nusha1, K. A1, K N W. Walatara1, U P K. Hettiarat-
chi1, L V. Athithan1, P P R. Perera1

1Department of Biochemistry, Faculty of Medical 
Sciences, University of Sri Jayewardenepura, Sri 
Lanka

Background and objectives: There is an epidemic of obesi-
ty and type 2 diabetes currently in the world. Main reasons for 
these health issues are life style changes, lack of physical exerci-
se and diet. Thus, the aim of this study was to analyze the food 
frequencies of a selected non-diabetic population in Sri Lanka. 

Methods: 46 non-diabetics (males-8; females-36) with nor-
mal fasting blood sugar levels (<110 mg/dl) were recruited. 
The study design was descriptive cross section. An interviewer 
administered questionnaire was used to collect data. Ethical 
approval was from Ethics committee, Faculty of Medical Scien-
ces, University of Sri Jayewardenepura. 

Results: White & red rice consumption (>once/day) were 
70% and 35% respectively. However, 80% & 91% of the popula-
tion respectively had never consumed parboiled rice or brown 
bread. 13% consumed starchy vegetables and 61% green lea-
fy vegetables daily. 73% had never consumed pulses as a main 
dish. Daily fruit consumption (>once/day) was 48%. Partici-
pants consumed fish (24%) and egg (17%) daily. 13% consu-
med processed meat once/week. 8% consumed red meat/week 
and 78% consumed white meat with or without skin. 74% 
consumed biscuits and cookies as a snack once/week and 54% 
took snacks daily. Daily usage of oil was 65% with 61% using 
coconut oil as the main cooking oil. The reuse of oil for coo-
king purposes among the population was 44% and fried food 
consumption >2/week was 47%. 78% of participants used full 
cream milk/powder when drinking tea. Non-fat yoghurt and 
cheese consumption were 30% and 39% respectively. 24% of 
the population didn’t use butter or margarine. 

Conclusions: Parboiled rice, fruits, fish, pulses and non-fat 
dairy product consumption of the population was lower com-
pared to the usage of oil and other fatty foods in this popula-
tion. 

Key words: food frequencies, food intake, food consump-
tion.

PO3122
INDIVIDUAL AND ENVIRONMENTAL RISK FAC-
TORS FOR ADOLESCENTS’ EATING BEHAVIOUR: A 
STRUCTURAL EQUATION MODELLING ANALYSIS
R. Verstraeten1,2, Z. Pieniak3, J. Leroy4, M. Holdsworth5, 
L. Maes6, P. Kolsteren1,2 
1Department of Food Safety and Food Quality, 
Ghent University, Ghent, Belgium 
2Nutrition and Child Health Unit, Institute of Tropi-
cal Medicine, Antwerp, Belgium 
3Department of Agricultural Economics, Ghent 
University, Ghent, Belgium 
4Poverty, Health, and Nutrition Division, Internatio-
nal Food Policy Research Institute (IFPRI), Washing-
ton DC, USA 
5Public Health Section, The University of Sheffield, 
Sheffield, UK 
6Department of Public Health, Ghent University, 
Ghent, Belgium

Background and objectives: Health promotion interven-
tions targeting dietary habits are a potentially effective way to 
tackle obesity in low- and middle-income countries. To tailor 
such interventions to the needs/context of these countries, a 
detailed understanding of culture-specific factors influencing 
adolescents’ dietary behaviour is essential. A previous study 
in Ecuadorian adolescents proposed an explanatory model for 
culture-specific individual and environmental factors influen-
cing adolescents’ dietary behaviour. We examined the direct 
and indirect effects of these factors for adolescents’ fruit and 
vegetable (F&V) and sugary drinks intake. 

Methods: We conducted a cross-sectional study in 770 
school-going Ecuadorian adolescents in urban and rural 
Southern Ecuador. Data were collected on factors, dietary be-
haviour, socio-economic status and anthropometry. Direct and 
indirect effects of individual (attitudinal beliefs, self-efficacy, 
habit strength and food safety) and environmental (availability, 
accessibility, parenting and school practices) factors on F&V 
and sugary drinks intake were modelled using structural equa-
tion modeling. Moderating effects of socio-economic status, 
financial autonomy and setting were simultaneously examined. 

Results: The hypothesized model performed well, indica-
ting acceptable goodness-of-fit for both the measurement and 
structural model. Within the model, parental permissiveness 
had a direct positive effect on sugary drink intake. A direct 
link was found between the attitudinal belief that adolescents 
have a better body image when they eat healthily, and eating 
more F&V. At the same time, body image positively mediated 
the relationship between school support and adolescents’ F&V 
intake. For both F&V and sugary drink intake, parental per-
missiveness was associated with self-efficacy, barriers to eating 
healthily and habit strength; and accessibility was associated 
with food safety and barriers to eating healthily. 



1773Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

Conclusions: Both parents and school play an important 
role in adolescents’ dietary behaviour. These findings highlight 
potential points of leverage for developing future interventions 
in an Ecuadorian adolescent population. 

Key words: structural equation modelling, Ecuador, healthy 
eating, adolescents.

PO3123
DEVELOPMENT OF A RECIPE BOOK FOR SRI 
LANKANS’ TRADITIONAL FOODS AND DISHES
A M N T. Adikari1, P G T T. Lakmali1

1Wayamba University of Sri Lanka 

Background and objectives: Sri Lankan foods are unique 
like its culture. The specialty of our food is that the same food 
is prepared differently in different regions of the country. In 
Sri Lanka, though there are many published recipe books, the 
nutritional composition of foods being prepared by following 
these recipes is not available. Thus this study was carried out to 
develop a recipe book including nutrition composition of Sri 
Lankans’ traditional foods and dishes. 

Methods: Different food recipes for traditional foods and 
dishes were collected from adult women in different areas (08) 
from different districts by home visits, face to face interviews, 
through telephone calls and reviewing the recipes from recipe 
books and from the internet. Two women were interviewed to 
develop one recipe and average was taken for development of 
the recipe book. Solid and liquid ingredients were measured by 
home scale and measuring cylinder respectively and by hou-
sehold measures for both solid and liquid foods. The recipes 
which were taken from telephone calls were prepared in the 
laboratory and got the measurements. Nutrition composition 
of recipes was analyzed using Food Base 2000 software and 
Food composition tables of India and Asia. When analyzing 
the recipes by database, weight changes during cooking were 
considered according to the food varieties. 

Results: The developed recipe book contains around 50 Sri 
Lankan traditional foods recipes, the method of preparation as 
well as the nutritional composition. The recipes in the book 
are presented under five food categories, ie. cereal based foods, 
sweets, dishes, mallum and kola kenda / herbal drinks. 

Conclusions: Developed recipe book, including nutrition 
composition of Sri Lankans’ traditional foods and dishes can 
be used as an educational tool for menu planning for normal 
people as well as patients needing dietary planning. 

Key words: recipe book, traditional food, nutritional com-
position.

PO3124
NUTRITIONAL STATUS, UNHEALTHY EATING HA-
BITS AND PHYSICAL ACTIVITY IN THAI WOMEN
P. Tapanee1, P. Apiraknapanon2 
1Institute of Nutrition, Mahidol University, Nakorn-
pathom, Thailand 
2School of Nursing, Shinawatra University, Pathun 
Thani, Thailand

Background and objectives: Over the past three deca-
des the prevalence of non-communicable diseases (NCDs) in 
Thailand has increased rapidly. Obesity, unhealthy eating habit 
and unphysical activity are strongly associated with the deve-
lopment of NCDs. The aim of this study was to investigate the 
nutritional status, unhealthy eating habits and physical activity 
in Thai women. 

Methods: Nutritional status was assessed by BMI and waist 
circumference. Unhealthy eating habits and physical activity 
data were collected by using questionnaire, 4426 Thai women 
were enrolled. 

Results: The Nutritional status revealed that 37.9% of the 
subjects were 37.9% obese (BMI > 25.0 kg/m2) and 47.9% had 
abdominal obesity. There were 30.5 % of the participants have 
unhealthy eating habits; 46.5% have a very inactive lifestyle. 
Conclusions: This study showed that one third of subjects were 
obese and also have inappropriate eating habits. Reducing im-
proper diet habits and promotion of physical activity may help 
preventing NCDs. 

Key words: nutritional status, eating habit, physical activity, 
Thai women.

PO3125
NUTRITION TRANSITION IN LOW-INCOME BRAZI-
LIAN POPULATION
A. Magalhães1, G. Dal Magro2, R. Correia3, J. Silveira4, 
1Universidade Federal da Grande Dourados, Doura-
dos, Brazil 
2Universidade Federal do Rio Grande do Sul, Porto 
Alegre, Brazil 
3Faculdade Unida da Paraíba, João Pessoa, Brazil 
4Universidade Vila Velha, Vila Velha, Brazil

 Background and objectives: The nutrition transition is a 
worldwide phenomenon characterized by an increase of obe-
sity and chronic non-communicable diseases (diabetes, hyper-
tension and dyslipidemia) as a result of excessive consumption 
of foods with high energy density and high in sodium, combi-
ned with a sedentary lifestyle. This phenomenon was restricted 
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to populations of middle and upper income; however, it has 
also been seen in low-income populations. This study aimed to 
verify nutrition transition in low-income populations in Brazil. 

Methods: The methodology used data from the system of 
records of the Health Ministry, which analyzed the prevalence 
recorded in the last 5 years (2008-2012). The categories were 
children 0-5 years old, 5-10 years old and teens 10-18 years old. 

Results: The results showed that, considering the population 
in the last five years, the number of individuals underweight 
did not change for children from 0 to 5 years old, increased 
by 0.2% among children from 5 to 10 years old and reduced 
2.1% among teenagers. Moreover, the number of overweight 
individuals has increased by 0.7% among children from 0 to 
5 years old, 2.6% among children from 5 to 10 years old, and 
3.1% among teens from 10 to 18 years old. 

Conclusions: Based on the results, we can see that the nu-
trition transition has already manifested itself in low-income 
populations in Brazil, both in children and adolescents, once 
found to increase rates of greater weight than the rates of re-
duction of malnutrition. Considering that this population is 
beneficiary of Social Programs to Transfer Income, it is sugges-
ted that this activity should be complemented by other actions, 
as nutritional education for healthy consumption, for example. 

Key words: nutrition transition, low-income populations.

PO3126
WHY SUSTAINABLE AND ‘NUTRITIONALLY CO-
RRECT’ FOODS ARE NOT ON THE TABLE: WESTERN 
SYDNEY AND THE MORAL ARTS OF EVERYDAY 
LIFE
J. Dixon1, B. Isaacs2 
1NCEPH, Australian National University, Canberra, 
Australia 
2School of Anthropology, Harvard University, Room 
30, William James Hall, Cambridge, USA

 Background and objectives: Within a context of future 
food security, the public health principle make healthy choices 
easy choices has become make healthy and sustainable choices 
easy choices. Dietary guidelines are being reframed, corpora-
tions are replacing unsustainable products, and consumers are 
being encouraged to become ecological citizens. While there is 
a growing literature on the sustainability practices of ‘alterna-
tive’ consumers, the food provisioning approaches of ‘mains-
tream’ consumers are less well understood.

Methods: This study is based upon in-depth interviews, 
photo essays and participant observation undertaken in a 
socio-economically disadvantaged area of Sydney, Australia, 
which aimed to uncover consumer views towards local, sustai-
nable and healthy diets. 

Results: Study participants were found to value cheap and 
tasty food over local or sustainably grown food; and while they 
associate nutritious food with fresh food, they will buy proces-
sed foods which can be less expensive, appeal to children and 
are subsequently less prone to waste. Reflecting mainstream 
Australian political culture, participants were pursuing a so-
cially acceptable standard of living (including high mortgages, 
car reliance) which compromised household food budgets. 
They were also incorporating the pleasure and desires of family 
members as part of ‘the moral arts of everyday life’. 

Conclusions: Using social theories of consumption and 
practice sociology we argue that food choices and practices 
easy or not need to be interpreted as part of the role that con-
sumption plays in political citizenship and moral subjectivity. 
The food practices of poorer Australian households are essen-
tially household budget and family nourishment practices not 
nutrition and sustainability practices; a position which challen-
ges proposed government food and nutrition policies. 

Key words: moral economy, ecological citizenship, sustai-
nability.

PO3127
PERCEPTION OF BODY IMAGE AND ITS RELA-
TIONSHIP TO DIET IN WOMEN INDIGENOUS MA-
YAN COMMUNITIES IN YUCATAN, MEXICO
O. Pérez1, A. Nazar2, S. Pérez-Gil3, T. Castillo4, R. Maria-
ca2 
1Universidad Intercultural Maya de Quintana Roo, 
Quintana Roo, México 
2El Colegio de la Frontera Sur, Chiapas, México 
3Instituto Nacional de la Nutrición, Ciudad de Méxi-
co, Distrito Federal, México 
4CINVESTAV-Unidad Mérida, Yucatán, México

 Background and objectives: Little research dealing with 
the study of the perception that people have about their body 
image and its relationship to diet and that are necessary to un-
derstand the reason for the excessive increase of this health 
problem. Our objective was to analyze the perception of body 
image and its relationship to the regular diet of adult women in 
two Mayan communities. 

Methods: The research was conducted in two indigenous 
Mayas of Yucatan. The study is qualitative, descriptive and 
analítico. We selected 10 people in a community, and 12 of the 
other, were interviewed in depth and to know the perception of 
body image were selected from among 9 different silhouettes of 
women and men, and asked the usual diet. They were divided 
into age groups: 18 to 29 years, 30 to 59, and 60 and over. 

Results: People chose silhouttes with images of women 
and men with overweight and obesity, because it is perceived 
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also believe that being ‘thick (as)’ not bad is synonymous with 
affluence. The power they have is based on foods of the cultu-
re, but found a great consumption of rich industrialized simple 
carbohydrates and saturated fats which shows a change in diet. 

Conclusions: Culture plays an important role in the per-
ception of body image, and needs to be addressed in public po-
licy and nutrition programs are implemented, it is important to 
recognize the dietary change in these populations. 

Key words: perception, food, image, culture.

PO3128
FACTORS CONTRIBUTING TO THE ADULT POPU-
LATION DIETARY CHANGE IN INDIGENOUS MAYA
O. Perez1, A. Nazar2, S. Pérez-Gil3, T. Castillo4, R. Maria-
ca2 
1Universidad Intercultural Maya de Quintana Roo, 
Quintana Roo, México 
2El Colegio de la Frontera Sur, Chiapas, México 
3Instituto Nacional de la Nutrición, Ciudad de Méxi-
co, Distrito Federal, México 
4CINVESTAV-Unidad Mérida, Yucatán, México

 Background and objectives: The food modernization has 
led to increased availability of processed foods, this eating pat-
tern has been considered the ‘Western diet’ has changed the 
traditional diet of the people of rural and indigenous commu-
nities and is associated with the increase in rates of overweight 
and obesity. The objective of this study was to identify the fac-
tors that contribute to the adult population dietary change in 
indigenous Maya. 

Methods: This is a quantitative study correlate transversal. 
We performed a systematic sampling without replacement, for 
selection to the 51 families who underwent structured inter-
views about socioeconomic status, feeding, migration, food 
production and governmental programs. Was conducted in 
two indigenous Maya of Yucatan. 

Results: Is observed that the consumption of processed 
foods cutting is leading to modern dietary modification, is in 
a transitional stage of a more urban food less nutritious, high 
energy density, high fat, sugar, salt and high content of additi-
ves. And that migration and government financial support is 
contributing to dietary change. 

Conclusions: It should recognize the value of the usual diet 
associated traditional Mayan milpa cultivation and food pro-
duction in the home, which according to him is threatened but 
found time to rescue. 

Key words: feeding, changing, production, migration, pro-
grams.

PO3129
THE USE OF CULINARY BOTANICALS FOR COM-
MON DISEASES AS WELL AS KILLER DISEASES 
AMONG THE RESIDENTS OF BOSTON MASSA-
CHUSETTS USA
A H. Mollik1

1Department of Natural and Social Sciences, Partici-
patory Advancement Social Service, Bangladesh

Background and objectives: Investigations on traditional 
healthcare have always offered immense scope for the develop-
ment of new drugs and opportunities for alternative drug sou-
rces. The investigations were conducted in different neighbor-
hoods and even urban areas of Boston within Massachusetts 
United States of America. 

Methods: The data adduced is based on personal inter-
views, observations, and experiences of elder residents in the 
Boston Massachusetts. Residents from different castes and im-
migrants such as Asian, Black/African American, Hispanic/La-
tino, White, and people from urban areas were carefully inter-
viewed. The culinary botanicals are generally used in the form 
of staple food, leafy or fruit vegetables, spices or condiments. 
Voucher specimens were collected and identified by referring 
standard flora. 

Results: Information on 78 culinary botanicals belonging 
to 65 genera and 51 families are being communicated. Infor-
mation regarding local remedies related especially to the culi-
nary botanicals used as food and food adjuncts were recorded. 
The residents of Boston employ them also as local medicines 
in treating various human ailments. Even they are used raw or 
sometimes simply warmed. In many cases, they use them as a 
sole drug or occasionally supplemented by other botanicals or 
substances. They used these to combat common diseases such 
as migraines, rheumatic or joint pains, acidity, scabies, wounds, 
injuries, pimples, jaundice, constipations, amoebic dysentery, 
coughs, menstrual complaints, stomachaches, toothaches, fla-
tulence, burns, indigestions, eye-burning, fevers etc. as well as 
killer diseases. 

Conclusions: It was found that some of the information has 
not so far been available in literature. The method of prepa-
ration and mode of action is also simple and convenient. The 
investigations indicated that the knowledge is to be transferred 
properly by old people to younger generation and should be 
trained in collection and processing. 

Key words: Black/African American, Hispanic/Latino, 
White.
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PO3130
MEDITERRANEAN DIET IN NON-NATIVE ALGAR-
VE RESIDENTS
M. Martins1, E. Pinto1, M P. Mateus1 
1Centro de Estudos e Desenvolvimento em Saú-
de, Escola Superior de Saúde da Universidade Do 
Algarve , Portugal

Background and objectives: Even if Mediterranean Diet 
(MD) is associated with a longer lifespan and better quali-
ty of life, several barriers can limit the adoption of this food 
consumption pattern by individuals in non-Mediterranean 
countries. Analysis of food intake in migrant populations can 
contribute to the study of the determinants of food choice, 
specifically of the role of food item availability and of eating 
behaviour changes with migration. This study aims to assess 
changes in eating habits after migration in non-native residents 
of a region with a traditional MD. 

Methods: A sample of 41 individuals in a non-urban Mu-
nicipality was interviewed by a Dietetics and Nutrition profes-
sional in order to collect information on socio-demographic 
characteristics, selected food items intake frequency, reported 
changes in food behaviour and adherence to the MD accor-
ding to the 14-point Mediterranean Diet Adherence Screener 
(MEDAS). 

Results: The sample was composed by individuals origina-
ting from the United Kingdom, Germany and Eastern Europe, 
living in Portugal for a mean of 10.4 years (SD=7.55 years). 
70.7% of the sample reported significant changes in food intake 
after moving to Portugal, mainly in the increased intake of ve-
getables (43.9%), fresh fish (29.3%) and olive oil (26.8%). Mean 
and median scores for MD adherence were 7 points (SD=1.8 
points), implying a modest accordance with MD. No signifi-
cant correlation (p>0.05) was found between MEDAS score 
and age, origin, marital status or years of residence in Portugal. 

Conclusions: Food item availability and offer seems to 
have contributed to the increase of accordance with the MD in 
natives from non-Mediterranean countries, independently of 
age, origin and years of residence in Portugal. Further studies 
with migrant communities can help assess non-Mediterranean 
individuals’ perception of MD and to tailor health promotion 
activities in these communities. 

Key words: Mediterranean diet, MEDAS, eating behaviour.

PO3131
THE MEDITERRANEAN DIET IN THE ALGARVE 
(PORTUGAL)
M P. Mateus1, E. Pinto1, P. Graça2 
1Centro de Estudos e Desenvolvimento em Saúde; 
Área Departamental de Nutrição e Dietética; Escola 
Superior de Saúde Da Universidade Do Algarve, 
Portugal 
2Faculdade de Ciências da Nutrição e Alimentação 
da Universidade do Porto, Portugal

Background and objectives: Mediterranean Diet (MD) re-
presents a complete food consumption pattern with health be-
nefits associated with longer lifespan, better quality of life and 
with a decreased risk of hypertension, cardiovascular disease 
and obesity. The Algarve is a region located in the south of Por-
tugal where traditional eating habits show many similarities 
with the MD, evident in the intake of fundamental elements 
such as bread, legumes, vegetables, fruits, olive oil and wine. 
These similarities contributed to the Algarve having been cho-
sen as a Portuguese representative region for the application 
of MD to intangible heritage of UNESCO. This work aims to 
analyze, for the first time in the region, food habits of Algar-
ve households and assess their similarities and adherence with 
traditional Mediterranean eating habits. 

Methods: Data was collected in a sample of 311 households, 
following the development of a food intake and food habits 
questionnaire, fulfilled by the responsible for the purchase and/
or preparation of food in each household. 

Results: Fifty-four percent of respondents grow their own 
vegetables, fruit or olives, which shows evidence of the rural 
features of the Algarve traditional food habits, similar to the 
MD. Regarding traditional cooking practices, 44.8 % of the res-
pondents usually cooked typical recipes of the Algarve. Res-
pondents who reported not cooking typical recipes presented 
as main reasons the lack of time for cooking and personal or 
family preferences for other type of recipes, especially by the 
children. Most respondents (54.4%) considered Algarve re-
cipes as healthy, and a positive correlation with age (r=0.175; 
p=0.011) shows that older respondents seem to consider the 
traditional eating habits healthier than younger ones . 

Conclusions: This study revealed the need to promote tra-
ditional food habits in the region, especially in the younger po-
pulation. 

Key words: Mediterranean diet; eating habits; cooking ha-
bits.
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A PILOT STUDY OF A NOVEL mHEALTH INTER-
VENTION TO IMPROVE COMPLEMENTARY FEE-
DING PRACTICES IN HARYANA STATE, INDIA
N. Singh1, C. Free1, E. Ferguson1, N. Bhandari2, S. Tane-
ja2, S. Mazumder2 
1Department of Population Health, London School 
of Hygiene and Tropical Medicine, UK 
2Centre for Health Research and Development, 
Society for Applied Studies, New Delhi, India

Background and objectives: The spread of mobile phone 
(MP) technology in India provides new opportunities for deli-
vering health interventions to vulnerable populations. This stu-
dy aimed to develop and pilot test a MP-based nutrition coun-
selling intervention to improve infant complementary feeding 
(CF) practices in a rural district in Northern India. 

Methods: A MP-based nutrition counselling intervention 
was developed using formative research (focus groups and 
consultative workshop) in collaboration with India’s Integra-
ted Child Development Services community health workers 
(AWWs), community members, relevant experts and other 
stakeholders in Haryana State. A 6-week pilot test was under-
taken with AWWs (n=12) and mothers of 9-11 month old in-
fants (n=60). Changes in infant diet, maternal knowledge and 
attitudes toward CF practices were measured via questionnai-
res. The feasibility, acceptability, barriers, motivating factors, 
and suggested modifications to the intervention were assessed 
via in-depth interviews or focus groups with AWWs, mothers, 
and paternal grandmothers. 

Results: At baseline, all participants reported being comfor-
table with using a MP, but only 26.7% of mothers (n=16) and 
41.7% of AWWs (n=5) reported owning one. Compared to 
baseline, there was an increase in the median weekly intake 
of grains, legumes, fruit, added fats and eggs (p<0.05), in the 
proportion of infants meeting the promoted CF recommenda-
tions for these foods (37.3% vs. 64.1%, p<0.05), and in mater-
nal knowledge regarding food consistency (61.6% vs. 86.4%, 
p<0.05 for porridges, 23.7% vs. 71.7% for milk, p<0.05). Ove-
rall AWWs, mothers and grandmothers felt that MPs were con-
venient, saved time and allowed increased contact; however, 
they also felt MPs were more useful to reinforce messages and 
should not replace routine face-to-face counselling; and money 
was a critical barrier to its use. 

Conclusions: Using MPs to support CF counselling in Nor-
thern India is feasible and acceptable, and shows promise in 
improving infant diets. 

Key words: mobile phones, complementary feeding coun-
selling, India.
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ASSESMENT OF DIETARY INTAKE OBTAINED BY 
24-HOUR RECALL INTERVIEWED IN REPRODUC-
TIVE AGED WOMEN LIVING IN KAMPOT AND 
SIEM REAP PROVINCES
Y. Nakanishi1,2, S. Sowath3, K. Kanal4, B. Sokhal5, N. Ka-
neda1, T. Togami2, T. Chan3 

1Koshien University , Momijigaoka, Japan 
2ILSI Japan CHP,Japan 
3RACHA,Cambodia 
4CMCHC,Cambodia 
5NIPH,Cambodia

Background and objectives: Based on DHS 2010 more 
than 5 million Cambodians suffer anemia and are at risk for 
a host of threats to health and survival as well as performance 
deficits in school and in the workplace. We conducted 2 years-
market trial of iron fortified fish/soy sauce (IFFS/IFSS) in Kam-
pot, Siem Reap, and Phnom Penh. During the market trial, 
we investigated food sources and intakes of iron, and dietary 
factors associated with body iron status in reproductive aged 
women living in Kampot and Siem Reap provinces, Cambodia. 

Methods: A cross-sectional survey employing propor-
tionate cluster sampling was conducted during 2007 to 2009. 
Dietary intakes were assessed using 24-hour recall interview 
during dry and rainy season, respectively. Hemoglobin, serum 
ferritin and C-reactive protein were analyzed from non-fasting 
blood samples and general socio-demographic data were co-
llected. The study was conducted in villages in 2 districts each 
in Kampot and Siem Reap provinces, Cambodia. We randomly 
selected healthy reproductive aged women (n=270). 

Results: Total iron intakes (± standard deviation (SD)) 
among reproductive aged women in Kampot and Siem Reap 
provinces were 14.3 ± 4.8 mg /day and 13.2 ± 4.1 mg /day, res-
pectively. Iron intakes during dry season were 14.4 ± 7.6 mg /
day and 12.7 ± 4.0 mg /day, respectively. Iron intakes during 
rainy season were 15.1 ± 6.2 mg /day and 14.1 ± 5.6 mg /day, 
respectively. 

Conclusions: Iron intakes among reproductive aged wo-
men were affected by living area and season in Cambodia. 

Key words: anemia, food intakes, 24-hr recall, Cambodia.
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EVIDENCE OF THE NUTRITION TRANSITION IN AN 
ADULT MALE PUNJABI POPULATION IN MEDWAY, 
KENT UNITED KINGDOM
P. Amuna1, S. Sarkar1, F B. Zotor2, T. Ndanu T3, J. Tetteh1, 
L S. Harbige1 
1School of Science, University of Greenwich , UK 
2Faculty of Medicine, University of Alberta, Edmon-
ton Canada 
3College of Health Sciences, University of Ghana 
Dental School Accra, Ghana

Background and objectives: Nutrigenomics and epigene-
tics are fast gaining ground as a major focus of cutting edge 
nutrition research; however, understanding the demographic, 
environmental and cultural dynamics of obesity and chronic 
disease risk remain fundamental to finding the right solutions 
under pattern five of the nutrition transition. In this study we 
sought to uncover links between inter-generational differences 
in lifestyle, shifts in dietary behaviour and physical and physio-
logical markers of the nutrition transition in a homogeneous 
migrant Punjabi population in the UK. 

Methods: Following a focus group study (n=40) of first and 
second generation migrant Punjabi adult males to obtain de-
mographic and culturally specific information on food culture 
and trends in dietary behaviour and food choice, we randomly 
recruited 137 healthy male adults aged 21 - 55 yrs from a simi-
lar cohort for a detailed study of dietary behaviour using a pre-
varicated food frequency questionnaire and 3-repeat 24hr re-
calls, self-reported physical activity using the validated WHO 
Global Physical Activity Questionnaire (GPAQ). Anthropome-
tric measurements, blood pressure and fasting serum glucose 
and lipids were also measured. 

Results: Results show a low income group with median 
income of £19,850 compared to the UK national median of 
£29,000. Mean (SD) age of first and second generations were 
40 (6.1) and 29 (3) years respectively. 91.3% of subjects were 
overweight or obese with BMI of 28.32 (2.2) and 28.68 (2.36). 
Similarly, waist circumference (WC), Waist-hip ratio (WHR), 
diastolic and systolic BP were 87.15 v. 88 cm; 0.87 v. 0.86; 86.65 
v. 85.37; and 136.74 v. 133.62 mmHg respectively although the-
se differences were not statistically significant. Mean SBP and 
DBP for both group indicate a prey pretension state; WC and 
WHR values were all above WHO cutoffs and in the high risk 
category for NCDs. Energy, protein, saturated fat, fibre, cho-
lesterol and sodium intake were 3060 v. 3513 kcal/d; 101.88 v. 
121.66 g/d; 36.01 v. 40.39 g/d; 386.93 v. 435.86 mg/d and 2550 
v. 2631 mg/d in first and second generation respectively. Mean 
physical activity level (PAL) in both both groups 1.58 indica-
ting a largely sedentary population. 

Conclusions: We conclude that adult Punjabi male mi-
grants in Kent, UK carry a very high risk of NCDs and de-
monstrate evidence of the nutrition transition. 

Key words: Punjabi migrants, males, nutrition transition, 
chronic disease, Kent.

PO3135
BREAKFAST: ASSESSMENT, IMPACT AND PRO-
JECTION IN ADOLESCENT STUDENTS IN THREE 
CONTINENTS.
A I. Mora Urda1, G. Mengarelli2,3, G. Scarinci3, K. Anzid4, 
M. Cherkaoui4, P. Montero López1 

1Departamento de Biología, Universidad Autónoma 
Madrid, Madrid, Spain 
2Cát. Física Biológica-Fac. Cs. Médicas-UNR, Rosario, 
Argentina 
3Centro de Salud “7 de Abril”-UNR, Rosario, Argen-
tina 
4Department of Biology, Laboratory of Human Eco-
logy, University Cadi Ayyad, Marrakech, Morocco

 Background and objectives: Breakfast is considered from 
scientific organizations that define the criteria for healthy ea-
ting, one of the most important meals of the day. The objec-
tive of this study was to analyze the differences in breakfast 
compliance in adolescents from different countries and the 
relationship between having breakfast and nutritional status 
(BMI). 

Methods: The sample consists of three groups of adolescents 
(n=275), aged 12 and 18, from Madrid (Spain) (n=80), Ouar-
zazate (Morocco) (n=100) and Rosario (Argentina) (n=95). 
They were interviewed and measured in schools and colleges. 
The variables studied were: place of residence, sex, age, weight, 
height, breakfast compliance and breakfast features. Statistical 
Analyses were performed using the Statistical Package for So-
cial Sciences (SPSS) 19.0. 

Results: The percentage of breakfast compliance in each 
group was 92.5% in Madrid, 91.6% in Rosario and 40% in 
Ouarzazate (p <0.0001). The 88.8% of Spanish, the 85.3% of 
Argentines and 59% of Moroccans included dairy products (p 
<0.0001), 94% of Moroccans, 60% of the Spanish and the 27.4% 
of Argentines included cereals (p <0.0001) and the 72.6% of 
Argentines, 33.8% of Spanish and 29% of Moroccans consu-
med bakery products at breakfast (p <0.0001). Only statistica-
lly significant differences were found between the completion 
of breakfast and BMI in young Moroccans. The differences 
found between the Moroccan, and Spanish and Argentinean 
adolescents could be attributed to socioeconomic and cultural 
conditions that determine the possibility of having breakfast 
and could negatively impact the features (time, quality, com-
mensality) of this meal in adolescence. 

Conclusions: Although the scientific evidence on the im-
portance of breakfast in childhood and adolescence, other de-
terminants of eating behavior must be considered together to 
study the development of overweight and obesity from an early 
age.

Key words: Adolescence, childhood, eating behavior, obe-
sity, overweight.
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PO3136
DEMAND AND WILLINGNESS TO PAY FOR DIE-
TARY DIVERSITY: RESULTS FROM AN EXPERIMEN-
TAL APPROACH IN KASUNGU, MALAWI
A. Korn1, I. Jordan2, M B. Krawinkel2, E A. Nuppenau3 
1Department of Agricultural and Food Marketing, 
Faculty of Organic Agricultural Sciences, University 
Kassel, Witzenhausen, Germany 
2Institute of Nutritional Sciences, Justus Liebig Uni-
versity, Giessen, Germany 
3Institute of Agricultural and Environmental Politics, 
Justus Liebig University, Giessen, Germany

Background and objectives: Malnutrition of pre-school 
children remains a big challenge in Malawi. Promotion of die-
tary diversity with locally available and culturally acceptable 
foods might be one way to reduce malnutrition while maintai-
ning economic independence. However, little is known about 
the willingness to pay for a nutritionally improved diet through 
dietary diversity in a resource poor setting. This study aims to 
examine expenditure patterns on dietary diversity and willing-
ness to pay for a variety of local, but nutritious and healthy 
foods in Kasungu District, Malawi. 

Methods: The study was set up as an economic field expe-
riment with an artificial food market simulation. Food items 
of the experimental market were based on foods available at 
local markets and items that were potentially incorporated into 
the diet of farm family households in Kasungu. Participants 
(n=18) were provided with play money. The amount differed in 
accordance to different income group simulations. Furthermo-
re, focus group discussions on farm households’ expenditure 
patterns were conducted. 

Results: Farm family households were willing to invest in 
dietary diversity, if income allowed. Participants given the most 
money had a statistically significantly higher dietary diversity 
compared to those given the least (p=0.028, n=18). However, 
statistical significance was not persistent considering a healthy 
dietary diversity. A higher income was associated with higher 
amounts of money spent on sweets. Focus group discussions 
unveiled that most of the products, consumed by a family, ori-
ginate from own farming activities (50%), whereas 25% of food 
items are collected from the wild, and only 25% are bought. 

Conclusions: A higher income does not necessarily lead to 
a purchase of local nutritious food. To improve malnutrition 
among children through a higher dietary diversity, nutrition 
education should be linked with agricultural production, agro-
biodiversity, household production, and existing consumption 
patterns. 

Key words: malnutrition, foods, willingness to pay.

PO3138
THE TRANSTHEORETICAL MODEL APPLIED FOR 
FRUITS, VEGETABLES AND FAT CONSUMPTION 
AMONG ADULTS ASSISTED IN A BRAZILIAN OUT-
PATIENT NUTRITION
L. Brito1, R. Rocha1, G. Simões1, O. Raposo1 
1Federal University Aracaju, Sergipe, Brazil

Background and objectives: The high prevalence of 
overweight and obesity is associated with increased morbidity 
and mortality due to cardiovascular disease. The Western die-
tary pattern was established as an important etiologic factor. 
Thus, nutritional education has been the subject of proposed 
nutritional interventions, in which those performed using the 
Transtheoretical Model have proven effective. The purpose of 
this study was to classify the stages of change for eating food 
behavior about fruit, vegetable and fat consumption of indivi-
duals seeking for nutrition assistance at the Federal University 
of Sergipe’s Hospital. 

Methods: In a cross-sectional study, a questionnaire was 
used to classify the Transtheoretical Model’ stages of change 
for eating food behavior for fruit, vegetable and fat. It was made 
anthropometric measures (weight, height, body mass index 
and waist circumference) and the usual fruit, vegetable and fat 
intakes. 

Results: Among the 33 participants, most of them presen-
ted overweight (78.8%) and increased abdominal adiposity 
(93.9%). It was observed that 72.7% presented low fruit con-
sumption, 90.9% for vegetables and 51.5% high fat consump-
tion, the first appointment group had higher inadequate fruit 
consumption than the return group. Most patients, 54.5%, 
48.5% e 51.5% were classified as being in the Action/Mainte-
nance group for fruit, vegetable and fat consumption, respec-
tively. These patients also had a greater frequency of consump-
tion for these food groups. Furthermore, there was inadequacy 
in the patients’ conception relative to healthy consumption of 
fruits (50.0%), vegetables (81.3%) and fat (35.3%). 

Conclusions: Most of the population studied was classi-
fied in overweight and obesity and substantially increased risk 
of developing cardiovascular disease. Patients showed inade-
quate intake of fruits, vegetables and fat, and according to the 
transtheoretical theory, were in greater proportion in the stages 
of Action/Maintenance. The nutritional intervention promoted 
improvements about the consumption of fruits. 

Key words: feeding behavior, food consumption, nutritio-
nal status, nutrition assistance.
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PO3404
CHANGING HEALTH PARADIGMS – CAN THE CON-
CEPTS OF WELLNESS AND WELLBEING BUILD 
BRIDGES IN DIETARY COUNSELLING?
A T. McMahon1, T. Linda1, P. Williams1

1School of Health Sciences, University of Wollon-
gong, Australia

Background and objectives: Delivering a client or patient-
centred counselling approach is a core competency for profes-
sional practice for dietitians. This aim of this research was to 
explore if the concepts of wellness and wellbeing could provide 
useful adjuncts for this approach by building bridges between 
biomedical imperatives and client perspectives on health. 

Methods: To explore the current professional position, a li-
terature search was conducted using keywords encompassing 
patient-centred care and competency within professional die-
tetic journals (2001-2010). To develop a contextual case study, 
10 in-depth interviews with dietitians from a dietary weight-
loss trial were conducted. Recordings of their perspectives on 
roles, opportunities/barriers, and counselling strategies were 
transcribed verbatim and examined using inductive thematic 
and content analysis. 

Results: Eleven relevant articles were incorporated into the 
narrative review which described issues in practice relating 
to traditional forms of consultation and the effectiveness of 
various approaches. The over-riding theme in the interviews 
(Professional Identity and Competency Dilemma), highlighted 
the tension for dietitians in their dual role as nutrition expert 
and counsellor, and thereby the distance between biomedical 
imperatives (clinical targets) and client defined perspectives 
on health. The supporting themes (Adherence factors and 
Constructs of health) exposed details on the barriers to die-
tary change and the impact of contextual factors on this change 
respectively. All of these themes related to concepts of wellness 
and wellbeing. 

Conclusion: Appreciating the concepts of wellness and 
wellbeing adds a useful adjunct to client centred approaches to 
dietary counselling by building bridges between clinical targets 
and client perspectives on health. 

Key words: Wellness, wellbeing, dietary practice, Patient-
Centred Care. 

PO3405
CHEMICAL COMPOSITION, FATTY ACIDS CON-
TENTS AND GLYCEMIC INDEX OF TWO DIFFE-
RENT TYPES OF OMANI HALWA
A. Ali1, Al-Z. Khalid1, M. Waly1, A. Al-Alawi1, D. Sankar1,2

1Sultan Qaboos University, Muscat, Omán 
2WHO, Regional Office, Fukuoka, Japan

Background and objectives: Omani halwa is a traditional 
sweet dish of Oman that is not only served on special ceremo-
nies/occasions but is also consumed in everyday life in Oman 
and Gulf region. The present study evaluated the chemical 
composition, fatty acids contents and glycemic index of two 
different types (white and black) of Omani halwa. 

Methods: Representative samples were collected from the 
local market. The proximate composition and fatty acids con-
tents were determined according to methods of AOAC (2000). 
Glycemic index (GI) was determined as described by Wolever 
et al. (1991) and FAO/WHO (1998). 

Results: No significant (P < 0.05) differences were obser-
ved in proximate composition and energy content of both ty-
pes of Omani halwa. The percentage moisture, crude protein, 
total fat, ash, crude fiber, and nitrogen free extract (NFE) in 
white and black halwa were 11.8 and 12.1, 0.28 and 0.44, 13.8 
and 12.4 and, 0.01 and 0.02, 0.15 and 0.05, and 74.0 and 75.0 
respectively. The energy values in white and black halwa were 
421.3 and 413.4 kcal/100 g respectively. The fatty acids contents 
of both halwa varied significantly (P < 0.05). The percentage 
of saturated fatty acids (SFA), monounsaturated fatty acids 
(MUFA), and polyunsaturated fatty acids (PUFA) in white and 
black halwa were 63.29 and 68.53; 31.0 and 28.5; 5.6 and 2.9% 
respectively. Trans-fats were 11.7 and 15.01% respectively. The 
GI values for white and black halwa did not vary (P < 0.05) and 
were 54.8 ± 15.3 and 52.0 ± 16.5 respectively. 

Conclusion: Although glycemic index value of these halwa 
falls in low GI category (< 55), it should be consumed with cau-
tion because of its high fat, in particular of SFA and high sugar 
contents. 

Acknowledgements: Financial assistance was provided by 
SQU (IG/AGR/FOOD/01/11).

Key words: Omani halwa, proximate composition, fatty 
acids, glycemic index.



1781Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

PO3406
EMOTIONAL DEPRIVATION, MALNUTRITION AND 
DEHYDRATION (3D) MODEL OF DETECTION, PRE-
VENTION AND MANAGEMENT OF CHILDHOOD 
OBESITY
M E. Acosta1

1Universidad de Montemorelos, Nuevo León, Méxi-
co

Background and objectives: Childhood obesity is related 
to affective deprivation (child abuse) that adversely affects 
growth and potential development. This social condition crea-
tes vulnerability to health and wellness for this stage of life, to-
gether with the presence of chronic malnutrition and dehydra-
tion. The objective was to recognize the social, environmental 
and health factors related to development of childhood obesity 
in vulnerable populations. 

Methods: Study descriptive observational, cohort. The 
study included 49 school children (7-12 years old), 58% male 
and 42% female. We performed anthropometric assessment 
(Weight, height, BMI) classified according to the WHO (2006); 
body composition using multifrequency bioelectrical impe-
dance (team QuadScan 4000) and applied a questionnaire to 
determine the composition of the household and family ties. 
Analysis were conducted using SPSS version 17.0. 

Results: Sixty percent of the population suffered familial 
dysfunctions. We found the following conditions: obesity, 31%; 
malnutrition, 58%; stunning, 47%; malnutrition, low stature, 
74%, with body water below normal values for age. Conclu-
sions: The children included in this study showed high vul-
nerability resulting from family dysfunction. They are at high 
risk of malnutrition, decreased lean mass and body water. They 
are at risk of developing obesity with associated comorbidities, 
such as diabetes and hypertension, given the family history of 
obesity and hypertension. 

Conclusions: Interventions in health promotion to chil-
dren and parents in the school and yours homeland will be the 
opportunity to change the lifestyle and the life quality in this 
vulnerable community. 

Key words: Emotional deprivation, malnutrition, dehydra-
tion, children. 

PO3407
LOW HOUSEHOLD DIETARY DIVERSITY IS A MA-
JOR PUBLIC HEALTH CONCERN FOR WOMEN IN 
COASTAL BANGLADESH
Z. Islam1, H. Akram1, E. Hasib1, S F. Rashid1, S. Chowd-
hury1

1James P Grant School of Public Health, BRAC Uni-
versity, Dhaka, Bangladesh

Background and objectives: Research indicated that die-
tary diversity is a good indicator of food security at household 
level. Women of reproductive age living in resource-poor set-
ting are at risk of micronutrient deficiency. Present study was 
designed to evaluate the household dietary diversity and indi-
vidual diversity for women in 3-impoverished districts (Satkhi-
ra, Khulna and Barisal) of southwest coastal Bangladesh (a part 
of Ganges Delta). 

Methods: A total of 1536 households were selected to deter-
mine household dietary diversity score (HDDS). One woman 
(aged 15-49 yrs) per household was selected to ascertain the 
individual dietary diversity score (IDDS). A cluster sampling 
design was used and in each cluster, 24 households were se-
lected systematically for interview and anthropometric measu-
rements. Information on food intake was collected for 7-days. 
Food consumed during 7-days was condensed into 9 food 
groups. The range of possible HDDS was 0-63. The IDDS was 
assessed on 12 food groups consumed during last 24-hrs and 
score ranging 0-12. Other relevant data were also collected. 

Results: The overall mean HDDS was very low (mean, SE; 
32.4, 0.22). We found households in the district of Khulna most 
vulnerable (P<0.0001) compared with other 2-districts. The 
overall mean IDDS of women was also predominantly low and 
significantly lower (P<0.0001) in the District of Khulna com-
pared with other 2-districts. Low BMI values (BMI <18.5 kg/
m2), and a high prevalence of anaemia were observed. Physical 
characteristics such as height, weight, MUAC and BMI were 
not significantly different in three districts. 

Conclusions: The results of the study indicated that women 
in Khulna district might be the most vulnerable to nutritional 
problems and may be at high risk of micronutrients deficiency. 
Urgent integrated agriculture interventions are warranted for 
improved food and nutrition security in this region.

Key words: Anaemia, dietary diversity, micronutrients de-
ficiencies, women. 
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PO3408
NUTRITIONAL ANALYSIS OF THE 25 MOST FRE-
QUENTLY CONSUMED DISHES IN A SLUM IN IQUI-
TOS, PERUVIAN AMAZON
G. Molina Recio1, M. García Rodríguez2, R. Moreno Ro-
jas1, M. Vaquero Abellán1

1University of Cordoba, Cordoba, Spain 
2Arkofarma, Cordoba, Spain

Background and objetives: The aim was to determine the 
nutritional value of the main dishes consumed by the residents 
of a slum in Peruvian Amazon, to identify the causes of loss of 
its nutritional status. 

Methods: 98 participants completed three 24-h recalls. Ba-
sed on these data, we selected the 25 most commonly eaten dis-
hes and evaluated their nutritional composition. We took note 
of the recipes, homemade weights and measures. In addition, 
we observed the preparation and cooking. The mean nutritio-
nal composition of each dish was calculated per 100 g using the 
software Nutriplato 4.6. We calculated gains or losses resulting 
from culinary treatments. 

Results: Within that include milk, the highest energy den-
sity is the ‘Mashed rice’. In the group of fish, the most energy is 
the ‘Fish Fry’, in the meat-based recipes, the ‘Chicken Noodle’, 
‘Roast Beef ” and “Fried Pork”. As prepared dishes, the ‘Juane’ is 
the highest energy density of all recipes. Inside garnish, using 
bananas as the main ingredient, ‘Fried Banana’ and “Ripe ba-
nana’ are the most energetic. Fats are higher in fried dishes and 
those which contribute most fat ratio. The same thing happens 
with garnish, where 100 grams of ‘Fried Banana’ or “Ripe ba-
nana’ contain more than 70% of the RDA. ‘Roast Beef ” ‘ and 
‘Juane’ have the higher sodium level. 

Conclusions: It’s necessary to change some eating habits, 
reducing the consumption of fried foods because probably is 
related to obesity and other chronic cardiovascular diseases. 
It should also reduce sodium intake. Two foods could be im-
portant: “Chicken giblets”, rich in B vitamins and low in fat, 
and “Boiled beans” that are rich in vegetable protein and that, 
with rice dishes ubiquitous in this area, increases the biological 
value of the proteins ingested 

Key words: Nutritional analysis, recipes, peruvian amazon, 
SLU.
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T8. Agriculture, Food Science and Safety

PO3139
WASHING THE FOODSTUFFS OF SEEDS, PROMO-
TING THE HEALTH LEVEL, A PROPOSAL FOR LE-
GISLATION OF NATIONAL STANDARD OF FOOD 
SAFETY
X. Han-You1 
1Department of Internal and Emergency Medici-
ne, Clinical Institute, Workers Hospital of Nanyang 
Textile Corporation, Nanyang City, Henan Province, 
China

Background and Objectives: As the bad situation of pollu-
tion in the foodstuffs of seeds in and outside of China is more 
and more serious and critical. There is not any concrete regula-
tion or national process standard of food safety to eliminate or 
reduce the pollution in the foodstuffs of seeds round the world. 
It is imperative to eliminate the danger pollution factors in the 
foodstuffs of seeds for promoting people’s health around the 
world before the pollution factors are eat and harm the human-
being. 

Methods: Summarize the bad situation of pollution in the 
foodstuffs of seeds around the world. 

Results: Washing the foodstuffs of seeds to eliminate the 
danger pollution factors in the foodstuffs of seeds, promoting 
the health level, and a proposal for legislation of national stan-
dard of food safety was created. 

Conclusions: The proposal for washing the foodstuffs of 
seeds, promoting the health level, a legislation of national stan-
dard of food safety was suggested to promote health food and 
health people around the world. 

Key words: Proposal, legislation, National standard of food 
safety, Foodstuffs of seeds, Health promotion, Washing.

PO3140
FIBER AS A NUTRITIONAL CHARACTERISTICS 
IN LEAF PROTEIN EXTRACTED FROM POTATO 
LEAVES
J. Shanker1 
1Division of Agricultural Biochemistry, Kulbhaskar 
Ashram PG College, Allahabad, INDIA

Background and Objectives: The wide spread prevalence 
of diet-related health problems, particularly in high industria-
lized nations, suggests that many humans are not eating in a 
manner compatible with their biology. Analysis of vegetable 
leaves routinely consumed by wild primate’s shows that many 
of these foods are good sources of hexoses, cellulose, hemice-
lluloses, pectic substances, fiber, vitamin C, minerals, essential 
fatty acids, and protein. Leaf proteins are very recent novelty 
in human nutrition where the use of vegetable protein is very 
common. 

Methods: Wet fractionation of leaf protein constituent is 
used for two purposes: i) to obtain fiber and ii) to obtain struc-
tural lipoproteins. 

Results: Biochemical studies were made to determine nu-
tritional characteristics particularly the fiber in the leaf protein 
concentrate (LPC) fractionated from potato (Solanum tube-
rosum L.) Leaves selected for the analysis . Fiber content was 
found to be maximum in unfractionated fraction followed by 
fractionated cytoplasmic then fractionated chloroplastic frac-
tion of the LPC. The presence of higher fiber content is an in-
dication of providing more skeletal strength and high degree of 
tensile strength to support the aerial part of the plant. It appears 
that due to low fiber content in LPC obtained from fractionated 
fraction will have better digestibility and higher nutritive value. 
The quality of feeding stuff is adjudged by lower crude fiber 
content. Low content in crude fiber and high in carbohydrate 
feeds are valued as supplements to hay & fodder components 
of the animal ration. 

Conclusions: It promotes a number of positive physiologi-
cal effects, helping to prevent constipation, lower blood choles-
terol levels and control glucose levels. 

Key words: Leaf protein, new food supplement, green crop 
fractination.
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PO3141
SURVEY OF AFLATOXIN M1 CONTAMINATION IN 
PASTEURISED MILK
R. Kazemi1, M. Azizollahi Aliabadi2, A. Amini1

1Young Researchers Club, Islamic Azad University of 
Lahijan, Iran 
2MS in Microbiology, Islamic Azad University of 
Lahijan, Iran

Background and Objectives: Aflatoxins (AF) are myco-
toxins produced by certain fungi, especially Aspergillus flavus. 
Aflatoxin M1 (AFM1) is a hepatocarcinogen found in milk of 
animals that have consumed feeds contaminated with aflatoxin 
B1 (AFB1). These metabolites are not destroyed during the 
pasteurization and heating process. This study was undertaken 
to determine the presence and levels of aflatoxin M1 (AFM1) 
in pasteurised milk consumed in the province of Giluan, Iran. 

Methods: A total of 40 samples were randomly obtained 
from retail outlets. Enzyme Linked Immuno Sorbent Assay 
(ELISA) technique was used to determine the presence and 
evel of AFM1. 

Results: In 35 of the 40 milk samples examined (87.5%), 
the presence of AFM1 was detected in concentrations between 
7.2ng/l and 98.0ng/l. AFM1 concentration in 28 samples (70%) 
was higher than the maximum tolerance limit (50 ng/l) accep-
ted by some of the European countries. 

Conclusion: The results of this study imply that more 
emphasis should be given to the routine AFM1 inspection of 
milk and dairy products in the Iran region. Furthermore, both 
farmers and dairy companies should be informed on the im-
portance of AFM1, and the consequences of the presence of the 
aflatoxin in dairy products. 

Key words: Aflatoxin M1, ELISA, pasteurised milk.

PO3143
PROTEIN DETERMINATION OF AN HYDROLYSED 
RICE-BASED INFANT FORMULA IN CHILDREN 
ALLERGIC TO COW’S MILK PROTEINS
 S. Addou1, A. Merzok1, A C.Brahimi1, O. Kheroua1, D. 
Saidi1

 1Laboratoire de La Nutrition et de La Sécurité 
Alimentaire, Département de biologie faculté des 
sciences, Université d’ Oran, Algérie

Background and objectives: Infants allergic to cow’s milk 
proteins raise the question of the choice of replacement milk 
formulas often of hydrolyzed cow’s milk may contain residual 
allergens and there are few options nutrition. In recent years 

a new form of hydrolysates of rice has been commercialized. 
These formulas based on hydrolyzed rice, until now used, 
could therefore be proposed as an alternative to allergy to cow’s 
milk and used as a source of proteins. The aim of our work is 
to study the biochemical characteristics of an infant formula 
hydrolysates of rice. 

Methods: Our work has enabled us to make an approach to 
the biochemical characterization of the infant formula hydro-
lysates of rice by determining the protein content by the Lowry 
method. We performed a polyacrylamide gel electrophoresis 
to determine the different proteins that make up the infant for-
mula. 

Results: The protein content of infant formula containing 
partially hydrolyzed rice is close to the protein concentration 
in breast milk. This concentration is well suited to the needs 
of infants due to high absorption and a perfect match of the 
profile its amino acids. The analysis of infant formula protein 
hydrolysates of rice by electrophoresis allowed us to identify 
clear protein bands which shows the absence of intact proteins 
and ensures that the hydrolysis and partial. 

Conclusion: The commercial formula based on hydrolyzed 
rice is adapted to cover the nutritional needs of infants due to 
its protein content and excellent absorption. This infant formu-
la was treated by technological methods to reduce the antigenic 
potential and the allergen. 

Key words: Infant Formula, Electrophoresis, Allergy cow’s 
milk, Proteins, hydrolysates of rice.

PO3143
PROTEIN DETERMINATION OF AN HYDROLYSED 
RICE-BASED INFANT FORMULA IN CHILDREN 
ALLERGIC TO COW’S MILK PROTEINS
M. Amel1, A. Samia1, B. Amina Chérifa1, K. Omar1, S. 
Djamel1

1Laboratoire de La Nutrition et de La Sécurité Ali-
mentaire, Université D’Oran, Oran, Algiers

Background and objectives: Infants allergic to cow’s milk 
proteins raise the question of the choice of replacement milk 
formulas often of hydrolyzed cow’s milk may contain residual 
allergens and there are few options nutrition in children with 
allergy Cow’s milk also react to soy. In recent years a new form 
of hydrolysates of rice has been commercialized. These formu-
las based on hydrolyzed rice, until now used in children with 
allergies to cow, could therefore be proposed as an alternative 
to allergy to cow’s milk and used as a source of proteins. The 
aim of our work is to study the biochemical characteristics of 
an infant formula hydrolysates of rice for children with aller-
gies to cow’s milk. 
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Methods: Our work has enabled us to make an approach to 
the biochemical characterization of the infant formula hydro-
lysates of rice by determining the protein content by the Lowry 
method. We performed a polyacrylamide gel electrophoresis 
to determine the different proteins that make up the infant for-
mula. 

Results: The protein content of infant formula containing 
partially hydrolyzed rice is close to the protein concentration 
in breast milk. This concentration is well suited to the needs 
of infants due to high absorption and a perfect match of the 
profile its amino acids. The analysis of infant formula protein 
hydrolysates of rice by electrophoresis allowed us to identify 
clear protein bands which shows the absence of intact proteins 
and ensures that the hydrolysis and partial. 

Conclusion: The commercial formula based on hydrolyzed 
rice is adapted to cover the nutritional needs of infants due to 
its protein content and excellent absorption. This infant formu-
la was treated by technological methods to reduce the antigenic 
potential and the allergen. 

Key words: Infant Formula, Electrophoresis, CMPA, Pro-
teins, hydrolysates of rice.

PO3144
CHEMICAL COMPOSITION AND NUTRITIONAL 
EVALUATION OF SOME FAST FOODS
E. El-Kholi1, G. El-Kherbawy2, S. Aldaghri2, S. Zaki2

1Nutrition & Food Science Department, Faculty of 
Home Economics, Menufiya University, Egypt 
2Deptartment of Food Science, Home Economics 
Division, Faculty of Agriculture, Cairo University, 
Egypt

Background and Objectives: The availability of foods high 
in fat and energy dense through fast foods (FF) or taking away 
restaurants was associated with poor quality diet. The present 
investigation aimed to assess the nutritive values of some FF 
meals. 

Methods: Eleven FF meals, from four brands of local world-
wide chains, were evaluated for proximate composition. Meals 
included beef and chicken burgers or nuggets. 

Results: The obtained results proved that moisture contents 
of FF meals fluctuated between 36.70 and 51.30 %. The con-
tents of protein were 13.61- 26.31%, fat 33.42- 43.67%, carbo-
hydrates 25.38- 42.32%, fibers 4.26- 7.05 % and ash 1- 1.89 % 
on dry weight basis. The highest protein content was found in 
chicken nuggets. Beef burgers obtained from different places 
had close protein contents that were higher than those of chic-
ken burgers. Chicken burgers also had close protein contents 
regardless, the kind of FF outlets. No appreciable differences in 
ash contents but slight variation in fiber contents were obser-

ved among FF meals. All FF meals were high energy dense that 
very high in fats and calories. Burgers showed close fat contents 
regardless the kind of FF meals, fat contents represented more 
than one third of its composition. The estimated energy of FF 
meals reached 545.65 - 598.77 calories/100g meal. However, 
mineral contents of different FF were low. Slight differences 
were noticed among the percentages of fiber and ash contents 
of FF meals. 

Conclusions: Despite the relatively high percent of protein 
content of FF meals, there is a broader impact that they might 
have on overall diet. FF with high fat and low mineral contents 
indicated poor nutritional quality that increase risk health. 

Key words: Fast foods, Chemical evaluation, energy dense.

PO3145
RAPID ASSESSMENT OF THE VALIDITY AND QUA-
LITY OF CHICKEN MEAT BASED ON SENSORY AND 
PHYISCAL METHODS
A. Ahmed1, S. Ismail2 
1 Deptartment of Food hygiene, Suez Canal Univer-
sity, EL SALAM DISTRICT, ISMAILEYA, Egypt 
2 Deptartment of Food Hygiene, Suez Canal Univer-
sity, Ismailia, Egypt

Background and Objectives: Chicken meat is highly desi-
rable food which contains high biological value proteins, vi-
tamins, and minerals, beside its relatively economical price in 
comparison to other red meat. The first consumer right is to 
have a meat of good quality and entirely not hazardous to the 
public health. 

Methods: A total of 96 samples of chilled chickens were 
used to evaluate their sensory and physical quality. The samples 
were randomly subdivided into equal 6 subgroup maintained 
at 3 ±1°C where evaluated daily based on the parameter of co-
lor, odor, cooking loss and moisture content until the end of 
their shelf-life. 

Results: There were significant variation (p<0.05) in all co-
lor coordinates (L*, a* and b*) among the examined chicken 
meat samples. The odor of chicken meat samples of chicken 
meat remains acceptable for days 0, 1, and 2, whereas after 3, 4, 
and 5 days of storage had more noticeable off-odors. The exa-
mined samples recorded loss of 24.5% of its original weight at 
day 0, whereas at day 5 had, an average, 37.0%. 

Conclusion: Several deteriorative changes occurred in 
sensory and physical parameters of the chicken meat along 
the chilling storage period. The update sensory and physical 
methods could be useful as a rapid method for evaluation the 
shelf-life of chicken meat. 

Key words: Chicken meat, color, odor, cooking loss, mois-
ture content, shelf-life.
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PO3147
EFFECTS OF DIETARY ALUMINOSILICATES ON 
BIOCHEMICAL CHANGES IN BROILER CHICKENS 
DURING OCHRATOXICOSIS
M. Popovic1, D. Prvulovic1, D. Kojic2, G. Grubor-Lajšic2

1Faculty of Agriculture, University of Novi Sad, Novi 
Sad, Serbia 
2Faculty of Science, University of Novi Sad, Novi 
Sad, Serbia

Background and Objectives: Ochratoxicosis in animals 
and humans causes biochemical and histopathological chan-
ges in major organs. Producers and researchers desire to deve-
lop an effective decontamination technology dealing with this 
feed-borne toxin. The non-nutritive aluminosilicates such as 
clays and zeolites possess high binding capacities against se-
veral toxins from the gastrointestinal tract. The purpose of the 
present study was to evaluate the toxic effects of ochratoxin A 
(OTA) by biochemical examination of liver, spleen and pan-
creas of broilers, and to determine the possible preventive role 
of dietary aluminosilicates (mixture of clay bentonite and zeo-
lite clinoptilolite) on investigated values. 

Methods: In total 84 broiler chicks were divided into two 
treatment groups: control-basal diet and basal diet plus 5 g 
aluminosilicate kg-1 diet. After 21 day, twelve hours prior to 
sacrifice, 21 chicks from each group received one dose of OTA 
orally. 

Results: The activity of catalase in pancreas and superoxid 
dismutase, catalase, guaiacol peroxidase and pyrogallol peroxi-
dase in spleen increased after oral administration of single dose 
of OTA to broilers. Lipid peroxidation was significantly increa-
sed only in spleen. The supplementation of the aluminosilicates 
partially decreased these negative effects. No significant effects 
due to OTA were observed in enzymes activity of liver. 

Conclusions: This data suggest that single dose of OTA 
could provide a toxic alleviating effect on antioxidant indices of 
spleen of broilers. Therefore, aluminosilicates partially protects 
animals against the harmful effects of OTA. 

Key words: Aluminosilicate, broilers, clay, ochratoxin A, 
zeolite.

PO3148
LEVEL OF HEAVY METALS IN AFRICAN RED SNAP-
PER (LUTJANUS AGENNES) CAUGHT OF THE 
COAST OF ACCRA
H. Ofori1, C. Diako1

1Food Chemistry Division, CSIR-Food Research Insti-
tute, Accra, Ghana

Background and Objectives: Fishery sector in Ghana ser-
ve as a source of protein for most Ghanaians but one issue of 
public health concern is the accumulation of heavy metals. Do-
mestic and industrial waste all find their way into the sea.The 
sea has now become a hub of waste instead of reservoir for fish. 
In the present study, levels of Cu, Fe, Mn, Pb and Zn in African 
red snapper fish was monitored from Nov. 2011 to March 2012. 
Method: Four fish samples were collected monthly from James-
town in Accra along the coast. 5g muscle, 4g gills and 4g bones 
was dry ashed and absorbance reading of sample solutions read 
using Flame Atomic Absorption Spectrophotometer. The con-
tent of metals determined from calibration curve made of not 
less than three standards. 

Results: The order of heavy metal accumulation was 
Fe>Pb>Zn>Mn>Cu for bones, Fe>Zn>Pb>Mn>Cu for gills 
and Fe>Pb>Zn>Mn>Cu for muscle. The mean concentration 
of Cu, Fe, Pb, Mn, and Zn in the muscle, the part of fish norma-
lly eating, was 0.70, 8.98, 7.30, 0.77 and 4.36 mg/kg respectively. 

Conclusion: The mean concentration of metals analysed 
during the five months period were mostly above the WHO 
limit and this posed risk to human health. There were varia-
tions in the level of heavy metals during the five months study 
period. 

Key words: Fish, Accumulation, Heavy metals, African red 
snapper.

PO3149
CONCENTRATION OF SERUM ENZYMES IN MALE 
ALBINO WISTAR RATS FED RAW BENISEED AND 
BENISEED SOUP DIETS
M. Agiang1, A. Essien2, M. Eteng1

1Department of Biochemistry, University of Calabar, 
Calabar, Nigeria 
2Department of Animal Science, University of Cala-
bar, Calabar, Nigeria

Background and Objectives: There had been an age long 
complaints by men, in some communities in Nigeria, of pain-
ful urination after a beniseed (Sesamum indicum) soup meal 
that is not “properly cooked”. This has led to the prolong coo-
king of the soup in order to reduce the cause of the pain. This 
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study was thus conducted to find out the effect of consuming 
beniseed soup cooked for longer times on the concentration 
of prostate specific antigen (PSA) and some serum enzymes in 
albino Wistar rats. 

Methods: Beniseed soups were cooked, using the same re-
cipe, for 15, 30, 45 and 60 minutes respectively yielding four 
batches of soup samples (BSS-15, BSS-30, BSS-45 and BSS-60 
respectively). Forty two male albino Wistar rats, (six groups of 
seven rats each), were used in this study. Group I was fed refe-
rence (casein) diet, group II (BS-R) raw beniseed, groups III, 
IV, V and VI diets BSS-15, BSS-30, BSS-45 and BSS-60 respec-
tively. At the end of the 21 days feeding period, enzyme assays 
were done using standard methods. 

Results: There was no significant (p>0.05) difference in the 
PSA concentration between the test and reference groups ex-
cept groups BSS-45 and BSS-60 whose values (0.39±0.17 and 
0.36±0.28ng/ml respectively) were low. There was no particular 
trend in the values of the other metabolic enzymes (ALP, ALT, 
GGT, AST, TACP and PP ) with respect to the length of coo-
king time. 

Conclusions: The assessment of AST, ALT, ALP and GGT 
activities, being indicators of liver tissue integrity, showed that 
consumption of either raw beniseed or beniseed soup is not 
hepatotoxic. The low values of PSA, compared to values of the 
reference, provides evidence that there was no pathology of the 
prostate tissue hence prostate function is not affected by con-
sumption of beniseed. 

Key words: Beniseed soup, enzymes, painful urination, 
prolong cooking.

PO3150
BIOLOGICAL CONTROL OF GRAY MOLD OF APPLE 
BY HANSENIASPORA OCCIDENTALIS IN COMBI-
NATION WITH SODIUM CARBONATE
H R. Etebarian1, M. Azadrooh2, H. Aminian2

1Islamic Azad University Shahr-e-Rey Branch, Te-
hran, Iran 
2Abureihan College, University of Tehran, Tehran, 
Iran

Background and objectives: Gray mould caused by Bo-
trytis cinerea results in major losses of apple and can be con-
trolled effectively by fungicides , but the development of fun-
gicide resistance by pathogens and increasing environmental 
concern over fungicidal residues in fruits stimulated a search 
for alternative measures for disease control. In this study the 
effect of Hanseniaspora occidentalis strain M46 alone and in 
combination with sodium carbonate (SC) in storage condition 
at temperature of 20 and 5˚C was evaluated. 

Methods: The Golden delicious apples were disinfected and 
wounded by sterile nail. Each wound was treated with 40 μL 
of antagonistic yeast suspension, SC solution in different con-
centrations (0, 0.3, 0.5 and 1% wt / vol), antagonist suspension 
amended by SC and sterile distilled water as the control. After 
24 h, 20 μL of spore suspension of pathogen were applied. At 
4˚C after 31 days and in room temperature after 15 days, the 
lesion diameter was measured. The completely randomized de-
sign was used for experiments. 

Results: The results indicated that when the apples treated 
with H. occidentalis or SC at concentration of 1%, the lesion 
diameter was significantly less than pathogen control. 

Conclusions: The results indicate that H. occidentalis in 
combination with sodium carbonate affects apple responses to 
B. cinerea and could be an important method for control of 
apple gray mould. 

Key words: Apple, Botrytis cinerea, sodium carbonate , bio-
logical control.

PO3151
METHYL JASMONATE IN COMBINATION WITH 
METSCHNIKOWIA PULCHERRIMA AND HOT 
WATER ON CONTROL OF APPLE BLUE MOLD CAU-
SED BY PENICILLIUM EXPANSUM
H R. Etebarian1, L. Ebrahimi2, S. Farhangian-Kashani1, 
H. Aminiam2

1Islamic Azad University Shahr-e-Rey Branch, Te-
hran, Iran 
2Abureihan College, University of Tehran, Tehran, 
Iran

Background and objectives: Blue mould caused by Peni-
cillium expansum is the most important postharvest disease 
of apple and produces the carcinogenic mycotoxin patulin in 
decayed fruits. Blue mold is controlled by the application of 
fungicides, but fungicide toxicity caused the public concern re-
quiring the development of alternative to synthetic fungicides. 
It has been reported that methyl jasmonate (MeJA) treatment 
can reduce postharvest diseases of grapefruit and peach. In this 
study the effect of MeJA alone and in combination with Mets-
chnikowia pulcherrima or hot water in storage at temperature 
of 20 and 4 ˚C was evaluated for control of apple blue mould. 

Methods: Golden delicious apples were disinfected and 
wounded by sterile nail. Each wound was treated with 30 μL 
of M. pulcherrima suspension, MeJA solution in different con-
centrations, antagonist suspension amended by MeJA and ste-
rile distilled water as the control. After 24 h, 20 μL of spore 
suspension of pathogen was applied. At 4˚C after 50 days and 
at 20˚C after 15 days, the lesion diameter was measured. In the 
other experiment the apples were immersed in hot water at 40 
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and 50 ˚C for 1, 2 or 3 min and then 20 μL of each concentra-
tion of MeJA was dispensed in each wound. Twenty four hours 
later, the apples were inoculated with pathogen. 

Results: Results indicated that combination of MeJA with 
yeast reduced the disease better than MeJA and yeast alone and 
also the lesion diameter in the apples which were immersed in 
hot water at 40 ˚C for 1 min and then treated with 500 μmol/L 
MeJA was significantly less than pathogen control.

Conclusions: In conclusion the results indicate that MeJA 
especially combination with M. pulcherrima or hot water could 
be an important method for control of apple blue mold. 

Key words: Apple, Penicilliun expansum, methyl jasmonate.

PO3152
EFFECTS OF ESSENTIAL OIL FORMULATIONS ON 
THE ADULT INSECTS TRIBOLIUM CASTANEUM 
(COL. TENEBRIONIDAE) AND SITOPHILUS ORY-
ZAE (COL. CURCULIONIDAE)
A. Popovic1, J. Sucur1, M. Popovic1, D J. Malencic1, D. 
Stajner1, P. Strbac1, M. Petrovic1

1Faculty of Agriculture, University of Novi Sad, Re-
public of Serbia

Background and Objectives: Management of stored pro-
duct pests, using essential oils as the substances of natural ori-
gin, is nowadays the subject of much research. Stored product 
pests such as Tribolium castaneum (Herbst, 1979) and Sito-
philus oryzae (Linnaeus, 1763) are a major problem. 

Methods: Adult insects were obtained from laboratory cul-
tures maintained in the dark in incubators at 25 C and 70–80% 
r.h., reared on wheat flour and on grain wheat. Both insects 
species were fed with flour disks containing a known con-
centration of essential oil taken from 7 plants. The chemical 
components of essential oil taken from 3 plants (Calamintha 
glandulosa L., Satureja montana L., Teucrium polium L.) were 
identified using GC-MS analysis. Insecticidal effect of essential 
oils, that is, mortality rate of adult insects was tested after 24h, 
48h, 72h. 

Results: In our research, the essential oil taken from C. 
glandulosa which were rich in monoterpene alcohols carvacrol 
and contained ketonic component showed strong insecticidal 
activity against adults of T. castaneum and S. oryzae. Therefore, 
it was observed that essential oil from C. glandulosa at concen-
tration of 1.14% showed powerful toxic and repellent effect on 
T. castaneum insects, with very high mortality rate after 24h 
(56,67%). Also, mortality of Sitophilus oryze was strong and it 
was 85%, after 24h at concentration of 1,5% essential oil. After 
48h, the most effective formulation was, again, C. glandulosa 
with 83.33% mortality on the T. castaneum and with 100% on 
the S. oryzae. Less toxic effect showed essential oils of Satureja 

montana and Teucrium polium which had a lower carvacrol 
and ketonic content. 

Conclusions: Taking into account our results and other re-
ferences it could be concluded that carvacrol has very broad 
insecticidal and fumigant activity. 

Key words: essential oils, mortality rate, Tribolium casta-
neum, Sitophilus oryzae

PO3153
HAZARDOUS SUBSTANCES IN DICALCIUM 
PHOSPHATE, LIMESTONE AND BOVINE BONE 
MEAL USED IN BRAZILIAN LIVESTOCK: DIOXINS, 
FURANS, BIPHENYLS, ARSENIC, THORIUM, URA-
NIUM
A. Canella Avelar1, W. Motta Ferreira1, E. Abad Holga-
do2, J. Parera2, M. Menezes3 
1Department of Animal Sciences, University Federal 
of Minas Gerais, Belo Horizonte, Brazil 
2Laboratory of Dioxins Dpt. of Environmental Che-
mistry, IDÆA-CSIC, Barcelona, Spain 
3Reactor and Irradiation Service, Nuclear Develop-
ment Centre, Brazilian Nuclear Energy Commission, 
CDTN/CNEN, Belo Horizonte, Brazil

Background and Objetives: Phosphorus (P) deficiency in 
crops is an important constraining factor in plant and animal 
yields, especially in hot humid tropics where soils are predomi-
nantly acidic and often extremely P deficient with high P fixa-
tion capacities. Phosphates are used as P source (and calcium 
in some cases) in agricultural activities. About 90% of world 
production is utilized by the fertilizer industry to manufacture 
fertilizers and soil amendments, with the remainder being used 
to manufacture of animal feeds, detergents and chemicals. We 
aimed to obtain data on several contaminants (persistent or-
ganic pollutants like dioxins, furans, and biphenyls, assessing 
their main congeners, as well as, arsenic, thorium and ura-
nium) in dicalcium phosphate, limestone and calcinated bovi-
ne bone meal - mineral feed additives. 

Methods: Two different approaches were undertaken: 
High-Resolution Gas Chromatography coupled to High-Re-
solution Mass Spectrometry (HRGC-HRMS) to monitor feed 
materials that could be considered sources of contamination of 
the food chain, and Instrumental Neutron Activation Analysis 
(INAA) to assess the toxic elements in these feed products. 

Results: All of the selected contaminants were detected in 
the studied products. In particular, PCB 126 in the dicalcium 
phosphate was four times higher than in the limestone and the 
bovine bone meal. Arsenic in the limestone was three times 
higher than the concentration observed in earth’s crust. 
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Conclusions: Since no one of the substances studied herein 
are considered essential in man and animal lives, precautionary 
measures should be taken to eliminate or at least, to minimize 
the presence of these contaminants in any product used in the 
human food chain. 

Key words: arsenic; biphenyls; dioxins; furans; uranium; 
thorium. Acknowledgements: This project is supported by FA-
PEMIG, CNPq (Brazil) and CSIC (Spain).
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CONTAMINATION BY INDUSTRIAL EFFLUENTS 
ON SOIL WATER & PLANT & SYSTEMS IN UTTAR 
PRADESH INDIA
S. Sachan1, S. Singh2

1G.B.Pant University of Agriculture & Technology, 
Tehri Garhwal, India 
2Div of Soil Science& AgricultureChemistry, Institute 
of AgricultureScience, Banaras Hindu University, 
Uttar Pradesh India

Background and Objetives: The study was conducted in 
the Moradabad District of the State of Uttar Pradesh (India) to 
assess the effect of Industrial effluents that flow into the Karulla 
Drain that irrigates the farmer’s fields, with the objectives to: 
1. Characterise the quality of effluents for irrigation; 2. Study 
the long term effect on buildup of heavy metals in soil –water – 
plant systems of the area. 

Methods: Sites using effluents as a source of irrigation were 
selected. Contamination level by industrial effluents on soil, 
plant & water systems was analysed. Season wise effluent, soil, 
plant and hand pump water samples were collected and analy-
sed for different relevant chemical parameters. 

Results: The magnesium content exceeded the tolerance li-
mits for drinking water. The manganese and iron levels were 
above the maximum desirable limits for drinking water, so 
were lead, cadmium and chromium limits. Chloride content 
was high and pH of some samples ranged beyond the range 
prescribed for drinking water. The potassium and phosphorous 
levels were also high. In cereals zinc, manganese and iron were 
highest. In fruits lower concentration of toxic heavy metals 
were observed. 

Conclusions: Metals rich effluents being discharged from 
various industries of Moradabad are not suitable for irrigation. 
There should be reconsideration as frequent use of effluents for 
irrigation leads to accumulation of heavy metals in soil beyond 
permissible limits. Ground water contaminants by trace me-
tals may cause health problems. Effluent irrigation leads to bio 
accumulation of toxic metals which may prove hazardous for 
animal and human health. 

Key words: Industrial effluents, heavy metals, health ha-
zard.

PO3155
PHYSICOCHEMICAL AND SENSORY ANALYSIS OF 
SWEET BREADS MADE WITH BUCKWHEAT AND 
FRUIT FLOURS
V. Oliveira1, C. Moller2, R. Thoen2, A. Rios3, E. Amorim2

1Nutrition course, Department of Internal Medi-
cine, Universidade Federal do Rio Grande do Sul 
(UFRGS), Ramiro Barcelos, Porto Alegre, RS, Brasil 
2Nutrition course, Universidade Federal do Rio 
Grande do Sul (UFRGS), Porto Alegre, RS, Brasil 
3Institute of Food Science and Technology (ICTA), 
Universidade Federal do Rio Grande do Sul 
(UFRGS), Porto Alegre, RS, Brasil

Background and Objectives: Each day more people beco-
me aware of coeliac disease, it is important to increase gluten 
free products. This work aimed to evaluate the physicochemi-
cal and sensory characteristics of sweet breads. 

Methods: The sweet breads were made using buckwheat 
flour with passion fruit, apple or banana flour, instead of wheat 
flour, resulting in three different samples. It was also analyzed 
a traded sweet bread as standard. The physical analyses were 
made by weighting raw and baked samples and measuring the 
breads depth. The chemical analysis included moisture, ash, 
fat and protein content. The sensory analysis was taken with 
36 non-trained, non-coeliac people who evaluated global ac-
ceptance, appearance, color, taste and texture, using both the 
hedonic scale (9 points) and the purchase intention scale (5 
points). 

Results: The raw and baked samples with buckwheat and 
passion fruit flour were the heaviest (p<0.05). The depth analy-
sis of the raw sample suggests that the passion fruit flour also 
obtained more volume (3.0 cm) and the baked analysis still 
shows the passion fruit flour sample in front (4.5 cm). The ba-
king time also showed significant statistic difference among the 
breads (p<0.05): 72 minutes for passion fruit, 64 minutes for 
the apple and 60 minutes for the banana. It was noticed that the 
passion fruit bread had more moisture (46.5%), with signifi-
cant difference among the other samples (p<0.05). The highest 
ash percentage was found in the banana bread (1.1%), as well as 
fat content (11.3%). The standard sweet bread had the highest 
protein value (2.18%). The apple bread had the best score in 
appearance (7.5) and color (7.3). Taste result suggested that the 
standard sweet bread would have better acceptance (7.5) while 
texture test pointed the banana bread as the best (7.1). 

Conclusions: The breads showed good batter growth, good 
taste, and overall acceptability. 

Key words: Buckwheat, gluten, coeliac disease.



1790 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

PO3156
PHYSICOCHEMICAL AND SENSORY EVALUATION 
OF GLUTEN-FREE COOKIES MADE WITH RICE 
FLOUR, RICE BRAN AND SOY FLOUR
V. Oliveira1, M. Mariani2, E. Vogt3, J. Venzke2

1Nutrition course, Department of Internal Medi-
cine, Universidade Federal do Rio Grande do Sul 
(UFRGS), Ramiro Barcelos, Porto Alegre, RS, Brazil 
2Nutrition course, Universidade Federal do Rio 
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Universidade Federal do Rio Grande do Sul 
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Background and objectives: Coeliac disease, also called 
gluten-sensitive enteropathy, is characterized by chronic in-
flammation with abdominal pain and diarrhea, malabsorption, 
and nutrient deficiencies. The treatment consists of permanent 
withdrawal of gluten from the diet. As variety in the diet is im-
portant to avoid monotony, the objective of this work was to 
evaluate the physical, chemical and sensory properties of glu-
ten-free cookies, made with rice flour, rice bran and soy flour. 

Methods: Four formulations were made: TP- standard 
(wheat); T1- rice flour (50%) and soybean (50%); T2- rice bran 
(50%) and soy flour (50%); T3- rice flour (33%) and soybean 
(33%) and rice bran (33%). The following physical parameters 
were evaluated: weight loss after cooking, diameter and thick-
ness after cooking, and expansion factor. The chemical compo-
sition was evaluated analyzing the moisture, protein, fat, ash, 
dietary fiber and carbohydrates content. In the sensory analy-
sis, it was evaluated the acceptability through the attributes of 
appearance, color, texture, flavor and overall acceptance and 
purchase intent. 

Results: Regarding the physical parameters, T3 had statisti-
cally significant results in the increase of diameter and expan-
sion factor. For chemical analysis, T2 values were statistically 
significant in the protein content and dietary fiber. Regarding 
acceptability, the alternative treatments did not differ from 
standard. T3 had a higher percentage of intent to purchase. 

Conclusions: Therefore, one can infer that the rice flour as-
sociated to soybean and rice bran is presented as a good alter-
native to make cookies for patients with coeliac disease.

PO3157
SELECTED ASPECTS OF FOOD SAFETY EVALUA-
TION IN HOSPITAL CATERING IN POLAND
E. Konecka-Matyjek1, M. Jarosz2

1Department of Food and Food Supplements, The 
National Food and Nutrition Institute, Warsaw, 
Poland 
2Department of Dietetic and Nutrition in Hospitals 
with Clinic of Metabolic Diseases and Gastroente-
rology, The National Food and Nutrition Institute, 
Warsaw, Poland

Background and Objectives: Ensuring safety of meals ser-
ved in hospitals is a priority regarding ilness-prone patients 
with compromised immune systems. The aim of the study was 
to evaluate the compliance with hygiene rules of hospital food 
production and processing areas.

Methods: The study was performed in 4 hospital food 
production areas located in central Poland. The assessment 
of compliance with hygiene rules was conducted in a food 
handling areas using audit technique in accordance with the 
international standard ISO 19011:2003. Additionally, a micro-
biological assessment of food-contact surfaces and employees’ 
hands for hygiene indicator micro-organisms known as Total 
Viable Count (TVC) was done in accordance with ISO stan-
dards: ISO 18593:2004 and EN ISO 4833:2003.

Results: 8 audits including 114 interviews were done and 
193 microbiological samples were collected and examined. The 
study has revealed that although the companies had a well-
prepared hygienic documentation including plans of hygiene, 
they did not put them into practice. A microbiological study 
revealed that processes of cleaning and disinfection of food 
contact surfaces as well as employees’ hands were often ine-
ffective (31.1% of samples disqualified). The employees of the 
companies in question were knowledgeable in the field of food 
and personal hygiene but did not respect the procedures. The 
study confirmed the results obtained in a recently published 
Polish national monitoring survey on microbial contamination 
of hospital food-contact surfaces, where 25.5% of microbiolo-
gical samples were disqualified.

Conclusions: The food hygiene in surveyed hospitals was 
not satisfactory. Motivating food handling trainings for stuff 
are essential for a better understanding of hygiene procedures 
and their implementation methods. Strict internal controls, 
and frequent official food controls are highly recommended.

Key words: Hospital, food hygiene, food handling area.
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EVALUATION OF QUALITY OF NUTRITION IN PO-
LISH HOSPITALS
E. Konecka-Matyjek1, M. Jarosz2

1Department of Food and Food Supplements, The 
National Food and Nutrition Institute, Warsaw, 
Poland 
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rology, The National Food and Nutrition Institute, 
Warsaw, Poland

Background and Objectives: A rational, balanced nutrition 
of hospitalized patients is a very important element supporting 
the treatment. It influences the recovery of patients, increases 
the effectiveness of treatment and reduces the risk of complica-
tions. Proper nutrition reduces time of hospitalization and the 
costs of treatment. The aim of the study was to analyse, inter-
pret and evaluate the data on nutrition provided to patients in 
hospitals in Poland. 

Methods: The official food control unpublished results, 
presented in statistical forms, referring to quality of nutrition 
in Polish hospitals in 2011 were used, converted, analysed and 
interpreted according to the Polish dietary reference intakes. 

Results: Out of 222 samples taken for theoretical (quali-
tative, quantitative) testing, 37.8% were inconsistent with the 
Polish standards. Analysis revealed inconsistency both in sin-
gle (33.2%) and decade menus (63.8%) in respect of energy 
content (20.0%), proportion of energy from protein (22.2%), 
as well as from fats (37.8%), unbalanced diet in terms of cal-
cium (63.2%), iron (71.1%) and vitamin C (63.2%). Out of 27 
samples of meals taken for laboratory testing, 55.6% were dis-
qualified in respect of energy content (51.2%), proportion of 
energy from protein (7.4%) and from fats (29.6%). The analysis 
confirm results of a previous study conducted by the Polish Su-
preme Chamber of Control in 2008. 

Conclusions: The study shows that quality of nutrition in 
respect of balanced diet provided to patients in hospitals in Po-
land is unsatisfactory. It might result in malnutrition, especia-
lly among patients staying in hospitals for a long time and not 
being supplied with outside foodstuffs by visitors. The educa-
tional activity for hospital caterers should be conducted. There 
is a need to continue a monitoring study on this subject. 

Key words: Hospital, quality of nutrition, dietary reference 
intakes.

PO3159
KITCHEN STAFF’S KNOWLEDGE OF HAND HYGIE-
NE IN ANKARA/TURKEY
I. Turan2, A. Uçar1, F P. Çakiroglu1 

1Department of Nutrition and Dietetics, Faculty of 
Health Sciences, University of Ankara, Turkey 
2School of Home Economics, University of Ankara, 
Turkey

Background and Objectives: Washing hands, which is 
the first step of personal hygiene, is considered as the primer 
method to control the spreading of infectious diseases. This 
study aims to identify the knowledge about hand hygiene of 
the staff who works in an industrial kitchen. 

Methods: The study was conducted with 300 subjects who 
work in the cafeterias and kitchens of 4 different govermental 
institutions in Ankara. A questionnaire containing 38 state-
ments has used to determine the knowledge of hand hygiene 
(Alpha =0.947). Total hand hygiene scores were calculated gi-
ving “1” point for each correct answer and “0” point for each 
incorrect answer. Subjects who scored >23 points were classi-
fied as having “sufficient knowledge”, and subjects who scored 
<23 points classified as having “insufficient knowledge”. Data 
evaluation was made using SPSS program. 

Results: 92.0% of the participants were male, 52.0% of 
them were high school graduates. 41.0% of them had been 
performing their business for 20-31 years and 42.0% of them 
had been performing their business for 1-10 years. 57.0% of 
the participants had sufficient knowledge and the mean score 
of knowledge was 23.08+10.63. The mean score was not found 
statistically significant according to age, gender and working 
years. 

Conclusions: One of the easiest ways of spreading the bac-
teria starts with food processer’s hands. Therefore staff should 
be educated about hygiene procedures, education about hand 
hygiene should be considered important and the staff must 
have hygienic hand washing habits. 

Key words: Hand hygiene, Hygiene Knowledge, Kitchen 
staff, food safey, Turkey.
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PO3160
THE RESULTS OF SENSUALITY EXAMINATION OF 
THE COMMERCIAL DISASTER FOOD
N. Katayama1, K. Sagara2, H. Matufuji3 
1Nagoya Women’s University, Aichi, Japan 
2Kanazawa gakuen college, Kanazawa, Sanjamachi, 
Japan 
3Jyunshin colledge, Hakusan, Japan

Background and purpose: Development of the disaster 
food which can store for a long term is urgent business. Howe-
ver, we have to think about the mental for the people, first. De-
licious disaster food is very important for the people to keep 
their appetite. We have to think about not only nutrition but 
also taste in the disaster food. Therefore in this study, we exa-
mined sensuality of the commercially food which can keep for 
a long term. And based on the result, we thought about the 
taste and smell in future disaster foods. 

Methods: Thirty eight female college students (20-21 years 
old), they eat some commercially available rice things (eight 
kinds) which can store for five years.And we performed to do 
sensuality examination for them. Students carried out the sen-
sory examination and scoring (Perfect score is 10) of food. The 
marketing products are cooked with cold water in 60 minutes. 
“vegetable rice”, “shrimp pilaff ”, “perilla and seaweed rice”, “chi-
rashi-sushi”, “white rice” “fried rice”, “ beef rice” and “dry curry 
“, of the magic rice (product made in Satake Corporation) .

Results: An evaluation was high in the taste in order of 
“chirashi-sushi”, “vegetable rice”, “shrimp pilaff ”, “dry curry”, 
“fried rice”, “perill and,seaweed rice”, “beef rice” and “white 
rice”. As for the highest score was 8.8±1.2, the low lowest score 
was 7.0±1.5. 

Conclusion: As for both the taste and the smell, “chirashi-
sushi” “ dry curry “ “beef rice” occupied the high rank. It is 
affected that this subject was a student in its twenties. We need 
to do this sensuality examination for many different kind of 
peoples. We would like to make delicious universal disaster 
food to use different kind of spices for help the victim. 

Key words: Universal disaster food, delicious, sensuality 
examination, water cooking.

PO3161
MAPPING PRIORITIES FOR PROMOTING FOOD 
SAFETY IN INDIAN HOUSEHOLDS THROUGH DE-
VELOPMENT AND VALIDATION OF INTEGRATED 
SCORES BASED ON KEY DETERMINANTS
S R. Vemula1, S. Gauravarapu2, V V R. Mendu3, S. Batti-
prolu4, K. Polasa5

1Food and Durg Toxicoligy Research Centre, Na-
tional Institute of Nutrition, Hyderabad, Andhra 
Pradesh, India 
2Extension and Training Division, National Institute 
of Nutrition, Hyderabad, Andhra Pradesh, India 
3Biostatistics, National Institute of Nutrition, Hyde-
rabad, Andhra Pradesh, India 
4Former Director, National Institute of Nutrition, 
Hyderabad, Andhra Pradesh, India 
5Director-in-charge & Head Food & Drug Toxicology 
Research Centre, National Institute of Nutrition, 
Hyderabad, Andhra Pradesh, India

Background and Objetives: Mortality and morbidity are 
high among children (< 5yr) in India and 20% of them are 
attributable to diarrhoea. Therefore, food safety assumes na-
tional priority. Promoting food safety at household level, es-
pecially among food preparers (mothers) needs thorough un-
derstanding of three basic indicators - awareness, practices and 
enabling assets (like potable water, clean fuel). There is a need 
to assess the current scenario on these indicators to set goals 
and monitor progress in measurable terms at national and re-
gional levels. We aim to develop weighted scores for awareness, 
practices and enabling assets and an integrated food safety in-
dex combining these. 

Methods: Data on food safety awareness, practices and 
enabling assets were collected from a stratified random sample 
of 20,719 mothers from 28 states, 5 regions of India, by admi-
nistering pre-tested questionnaire. Responses to 48 questions 
-awareness (19), practices (10) and enabling assets (19)- were 
given weightages. These were combined to arrive at integrated 
foodsafety scores, which were validated with prevalence rates 
of diarrhoea in different states. The states were grouped into 
tertiles -high, medium and low performers- based on these 
scores. Multiple logistic regression was applied to identify re-
lative risks. 

Results: Maximum possible scores on enabling assets, 
awareness and practices were 45, 14 and 47, respectively, and 
integrated-score was 106. Mean integrated-score at national 
level was 36.3, with minimum (30.3) in Eastern India and 
maximum (43.0) in Northeast. Food safety practices were bet-
ter compared to awareness at national level. The relative risk 
of getting foodborne illness if stored food was consumed the 
next day was 2.3 times, while the odds for type of fuel were 1.6 
times. 
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Conclusion: The integrated-scores developed in this stu-
dy could be useful to assess, monitor and develop appropriate 
strategies to promote food safety at household level. 

Key words: Food-safety, Knowledge, Practice, Integrated-
score.

PO3162
DEVELOPMENT AND EVALUATION OF AMA-
RANTH GRAIN BASED COMPLEMENTARY FOODS 
SUPPLEMENTED WITH EDIBLE TERMITES AND 
DAGAA FISH
J N. Kinyuru1, S O. Konyole2, S A. Onyango-Omollo2, G 
M. Kenji1, C A. Onyango1, V O. Owino3, B O. Owuor4, B B. 
Estambale2, H. Friis5, N. Roos5 
1Jomo Kenyatta University of Agriculture & Techno-
logy, Nairobi, Kenya 
2University of Nairobi, Nairobi, Kenya 
3Winfood Project, University of Nairobi, 
Nairobi,Kenya 
4Catholic University of East Africa, Nairobi, Kenya 
5University of Copenhagen, Copenhagen, Denamrk

Background and Objectives: Availability of low-cost, nu-
trient dense complementary foods is a major challenge to child 
nutrition in developing countries. The aim of this research was 
to optimize a process for production of nutrient dense, ac-
ceptable, safe and low cost cereal based complementary foods 
supplemented with animal source foods. 

Methods: Processes to reduce phytic acid in amaranth grain 
and microbial contamination in termites and fish were optimi-
zed. Four extruded complementary foods (CF4, CF5, CF6 and 
CFC) composed of germinated amaranth grain, maize, edible 
termites, dagaa fish were then formulated and processed to 
pre-cooked flour. 

Results: CF4 contained 429.42 kcal/100g energy, 17.86 
g/100g protein, 9.27 g/100g fat, 20.71 mg/100g iron, 5.96 
mg/100g zinc; CF5 contained 436.02 kcal/100g energy, 17.55 
g/100g protein, 9.75 g/100g fat, 23.94 mg/100g iron, 4.87 
mg/100g zinc; CF6 contained 442.40 kcal/100g energy, 19.00 
g/100g protein, 9.10.42 g/100g fat, 27.41 mg/100g iron, 4.22 
mg/100g zinc; CFC contained 396.00 kcal/100g energy, 13.72 
g/100g protein, 7.07 g/100g fat, 2.63 mg/100g iron, 4.19 
mg/100g zinc. CF5 was the most preferred by consumers and 
none of the foods showed signs of microbial or aflatoxin conta-
mination. Estimated costs of the foods were within affordable 
rates from a Kenyan perspective (USD 1.82 – 3.76). 

Conclusions: Therefore, the ingredients can be effectively 
used to develop low cost complementary foods with adequate 
nutrient density and consumer acceptance. 

Key words: Child nutrition, Nutrient density, Consumer 
acceptance, Low-cost.

PO3163
SWEETPOTATO-MANGO LEATHER – AN ALTERNA-
TIVE HEALTHY SNACK
L. Effah-Manu1, I. Oduro1, A. Addo1 
1Kwame Nkrumah University of Science and Tech-
nology, Department of Food Science and Technolo-
gy, Kumasi, Ghana

Background and Objectives: The highly perishable nature 
of mangoes and sweetpotatoes due to high moisture content, 
results in high postharvest losses; thus there is a need to pro-
cess them into more stable products. Dextrinized sweetpotato 
was therefore added to mangoes to produce fruit leathers. The 
effect of dextrinized sweetpotatoes on physicochemical and 
sensory quality of sweetpotato-mango leather was studied. 

Methods: Sweetpotatoes were dextrinized in an oven at 
different temperatures (150-200 oC) and time (2, 2.5 and 3.0 
h) for optimization using completely randomized design. The 
amount of dextrins formed and dextrose equivalents were de-
termined. The physico-chemical parameters (pH, acidity, water 
activity and vitamin C) of the pulp and leathers are reported 
in this study. Consumer acceptability test was also conducted. 

Results: The optimal temperature for maximum dextrin of 
19.41 was 190-200 oC. Water activity and pH ranged from 0.61-
0.63 and 4.2-4.33, respectively, and vitamin C increased with 
the addition of sweetpotato. The overall acceptability was high 
(1.58-1.63) but non- significant (p < 0.05) with the amount of 
sweetpotato added. The mouthfeel was disliked slightly (4.06-
4.40) by panellists but colour, smell and taste were rated high 
(1.00-1.97) due to product aesthetic appeal, fruitiness and 
sweetness. 

Conclusions: The physico-chemical and sensory values ob-
tained for infra-red dried sweetpotato-mango leather indicate 
that sweetpotatoes could be a good source binding and ‘swee-
tening’ agent in fruit leather production without deteriorating 
quality parameters. Dextrinization of sweetpotatoes could be 
considered as an excellent alternative in food applications like 
fruit leathers production; thus providing alternative products 
for health conscious consumers. 

Key words: Dextrinization, mango, physico-chemical, sen-
sory, sweetpotatoes.
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PO3164
A CROSS-SECTIONAL STUDY ON THE ASSOCIA-
TION BETWEEN FOOD CONSUMPTION AND URI-
NARY AFLATOXIN M1
M R. Sabran1, R. Jamaluddin1, M S. Abdul Mutalib1, N A. 
Abdul Rahman1

1Department of Nutrition and Dietetics, Faculty 
of Medicine and Health Sciences, Universiti Putra 
Malaysia, Serdang, Selangor, Malaysia

Background and Objectives: Aflatoxin B1 (AFB1) is a po-
tent hepatocarcinogenic mycotoxin, found ubiquitously in the 
foodstuffs. Human exposure to aflatoxin led to the CYP450-
mediated biotransformation of AFB1 into different meta-
bolites, where some are excreted in the urine. Aflatoxin M1 
(AFM1) is a metabolite of AFB1 and detection in the urine is 
associated with the dietary AFB1 exposure. This study aimed 
to detect the levels of urinary AFM1 and to find its association 
with food consumptions. 

Methods: Morning urine samples were collected from one 
hundred-sixty adults (n=160) for the analysis of AFM1 using 
ELISA. Additionally, respondents’ food consumptions from 4 
groups, namely cereals and legumes, nuts and nutty products, 
milk and dairy products and spices and herbs were assessed 
through a semi-quantitative food frequency questionnaire. The 
urinary AFM1 levels were expressed as pg/g Cr (Creatinine) to 
correct variation in urine dilution. 

Results: 67.3% (n=66) of 98 positive samples had AFM1 
level above limit of detection [Mean ± SEM=2.065 ± 0.209 
pg/g Cr, Median=1.53 pg/g Cr]. The median total intakes of 
cereals and legumes, nuts and nutty products, milk and dairy 
products and spices and herb were 759, 11.68, 67.79 and 9.16 g/
day respectively. A significant association was only found bet-
ween the intake of milk and dairy products and urinary AFM1 
levels. Indeed, the chi-square test showed relationship among 
respondents with urinary AFM1 level greater than 1.53 pg/g 
Cr and consumed milk and dairy products more than 67.79 g/
day (R2=8.030, p=0.005), with the odd ratio (OR) of 3.275 (95% 
CI=1.422-7.459). 

Conclusion: The causal effect on the occurrence of AFM1 
in the urine due to consumption of milk and dairy products 
could not be postulated. Nevertheless, the findings provide 
valuable reference for further investigations to find potential 
causes and consequences of food-borne aflatoxin exposure in 
Malaysia. 

Key words: Aflatoxin, aflatoxin M1, food consumptions, 
Malaysia.

PO3165
RESULTS OF MONITORING FOR THE GLYPHOSATE 
TOLERANCE GENE IN SOYBEAN CURDS DISTRI-
BUTED AT MATSUMOTO-CITY
N. Okishima1 
1Faculty of Human Health Science, Matsumoto Uni-
versity, Matsumoto, Japan

Background and Objectives: In Japan, many consumers’ 
fear gene modified organisms (GMOs) although they don’t 
know the advantages and disadvantage of GMOs, nor unders-
tand the technology involved. In addition, many Japanese don’t 
know that within 5 % of contamination of GMOs in agricultu-
ral products is considered “unintended contamination” which 
allows such products to be labeled “Non-GMO” if they had 
been treated under identity preserved (IP) handling. Soy bean 
curds not exceeding 5% contamination of the glyphosate tole-
rance (RRS) gene were in fact observed in some areas around 
Japan. However no evidence of RRS contamination in Soybean 
curds distributed at Nagano Prefecture was found. In light of 
this evidence, RRS content rates were examined mostly Kinu-
goshi-tofu (soft and smooth soybean curds) sold in the Matsu-
moto area between May of 2011 and April of 2012. 

Methods: Genome DNA and RRS genes were extracted 
from tofu using the silica-based membrane methods, and were 
arranged for the isolation DNA from it. RRS and internal con-
trol gene Le1 were measured by realtime PCR-system, using 
standard curve methods. The content rate were calculated on 
the official methods. 

Results: 102 samples of soybean curds were examined 
for RRS content rates. The data showed the content rate was 
varied between 0.00 to 0.31 %, and 44 samples (43.1% out of 
102 samples) contained RRS. All of RRS contents were tra-
ce amount, however, it was lower than 5% of the Consumer 
Affairs Agency’s guideline. 

Conclusion: These and other data from around Japan su-
ggested that the limitation of the GMOs mix determining the 
“Non-GMO” label may possibly be decreased to the EU level 
of around 0.9 %.

Key words: GMOs, RRS, Soybean curds.
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PO3166
OXIDATIVE MODIFICATION OF PROTEINS-DIET 
INDUCED GUT OXIDATIVE STRESS AND MICRO-
BIOTA DYSBIOSIS IN MICE
G. Le1,2, Y. Qiao2, Y. Shi1,2, J . Sun1,2, X . Tan1,2, C. Qi3, H. 
Jiang3, L. Hu4 
1The State Key Laboratory of Food Science and 
Technology, JiangNan University, Wuxi, China 
2Institute of Food Nutrition and Functional Factor, 
School of Food Science and Technology, JiangNan 
University, Wuxi, China 
3COFCO Eastocean Oils and Grains Industries (Zhan-
gjiagang) Co., Ltd., Zhangjiagang, China 
4COFCO Rice (Wuchang) Limited,Wuchang, China

Background and Objectives: Oxidized protein had lowed 
digestibility and might enter colon in great amount and indu-
ce adverse effect on gut bacteria flora. In this study, we prove 
the hypothesis that oxidative modification of proteins-diet may 
influence gut microbiota directly and/or indirectly by carbonyl 
content and changing the redox state. 

Methods: After long-term feeding of casein oxidized by 
HClO or MDA, oxidative damage indicators of colon and co-
lonic content, including reactive oxygen species (ROS), total 
antioxidant capacity (T-AOC), malondialdehyde (MDA), and 
carbonyl content were analyzed. Plate count was employed for 
the quantitative analysis of Escherichia coli, lactobacilli, and 
enterococcus. 

Results: ROS, MDA and carbonyl content significantly 
increased in both HClO and MDA oxidized casein fed mice 
(p<0.05), while T-AOC significantly decreased compared with 
control (p<0.05). HClO and MDA oxidized casein led to a 1.3-
fold and 1.1-fold increase in E. coli quantity, a 1.5-fold and 
1.3-fold increase in enterococcus, whereas lactobacilli were re-
duced by 1.3-fold and 1.1-fold, respectively. Carbonyl content 
of modified protein showed a strong positive association with 
E. coli and enterococcus (p<0.05), and a negative association 
with lactobacilli (p<0.05). The T-AOC of colon showed a high 
positive association with lactobacilli (p<0.05) and a negative 
correlation with E. coli and enterococcus. 

Conclusions: Oxidative modification of protein has a do-
minating role in shaping gut microbiota and changes of some 
key populations, at least in part, through an effect on the level 
of oxidative stress. 

Key words: Gut microbiota, Oxidative stress, oxidative mo-
dification of proteins. 

Acknowledgments: The study was supported by the 
12th 5-Year Plan for Science and Technology Development 
(No.2012BAD33B05), China. 

PO3167
CONSUMPTION PATTERN, NUTRIENT COMPOSI-
TION AND POTENTIAL HEALTH RISKS ASSOCIA-
TED WITH ENERGY DRINKS CONSUMPTION BY 
UNIVERSITY OF IBADAN STUDENTS
O. Adepoju1, V. Ojo1

1University of Ibadan, Ibadan, Nigeria

Background and Objectives: Fluids are vital requirement 
for humans and can be obtained from sources other than water. 
Selection of appropriate fluids and timing of intake are impor-
tant for optimal health, especially in young people. Although 
energy drinks are mainly targeted to young adult consumers, 
little is known about the reasons for and consumption pattern, 
nutrient composition, and potential health risks of energy 
drinks in Nigeria. This study was carried out to determine the 
nutrient composition and assess pattern, frequency, reasons for 
and prevalence of adverse effects on consuming energy drinks 
among University of Ibadan students. 

Methods: A cross-sectional survey of energy drink con-
sumption was conducted among 307 Undergraduate and 
Postgraduate students living within the residence halls at the 
University, using a validated semi-structured questionnaire. 
Nutrient composition and physico-chemical properties of four 
commonly consumed energy drinks among students were de-
termined using AOAC methods. 

Results: Mean age of respondents was 23.05±4.57years, 
79.2% were undergraduates and 51.1% were females. Majority 
(74.6%) have ever taken energy drinks prior to the study and 
42.4% reported consuming at least one can in a week. About 
half (48.2%) indicated taking the drinks for increasing energy. 
Only 12.6% of respondents experienced side effects, of which 
14% reported insomnia over short term consumption, and 
12.2% frequent urination over long term consumption. Signi-
ficant association was found between gender and frequency of 
consumption. Results of analyses showed that 100ml of ener-
gy drinks contained between 7.77-7.89g glucose, 22.61-23.74g 
fructose, 0.11-0.28g ash, 1.59-2.50mg vitamin B5, 1.57-2.64mg 
B6, 1.71-2.02µg B12, 24.19-28.76mg caffeine, 7.57-8.28 to-
tal acidity, 7.57-11.42g total solid, 3.36-3.81 pH, and yielded 
43.59-48.89kcal gross energy. 

Conclusion: Few respondents know about the potential 
health risks of energy drinks consumption. There is need for 
nutrition education on the risk potential of energy drinks con-
sumption over time. 

Key words: Energy drinks, Consumption pattern, Health 
risks, Nutrient composition.
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PO3168
BIOACCESSIBILITY OF POLYPHENOLS AND AN-
TIOXIDANT CAPACITY IN FRUITS AND VEGETA-
BLES: IN VITRO ENZYMATIC EVALUATION
R. Álvarez1, H. Araya1

1Department of Nutrition, Faculty of Medicine, Uni-
versity of Chile, Chile

Background and Objective: Polyphenols are the most 
abundant dietary antioxidants and it has been demonstrated 
that they have numerous biological activities associated with 
decreased risk of chronic noncommunicable diseases (NCD). 
Food considered has a good source of polyphenols must have a 
high concentration of this compounds and also a high bioavai-
lability, being bioaccessibility one of the most important factor 
to regulate it. The objective of this study was to evaluate total 
bioaccessible polyphenols and antioxidant capacity using an 
enzymatic extraction and then comparing these results with 
those obtained using a methanolic extract. 

Methods: Concentration of polyphenols and antioxidant 
capacity were determined through the methods of Folin - Cio-
calteu and FRAP respectively. 

Results: It was observed that concentration of polyphenols 
from matrix food was significantly different (p 0.05) between 
enzimatic treatment (mean: 310.3 mg EAG/100g fresh sam-
ple) and methanolic extract (mean: 231.8 mg EAG/100g fresh 
sample). Antioxidant capacity showed significant difference (p 
0.05) between both methods (mean: 1.91 mmol Fe/100g fresh 
sample and 1.46 mmol Fe/100g fresh sample, respectively). It 
was also demonstrated a significant correlation (R2 > 0.7) bet-
ween polyphenols concentration and antioxidant capacity in 
both extracts. 

Conclusions: The research demonstrated that in vegetables 
the release of polyphenols and antioxidant capacity from ma-
trix food was significantly higher in enzymatic method than 
that observed by methanol extraction. Our findings contribu-
te to the understanding of the extraction of polyphenols using 
enzymatic extraction and then to obtain an approximation to 
bioaccessible compounds released from a food matrix. 

Key words: Polyphenols, Antioxidant capacity, Enzimatic 
extraction, Bioaccessibility, Food matrix.
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ECO-NUTRITION – HOW ORGANIC PRODUCTION 
CONTRIBUTES TO HUMAN HEALTH DETERMI-
NANTS
C. Strassner1, J. Kahl2, S. Bügel3

1Department of Home Economics Nutrition Science 
& Facility Management, University of Applied Scien-
ces Muenster, Muenster, Germany 
2Department Organic Food Quality and Food Cultu-
re, University of Kassel, Witzenhausen, Germany 
3Department of Nutrition Exercise and Sports, Uni-
versity of Copenhagen, Frederiksberg, Denmark

Background and Objectives: Recently growing attention 
has been given to the question of the link between organic pro-
duction methods and health effects in humans. However, the-
se studies use an implicit model of health that is limited to an 
individual’s physiological health. Indicators for human health 
or disease and/or dietary content of nutrients such as vitamins, 
minerals and fatty acids, as well as non-native compounds such 
as pesticide residues, heavy metals and other contaminants in 
foodstuffs have mainly been analysed. This poster introduces a 
multi-layered model of other, more social factors determining 
health status. It analyses and presents findings linking organic 
agriculture with further evidence-based health determinants. 

Methods: Review of existing literature focusing on organic 
agricultural production, covering each of the determinants: 
education, work environment, unemployment, water and sani-
tation, health care services, housing. 

Results: We found substantiation for one aspect of living 
and working conditions: organic farming practices reduce 
pesticide exposure to farm workers and their families. The-
re is weak evidence linking gainful employment and organic 
production. Data could be found in support of the organic 
sector creating employment and also supporting local econo-
mies. Furthermore, research shows that it offers opportuni-
ties for self-employment and with it self-determination, offers 
reintegration into the job market, as well as identification and 
contentment. More rigorous research is needed here. A health 
determinant for which we found plentiful scientific evidence 
is water (not sanitation). Some governments actively promote 
organic agriculture as a means to improve local water quality. 

Conclusions: The health determinants model allows ex-
ploring a bridge between organic agricultural production and 
health. There is some first evidence for a contribution of orga-
nic production to general socio-economic, cultural and envi-
ronmental conditions influencing health. 

Key words: Healthy living, health determinants, eco-nutri-
tion, agro-ecological production.
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PO3170
IDENTIFICATION OF A SILICON–OXIDE LEACHATE 
FROM A BAKEWARE SURFACE COMPRISING OF A 
TEREPHTHALATE POLYMERIC MATERIAL
H. McWhinney1, S. McWhinney2, T. Grady1 
1Department of Chemistry, Prairie View A&M Uni-
versity, Texas, USA 
2Department of Agriculture, Nutrition & Human 
Ecology, Prairie View A&M University, Texas, USA

Background and Objectives: The low surface energy pro-
perties of poly-tetra-fluoroethylene compounds (PTFEs), also 
known as Teflon, gave rise to its widespread and popular use as 
an anti-stick passivating coating on cooking utensils. Several 
questions have been raised regarding health issues related to 
the use of these materials. PFTE and other organic based coa-
tings have been found unsuitable for commercial applications, 
because of their inability to withstand degradation at high tem-
peratures. There are many unanswered questions related to lea-
ching from these coatings during the cooking process. Coating 
materials exhibit complex chemistries which include, but are 
not limited to silicone based products, metal based surfaces 
and coatings, ceramic based coatings and a family of polymer 
and composites based on poly-terephthalates. This study uti-
lized a surface characterization approach in the analysis of a 
commercially available bakeware in order to identify the com-
position of the coating material and also to investigate its lea-
ching potential. 

Methods: Cakes were baked at the regular temperature of 
350 degree F for 25 minutes in a paper lined coated bakeware. 
The paper was analyzed prior to and after baking. Cutting edge 
characterization techniques (X-ray Photoelectron spectrosco-
py, ATR-Infrared spectroscopy, and X-ray fluorescence spec-
troscopy) were utilized in the analysis of the paper liner and 
bakeware coating material, in an effort to determine the com-
position of the coating and identify the presence of any leached 
material from the bakeware surface. 

Results: The coating material was identified as a polyethyle-
ne terephthalate/silicon composite. It was also found that a sili-
con oxide (Si-O) compound leached from the coating into the 
baking paper under normal baking conditions. 

Conclusions: This study indicated that chemical compo-
sition, leach potential and stability of cookware surfaces can 
be effectively delineated by a combination of modern surface 
characterization techniques. 

Key words: Bakeware Silicon Surface Characterization 
Coating.

PO3171
THE QUALITY OF HIGH-PRESSURE-INDUCED AND 
HEAT-INDUCED LEMON MARMALADE
H. Kuwada1, Y. Jibu2, M. Tabuchi2, A. Teramoto3, Y. Ki-
mura1, K. Ishii1, C. Takahashi1, 
S. Hiramatsu1, M. Fuchigami1

1Department of Nutrition and Life Science, Fukuya-
ma University, Fukuyama, Hiroshima, Japan 
2Department of Nutritinal Science, Okayama Prefec-
tural University, Soja, Okayama, Japan 
3Department of Health and Nutrition, Kanto Gakuin 
University,Yokohama, Kanagawa, Japan

Background and Objectives: The objectives of this study 
are to establish a process for pressure-induced lemon mar-
malade, compare it with heat-induced marmalade, and investi-
gate the softening of peel during soaking in citric acid, heating 
or pressurization. 

Methods: The peel was sliced and soaked in citric acid solu-
tions (pH 2.0, 2.2, 2.5 or 2.7) for 24 hrs, then changes in firm-
ness were measured. Sliced flavedo was soaked at pH 2.0. The 
albedo, segment wall and juice sacs were homogenized with 
citric acid solution (pH 2.5). They were then mixed after soa-
king for 24 hrs. Sucrose was added (final sugar 55%), vacuum 
packed, then pressurized for 30 min at 500 MPa or boiled for 
10 min, respectively. The firmness of flavedo and the rheology 
of marmalade were then measured and sensory evaluation was 
compared using a five point scale. Also, the amounts of pectin 
and naringin in four parts of lemon were measured. Changes in 
the texture and structures when soaked, pressurized or boiled 
were also measured. 

Results: As the pH values were lower, the firmness of the 
peel decreased. Firmness of flavedo was (greatest to least); 
pressurized > heated > soaked at pH 2.0, respectively. The cell 
walls of flavedo and albedo did not loosen after pressurization. 
However, after soaking or heating, the middle lamella of albedo 
separated. The amount of pectin was greatest in albedo > fla-
vedo > endocarp > juice sacs, respectively, while the amount of 
naringin was greatest in flavedo and albedo > endocarp > juice 
sacs. The peel of high-pressure-induced marmalade maintai-
ned a natural color and flavor. However, there is no great di-
fference in viscosity between high-pressure-induced and heat-
induced marmalade. 

Conclusions: High-pressure-induced marmalade was eva-
luated as better than heat-induced marmalade when a sensory 
test was given. 

Key words: Lemon, high pressure, marmalade, pectin, 
rheology.
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PO3172
THE RELATIONSHIP BETWEEN PECTIC COMPOSI-
TIONS OF DRIED STEM-LETTUCE (YAMA-KURA-
GE) AND DIFFICULTY IN COOKING
M. Fuchigami1, H. Kuwada1, K. Ishii1, Y. Kimura1, C. 
Takahashi1, S. Hiramatsu1, Y. Jibu2, M. Tabuchi2, A. Te-
ramoto3 
1Department of Nutrition and Life Science, Fukuya-
ma University, Fukuyama, Hiroshima, Japan 
2Department of Nutritional Science, Okayama Pre-
fectural University, Soja, Okayama, Japan 
3College of Human Environmental Studies, Kanto 
Gakuin University, Yokohama, Japan

Background and Objectives: The dried stem-lettuce is ca-
lled Yama-kurage (mountain-jelly fish), because its texture is 
similar to salted jelly fish. When it is reconstituted by soaking 
in water then cooked, it maintains a crisp texture. Thus, the 
objective of this study is to investigate difficulty in cooking. 

Methods: The stalks of stem-lettuce were pealed and divi-
ded lengthwise for both raw and dried samples. Both samples 
were cut into three segments (top, middle and bottom). The 
dried sample was soaked in water for 2 hrs. Changes in tex-
ture and structures when reconstituted or cooked for 20 min 
were measured. Also, pectin in these three segments was suc-
cessively extracted as follows: water, 0.01N HCl, 0.1M sodium 
acetate buffer, 2% sodium hexametaphosphate and 0.05N HCl 
solutions. These extracts were designated as WSP, PA, PB, PC 
and PD, respectively. 

Results: The firmness of raw and cooked segments was 
(greatest to least); bottom > middle > top segment, respectively. 
Dried segments were more difficult to soften during cooking 
than raw segments. When cooked, the middle lamella (rich 
in pectic substances) of parenchyma cells separated and the 
primary cell walls were looser in the top > middle > bottom 
segment, respectively. The amount of Water-Soluble-Pectin 
and PD was slight in all raw and reconstituted segments, but 
WSP increased when the raw stalk was cooked. The amount 
of PA (high-methoxyl-pectin) was greatest in both top and 
middle raw segments. Therefore, when cooked, pectin degra-
ded by transelimination and dissolved in cooking water; con-
sequently, they softened. However, in the bottom segment, PC 
(low-methoxyl-pectin) was greatest; therefore, it was difficult 
to soften. During drying and reconstitution, PA decreased whi-
le PB (low-methoxyl-pectin) increased. 

Conclusions: The demethoxylation of pectin during drying 
inhibited the degradation of pectin during cooking. Thus, 
dried stem-lettuce was difficult to cook. 

Key words: Stem-lettuce, pectin, drying, texture, structure.

PO3173
INFLUENCE OF SPICES ON THE FOOD INTAKE BY 
IMPROVING FLAVOR
K. Kubota1, Y. Tanaka1, Y. Iijima2, Y. Kurobayashi3

1Department of Food and Nutritional Sciences, Gra-
duate School of Humanities and Sciences, Ochano-
mizu University, Bunkyo, Japan 
2Department of Nutrition and Life Science, Kana-
gawa Institute of Technology, Kanagawa, Japan 
3Technical Research Institute, R & D Center, T. Hase-
gawa Co., Ltd., Kanagawa, Japan

Background and Objectives: Spices have been used for 
medical purposes and recently are considered as functional 
food because of their contribution to food science, such as tas-
te and aroma. Japan is an aging society and there are a lot of 
undernourished people due to inadequate food intake either 
due to lack of appetite or other reasons. It is necessary to im-
prove food taste to increase food intake and spices could play 
an important role in the improvement of food taste to enhance 
appetite. This study aimed to investigate the influence of spices 
on dishes, focusing on interaction between the flavor of spices 
and taste of dishes. 

Methods: Eleven kinds of commercial spices obtained in 
local Japanese market were used. Aroma extract was prepared 
by steam distillation. Chicken broth made of chicken bones 
was prepared in the laboratory. Flavor extracts of spices were 
added to broth and subjected to sensory evaluation. Eighteen 
statements were used to determine how spices influenced the 
taste of broth. Flavor was objectively analyzed using GC-MS-
Olfactometry. 

Results: Results indicated that all spices used in this study 
had its specific characteristic flavor which improved umami 
taste of soup and decreased unpleasant meaty and undesirable 
flavor, focusing on lemongrass and basil because they enhan-
ced more the umami and savory taste. Addition of aroma ex-
tract of lemongrass and basil to chicken broth, scores for •thic-
kness, mellowness, and •satisfaction• significantly increased . 
Moreover, addition of basil also increased scores for •clarity•, 
mildness, and •sweet taste• . Results of instrumental analyses 
suggested that some specific key compounds contributed to the 
enrichment of taste of the soup. 

Conclusions: Some spices were effective in improving taste 
which helped improve appetite and prevented undernourish-
ment in the elderly which could raise the quality of life. 

Key words: Spices, aroma, flavor improvement.
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PO3174
ASSESSMENT OF GREEN AND MONTMORILLO-
NITE CLAYS AS POTENTIAL MYCOTOXIN ADSOR-
BENTS IN HUMAN INTESTINAL CACO-2 CELLS
A. Anadón1, M A. Martínez1, I. Ares1, E. Ramos1, M. Mar-
tínez1, V. Castellano1, M R. Martínez-Larrañaga1, A. Ro-
mero1

1Department of Toxicology and Pharmacology, 
Faculty of Veterinary Medicine, Universidad Com-
plutense de Madrid, Madrid, Spain

Background and Objectives: High incidence rates of con-
tamination by mycotoxins of cereal grains and animal feed 
have been reported worldwide. In order to avoid mycotoxico-
sis, several strategies have been investigated such as the use of 
adsorbents. The chemical affinity of some molecules for myco-
toxins could allow a reduction of their bioavailability, decrea-
sing intestinal absorption, blood concentration and distribu-
tion to target organs. The aim of the present research work is 
to evaluate a possible protector role of the Green and Montmo-
rillonite clays as adsorbent against mycotoxins-induced cyto-
toxicity on Caco-2 cells. 

Methods: Cytotoxicity was investigated by using seven di-
fferent mycotoxins, deoxynivalenol, ochratoxin A, T2 toxin, 
fumonisin B1 and B2, aflatoxin B1 and B2 at increasing con-
centrations (1-100 µM). MTT assay was used to test cell via-
bility in presence or not of Green and Montmorillonite clays 
(0.1 mg/ml). 

Results: Following 24 h incubation with the seven myco-
toxins tested, a statistically significant decrease of cell viabili-
ty in a concentration dependent-manner was observed. Both 
clays at the concentration range of 1-0.01 mg/ml did not pro-
duce any statistically significant decrease on cell viability. After 
a 24 h co-incubation period with mycotoxins and both clays, 
Green clay at 0.1 mg/ml was more effective than Montmorillo-
nite clay reducing the toxicity induced by mycotoxins in Caco-
2 cells. 

Conclusions: The present study allowed identifying the di-
fferential adsorption capacity of Green and Montmorillonite 
clays against the most important mycotoxins commonly found 
in cereals, related products and cereal components constituting 
an important part of human and animal food. 

Key words: Mycotoxins adsorption, Cytotoxicity, Green 
clay, Montmorillonite clay, Caco-2 cells. 
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PO3175
OPINION POLL OF USERS WITH RESTRICTIVE 
DIETS AND FOOD SERVICE PROFESSIONALS. DE-
SIGN OF TRAINING PROPOSALS FOR COMMER-
CIAL CATERING
M. Illan1, X. Torrado1, D. Zomeño1, E. Roura2, I. Lugo3, A. 
Farran1, E. Trias4

1Departament of Nutrition & Food Science, Univer-
sity of Barcelona, Campus de L’Alimentació Torribe-
ra, Santa Coloma de Gramenet, Barcelona, Spain 
2Fundació Alicia, Mont Sant Benet, Spain 
3CETT, Tourism & Hospitality Education Research, 
Barcelona, Barcelona, Spain 
4HUBc, Health University of Barcelona, Barcelona, 
Spain

Background and Objectives: Multidisciplinary project ai-
med at commercial catering so as to facilitate the adaptation of 
their menus targeting the population with some type of food 
restriction, intolerance and allergy. The main objective is to 
understand the needs of these users when eating away from 
home and thus provide adequate tools to commercial catering 
establishments who wish to offer food products adapted to di-
fferent diets. 

Methods: After obtaining information on the current sta-
te of the issue, the pathologies to be considered were defined: 
celiac disease, lactose intolerance, food allergies and diabetes. 
Then an online web survey designed for each pathology was 
distributed to individuals having pathologies as well a food 
service professionals. In addition international contacts were 
made with universities in Argentina and Lebanon. 

Results: 2583 individuals have participated in the survey. 
From the responses obtained, of those affected by food aller-
gies, 92.9% believed that food service professionals responsible 
for customer service have little or no information on this topic. 
For those affected by diabetes, 53.2% believed that the infor-
mation provided on menus was insufficient and 52.4% would 
like to have them include nutritional information. 81.5% of in-
dividuals having gluten intolerance found that dishes offered in 
food establishments lacked variety. 50.9% of those with lactose 
intolerance estimated that not one eating establishment within 
their usual environment offered options for their condition. 
60% of food service professionals participating in the survey 
considered that it would be interesting to receive training on 
this topic and expressed that the main difficulty they encounter 
in implementing such diets is the lack of information. 

Conclusions: The results observed show a clear need to 
provide specific training for food service professionals, thus 
facilitating their ability to respond to the social demand of po-
pulation groups having food related medical conditions. 

Key words: Commercial catering, food intolerance, trai-
ning.
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PO3176
HEAVY METAL ANALYSIS OF FRUIT JUICE AND 
SOFT DRINKS BOUGHT FROM RETAIL MARKET IN 
ACCRA, GHANA
H. Ofori1, M. Owusu1, G. Anyebuno1 
1Food Chemistry Division, CSIR-Food Research Institu-
te, Accra, Ghana
Background and Objectives: Fruit juice and soft drinks are 

the usual beverages used in most festivities and celebrations in 
Ghana. As a result of the soil, atmosphere, underground and 
surface water pollution, our foods and beverages are conta-
minated with heavy metals. Heavy metals contamination has 
become a matter of public health concern but this has not re-
ceived much research attention in Ghana with regards to fruit 
juice and soft drinks contamination. In the present study, levels 
of Cu, Fe, Pb, and Zn in fruit juice bought from retail market 
in Accra, Ghana, were determined and values compared with 
WHO standards. Method: Twenty bottles comprising of fruit 
juice and soft drinks were bought from retail market in Accra 
between June-December 2012. The dry ash method was used 
in the analysis. Flame Atomic Absorption Spectrophotometer 
was used to determine the concentrations of the various metals 
in the samples. 

Results: In the fruit juice sample analysed, the mean con-
centrations of trace metals determined were Cu, 0.83 mg/l; 
Fe, 9.07 mg/l; Pb, 1.59; Zn, 3.33 mg/l, whiles in soft drinks the 
mean concentration were Cu, 0.34 mg/l; Fe, 7.72; Pb, 0.72 mg/l; 
Zn, 1.07 mg/l. In fruit juice, concentration of metals were in 
the range Cu, 0.40-1.65 mg/l; Fe, 2.94-13.70 mg/l; Pb, 0.25-3.19 
mg/l and Zn, 1.45-4.59 mg/l, whiles in soft drinks concentra-
tions were in the range Cu, 0.29-0.46; Fe, 5.39-13.41 mg/l; Pb, 
0.00-2.78 and Zn, 0.39-2.09. 

Conclusion: Fruit juice and soft drinks bought from retail 
markets in Accra posed a health risk based on the concentra-
tion of heavy metals obtained. Lead posed the greatest risk as 
the level exceeded WHO safe limit. 

Key words: Heavy metals, fruit juice, soft drinks.

PO3177
THE STUDY OF SPROUTS CULTIVATION USING 
THE SLIGHTLY ACIDIC ELECTROLYZED WATER 
PREPARED WITH HYDROCHLORIC ACID AS MATE-
RIALS
K. Akiyama1, T. Nakamura2, M. Tomita3 
1Depatment of Human Health and Design,Showa 
Women’s University, Tokyo, Japan 
2Morinaga Milk Industry Co.,LTD, Tokyo, Japan 
3Dairy Tecno Inc., Tokyo, Japan

Considering the stable supply and the safety of vegetables, 
soilless growth is desirable. It is required to prevent contami-
nation by the microbe in soilless growth. Therefore, we thought 
it effective to grow up using slightly acidic electrolyzed water 
equipped with strong sterilizing properties. Furthermore, it 
inspected whether it was what can be filled in the taste. Seeds 
were sterilized when seeds of lettuce were attached to slightly 
acidic electrolyzed water. The bactericidal effect was very high. 
There was no influence in a germination rate. The bean sprouts 
of the alfalfa cultivated with slightly acidic electrolyzed water 
had few bacteria. Furthermore, it was a taste equivalent to a 
commercial item. The sprouts of the Japanese radish cultivated 
with slightly acidic electrolyzed water did not grow. When we 
used having mixed tap water and slightly acidic electrolyzed 
water, the radish grew. Moreover, there were also few bacteria 
currently attached to radish sprouts. Furthermore, it was a tas-
te equivalent to tap water cultivation radish sprouts. It is very 
useful to use slightly acidic electrolyzed water for hydroponic 
cultivation. 179 Research on the effect which used slightly aci-
dic electrolyzed water for bean-sprouts cultivation.

PO3178
IDENTIFICATION OF FRESH PLANT FOODS TO 
SUPPORT THE DEVELOPMENT OF A TOOL TO AS-
SESS FOOD BIODIVERSITY IN DIETARY SURVEYS
B. Gorgulho1, J. Mercedes1, D. Aliete1, L S. Monteiro2, T 
M. Vasconcelos2, R. Pereira2, R M. Fisberg1, G. Kennedy3, 
D H M. Bastos1, D M. Marchioni1 

1Universidade de São Paulo, São Paulo, Brazil 
2Universidade Estadual do Rio de Janeiro, Rio de 
Janeiro, Brazil 
3Food and Agriculture Organization, Rome, Italy

Background and Objectives: Biodiversity for food and 
agriculture includes the variety and variability of ecosystems, 
animals, plants and micro-organisms, at the genetic, species 
and ecosystem levels. The Food and Agriculture Organization 
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of the United Nations (FAO) states that understanding and en-
hancing the role of biodiversity is essential for food security 
and sustainable development. As a first step to develop a tool 
for accessing the food biodiversity in a health and dietary sur-
vey in the city of São Paulo (Brazil), we aimed to identify the 
fresh plant foods that most contributed for the intake of beta 
carotene, vitamin C and natural folate. 

Methods: Data from a population-based survey included 
2691 adolescents and adults. Food intake was measured using 
the Automated Multiple-Pass Method 24-h dietary recall and 
the nutrient contends using the USDA food table. Foods that 
contributed to beta carotene, vitamin C and natural folate in-
take were identified using the weighed-proportions formula 
developed by Block et al., (1985) which takes into account the 
number of respondents reporting the consumption of each 
food item, portion sizes, and nutrient content. 

Results: After listing all food items that contributed for 
100% of beta carotene, vitamin C and natural folate intake, 
the foods were separated into industrially processed foods and 
fresh food items. Next, fresh plant foods that contributed to 
the intake of each nutrient were identified. We found that: 96, 
104 and 112 different fresh plant foods accounted for 24%, 19% 
and 17% of the total beta carotene, vitamin C and natural folate 
intake, respectively. 

Conclusion: Few fresh plant food items contributed most 
to the intake of key nutrients. This work describes the process 
of reducing the list of foods to be detailed into varieties and to 
estimate the centesimal composition. 

Key words: Biodiversity, plant foods, survey, sustainability

PO3179
CHEMICAL COMPOSITION OF SIX MEXICAN CUL-
TIVARS OF MANGO INDOSTANO (MANGUIFERA 
INDICA L.)
J A. Salazar-Montoya1, J. Pascual-Ramírez1, E G. Ra-
mos-Ramírez1

 1Department of Biotechnology and Bioenginee-
ring, CINVESTAV-IPN, Mexico DF, Mexico

Background and Objectives: Mexico is the third largest 
producer of mango in the world and two groups are the mainly 
produces: Mulgova and Indostano. It has been widely reported 
that Mulgova group is a good source of nutrients and polysac-
charides, but there are not enough studies about the Indosta-
no group (Tommy Atkins, Haden, Kent, Keitt, Irwin and Gold 
varieties) that indicates the nutritional importance of their 
fractions (peel, pulp and kernel). The aim of the present work 
was to study some physical and chemical characteristics of In-
dostano varieties, as morphometric measurements, nutritional 
composition and pectin content. 

Methods: The fruits were purchased at commercial matu-
rity; they were analyzed by AOAC methods for the proximate 
chemical analysis of the peel, pulp and kernel. Pectin was ex-
tracted by acid hydrolysis and ethanol precipitation. Purity of 
pectin was tested by quantifications of galacturonic acid. Mean 
difference of Tukey (p = 0.05) was used to analyze the experi-
mental data. 

Results: Morphometric analysis showed that Tommy A. has 
highest volume and sphericity of the group. The peel was more 
abundant in Keitt variety, the largest volume of pulp has been 
obtained in Tommy and Irwin variety had the biggest seeds. The 
seed kernel had the highest amount of: protein in Keitt (8%), 
for lipids was Tommy (13%) and starch also was also Tommy 
variety (44%). Crude fiber was more abundant in peel of Gold, 
but carbohydrate fraction was the most abundant component 
in peel and pulp of all cultivars. The yield of pectin was lower in 
the pulp than peel (5% and 20%, respectively). Kent, Gold and 
Tommy were the cultivars with good quality pectin. 

Conclusions: This research provides important informa-
tion for use integrally of different cultivars of the Indostano 
mango. These fruits are an excellent source of complex carbo-
hydrates and nutrients. 

Key words: Mango, Indostan cultivars, pectin, galacturonic 
acid.

PO3180
PLANT EXTRACT IN REDUCING NEGATIVE 
EFFECTS OF AFLATOXIN B1 ON OXIDATIVE 
STRESS AND INFLAMMATION IN SWINE PERIPHE-
RAL BLOOD MONONUCLEAR CELLS
D. Marin1, G. Pistol1, P. Kefalas2, I. Taranu1 
1Laboratory of Animal Biology, INCDBNA Balotesti, 
Calea Bucuresti nr.1, Balotesti, cod 077015, Roma-
nia 
2Departament of Food Quality Management and 
Chemistry of Natural Product, MAICH, Creta, Greece

Background and Objectives: Aflatoxin B1 is a very potent 
carcinogen in humans, birds, swine, fish and rodents. In this 
study we have investigated the capacity of an extract of Cur-
cuma longa (TR) in reducing the negative effects of AFB1 on 
gene expression of several markers of the oxidative stress (cata-
lase-CAT, superoxide dismutase-SOD, glutathione peroxidase-
GPx) and inflammation (cytokines: IL-8, TNF-α, IL-1β and 
other markers of inflammation: cyclooxygenase (Cox2) and 
inducible nitric oxide synthase 2 (iNOS). 

Methods: TR powder was extracted with buthanol and 
methanol, and the dry extract was resuspended in water. Blood 
samples aseptically collected from healthy pigs, were diluted 
1/5 in complete RPMI media, treated with 100 μM AFB1 and 
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150ng/mL TR and cultivated for 4h at 370C. After incubation, 
blood samples were centrifuged and cell pellets were resuspen-
ded in 1 mL TriReagent and total RNA was extracted. cDNA 
were synthesized using 1 μg of purified RNA and the evalua-
tion of the effects of AF and TR on genes expression of above 
mentioned markers was realised through real-time PCR assay. 
The relative product levels were quantified using the 2(-Î”Î” 
CT) method. Results. AFB1 induced a decrease of the expres-
sion of genes involved in the oxidative stress and an increase of 
the genes coding for inflammatory cytokines. TR extract was 
able to restore the AFB1 altered expression of GPx and SOD. 
The effect of TR on the expression of genes involved in inflam-
mation is under evaluation. 

Conclusion: Our study shows that TR extract was efficient 
in restoring the expression of some genes affected in AFB1 
intoxication. Supplementation of TR in diets can prevent or 
reduce the effects of aflatoxin in swine fed aflatoxin-contami-
nated diets. 

Key words: Aflatoxin B1, oxidative stress, inflammation, 
turmeric, marker gene expression.

PO3181
DIETARY ZEARALENONE INDUCES ALTERATION 
IN SPLEEN INFLAMMATORY RESPONSE BY MO-
DULATION OF METALLOPROTEINASE, NUCLEAR 
RECEPTORS AND MAPKS GENE EXPRESSION
G. Pistol1, M. Gras1, D E. Marin1, C. Tabuc1, I. Taranu1 
1National Institute for Research and Development 
for Biology and Animal Nutrition, Romania 

Background and Objectives: Zearalenone (ZEA) is an es-
trogenic mycotoxin produced by Fusarium graminearum and 
by other Fusarium species. ZEA is commonly found as con-
taminant of stored grain and has chronic estrogenic effects 
on mammals, being a risk factor from both public health and 
agricultural perspectives. Also, ZEA and its derivatives may 
have divergent effects on important parameters of swine inna-
te immunity. For ZEA and other Fusarium contaminants the 
tolerance limits are regulated by the European Commission 
only by recommendation CE/576/2006, which means that new 
experimental evidences (in-depth investigation at the cellular 
level) are required. 

Methods: Starting from these evidences, a feeding trial was 
conducted to evaluate the effect of a ZEA-contaminated diet 
on spleen inflammatory response in weaned pigs. A natural 
contaminated corn, containing ZEA (316 ppb) was included in 
the diet, and given to 5 weaned piglets for a period of 18 days. 
A group of 5 piglets which received uncontaminated diet was 
used as control group. The effects of ZEA on several spleen im-
mune responses were evaluated by Real-Time PCR for MMPs, 

TIMPs, nuclear receptors and MAPKs gene expression analy-
sis. 

Results: Our results showed that a concentration of 316 ppb 
ZEA decreased MMPs (MMP-X and MMP-9) gene expression, 
correlated with an increase in TIMPs (TIMP-1 and TIMP-2) 
mRNA. Dietary ZEA leads to an increase in the expression of 
PPAR-γ and JNK1. Expression of mRNA for JNK2 was unmo-
dified in comparison with control. In contrast, the expression 
of the genes coding for p38 MAPK and NFkB1 were decreased 
in experimentally intoxicated animals. 

Conclusions: our study shows that ZEA altered several pa-
rameters of the inflammatory response in spleen. Therefore, 
our results represent additional data that could be taken into 
account in the determination of the regulation limit of the to-
lerance to ZEA. 

Key words: Zearalenone, pig, spleen, inflammatory respon-
se.

PO3182
EFFECT OF PARBOILING ON AND SEASONAL VA-
RIATIONS THE ARSENIC CONTENT IN THE MARINE 
BROWN ALGA ‘SARGASSUM HORNERI’.
K. Murakami1, Y. Sugawa-Katayama2, M. Katayama2 
1Department of Food Sciences and Biotechnology, 
Hiroshima Institute of Technology, 2-1-1 Miyake, 
Saeki-ku, Hiroshima, Japan 
2Department of Health and Nutrition, Osaka Aoya-
ma University, Japan

Background and Objectives: The seaweed Akamoku, ‘Sar-
gassum horneri’ (Turner) C. Agardh, has been reported to have 
high levels functionaltity. Therefore, its demand as a source of 
foods and biochemicals is likely to increase. We have shown 
that the intake of ‘S. horneri’ may have a positive influence on 
the intestinal environment in rats. Further, we reported that ‘S. 
horneri’ is rich in dietary fiber and minerals and can be used 
for human consumption. The optimal season for harvesting 
the alga for human consumption may be early spring, when its 
growth and maturity are complete and its dietary fiber and mi-
neral contents have reached their maximum values. However, 
brown algae typically contain higher concentrations of arsenic 
(As) than other seaweed. In this study, we assessed the effect 
of parboiling on and seasonal variations in the As content in 
‘S. horneri’. 

Methods: Samples of ‘S. horneri’ were collected once per 
month from December 2005 to April 2006. The harvested 
plants were cleaned and washed with distilled water to remove 
epiphytes and encrusting materials. Their lengths and weights 
were then measured after blotting out the excess water. The 
edible portions of the seaweed (the upper 2/3 of the full leng-
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th) was then washed with extra-pure water and parboiled for 
1 min with 5 volumes of 2.2% NaCl solution. The As contents 
were then determined using atomic absorption spectrophoto-
metry. 

Results: Seasonal changes in the As contents in male plants 
was higher than those found in immature or female plants. The 
maximum As content in the plants was observed in February. 
Parboiling reduced the As level in ‘S. horneri’ by about 85%. 

Conclusions: This study shows that parboiling effectively 
reduces the As content in ‘S. horneri’. 

Key words: ‘Sargassum horneri’, seasonal variation, arsenic, 
parboil.
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TRENDS IN ACRYLAMIDE LEVEL IN FOOD OVER 
THE LAST TEN YEARS IN POLAND
H. Mojska1, I. Gielecinska1, K. Stos1, M. Jarosz2

1Department of Food and Food Supplements, Na-
tional Food and Nutrition Institute, Warsaw, Poland 
2Department of Nutrition and Dietetic with Clinic of 
Metabolic Diseases and Gastroenterology, National 
Food and Nutrition Institute, Warsaw, Poland

Background and Objectives: The International Agency 
for Research on Cancer (IARC) in 1994 labeled acrylamide a 
probable human carcinogen. Acrylamide is mainly formed in 
food through the Maillard reaction between free amino acids 
and carbonyl sources during the heating of carbohydrate-rich 
foods and also in the process of roasted coffee beans. Our 
results present acrylamide content in 601 food samples ran-
domly selected all over Poland between 2004-2012 and trends 
of changes in the acrylamide level in 16 groups of food over the 
last ten years. 

Methods: Acrylamide content was determined using GCQ-
MS/MS and LC-MS/MS methods. Deuterium-labeled acryla-
mide (d3-AA) was used as an internal standard. The acrylami-
de content in food was presented as mean ± SD. 

Results: The highest level of acrylamide was found in crac-
kers, potato crisps and coffee substitutes (> 800 µg/kg). The 
lowest level (< 60 µg/kg) was found in various types of soft 
bread, rusks, oat flakes and infant food. During the last ten 
years in Poland we found beneficial reduction of acrylamide 
content in certain foods, such as potato chips (29% decrease), 
French fries (22% decrease), soft bread (73% decrease), biscuits 
and pastries (50% decrease) and roasted coffee (80% decrease). 
We did not observe significant positive trend of decreasing the 
acrylamide level in case of other tested products during these 
ten years. 

Conclusions: Reducing acrylamide content in food is a re-
sult of the implementation of recommendations of the toolbox 

approach to improve industrial process in relation to acrylami-
de formation (CIAA) through the application of appropriate 
raw material and food processing methods. Due to the fact that 
activity did not bring expected results in all groups of food pro-
ducts measures to reduce acrylamide content in food should be 
continued. 

Key words: Acrylamide, food, trends.

PO3184
ASSESSMENT OF THE QUALITY OF SALT IODISA-
TION IN POLAND
K. Stos1, K. Swiderska1, I. Gielecinska1, H. Mojska1 
1Department of Food and Food Supplements, Na-
tional Food and Nutrition Institute, Warsaw, Poland

Background and Objectives: In 1997 a national iodine for-
tification programme was introduced in Poland. Household 
salt should contain potassium iodide (30 ± 10 mg KI/kg of salt) 
or potassium iodate (39 ± 13 mg KIO3/kg of salt) which co-
rresponds to 2,3 ± 0,77 mg/100g of salt. The aim of the study 
was to assess the quality of household salt iodisation in Poland 
between 2008–2012. 

Methods: Tested material comprised 180 samples of iodi-
zed household salt taken in the studied period at randomly 
selected stores all over Poland. The tested samples comprised: 
106 samples of vacuum salt (58.9%), 31 samples of rock salt 
(17.2%), 14 samples of sea salt (7.8%) and 29 samples of other 
kind of household salt (16.1%). The iodine content in salt was 
determined using iodometric method (PN-80/C-84081.34.). 
As a result of study the average iodine of two parallel samples 
was assumed. The statistical calculations were carried out using 
t-Student test. 

Results: The iodine content in household salt was on an 
average 2,49 mg/100 g of salt. There were no significant diffe-
rences in iodine content in different types of salt. The percen-
tage of adequately iodised salt samples (2,3 ± 0,77 mg/100g of 
salt) were 83.3% in 2008, 90.6% in 2009, 96.9% in 2010, 93.8% 
in 2011 and 91.7% in 2012. 

Conclusions: During last five years the most of tested sam-
ples of salt met Polish requirement regarding iodine content. 
The analysis of iodine level in household salt should be conti-
nued. 

Key words: Iodine, household salt, iodometric method.
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PO3185
REVALUATION OF MULBERRY TREE FROM A NU-
TRITIONAL POINT OF VIEW
R. López-Nicolás1, A A. Lozano-Pérez2, J L. Cenis-Ana-
dón2, G. Ros-Berruezo1

1Dpto of Food Science and Nutrition, University of 
Murcia, Murcia, Spain 
2Dpto of Biotechnology and Crop Protection, Insti-
tuto Murciano de Investigación y Desarrollo Agrario 
y Alimentario (IMIDA), Murcia, Spain

Backgrounds and Objectives: Mulberry trees are usually 
grown in Oriental countries like China and Korea, and also in 
very specific regions of the south of Europe such as the Murcia 
Region. Several studies have shown that the mulberry fruit is 
a good source of vitamins and antioxidant compounds. Howe-
ver, there is very little information about leaves, which could 
be used as bioactive compounds-rich by-product that could be 
natural sources of antioxidant to be employed as ingredients 
in food industries. Therefore, the aim of this study was to de-
termine the nutritional potential value (folate and antioxidant 
activity) of fruits and leaves of mulberry tree. 

Methods: Folate (Vitamin B9) and antioxidant capacity 
were studied in six different varieties of mulberry tree (“koku-
so”, “péndula”, “valenciana rizada”, “valenciana temprana”, “fi-
lipina”, “cristiana” and “italiana”). Folate was extracted from 
leaves and fruits and its content was analysed by HPLC and 
microbiological assay. Folin-Ciocalteau and ORAC methods 
were used to measure the total phenolic compounds and antio-
xidant capacity of samples, respectively. 

Results: The six varieties of mulberry tree showed differen-
ces in the level of folate. Leaves, as expected, have the highest 
amount of vitamin B9, reaching similar values than spinach 
or other folate-rich vegetables, depending on the mulberry 
variant. Regarding antioxidant capacity, fruits showed higher 
content of phenolic compounds than the leaves (38.17±7.32 vs 
29.62±8.87 mg GAE/g DW). However, the total antioxidant ca-
pacity was higher in leaves (213.11±39.35 vs 136.19±14.60 μM 
TE/g DW). 

Conclusion: Mulberry tree seems to be an interesting sou-
rce of bioactive compounds. Both, fruits and leaves have been 
shown a high potential as source of antioxidant compounds. 
More studies are needed to evaluate the effect of processing on 
these products from mulberry to use them as antioxidant in-
gredients in the food industry. 

Key words: Mulberry, leaves, folate, antioxidant capacity.

PO3186
ADOLESCENTS OVERESTIMATE EFFECT ENERGY 
DRINKS
S. Peters1, F. Mensink1, A. Postma-Smeets1 
1The Netherlands Nutrition Centre, The Hague, The 
Netherlands

Background and Objectives: Main questions: 1) Which 
effects do adolescents experience after consuming energy 
drinks? 2) Do they expect a bigger effect from energy drinks 
than other cafeine containing drinks? 

Methods: A representative sample of 755 Dutch adoles-
cents aged 11- 18 was sent an online questionnaire. Results are 
described using percentages. 

Results: 58% had consumed energy drinks in the past. On 
average adolescents consume them on 1.8 days a week and 
when they do, they consume 1.2 drinks. Mostly (83%), they 
are bought in the supermarket or drugstore. 38% drank them 
at school; 55% during free time. 63% expects ‘energy drinks’ 
to give the highest energy boost compared to 12% ‘coffee’ and 
10% ‘sport drinks’. Reasons to consume them are flavour (75%), 
energy boost (21%), becoming less tired (14%), staying awake 
(14%) and being able to ‘keep on going’ (14%). 15% consumes 
energy drinks because peers consume them. 47% doesn’t expe-
rience effects, 28% doesn’t feel tired anymore, 15% feels more 
alert, 14% is more able ‘to keep on going’. 75% experiences side 
effects like hyperactivity (32%), insomnia (22%), jolt and crash 
(18%). Other side effects are headache (9%), palpitations (7%), 
irritability (6%) and shakiness (4%). 

Conclusions: Adolescents overestimate the effects of energy 
drinks while caffeine content of coffee is similar. Reported side 
effects can be partly attributed to caffeine and behavioral chan-
ges based on overestimating the effects. We suggest children 
younger than 12 y should be advised against consuming energy 
drinks. Adolescents aged 13-18 y should limit consumption to 
a maximum of 1 caffeine containing drink a day. 

Key words: Energy drinks, adolescents, expectations, side 
effects.

PO3187
ESTIMATION OF TARTRAZINE (E 102) INTAKE BY 
POLISH POPULATION
I. Traczyk1, A. Walkiewicz1, M. Oltarzewski1

1Department of Nutrition and Dietetics with Clinic 
of Metabolic Diseases and Gastroenterology, Natio-
nal Food and Nutrition Institute, Warsaw, Poland

Background and Objectives: Tartrazine is one of the six 
synthetic colours, for which the labelling of food shall include 



1805Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

additional information ‘tartrazine or E 102 may have an adver-
se effect on activity and attention in children”, according to the 
European Union legislation. Acceptable Daily Intake (ADI) set 
for tartrazine amounts to 7.5 mg/kg bw/day. The aim of the stu-
dy was to estimate the intake of tartrazine as food additive by 
Polish population and the assessment of risk for human health 
resulting from the intake of that substance through diet. 

Methods: Data on food consumption (24-hour recalls) was 
collected in 2000 under the FAO project “Household Food 
Consumption and Anthropometric Survey’. The survey co-
vered 4134 individuals from all over Poland, aged 1-96 years. 
Maximum permitted levels of usage of tartrazine were taken 
into consideration according to the European Union regula-
tion. 

Results: The average intake of tartrazine by Polish popu-
lation amounted to 28.2 mg/person/day (7.4% ADI). Taking 
into account P95 the intake of that colour was 24.8% ADI. The 
highest exposure to that substance was found in the group of 
youngest children (aged 1-3); mean – 18.7% ADI, P95 - 45.5% 
ADI. Tartrazine may be added to various products, including 
fine bakery wares, flavoured drinks, which can become the sig-
nificant source of that colour in Polish diets. 

Conclusions: Taking into account the food market develo-
pment with increasing usage of additives, including colours, it 
is necessary to educate population on the selection of foods-
tuffs in the daily diet. Adherence to the principles of proper 
nutrition and where possible the use of unprocessed foodstuffs 
can support lower intake of food additives from diet. 

Key words: tartrazine, colour, diet, intake

PO3188
ASSESSMENT OF FOOD WASTE IN NUTRITION 
AND FOOD SERVICE BEFORE, DURING AND AF-
TER CONCERNING CAMPAIGN
R. Vieira1, M. Parizotto1, S. Martinelli2, R. Cortese2 
1Departamento de Nutrição, Universidade Estadual 
Do Centro Oeste-UNICENTRO, Guarapuava, Paraná, 
Brasil 
2Departamento de Nutrição, Universidade Federal 
de Santa Catarina-UFSC, Florianópolis, Santa Catari-
na, Brasil

Background and Objectives: The food waste occurs in the 
whole production chain, since the production, storage, trans-
port, processing, retail, until home and restaurants kitchens. In 
this context, is the Food and Nutrition Service, where the waste 
is a commonly problem. This way, it can be noticed managers’ 
preoccupation about food waste are on the rise and different 
solutions to reduce food waste have been taken, that can also 
be performed in collaboration with the diners, who can be in-

cluded in actions aimed to waste reduction, such as concer-
ning campaign. This way, the current research evaluated the 
effectiveness of a concerning campaign to reduce food waste by 
diners in a food service and analyze food waste before, during 
and after the concerning campaign. 

Methods: The data’s collection occurred in 21 days. For the 
first 8 days, it was collected the required data to calculate the 
plate waste and leftover rates, the following 5 days the concer-
ning campaign to diners was performed through posters fixed 
on the refectory’ wall and kept the same data collection. After 
the campaign, during 8 days more, the data were collected. 

Results: The results appointed high leftover rates, averaging 
19,5%, 17,5% and 13,6% before, during and after the campaign, 
respectively. The plate waste rate decreased significantly during 
and after the campaign to diners. Before the campaign the ave-
rage of plate waste rate was 9%, decreasing to 6,5% during the 
campaign and 6% after the intervention. 

Conclusions: Therefore, it was confirmed that the concer-
ning focused on diners to reduce the food waste was effective. 

Key words: Food waste, food service, plate waste rate, lefto-
vers, concerning campaing.

PO3189
VALIDATION OF A NUTRIENT PROFILE MODEL 
FOR SOUTH AFRICA TO ASSESS THE ELIGIBILITY 
OF FOOD STUFFS FOR HEALTH CLAIMS
E. Wentzel-Viljoen1, J C. Jerling1, M. Wicks1, S. Lee1, H H. 
Vorster1 
1Centre of Excellence for Nutrition, North-West 
University, Potchefstroom, South Africa

Background and Objectives: The use of a nutrient profiling 
model (NPM) as a criterion for making nutrient and/or health 
claims aim to avoid a situation where claims mask the overall 
nutritional status of food products, which could mislead con-
sumers when trying to make healthy food choices. The aim was 
to validate the NPM of FSANZ and to provide a scientific basis 
to assess the eligibility of food stuffs to carry health claims in 
South Africa. The “Guiding principles and framework manual 
for the development or adaptation of nutrient profile models” 
of the WHO was used as the guide. 

Methods: Five methods were applied including construct 
validity (using FBDG, Diet Quality Index, linear program-
ming) and convergent validity (based on dietitians). 

Results: The agreement between the way the model and the 
FBDGs categorises food products was substantial. There was 
good correlation between the classification of food products 
by the NPM and the views of dietitians. The consumption of 
foods categorised as ‘being eligible to carry a health claim’ by 
the NPM are higher in people who have ‘healthy’ diets than 
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people who have ‘unhealthy’ diets. A plausible theoretical 
‘healthy’ diet can be constructed from only foods eligible to ca-
rry a health claim and no such plausible theoretical diet can be 
constructed from only foods that would be ineligible to carry 
a claim. The quality of the diet can be improved when foods 
not eligible to carry a health claim are replaced by foods that 
would be eligible to carry a health claim. Challenges included 
incomplete food composition tables and the limited number of 
food items consumed by the participants in the database used 
for validation. 

Conclusions: The results of all the validation studies taken 
together suggested that the FSANZ NPM is a valid instrument 
for use in the South African food and nutrition environment. 

Key words: Nutrient profiling, health claims.

PO3190
MICROBIAL METABOLISM AND INTESTINAL AB-
SORPTION OF THE MYCOTOXIN DEOXYNIVALE-
NOL AND ITS METABOLITES IN HUMANS
S W. Gratz1, G. Duncan1, A J. Richardson1 
1Rowett Institute of Nutrition and Health, University 
of Aberdeen, UK

Background and Objectives: Deoxynivalenol (DON) is a 
potent mycotoxin produced by Fusarium moulds and affects 
nutrient absorption and intestinal barrier function. Free DON 
and the plant metabolite DON-3-glucoside (D3G) are fre-
quently found in cereals including wheat and maize. Aim of 
this work is to assess the metabolism of DON and D3G by hu-
man faecal microbiota and to study the intestinal absorption of 
DON metabolites in humans using urinary exposure biomar-
kers. Method: Fresh faecal samples from ten volunteers were 
prepared into faecal slurries using M2 culture medium, spiked 
with DON or D3G and incubated anaerobically for up to 7 
days. Mycotoxins were extracted into acetonitrile and detec-
ted using LC-MS/MS. Spot urine samples were collected from 
the same volunteers, cleaned through immunoaffinity columns 
and mycotoxins were detected using LC-MS/MS. 

Results: We found that faecal microbiota from all ten vo-
lunteers efficiently cleaved D3G and released free DON, with 
hydrolysis peaking after 4-6 hours of incubation. Faecal micro-
biota of two out of ten volunteers detoxified DON to DOM-1. 
This is the first evidence of DON detoxification by human fae-
cal microbiota. DON was detectable in all urine samples tested. 
Additionally, DOM-1 was detectable in urine samples of the 
same two volunteers who harbour the detoxifying microbiota 
at ratios of 1.5 - 16% of urinary DON. D3G was not detectable 
in urine. 

Conclusion: Our results indicated that DON is readily ab-
sorbed in the intestinal tract of humans. D3G is not absorbed 

but hydrolysed by colonic microbiota hence exposing the co-
lon to free DON and increasing the toxic burden to exposed 
individuals. Some individuals also harbour microbiota capable 
of detoxifying DON to DOM-1, which could lead to a modest 
protection against potential DON toxicities in the large intesti-
ne. Future dietary intervention studies will assess DON expo-
sure from different cereal products. 

Key words: Mycotoxin, deoxynivalenol, metabolism, mi-
crobiota, human.

PO3191
OBTAINMENT OF CHEESE WHEY PROTEINS HY-
DROLYSATES BY IMMOBILIZED ALCALASE
R. Monti1, J C. Bassan1, N R. Salome1, A F. Santos2, T M S. 
Bezerra2, A L C. Caravante1, A. J. Goulart1 
1Faculdade de Ciencias Farmaceuticas, UNESP Univ 
Estadual Paulista, Sao Paulo, Brazil  
2Instituto de Quimica, UNESP Univ Estadual Paulista 
Sao Paulo, Brazil

Background and Objectives: Proteins are widely used 
for supplementation and dietary replacement. However, the 
enzymatic hydrolysis of these proteins has improved their 
functional and nutritional properties generating high-quality 
products. Alcalase has been widely used for the production of 
proteic hydrolyzates and its immobilization can bring impor-
tant economic and processing benefits. This work shows the 
partial hydrolysis of cheese whey proteins by free and immobi-
lized alcalase on corncob powder (CP). 

Methods: The cheese whey (CW) was dialyzed and treated 
with kaolin and subsequently analyzed in relation to total pro-
teins (7.96mg.mL-1), lactose (97.5% removal) and fat (not de-
tected). Immobilization of the enzyme on glyoxyl-CP used Na-
HCO3/Na2CO3 0.1 mol.L-1 buffer pH 10. The activity of the 
enzyme and the derivative (alcalase-CP) was monitored by the 
hydrolysis of Z-Gly-Gly-pNP at 405 nm (ε = 4,741.3 M-1.cm-1). 
The hydrolysis of 5 mL of the CW was carried out during 120 
min, 50°C, pH 9 using different concentrations of free enzyme 
and derivative. Hydrolyzates were analyzed by SDS-PAGE. 

Results: The activity of free and immobilized alcalase were 
149.35 U.mL-1 and 11.05 U.gderivative-1, respectively. Optimal 
pH and temperature were 50°C and 9.0, respectively, for both 
free and immobilized enzyme. Electrophoresis analysis indica-
te that alcalase-CP hydrolyzed CW proteins efficiently by the 
formation of smaller peptides in the range of 14.4kDa, featu-
ring partial hydrolysis. 

Conclusions: Many of the cheese whey peptides have im-
portant bioactive properties and alcalase-CP was efficient in 
generate peptides by a clean process and with low production 
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cost, ensuring this methodology as an important tool for obtai-
ning protein hydrolyzates. 

Key words: Cheese whey proteins, protein hydrolysis, al-
calase. Acknowledgements: CNPq, FAPESP, CAPES, PNPD/
CAPES.

PO3192
MEALS PRODUCTION AND SUSTAINABILITY: AS-
SESSMENT OF WASTE GENERATION IN AN UNI-
VERSITY RESTAURANT
L. Seabra1, S. Aquino1, E. Fernandes1, C. Carneiro1, P. Ro-
lim1

1Nutrition Department, Federal University of Rio 
Grande do Norte, Natal, Brazil

Background and Objectives: The growing number of peo-
ple who have meals outside the home, favored an increase in 
the number of Food Services in the country. The advancement 
of the production segment of collective meals, resulted in the 
increase of solid waste generation. Thus, the objective was to 
take actions that promote the reduction of solid waste genera-
tion and evaluate the cost of food waste in a university restau-
rant located in Natal/RN - Brazil. 

Methods: This was a cross sectional study, quantitative and 
descriptive. Initially it was accomplished a sensitization to the 
restaurant employees, in order to raise awareness them on the 
subject of current research, in a second step, we quantifyed 
the inorganic and organic solid waste for 32 days by direct 
weighing, from area of pre-preparation of meat, juice proces-
sing area, an area for pre-preparation of cold foods, area of pre-
preparation of vegetables and cooking area. Besides the direct 
weighing of leftovers and plate waste from the washing area of 
cookware and utensils, respectively, as well as inorganic wastes 
from the warehouse. From the data obtained, we evaluated the 
cost of wasted food in the restaurant. 

Results: We obtained a total of 14,934.56 Kg of organic was-
te and 2.030,35 Kg of inorganic waste. Regarding plate waste, 
we obtained an average of 13.4%, representing a total of 6047 
meals wasted, generating a cost of approximately $ 9.070,00 per 
month. 

Conclusions: Based on the results of this study, as well as 
highlighting the importance and necessity to complete the pro-
duction of food and sustainability is possible to propose strate-
gies aimed at reducing and/or minimizing the amount of solid 
waste generated in the restaurants. 

Key words: Foodservice, Solid waste, Sustainability.

PO3193
A CASE STUDY: NUTRITIONAL STATUS OF WOR-
KERS FROM A INSTITUTIONAL FOODSERVICE
L. Seabra1, P. Rolim1, E. Fernandes1, A. Cardonha1 
1Department of Nutrition, Centre of Health Scien-
ces, Federal University of Rio Grande do Norte, 
Brazil

Background and Objective: Food offered in the foodservi-
ces can provide health to their users or increase the likelihood 
of Chronic Non-Communicable Diseases (CNCD), mainly in 
the case of foodservices that serve a captive clientele. These di-
seases are reflected in the large number of deaths and expenses 
involved in healthcare in Brazil, as well as the impact on sustai-
nability, given that the economic factor related to health costs 
and the health of the population represents the three pillars of 
sustainability. The objective of the study was to determine the 
nutritional profile of clientele served at an institutional food-
service, discussing the findings in terms of sustainable meal 
preparation. 

Methods: the methodology was based on the assessment 
of Body Mass Index (BMI) and height in a sample of cliente-
le served by the foodservice. Next, their nutritional status was 
determined. The results were compared with other studies and 
their impact on health was discussed according to the literatu-
re. From the nutritional assessment of clientele served at the 
foodservice, it was possible to diagnose ‘overweight’ in both 
genders. 

Results: A total of 328 individuals (164 women and 164 
men) were evaluated and the data demonstrated that the popu-
lation under study exhibited above-normal body weight. 50% 
of the women and 28.4% of the men had eutrofic BMI; 38.4% 
(women) and 54.7% (men) had overweight BMI, corroborating 
other studies, which indicate that excess weight is an important 
public health problem worldwide, since it is associated with 
mortality and the development of CNCD. 

Conclusion: Foodservices should have a qualified nutritio-
nist in order to provide food that avoids or prevents CNCD, 
thereby reducing future health burdens and contributing to 
sustainable meal preparation, by ensuring the well-being and 
health of individuals. 

Key words: Foodservice, Chronic Diseases, Overweight 
and Sustainability.
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PO3194
EFFECT OF LYOPHILIZATION PROCESS ON PROFI-
LE OF FAT ACIDS IN AVOCADO PULP
E. Valdés1, M. Castañeda2, M R. Rodríguez2, K. Franco1, 
M. Guzmán1

1Behavioral feeding and nutrition research center, 
Cusur, University of Guadalajara, Jalisco, México 
2Regional development departament, Cusur, Uni-
versity of Guadalajara, Jalisco, México

Background and Objective: Mexico is the world’s largest 
producer of avocado (Persea americana). During the last 20 
years its volumes of production, trade and industrialization 
have grown spectacularly. Lyophilization is an alternative for 
food preservation. The aim was to determine the effect of lyo-
pilization process on the profile of fat acids in fresh and lyophi-
lized pulp of avocado. Method: Twelve samples of 3 kg of fruit 
at physiological mature of the Hass variety, in Jalisco (Mexico) 
were obtained. Samples were divided in two equal parts and 
one portion was lyophilized. After the two samples were di-
vided three sub-samples . Fat acid analysis by gas chromato-
graphy was performed. Data was analyzed using ANOVA and 
Tukey test (p <0.05). 

Results: The groups were significantly different in variables 
for monounsaturated fat, oleic acid and linoleic acid. The mo-
nounsaturated fat showed 48.00 y 48.83 % in fresh and lyophi-
lized pulp respectively. The lyophilization process significantly 
decreased the concentration of oleic acid of 43.54 to 40.64% 
and linoleic acid of 8.70 to 7.31%. In contrast, no significant 
differences were presented for saturated fat with values 12.85 
% ± 1.67 and 13.67 ± 0.56; in polyunsaturated with 8.84 ± 1.73 
and 7.45 ± 1.22; in palmitic acid, with 13.61 ± 1.80 and 12.67 
± 0.56; in palmitoleic, with 4.54 ± 1.11 and 5.17 ± 0.44 in fresh 
and lyophilized pulp, respectively. 

Conclusions: The lyophilization process significantly de-
creased the concentration of two fat acids. 

Key words: Avocado, lyopilization, fat acids.

PO3195
STRATEGIES FOR THE IMPROVEMENT OF THE 
NUTRITIVE QUALITY AND ENERGY VALUE OF THE 
TRADITIONAL” MURCIA’S MEAT PIE“
D. Ruiz-Cano1, F. Pérez-Llamas1, J A. López-Giménez1, 
M J. Frutos2, S. Zamora1

1Universidad of Murcia, Murcia, Spain 
2Miguel Henández University, Elche, Alicante, Spain

Background and Objectives: The Murcia’s meat pie (MMP) 
is a traditional food of the Murcia’s gastronomy, with the fo-

llowing average composition per 100g of product: 29 g of car-
bohydrates, 17 g of fat, 11 g of proteins and 320 kcal. The objec-
tive of the research is to develop different strategies to improve 
the MMP nutritional quality and reduce its energy value. 

Methods: The MMPs analyzed were elaborated with a tra-
ditional process by bakers of the bakery enterprises association 
in the Murcia Region (AREPA). Different types of beef meat 
were selected (normal, semi-lean and lean) for the elaboration 
of the pie filling. In the samples several parameters were de-
termined (water content, minerals, carbohydrates, proteins, fat 
and energy). 

Results: Among the different types of meat used in the 
study, the protein content varies in the range 14-19%, and the 
amount of fat between 8 and 30%. When the average values of 
energy, carbohydrates, proteins and fat in the traditional MMP 
are compared with those elaborated with the semi-lean meat 
(carbohydrates 11g, proteins 11g, fat 18g and 249 kcal) and lean 
meat (carbohydrates 17g, proteins, 11g, fat 12g and 222 kcal), 
the results show that protein content is not modified by the di-
fferent meat used, however the percentages of fat and energy 
are significantly reduced. 

Conclusion: Owing to the use of different type of meat, the 
fat content in the MMP has been reduced in a 29.4% and the-
refore its energy in a 31%, without modifying the content of a 
high biological value protein of the meat pie. 

Key words: Meat pie, nutritive quality, beef meat, energy. 
Acknowledgments: This research was supported by the Project 
18575/PAE/11 and the fellowship 187579/BPC/12 granted by 
the “Fundación Séneca” of the Science and Technology Agency 
of the “Region de Murcia”.

PO3196
ESSENTIAL MINERAL COMPOSITION OF CASHEW 
APPLE POWDER FROM VENEZUELA
A. Bravo1, M. Amaro2, J. Puentes1, J. Mejia1, D. Villalo-
bos1, D. Bravo1, T. Rincon1, B. Montilla3, M. Colina3 
1Laboratory of Research and Development in 
Nutrition (LIDN), University of Zulia, Maracaibo, 
Venezuela 
2Department of Bromatology and Food Tecnology, 
University of Cordoba, Cordoba, Spain 
3Department of Chemistry, University of Zulia, Ma-
racaibo, Venezuela

Background and Objectives: Anacardium occidentale L. 
(cashew) is a crop of great interest because the biological pro-
perties derived from its chemical composition. Rural people 
from Zulia region in Venezuela, has focused mostly on the 
artisanal use of cashew nut, while the pseudofruit or cashew 
apple is discarded. It is therefore desirable to assess future in-
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gredients which may be obtained from pseudofruits, in order 
to formulate healthy foods for human consumption. Of great 
importance for the health are the essential minerals, because 
they play a key role in the body functions. An alternative to the 
use of cashew is making cashew apple powder. The aim of the 
study was to determine the content of sodium (Na), potassium 
(K), calcium (Ca), magnesium (Mg), iron (Fe), zinc (Zn), cop-
per (Cu), selenium (Se), manganese (Mn) and cobalt (Co) in 
cashew apple powder. 

Methods: The cashew apple powder was produced experi-
mentally by drying and grinding of pseudofruits creole type 
(red) which were harvested in growing areas located in the 
Villa del Rosario de Perija, Zulia State, Venezuela. The pseu-
dofruits were squeezed and dried in an oven for 48 hours at 
65°C. Subsequently, the material obtained was ground, sieved 
and packed in bags for characterization. The concentration of 
the elements was determined by Inductively Coupled Plasma 
Mass Spectrometry (ICP-MS). 

Results: Minerals were found in the following de-
creasing order of abundance in the cashew apple powder: 
K>Mg>Ca>Na>Fe>Cu>Zn. Se and Co were not detectable. 
The mean concentration of the elements was (mg/100g): Na 
18.82, 503.64 K, Ca 23.61, Mg 56.66, Fe 3.58, Zn 1.56, Cu 1.67 
and Mn 0.66. 

Conclusions: The cashew apple powder may represent an 
alternative source of essential minerals for the development 
and formulation of new products through simple technological 
processes. 

Key words: Essential minerals, cashew apple powder, ICP-
MS, food development.

PO3197
QUANTITATIVE ANALYSIS OF SODIUM IN BREADS 
AND BISCUITS CONSUMED BY THE POPULATION 
OF RIO DE JANEIRO, BRAZIL
A. Nicolau1, L. Rodrigues1, M. Nilo2, M. Alves2, A. Teodo-
ro2

1Departament of Public Health Nutrition, Federal 
University of The State of Rio de Janeiro, Rio de 
Janeiro, Brazil 
2Departament of Food Technology, Federal Univer-
sity of The State of Rio de Janeiro, Rio de Janeiro, 
Brazil

Background and Objectives: Eating habits have changed 
among Brazilians, the majority of industrialized food has a 
high amount of salt. A high salt diet during childhood could 
increase the risk of diseases including hypertension, osteopo-
rosis, kidney disease and obesity. Based on substantial evidence 
about the association between elevated salt intake and diseases, 

researches about the amount of sodium present in food have 
a great importance to the Public Health aiming to reduce this 
problem. The main objective of this study is describe the level 
of sodium found in breads and biscuits consumed by children. 

Methods: Were collected 5 samples of sliced bread and 20 
samples of biscuit corresponding to the most consumed brands 
among children, identified through dietary recall from 30 chil-
dren attended by the ambulatory of Pediatric Nutrition at the 
University Hospital. The determination of sodium was carried 
out by adapted Mohr’s method. The analysis of biscuits and 
bread were made by Departament of Food Technology at the 
Federal University of the State of Rio de Janeiro. 

Results: The results of biscuits analyses revealed a high so-
dium content with values of 192,04 mg of sodium per serving, 
equivalent to an average of 9,6% of the Recommended Daily 
Intake (RDI). In addition to this 55% of the samples had so-
dium values higher than those declared on the label. The analy-
sis of sliced bread found results ranging from 435.32mg/50 g 
to 499.73 mg/50 g of sodium between the five most consumed 
brands by the population. 

Conclusions: Results indicated that consumers do not re-
ceive accurate information about the sodium content of packa-
ged foods from label. The values found through analysis were 
higher than the labeling. 

Key words: Eating Habits, sodium, labelling and disease.

PO3198
FORTIFICATION OF RICE WITH MICRO-NU-
TRIENTS USING HIGH PRESSURE PROCESSING
N. Thiruselvam1, J. Arcot1, J. Paterson1 
1Food Science and Technology, School of Chemical 
Engineering, The University of New South Wales 
Sydney, Australia

Background and Objectives: Deficiency diseases due to 
insufficient micronutrients in the diet especially vitamin A, 
iron, and folic acid is a worldwide scenario especially in the 
developing countries. Therefore, fortification of rice which is 
a staple food in many developing countries with these micro-
nutrients could be an effective way to reduce under-nutrition 
(Bierlen et al. 1997). Previously fortification of rice has been 
successful using genetic engineering, extrusion technique and 
parboiling, the latter two being heat treatments. A non-thermal 
novel food processing technology namely High Pressure Pro-
cessing (HPP) was explored to assess the feasibility and extent 
of retention of added vitamins. 

Methods: About 25 grams of milled rice was soaked in 40 
ml of distilled water along with β-carotene (4.2 mg), folic acid 
(10 mg) and iron (1.7 mg) and was treated using HPP at 200 
and 400 MPa for 1h, 2h and 3h. Following HPP treatment the 
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rice was air dried for 48 hours. The retention of β-carotene and 
folic acid and iron were analysed using HPLC and ICP-OES. 

Results: The highest retention for folic acid was observed at 
200 MPa treatment for 1 hour (30%). For β-carotene the hig-
hest retention was observed at 200 MPa treatment for 3 hours 
(5%). For Iron, the high retention was observed under 200 MPa 
treatment for 1 hour (50%). 

Conclusion: It seems that High Pressure Processing can be 
an effective and innovative method for fortification of rice with 
more than one vitamin simultaneously at the same time the-
reby making it another feasible approach for rice fortification 
and enabling further exploration in this area. 

Key Words: High Pressure Processing, Folic Acid, Iron, 
β-carotene.

PO3199
CONSUMERS WITH THE INFORMATION ON THE 
GENETICALLY MODIFIED FOOD LABELING: EVI-
DENCE STUDY
J. Sanz-Valero1,2,6, M I. Sebastián-Ponce2, C. Wanden-
Berghe3,4,6, A. Gil5,6 

1Department of Public Health and History of Scien-
ce, Miguel Hernandez University, Elche, Spain 
2Department of Public Health and History of Scien-
ce, University of Alicante, Alicante, Spain 
3Department of Pharmacy, CEU Cardenal Herrera 
University, Elche, Spain 
4Home Care Unit, General University Hospital of 
Alicante, Alicante, Spain 
5INYTA, University of Granada, Granada, Spain 
6Communication and Scientific Documentation in 
Nutrition Group (CDC – Nut SENPE), Madrid, Spain

Background and objectives: It is clear that the use and con-
sumption of genetically modified foods (GM) is a known fact. 
To know the opinion that consumers of different countries and 
cultures have about GM and the information through labeling. 

Methods: A systematic review of the scientific literature on 
GM labeling was conducted from the consultation of bibliogra-
phic databases (MEDLINE -via Pubmed-, EMBASE, ISI-Web 
of Knowledge, The Cochrane Library, Food Science and Tech-
nology Abstracts, LILACS, CINAHL and AGRICOLA) using 
the descriptors (Medical Subject Headings) “organisms, gene-
tically modified” and “food labeling”. The search was limited to 
human’s adults. The resulting search equation was defined with 
the Boolean connectors. The final equation was adapted to each 
of the bibliographical databases consulted. Additionally, as a 
secondary search, the bibliographies given in the selected arti-
cles were reviewed in order to identify studies not found by the 
primary search (in order to reduce potential publication bias). 

Results: Forty articles were selected after applying the in-
clusion and exclusion criteria. All of them should have con-
ducted a population-based intervention focused on consumer 
awareness of GM foods and their need or not, to report on the 
labeling. 

Conclusions: Label should be homogeneous, clarify the de-
gree of tolerance of GM in non-GM products and the content 
or not of GM, and how these commodities are produced. Label 
should also be accompanied by the certifying entity and the 
contact information. Anyway, consumers express their prefe-
rence for non-GM product and they even notice that they are 
willing to pay more for it, but eventually they buy the item with 
the best price, on a market that welcomes new technologies. 

Key words: Food labeling; Organism, genetically modified; 
Food security; Health promotion; Health policy.

PO3200
DEVELOPMENT OF MULTIPLEX PCR ASSAY TO 
FRAUD IDENTIFICATION IN SAUSAGES
F. Tafvizi1, F. Parchami Nejad2, S E. Hosseni2, M. Tajabadi 
Ebrahimi3

1Department of Biology, Parand Branch, Islamic 
Azad University, Tehran, Iran 
2Department of Agriculture & Natural Resource, 
Science and Research Branch, Islamic Azad Univer-
sity, Tehran, Iran 
3Department of Biology, Central Tehran Branch, 
Islamic Azad University, Tehran, Iran

Background and Objectives: Detection of species fraud in 
meat products is very important to protect consumers from 
undesirable adulteration as well as economic, religious and 
health aspects. The most important reason for verification of 
the labeling statements is the fraudulent substitution of expen-
sive meat components with other cheaper animals or misla-
beled. Multiplex PCR is a modified PCR to rapidly detect the 
fraud identification in meat products. The aim of this study was 
to develop a Multiple Template PCR Reaction for simultaneous 
identification of multiple meat species. 

Methods: In this study, 10 sausages with minimum content 
of 55% beef from 10 different manufacturing companies were 
collected from food markets of Tehran-Iran and 5 samples of 
raw meats of beef, hen, goat, camel and donkey for the purpo-
se of positive control. Total DNA was extracted from 30 mg 
of each sausage and raw meats as well according to Sambrook 
method with some modifications. Primers were designed in di-
fferent regions of mitochondrial DNA (12S rRNA, cytochrome 
b and NADH dehydrogenase subunits 2. 

Results: 12S rRNA and NADH dehydrogenase subunits 2 
primers generated specific fragments of 183 and 145 bp leng-
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th, for poultry and donkey, respectively. Three different speci-
fic primers were used for amplification of cytochrome b gene 
in goat, camel and beef species and amplified species-specific 
DNA fragments of 157, 200 and 274bp, respectively. The results 
proved that half of the specimens had contaminated with poul-
try residuals, more than the share of beef, unlike their labeling. 
The other half only had poultry residuals, no beef content. No 
contamination with goat, donkey and camel residuals was ob-
served. 

Conclusions: These findings showed that molecular 
methods such as Multiplex PCR is potentially reliable, sensitive 
and accurate assay for detection of adulteration meat species in 
mix meat products. 

Key words: Meat species, Multiplex PCR, Mitochondrial 
DNA, Sausage.

PO3201
THE SOME LIVER PROTECTION CHARACTERIS-
TICS OF ARTICHOKE “CYNARA SCOLYMUS” AC-
CLIMATED IN MONGOLIA
P. Mejeenov1, A. Miyegombo2, B. Luvsanbaldan3, T. 
Tseepil4 
1Department of Nutrition, Food and Biotechnology 
School, Mongolian University Science and Techno-
logy, Mongolia 
2’Monos’ Medical University, Mongolia

Background and Objetive: Nowadays, most studies shows 
that many healthy problems are strictly related to our diet be-
haviors and weight surplus. Mongolia locates in central Asia, 
and Mongolian soil is rich by many kinds of minerals. There-
fore all of acclimatized and grown plants in Mongolian soil, es-
pecially, vegetables and medicinal herbs contain nutrients very 
high. Since 2007, we wanted to try to acclimatize Artichoke, 
which is very famous by beneficial characteristics plant in the 
world in Mongolian condition. In this study, we investigated 
the effect of artichoke leaf extract pretreatment on carbon te-
trachloride (CCl4)-induced acute liver dysfunction. 

Methods: Animals were divided into 2 groups. Group 1: 
control rats. Group 2: study rats. Rats were given artichoke 
leaf extract (20 mg/kg/day) by gavage for 3 weeks and after 
then CCl4 (0.1ml/kg during the 5 day; Skakun NP, 1990) was 
applied. Group 2 were continued artichoke gavages for 4 wee-
ks after injection. At the end of the experimental period, all 
animals were killed for biochemical and histological parameter 
measurements. 

Results: In vivo, controlled clinical trial of rats with acute li-
ver dysfunction has demonstrated the effectiveness of artichoke 
leaf extract for lowering SGPT/SGOT level. Total transferase 
(SGPT/SGOT) in the group that received the artichoke extract 

was decreased 1.13-1.3 times compared to the control group. 
GGT level was also significantly decreased in study group. In 
addition, one of major indicator of liver dysfunction, alkaline 
phosphatase which is an enzyme in the cells lining the biliary 
ducts level, was lower than the control group. 

Conclusion: In rats pretreated with artichoke extract, signi-
ficant decreases in plasma transaminase activities were found. 
The research findings indicate that in vivo artichoke leaf extract 
may be useful for the prevention of liver dysfunction and he-
pato toxicity. 

Key words: Acclimated artichoke, acute hepatitis, liver pro-
tection, enzyme.

PO3202
SEASONAL DIFFERENCES IN DIETARY DIVERSITY 
AND FOOD SECURITY AMONG WOMEN HORTI-
CULTURALISTS: A STUDY IN EASTERN MALI
M C. Dop1, A S. Savadogo2, F. Dara2, M. Touré2, A. Dia-
llo2, M B. Sissoko3

1Institut de Recherche Pour le Développement, 
Montpellier, France 
2Nutrition Coordination Unit, MDG-F programme, 
Bandiagara, Mali 
3FAO Representation, Bamako, Mali

Background and Objectives: The study was part of the 
“Millenium Development Goals UN programme: Improving 
child nutrition and food security in the most vulnerable mu-
nicipalities in Mali”, implemented in the Bandiagara district. 
Support was provided to women horticulturalists to increase 
their dietary diversity. The intervention consisted in training 
and tools for the production of shallots and other vegetables. A 
control group of women horticulturalists not benefiting from 
the intervention was selected in the same area. At the start of 
the programme, baseline surveys were conducted in 2011 du-
ring the dry season of shallot production (April) and at the end 
of the rainy season (October). 

Methods: Individual dietary diversity, a proxy of micronu-
trient adequacy, was assessed following FAO guidelines (2011). 
Questions on household food insecurity were adapted from 
FANTA (Coates et al, 2007). 

Results: The groups of women did not differ for the varia-
bles of interest, therefore data were pooled (n=398). Women’s 
mean dietary diversity scores were higher during the dry sea-
son than at the end of the rains (3.7 ± 1.4 out of 9 food groups, 
and 2.1 ± 1.1, respectively) (p<0.001). For all food groups ex-
cept cereals, there was a large decline in consumption between 
seasons: the percentage of women consuming vitamin A-rich 
foods and iron-rich foods fell from 89 to 45%, and 49 to 18% 
respectively (p<0.001). Food insecurity was more prevalent at 
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the end of the rains. The decline in dietary diversity between 
seasons, was more marked in women of food insecure house-
holds. 

Conclusion: There are large seasonal differences in hor-
ticulturalist women’s dietary diversity: at the end of the rainy 
season dietary diversity is very low, implying that the women 
are at high risk of micronutrient deficiencies. Food insecurity 
is a major determinant of low dietary diversity. 

Key words: Women’s dietary diversity, food insecurity, hor-
ticulture, West-Africa.

PO3203
ECONUTRITION WITHIN REACH: A FRAMEWORK 
TO ASSIST DECISION-MAKING IN LARGE-SCALE 
NUTRITION INTERVENTIONS
J. Fanzo1, B. Luckett2, F D. Clerck3, D. Rose2 

1Institute of Human Nutrition, Columbia University, 
New York, NY, USA 
2Department of Global Community Health, Tulane 
University, New Orleans LA, USA 
3Agrobiodiversity and Ecosystem Service Program, 
Bioversity International, Rome, Italy

Background and Objectives: Econutrition, a transdicipli-
nary approach that links ecological processes, agricultural sys-
tems, and human health has the potential to improve nutritio-
nal outcomes and create more sustainable environments. Yet, 
principles from this hybrid field are not well understood or in-
tegrated into nutrition programming. This presentation identi-
fies ecosystems concepts relevant for nutritional improvement 
and promotes their integration into the planning of large-scale 
interventions through enhancement of current monitoring and 
evaluation tools. 

Methods: An extensive literature review from the fields 
of agriculture, ecology, economics, health and nutrition was 
conducted by an interdisciplinary team of scientists to deve-
lop a conceptual framework linking sustainable food systems 
to nutrition outcomes. Expert opinion on the framework and 
how it could be integrated into nutrition programming was ob-
tained by interviewing key stakeholders from United Nations 
food and nutrition agencies and applied to the UN REACH 
(Renewed Efforts Against Child Hunger and Undernutrition) 
program. REACH seeks to scale-up effective nutrition inter-
ventions by coordinating multi-sectoral efforts, strengthening 
nutrition governance and developing national capacity. 

Results: A new conceptual framework was developed that 
builds upon the 1990 UNICEF model. The framework delinea-
tes immediate and long-term determinants of child undernu-
trition, and highlights ecological factors in the causal pathways. 
Modifications to a key decision-making tool used by REACH, 

known as the ‘REACH Dashboard,’ were developed to facilitate 
use of the framework by multiple stakeholders. 

Conclusion: Ecosystems can support human nutrition both 
directly through the provision of diverse and sufficient foods 
and indirectly through expanded and sustainable livelihoods. 
The framework developed here illustrates these linkages as well 
as the contributions that other sectors, such as agriculture, edu-
cation, and social protection, can make to improved nutrition. 
Incorporating an ecological systems perspective into large ini-
tiatives like REACH can facilitate multi-sectoral coordination 
in the scale up of nutrition actions. 

Key words: Ecosystem, undernutrition, policy, program-
ming.

PO3204
WHOLE GRAINS: SCIENTIFIC RATIONALE FOR 
DIETARY GUIDANCE, WHOLE GRAIN FOOD DEFI-
NITION AND PRODUCT INNOVATION
M. Tucker1, K. Wiemer1, S. Jonnalagadda1

1General Mills Bell Institute of Health and Nutrition, 
Golden Valley, USA 

Background and Objetives: Much of the science about 
whole grains and their associated benefits are widely accepted. 
Whole grains have three key components, the bran, germ and 
endosperm, and each component contains different nutrients 
and phytonutrients. Whole grain consumption is associated 
with reduced risk of heart disease, diabetes, and certain can-
cers, as well as lower BMI, yet many consumers are not meeting 
the recommendations. Methods and 

Results: Despite the many known benefits of whole grain, 
some challenges exist. Globally, the whole grain dietary gui-
dance and definitions of whole grain foods are inconsistent. 
Specifically, a need for the development of universally accepted 
criteria and definition for a whole grain food was identified by 
the 2010 US Dietary Guidelines Advisory Committee. Whole 
grain foods are not consistently defined in research and, in the 
global market place, whole grain qualification standards vary 
among government and private entities. Without a uniform 
definition, confusion in the marketplace prevails: whole grain 
food package labeling lacks standardization, benefits of whole 
grain and fiber are often intertwined in communication, and 
consumers may be confused in their pursuit for whole grain 
foods. 

Conclusions: Developing consistencies in whole grain die-
tary guidance and agreeing on a global whole grain food defi-
nition would enable the advancement of whole grain research 
and market presence of whole grain foods. Consistent labeling 
of whole grain foods would help consumers identify whole 
grains in foods and enable them to meet dietary recommen-
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dations. This presentation will provide an overview of global 
whole grain dietary recommendations and regulations, whole 
grain food product development, and opportunities for con-
sumer education. All of these factors can help enable not only 
establishing a whole grain food definition, but also identify a 
path toward achieving global whole grain dietary recommen-
dations. 

Key Words: Whole grains, health benefits, food definition, 
product innovation.

PO3206
EFFECT OF MICROWAVE IRRADIATION VS HEA-
TING BY CONVENTIONAL METHOD ON THE IN VI-
TRO DIGESTIBILITY OF BOVINE WHEY
I. Bouchikhi1, H. Kaddouri1, D. Redouane1, K. El Mecher-
fi1, A. Chikhi1, H. Negaoui1, O. Khéroua1, D. Saidi1

1Laboratory of Physiology of the Nutrition and Food 
Safety, Department of Biology, University of Oran, 
Es-Senia, Oran, Algeria

Background and Objectives: Thermal processing of milk, 
is a common practice. Heating induces several chemical and 
physical changes in whey proteins. Microwave irradiation 
(MWI) is an alternative method to a conventional heating. 
Although MWI effects on bovine milk proteins were studied, 
there is a lack of information about its effect on digestibility. 
The purpose of this study was to determine MWI effects on 
the in vitro digestibility of bovine whey proteins compared to 
conventional heating effects. 

Methods: The bovine whey, reconstituted in phosphate 
buffer, was submitted to microwave irradiation or heated by 
conventional method. The study of the in vitro protein diges-
tibility was carried out by hydrolysis using pepsin, trypsin and 
chymotrypsin enzymes. Whey protein alteration was assessed 
with sodium dodecylsulfate-polyacrylamide gel electrophore-
sis (SDS). 

Results: MWI did not alter whey protein susceptibility to 
pepsin. Whereas it led to their partial hydrolysis by either tryp-
sin and chymotrypsin enzymes. This hydrolysis was more pro-
nounced when microwaves were applied at high power but for 
a shorter duration. Heated whey by conventional method were 
resistant to pepsic hydrolysis but was observed to be suscepti-
ble to chymotrypsic and trypsic hydrolysis. This improvement 
of enzymatic hydrolysis was more pronounced when heating 
takes only shorter duration. 

Conclusions: MWI or heating by conventional method ac-
celerates whey proteins hydrolysis. This effect was more pro-
nounced with heating using conventional method. 

Key words: Whey, Microwaves, Enzymatic hydrolysis, do-
decylsulfate, polyacrylamide gel electrophoresis.
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STORAGE OF THE PACKED FOOD AND FOOD 
QUALITY
A. Benini1, C. Mekhancha-Dahel2

1Mentouri Constantine University, INATAA, Algeria 
2ALNUTS Laboratory, Mentouri, Constantine Univer-
sity, INATAA, Algeria

Background and Objetives: storage conditions and in-
fluential transport on the quality of foodstuffs and favor the 
interaction between the contents and its packaging. The objec-
tive of our work is to know in which conditions are stored food 
packed to Batna (Algeria). 

Methods: a survey was realized to Batna from May 15th till 
September 15th, 2011, on the storage conditions of the packed 
food, at wholesalers at the level of the deposits of storage. Pho-
tos were taken in various places for the plastic, metal packa-
gings, the cardboard and the glass. 40 descriptive index cards 
were prepared according to the various packagings and infor-
med for every food. We compared every case with the Algerian 
legislation and proposed the improvements according to the 
type of packaging, the food and storage conditions. 

Results: the report is the following 1) Most of the whole-
salers do not respect the conditions of the storages and trans-
port of the packed foodstuffs; 2) The plastic bottles are exposed 
to sunbeams; 3) There is no respect for the chaine of the cold 
of dairy products; 4) The deposits of carbonated drinks are not 
clean. 

Conclusion: The failure to respect the storage conditions of 
the packed food can pull a change of the role of the packaging: 
of protector with the risk factor. The contents can deteriorate 
on the organoleptic plan and/or can become toxic. Conditions 
of storage and transport of foodstuffs have to be the object of 
information to be spread (broadcasted) with all the concerned. 
The Algerian legislation on the subject exists, it remains to 
make her known and especially to make her apply. 

Key words: Packaging, storage, quality, Algerian legislation, 
Batna.
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AN UNDERUTILISED FRUIT OF MANGIFERA PA-
JANG KOSTERMANS INCREASES ANTIOXIDANT 
STATUS IN PLASMA OF NORMOCHOLESTEROLE-
MIC SUBJECTS
M. Ibrahim1, A. Ismail2, A. Azlan3, A. Abd-Hamid4

1Department of Nutrition Sciences, Kulliyyah of 
Allied Health Sciences, International Islamic Univer-
sity Malaysia, Jalan Istana, Bandar Indera Mahkota, 
Kuantan, Pahang, Malaysia 
2Department of Nutrition and Dietetics, Faculty 
of Medicine and Health Sciences, Universiti Putra 
Malaysia, Serdang, Selangor, Malaysia 
3Department of Nutrition and Dietetics, Faculty 
of Medicine and Health Sciences, Universiti Putra 
Malaysia, Serdang, Selangor, Malaysia 
4Department of Food Science, Faculty of Food 
Science and Technology, Universiti Putra Malaysia, 
Serdang, Selangor, Malaysia

Background and Objectives: Bambangan (Mangifera pa-
jang) is a type of wild mango from family of Anacardiaceae, an 
under-utilised fruit that can be found in their native area such as 
East Kalimantan (Indonesia) and Borneo Island (Malaysia-Sabah 
and Sarawak; Brunei). The fruit is three times larger than com-
mercial mango (Mangifera indica). The fruit is edible and consti-
tutes one of the common dishes within the local community. The 
aim of this study was to determine the effect of bambangan juice 
powder (BJP) drink on plasma vitamins, antioxidant enzymes 
and together with the liver and kidney function tests. 

Methods: A 4-week single-blinded, cross over supplemen-
tation trial was conducted. Subjects were randomly assigned to 
consume daily 250 mL of the study beverage, either flavoured 
mango juice (placebo group, n=16) or BJP juice (n=16). Thirty 
two healthy participants aged 24 – 28 years were recruited. Blood 
samples were drawn at the baseline (weeks 0, 4, 5 and 9) for en-
zymes and vitamin antioxidant determinations. For statistical 
analysis, general linear model were used to examine differences 
in post-intervention values compared to baseline values using 
Tukey’s procedure for comparison of means. 

Results: Compared with placebo, consumption of BJP drink 
increased the concentration of plasma β-carotene and ascorbic 
acid significantly at the end of the study. Plasma total antioxi-
dant status tended to be greater after consumption of BJP drink 
than placebo drink. Plasma liver and kidney function tests were 
unaffected. 

Conclusion: Consumption with BJP drink in healthy human 
volunteers improved non-enzymatic antioxidants. Total antioxi-
dant status significantly increased due to the consumption of the 
test drink. Therefore, the consumption of BJP drink high in anti-
oxidant may provide benefits in improving the antioxidant status 
in healthy volunteers. 

Key words: Mangifera pajang; total antioxidant status; enzy-
mes; function test.

PO3209
IDENTIFYING SUSTAINABLE FOODS COMBINING 
LOW ENVIRONMENTAL IMPACT, HIGH NUTRITIO-
NAL QUALITY, AND MODERATE PRICE
G. Masset1, L G. Soler2, F. Vieux1, N. Darmon1

1UMR NORT (Nutrition, Obésité et Risque Throm-
botique) INRA1260, INSERM 1062, Aix-Marseille 
Université, Marseille, France 
2INRA UR 1303 “Alimentation et sciences sociales 
(Aliss)”, Ivry sur Seine, France

Background and Objetive: To help consumers achieve 
‘sustainable diets’, i.e. environmental-friendly and healthy at a 
moderate cost, “sustainable foods” need to be identified. Yet, 
no guidance is given by official recommendations. We aimed 
to assess the associations between environmental impact, nu-
tritional quality, and price of individual foods, and to identify 
foods with compatible sustainability constraints. 

Methods: For 363 foods selected among those most con-
sumed by French INCA2 dietary survey participants, envi-
ronmental impact indicators (greenhouse gases emissions—
GHGE—, acidification, eutrophication) and prices were 
collected. The British Ofcom nutrient profiling model was used 
to assess foods’ nutritional quality. “Sustainable foods” were 
identified by selecting Ofcom model “healthier” foods which 
also had their GHGE and price under the overall median. 

Results: All environmental indicators were highly correla-
ted together. Meat, fish, eggs (MFE) and dairy products were 
the least environmental-friendly foods; starchy foods, legumes, 
and fruit and vegetables (F&V) were the most environmental-
friendly. GHGE were inversely correlated to Ofcom score (r=-
0.45) and positively to price/kg (r=0.60), correlation was null 
with price/kcal. Most within-food groups correlations followed 
these trends, showing that environmental friendly foods ten-
ded to have a higher nutritional quality and a lower price/kg, 
but not a lower price/kcal. Trends were strongest among star-
chy foods (including legumes) and dairy products. Healthier 
MFE products did not have higher GHGE. Using price/kg, 
90 foods were identified as sustainable, of which most F&V 
and no MFE. Using price/kcal restricted the list to 39 foods, 
of which 54% of all starchy foods, 80% of legumes, but only 
15% of F&V (mainly 100% fruit juices and processed fruit with 
added sugars). 

Conclusions: The sustainability dimensions were sugges-
ted to be compatible when considering price/kg, but not when 
considering price/kcal. Integrating the present data at diet level 
could help to design sustainable diets. 

Key words: Sustainable diets; greenhouse gas emissions; 
food price; nutrient profiling.
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PO3210
EVALUATION OF THE QUALITY OF BREAD SAM-
PLES PRODUCED FROM WHEAT (TRITICUM AES-
TIVUM) AND UNRIPE PLANTAIN (MUSA PRADI-
SIACA) COMPOSITE FLOURS
I. Williams1, I. Ezeche1, G. Igile1

1University of Calabar , Calabar, Nigeria

Background and Objectives: The Nigerian climate does 
not favour wheat farming. Thus Nigeria depends wholly on 
wheat importation for bread making which is an economic 
burden on the government necessitating the search for substi-
tutes such as plantain flour. This study was designed to evaluate 
the nutritional, sensory and microbiological qualities of wheat 
and plantain composite flour bread. 

Methods: Plantain was substituted in wheat flour at 3 levels 
(20%, 30%, 50%). Other ingredients were added to produce 
bread. Proximate composition, minerals and vitamins in the 
baked bread were determined by standard AOAC methods. 
Acceptability was assessed using an experienced taste panel. 
Storage stability was monitored through 7 days at ambient con-
ditions. 

Results: The 20/80 blend gave 10.47±0.05% protein com-
pared to 30/70 and 50/50 blends which gave 8.99±0.02% and 
8.25±0.06% protein contents, respectively. Whole wheat bread 
gave 11.96±0.02% protein which was significantly higher 
(p<0.05) than the blends. Fat content in 20/80 and 30/70 blends 
(1.26±0.02 and 1.32±0.05) compared favourably with whole 
wheat bread (1.39±0.02%). Significant increase (p<0.05) in ash 
contents of 20%, 30% and 50% substitutions were 1.62±0.01, 
1.55±0.02 and 1.42±0.06% respectively, compared to the va-
lue in whole wheat bread (0.61±0.02%). Crude fibre contents 
of substituted samples were within the same range (1.88±0.12 
– 2.02±0.15%) and were significantly lower than that of who-
le wheat (2.55±0.05%). Vitamin C in unripe plantain flour 
(2.50±0.05 mg/100g) contributed to the significantly (p<0.05) 
higher values in the blends as it was not detected in the who-
le wheat bread. Wheat/plantain blends showed better stabili-
ty. Taste panelists accepted 30/70 and 20/80 blend ratios, but 
disliked whole plantain and 50/50 blend bread on account of 
colour and taste. 

Conclusions: 20 – 30% plantain flour can be substituted 
in wheat flour for bread making to promote food security and 
sustainability. 

Key words: Wheat, plantain, flour, evaluation, sustainabi-
lity.

PO3211
ASSESSMENT AND COMPARISON OF FLAVONOI-
DS CONTENT OF CALENDULA OFFICIANIALIS 
CULTIVATED BY DIFFERENT LEVELS OF COMPOST 
AND NITROGEN FERTILIZERS
A. Rezazadeh1, P. Farahpour1, A. Rezazadeh2,3, M. Sam 
Daliri1

1Departement of Agriculture, Azad University of 
Chalous, Chalous, Iran 
2Students Research Committee, Shahid Beheshti 
University of Medical Sciences and Health Services, 
Tehran, Iran 
3Community Nutrition Departement, Faculty of 
Nutrition and Food Technology, Shahid Beheshti, 
Tehran, Iran

Background and Objectives: Calendula (C. officinalis) 
extracts have shown anti-inflammatory, anti-viral, anti-geno-
toxic, anti anti-tumor and hemolytic effects. The therapeutic 
effects of Calendula is mainly attributed to it`s flavonoids in-
cluding carotinoids, triterpene, saponins, and several associa-
ted compounds. The aim of this study is to define and compare 
the flavonoid content of calendula flowers cultivated by diffe-
rent levels of compost and nitrogen fertilizers in north farms 
of Iran. 

Methods: This study was conducted in research farms of 
Islamic Azad University of Mazandaran, Chalous branch in 
2011-2012. Factorial experiment was used in a randomized 
complete block design with three replications. These factors in-
clude the level of compost (not used: C0, C1: 6 and C2: 12 ton/
hectare) and the levels of nitrogen fertilizer(not used: N0, N1; 
50 and N2: 100 ton/hectare). Flavonoids content of Calendula 
was determined by HPLC–UV–MS method. 

Results: Flavonoid content was affected by the impact 
of simple and interactive treatment. The maximum amount 
of flavonoid extract was obtained by the N0C2 (with maxi-
mum amount of compost used) treatment (0.66 μg/ml); and, 
the lowest content of flavonoids was extracted in the control 
(N0C0) blocks (0.53 μg/ml). The difference was significant (p 
<0.05). Also, the trend of change in flavonoid content was sig-
nificantly decreasing along with increasing amount of nitrogen 
fertilizer from 0 to 100 tons/hectare and it was significantly in-
creasing along with increasing amounts of compost from 0 to 6 
tons/hectare (p <0.001). 

Conclusions: Our findings suggest that flavonoids content 
of Calendula was increased by N0C2 treatment, indicating that 
using compost led to higher flavonoid levels than nitrogen fer-
tilizer. Therefore, using compost fertilizer should be advised for 
industrial cultivation of Calendula. 

Key Words: Calendula officinalis, Flavonoid, Compost, Ni-
trogen, Iran.
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PO3212
ASSESSMENT OF THE NITROGEN AND COMPOST 
DIFFERENT LEVELS EFFECTS ON QUALITATIVE 
PERFORMANCE OF CALENDULA OFFICIANIALIS
A. Rezazadeh1, P. farahpour1, M. Sam Daliri1

1Faculty of Agriculture, Azad University of Chalous, 
Chalous, Iran

Background and Objective: Calendula (C. officinalis) has 
various health benefits and it is wildly used in different health 
related products. Due to the lucrative nature of this plant, in-
creasing extraction of Calendula per hectare was emphasized 
by authorities. So, the aim of this study is to investigate the 
effects of nitrogen and compost different levels on quantitative 
performance of Calendula officinalis L. herb. 

Methods: an experiment was carried out in the research 
field of Chalous Azad University in 2011-2012. The experi-
ment was done in factorial form as a randomized complete 
block design, in three replicates. Treatments consisted of ni-
trogen and compost. Considered nitrogen levels consisted of 
N0= 0, N1=50, N2=100 kg/ha and compost levels were inclu-
ding C0=0, C1=6, C2=12 ton/ha. Investigated characteristics 
consisted of flower dry weight, number of flowers in plant, and 
flower diameter. 

Results: Compost treatments had statistically significant in-
fluence (p≤0.01) on studied characteristics. Flower dry weight, 
flower diameter and number of flower in plant characteristics 
has been studied in eight harvest; as, the performance of these 
characteristics had increasing procedure from the first harvest 
up to the forth harvest; and, in the forth harvest, it has reached 
to its` maximum level and from fifth harvest, it had decreasing 
procedure. As, up to the forth harvest, the maximum flower 
dry weight, flower diameter and number of flower in plant ob-
tained by C1XN2 (C1=6 ton/ha compost and N2=100 kg/ha 
nitrogen) treatment and from fifth up to the eighth harvest, it 
was obtained by C2XN2 (C2=12 ton/ha compost and N2=100 
kg/ha nitrogen) treatment. 

Conclusions: application of compost as a biological fertili-
zer plays an effective role in enhancement of quantitative per-
formance of the plant. 

Key words: Calendula officinalis, Compost, Nitrogen, 
Quantitative Performance.

PO3213
ASSESSMENT OF DIFFERENT PLANT DENSITY 
AND ARRANGEMENTS ON QUANTITATIVE AND 
QUALITATIVE PERFORMANCE OF CALENDULA 
OFFICIANIALIS
P. Farahpour1, A. Rezazadeh1, M. Sam Daliri1 
1Faculty of Agriculture, Azad University of Chalous, 
Chalous, Iran

Background and Objectives: Calendula (C. officinalis) has 
various health benefits and it is wildly used in different health 
related products. Due to the lucrative nature of this plant, in-
creasing extraction of Calendula per hectare was emphasized 
by authorities. The aim of this study was to determine conve-
nient plant density and arrangement on quantitative and quali-
tative performance of calendula officinalis L. herb. 

Methods: The experiment was carried out in research field 
of Soha Jisa agro-industry corporation in 2011-2012. Applied 
experimental design, was factorial design in the form of ran-
domized complete block design with three replicates. Experi-
mental treatments have been consisted of the distance between 
the row in two levels of R1=30 cm, R2=40 cm and the distance 
on the row in three levels of I1=10 cm, I2=20 cm, I3=30 cm 
and the cultivation method in two levels of P1=rectangular and 
P2=zigzag. Studied characteristics consisted of the number of 
flowers in plant, flower dry weight, flower diameter size and 
flavonoid content. 

Results: the plant density and arrangement had significant 
effect at 1% (p≤0.01) and 5% (p<0.05) level on the number of 
flowers in plant, flower dry weight, flower diameter size and fla-
vonoid content. Also the maximum number of flowers in plant 
and maximum flower dry weight obtained in 30 cm distance 
between the row and 20 cm distance on the row treatment and 
zigzag cultivation method (R1XI2XP2). As, maximum flower 
diameter size and flavonoid content obtained in 30 cm distance 
between the row and 30 cm distance on the row treatment and 
zigzag cultivation method (R1_I3_P2). 

Conclusions: findings revealed that plant density and 
arrangement method had significant effect on quantitative and 
qualitative performance of calendula officinalis L. herb. 

Key words: Calendula officinalis, Plant density, Arrange-
ment, Quantitative and Qualitative, Performance.
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PO3214
THE POINT ON THE HEALTH CLAIM FOR OLIVE 
OIL: A MODEL SYSTEM TESTED TO MEASURE THE 
POLYPHENOLS CONTENT
E. Valli1,2, G. Di Lecce2, A. Bendini1,2, T. Gallina Toschi1,2

1Inter-Departmental Centre for Agri-Food Industrial 
Research, Alma Mater Studiorum- University of 
Bologna, Cesena, Italy 
2Department of Agricultural and Food Sciences, 
Alma Mater Studiorum- University of Bologna, 
Cesena, Italy

Background and Objectives: For olive oils, the EU Reg. 
432/2012 introduced the possibility to report the health claim 
“Olive oil polyphenols contribute to the protection of blood li-
pids from oxidative stress” in the label, if the product contains 
at least 5 mg of hydroxytyrosol and its derivatives (e.g. oleuro-
pein complex and tyrosol) per 20 g of product. As reported in 
previous investigations, such a claim is rather confusing becau-
se of the method for the quantification of secoiridoid aglycons. 
The aim of this work was to find a method for improving the 
estimation of the hydroxytyrosol and its derivatives content in 
olive oil, also taking in consideration previous experiences, as 
requested by the EU regulation. 

Methods: Several basic and acid hydrolytic tests were per-
formed both on the phenolic exctracts obtained from olive oils 
and on modelled reference standards (oleuropein), in order to 
have a complete lysis of the ester bond of the secoiridoids with a 
liberation of hydroxytyrosol and tyrosol, confirmed by HPLC-
UV/MS analysis. A fast specific spectrophotometric method 
was also carried out for the quantification of such compounds. 

Results: Since the basic treatment lead to the formation of 
congeners, acid hydrolysis of the phenolic extracts was the best 
compromise. On a model system, containing standard phenols, 
good correlation and linearity (r2= 0.999) between the concen-
trations of reagent and products were obtained. Encouraging 
results were also found by spectrophotometric assay. 

Conclusions: The quantification of hydroxytyrosol and 
tyrosol obtained by hydrolysis of the phenolic compounds is 
a way for establishing the compliance with the health claim. A 
validation of the method will be essential and all the tests have 
to be confirmed by using olive oils characterized by a wide ran-
ge of phenols amount. 

Key words: Olive oil, phenols, health claim.

PO3215
THE PRESENCE OF AFLATOXINS IN PLANTS FOR 
INFUSION BEVERAGES
R M. Melo1, L R. Aguiar1, A C V. Moraes1, A L A. Brandão1, 
F. Poltronieri2, A M. Silva1, L M. Ribeiro Neto1 
1Faculdade de Farmácia, Centro Universitário São 
Camilo, São Paulo, Brasil 
2Faculdade de Nutrição, Centro Universitário São 
Camilo, São Paulo, Brasil

Background and Objectives: The plants used to prepare 
infusion beverages are sold in Brazilian street markets. It is 
important to research the presence of mycotoxins in plants to 
verify their sanitary quality, because of the Brazilian climate. 
The high temperature and humidity could favor the growth of 
fungi and the production of mycotoxins. Aflatoxins (B1, B2, 
G1 and G2) represent a major class of mycotoxins and are pro-
duced mainly by Aspergillus flavus and Aspergillus parasiticus. 
The toxic effects of aflatoxins are related to immunosuppres-
sive, mutagenic, teratogenic and hepatocarcinogenic activities. 
The objective of this work was to investigate the occurrence of 
aflatoxins in plants commercialized in street markets of the city 
of São Paulo, Brazil. 

Methods: It was purchased 100g of each plant: Matricaria 
chamomilla, Cymbopogon citratus, Peumus boldus, Achyro-
cline satureioides, and Mentha pulegium. About 50g of each 
crushed herbs were prepared and analyzed according to the 
method proposed by the American Pharmacopoeia (USP 32). 
This method was based on liquid-liquid extraction with or-
ganic solvents associated with subsequent purification of the 
extracts. The residues were obtained from the extracts and 
analyzed by thin layer chromatography with aflatoxin standard 
solution and developed for a distance of 15cm. The mobile pha-
se used was chloroform-acetone-isopropanol (85:10:5, v/v/v). 
The toxins were visualized in ultraviolet light (UV) at 365nm. 
Aflatoxins B1, B2, G1 and G2 showed, respectively, RF 79, 75, 
71 and 70 and the characteristic fluorescence was observed in 
UV. 

Results: The analysis of samples from Matricaria chamomi-
lla, Cymbopogon citratus, Achyrocline satureioides suggested 
the presence of aflatoxin B. Peumus boldus and Mentha pu-
legium extracts showed no typical aflatoxins stain under the 
analytical conditions used in this research. 

Conclusions: Considering that was found aflatoxins in 60% 
of the plants analyzed, these products frequently should be 
submitted to the sanitary surveillance to avoid problem health 
in Brazilian consumers. 

Key words: Toxicology, Aflatoxin, Plants, Beverage.
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PO3216
SOY-BASED PROCESSED FOOD: A HEALTH RISK?
A L A. Brandão1, M S B. Costa1, J P. Vieira1, L M. Ribeiro 
Neto1, F. Poltronieri2, A M. Silva1, I T N. Verreschi3

1Faculdade de Farmácia, Centro Universitário São 
Camilo, São Paulo, Brasil 
2Faculdade de Nutrição, Centro Universitário São 
Camilo, São Paulo, Brasil 
3Departamento de Medicina, Universidade Federal 
de São Paulo - UNIFESP, São Paulo, Brasil

Background and Objectives: Soybean is a source of isofla-
vones phytoestrogens and their biological effects and relevance 
to human health were related to the alternative hormone repla-
cement therapy, serum cholesterol concentration control and 
breast cancer prevention. However, the phytoestrogens could 
play as endocrine disrupters (ED), triggering off sexual preco-
city in children. The objective of this work was to evaluate the 
label information of soy-based processed foods about the risks 
and benefits of their consumption. 

Methods: It was analyzed 41 labels of different processed 
foods containing soybean marketed in Brazil such as: cereal 
bars, cookies, hamburgers, margarines, cakes, green tea with 
soy, fruit juice with soy, soymilk powder, soy-based beverages. 

Results: All labels evaluated had information about the be-
nefits of these foods. But there was no warning about the pos-
sible health injury, if children, pregnant and lactating women 
had high consumption of isoflavones. Although the scientific 
literature indicated the correlation between consumption of 
foods with phytoestrogens and endocrine disruption in chil-
dren, there was no legislation in Brazil to regulate this warning 
on food labels. 

Conclusions: Therefore, the issues of soy-based processed 
foods should be considered by the food safety to ensure the 
health of consumers, especially the pediatric population and 
pregnant women. 

Key words: Isoflavone. Endocrine disrupter. Precocity se-
xual. Food labeling.

PO3217
DEVELOPMENT OF HEALTHIER MUFFINS BY RE-
DUCING THE CONTENT OF FAT AND SUGAR AND 
INCRESING FIBRE
G. Doménech-Asensi1, A. López-Fernández1, M. San-
taella-Pascual1, C. Frontela-Saseta1, G. Ros-Berruezo1

1Department of Food Science and Nutrition, Faculty 
of Veterinary Sciences, University of Mucia, Murcia, 
Spain

Background and Objectives: Bakery products are widely 
consumed in the mediterranean diet, especially by children 
and adolescents. However, products such as muffins have also 
been associated with high consumption of simple sugars, sa-
turated fat and a higher intake of energy. The aim of this study 
was to modify the nutritional profile of muffins by reduction 
and replacement of fat, reduction of simple sugars and addition 
of inulin as source of fibre in order to make them healthier, 
without decreasing the sensory quality. 

Methods: The nutritional composition of muffins elabora-
ted with wheat flour, sunflower oil, sugar, eggs and water was 
analyzed. Sunflower oil was replaced by “high oleic sunflower 
oil” (HOSO) and reduced its content by 54%. Simple sugars 
content was reduced by 68%. Chicory inulin, due to its textural 
properties and partial sweetness, was added in order to increa-
se fiber content and as an alternative to fat and sugar. Proxi-
mate analysis was determined by AOAC methods, fatty acid 
profile by GC and simple sugars by HPLC. Sensorial studies 
were developed with 71 consumers. 

Results: After recipe modification, total fat was reduced 
from 12.7% to 5.8%; saturated fats were reduced from 1.9% to 
0.9%; monounsaturated fats increased from 3.7% to 4.1%; sim-
ple sugars were reduced from 23,3% to 7,5%, meanwhile fibre 
content increased from 2,5% to 8.2%. Total energy decreased 
from 352.5 to 258.7 Kcal/100g and cholesterol-saturated fat 
index was also reduced from 4.3 to 3.3. Sensorial test showed 
a good preference (35% of consumers) for modified muffins 
while purchase interest showed 62% vs 70% for modified and 
original muffins respectively. 

Conclusion: Replacement of sunflower oil by HOSO, re-
duction of fat and sugar and addition of inulin are an adequate 
strategy to develop healthier muffins without affecting senso-
rial quality. 

Key words: Healthy, muffins, inulin, fat, sugar.
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PO3218
EVALUATION OF PLASMA TRIGLYCERIDE LEVELS 
IN RATS AFTER INGESTION OF BAKERY PRO-
DUCTS WITH REDUCED-FAT CONTENT
G. Doménech-Asensi1, N. Merola1, C. Frontela-Saseta1, 
G. Ros-Berruezo1

1Department of Food Science and Nutrition, Faculty 
of Veterinary Sciences, University of Mucia, Murcia, 
Spain

Background and Objectives: Fat oral test (FOT) has been 
described as a good technique to assess how different diets 
could affect plasma triglyceride (TAG) levels on rat as biomo-
del. The aim of this study was to determine changes in plasma 
TAG levels in rats after ingestion of bakery products which had 
been modified reducing fat levels in order to develop healthier 
products. 

Methods: Four bakery products (cookies, sponge cake, 
croissant and muffins) before and after reducing the fat content 
were analyzed using the FOT. 48 Wistar rats were used in the 
study. Fat content was reduced in cookies from 16.5% to 14.8%; 
in sponge cake from 8.4% to 4.3%; in croissant from 23.8% to 
20.6%, and in muffins from 12.7% to 5.8%. Blood samples were 
collected at 60, 120, 165 and 210 minutes. Statistical analysis 
was performed by Student’s unpaired t-test. A p-value of <0.05 
was considered statistically significant. 

Results: In all cases, modified products showed plasma 
TAG levels lower than original products. Statistical differences 
were observed after ingestion of cookies at 60, 165 and 210 mi-
nutes; in sponge cake at all times; in croissant at 120, 165 and 
210 minutes, and in muffins at 60 and 165 minutes. 

Conclusion: FOT is a good technique to determine plasma 
TAG levels after consumption of bakery products. It is also use-
ful to evaluate effects in plasma TAG levels after reduction of 
total fat content of ingested products. 

Key words: Bakery products, healthy, fat oral test, triglyce-
rides.
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PACKAGE INSERTS HERBAL DRUGS CONTAINING 
SOYBEAN ISOFLAVONES: TOXICOLOGICAL IN-
FORMATIONS
J P. Vieira1, A L A. Brandão1, L M. Ribeiro Neto1, F. Poltro-
nieri2, A M. Silva1 
1Faculdade de Farmácia, Centro Universitário São 
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2Faculdade de Nutrição, Centro Universitário São 
Camilo, São Paulo, Brazil

Background and Objectives: Herbal medicines, in Brazil, 
are regulated as conventional drugs that should provide similar 
criteria of quality, safety and efficacy required by the National 
Sanitary Surveillance Agency (ANVISA), included the correct 
package inserts information. In recent years, the evidence of 
the beneficial of isoflavones as alternative hormone replace-
ment therapy without risks has favoured the increase of the 
consumption of this natural phytoestrogen. However, its abuse 
as a natural product could produce health injury. The objective 
of this work was to evaluate the package inserts information 
of soy-based herbal medicines about the risks and toxic effects 
described in scientific literature. 

Methods: The package inserts were obtained from the iso-
flavone herbal medicines marketed in Brazil. The following in-
formation was analyzed based on the current package inserts 
legislation: drug name, manufacturer, composition, dosage, 
indication, contraindications and adverse reactions. It was in-
cluded in this study the herbal medicines officially registered in 
Brazil, during the period of 2011-2012. 

Results: A total of seven package inserts soy-based herbal 
medicines were analysed. All package inserts informed that the 
product could not be consumed by pregnant women, nursing 
mothers, and children or in cases of hypersensitivity to soya. 
Only 5 of 7 package inserts (71.4%) had the information about 
contraindications and/or adverse effects. About 28.6% mentio-
ned the possibility of adverse effects on the reproductive sys-
tem and 42.9% indicated the possibility of allergic reactions. 

Conclusion: The lack of toxicological information in pac-
kage inserts of herbal medicines evaluated in this work could 
damage the health consumers. 

Key words: Herbal Medicines. Soy isoflavone. Package In-
serts.
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DETERMINATION OF TOTAL NITROGEN IN PAREN-
TERAL NUTRITION SOLUTIONS FOR MICRO-KJEL-
DAHL METHOD
D. Freitas1, R S R C. Capuchinho1, I R. Santos1, A M. Sil-
va1, M L M. Marin1

1Faculdade de Farmácia, Centro Universitário São 
Camilo, Natal, Brasil

Background and Objectives: Parenteral nutrition is indi-
cated to meet the nutritional and metabolic needs of patients 
who can not be fed by mouth or enteral feeding. They are com-
posed of macronutrients (carbohydrates, lipids, proteins), mi-
cronutrients (vitamins, electrolytes, trace elements) and water. 
According to the macronutrients in its composition, parenteral 
nutrition is classified as: 2 in 1 (carbohydrates and proteins) and 
3 in 1 (carbohydrates, lipids and proteins). The protein nitrogen 
sources are essential to all living cells and responsible for many 
body physiological functions. The objective of this study was to 
determine the nitrogen content by micro-Kjeldahl method, ba-
sed on the amino acids present in samples of different formu-
lations of parenteral nutrition manipulated in a public hospital 
of São Paulo, Brazil. The micro-Kjeldahl method consisted in 
displacing nitrogen present in the sample, using sulfuric acid 
and hot digestion. The nitrogen presented, after the digestion, 
as ammonium sulfate was displaced using sodium hydroxide; 
and the ammonia obtained was received in boric acid solution. 
The titration with hydrochloric acid determined the amount of 
nitrogen in the samples. It was analyzed four different parente-
ral nutrition formulations 2 in 1, in quatriplicate: two samples 
of 500mL of parenteral nutrition with 20 amino acid and two 
samples of 500mL parenteral nutrition without amino acids. 
The 10% amino acid solution was used as standard. The pre-
cision and accuracy parameters were used to evaluate the re-
liability of the results. The levels of accuracy were 92.24% for 
parenteral nutrition without amino acid, 95.79% for parenteral 
nutrition with 20 amino acids and 91.55% for stander amino 
acid solution. It could be concluded that the micro-Kjeldahl 
method is simple, fast, accurate and reliable to the determinate 
nitrogen in parenteral nutrition solutions. 

Key words: Parenteral. Solution Nitrogen. Reproducibility 
of results.
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EFFECT OF SPROUTING AND TEMPERATURE ON 
CRUDIVORISM DIET
C. Bonfanti Fiori1, S. Guidolin Canniatti Brazaca1 
1Department of Agro-industry, Foods and Nutrition 
of the Higher School of Agriculture “Luiz de Quei-
roz”, University of São Paulo, Piracicaba, São Paulo, 
Brazil

Background and Objective: The objective of the present 
study was to verify the nutritional adequacy of a crudivorism 
diet consisting of sprouted grains and submit at three distinct 
temperatures. 

Methods: The preparation of diets and chemical analyses 
were carried out in the Department of Agro-industry, Foods 
and Nutrition of the Higher School of Agriculture “Luiz de 
Queiroz” – University of São Paulo, Piracicaba, São Paulo, 
Brazil. A basic diet was prepared for the study consisting of 
unpeeled potato, raw red tomato, raw kale and lime bought in 
a local grocery store. Sprouted lentils or lentils were added to 
this basic diet in addition to sprouted peanuts or olive oil, to-
taling 4 experimental diets. The centesimal composition analy-
ses which: moisture, ashes, protein, fat, insoluble fiber, soluble 
fiber were done according to the methodology described by 
the Association of Official Analytical Chemists (AOAC, 1995). 
Carbohydrate and calorie values were determined by calcula-
tions obtained from other analyses. 

Results: The compounds foods in the diet crudivora are 
consumed essencial in natura or subjected to 40°C. Analyzing 
the effect of temperature on the composition of the diets cru-
dívoras can check lower content of nutrients in diets subjected 
to 100°C, except for insoluble fiber that the highest content 
were observed at this temperature. Regarding the interferen-
ce of sprouted grains, nutrient content did not differ between 
diets. What can be seen was a small decrease in the content of 
protein, carbohydrates and calories when added sprouted len-
tils. And small increase in ash content, fat, insoluble fiber and 
soluble fiber after the process of grain germination. 

Conclusion: The temperature and grain germination can 
interfere with contents of nutrients analyzed. This must be 
taken into account in the diet to ensure proper nutritional sup-
port to these adepts. 

Key words: Crudivorism, temperature and germination.
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PO3222
THE INCREASING ROLE OF AQUACULTURE IN 
PROTEIN SUPPLY: CAN WE MAKE IT ENVIRON-
MENTALLY SUSTAINABLE?
J. Dias1, L. Conceição1, M T. Dinis2

1SPAROS Lda., CRIA, Universidade do Algarve, Faro, 
Portugal 
2CCMAR, Aquaculture Research Group, University of 
Algarve, Faro, Portugal

Background and Objective: Fish are a valuable source of 
nutrients and globally, it provides about three billion people 
with almost 20 percent of their average per capita intake of 
animal protein. By 2050 the world’s population is predicted to 
rise to 9.3 billion. Animal production and agriculture require 
arable land and fresh water, both of which are in short supply. 
Increased fishing doesn’t seem to be a viable option as wild fish 
populations are close to their maximum fishing yields. 

Methods and Results: Aquaculture has been the fastest 
growing animal food production globally for the last 3 deca-
des, with production (excluding aquatic plants) growing at 
an average rate of 8.1% per year since 1981 (compared with 
3.0% for terrestrial farmed meat production). Aquaculture now 
accounts for nearly half of the world’s food fish. By FAO’s es-
timate, in 2050 the demand for seafood products could only 
be satisfied if aquaculture doubled its current production. 
Commercial aquaculture development invariably involves the 
expansion of cultivated areas, higher density of aquaculture 
installations and the use of biologic and feed resources produ-
ced outside the immediate area. All these practices can have 
an aggregated effect at the ecosystem level and compromise its 
overall integrity. Fuel such a tremendous growth of the aqua-
culture sector without compromising the environment is a ma-
jor sustainability challenge. 

Conclusion: Research can play a pivotal role in defining the 
future trends governing the sustainable growth of aquaculture. 
Knowledge on the implementation of new production systems 
and technologies (e.g. water recirculation, integrated multitro-
phic, aquaponics, off-shore); the farming of new species po-
sitioned at lower levels of the food web; enhancing the use of 
alternative feed resources; the integration of high welfare sta-
tus as a health management tool; and the use of biotechnology 
advances is generating valid solutions to enhance aquaculture 
productivity at lower environmental costs. 

Key words: Aquaculture, sustainability, environment.
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Kalogeras3, O. Leino5, J M. Luteijn2, S H. Magnússon4, G. 
Odekerken3, M V. Pohjola5, J T. Tuomisto5, Ø. Ueland6, B 
C. White2, F. Holm7 
1RIVM, Bilthoven, The Netherlands 
2University of Ulster, Coleraine, Northern-Ireland 
3Maastricht University, Maastricht, The Netherlands 
4Matis, Reijkjavik, Iceland 
5THL, Kuopio, Finland 
6Nofima Mat, As, Norway 
7FoodGroup, Århus Area, Denmark

Background and Objectives: An integrated benefit–risk 
analysis (BRA) gives guidance in decision situations whe-
re benefits do not clearly prevail over risks. The BEPRARI-
BEAN project (Best Practices in Risk Benefit Analysis; http://
en.opasnet.org/w/Bepraribean) investigated how BRA in food 
and nutrition could benefit from looking across its borders. 

Methods: Commonalities and differences in BRA were 
identified between the Food and Nutrition field and other 
fields: Medicines, Food Microbiology, Environmental Health, 
Economics & Marketing–Finance, and Consumer Perception. 
Six state of the art papers in all these areas were produced, fo-
llowed by an integration paper. 

Results: Integrated BRA in Food and Nutrition may advan-
ce in the following ways: increased engagement and commu-
nication between assessors, managers, and stakeholders; more 
pragmatic problem-oriented framing of assessment; accepting 
some risk; pre- and post-market analysis; explicit communi-
cation of the assessment purpose, input and output; more hu-
man (dose–response) data and more efficient use of human 
data; segmenting populations based on physiology; explicit 
consideration of value judgments in assessment; integration 
of multiple benefits and risks from multiple domains; explicit 
recognition of the impact of consumer beliefs, opinions, views, 
perceptions, and attitudes on behaviour; and segmenting po-
pulations based on behaviour. 

Conclusions: The opportunities proposed here do not pro-
vide ultimate solutions; rather, they define a collection of issues 
to be taken account of in developing methods, tools, practices 
and policies, as well as refining the regulatory context, for BRA 
in Food and Nutrition and other fields. These opportunities 
now need to be explored further and incorporated into bene-
fit–risk practice and policy, thereby involving a paradigm shift 
in Food and Nutrition BRA towards conceiving the analysis as 
a process of creating shared knowledge among all stakeholders. 

Key Words: Benefit-risk, Risk-benefit, Best practice, Bepra-
ribean. Food and Chemical Toxicology, vol 50 (1), 2012.
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PO3224
CAN FUNCTIONAL FOOD AND ORGANIC FOOD 
BE SUPPORTING CONCEPTS IN EUROPE?
S. Bügel1, J. Kahl2, A. Zalecka3, A. Ploeger2, M. Huber4 
1Department of Nutrition, Exercise, and Sports, Uni-
versity of Copenhagen, Copenhagen, Denmark 
2Department of Organic Food Quality and Food 
Culture, University of Kassel, Kassel, Germany 
3Division of Organic Food, Warsaw University of Life 
Sciences, SGGW, Warsaw, Poland 
4Louis Bolk Institute, Hoofdstraat LA Driebergen, 
The Netherlands

Background and Objective: Functional as well as organic 
food belong to fast growing segments of the European food 
market. Both are food according to the European food regu-
lations. The question is whether organic food can also be a 
functional food? 

Method: A review of recent literature regarding organic and 
functional food was conducted. 

Results: Both organic and functional foods are regulated 
by the European food regulations, but organic food is further 
regulated by the European regulation for organic agricultu-
re and food production. This regulation restricts the number 
of food additives and limits substantial changes in the food. 
This may cause problems in changing the food based on sin-
gle constituents or attributes when applying the concept of 
functional food to organic food production. Claims of food 
related to positive health effects can only be accepted as true, 
when the claims have been tested and then validated by the 
EU-Commission. Whereas functional food focuses on product 
comparison based on specific constituents or attributes, orga-
nic food as a whole has no placebo for comparison, and effects 
on environment and society are not part of the health claim 
regulation. Therefore it seems rather difficult to establish health 
claims of organic foods. Consumers buy organic food out of 
an emotional attitude and associate the food with naturalness. 
In contrast, the decision for buying functional food is related 
to rationality, and consumer’s associate functional food with a 
more technological approach. 

Conclusion: In conclusion, the concept of functional food 
seems not to support organic food production in Europe. 

Key words: Organic, functional, food, consumer, quality.

PO3225
IMPACTS OF THE WORLD GRAIN PRICE SPIKES IN 
2008 ON THE UK HOUSEHOLDS
T. Tanaka1,2, J. Macdiarmid1,2, G. Horgan1,3, P. Haggar-
ty1,2 
1Rowett Institute of Nutrition and Health, University 
of Aberdeen, Aberdeen, UK 
2Public Health Nutrition Research Group, University 
of Aberdeen, Aberdeen, UK  
3Biomathematics and Statistics Scotland (BioSS), 
Edinburgh, Scotland, UK 

Background and Objetives: The global food price surges in 
2008 not only expanded the world poverty population, but also 
degraded the living standard of the low-income class in develo-
ped nations. It was also reported that livestock sector struggled 
against expensive grain feed, and the increased oil price could 
push up grain production cost and its price, especially through 
fertiliser and transport. This paper examined the effects of the 
international grain price hikes on the UK households with di-
fferent income levels, the degree of impacts of the grain price 
rises on meat and dairy prices in the UK, and the influence 
of the world oil price spike on UK grain prices and the con-
sumption behaviour of the UK households. We also analysed 
national data on the actual change in household consumption 
of foods and nutrients at the time of the price spike. The impli-
cations of the food price spike for nutritional status by income 
group are discussed.

Methods: To answer these questions, we constructed a UK 
food computable general equilibrium (CGE) model incorpo-
rating five income level households. The data used are a social 
accounting matrix (SAM) built by the Global Trade Analysis 
Project (GTAP), elasticity information for food cited from 
Tiffin and Tiffin (1999), and nutrition information from the 
Department for Environment, Food and Rural Affairs (DE-
FRA). Results and 

Conclusions: It is found that the lowest income household 
most suffered from the grain price increase, while other hou-
seholds were not negatively impacted in economic welfare, the 
prices of meat and dairy products marginally increased by the 
global grain price rises, and the oil price spike little lifted up 
the UK grain prices in nominal term, but pushed down in real 
term, since the change in oil price caused a larger price infla-
tion than that in nominal grain price, which led most consu-
mers to reducing grain consumption. 

Key words: Food Security, International Trade, Energy Pri-
ce, Public Health.
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PO3226
ENVIRONMENTAL PREDICTORS OF FRUIT, VEGE-
TABLE AND ANIMAL SOURCE FOOD CONSUMP-
TION IN THE EAST USAMBARA MOUNTAINS, TAN-
ZANIA
B. Powell1,2, T. Johns2, M. Oluoch3, P. Maundu4 
1Centre for International Forestry Research, Bogor, 
Indonesia 
2School of Dietetics and Human Nutrition, McGill 
University, Montreal, Canada 
3International Institute for Tropical Agriculture 
(IITA), Nigeria 
4National Museum of Kenya, Nairobi, Kenya

Background and Objetive: There is increasing evidence 
that biodiversity is essential for human nutrition. The relation-
ships between environmental variables linked to agriculture 
(acres farmed, number of fields, fallow, hours spent farming, 
crop diversity) and forests (forest cover and use) and consump-
tion of nutrient-dense foods (fruits, vegetables and animal sou-
rce foods (ASF)) was tested in a rural African community. 

Methods: Data for 274 children approximately 2 - 5 years 
old was collected by 24 hour recall (quantity in grams) and mo-
dified 7 day food frequency questionnaire (diversity of fruits, 
vegetables and ASF). Multivariate regressions, controlling for 
child’s age, sex, breastfeeding status and household wealth, 
were used to determine which environmental variables were 
predictors of each dependant variable (conditional stepwise 
addition). 

Results: The quantity of vegetables consumed was positi-
vely associated with acres of fallow land, while higher vegetable 
diversity was associated with greater crop diversity. Diversity of 
fruits was higher in higher elevations and both higher diversity 
and higher quantity of fruit was predicted by a greater diversity 
of crops. Higher diversity of ASF was also associated with agri-
cultural diversity. Greater intake of ASF (in grams) was predic-
ted by having a higher amount of unprotected forest around 
home and the household having not visited a reserved forest 
in the past week (possibly an indication of participation in 
conservation and thus not hunting). Analyses for households 
found in the lowlands only (n=185), showed higher forest co-
ver to be associated with great quantity of vegetables and ASF 
consumed by children. 

Conclusions: In this setting, environmental factors asso-
ciated with agriculture predict quantity and diversity of some 
nutritionally important foods, while factors associated with 
forests predict consumption of others. This suggests that local 
people draw on biodiversity from both farm and forest to en-
hance the nutrient-density of their diets. 

Key Words: Farm, forest, nutrient-dense, micronutrient, 
Africa.

PO3227
MEAL TRANPORTATION: HOT CHAIN EVALUA-
TION IN A BRASILIAN UNIVERSITARY RESTAU-
RANT
M. Carneiro1, R. Machado1, L. Arararipe1, L. Andrade1 
1UFRJ - INJC , Rio de Janeiro, Brazil

Background and Objectives: The transportation system of 
meals characterized by the distance between the place of pro-
duction and distribution of meals a facility to another. Meals 
transported require a strict quality control at all stages of the 
production process, to guarantee food safety. The risk of food-
borne disease is further enhanced in that the preparations are 
distinguished by a production process where heavy handling 
process occurs and subsequently the preparation is consumed 
without reheating, with the aggravating the fact that the dis-
tance between the locations production and distribution of the 
same. 

Methods: This study was in the Restaurant of the Federal 
University of Rio de Janeiro and aimed to verify the quality of 
supply of main course meals transported as standards on pac-
kaging and temperature on arrival at the distribution site for 4 
months in the maximum time of 4 hours after production. 

Results: The average temperature in filling the place of pro-
duction was 85 °C and receiving the point of supply of 69 °C 
with a reduction in average temperature of 17 °C. 

Conclusions: Even with loss during transport, the average 
temperature was kept still within acceptable values. Reviews in 
constant process transported meals need to be made, because 
the temperature is very important criterion in the assessment 
of food quality control. 

Key words: Hot chain, temperature, meal transportation, 
catering.
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EFFECTS OF A HIGH-PROTEIN SOY DIET ON BRA-
IN OXIDATIVE STRESS IN RATS
D. Camiletti-Moirón1, V A. Aparicio1, E. Nebot1, A. An-
drade1, G. Kapravelou1, J M. Porres1, M. López-Jurado1, 
P. Aranda1 
1Department of Physiology and Institute of Nutri-
tion and Food Technology, Faculty of Pharmacy and 
School of Sport Sciences, University of Granada, 
Granada, Spain

Background and Objective: The use of high-protein (HP) 
diets is gaining in popularity in the general population, espe-
cially among people interested in weight loss. Recent studies 
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have showed beneficial effects of a HP diet on brain rodent. 
Therefore, we aimed to examine the effects of a HP diet based 
on soy protein on brain oxidative stress. 

Methods: Eighty Wistar rats were randomly distributed in 2 
experimental groups (n=40): normal-protein (NP) or HP diets 
based on soy-protein (SP), for an experimental period of 12 
weeks. Brain total superoxide dismutase (SOD), manganese 
superoxide dismutase (Mn-SOD), cooper and zinc superoxi-
de dismutase (CuZn-SOD) and catalase (CAT) activities were 
measured. Body weight was measured weekly for all animals at 
the same time and the amount of food consumed by each rat 
was registered daily. 

Results: The experimental group fed with HP diet showed 
higher brain weight, total SOD, CuZn-SOD and CAT com-
pared to the NP diet group (0.61±0.01 vs. 0.57±0.02 g/100 g 
body weight, respectively, p<0.05 for brain weight, 193.41 ± 
5.81 vs. 178.07 ± 2.81 U/mg protein, respectively, p<0.05 for 
total SOD, 109.95 ± 5.02 vs. 94.13 ± 1.80 U/mg protein, res-
pectively, p<0.01 for CuZn-SOD and 5.01 ± 0.20 vs. 4.35 ± 0.16 
μmol H2O2 /min/mg protein, respectively, p<0.05 for CAT). 
On the other hand, the group fed the HP diet displayed lower 
food intake when compared to the NP group (15.39 ± 0.21 vs. 
17.81 ± 0.36 g, respectively, p<0.001). No differences between 
groups were observed on final body weight, carcass weight, 
brain weight (g) and Mn-SOD (all, p>0.05). 

Conclusions: A HP soy diet appears to induce antioxidant 
capacity when compared to a NP diet. Overall, a HP diet base 
on soy sources may benefit brain oxidative stress response. 
More studies are needed to confirm or contrast the present fin-
dings. 

Key words: High-protein, soy-protein, superoxide dismu-
tase, catalase, brain.

PO3229
NA, K, CA, MG, FE, MN, CU, ZN, CR AND MO IN 
ENERGY DRINKS: NUTRITIONAL EVALUATION
C. Rubio1, A. Ravelo1, A. Soler1, A J. Gutiérrez1, D. Gonzá-
lez Weller1, A. Hardisson1

1 Toxicology Department, University of La Laguna, 
38071 La Laguna, S/C de Tenerife, Spain

Background and Objectives: Energy drinks are those with 
a high caffeine concentration (Â± 32 mg/ 100mL). The market 
for energy drinks grows exponentially, with young adults being 
the main consumers (19-25 years old). The aim of this study 
was to determine the concentrations of Na, K, Ca, Mg, Fe, Mn, 
Cu, Zn, Cr and Mo in these types of drinks and also to evaluate 
its contribution to the RDI established for the main consumer 
of the Spanish population. 

Methods: A total of 50 energy drinks samples purchased in 
shops in Tenerife were analyzed. During the pretreatment the 
samples were degasified with ultrasounds (1-2 minutes). After 
having measured 25 mL of the degasified sample in porcelain 
porous crucibles, they were put in a heater (80ÂºC / 48h) then 
in a muffle oven (450 ÂºC / 48 h). The obtained ashes were 
diluted in HNO3 at 1.5 %, gauging in flasks of 50 mL. The me-
tal determination was performed using the ICP-AES technique 
(Inductively coupled plasma atomic emission spectroscopy). 

Results: Mean concentrations were: 370.42 mg/L of Na, 
133.74 mg/L of K, 40.43 mg/L of Ca, 39.80 mg/L of Mg, 0.259 
mg/L of Fe, 0.045 mg/L of Mn, 0.158 mg/L of Cu, 0.138 mg/L 
of Zn, 1.434 Âµg/L of Cr and 0.769 Âµg/L of Mo. Estimation 
and evaluation of a moderate consumption (1 can per day = 
250 mL per day) of energy drinks leads to a contribution to the 
RDI for young male adults of: Na (6.17 %), Mg (2.84 %), Ca 
(1.12%) and K (1.08 %), Cu (3.59 %), Cr (1.02 %), Fe (0.72 %), 
Mn (0.49%), Mo (0.43%) and Zn (0.36 %). 

Conclusions: Moderate consumption of energy drinks con-
tribute in an important way to the ingestion of Na, Cu and Mg. 

Key words: Energy drinks, Metals, RDI, ICP-AES.

PO3230
INFLUENCE OF CONDITIONS OF DAIRY BOVINE 
BREEDING ON THE QUALITY OF MILK
A. Mezdoud1, F. Bekhouche2 
1INATAA, University Mentouri Constantine, Cirta, 
Algeria 
2INATAA, University Mentouri Constantine, Cirta, 
Algeria

Background and Objetive: In the present study, we defined 
the best practice in dairy breeding which are necessary to pro-
mote the quality of secured milk. 

Methods: Three farms located in the willaya of Constantine 
have been concerned by the study of conduct of breeding and 
dairy production: the first farm is endowed with the necessary 
equipments in the smooth running of the breeding, while the 
two others have very restricted means. From this critical study, 
we have to propose a program of the best practice of breeding 
and hygiene adapted for every exploitation, in order to contri-
bute to the improvement of the used system. 

Results: The First farm possesses an organized manage-
ment system with a good infrastructure. The staff charged of 
the herd is competent; which allows him to optimize the dairy 
production. However, for the two other farms, the conduct 
of breeding is realized with a precarious and elementary way, 
without focalizing the interest on the improvement. Our pro-
posed program consists into 5 items: the health of the animal, 
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the site of accommodation, the environment, the food, the hy-
giene of the draft and the storage of the milk. 

Conclusion: this study has allowed us to establish a diag-
nosis of the conditions of breeding in three farms, to estimate 
the met failures, and to contribute to the improvement of the 
conditions of breeding by the proposal of a program of best 
practice of breeding. 

Key words: Survey, dairy cow, best practice of breeding, 
dairy bovine breeding.
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EVALUATING HYGIENE PRACTICES IN HOSPITAL 
FOOD SERVICES
A. Cardonha1, L. Seabra1, A. Nobre1, G. Medeiros1, P. Ro-
lim1, K. Damasceno1 
1Department of Nutrition, Centre of Health Scien-
ces, Federal University of Rio Grande do Norte, 
Natal, Brazil

Background and Objectives: The production of meals 
in hospital food services is indispensable in the recovery 
of patient’s health status. Special care is required in order to 
avoid contaminated food, one of the main sources of hospital 
infection. The purpose of this study was to evaluate the hygie-
ne practices of hospital food services in Natal, Rio Grande do 
Norte state, Brazil. 

Methods: The study was conducted in three units, denomi-
nated A, B and C, and a checklist based on current Brazilian 
law was used to evaluate Good Hygiene Practices. Assessment 
was carried out in each unit, on three different days. Block 
weighting methodology, classifying the items as indispensa-
ble, necessary and advisable, was used to analyze the checklist. 
Units were classified as follows: ‘Excellent’, units scoring bet-
ween 96 and 100 points; ‘very good’, from 89 to 95; ‘good’, from 
76 to 88; ‘fair’, from 41 to 75 and ‘poor’, less than 41 points. 

Results: The results obtained showed that the units analy-
zed follow some of the legal guidelines; however, Good Hygie-
ne Practices still leave much to be desired. Assessment, which 
was based on the weighted score of the unit, revealed that units 
A, B and C obtained scores of 78.05, 74.58 and 68.33 points, 
respectively. Thus, unit A was classified as ‘good’ and units B 
and C as ‘fair’. 

Conclusions: The study demonstrates the need for better 
Food Hygiene Practices in hospitals, in order to prevent these 
units from becoming facilitator agents of hospital-based disea-
ses or infections. These data show the importance of hygiene 
training and the application of Good Practices in these units. 

Key words: Hospital food services, good hygiene practices, 
food safety.
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FOOD SAFETY AND NUTRITION KNOWLEDGE OF 
URBAN SCHOOL CHILDREN
H. Hardinsyah1, C. Au2, M. Lwin3, C. Dwiriani1, M. Aries1, 
F. Dwiyanti2 
1Food and Nutrition Society of Indonesia and De-
partment of Community Nutrition, Bogor Agricultu-
ral University, Kampus IPB, Jl Raya Darmaga, Bogor, 
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2Mondelçz Asia Pacific, Singapore and Kraft Foods, 
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3Wee Kim Wee School of Communication and 
Information, Nanyang Technological University, 
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Background and Objectives: In many urban developing 
countries, most school children (SC) purchase snacks at school; 
and often face problems of unsafe food, which may influence 
their health and learning process. Very limited studies and pro-
grams address food safety and nutrition together. This study 
assess problems of food safety knowledge (FK) and nutrition 
knowledge (NK) of urban elementery SC. 

Methods: A survey was conducted with SC (n=524, 8–10 
years old) from different socio-economic status (SES) in Jakar-
ta and Bogor. Data were collected through both interview and 
record using a pre-tested questionnaire, include 15 items of 
FK and 15 items of NK which encompass hand washing, type 
of unsafe food, commonly hazardous substance, risk of un-
safe food, balance diet, meal time, breakfast, snack, drink and 
examples of nutrients source foods. The cutoff point to define a 
problem of FK/NK is when the question corectly answered for 
at least 75%. 

Results: Overall SC knowlwedge on food safety and nu-
trition was categorized as medium-low level (88.3%) with 
the mean score 72.3±11.4. The FK of SC (84.3±11.6) is better 
than their nutrition knowledge (60.4±14.8). The mean score 
of food safety knowledge in the high SES (89.5±6.8) is better 
than the low SES (79.2±13.). Similarly, the NK of the high SES 
(67.1±13.3) is better than the low SES (53.9±13.2). Three pro-
blems of FK were identified: safety of food contaminated by 
flies, use of food cooked in dark-brown oil, dark-brown used 
oil, and MSG; and eight problems of NK were identified: drink 
amount, breakfast benefits, nutritious snacks, nutrient groups, 
protein role, energy source, protein source and anemia. 

Conclusions: There is a need to improve the food safety and 
nutrition knowledge of SC. There is potential for an effective 
food safety and nutrition education and other health interven-
tions. 

Key words: Food safety, nutrition knowledge, children.
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PO3233
THE RELATION BETWEEN DIETARY HABITS AND 
URINARY LEVELS OF 3-PHENOXY BENZOIC ACID, 
A PYRETHROIDS METABOLITE
C R. Fortes1, S. Mastroeni1, M. Pilla1, G. Antonelli1, L. 
Lunghini2, C. Aprea2 
1Epidemioloia, Istituto Dermopatico 
dell’Immacolata, IDI-IRCCS, Rome, Italy 
2Tossicologia Occupazionale e Ambientale Labora-
torio di Sanit¨€ Pubblica Area Vasta Toscana Sud Est 
Azienda USL 7, Siena, Italy.

Background and Objectives: Concerns about pesticide 
exposure through food consumption have increased during 
the past several years. Pyrethroids are applied as insecticides 
throughout the world. Human metabolism of pyrethroids 
results in urinary metabolites that are suitable for biologi-
cal monitoring. The objective of our study was to investigate 
the relation between food consumption and urinary levels 
of 3-phenoxybenzoic acid (3-PBA), a general metabolite of 
pyrethroids. 

Methods: In a non-occupational exposed adult population 
from the IDI-IRCCS, Rome, Italy, information on socio-demo-
graphic characteristics, smoking, diet and self-reported house-
hold pesticide exposure was collected. Urinary 3-PBA level of 
each subject was measured and adjusted by urinary creatinine.  
Results: We found that people consuming both raw and 
cooked vegetables five times weekly or more had higher mean 
levels of 3-PBA in urine (1.03 μg/g creatinine versus 0.52 μg/g 
creatinine; p=0.009 and 0.99 μg/g creatinine versus 0.58 μg/g 
creatinine; p=0.01 respectively) than subjects consuming less 
than five times weekly. In a multivariate model, after adjusting 
for age, sex, BMI, smoking and household insecticide exposu-
re, high intake of raw vegetables (OR: 5.31; 95%CI: 1.32- 21.3) 
and high intake of cooked vegetables, in particular cruciferous 
(OR: 4.67; 95%CI: 1.07- 20.5 ) and leafy vegetables (OR: 6.88; 
95%CI: 1.50- 31.7) were associated with high urine 3-PBA le-
vels (≥ 0.70. μg/g creatinine). 

Conclusions: The results of this study suggest that part of 
the variation in pyrethrois intake is explained by vegetable in-
take. 

Key words: Diet, pesticides, 3-phenoxy benzoic acid.
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EFFECT OF NISIN ON BIOCHEMICAL PARAME-
TERS
E B. Giuntini1,2, M L P A. Gomez3, M C T. Dan1, E W. Mene-
zes1,2, B D G M. Franco1, 2 
1Food and Nutrition Research Center/University of 
São Paulo (NAPAN/USP) and FoRC/CEPID/FAPESP, 
São Paulo, Brazil 
2Department of Food and Experimental Nutrition, 
Faculty of Pharmaceutical Sciences (FCF), USP, Brazil 
3Centro Universitário Italo-Brasileiro, São Paulo, 
Brazil

Background and Objectives: The use of antibiotics for im-
provements in animal health, food productivity, and microbial 
food safety is being gradually replaced by other alternatives 
with less adverse effects to human health, in line with the novel 
concept of biopreservation. Nisin is a bacteriocin that has been 
used as an alternative to the use of chemical conservatives in 
several food products, especially in cheese. Although nisin is 
recognized as safe and approved for use in food, there are a few 
studies concerning its effects on human organism. In the pre-
sent work, we observed the influence of nisin intake on some 
biochemical parameters in healthy volunteers. 

Methods: Volunteers of both genders were oriented to con-
sume soup, supplemented (nisin group, n=12) or not (control 
group, n=16) with nisin (5.625 mg/person/day). They were 
oriented to consume the soup 3 times in each week, during six 
weeks. The levels of the biochemical markers of liver and kid-
ney function alanin-aminotransferase (ALT), aspartate-ami-
notransferase (AST) and creatinine (CRE) were investigated, 
as well as the levels of plasma lipids cholesterol, high density 
lipoprotein (HDL), low-density lipoprotein (LDL), and trigly-
cerides (TGR), before and after treatment. 

Results: Results demonstrated that all parameters were un-
der the recommended limits. When control and nisin groups 
were compared, there were no significant differences (p=0.05) 
in all parameters levels, except CRE. When comparing the le-
vels before and after treatment with nisin, the HDL levels were 
higher and ALT levels were lower after the treatment (p=0.05). 

Conclusions: These results confirm the concept that nisin is 
safe to human consume, since there is no harmful changes on 
biochemical parameters studied. 

Key words: Nisin, Bacteriocins, Biochemical Parameters, 
Volunteers. 
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INDICATORS OF NON-ENZYMATIC BROWNING IN 
THE EVALUATION OF HEAT DAMAGE AND AVAI-
LABLE LYSINE CONTENT IN SPANISH COMMER-
CIAL INFANT FORMULAS
J. Contreras1, E. Guerra2, B. García2

1Department of Food, Faculty of Pharmaceutical 
Chemistry, University of Antioquia, City University, 
Medellín, Colombia 
2Department of Nutrition and Food Science, Faculty 
of Pharmacy, University of Granada, Granada, Spain

Background and Objectives: The interactions between 
infant formula components (proteins, fats, carbohydrates, vi-
tamin and minerals) mainly affect carbohydrates and proteins 
(Maillard reaction, MR), but those involving proteins are espe-
cially important in products used in infant feeding because of 
the high protein requirements of infants. Nonenzymatic brow-
ning reactions in 14 commercial powdered infant formulas 
(IF) (adapted, follow-up, hyperalergenic, and soybean-based) 
were evaluated. The objectives were to evaluate heat damage in 
commercial infant formulas by measuring the non-enzymatic 
browning indicators and to determine the nutritional value of 
these IF. 

Methods: Furosine, HMF and furfural were studied as in-
dicators of thermal damage and available lysine as nutritional 
indicator, determined by HPLC in phase reverse and UV de-
tector. 

Results:The values of furosine were very varied, being the 
minimal value for the IF 14 with proteins isolated of soy (79 
mg/100 g of protein) and the maximum for the IF 3 with whey 
protein hydrolyzed (1459 mg/100 g of protein). The available 
lysine contents were low (1.88-3.87 g/100 g of protein). HMF 
and furfural contents ranged between 1.28-14.2 and 0.06-0.62 
mg/Kg respectively. 

Conclusions: Similar IF show varied heat damage and nu-
tritional values. Between furosine and furfural was found a di-
rect correlation for what these indicators are proposed as use-
ful indicators to evaluate the heat damage in IF. All IF except 
one met the minimum requirements of lysine for a child of 3 
months. 

Key words: Infant formulas; furosine; HMF; furfural; avai-
lable lysine. 
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EFFICACY OF ZINC SUPPLEMENTATION ON IM-
PROVEMENT OF WEIGHT AND HEIGHT GROWTH 
OF HEALTHY 9-18 YEAR CHILDREN IN IRAN
F. Kaseb1, R. Fallah1

1Yazd University of Medical Sciences, Yarz, Iran

Background and Objetive: As an essential micronutrient, 
zinc has a critical role in human growth in different stages of 
life. The purpose of this study was to evaluate the effect of zinc 
supplementation on weight and height growth of non-zinc-
deficient healthy children. 

Methods: A parallel single-blinded randomized clinical 
trial was conducted on 9-18 year old healthy referred children 
to Pediatric Clinic of Shahid Sadoughi Hospital, Yazd, Iran 
from April to October 2011. Children were randomly assigned 
to two groups to receive daily supplementation of single dose 
of 5 mg zinc sulfate supplementation for 4 months or placebo. 
The primary variables were weight gain velocity, height gain 
velocity and serum zinc level that were evaluated before and 
four months after intervention. Secondary variable was clinical 
side effects. 

Results: 95 children including 48 girls and 47 boys with 
mean age of 12.2 ± 2.39 years were compared in two groups 
(zinc and placebo). Weight gain velocity (0.52±0.41 kg/month 
vs. 0.27±0.11 kg/month, p= 0.01) and height gain velocity 
(0.89±0.23 centimeter per month vs. 0.40±0.28 centimeter per 
month, p= 0.001) were higher in zinc group. Serum zinc level 
was not significantly different in both groups. Transient mild 
gastrointestinal side effects were seen in four children (8.3% ) 
in zinc group and treatment was stopped in none of children 
who suffered from them. 

Conclusion: Zinc supplementation can improve weight 
and height gain velocity of healthy 9-18 year-old children. 

Key words: Zinc, Supplement, Height, Weight, Children.
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PO3237
DIVERSITY OF VEGETABLES AVAILABLE IN BRAZI-
LIAN HOUSEHOLDS: DATA FROM THE 2008-2009 
HOUSEHOLD BUDGET SURVEY
R. Pereira1, V. Marins2, D. Minuzzo2, I. Alves1, G. Pereira1, 
T. Vasconcelos1, L. Monteiro1 
1Departamento de Nutrição Social e Aplicada, Uni-
versidade Federal do Rio de Janeiro, Rio de Janeiro, 
Brazil 
2Faculdade Arhur Sa Earp Neto, Petrópolis, Rio de 
Janeiro, Brazil

Background and Objective: Biodiversity loss and inade-
quate food consumption are critical challenges for decision-
makers in food and nutrition policies. Reducing the rapid loss 
of biological diversity is considered essential for food security 
and sustainable food production. As part of a comprehensive 
project characterizing food biodiversity in Brazil, this study ai-
med to describe the diversity of vegetables available in the five 
Brazilian geographic regions. 

Methods: Data came from the 2008-2009 nationwide Hou-
sehold Budget Survey. Household food availability was estima-
ted for each Brazilian geographic region (North, Northeast, 
Southeast, South, and Central-Western). All fresh vegetables 
acquired were identified. Common and scientific names were 
described and weekly per capita mean amounts available were 
estimated. 

Results: Eighty-four varieties of vegetables were available 
throughout Brazil. Fifty different varieties of vegetables were 
cited in the Northern and Northeastern regions; 53 in the Cen-
tral-West, 55 in the South, and 65 in the Southeast; 35 varieties 
were common to all regions. The most cited vegetable was the 
tomato, followed by onion and lettuce. Some varieties were ob-
served only in specific regions, for example, cassava leaves were 
available only in Central-Western households, sorrel (Rumex 
acetosa) and onion leaves were consumed exclusively in the 
Northeast, while asparagus and kohlrabi (Brassica oleracea var. 
gongylodes) were available solely in the South. In the Southeas-
tern region nine exclusie vegetables were reported. In Brazil, 
total mean weekly per capita amount of vegetables availability 
was 11.4 kg; the tomato was the most consumed vegetable with 
a per capita weekly availability of about 0.5 kg. 

Conclusion: The biodiversity of vegetables available in the 
Brazilian diet is limited, consequent to the reduced consump-
tion of these foods in the country, and revealed by the high pre-
valence of inadequate intake of several vitamins and minerals 
observed in this population. 

Key words: Food biodiversity, vegetables, Brazil, household 
expenditure survey.

PO3238
HUNGER IN THE MIDST OF PLENTY: THE NEED 
FOR PROMOTING NUTRITION THROUGH AGRI-
CULTURE EXTENSION SERVICES
C. Nyhus Dhillon1, K. Mosso2, M. Haruni1, V. Kamagen-
ge1, B. McIntyre3 
1Helen Keller International, Tanzania 
2Columbia Mailman School of Public Health, USA 
3Helen Keller International Washington DC, USA

Background and Objetive: Tanzania’s Lake Zone exhibits 
high household food and nutrition insecurity despite conside-
rable arable land access. Helen Keller International’s agricul-
ture-focused nutrition program, Enhanced Homestead Food 
Production (EHFP), combines home gardening, poultry rea-
ring and nutrition education to improve the nutritional status 
of women and children. A baseline survey was conducted to 
assess the nutritional status of women and children under 2 
y, home gardening and poultry rearing practices and nutrition 
knowledge. 

Methods: A two-stage cross-sectional sample household 
survey was conducted to represent the 12-village 2-district 
EHFP intervention population situated in the Lake Zone of 
Tanzania (n=300 households). 

Results: Very few households practice vegetable home gar-
dening (17.0%), although roughly two-thirds (59.5%) own land 
and cultivate crops (predominantly cassava and maize). Over 
1/3 of households grow fruit (papayas, oranges, mango, and 
banana) yet 30% of these households did not consume fruit in 
the previous month. Poultry rearing is common (72.0%) yet 
only 42% of households consumed chicken in the last week. 
Only 12% of children between 6 and 24 months of age received 
a minimum acceptable diet. Over 10% of women 20-29 had a 
BMI below 18.5. Children under 2 are experiencing high ra-
tes of childhood stunting (33.6%) and underweight (16.0%). 
Monthly growth monitoring attendance is high (80%) yet 87% 
of caretakers indicated that the child’s health and nutrition were 
not discussed when the child was last weighed. Only 12.8% of 
households indicated they utilize the services of government 
extension agents. 

Conclusions: Tanzania Lake Zone districts can benefit from 
nutrition-focused agricultural interventions like EHFP. Heavy 
dependence on semi-subsistence agriculture yet low uptake 
government extension services, and high rates of malnutrition 
despite regular clinic attendance, are both missed opportuni-
ties. District services should capitalize on local food diversity 
and encourage improved dietary diversity. 

Key Words: Sgriculture, home gardening, extension servi-
ces, nutrition education.
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PO3239
NEW DATA ON THE PRESENCE OF ORGANOCHLO-
RINE PESTICIDE RESIDUES IN BREAST MILK FROM 
MOTHERS IN A CENTRAL AREA OF TRANSYLVA-
NIA
D. Miere1, L. Filip1, R. Banc1, A. Cozma1, G. Zaharie1, Z. 
Moldovan2 

1University of Medicine and Pharmacy ‘Iuliu Hatie-
ganu’ Cluj-Napoca, Cluj-Napoca, Romania 
2National Institute of Research and Development 
for Isotopic and Molecular Technology Cluj-Napoca, 
Cluj-Napoca, Romania

Background and Objectives: Organochlorine pesticides, 
characterized by high chemical stability, emphasized persisten-
cy in the environment, liposolubility, is a category of pollutants 
that pose great public health concerns. They accumulates over 
time in fatty tissues, exerts toxic action on the body especially 
in periods of massive mobilization. Such mobilization takes 
place in case of increased energy demand, such as in period 
of lactation and are excreted in breast milk. Thus, in addition 
to maternal exposure to their toxic action, a major problem is 
the exposure of the infant to the breast milk, especially in the 
first months of life, when the milk is the only source of nouris-
hment for many infants. Moreover the European Union docu-
ments (CEC, 2001, a.) include chlorine pesticides on the list of 
substances which are suspected to interfering with hormones. 
These considerations support the need for continuous determi-
nation of organochlorine pesticide residue levels in breast milk 
in areas exposed to these contaminants. 

Methods: An area of interest in Romania for understanding 
the levels of organochlorine pesticide residues in breast milk 
is the town Turda and the surrounding area where, for various 
reasons, production, storage of waste, extensive use, there was 
a significant environmental pollution. Determination of pesti-
cides was performed by coupled system gas chromatograph-
mass spectrometer (GC/MS) in full scan mode at electron 
energy of 70 eV. 

Results: The present paper presents concentration of chlo-
rine pesticides determined from maternal milk collected from 
20 subjects. The detected compound are (p,p)-DDE, (o,p)-
DDE and DDT. The results are discussed in relation to age of 
mother and live site at regional level. 

Conclusions: The results obtained show the presence of or-
ganochlorine pesticide residues in alarming quantities in breast 
milk and hence in the diet of infants fed with mother’s milk. 

Key words: Organochlorine pesticides, mother’s milk, gas 
chromatography.

PO3241
MICROBIAL QUALITY OF FROZEN CHICKEN MEAT 
AT GROCERY STORES IN QENA GOVERNORATE
J. Daoud1, R. F, M M. Maky1

1South Valley University , Qena, Egypt

Background and Objectives: Chicken meat is the most po-
pular food worldwide and the Egyptian’s favorite meat at the 
moment due to their good nutritive values, high quality pro-
tein, and low fat content and economic values. 

Methods: 50 frozen chicken, 25 locally produced and 25 
imported samples were taken for detection of total aerobic, 
total coliform, total faecal coliform and total Escherichia coli 
counts. 

Results: The mean values of total aerobic, total coliform, 
total faecal coliform and total Escherichia coli counts for lo-
cally produced chicken were 2.1x103, 5.1x10, 4.9x10 and 3.5 
cfu/g for breast and 2.7x103, 6.4x10, 6.4x10 and 1.5x10 cfu/g 
for thigh samples respectively. Meanwhile, the mean values for 
total aerobic, total coliform, total faecal coliform and total Es-
cherichia coli counts for imported chicken meat were 5.4x102, 
4.0, 0 and 0 cfu/g for breast and 2.4x103, 5.2, 3.2 and 3.2 cfu/g 
for thigh samples respectively. It could not detected faecal co-
liform and Escherichia coli from breast samples of imported 
chicken. All samples were acceptable from microbiological 
slandered limits. 

Conclusions: The microbial qualities of locally produced 
chicken carcasses were higher than imported one in micro-
biological counts. The economic importances as well as public 
health significance of isolated microorganisms were discussed. 

Key words: Microbial Quality, Frozen Chicken Meat, Gro-
cery Stores.

PO3242
ANALYSIS OF NUTRIENT COMPOSITION OF TIGER 
NUT MILK
I. Hamzat1, M. Olumakaiye1

1Obafemi Awolowo University , Osun, Nigeria

Background and Objectives: In some developing coun-
tries, access to cow’s milk is not readily available to average 
inhabitants; therefore there is scarce milk supply in various 
countries and the ever increasing gap between the requirement 
and population. In view of this scarcity, efforts have been made 
over the years to develop alternative milk-like products from 
vegetable sources, termed Vegetable Milk. The objectives of 
this research were to: 1) To extract milk from Tiger nuts which 
are common plant foods in Nigeria, locally called aya, imumu, 
ofio; 2) To analyse the nutrient composition of Tiger nut milk; 
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3) To compare the nutrient composition of tiger nut milk with 
that of other milk types. 

Methods: To achieve these, four tests of quality was carried 
out: sensory evaluation, proximate analysis, micronutrient 
determination and microbiological quality. Data collected du-
ring these tests were summarized using percentages, means 
and standard deviation in which hypotheses were tested using 
mean comparison. 

Results: Proximate analysis showed that Tiger nut milk 
contains 87.30% moisture, 11.38 % carbohydrate, 0.63% fat, 
0.42% protein and 0.27% ash. Micronutrient analysis showed 
that Tiger nut milk contained 3375mg calcium, 3375mg mag-
nesium and 180mg Iron, Comparism analysis showed that 
Tiger nut milk was notably higher in carbohydrate, calcium, 
magnesium and Iron. Sensory evaluation analysis showed that 
in overall acceptability, soya milk received more preference 
than Tiger nut milk which was fairly acceptable as shown by 
the mean scores 4.00+0.71 and 3.24+1.20, respectively. 

Conclusion: As a result of these findings, it is been conclu-
ded that Tiger nut milk is a good source of milk in areas where 
accessibility and affordability for Cow milk is inadequate, also 
for people with lactose intolerance or galactosemia and vege-
tarians. 

Key words: Tiger Nuts, Milk, Sensory Evaluation, Nutrient 
Composition, Micronutrient determination.

PO3243
GENETIC VARIATIONS IN FE AND ZN CONTENTS 
OF GRAIN IN IRANIAN WHEAT LAANDRACES
B. Heidari1, S. Padash1, N. Daneshnia2 
1Department of Crop Production and Plant Bree-
ding, College of Agriculture, Shiraz University, 
Shiraz, Iran 
2Department of Crop Production and Plant Bree-
ding, College of Agriculture, Shiraz University, 
Shiraz, Iran 
3Department of Plant Protection, College of Agricul-
ture, Shiraz University, Shiraz, Iran

Background and Objetives: Malnutrition of micro-nu-
trients such as iron (Fe) and zinc (Zn) are becoming a major 
problem in populations living in less developed and developing 
countries. Wheat as one of the major food crops has received 
considerable attentions for increasing micronutrients. The aim 
of this study was to evaluate genetic variation of 50 Iranian 
wheat landraces. 

Methods: Landraces were grown for evaluation of Fe and 
Zn contents in the seeds in 2012 in field experiment station of 
Shiraz University, Iran. Fe and Zn contents were measured by 
atomic absorption model Shimatzu-AA-670. 

Results: Data indicated that Fe content varied from 24.9 
to 66.5 mg kg-1 and the landraces KC120, KC4559, KC4793 
and KC4858 with 66.5, 66.3, 64.1 and 64.0 mg kg-1 of seed dry 
weight had the highest Fe contents while the values in commer-
cial cultivars were from 52.6 to 54.8. The landraces KC4684, 
KC4542, KC4682 had respectively 38.6, 37.6 and 37.3 mg Zn 
kg-1. Heritability estimates indicated that Fe (97.7%) and Zn 
(96%) were highly heritable. Genotypic coefficient of variation 
(GCV) showed that there are great variations for Fe (22.2%) 
and Zn (19.9%) among wheat landraces. Grain yield was not 
significantly correlated with Fe (r= 0.04) and Zn (r=0.10) 
showing that selection for higher yield reduces micronutrient 
in the seeds of wheat genotypes. Our results indicated that the-
re are great variations for micro-nutrition’s of wheat landraces 
and Fe and Zn are highly heritable and that focusing on higher 
grain yield may reduce micro-nutrients. 

ConcIusion: Selection for higher Fe and Zn contents would 
results in commercial varieties that can be used for reducing 
malnutrition of human populations in developing countries. 

Key words: Fe, Zn, Wheat, Genetic variation.

PO3244
GENETIC VARIATION AND INTERRELATIONSHIP 
OF SEED MUCILAGE, SWELLING FACTOR AND 
AGRONOMIC PROPERTIES IN PLANTAGO OVATA
B. Heidari1, D. Karimi1, N. Daneshnia2, A. Dadkhodaei1 
1Department of Crop Production and Plant Breedin, 
College of Agriculture, Shiraz University, Shiraz, Iran 
2 Department of Plant Protection, College of Agri-
culture, Shiraz University, Shiraz, Iran

Background and Objetive: mucilage is edible and used in 
medicine for its demulcent properties. It is a polar glycoprotein 
and an exopolysaccharide. Mucilage can be used in gastrointes-
tinal inflammatory processes associated with topical irritation 
agents. The aim of this study was to evaluate mucilage content, 
swelling factor, morphological traits and antioxidants in seven 
wild P. ovata accessions that collected from different climates 
of south of Iran. 

Results: Data indicated that although the mean of square 
for mucilage content was not significant, it ranged from 0.10 g 
in the accessions of Darab to 0.15 g in Abadeh and Firuzabad. 
Seed swelling factor averaged 11 ml, was in the range of 8.2 to 
16.7 ml. Grain yield, averaged 4.9 g, ranged from 3 to 7.8 g in 
Jahrom and Marvdasht, respectively. The highest plant height 
was observed in Marvdasht (35.3 cm), Fasa (35.0 cm) and Aba-
deh (34.5 cm) while Darab (29.2 cm) was the shortest. The hig-
hest genetic coefficients of variation were observed for spike 
number (50.7%), catalase (47%), spike length (43%) and leaf 
area (43%). Among mucilage parameters, seed swelling factor 
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(24%) was highly variable. Correlation analysis indicated that 
seed swelling factor (r=-0.35) was negatively correlated with 
grain yield although mucilage content (r= 0.36) had positive 
correlation with grain yield. The wild accessions classified into 
three major groups based on their similarities in cluster analy-
sis. Seed swelling, grain yield, antioxidants and morphologi-
cal traits were highly heritable with heritability estimates over 
70%. 

Conclusion: the wild P. ovata genotypes are highly variable 
for grain yield and seed swelling factor that provide opportuni-
ties for producing high yielding mucilage varieties. 

Key words: Genetic variation, Grain yield, Mucilage, Plan-
tago, Swelling factor.

PO3245
BIODIVERSITY AND INTERRELATIONSHIP OF MI-
CRONUTRIENTS AND BAKING QUALITY IN WHEAT 
LANDRACES
N. Daneshnia1, S. Padash2, B. Heidari2

1Department of Plant Protection, Shiraz University, 
Shiraz, Iran 
2Department of Crop Production and Plant Bree-
ding, Shiraz University, Shiraz, Iran

Background and Objetive: Bread wheat is known for its 
baking quality but breeding for higher grain yield decrease 
baking quality and micronutrients. We aimed to evaluate the 
micronutrient and baking quality in wheat landraces. 

Methods: 50 wheat landraces and 10 commercial cultivars 
were cultivated for evaluation of Fe and Zn, baking quality and 
yield. The experiment was conducted in Shiraz University, Iran, 
in 2012. Fe and Zn contents were measured via atomic absorp-
tion. 

Results: Data indicated that the range for micronutrient of 
Fe in wheat cultivars (52.6-55.9 mg kg-1 seed dry weight) was 
lower than in landraces (64.0-66.8). Similar results indicated 
that wheat landraces had higher variations for Zn (18.6-38.6 
mg kg-1) than cultivars (13.0-29.0 mg kg-1). Gluten content 
varied from 11.1 to 19.6 % was lower in the landraces compa-
red to commercial cultivars. The highest (16.3-18 ml) Zeleny 
sedimentation volume (ZSV) in landraces belonged to KC4830, 
KC4697 and KC4687. Grain yield per plant varied from 6.0 in 
Falat to 11.8 g in the landrace KC4632. The highest genetic gain 
from selection belonged to Fe (44.7%), ZSV (37.5%) and Zn 
(37.4%). Fe and Zn contents were positively correlated (r=0.31) 
showing that selection for increasing Fe increases Zn content 
in wheat genotypes and vice versa. Grain yield had weak co-
rrelations with Fe (r= 0.04) and Zn (r=0.09) contents and had 
negative correlation with ZSV (r=-0.45) showing that attempts 
for increasing yield decrease baking quality and does not affect 
micronutrients accumulation. 

Conclusions: Results indicated that wheat landraces had 
greater variations and higher micronutrients than commercial 
genotypes and breeding for higher grain yield may decrease ba-
king quality and micronutrients content. Wheat landraces pro-
vide opportunity for incorporation of higher micronutrients 
into the commercial cultivars. 

Key words: Gluten, Landraces, Micronutrients, Variation, 
Wheat.

PO3246
GENETIC DIVERSITY IN MUCILAGE CONTENT OF 
PLANTAGO MAJOR
N. Daneshnia1, B. Heidari, D. Karimi
1Department of Plant Protection, College of Agricul-
ture, Shiraz University, Iran 
2Department of Crop Production and Plant Bree-
ding, College of Agriculture, Shiraz University, Iran

Background and Objetive: Plantago major, a species of 
Plantago is native to most of Europe and northern and central 
Asia, but has widely naturalised elsewhere. The leaves are edible 
as a salad green when young and tender and contain calcium 
and other minerals, with 100 grams of plantain containing ap-
proximately the same amount of vitamin A as a large carrot. 
We aimed to evaluate the mucilage content, swelling factor and 
morphological traits of Plantago plants. 

Methods: Eighteen wild P. major accessions were collected 
from different climates of south of Iran at Shiraz University, in 
2011. 

Results: Data indicated that the ranges for mucilage con-
tent and swelling factor were 0.02-0.06 g and 7.9-12.6 ml res-
pectively. The wild accessions of Mashhad (0.06 g per dry seed 
weight), Kashmar (0.06 g) had the highest mucilage content. 
Mashhad and Kashmar with 172.8 g and 152.5 g showed the 
highest grain yield per plant. Mucilage content and grain yield 
had positive correlation (r= 0.30). There was great variation for 
seed swelling factor and the highest swelling factor belonged to 
Ferdows (12.6 ml) and Kashmar (12.1 ml). The lowest mucilage 
content (0.02 g) and swelling factor (7.9 ml) belonged to Shi-
raz and Golpaygan accessions respectively. Genetic coefficient 
of variation (CVg) was relatively high for mucilage content 
(CVg=20.3%), mucilage swelling factor (CVg=33.5%) and gra-
in yield (CVg= 38.7%). Stepwise regression analysis indicated 
that mucilage swelling factor (R2= 0.28) and grain weight (R2= 
0.17) were highly contributed in grain yield variation of Plan-
tago plants. 

Conclusion: the results indicated that there were great 
variations for mucilage and swelling factor and grain yield of 
Plantago genotypes that can be used in breeding high yielding 
varieties. 

Key words: Genetic variation, Mucilage, Plantago.
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PO3247
EFFICACY OF MALIC ACID AND MODIFIED AT-
MOSPHERE PACKAGING AGAINST CAMPYLO-
BACTER JEJUNI IN POULTRY
E. Gonzalez-Fandos1, N. Maya1 
1University of La Rioja, Logroño, Spain

Background and Objectives: Raw poultry is a well-recog-
nized source of Campylobacter jejuni and many surveys have 
confirmed the presence of this pathogen on fresh poultry. The-
re is a great interest in reducing surface microbial contamina-
tion of poultry, with particular regard to reducing the levels of 
pathogens. The aim of this study was to evaluate the combined 
effect of malic acid washing and packaging in modified atmos-
pheres on the growth of Campylobacter jejuni on poultry legs 
stored at 4ºC. 

Methods: Fresh chicken legs were inoculated with Cam-
pylobacter jejuni. After the inoculation, the chicken legs were 
dipped into a 2% malic acid solution or distilled water (con-
trol). Inoculated samples were packaged under different gas 
mixtures: vacuum, 20%CO2/80%N2, 40%CO2/60%N2 or air 
Surface pH values, sensorial characteristics and Campylobac-
ter jejuni, mesophiles and psychrotrophs counts were evalua-
ted after treatment (day 0) and after 1, 3, 6, 8, 10, 13, 15 and 17 
days of storage at 4º C. 

Results: Significant differences (p<0.05) in mesophiles and 
psychotrophs counts were found between the legs treated with 
2% malic acid and the control legs after treatment. The lowest 
mesophiles counts were observed in those samples packaged in 
40%CO2/60%N2. Legs washed with a 2% malic acid solution 
showed a significant (p<0.05) inhibitory effect on Campylobac-
ter jejuni compared to control legs, being about 1.38 log units 
lower in the first ones than in control legs after treatment. No 
significant reduction on Campylobacter jejuni was observed in 
samples packaged in modified atmospheres. 

Conclusions: Immersion of chicken legs in a 2% malic acid 
solution can reduce Campylobacter jejuni populations on fresh 
poultry. Atmospheres containing 20%CO2 or 40%CO2 are not 
able to reduce Campylobacter jejuni. 

Key words: Food safety, poultry, modified atmosphere pac-
kaging. 

Acknowledgements: The authors thank the Regional Go-
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 PO3248
EFFICACY OF TRISODIUM PHOSPHATE AGAINST 
SALMONELLA ATTACHED TO POULTRY SKIN DU-
RING REFRIGERATED STORAGE
E. Gonzalez-Fandos1, C. Ferreira1 
1University of La Rioja, Logroño, Spain

Background and Objectives: Raw poultry is a well-recog-
nized source of Salmnella spp. and many surveys have confir-
med the presence of this pathogen on poultry. The presence 
of Salmonella in poultry receives major attention because of 
the importance of this bacteria as causative agent of human 
foodborne illness. There is a great interest in reducing surfa-
ce microbial contamination of poultry, with particular regard 
to reducing the levels of pathogens. The aim of this study was 
to evaluate the effect of trisodium phosphate washing on the 
growth of Salmonella on poultry legs stored at 4ºC for 8 days. 

Methods: Fresh chicken legs were inoculated with Salmo-
nella. After the inoculation, the chicken legs were dipped into 
either a 8, 10 or 12% trisodium phosphate solution or distilled 
water (control). Surface pH values, sensorial characteristics 
and Salmonella and mesophiles counts were evaluated after 
treatment (day 0) and after 1, 3, 6 and 8 days of storage at 4º C. 

Results: Significant differences (p<0.05) in mesophiles 
counts were found between the legs treated with trisodium 
phophate and the control legs. Legs washed with a 12% tri-
sodium phosphate solution showed a significant (p<0.05) in-
hibitory effect on Salmonella compared to control legs, being 
above 1.0 log unit lower in the first ones than in control legs 
after treatment. After treatment, Salmonella counts were 2,65 
log cycles lower in legs treated with 12% trisodium phosphate 
than in control ones. 

Conclusions: Immersion of chicken legs in a trisodium 
phosphate solution can reduce Salmonella populations on 
fresh poultry. 

Key words: Food safety, poultry, pathogens. 
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PO3249
NUTRITIONAL AND SENSORY STABILITY OF STO-
RED HOME MADE ROSELLE JUICE
O. Ashaye1 

1Obafemi Awolowo University, Institute of Agricul-
tural Research and Training , Osun, Nigeria

Background and Objetive: Roselle juice is known to be rich 
in nutrients and is one of the most widely consumed drinks in 
Africa, Asia and South America. At present there is little infor-
mation on the storage stability of the drink. The carotenoid, an-
tioxidant, antinutritional and sensory stability of stored home 
made roselle juice was investigated. 

Methods: Control (Commercial roselle juice), and freshly 
prepared 10% 20%, 30%, 40% and 50% roselle juice were stored 
under cold temperature (8±2oC) for a period of two weeks. The 
juice where evaluated at 0 day, 1 week and 2 weeks for chemi-
cal properties such as (Carotenoid, vitamin C, titratable acidity, 
pH, specific gravity, total solids and ash) antinutritional factors 
(saponin, tannin, phytate and oxalate). Sensory evaluation was 
done by a 10 member panel made of male and female adults. 

Results: Fifty percent (50%) roselle juice at 0 day was 
significantly higher than other roselle juice in titratable aci-
dity (0.097%), specific gravity (0.962%), ash (0.062%), Vita-
min C, (8.700mg/100g), carotenoid (461.05μg/100g), tannin 
(0.037%) and oxalate (1.705%). In sensory attributes, there 
was increased preference for roselle juice from 10%-30%. 
There was a concomitant decrease in some chemical proper-
ties and antinutritional factors with increase in storage time. 
The concomitant decrease in carotenoid at zero day ranged 
between (424.250μg/100g -461.050μg/100g) compared with 
(386.350μg/100g -439.400μg/100g) at two weeks and in vita-
min C, it ranged between (7.820-8.700mg/100g ) at zero day to 
(6.425-8.415mg/100g) at two weeks. In sensory attributes, the-
re was still an increased preference for roselle juice from 10%-
30% at two weeks of storage. Fifty percent roselle juice received 
lower scores at two weeks of storage. 

Conclusion: Generally, roselle juice between 10%-30% was 
acceptable in sensory scores at two weeks and there was no ad-
verse change in the nutritional quality of the juices. 

Key words: Roselle, antinutritional, carotenoid, sensory, 
vitamin C.

PO3250
STUDY ON HISTAMINE CONTENT IN ROHU FISH 
(LABEO ROHITA) SOLD IN NEPALESE MARKETS
K P. Rai1, H. Pradhan1, B K. Sharma1, B P. Shrestha1 
1Department of Food Technology and Quality Con-
trol, Central Food Laboratory, Kolkata, Nepal

Background and Objetive: Histamine is a biogenic amine 
that occurs in many food products particularly in histidine rich 
fishes, which is converted enzymatically by some spoilage bac-
teria into histamine. Different analytical methods such as TLC, 
ELISA, Colorimetric, HPLC, GC-MS, Fluorometery have been 
developed for the estimation of such amines in different food 
products. However, a simple and easy colorimetric method was 
applied for determination of histamine content in fish samples 
which showed the R2= 0.998, LOQ and LOD value for hista-
mine in frozen fish samples were determined as 0.02mg/100g 
and 0.006mg/100g respectively. This study was designed to stu-
dy the histamine content in Rohu (Labeo rohita) fish, which 
is a very popular variety of fresh fish sold in Nepalese mar-
kets mainly imported from India and some are also produced 
within the country. 

Methods: Altogether 53 fish samples were collected from 
different main markets of Nepal. 

Results: Only the 7.54% of fish samples collected from Bi-
ratnagar and Birgunj were found to be exceeded in histamine 
content showing the range of ND to 8.05mg/100g. Beside these 
samples, all were found within the limit of recommended con-
centration i.e. 5mg/100g of US FDA. 

Conclusion: It can be concluded that most of Rohu fish sold 
in Nepalese markets were found within safe level for histamine 
and there would be less chance of histamine poisoning due to 
consumption of such fish in Nepal. However, the cold chain 
should be maintained during whole chain of transportation to 
selling points to prevent the growth of spoilage bacteria that 
might cause production of histamine in such fish. 

Key words: Histamine, Rohu (Labeo rohita), Colorimetric 
method, Nepal.
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PO3251
OXIDATIVE STABILIZATION OF COOKING OIL 
BLEND WITH LEAF EXTRACT OF EUCALYPTUS CI-
TRIODORA
S A S. Chatha1, S. Ali1, Q. Ali2, A I. Hussain1, M U. Arshad3 
1Institute of Chemistry, Government Collage Uni-
versity, Faisalabad, Pakistan 
2Department of Botany, Government Collage Uni-
versity, Faisalabad, Pakistan 
3Department of Food Science, Government Collage 
University, Faisalabad, Pakistan

Background and Objetive: Lipid peroxidation not only li-
mits the shelf-life of vegetable oil but also has serious health 
and economic concerns. Synthetic antioxidants commonly 
used to improve the shelf life and the oxidative stability of lipids 
is being discouraged by the consumers due to their perceived 
carcinogenicity. The scientists are investigating different plants 
material as an alternate source of safe, nutritious and natural 
antioxidant to be added in lipid food to cope the recent cha-
llenges. The present study was conducted to assess the effects 
of Eucalyptus citriodora leaf extract on the oxidative stability 
of blended vegetable oil (Canola, Rap seed and Sunflower oils; 
45:20:35 v/v, respectively). 

Methods: The blended oil was stabilized (@300 mg/L) with 
ethanolic extract of Eucalyptus citriodora leaves and heated at 
65°C for 8 hours daily for the period of 100 days. The oxidative 
stability of stabilized and control sample (un-stablized) vegeta-
ble oil was measured following the parameters such as free fatty 
acid (FFA) contents, peroxide value (PV), sponification value 
(SV), iodine value (IV), color, cloud point and refractive index 
(RI) after every 10 days, periodically. 

Results: Data showed that E. citriodora leaf extract was very 
effective to maintain the oxidative stability of blended vegeta-
ble oil for long duration as compared to control oil samples. 

Conclusion: it can be concluded that E. citriodora leaf ex-
tract is a potent source of natural antioxidants and can be used 
to improve the shelf life of vegetable oils.

PO3252
COMPARATIVE EFFECT OF DIFFERENT SMOKING 
PROCESS ON BIOCHEMICAL, MICROBIAL AND 
SENSORY CHARACTERISTICS OF PACIFIC OYSTER 
CRASSOSTREA GIGAS
S. Selmi1, N. Bouriga2, N. Toujani1 
1Institut National de Nutrition et de Technologie 
Alimentaire, Tunisia 
2Institut Supérieur de Pèche et d’Aquaculture de 
Bizerte, Tunisia

Background and objectives: As fresh seafood, oyster was 
characterized by high initial load of microflora and short shelf-
life, which causes substantial practical problems for its distri-
bution. This paper deals with the effects of different smoking 
procedures and chilled storage period on pacific oysters, as as-
sessed by microbiological and chemical parameters. Hedonic 
tests were also performed to assess consumers’ perceptions and 
preferences towards different smoking temperatures. 

Methods: Pacific oysters of commercial size measuring 
were kept in ice and transported to the laboratories where they 
were rapidly scrubbed, rinsed and the meat was aseptically ex-
tracted. The freshly extracted meats were separated in to two 
lots: (i) the first one was used for raw material, (ii) the second 
lot was processed according to the three smoking methods (S1: 
smoking at 45°C; S2: smoking at 85°C; S3: smoking at 125°C). 

Results: N-3 and n-6 polyunsaturated fatty acids levels were 
0.81 and 0.11 g/100g fresh oyster respectively. After processing, 
all fatty acid groups increased (p<0.05) with higher levels in 
oyster smoked at 125°C. However, storage period didn’t have 
any effect on fatty acid contents. So, saturated, monounsatu-
rated and polyunsaturated fatty acids (4.22; 2.08 and 3.80 g 
100 g oyster) contents remain unchanged after 28 days of chill 
storage. Based on sensory and microbial data, the three smo-
king methods applied, resulted in a clear preservative effect 
on oyster samples. Independently of storage time, hot smoked 
samples (85°C and 120°C) were perceived to be significantly 
(p<0.05) more acceptable than other samples. Smoking process 
significantly lessened the levels of different strains and pseudo-
monas was completely eradicated (p<0.05). 

Conclusions: Assessment of the oyster’s quality at different 
brining-smoking methods lessened the growth of bacteria and 
led to an appreciated product with higher n-3 and n-6 polyun-
saturated fatty acids content. 

Key words: Oyster, Smoking, Quality, Fatty acids.
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PO3253
FOOD AUTHENTICITY FOR FOOD SAFETY
A. Obiedzinska1 
1General Economics Department, Institute of Agricul-
tural and Food Economics, National Research Institute, 
Warsaw, Poland
Background and Objectives: Food safety and food authen-

ticity are related topics that concern all over the world. It is very 
important to make sure that the food we purchase are of high 
quality and safe for consumers. Counterfeiting of food has and 
can have a number of consequences (e.g. economical or con-
sumers health and wellbeing). Adulteration of food and unfair 
trade practices, in general food authenticity and traceability 
practices are monitored in Poland by national official food con-
trol agencies. 

Methods: Food quality, safety and authenticity reports were 
obtained from Poland national official food control agencies. 

Results: Comparing data of quality control of agricultural 
and food products over the years in Poland there is a clear ten-
dency of improving of food quality, organoleptic properties of 
food available on the polish market. The physical and chemical 
properties of food are slightly deteriorated but still are at low 
level (less than 3% of controlled food). Majority of food fraud 
cases are mainly dealing with mislabeling, false declaration of 
content and/or health claims. Most problems were related to 
cereals and cereal products, meat and meat products, fish and 
fish products. Comparing latest data on food authenticity there 
is a decreasing trend of adulteration of meat, butter and olive 
oil due to growing awareness of growing availability of efficient 
analytical capabilities to control safety, and quality and protect 
authenticity of food from “farm to fork”. 

Conclusions: There is a need for straightening framework 
approach to food law, based on integrated approach to food 
safety and quality from “farm to fork” with clearly defined du-
ties and responsibilities of food operators. There is also need 
for elaboration fast and efficient analytical methods to be used 
for food authenticity, traceability and prevent fraudulent prac-
tices and build confidence to food chains. 

Key words: Food safety, authenticity, adulteration.

PO3254
COMPARISON OF THE SENSORY CHARACTERIS-
TICS OF COMMERCIAL RED PEPPER POWDER 
PRODUCED IN ASIAN COUNTRIES
J H. Yang1, M A. Lee1, J E. Cho1, Y B. Chung1, H Y. Seo1

1World Institute of Kimchi, Gwangju, Republic of 
Korea

Background and Objective: The chemical and sensory pro-
perties of the red pepper powder produced in the Asian coun-
tries (India, Vietnam, China, and Korea) were evaluated. 

Methods: To investigate the effects of the red pepper pow-
der on Kimchi taste,capsaicinoids, organic acids, and free su-
gars and sensory properties were studied to compare the quali-
ty of the red pepper powders. Result and 

Conclusions: Total capsaicinoid, organic acids and free su-
gar contents of red pepper powder were 21.01 to 88.30mg/kg, 
111.75 to 170.82mg% and 5.50 to 19.95mg%, respectively. The 
highest content of capsaicinoids was the produced in Vietna-
meseas 88.30mg/kg, whereas Chinese was the lowest, showing 
21.01mg/kg. Organic acids such as citric acid were significantly 
higher of commercial red pepper powder produced in Asian-
countries. The highest content of citric acid was produced in 
India as 106.63±2.62mg% and Vietnamese was the lowest as 
55.33±7.54mg%.The sensory evaluation data showed that the 
red pepper powders produced in India had the highest value 
of sourness and total overall strength of 2.45 and 6.73, respec-
tively. The red pepper powders produced in Vietnam had the 
lowest value of sourness and sweet taste of 1.95 and 1.48. As a 
result of the sensory evaluation, overall acceptability of the red 
pepper powders was highly influenced by the contents of fruc-
tose (3.18 to 11.24 mg%), glucose (2.32 to 8.71 mg%) and citric 
acid (55.33 to 106.63 mg%). Vietnamese red pepper powder 
showed higher amount of capsaicin content and obtain higher 
sensory evaluation in hot taste. 

Key words: Sensory characteristics, Red pepper powder, 
Capsaicinoids, Asian countries, Kimchi.
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PO3255
ECO NUTRITION. RETHINKING ASSESSMENT OF 
NUTRITION AND CLIMATE IMPACT IN PUBLIC 
PROCUREMENT STRATEGIES – CASE-INSIGHTS 
FROM INTERVIEWS WITH FOODSERVICE PROFES-
SIONALS
B E. Mikkelsen1

1 AAU.MENU, Aalborg University, Copenhagen, 
Denmark

Background and objectives: Food intake has not only a 
significant impact on individual and population health. The 
environmental impact of food production and consumption is 
among the most important causes of climate change and con-
tributes to a substantial part of greenhouse gas (GHG) emis-
sion. Especially the impact of public food seems to be in focus 
since there is an increasing expectation to take both climate 
and nutrition into consideration when planning public food 
and since public foods in many cases are expected to play an 
active role in public climate mitigation strategies. The objective 
of the study was to explore the views of public food planners on 
the issue of eco-nutrition and to determine the need for future 
menu planning tools that might be able to fulfil the needs for 
integrated nutritional and climate impact assessment in public 
foodservice. 

Methods: In depth interviews were carried out with admi-
nistrative dieticians in 5 public food service units at hospitals 
and large institutions in Denmark. An open ended protocol 
were used and interviews were transcribed and a thematic text 
analysis carried out. 

Results: Results showed that dieticians increasingly are fa-
ced with demands on being able to declare the climate impact 
of public food menus in addition to the nutritional impact and 
that the food and nutritional planning of diets are increasingly 
computer and database driven. 

Conclusion: There is a need for integrating traditional in-
formation on nutrient content with climate impact informa-
tion in foods used for menu planning and dietary assessment 
in public food service. Official food composition databases 
should integrate climate impacts and models for the integra-
tion of such data should be agreed on by involving both climate 
and nutrition expertise. 

Key words: Econutrition, public food service, climate im-
pact, food composition.

PO3256
RELATIONSHIP BETWEEN CHEMICAL PROPER-
TIES AND SENSORY EVALUATION IN COMMER-
CIAL KIMCHI
M A. Lee1, H Y. Seo1, J E. Cho1, J H. Yang1, Y B. Chung1 
1World Institute of Kimchi , Seo-gu, Kwangju-si, 
Republic of Korea

Background and Objetive: The aim of the present investi-
gation is to study interactions between chemical properties and 
sensory characteristics of Kimchi. 

Methods: The chemical properties and sensory characte-
ristics of market-available Kimchi from 44 companies were 
evaluated in comparison. Firstly, freshly made Kimchi were 
purchased from the market and the chemical properties of 
Kimchi were determined by measuring pH, titratable acidity, 
salinity, and capsaicinoid contents. The sensory characteristics 
included 10 items with a 5 score scale: color, hot taste, salty 
taste, sour taste, sweetness, off-flavor, anchovy flavor, garlic 
flavor, texture, and overall preference. The sensory descrip-
tors were determined by a panel composed of 50 people aged 
20~50 years. The second step consisted in studying interactions 
between chemical properties and sensory evaluation. The che-
mical properties of commercial fresh Kimchi are significantly 
different that it showed pH of 3.99 ~5.84, titratable acidity of 
0.56~1.12%, salinity of 1.17~2.87%, and capsaicinoid contents 
of 0.44~3.15mg%. Sensory assessment of sour taste was po-
sitively related to the titatable acidity and pH was negatively 
related. The salinity was also positively related to salty taste. 
In particular, capsaicinoid contents showed a close relationship 
with hot taste for Kimchi (R2=0.508). Also, it was analyzed co-
rrelation coefficient (R2) of independent variable (overall pre-
ference) between sensory attribute in commercial Kimchi. The 
result of regression analysis, R2 in the color, off flavor, hot taste 
showed, 0.664, -0.576, 0.708, respectively. 

Conclusion: It was found that saltinity, color, and hot taste 
had the greatest effect on the overall preference in commercial 
Kimchi. 

Key words: Kimchi, sensory characteristics, preference, 
chemical properties.
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PO3257
OXIDATION AND HYDROLYTIC PROFILES OF COR-
NICABRA VIRGIN OLIVE OILS OBTAINED FROM 
OLIVE FRUITS HARVESTED AT THREE DIFFERENT 
MATURATION DEGREES
R. Olivero-David1, C. Mena1, M A. Pérez-Jimenez1, G. 
Vergara1, B E. Sastre1, C. de Lorenzo1, F J. Sánchez-Mu-
niz2 

1Instituto Madrileño de Investigación Agraria y De-
sarrollo Rural Agrario y Alimentario. Madrid, Spain 
2Departamento de Nutrición. Facultad de Farmacia, 
Universidad Complutense de Madrid, Madrid, Spain

Background and Objetive: Virgin olive oil is the most re-
presentative oil produced and consumed in the Mediterranean 
basin. This oil has nutritional, cultural and gastronomic impor-
tance due among several reasons to its fatty acid composition 
and minor compounds profiles. However, the concentration 
of antioxidants as polyphenols and tocoferols could be highly 
dependent on the harvesting and maturation degree of olive 
fruits. We aim to compare the total, oxidative and hydrolytic 
alterations of three virgin olive oils obtained from olive fruits 
of Cornicabra variety of three different degree of maturation. 

Methods: Harvesting of Cornicabra olive fruits was perfor-
med in three different periods (C1, C2 and C3) separated by 
periods of two-week using the ABENCOR system. The total al-
teration as polar content (PC) and the oxidative and hydrolytic 
alterations were tested by column chromatography followed by 
HPSEC analysis of the isolated polar fraction. 

Results: The oil obtained from the first harvesting (C1-
oil) showed the lowest PC (amounts in g/100 g oil) 1.93±0.07 
followed by the C2-oil (2.15±0.16) and finally by the C3-oil 
(2.70±0.04) (all P<0.05). Oils did not significantly differ in tri-
glyceride dimers but C1-oil shows less oxidized triglycerides 
(0.39±0.02) than C2-oil (0.61±0.10) and C3-oil (0.84±006) (all 
P<0.05). Oils did not differ in isolated diglycerides, monogly-
cerides and free fatty acids; however, C1-oil and C2-oil showed 
less hydrolytic alteration than C3-oil (P<0.05). 

Conclusion: Data clearly suggest that oils obtained from 
the last harvesting show higher autooxidation and hydrolytic 
alterations due probably to its lower antioxidant compound 
content (e.g polyphenols). These facts have permitted us to es-
tablish the optimum period for fruit collection in order to keep 
their antioxidant and shell-life properties. 

Key words: Cornicabra, olive fruit, olive oil, maturation, 
harvesting, oxidation, hydrolysis. Granted by project INIA 
RTA 2010-00097.

PO3258
THERMAL OXIDATION IN THREE DIFFERENT PI-
CUAL EXTRA VIRGIN OLIVE OILS DURING POTATO 
FRYING
R. Olivero-David1, C. Mena1, M A. Pérez-Jiménez1, G. 
Vergara1, B E. Sastre1, C. de Lorenzo1, S. Bastida2, F J. 
Sánchez-Muniz1

1Instituto Madrileño de Investigación Agraria y De-
sarrollo Rural Agrario y Alimentario. Madrid, Spain 
2Departamento de Nutrición. Facultad de Farmacia, 
Universidad Complutense de Madrid, Madrid, Spain

Background and Objetive: Fried food consumption has 
gain popularity and gastronomic relevance. Due to economical 
and health aspects the knowledge of stability and shell-life of 
oil used in frying is of main importance. We aim to compare 
the thermal oxidation degree induced during potato frying in 
three extra virgin olive oils obtained from Picual olive fruits 
harvested at three different levels of maturation. 

Methods: Olive fruits of Picual variety obtained in three 
successive harvesting (C1, C2, and C3) separated by two week 
periods were obtained. Olive oil was extracted using the ABEN-
COR system. Domestic fryers of 1.1 L vessel volume were used 
to fry sets of 183 g potato. Forty discontinuous fryings were 
performed. Fresh oil was added after each 5 fryings. Oil total 
alteration was evaluated as polar compounds (PC). The HPSEC 
analysis also permitted quantifying polymerized compounds 
(oligomers and dimers of triglycerides, PTG+DTG), oxidized 
triglycerides (OTG) and hydrolytic compounds. 

Results: The PC, PTG+DTG, and OTG linearly increased 
during frying in the three oils (all P<0.01; r2 >0.949). After 
40 fryings the three olive oils presented PC and thermal oxi-
dation far from the cut-off points marked by present regula-
tions. Oil obtained from mature olive fruits (C3-oil) increased 
PC 0.412±0.010 g/100 g oil each frying while PC increase in 
medium- and lower maturation-oils was 23% and 25.5% less, 
respectively. Similarly, the oil obtained from the more matu-
re fruits displays the higher increase rate for PTG+DTG and 
OTG. 

Conclusion: Results clearly suggest that Picual olive oils ob-
tained from lower and medium maturation degrees performed 
better on potato frying. 

Key words: Picual variety, extra virgin olive oil, frying, po-
tato, thermal oxidation. Granted by project INIA RTA 2010-
00097.
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PO3259
SHORT-TERM DIGESTIBILITY OF KETOLINOLEIC 
ACIDS AND TOTAL OXIDIZED FATTY ACIDS IN 
FASTED AND NON-FASTED RATS
S. Bastida1, R. Olivero1, A. Paduano2, V. Fogliano2, M. 
Gonzalez-Muñoz3, J. Benedí1, R. Sacchi2, F. Sánchez-
Muniz1 
1Universidad Complutense de Madrid, Madrid, 
Spain 
2Università degli Studi di Napoli Federico II, Napoli, 
Italy 
3Universidad de Alcalá, Madrid, Spain

Background and Objetive: Western diets contain substan-
tial amounts of lipid oxidation products. Highly thermal oxi-
dized oils are partially digested and absorbed but the absorp-
tion of individual groups of compounds is unknown. We aim 
to investigate the effects of oil oxidation and fasting status on 
short-term digestibility of oxidized fatty acids (ox-FA) and ke-
tolinoleic acids (keto-LA) of used in frying sunflower oils were 
evaluated. 

Methods: During three days 12 rats were overnight fasted 
while other 12 had free access to diet. From day 4, and for 4 
days, two control groups of rats, nonfasted (NFC) and fasted 
(FC), received the same amount of fresh oil, and two groups of 
rats, nonfasted (NFT) and fasted (FT), received 1 g/100 g body 
weight of sunflower oil reused from 40 deep-frying processes. 
Intra-intestinal MDA together with Ox-FA and keto-LA were 
determined 5 hours after the last administration in the various 
gastro-intestinal compartments. 

Results: MDA and keto-LA concentrations correlated each 
other (P < 0.05). Ox-FA and keto-LA levels found in the gastric 
lumen suggest that digestion contributes to these compounds 
formation. Oil digestibility was highest in NFC and lowest in 
FT rats. NFT and FT rats had higher (at least P < 0.05) intra-
intestinal MDA, ox-FA and keto-LA than NFC and FC. 

Conclusions: Oil alteration influenced the digestibility of 
total-ox-FA and keto-LA more than fasting. Total ox-FA and 
keto-LA were poorly absorbed during the first 5 h after the 
fresh oils administration but efficiently absorbed after the al-
tered oil administration. The consumption of products con-
taining oxidized fatty acids must be avoided overall after large 
periods of fasting. 

Key words: Absorption, Frying oils, Ketolinoleic acids, 
MDA, Oxidized fatty acids. Granted by the Spanish project 
AGL-2008 04892-C03-02 and by Consolider-Ingenio 2010 
project reference CSD2007-00016. 

PO3260
NUTRITIONAL DVERSITY OF NATIONAL FOOD 
SYSTEMS LINKED TO CHILD NUTRITION
R. Remans1, S. Wood1, N. Saha1, T L. Anderman1, R. De-
Fries1 
1The Earth Institute at Columbia University , Palisa-
des, USA

Background and Objetive: Efforts to increase yields have 
largely excluded consideration of the diversity of food items 
and their nutrients (nutritional diversity), though this is recog-
nized as a crucial component for human health. In this study, 
we explore two key empirical questions: (1) does nutritional 
diversity of national food supply help explain patterns of nu-
trition-related health outcomes? (2) do countries with more 
diverse food production systems have greater diversity in their 
food supply? 

Methods: We integrated agriculture, economic and health 
data for 153 countries from FAOSTAT and the World Bank 
database for two time periods 2000-2009 and 1990-1999. Nu-
tritional diversity was calculated using three complementary 
diversity metrics, integrating tools from nutrition and ecolo-
gy science: Shannon, Modified Functional Attribute Diversity 
(MFAD), and the percent of energy derived from non-staple 
food items. 

Results: We find strong associations between nutritional 
diversity of the food available for consumption in a country 
(food supply) and key child nutriition outcomes. Furthermore, 
we find that in low-income countries food supply diversity is 
dependent on national production diversity, while for middle- 
and high-income countries income and trade are better pre-
dictors. 

Conclusions: Our results provide evidence that national-le-
vel food policies should integrate metrics of nutritional diversi-
ty in addition to the economic, caloric, and yield-based metrics 
commonly used to assess and guide agricultural systems. 

Key words: Nutritional diversity, food systems, child nutri-
tion.

PO3261
ASSESSMENT OF CAFETERIA MENUS WITH NU-
TRIENT PROFILING MODELS
D. Dikmen1, G. Pekcan1

1Hacettepe University Faculty of Health Sciences 
Nutrition and Dietetics Department Ankara, Anka-
ra, Turkey

Background and Objectives: Nutrient profiling is the 
science of categorization of foods according to their nutrient 



1839Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

composition. Serving a healthier cafeteria menu is essential for 
the health of the consumers. The objective of this study was to 
test the efficacy of nutrient profiling models in the assessment 
of cafeteria menus served in universities. 

Methods: Monthly lunch menus of five university (3 private 
and 2 public university) cafeteria which are located in Ankara, 
Turkey were evaluated according to their macro and micro nu-
trient contents, in meeting the daily energy and nutrient needs 
of the university students. Also menus were evaluated by Nu-
trient Rich Food Index 9.3 (NRF 9.3), Food Standards Agency 
(FSA) FSA-Ofcom WXY and International Choices Program-
me (ICP) Nutrient Profiling Models. 

Results: It was determined that, in cafeteria menus the ave-
rage percentage of energy from carbohydrates, protein and die-
tary fat were 44.7%, 15.4% and 40%, respectively. According 
to NRF 9.3 model lowest score was 12.3 and the highest score 
was 16.5. Using FSA-Ofcom WXY model all the scores were 
below 4 and menus were considered as healthier. Mann Whit-
ney U test was used to compare models in universities and no 
statistically significant difference was found (p>0.05). Mainly, 
fiber (49.1%) and saturated fatty acids (78.5%) criteria were not 
complied, in menus, when ICP Model was applied. In the study, 
similar results were determined with NRF 9.3 and ICP models. 

Conclusions: It could be concluded that nutrient profiling 
models could be used objectively to evaluate the nutritional 
profiling of the cafeteria menus. According to the results of this 
study, ICP nutrient profiling model looks more appropriate to 
evaluate the cafeteria menus. 

Key words: Cafeteria menus, nutrient profiling models, 
school health.

PO3262
CONSUMERS` WILLINGNESS TO EAT CHOLESTE-
ROL-LOWERING FOODS: THE ROLE OF FAMILIA-
RITY, BELIEFS AND ATTITUDES
E. Babicz-Zielinska1, M. Jezewska-Zychowicz2, A. Da-
browska1 
1Department of Trade and Services, Gdynia Mariti-
me University, Poland 
2Department of Organization and Consumption 
Economics, Warsaw University of Life Sciences, 
Poland

Background and Objectives: Familiarity and cognitive de-
terminants of consumers-willingness to eat functional foods of 
different kind play an important role in their acceptance and 
consumption. The understanding of these relations requires 
further research. The objective of this research is better un-
derstanding of consumers-behaviour by exploring the deter-
minants of willingness to eat cholesterol-lowering foods (CLF). 

Methods: A questionnaire survey was carried out in Sep-

tember 2008. A total of 1002 Polish consumers aged 15 years 
or more (X=43.8; SD=18.3) were recruited. Obtained data in-
cluded socio-demographic characteristics, selected beliefs on 
CLF, attitudes towards these foods, familiarity with them, and 
willingness to eat them next year. Participants-opinions were 
scored on 5-points scales. Descriptive statistics, bivariate corre-
lation matrices and linear regression analyses were used. 

Results: About 1/3 of participants were not familiar with 
CLF. Among those who were familiar with these foods, more 
than a half of them (50.8%) did not eat CLF at all, and only 
13.1% ate these foods daily. The effect of consumers-beliefs, at-
titudes, and familiarity with CLF on willingness to eat them 
was examined by using a hierarchical linear regression. The 
first step of regression, comprising opinions on health value, 
benefits, risk, and attitude was significant, R2=0.190, F (4,768) 
= 389.191, p<0.001. The overall model, including familiarity, 
predicted significantly consumers-willingness to eat CLF next 
year, R2=0.209, F(5,767) = 415.767, p<0.001. The significant 
predictors of willingness to eat them were opinions on benefits 
(Pearsons-correlation coefficient r = 0.132, p<0.001), attitude 
(r = 0.279, p<0.001), and familiarity (r = 0.143, p<0.001). 

Conclusion: The consumers willingness to eat CLF was de-
termined by their familiarity, beliefs on benefits and positive 
attitudes. The increasing consumption of these foods requires 
to provide an information about products and opportunity to 
try them. 

Key words: Functional foods, consumer, familiarity, beliefs, 
attitudes.

PO3263
IMPACT OF NUTRITIONAL CLAIMS ON CONSU-
MERS’ ACCEPTANCE OF CHEESE WITH MODIFIED 
SALT CONTENT
M. Jezewska-Zychowicz1, J. Czarnacka-Szymani1

1Department of Organization and Consumption 
Economics, Warsaw University of Life Sciences, 
Poland

Background and objective: Change of the composition 
of the food product allows to counter the growing problem of 
diet-related diseases, also hypertension. The aim was to assess 
the impact of various forms of nutritional information on the 
package of cheese on the consumers’acceptance and the wi-
llingness to buycheese with standard and modified amount of 
sodium chloride. 

Methods: The survey was completedin June2011 among 
100 Polish consumers.Three types of cheese:with standard so-
dium chloridecontent (P), with 15% of reduction of NaCl (P-
15), with 25% of reduction of NaClcompared toa standard one 
(P-25) were assessed. Survey participants rated three pairs of 
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cheeses with different nutritional labels. In each pair one chee-
se was presented with two different labels in terms of the scope 
of nutritional information. 

Results: Nutritional labels did not change significantly the 
overall assessment of the product desirability. Nevertheless, 
cheese P presented with short table with nutritional value 
(STNV) was very high scored (rate 8 and 9 on 9-points scale) 
by 33%, with extended table (ETNV) by 38% of participants. 
Cheese P -15 with ETNV was very high scored by 30.0% and 
with ETNV and claim “Contains 15% less salt” by 41%. Chee-
se P -25 with ETNV was very high scored by 35.0% and with 
ETNV and claim “Reduced salt content” by 41%. More people 
expressed their willingness to purchase the cheese with the la-
bels with extended nutritional information, and in particular 
with the claim of reduced sodium chloride content. The nutri-
tional claims placed on the product reduced the importance of 
taste when the choice was made. 

Conclusions: The extended nutritional information, and 
especially nutritional claims increased the consumers’ accep-
tance and willingness to buy cheese with modified content of 
sodium chloride. 

Key words: Nutritional claims, acceptance, consumer, re-
formulation.

PO3264
DETERMINANTS OF WILLINGNESS TO EAT 
YOGHURTS WITH PROBIOTICS AMONG POLISH 
CONSUMERS
A. Dabrowska1, M. Jezewska-Zychowicz2 
1Deparment of Trade and Services, Gdynia Maritime 
University, Gdynia, Poland 
2Department of Organization and Consumption 
Economics, Warsaw University of Life Sciences, 
Warsaw, Poland

Background and Objectives: Most studies highlight the 
predominant role of consumers-perception for acceptance of 
innovative products. Objective is to identify factors determi-
ning the willingness to eat yoghurts with probiotics among Po-
lish population. 

Methods: A questionnaire survey was carried out in Sep-
tember 2011. A total of 1000 respondents participated in the 
survey. The obtained data included socio-demographic charac-
teristics, acceptance of probiotics in yoghurt, familiarity and 
frequency of eating yoghurts with probiotics, perception of 
benefits and threats and willingness to eat them next year. The 
opinions were scored on the scales. Frequency analysis, cluster 
analysis and regression model were applied in data analysis. 

Results: More than 2/3 of respondents (62.3%) approved 
probiotic cultures in yoghurts. The more positive consumers-

opinions on healthy aspects of eating yoghurt included higher 
willingness to eat yoghurt with probiotics. About a half a po-
pulation (48.6%) were familiar with probiotic yoghurts and 
ate them. 15% of respondents did not consume those foods 
although they were familiar with them. 36.4% of subjects un-
familiar with probiotic yoghurt declared willingness to try it. 
Ward-hierarchical clustering according to perceived healthy 
benefits, threats, and declared attitude towards product led 
to identification of three homogenous sub-groups: -neu-
tral- (59.2%), -followers- (25.2%), and -opponents- (12.5%). 
Among the dependent items included to the regression model 
were socio-demographic characteristics, cognitive factors, fa-
miliarity and eating frequency. The independent variable i.e. 
the willingness to eat yoghurt with probiotics next year was 
determined to a greater degree by familiarity, eating frequency 
and perceived healthy benefits. 

Conclusion: The increase of willingness to eat probiotic 
yoghurts requires the provision of information about products 
and opportunity to try them. Socio-demographic features do 
not significantly determine the consumers-decisions concer-
ning yoghurt with probiotics. 

Key words: Probiotics, consumer, acceptance. Acknowled-
gements: The study was financed by NCN - project # N312 
253840.

PO3265
KINETIC CHARACTERIZATION OF SOLUBLE AND 
MEMBRANE-BOUND PEROXIDASES FROM RED 
CABBAGE (BRASSICA OLERACEA)
M I. Fortea Gorbe1, J A. Pellicer Balsalobre1, A. Serra-
no Martínez1, C. Lucas Abellán1, S. López Miranda1, E. 
Núñez Delicado1

1Universidad Católica San Antonio Murcia, Murcia, 
Spain

Background and Objetives: The aim of this work was to ex-
tract and characterize soluble and membrane-bound peroxida-
ses from red cabbage and to determine their kinetic parameters 
in order to maximise the quality and minimise the economic 
and nutritional loss induced by this oxidative enzyme during 
storage or processing. 

Methods: Soluble and membrane-bound peroxidases 
(POD) were extracted from red cabbage (Brassica oleracea L. 
var. capitata f. rubra) using Triton X-114 and characterized by 
spectrophotometric methods, using 2,2´-azinobis(3-ethylben-
zothiazolinesulphonic acid) (ABTS) as the H-donor. 

Results: Optimum activity, was obtained at pH 4.0 in both 
soluble and membrane-bound enzymes, and both were inacti-
vated by the anionic detergent sodium dodecil sulphate (SDS) 
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at all pH values studied. The KM and Vm values for H2O2 
were found to be 0.98 mM and 8.1 µM/min M/min, respecti-
vely, for soluble POD; and 0.82 mM and 6.1 µM/min M/min, 
respectively, for membrane-bound POD. When the ABTS con-
centration was increased, maintaining the concentration of 
H2O2 steady, the activity was inhibited at the highest ABTS 
concentrations in soluble POD. Ascorbic acid was found to be 
the most active reducing agent for both enzymes. The effect of 
cyclodextrins was also studied, and the complexation constant 
Kc between hydroxy-propyl-β-cyclodextrins (HP-β-CDs) and 
ABTS was calculated using the enzymatic method (Kc= 312 
M-1). 

Conclusions: Both enzyme forms were inactivated by the 
anionic detergent SDS. The reducing agents ascorbic acid, L-
cysteine and metabisulphite also inhibited these enzymatic 
forms. The use of substrate sequestrant agents such as CDs 
has an antibrowning effect due to the entrapment of pheno-
lic compounds in the hydrophobic cavity of CDs. Food grade 
cyclodextrins could be an interesting alternative compared to 
restricted-use compounds. 

Key words: Peroxidase, kinetic parameters, SDS, reducing 
agent, cyclodextrin. 
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PO3266
FURAN AND PRECURSORS IN CANNED VEGETA-
BLES AND FRUIT JUICES
E. Guerra-Hernández1, J. Aguilera1, B. García-Villanova1 
1Dpto. Nutricion y Bromatologia, Universidad de 
Granada, Granada, Spain

Background and Objectives: Furan is a potentially carci-
nogenic compound formed in heat processed foods. The con-
tent of furan, precursors [ascorbic acid (AA), carotenoids, hy-
droximethylfurfural (HMF) and furfural (FUR)] and pH have 
been studied in vegetables and fish canned and fruit juices with 
the objective to establish relations between furan, precursors 
and heat damage. 

Methods: twelve samples of vegetables and fish and thirteen 
of fruits have been studied. In vegetables and fish canned was 
analyzed the food (F) and the liquid medium (L). The furan 
was determined by HS-GC-MS. Ascorbic acid, HMF and fur-
fural were analyzed by HPLC-UV and carotenoids by colori-
metric at 435 nm. 

Results: The mean value of furan in vegetables canned was 
11.4 µg/kg and ranged between non-detected in peppers and 
26.7 µg/kg in cauliflower. The furan content in the liquid me-
dium of canned was higher than food (50.7 µg/kg, mean value). 
The average contents of AA and carotenoids in the vegetables 

canned were 6.8 mg/100g and 968 mg/kg respectively. High 
correlations were obtained between furan (F)-furan (L), AA 
(F)-AA (L), furan (F)-pH (F), furan (F)–carotenoids (F), fu-
ran (F)-HMF (F), furan (F)-furfural (F) and HMF (F)-furfural 
(F). The furan content in juices ranged between no-detected in 
cranberry and pink grapefruit and 58.9 µg/kg in lemon; mean 
value of juice fruit was 13.1 µg/kg. High correlations were also 
obtained between furan and carotenoids and HMF and pH. 
The high value of furan in lemon juice may be due to the addi-
tion of â-carotene (label information). If the lemon sample is 
excluded correlations between furan-HMF and furan-furfural 
were obtained too. 

Conclusions: carotenoids, acid ascorbic degradation (mea-
sure by furfural), heating intensity (measure by HMF) and pH 
are the principal factors in the generation of furan in canned 
vegetables. 

Key words: Furan, furan precursor, canned vegetables, fruit 
juices.

PO3267
ACRYLAMIDE FORMATION IN DIFFERENT BATTER 
AND BREADING FORMULATION DURING DEEP-
FRYING OF ZUCCHINI AND EXPOSURE ESTIMA-
TION
E. Guerra-Hernández1, R. Plata-Guerrero1, B. García-
Villanova1

1Dpto. Nutrición Y Bromatología. Universidad de 
Granada, Granada, Spain

Background and Objectives: Acrylamide, a probably hu-
man carcinogenic, is found to be formed in a wide range of 
fried foods. Maillard reaction is proposed as the most probable 
mechanism for the development of acrylamide formation in 
cooked foodstuff and asparragine and reducing sugars the pre-
cursors. Potatoes, cereals and coffee are the principal sources of 
human exposition. Acrylamide can be generated by domestic 
cooking (mainly by deep frying) and the previous studies have 
been carried out in fried potatoes and toasted bread. The ob-
jective of this work was studied the contribution of batter and 
breading procedure on acrylamide formation and estimate the 
intake by serving. 

Methods: Zucchini were cut into in sticks and batter with 
flour, flour-water, flour-milk or flour-egg and breaded with 
breadcrumbs-egg or breadcrumbs-egg-flour. Four flour types 
(wheat, rice, chickpeas, wheat-corn) and two types of bread-
crumbs (different size particle) were used. Frying was realized 
in deep frying with sunflower oil at 190°C and less than 4 min 
until achieve acceptable organoleptic characteristics. 

Results: The mean value of acrylamide was 1941 µg/kg and 
ranged between 590 µg/kg for batter zucchini with wheat flour-
water and 4167 µg/kg for batter zucchini with rice flour-egg. In 
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general, the samples with egg exhibited the highest acrylamide 
contents and the breading products showed minor values than 
batter products. 

Conclusions: According to batter formulation for the same 
type of flour (wheat flour), the intake of acrylamide per serving 
(120 g) were 5 µg (flour-milk), 14 µg (flour-water), 42 µg (flour) 
and 83 µg (flour-egg); this values almost triplicate the acryla-
mide exposure estimated for the Spanish population (30 µg). 

Key words: Acryalmide, batter formulation, breading, ex-
posure estimation.

PO3269
MAILLARD REACTION IN THE STANDARD DIET 
FOR TYPE 2 DIABETIC PATIENTS
B. García-Villanova1, J. Rodríguez Blanco1, M. Fernán-
dez Álvarez1, I. Ruiz González2, T. Guardia Archilla2, A. 
González Jiménez2, M L. Fernández Soto2, R M. García-
Estepa1, E. Guerra-Hernández1

1Department of Nutrition and Food Science, Faculty 
of Pharmacy, University of Granada, Granada, Spain 
2Endocrinology and Nutrition Unit, University Hos-
pital San Cecilio, Granada, Spain

Background and Objective: Dietary Maillard products may 
influence biological advanced glycation endproduct levels and 
promote inflamatory reactions in people with diabetes. Design, 
development and evaluation of a standard diet for metabolic 
control of type 2 diabetic pacients and valuation of Maillard 
reaction intensity in the diet foods. 

Methods: Diabetes meal planning was carried out accor-
ding recommendation to diabetic pacients. Exchange system 
was used to design a diet of 1600 kcal, low cholesterol and ener-
gy profile (50% carbohydrates, 20% proteins, 30% fats); 7-days 
menus were planned and twenty dishs were cooked (soft con-
ditions) and after freezze-dried and analyzed. Chickpeas boiled 
(30, 100 and 175 min) and ten individual vegetables were also 
studied. Furosine, furanic compounds (hydroximethyl-furfural 
and furfural) and glucosylisomaltol were determined by HPLC 
and UV detector. 

Results: Studied foods were grouped into 5 categories, 
dairy, stews and casseroles, soups, protein food (eggs, pork, 
fish), carbohydrate foods (potatoes and pasta), vegetables, and 
cereals. Maillard reaction was detected in all cooked food. The 
furosine values ranged between 4-490 mg/100 g protein. The 
foods with highest damage thermic were omelette, York ham, 
cheese, dairy, pasta and vegetables soup. HMF values ranged 
between 0.03 and 1.49 mg/kg. Carbohydrate foods (potatoes 
and pasta) exhibited the highest values oh HMF. The boiled ve-
getables showed a furosine range between 15.5-83.9 mg/100 g 
proteins and Maillard reaction wasn´t observed in boiled chic-
kpeas. 

Conclusions: Maillard reaction was detected in all the 
cooked foods; however, average intake of HMF was 0.107 mg/
day according to a soft cooking process. 

Key words: Diet, diabetes, Maillard.

PO3270
EVALUATION OF MAILLARD REACTION IN THE 
DIET FOR TYPE 2 DIABETICS APPLYING INTENSE 
HEAT TREATMENT
B. Garcia-Villanova1, M. Fernández Álvarez1, J. Rodrí-
guez Blanco1, R M. García-Estepa1, E. Guerra-Hernán-
dez1, I. Ruiz González2, T. Guardia Archilla2, A. Gonzalez 
Jimenez2, M L. Fernandez Soto2 
1Department of Nutrition and Food Science, Faculty 
of Pharmacy, University of Granada, Granada, Spain 
2Endocrinology and Nutrition Unit, University Hos-
pital San Cecilio, Granada, Spain

Background and Objects: Intense heat treatment (frying, 
grilling, roasting) produces Maillard reaction compounds. 
Dietary Maillard products may influence biological advanced 
glycation endproduct levels and promote inflamatory reactions 
in people with diabetes. Evaluation of Maillard reaction inten-
sity in the diet foods designed and evaluated for metabolic con-
trol of type 2 diabetic pacients. 

Methods: Diabetics meal planning was carried out accor-
ding recommendation to diabetic pacients. Exchange system 
was used to design a diet of 1600 kcal, low cholesterol and ener-
gy profile (50% carbohydrates, 20% proteins, 30% fats). Twenty 
eight foods were selected for one week diet. Twenty three dishes 
were cooked by frying, grilling, roasting and boiling. Furosine, 
furanic compounds (hydroximethyl-furfural and furfural) and 
glucosylisomaltol were determined by HPLC-UV. 

Results: Studied foods were grouped into 6 categories, 
dairy, stews and casseroles, soups, protein food (eggs, pork, 
beef, fish), carbohydrate foods (potatoes, pasta, rice, croquet-
tes), vegetables, baked products and others group. The furosine 
values ranged between 0.6-615 mg/100 g protein. The foods 
with highest damage thermic were foods with milk, cheese and 
egg cooked by gratin, roasted or grilled. HMF values ranged 
between 0.02-101 mg/kg dried matter and drink coffee, 360 
mg/kg fresh matter. Fried or toasted bread and grilled vegeta-
bles were the products with highest content. Average intake of 
HMF was 38.5 mg/día and 2.56 mg/kg if the drink coffee isn’t 
considered. 

Conclusions: The formation of Maillard compounds in 
cooked dishes depends not only of heat treatment but the in-
gredients used in the recipe. Eggs, milk and dairy products in-
crease considerously these compunds. 

Key words: Diet, diabetes, Maillard, domestic cooked.
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PO3271
FACTORS MOTIVATING HOME GARDEN CHOICES 
AFFECTING DIETARY DIVERSITY IN BANGLADESH
T. Schaetzel1, M. Antal1, A. Guyon2 
1The Manoff Group, Washington, DC, USA 
2SPRING-John Snow, Inc, Rosslyn, VA, USA

Background and Objectives: Home gardens can improve 
the agrodiversity of smallholder farms, and the dietary diversi-
ty of families inhabiting them. The USAID-supported SPRING 
nutrition project promotes practices to maximize dietary be-
nefits afforded by home gardens, including year-round produc-
tion, cultivation of nutritious crops, own-consumption (versus 
sale), and use of garden-based income to purchase nutritious 
foods. Smallholders will adopt these practices only if they 
appeal to individual motivations, and other than the obvious 
economic concerns little is known about motivations behind 
crop choice, consumption vs. sale, or purchase. The objective 
of this study is to investigate the motivations for choices related 
to home gardening to inform development of behavior change 
communications to promote greater agrodiversity and dietary 
diversity. 

Methods: In-depth interviews were carried out with 100 
husband-wife pairs participating in home gardens in 2 Dis-
tricts in Bangladesh. Respondents were asked about factors 
that influence their decisions about crops to plant in a garden, 
sale or consumption of produce from their garden, and pur-
chases using proceeds from sale of garden produce. In addition 
to indicating which factor was “most important”, subjects rated 
specific factors on an importance scale ranging from 1 to 3. 
Respondents also indicated which family member has primary 
authority for each decision. Promotional approaches were de-
veloped portraying positive agrodiversity and dietary diversity 
practices to appeal to personal motivating factors, targeting the 
household member most responsible for each decision. 

Results: Results of the factor rating will be presented, as 
well as the promotional approaches developed and their impli-
cations for SPRING programs. 

Conclusions: Nutrition may be a potent motivating factor 
for some choices related to home garden production, but other 
factors are as or more important and should be considered 
when promoting improved agrodiversity and dietary diversity 
among home gardening households in Bangladesh. 

Key words: Home gardens, dietary diversity, behavior 
change communications.

PO3272
DIETARY FIBRE AND PROXIMATE COMPOSITION 
OF SOME SELECTED GHANAIAN UNDERUTILISED 
FRUITS
A. Boakye1, I. Oduro1, F. Wireko-Manu1 
1Kwame Nkrumah University of Science and Tech-
nology, Kumasi, Ghana

Background and Objectives: Intake of dietary fibre (df) is 
postulated to be inversely related to the occurrence of colorec-
tal cancer and obesity with a recommended daily intake (RDI) 
of (21 - 38) g depending on age and sex. European Union re-
gulations on health and nutritional claims, allows for food with 
at least 6 g of df per 100g to be labelled as high in df. There is 
dearth of literature on the df composition of Ghanaian indige-
nous fruits to substantiate related health potential. This paper 
seeks to document the df fractions and proximate composition 
of four selected popular but underutilised fruits viz., Irvingia 
gabonensis (African mango; pulp and seeds), Artocarpus altilis 
(breadfruit; pulp), Annona muricata (soursop; pulp) and An-
nona squamosa (sweetsop; pulp). 

Methods: Edible portions of commercially matured fruits 
were freeze-dried and stored at –20ºC prior to df analysis and 
the fractions obtained by an enzymatic-gravimetric procedure. 
The proximate analysis was done by standard methods. 

Results: The total df contents recorded for the samples ran-
ged between 11.50 and 22.70 g/ 100g with the least observed in 
sweetsop while African mango (pulp) recorded the highest. The 
samples showed higher insoluble df fractions than the soluble 
components with African mango (pulp) recording the highest 
insoluble value of 18.00 g/100g (soluble fraction: 4.71 g/100g) 
and breadfruit with the least value of 8.01 g/100g (soluble frac-
tion: 3.66 g/100g). Highest soluble fraction, 7.35 g/100g, was 
recorded in African mango (seeds) (hull included). Crude pro-
tein ranged from (2.63±0.11 to 6.71±0.07)%, fat (2.60±0.41 to 
13.90±0.58)%, crude fibre (2.09±0.29 to 13.51±2.15)% and ash 
(2.44 ±0.07 to 4.00±0.03)%. 

Conclusion: The df values obtained show the potential of 
these fruits significantly contributing to consumers meeting 
the RDI for df. Also, the appreciable protein and ash contents 
may well serve health-conscious individuals. 

Key words: Dietary fibre, health, underutilised fruits.



1844 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

PO3273
INTEREST FOR NATURAL PRODUCTS AMONG 
BRAZILIAN YOUNG WOMEN IS RELATED TO CON-
CERN ABOUT HEALTHY EATING
P. Koritar1, S T. Philippi1, M S. Alvarenga1 
1Faculdade de Saúde Pública, Universidade de São 
Paulo, Sao Paulo, Brazil

Background and Objectives: Healthy eating attitudes could 
enclose consuming natural products, free of agrotoxics and 
additives, but not necessarily all people see it as a healthy diet 
practice and it could vary among different groups. The purpose 
of this study was to evaluate the relation between interest about 
natural products and concern about adopting a healthy diet 
among young women. 

Methods: Brazilian female undergraduates (n=146) and pa-
tients over eating disorders (ED) treatment (n=26) aged from 
18 to 40 years-old, answered the sub-scales General Health In-
terest and Natural Product Interest from the Health and Taste 
Attitude Scale. They related age and the nutritional status were 
assessed by means of Body Mass Index (BMI). Correlation 
between General Health Interest and Natural Product Inter-
est were assessed by Pearson correlation coefficient. Multiple 
comparisons between patients and college students (just tho-
se without ED risk behavior evaluated by the Eating Attitude 
Test) were assessed by Tukey’s test. 

Results: Undergraduates were on average 22.5 years old 
(SD 4.2), 78.1% had normal range weight and 20.5% presented 
risk to ED. Patients were on average 25.9 years old (SD 6.6), 
84.6% had bulimia nervosa, and 53.8% were overweight. Na-
tural Product Interest score was similar between groups and 
it was positively correlated with General Health Interest score 
for both [0.418 for undergraduates and 0.636 for patients (p 
<.001)]. 

Conclusions: Interest in eating unprocessed foods that 
do not contain additives was related with interest in eating h 
ealthily for Brazilian young women despite an ED presence.

Key words: Health, organic food, women, eating disorders.

PO3274
EFFECT OF ELECTROLYZED WATER ON FERMEN-
TATION OF GLUTEN-FREE RICE BREAD
T. Yamaguchi1, Y. Watanabe1 
1Fucalty of Education, Niigata University, Niigata, 
Niigata, Japan

Background and Objectives: Rice is one of the most im-
portant cereals in Asian countries, especially in Japan. Niigata 
is a famous area for rice-growing, and produce new type of rice 

flour suit with bread making. Rice is also good for wheat aller-
gy patients, because of absence of gluten. We have investigated 
to produce gluten-free rice bread using hydroxylpropylmethyl 
cellulose (HPMC). In the field of food science and technology, 
water is an important ingredient influencing taste, rheology 
and preservation of foods. In addition, it is known that elec-
trolyzed-reduced water scavenges active oxygen species and 
protects DNA from oxidative damages. The aim of this study is 
to evaluate the effect of electrolyzed water on the fermentation 
of batter of gluten-free rice bread. 

Methods: Batter of gluten-free rice bread was prepared with 
rice flour (Koshihikari), olive oil, sugar, salt, dry yeast, and 
HPMC. Electrolyzed water obtained by the electrolysis of tap 
water and pure water were used. Water content of batter against 
rice flour changed to 70, 80, 90, 100, 110%. Fermentation of the 
batter were measured at 25, 30, 35, 40 ºC for 120 min. 

Results: Fermentation of the batter of gluten-free rice flour 
advanced at higher temperature. 70% water content batter of 
pure water fermented earlier than the other batters at 35 and 
40 ºC, but there were no significant differences between water 
content of batter on the fermentation at 25 and 30 ºC. When 
electrolyzed water was used, well fermentation observed in 70 
and 80% water content of batter at 25 ºC. However, gluten-free 
rice bread prepare by pure water was preferred to that of elec-
trolyzed water on the sensory evaluation. 

Conclusions: These findings show that fermentation of the 
batter of gluten-free rice flour with electrolyzed water advan-
ced at lower water content and temperature. 

Key words: Rice bread, fermentation, water.

PO3275
REGULATION (EC) Nº 1924/2006 ON NUTRITION 
AND HEALTH CLAIMS MADE ON FOODS: FISH 
AND SEAFOOD CONSUMPTION PROMOTION IN 
SPAIN
T. Valero1, E. Ruiz1, S. del Pozo1, J M. Ávila1, G. Varela-
Moreiras1, 2 

1Fundación Española de la Nutrición (FEN), Madrid, 
Spain 
2Universidad CEU San Pablo, Madrid, Spain

Background and Objectives: Due to the importance of 
including fish and seafood in our diet, the Spanish Nutrition 
Foundation (FEN), in collaboration with the Spanish Ministry 
of Agriculture, Food and Environment (MAGRAMA) has eva-
luated this food group in accordance to the Regulation (EC) 
No 1924/2006 on nutrition and health claims made on foods. 
The objective was to classify 75 fish species (52 fish, 17 seafood 
and 6 canned fish & seafood) included in Web Database based 
on nutritional composition and economic cost of fish and sea-
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food (http://www.fen.org.es/magrama/calculadornutricional/
index_App.html), according to current EFSA legislation. 

Methods: It has been consulted several food composition 
tables (Moreiras y col. 2010; Martin G. 1997; Ortega y col. 
2011; Mataix y col. 1998; USDA National Nutrient Database 
for Standard Reference, Relase 24 (2011)) to obtain nutritional 
data for this food group. These data has been used to calculate 
the conditions included in EFSA legislation in order to evaluate 
nutrition claims achievements. 

Results: All the fish species with available data are “sour-
ce of/contains” protein, phosphorous and omega 3 and “high” 
protein. In case of “source of/contains” selenium, vitamin B12 
and “high” selenium, all of them follow the regulation, except 
two. More than 50% of fish species are “source of/contains” vi-
tamin B6 and “high” niacin, phosphorous and omega 3. Finally, 
more than 70% of fish species are “low” fat and sugars, “sugars-
free”, “source of/contains” vitamin D, niacin and vitamin B12, 
and “high” vitamin D and B12. All species could use the term 
“naturally/natural” as a prefix to the claim. 

Conclusions: Classify the fish and seafood group in accor-
dance with the regulation (EC) No 1924/2006 on nutrition and 
health claims made on foods could provide information to as-
sist consumers in making natural healthy food choices using 
these nutritional claims in advertising and food labeling. 

Key words: Claims, fish, seafood.
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FOOD AND NUTRITION ASSEMENT IN AFRICAN 
RURAL COMMUNITIES(UGANDA CASE)
E. Namutebi1, R. Kate2, D. Namudu3 
1Safe Citizens Uganda Foundation, Kamapala, 
Uganda 
2Busoga University, Iganga, Uganda 
3Agriculture Reasearch Institute, Kawanda, Uganda

Background and Objetive: An exploratory study of a ru-
ral community of the Busoga Sub- region of Uganda, assessed 
community nutrition problems and formulated recommenda-
tions for nutritional improvement. 

Methods: The study emphasised the importance of perso-
nal interviews and group discussions over questionnaires in 
discovering the opinions of village people on particular issues. 

Results: Through open-ended surveys and discussions, in-
depth information was obtained on agricultural patterns, food 
habits, food-storage and marketing practices, infant-feeding 
practices, and cultural beliefs and taboos. Secondary data 
on health facilities, food-distribution systems, and nutrient-
supplementation programs were taken from government sou-
rces. 

Conclusions: The final section includes four major recom-
mendations for nutritional improvement in the Basoga com-
munity: 1) Anthropological methodologies should be used to 
analyse the food and nutrition situation and to determine root 
causes of malnutrition at the community level. 2) Storage te-
chniques and marketing strategies must be improved and the 
food policy reframed in light of specific regional needs. 3) The 
effect of modernization in agriculture must be reanalyzed to 
assess its impact on women labourers, to improved nutritio-
nal status through active participation, and grass-roots orga-
nizations must be encouraged to motivate people especially 
women’s groups. 
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sons contributed to the completion of this study. We wish in 
particular to thank to: Ms. J. Babirye Ntende, District Com-
munity Development Officer Iganga/Bugiri District; Mr. E. 
Kirenda, Chief Executive Officer; and Dr S. Olaka, District 
Health Officer. We also greatly appreciate the untiring work of 
the field assistants who, in adverse conditions, often stayed in 
the villages until sundown. Our greatest appreciation. Without 
their cooperation a clear understanding of their needs could 
not have been attained. We also appreciate the efforts of Ms 
Helen Nakato, who painstakingly typed several drafts.
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MICROBIOLOGICAL STABILITY OF COOKIES FOR-
MULATED WITH CASHEW APPLE POWDER
A. Bravo1, J. Puentes1, M. Amaro2, W. Colina3, T. Mesa1, 
D. Villalobos1, J. Mejia1, E. Reyna1 
1Laboratory of Research and Development in Nutri-
tion (LIDN), University of Zulia, Zulia, Venezuela 
2Department of Bromatology and Food Technology, 
University of Cordoba, Cordoba, Spain 
3Laboratory of Analytical Instrumentation (LIA), Uni-
versity of Zulia, Zulia, Venezuela

Background and objectives: Wheat flour is a basic ingre-
dient which is imported into Venezuela, so that foodstuffs for-
mulated with this raw material are more expensive. Therefore, 
the use of cashew (Anacardium occidentale L) apple powder as 
an extender in the baking industry to replaced wheat flour, it is 
feasible alternative to reduce production costs and to formula-
te healthy foods for human consumption. The purpose of this 
study was to determine the microbiological stability during 21 
days of storage in three formulations of cookies made with cas-
hew apple powder. 

Methods: Cashews (red creole type) were collected in Villa 
del Rosario de Perija, Zulia State, Venezuela. Pseudofruits were 
oven drying (48 hours at 65°C) and the material obtained was 
ground, sieved and packed in bags. Formulations of cookies 
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were prepared from cashew apple powder (CAPC) at 10%, 20% 
and 30% by substitution of wheat flour. Others ingredients as 
vegetable fat, water, egg and sweetener (sucralose) were used. A 
cookie formulation was made from 100% wheat flour to serve 
as a control (WFC). Cookies were stored in an environment 
with moderate light at 24°C and 35% humidity for 21 days. 
Yeasts and molds were determined according to COVENIN 
methods 1337/1483. 

Results: The 10% and 20% CAPC formulations showed <1 
log cfu/g for yeasts and molds after 15 days of storage, but befo-
re 21 days the growing was found countless. The formulations 
with 30% CAPC and WFC showed the same microbiological 
behavior for yeasts and molds, with <1 log cfu/g after 15 days 
of storage and increasing to 1 log cfu/g after 21 days of storage. 

Conclusions: The formulation of cookie with 30% of cas-
hew apple powder had the best microbiological stability, which 
makes it acceptable for human consumption. 

Key words: Anacardium occidentale L, cashew apple pow-
der, cookies, microbiological stability, storage.

PO3278
WHAT A CITY COUNCIL CAN DO TO IMPROVE THE 
QUALITY OF LIFE IN THE ELDERLY?
M A. Roset-Elias1, E. Cardeña-Franquet2, I. Puigdueta-
Lucas3, M. Obea-Masó4

1Commissioner With Responsability For Senior Citi-
zens At Barcelona City Council, Barcelona, Spain 
2Adviser Personnel For Senior Citizens At Barcelona 
City Council, Barcelona, Spain 
3Official College of Pharmacists. Barcelona, Barcelo-
na, Spain  
4Assistant For Senior Citizens At Barcelona City 
Council, Barcelona, Spain 

Introduction: The elderly citizens (older than 65 year) li-
ving in Barcelona, 338,000 people, represent 20.8% of the total 
inhabitants (1,600,000). Some of them (26%) live alone and 
their life expectancy is 85.0 years (women) and 79.3 (men). The 
Barcelona City Council is member of the World Organisation 
Global Network of Life Friendly Cities. In 2012 the recommen-
dations of the City Council laid special stress on health, eating 
habits and physical activity. Goals: Setting the old people from 
Barcelona and their longevity as a priority in the Municipal 
Plan for the elderly over the period 2013-2016. 

Material and Methods: District programmes for active 
ageing and promotion of old people giving social priority to 
meals, nutrition and physical activity.- Cooperation strategies: 
(Municipal areas, districts, associations, voluntary services, 
professional sphere).- Promoting good healthy habits and phy-
sical activity. Leisure centres, neighbourhood and professional 

associations (Pharmaceutical Association, health centres).- 
Production and distribution in cooperation with different ins-
titutions of leaflets offering guidance to old people on safety 
and/or nutrition - (Barcelona Public Health Agency, epidemio-
logy services).- Production of guidelines on nutrition, physical 
activity and sport (Food conditions: well-balanced and a varied 
diet planning which can be adapted to people’s personal habits 
- ensuring nutritional safety at any time. 

Results: 1) Experiences related to nutritional needs of vul-
nerable population. Meals sharing with other people, dining 
premises designed to be used both as a place for meals and for 
socialising. Home-delivered meals for disabled people. Resi-
dential homes: Nutrition monitoring for long-term residents. 
2) Experimental work to promote physical activity among old 
people. Municipal programme of outdoor gymnastic circuits 
(two in each district) and subsequent follow-up action and eva-
luation. 

Conclusions: Commitment to make progress in building 
up a city which fully accepts the challenge of ageing and cares 
for the old people who need to be attended to as they become 
vulnerable. 

Key words: Safety and/or nutrition, Vulnerable population, 
Physical activity, Nutrition monitoring.

PO3279
NUTRIENT COMPOSITION STUDIES ON MARGI-
NALISED LANDRACES OF RICE, MAIZE, SORGHUM 
AND KIDNEY BEAN COLLECTED FROM FRAGILE 
ECOSYSTEMS OF INDIA
R. Bhardwaj1, J C. Rana1, N K. Dwivedi1, S R. Pandrava-
da1, O S. Ujjlain1, C S. Raghav1, M. Dutta1, I S. Bisht1, K 
C. Bansal1 
1Indian Council of Agricultural Research, Delhi, 
India

Background and Objectives: Green revolution driven by 
high yielding varieties has resulted in drastic reduction of area 
under crop landraces. However, they are still cultivated on 
marginal lands by farmers primarily for their own consump-
tion because of their perceived nutritional superiority and/or 
taste attributes and tolerance to biotic/abiotic stresses. 

Methods: Unique landraces of rice (12), maize (32), 
sorghum (9) and kidney bean (15) collected from ethnic com-
munities residing in remote and fragile agro-ecosystems, un-
der the World Bank funded NAIP (GEF) project were analysed 
for proximate composition, starch, sugar, phenols, antioxidant 
capacity, phytate and minerals following AOAC methods. 

Results: Protein content of rice, maize, sorghum and kidney 
bean ranged between 6.7%-10.4%±1.12, 8.7%-12.01%±0.94, 
11.3%-13.8%±0.88, 21.3%-25.1%±1.12 while starch con-
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tent ranged 63.8%-69.6%±1.59, 48.8%-64.9%±3.95, 49.04%-
66.51%±6.14, 23.8%-35.3%±4.61, respectively. Highest varia-
bility for protein content was observed in rice and for starch in 
maize and kidney bean landraces. Total soluble sugar content 
was highest in kidney bean (22.7%-26.7%±2.05) but maxi-
mum variability was observed in maize (3.4%-11.1%±1.72). 
Fat content as well as variability was highest in maize (3.7%-
7.96%±1.16) followed by rice (2.7%-4.7%±0.67) and sorghum 
(1.9%-4.6%±1.03). Kidney bean showed highest mineral 
content followed by sorghum. Total dietary fibre was highest 
in sorghum but soluble dietary fibre was highest in kidney 
bean. Antioxidant activity (GAE) estimated by CUPRAC as-
say was found to be highest in kidney bean landraces Rajma 
Him (5.3±0.06), Rajma Chamba (5.11±0.05) followed by red 
rice land races Begmi (4.98±0.05) and Kathedi (4.88±0.06). 
Antioxidant activity of sorghum landrace Vayunowka Jonna 
(3.82±0.04) was more than double compared to other land ra-
ces and varieties. 

Conclusion: Most of the land races showed high propor-
tion of fibre, minerals, phenols, antioxidant potential and lower 
content of starch/sugar as compared to commercial varieties. 
Thus landrace diversity offers opportunity to combat emerging 
public health issues such as micro-nutrient deficiencies, diabe-
tes, CVD, cancers and to conserve diversity and environment. 

Key words: Landraces, nutrient composition, antioxidant 
potential, phytate, minerals.

PO3280
PHYSICOCHEMICAL PROPERTIES OF SOME HO-
NEY PRODUCED IN THE UNITED ARAB EMIRATES
I. Achouri1, Y. Aboussaleh1 
1Ibn Tofail University , Kenitra, Morocco

Background and Objetives: This study focuses on the de-
termination of physicochemical properties of 70 local honeys 
from two different types (Sider and Samar) obtained in the 
United Arab Emirates. 

Methods: In this study, water content, pH, acidity, electrical 
conductivity (EC), colour,hydroxymethylfurfural (HMF) and 
sugar content were all determined in different types of bee ho-
ney. 

Results: The analysis shows that all samples are acid, with 
relatively low water content (Sider= 17.35, Samar= 15.92). The 
values obtained for the electrical conductivity are comparable. 
A small variation is observed due to the floral origin. The de-
termination of the sugar content, revealed the presence of lar-
ge quantities of fructose compared to glucose in all samples. 
Percentage of Sucrose is very low (Sider=3.24, Samar=2.58). 
According to this analysis the level of HMF in the majority of 
the analyzed samples is low showing that our local honey is 

fresh, and meet national (UAE.S GSO 147:2008) and interna-
tional standards (codex Alimentarius 2001). The rest of the lo-
cal samples show significantly high HMF levels. These results 
may therefore be attributed to storage for long periods at high 
temperatures or adulteration. 

Conclusions: the result of this study indicated that Sider 
and Samar honey differ significantly in their physico-chemical 
properties. Honey samples purchased from two different re-
gion of United Arabs Emirates, were mostly at good quality, 
but honey type Sider is the best. 

Key words: Honey, Samar, Sider, physicochemical charac-
teristics.

PO3281
GENETICALLY MODIFIED FOOD PLACED ON THE 
POLISH MARKET IN THE YEARS 2007-2010
I. Traczyk1, A. Walkiewicz1, M. Jarosz1 
1Department of Nutrition and Dietetics with Clinic 
of Metabolic Diseases and Gastroenterology, Natio-
nal Food and Nutrition Institute, Warsaw, Poland

Background and Objectives: European Union (EU) legis-
lation ensures that accurate information concerning genetic 
modification is available at each stage of production and pla-
cing on the market of food. Indication on the label information 
concerning that modification can enable consumers to make 
an appropriate choice between traditional and genetically mo-
dified (GM) food. The objective of the study is to analyse of 
labelling correctness of potentially genetically modified foods-
tuffs. 

Methods: The food samples were taken from the Polish 
market according to annual sampling plans for monitoring 
purposes (in the years 2007- 2010) and examined by State Sa-
nitary Inspection’s laboratories paying special attention to pre-
sence of GM material and if that modification is approved in 
EU. Data analysis of food samples tested was conducted based 
on results from that laboratories. 

Results: In the years 2007-2010, 2433 samples of various 
foodstuffs were taken from Polish market in the direction of 
checking of labelling correctness, in relation if products have 
information about genetic modification on the label and if that 
modification is approved. It turned out that in mentioned pe-
riod 27 products were identified as containing GM material 
and without any indication of information concerning genetic 
modification (1,1% of food samples examined). 25 products 
contained modification approved in EU. 2 genetically modified 
samples contained modification, which was not allowed in the 
EU (flax products). 

Conclusions: Ensuring a basic for consumers to make in-
formed choices of food that they consume is very important. 
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The accuracy of labelling in accordance with EU regulation gi-
ves consumers possibility of such a choice and can build trust 
to that food. Taking into account the results of food monitoring 
there is need of continuation of that procedure. 

Key words: Genetically modified food, labelling, correct-
ness.

PO3282
ANALYSIS OF WASTE IN A RESTAURANT FOOD IN-
DUSTRIAL MARANHÃO - BRAZIL
N. Cabral1, A. Veloso1, E. Hortegal1, M. Rocha1 

1University Ceuma, Sao Luis, Brazil 

Background and Objectives: to verify food waste in a res-
taurant industry, analyzing and determining the amount of lef-
tover clean to calculate the financial impact of leftovers to food 
and nutrition unit. 

Methods: It is a field study descriptive. The survey inclu-
ded data collected between October and November 2012, for 
nine days in the morning. The weighing of the Clean Surplus 
distribution was performed after lunch. Leftovers preparations 
were weighed separately and these values were recorded and 
compared to the values of meals served. To analyze the remains 
clean, tables were used to show the percentage of clean leftovers 
on the total weight of food produced, the unit cost of the raw 
material and the unit cost of the clean surplus. The cost calcu-
lation was based on the main ingredient spending. 

Results: It was found that the average per capita of the total 
surplus was 116 grams, equivalent to 22,3% of a given quanti-
ty of consumption, which exceeds 20% of the margin of safety 
provided in the planning of the Food and Nutrition Unit. 

Conclusions: The unit of food and nutrition presented a 
safety margin above planned, wasting a considerable loss of 
food with plenty clean. 

Key words: Food-Processing Industry. Food Economics. 
Food Production.

PO3283
QUANTIFICATION OF ANTINUTRITIONNAL SUBS-
TANCES IN THE FRUITS OF GLEDITSIA TRIA-
CANTHOS L. IN ALGERIA
B. Samia1, C. Kheira, B. Hachemi 
1Laboratory of Vegetal Biodiversity, Conservation & 
valorization, Faculty of Sciences, University Djillali 
Liabes of Sidi Bel Abbes, Algeria

Background and Objetives: Honey locust (Gleditsia tria-
canthos), also called sweet-locust or thorny-locust, is a mo-
derately fast growing tree commonly found on moist bottom 
lands or limestone soils. It was largely recommended like food 
of the cattle at the beginning of the 20 Th centuries, since it 
can provide a source of fodder, protein and metabolic energy. 
The tree was introduced in Europe in 1700 when it became cu-
rrent in the Western areas, central and Southerners, and was 
introduced by the colonists into our country Algeria in 1949. 
We aim to quantify antinutritionnal substances in the fruits of 
gleditsia triacanthos l. in Algeria. 

Methods: The pods of G. triacanthos L. were collected from 
the University of Djillali Liabes (ITMA) Sidi Bel Abbes during 
November 2011. The pods were put to dry in the shade during 
3 months. The seeds were separated manually then crushed 
separately. We carried out following proportioning: total phe-
nols, condensed tannins, hydrolysable tannins. 

Results: The obtained results showed that the fruits of G. 
triacanthos are characterized by very low values in anti-nutri-
tionals factors with the percentages according to: condensed 
tanins (0, 13% - 0, 03%), hydrolysable tanins (0, 78% - 0, 45%) 
and total phenols (0, 44% - 0, 16%). 

Conclusion: It arises that the fruits (pods and seeds) are a 
promising source which can be of a great interest for the indus-
try by its use for example in the manufacture of bioethanol and 
cattle food. 

Key words: Gleditsia triacanthos L., pods, seeds, anti-nutri-
tionals factors, valorization.
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PO3285
HEALTH BENEFIT CLAIMS AND DAIRY PRODUCTS
Z. Du Plooy1, H C. Schonfeldt1,2, N. Hall1,2, H. Vermeulen3 
1Institute of Food, Nutrition and Wellbeing, Univer-
sity of Pretoria, Pretoria, South Africa 
2Department of Animal and Wildlife Sciences, Uni-
versity of Pretoria, Pretoria, South Africa 
3The Bureau for Food and Agricultural Policy, Uni-
versity of Pretoria, Pretoria, South Africa

Background and Objective: International authorities in di-
fferent parts of the world made it their mandate to ensure all 
health benefit claims made on food labels are clear and scien-
tifically substantiated. In South Africa, as in many other coun-
tries in the world, local authorities’ govern labeling legislation, 
regarding which international guidelines should be followed 
and ultimately what health benefit claims are allowed to appear 
on food labels. 

Methods: A comparative analysis was done by observing 
and comparing South African health benefit claims on dairy 
products in 2009 with those in 2013. An analysis of internatio-
nally approved health benefit claims were also done and com-
pared to current claims on South African dairy products. 

Results: Since 2009 food labeling legislation in South Afri-
ca has changed considerably. Nutrient content and compara-
tive claims are allowed under the Labeling and Advertising of 
Foodstuffs regulations, whilst a restriction was put on functio-
nal health claims. Further more, the recently published Con-
sumer Protection Act together with the above labeling regu-
lations, demands that any claim made on a product must be 
scientifically substantiated Substantiation must be provided 
within two days upon request by authorities. Nutrient content 
claims are more standardized than in 2009, with prescribed le-
vels and wording. Strict guidelines determine the sampling and 
method of analysis for nutrient profiling for labeling purposes. 
All of the above affects dairy product labels. 

Conclusion: International authorities, which allow for 
functional claims on dairy products, base approval of such 
claims on science-based nutrient profiling, ensuring all claims 
are substantiated. From a nutrient profiling perspective, it is 
thus evident that South Africa is aligning itself with the rest 
of the word in terms of food labeling. Global and local health 
trends provide a unique opportunity for the use of health be-
nefit claims and the development of fortified/enriched dairy 
products. 

Key words: Legislation, health benefit claims.

PO3286
THE IMPACT MINIMALLY POSTHARVEST HAN-
DLING OF FRUTS AND VEGETABLES ON FOOD 
SAFETY IN REMOTE AREA IN TIMOR - INDONESIA
J E R. Markus1, D R. Nendissa1

1Faculty of Agricultural, Nusa Cendana University 
D.R Agroteknologi, Fakultas Pertanian UNDANA, 
Kupang, NTT, Indonesia

Background and Objetive: Postharvest handling is done to 
increase the quality of fruits and vegetables, however this can-
not be done because a number of reasons. One of the reasons is 
cheap prices only can be accessed by the customers such in re-
mote area and poor country such in Timor. Most people think 
that postharvest handling only wasting time, wasting money , 
on the other hand they forget that by handling, it can be increa-
se the quality of products such fruits and vegetables and food 
safety aspects. 

Methods: The reseacrh has been done in 7 tradisional mar-
kets in West Timor to indentify the postharvest handling tech-
nologies that applied to the local fruits and vegetables. 

Results: It found that, there was no proper postharvest 
handling technologies applied to the fruits and vegetables, 
such washing or rinse with unqualify and unsafety water. It 
also found that most of the local horticulture product are sold 
without sorting or grading, no pre cooling treatment, the pac-
king, and others steps of postharvest handling. While these 
commodities are displayed in wholesome marketplace are not 
packed, displayed without putting on the top of pallet even put 
directly to the floor or on the surface of land. These lead to 
unsafety and unhealthy conditions, and at the end customers 
got the unsafety fruits and vegetables which caused infections, 
diseases and others 

Conclusion: It may be said that fruits and vegetables sold 
in the tradisional markets need to be handling properly before 
eating or cooking because of safety reasons. 

Key words: Minimal process, postharvest handling, fruits, 
vegetables.
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PO3287
IMPACT OF SUSTAINABLE PRODUCTION OF PALM 
OIL ON HOUSEHOLD LIVING STANDARD AND EN-
VIRONMENT: EXAMPLE OF APPLYING CONTRACT 
FARMING IN INDONESIA
L. Valešová1, V. Verner1, D. Herák2, Dědková3, S. Siman-
juntak4 
1Department of Economic Development, Faculty 
of Tropical AgriSciences, University of Life Sciences 
Prague, Praha, Czech Republic 
2Department of Mechanical Engineering, Faculty 
of Engineering, University of Life Sciences Prague, 
Praha, Czech Republic 
3Department of Sustainable Technologies, Faculty 
of Tropical AgriSciences, University of Life Sciences 
Prague, Praha, Czech Republic 
4Department of Agriculture Economy, Faculty of 
Economy, University of Tapanuli Sisingamangaraja 
XII, North Sumatra, Indonesia

Background and Objectives: Environmental damages have 
negatively affected socioeconomic benefits of expanding palm 
oil industry in Indonesia. Small-holders are identified as the 
most vulnerable groups in the term of (i) falling into poverty 
traps due to using inappropriate practices and inputs, and, (ii) 
suffering from environmental degradation in rural areas. Con-
tract farming is believed to have a potential to reduce negative 
impacts on environmental and to increase living standard of 
targeted farmers. The aim of the study was to analyze present 
situation and identify potentials for poverty alleviation and en-
vironmental conservation. 

Methods: Study was carried out in North Sumatra. Review 
of available literature as well as interview with local adminis-
tration and NGOs were gathered to determine the bottlenecks 
and potential benefits of using contract farming. Finally, group 
discussions were organized with local small-holders (n=45) on 
preferences regarding to additional income allocation. 

Results: Both Indonesian government and local NGOs has 
a low awareness about positive aspects of contract farming on 
socioeconomic development and environmental sustainability. 
Small-holders under contract have a potential to increase the 
income approximately at 37%. Farmers themselves claimed 
additional income will be used on education for their children 
and ensuring food security for household members. 

Conclusions: Under the assistance of both governmental 
and non-governmental organizations, contract farming seems 
to be a suitable solution for the Indonesian palm oil production 
as it has capacity to solve problems of both poverty alleviation 
as well as reduction of negative ecological impacts of the Indo-
nesian palm oil industry on local environment. 

Key words: Environment, palm oil, food security, living 
standard, North Sumatra.

PO3288
CHOICES PROGRAMME NUTRIENT PROFILING 
MODEL: EVALUATION OF LABELLED FOODS 
MARKETED IN ANKARA, TURKEY
D. Dikmen1, G. Pekcan1 
1Hacettepe University Faculty of Health Sciences 
Nutrition and Dietetics Department Ankara, Anka-
ra, Turkey

Background and Objectives: The International Choices 
Programme (ICP) is an international applicable nutrient pro-
filing system aimed to product reformulation and to help con-
sumers to make healthier choices. The objective of this study 
was to use the ICP nutrient profiling model to test the labelled 
foods and beverages marketed in Ankara, Turkey. 

Methods: Totally, 3184 labelled food and beverages from 
38 food categories and 500 different brands which were mar-
keted in top two hypermarkets were evaluated. All the foods 
and beverages were divided into food groups on the basis of 
ICP product criteria. The criteria for energy, fiber, saturated 
fatty acids (SAFA), trans fatty acids (TFA), sodium and added 
sugars were determined according to each of the food and be-
verages groups. 

Results: According to the model energy criteria complian-
ce with the fruit juices, main courses, filled sandwiches were 
33%, 95.2% and 90.9% respectively. Fiber criteria compliance 
with fruit juices, pastas, rice, breads, breakfast cereals and main 
courses were 2.7%, 1.2%, 0%, 34.1%, 59.6% and 11.9%, respec-
tively. Fruit juices, pastas, rice, grains, breads, breakfast cereals, 
cheeses, milk products, oils and fats and main courses were 
complied with the sodium criteria; 9.8%, 4.1%, 7.7%, 4.6%, 0%, 
65.4%, 1.5%, 3.3%, 43.8% and 4.8% respectively. Out of total, 
39% of the breads did not comply the sodium criteria. SAFA 
criteria compliance with pastas, breads, breakfast cereals, oils 
and fats and main courses were 16%, 24.4%, 71.2%, 88.8%, 
16.7% respectively. Breakfast cereals sugar content (48.1%) was 
not comply the ICP. 

Conclusions: Choices Programme nutrient profiling model 
is easy to evaluate the nutrient profiling of foods, but complian-
ce of the criteria of foods and beverages marketed in Turkey is 
not satisfactory. Reformulation of the products is needed. 

Key words: Labelling, nutrient profiling, Choices Program-
me.
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PO3289
FOOD SECURITY AND THE DEVELOPMENT OF UR-
BAN AGRICULTURE IN ACCRA, GHANA
C. Afful1, T. Doucha1 
1Department of Economic Development, Faculty 
of Tropical AgriSciences, Czech University of Life 
Sciences, Praha, Czech Republic

Background and Objetives: Rapid urbanization has led to 
poverty and eventually threatened the food security of Accra in 
Ghana. Accra, like most African cities has witnessed high mi-
gration from the rural areas since independence. Main actors 
in the creation and control of habitats like developers, govern-
ment etc. in Ghana have long tried to put agriculture under ru-
ral living and not urban. For the urban dwellers poverty always 
lurk around the corner because of the over reliance on a cash 
economy and unemployment. Urban agriculture provides an 
alternate path to limiting this menace. The aim of the research 
was to (1) understand urban agriculture in Accra and its im-
pact on the household, (2) highlight the importance of urban 
agriculture with regards to food security in Accra, (3) unders-
tand why there are no government backing and promotion of 
urban agriculture. 

Methods: Data was collected during the summer of 2012 
through face to face interviews and sometimes semi-structure 
questionnaires with some farmers in Accra who engage in ur-
ban agriculture and experts from the Ministry of Agriculture, 
Ghana. 

Results: The most positive aspect with regards to urban 
agriculture and those who practice it in Accra was the stabili-
ty in terms of household food supply, employment and subse-
quently income. 

Conclusions: This work shows that with official backing 
urban agriculture may play a role on how the poor in Accra 
deal with poverty and subsequently food insecurity. Further, it 
will give an insight to policy makers and city planners on how 
embracing urban agriculture would help achieve the millen-
nium development goal of poverty reduction, environmental 
sustainability and food security. 

Key words: Accra, urban agriculture, Food (in) security, 
Ghana.

PO3290
PATHWAYS FOR SUSTAINABLE FOOD SAFETY
V. Iyengar1,2 
1Biomineral Sciences, rockville, USA 
2FSNSP Tufts University, Medford, USA

Globally, the notion of food safety (FS) has become a bor-
derless unifying theme. Inadequate FS situation is recognized 

as direct threat to healthy living. Therefore, the impending 
long-term FS concerns call for mobilizing relevant expertise 
and resources needed to counter this task. Hence sustainable FS 
assumes special meaning. The national and international cus-
todians of FS, are working on mechanisms for achieving such 
sustainable pathways with hopes of arriving at comprehensive 
yet functional FS practices. However, there is tacit admission 
that it is a complex problem. The requisites for management 
and communication to deal with different global regions and 
increasing demands on the scientific and technical competen-
ce, jointly influence the outcome. This is further complicated 
by the need to develop nationally and internationally accep-
table FS standards and dissemination of such information to 
strengthen FS education. There are some positive develop-
ments too regarding FS outlook; e.g. (i) the HACCP also inclu-
des chemical and physical agents (not only microbiological), 
thus shifting focus on broader analytical requirements relevant 
for comprehensive FS; (ii) consumer insights into wholesome 
nutrition, fear of food adulteration, and of late, awareness of the 
geographic origin of foods due to prevalence of unsatisfactory 
food processing practices in some countries; and (iii) the fear 
of losing market share by export driven countries due to conta-
minated foods. These are important movements happening at 
a community level, demonstrating sustainable and positive FS 
trends. Looking forward, Australia, Canada, some European 
countries, Japan, and the USA, have evaluated existing and 
emerging FS risk factors (based on prevention, intervention 
and response), for consolidating FS gains. Finally, a recently 
proposed concept namely, Food Safety Security perceived as an 
early warning system for minimizing FS breaches, offers fur-
ther insights (IJVNR 82(3), 2012, pp216-222). These and other 
pathways will be discussed. 

Key words: Food safety, Food safety security, sustainable 
pathways.

PO3291
ASSESSMENT TOOL FOR EDUCATIONAL PRO-
GRAM UNDER THE PERSPECTIVE OF PROMOTION 
OF FOOD AND NUTRITION SECURITY IN BRAZIL
J. Campos1, K. Sávio1, R. Akutsu1 
1Nutrition Department, Faculty of Health 
Sciences,University of Brasilia, Brasilia, Brazil

Background and Objectives: For the full exercise of the 
human right to adequate food is necessary not only the de-
sign and implementation of programs and policies, but also 
the empowerment and participation of rights holders. Being 
the empowerment essential to the formulation, execution and 
monitoring of public policies and programs. The groups when 
excluded from decision-making processes that involve itselves 
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rarely maintain the access to adequate food for long time. The 
Thousand Women Program is inserted in Plan Brazil without 
Misery, and has as guidelines: improving access to education, 
contributing to the reduction of social and economic inequa-
lity of women, the promotion of social inclusion; defense of 
gender equality and, combating violence against women. This 
research has developed assessment tools to the Thousand Wo-
men Program with objective of evaluating the contributions of 
this in relation to promotion of food security and nutrition in 
Brazil. 

Methods: It was performed a systematic review of the lite-
rature and from the theoretical basement tools were elaborated 
the instruments that present aspects related to the promotion, 
provision, protection and respect for the human right to ade-
quate food. 

Results: They were considered the dimensions concerning 
to the monitoring of the Food and Nutritional Security accor-
ding to the National Food and Nutritional Security Council 
(production and availability of food, income and expenses 
with food, access to adequate food, health and health services, 
education, public politics, budget and human rights), the social 
economic profile demographic of the students (with informa-
tion regarding education, income and housing, among others) 
and the state of food insecurity (according to the Brazilian sca-
le of food insecurity). 

Conclusions: from the application of these instruments will 
be possible to verify the impact of the professional qualification 
of these women in the food and nutritional security of their 
families. 

Key words: Food and Nutritional Security, Empowerment.

PO3292
FEDERAL INSTITUTE OF EDUCATION, SCIENCE 
AND TECHNOLOGY GOIANO – CAMPUS CERES 
AND PROFESSIONAL QUALIFICATION OF WO-
MEN IN THE FIELD OF FOOD
J. Campos1, R. Akutsu1 
1Department of Nutrition, Faculty of Health Scien-
ces, University of Brasilia, Brasilia, Brazil

Background and Objetive: The Brazilian Professional and 
Technological Education proposes a critical social intervention 
and qualified for favoring social inclusion and democratization 
of society social goods. The Program Mulheres Mil (Thousand 
Women) has among its guidelines: improving access to edu-
cation, contributing to the reduction of social and economic 
inequality of women and the promotion of social inclusion. For 
this, the courses offered in the Federal Network of Technolo-
gical Education in Brazil have a common core of subjects and 
some training. This paper aims to present the curriculum, the 

course of Practice and Food Processing, of the Federal Institute 
of Education, Science and Technology Campus Goiano Ceres. 

Methods: For this work, a documentary search was con-
ducted. 

Results: the Common Core presents several disciplines: 
mathematics (20h), Portuguese (20h), entrepreneurship (10h), 
ethics and citizenship (10h) and data processing (20h). The 
professional part was designed by understanding the need of 
professional qualification, in accordance with the requirements 
of the National Health Surveillance Agency - ANVISA. Were 
taught the following subjects with their respective workloads: 
hygienic handling of food (10h), foodborne illness (10h), good 
manufacturing practices (30h), food contaminants (10h) and 
food processing (20h). The offered course developed theore-
tical and practical related to the knowledge mentioned, and in 
such diverse areas as: food and nutritional education, full use 
of food, bakery, best practices in processing fruits and frozen 
foods. The evaluation occurred through development of port-
folio and monitoring the practical activities undertaken. Given 
the reports of the students, it was realized the change of habits, 
by incorporating knowledge, generating expectations of appli-
cation of knowledge at home and in an own business. 

Conclusions: From the results observed in the course had 
begun the develop tools and strategies to measure the impact 
of professional training offered by the program in the students’ 
lives. 

Key words: Professional qualification, Best Practices and 
Food Processing.

PO3293
DEVELOPMENT OF A METALLOPORPHYRIN COA-
TED FOIL FOR THE DETECTION OF VOLATILE AMI-
NES ORIGINATING FROM FOOD SPOILAGE PRO-
CESSES
T. Bohn1, N. Boscher2, P. Heier3, P. Choquet2, L. Hoff-
mann1 

1Environment and Agro-Biotechnologies De-
partment, Centre de Recherche Public - Gabriel 
Lippmann, Belvaux, Luxembourg 
2Material Sciences Department, Centre de Recher-
che Public - Gabriel Lippmann, Belvaux, Luxem-
bourg 
3Institute of Inorganic and Analytical Chemistry, 
Johannes Gutenberg-University, Mainz, Germany

Background and Objetive: Food spoilage processes de-
crease the nutritional value of products and may be a risk for 
the consumer’s health. Fish and seafood products are consu-
med worldwide, but their shelf-life is limited due to various 



1853Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

bacterial activity resulting e.g. in the production of biogenic 
amines such as histamine, and volatile amines, resulting in 
off-flavours. Within this study, we purposed to develop a foil 
allowing us to detect volatile amines such as trimethylamine 
(TMA), dimethylamine (DMA) and triethylamine (TEA), that 
could be used in food packages as a colorimetric spoilage in-
dicator. 

Methods: Organosilicon films were loaded, among 
other, with chromium 5, 10, 15, 20-tetraphenylporphyrin 
(CrIIICl(TPP)H2O) by atmospheric pressure dielectric barrier 
discharge, and were investigated at various conditions for their 
ability to detect volatile amines and spoilage of fish in simula-
ted storage experiments. 

Results: In a first step, various metalloporphyrins (0.05% 
in ethanol) were tested in solutions, and CrIIICl(TPP)H2O 
was able to detect several volatile and biogenic amines, in the 
sequence TEA>TMA>DMA>NH3=cadaverine (p<0.05), as 
measured by absorption intensity shifts and a wavelength shift 
(ca. 6-9 nm) of the soret band at ca. 435 nm. Following opti-
mization of the foil production to achieve a mesoporous sur-
face, volatile amines could be detected down to ca. 100 ppm 
(dynamic mode) and down to ca. 1000 ppm (static), with no 
significant differences between TEA, TMA, and DMA whi-
le NH3 detection was >100 fold weaker. Subsamples (20 mg) 
of seafood fish (hake) of spoiled fish could readily be detected 
within 60 min. 

Conclusions: Atmospheric plasma techniques employing 
metalloporphyrins appear suitable candidates for the develop-
ment of spoilage indicators. Additional compounds that result 
in a stronger, better visible shift are currently being employed, 
as is the correlation between the measured volatile amines and 
the biogenic amines. 

Key words: Food spoilage, volatile amines, biogenic ami-
nes, metalloporphyrins, colorimetric sensors.

PO3294
TRANSGENIC FOOD COMMERCIALIZATION IN 
SÃO PAULO CITY-BRAZIL
D. Moscatelli1, A. Lucca1, L B. Almeida1, C S. Baldan1, P 
H. Baldan-Pineda1 

1Health Sciences Institute, Paulista University-UNIP, 
São Paulo, Brazil

Background and Objectives: Currently, transgenic crops 
create huge economic, social and ecological benefits with the 
development of its commercial production. The goal of the pre-
sent work was to identify foods containing transgenic compo-
nents in its composition, according to Brazilian food labeling 
regulation. 

Methods: The seeking for transgenic foods was conducted 
in 6 supermarkets in São Paulo city, Brazil. The inclusion crite-
ria were: (1) supermarkets presenting a great variety of foods, 
and (2) at least 1% of transgenic components in the food com-
position. 

Results and Conclusions: It was found a total of 38 trans-
genic foods, comprising 20 different brands and 5 different 
kinds of transgenic foods, in all the six supermarkets. These 5 
different kinds of transgenic foods included soybean oil (45%), 
corn starch (25%), powder for desserts (15%), corn meal (10%) 
and cornflakes (5%). Transgenic crops are increasing the global 
food production, but its consumption is still limited to soy and 
corn-derived foods through its commercialization in Brazil 
markets. 

Key words: Transgenic food, food commercialization, food 
production.

PO3295
MANGOSTEEN PEEL (GARCINIA MANGOSTANA 
L.) EXTRACT FOR EFFERVESCENT TABLET
W. Widowati1, D. Rusmana1, D. Pujimulyani2, H. Herdi-
man1, H. Tiono1, T. Liliana Wargasetia1 
1Medical Research Center, Faculty of Medicine, Ma-
ranatha Christian University, Bandung, Indonesia 
2 Faculty of Food Technology, Mercu Buana Univer-
sity, Yakarta

Background and Objetive: Mangosteen peels are huge 
waste and unuseful material but have biological activity for 
human health. Preparing mangosteen peels with bitter taste 
require processing to produce the tasteful beverage, one of the 
processing is effervescence product. Effervescence has proved 
its utility as an oral delivery system in the pharmaceutical. This 
research was done to find out the best quality of effervescent ta-
blet formula and to evaluate the antioxidant activities changes 
compared to mangosteen peel extract. 

Methods: Efferfescence formula comprised sodium car-
bonate, citric acid, ascorbic acid, aerosil, aspartame, magne-
sium stearate and various concentrations of mangosteen peel 
extract. Six effervescent tablet formula and mangosteen peel 
extract were measured the 1,1-diphenyl-2-picryl-hydrazyl 
(DPPH) free radical scavenging activity, Superoxide Demutase 
(SOD) activity and total of phenolic compound using garcino-
ne C, garcinone D, α-mangostin and γ-mangostin as standard. 

Results: The DPPH scavenging activity and phenolic com-
pound total of all effervescence product from mangosteen peel 
extract were lower compared to magosteen peel aqueous ex-
tract, but effervescence formula had SOD activity higher than 
magosteen peel aqueous extract. Based on the quality standard 
of effervescent tablet showed that six formula of mangosteen 
extract produced good effervescent tablet. 
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Conclusions: Mangosteen peel aqueous extract could be 
used as ingredient effervescent tablet. The DPPH scavenging 
acitivity and the phenolic compound of mangosteen peel effer-
vescent tablet were lower than mangosteen peel extract, SOD 
activity of efferevescence were higher than mangosteen extract. 

Key words: Antioxidant, effervescent tablet, Garcinia man-
gostana L, DPPH, SOD.

PO3296
CLASSIFICATION OF FOOD PRODUCTS ADVER-
TISED IN CHILEAN TELEVISION CHANNELS RELA-
TED WITH THE NATIONAL ASSOCIATION OF TELE-
VISION DURING NOVEMBER 2010
M. Crovetto1, S. Coñuecar1, D. Flores1, D. Maturana1

1Facultad de Ciencias de la Salud, Centro de Es-
tudios Avanzados. Universidad de Playa Ancha, 
Valparaíso, Chile

Background and Objetives: Studies show that food adverti-
sing (PA) displayed in TV channels (TV) during child program 
action hours is mostly Unhealthy (NS). We aim to determine 
the nutritional content of Food Products Advertised (PAP) in 
Chilean TV channels associated with the National Association 
of Television (ANATEL) between Monday and Sunday from 
8:00 to 22:00 during November 2010 to classify them according 
‘Nutritional Semaphore’ according to their frequency and du-
ration in programming. 

Method: A qualitative and quantitative non-experimental 
descriptive transeccional with an oriented display, which co-
rresponds to the PA issued on TV channels associated with 
ANATEL from Monday to Sunday from 8:00 to 22:00 hours 
between 7th and 28th November 2010, choosing randomly two 
weekdays, and Saturday and Sunday per each channel to analy-
ze the frequency, duration, content of critical nutrients (Total 
Fat (GT), Saturated Fat (GS), simple carbohydrates (CHOs) 
and sodium), based on the labeling, and classification as ‘ Nu-
tritional Semaphore’ in Healthy (S), Moderately Healthy (MS) 
and NS, adding the PAP No Nutritional Information (SIN). 
The data was collected by structured observation within three 
participants and instruments were design previously. 

Results: A total of 1916 ads, which accounted for 67.2% 
PAP NS, 15.4% S, 9.9% and 7.6% MS to SIN. Also analyzed 
16 hours of PA, which were distributed as 66.3% PA NS, and S 
17.7%, 9.8% and 6.2% as MS as SIN. 

Conclusions: PA TV broadcast primarily shows Chilean 
food products high in NS GT, GS, and sodium CHOS, over 
60% of the overall PA during the week and weekend, as well as 
in frequency and duration. 

Key words: Food advertising, food, critical nutrients, obe-
sity.

PO3411
ESSENTIAL AND HAZARDS: IS SUGARCANE (SA-
CCHARUM OFFICINARUM) MORE THAN AN EMP-
TY-CALORIE COMMODITY?
A C. Avelar1, F. Walter Motta1

1Department of Animal Sceinces, University Federal 
of Minas Gerais, Belo Horizonte, Brasil

Background and objectives: Sugarcane is one of the most 
important raw materials used in manufactured food products. 
Its consumption is under public scrutiny for decades, always 
associated to cavities, obesity and diabetes. Sugary beverage 
portion sizes have exploded as high as 64 fluid ounces in some 
fast food chains in the USA.  Additionally, anthropogenic ac-
tivities such the application of arsenic-based pesticides has re-
sulted in elevated (high as 900 g.g-6) levels of arsenic (As) in 
surface soils in many historic sugar cane areas of Hawaii, USA.   
The goal of this study was to screening essential and toxic ele-
ments such As, Br, Ca, Na, some RREs, Rb, Sc and U in sugar 
cane from Minas Gerais, Brazil.  

Methods: To quantify simultaneously many elements as 
possible, it was applied the well-established nuclear analytic te-
chnique of Neutron Activation Analysis at the IPR-R1 Reactor 
of CDTN/CNEN Brazil.  

Results: The lack of essential elements in sugar cane is no-
torious: low concentration for calcium, one of the most impor-
tant elements in man and animal lives, Ca = 84.8 ± 7.9 mg/100g 
in sugar cane. It was detect the presence of As, RREs, Rb, Sc 
and U in this product widely eaten, what is a matter for Public 
Health concern.  

Conclusion: Besides the well documented risks associated 
to the high consumption of sugar, such as obesity and diabetes, 
high consumption of sugar can lead to ingestion of not negli-
gible quantities of toxic elements such arsenic and uranium. 
Outcomes such the low content of calcium and the toxic ele-
ments detected raise questions about the appropriateness of 
the neutral term ‘empty calories` what often is used to refer to 
sugar.  

Acknowledgement: This project is supported by Brazilian 
agencies: CNPq and Fapemig.

Key words: Diabetes, obesity, sugarcane, toxic elements.
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PO3412
INFLUENCE OF AGRICULTURAL BIODIVERSITY 
ON HOUSEHOLD FOOD SECURITY AND STUNTED 
GROWTH IN CHILDREN AGED 24-59 MONTHS IN 
RURAL KENYA
S. Ochola1, M’K. Florence2, N. Steyn3, L. Du Plessis2

1Department of Food, Nutrition and Dietetics, Ken-
yatta University, Nairobi, Kenya 
2Division of Human Nutrition, University of Stellen-
bosch, Cape Town, South Africa 
3Human Sciences Research Council, Cape Town, 
South Africa

Background and objectives: Agricultural biodiversity has 
the potential to improve household food security and nutri-
tional outcomes. In spite of this, there is limited scientific evi-
dence in Sub-Saharan Africa linking Agricultural biodiversity 
with household food security and nutritional status of children 
hence the need for this study.    

Methods: A cross-sectional analytical study was conducted 
in two rural resource-poor regions in Meru, Kenya. Interviews 
were conducted to collect data from 500 randomly selected 
households and anthropometric measurements taken for 500 
children 24-59 months old. Agricultural biodiversity was mea-
sured by; the variety of food crops grown, animals domestica-
ted for food and food items from natural habitats. Household 
food security was assessed by means of the household food in-
security access scale (HFIAS). A repeated 24-hour recall was 
used to collect data to assess individual dietary intake and die-
tary diversity (DD).   

Results: Agricultural biodiversity was low with a total of 
only 26 food items consumed; 23 cultivated or domesticated 
and 3 from the natural habitat.  Two food items from the na-
tural habitat originated from plants and one from animals. A 
minority (15%) of the households were food secure. A majority 
(75%) of the households was food insecure with 50% being se-
verely food insecure. Stunted growth among the children was 
high at 30.5%. Agricultural biodiversity was positively signifi-
cantly related to: household food security (Spearman r = -0.10, 
p=0.022); dietary diversity (ANOVA, p<0.001) and stunted 
growth in children (ANOVA p<0.0001). Households with hig-
her agricultural biodiversity were more likely to be food secure, 
have a higher dietary diversity and to have lower stunting levels 
among the children.  

Conclusions: Agricultural biodiversity had a positive im-
pact on household food security, dietary diversity and child 
growth. Interventions to improve child health in resource-poor 
rural households should aim at increasing dietary diversity 
through agricultural biodiversity.      

Key words: Biodiversity, food security, Kenya, stunting. 

PO3413
MONITORING THE BENZENE CONTENTS IN DIFFE-
RENT FOOD MATRICES BY HEADSPACE-GC/MS
J H. Sung1, M J. Lee1, E Y. Kwon1, H J. Lee1, D G. Leem1, 
K R. Chae1, K S. Kwon1
1Center for Food & Drug Analysis, Busan Regional 
Korea Food and Drug Administration, Busan, Repu-
blic of Korea

Background and objectives: Benzene is one of the conta-
minants with the clearest evidence of carcinogenicity, and has 
been classified as carcinogenic to humans (Group 1) by the 
International Agency for Research on Cancer (IARC). People 
working in industry involved benzene might be exposure to 
high concentration of benzene. In the case of eating or drinking 
foods containing high levels of benzene, it can cause vomiting, 
irritation in the stomach, dizziness, sleepiness, convulsion and 
death (at very high levels). Benzene in several food is produced 
from the result of reaction between bezonate salt and ascorbic 
acid, or migrated from various packing materials, contamina-
tion of environment and water supply. Currently there are no 
legal limits worldwide for benzene in food products or beve-
rages, thus the limit in drinking water is mostly used as a refe-
rence value. This reference value is limited to 10µg L-1 by the 
World Health Organization (WHO, 1996). The objective of this 
study was to determine the occurrence of benzene in foods of 
the Korean market and identify potential sources of this conta-
minant in foodstuffs. 

Methods: A headspace gas chromatography/mass spec-
trometry method for the determination of benzene in various 
food matrices was developed and validated. The direct method 
for pre-treatment step was simple and fast compared with the 
distillation method. And each recovery rate of benzene was 
95% and 90%, respectively. 

Results: Consequently, the direct method was used to con-
duct a survey of various food matrices, vegetables, fruits, fat 
and oils and so on. 

Conclusions: Our determined values contained either no 
detectable benzene or levels below the WHO’s drinking water 
limit of 10 µg L-1.    

Key words: Benzene, food, Headspace, GC/MS. 
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PO3414
PROTEIN ENRICHED ARTICHOKE MEAL WITH 
HIGH NUTRITIONAL AND FUNCTIONAL VALUE
M P. Carbonero Aguilar1, M M. Díaz Herrero1, J. Bautista 
Palomas1, O. Cremades2, L. Soares de Assunçäo3

1Departamento de Bioquímica y Biologia Molecular, 
Facultad de Farmacia, Universidad de Sevilla, Spain 
2Escuela Universitaria de Osuna, Sevilla, Spain 
3Universidad Federal de Viçosa, Brazil

Background and objectives: Nowadays is well accepted 
that a diet based in vegetable proteins is healthier than one ba-
sed in animal proteins. Usually industrial protein concentrates 
are obtained by a wet procedure, protein extraction in alkali-
ne solution and precipitation at its pI. This procedure leads to 
denaturalization of proteins and loss of functional properties, 
as well as to the reduction of other important products (po-
lyphenols, vitamins, etc.). However, protein concentrates ob-
tained by dry procedures (selective screening and elutration) 
allows obtaining products with 40-50% native proteins and all 
the others important compounds. In this work we present the 
characterization of protein enriched artichoke meal obtained 
from industrial sub-products of artichoke.  

Methods:  Artichoke sub-products were made into flour 
and fractionated by a dry procedure attaining four fractions: 
F-I, F-II, F-III and F-IV, which were analysed (humidity, ashes, 
proteins, carbohydrates, lipids, aminogram, solubility, water 
and oil retention.  

Results: Artichoke flour (13.16%) has been concentrated 
by a dry procedure. Fractions F-III and F-IV present a protein 
concentration of 26.09% and 33.8%, respectively. F-IV amino 
acidic composition is well equilibrated (46.36 mg AEE/100 mg 
protein). This product can be used for the preparation of food 
products or formulas for young and old peoples. The content 
in AEE covers the FAO and OMS recommendations for pre-
schoolers (32.0 mg AEE/ 100 mg protein) and adults (11.1 mg 
/100mg protein).   

Conclusions: The main advantage of this product is that 
the proteins conserve their native conformations retaining, 
practically, all its functional properties, and it conserves also 
other functional products such as polyphenol, vitamins, fibre, 
..., constituting a good sources for the preparation of food pro-
ducts or formulas for young and old peoples  

Acknowledgements: This work was supported by funds 
from the Spanish Ministerio de Ciencia e Innovación and EU 
funds (FEDER) (IPT-2011-1418-060000).

Key words: Artichoke, protein, high nutritional value.   

PO3415
PUBLIC PERCEPTION ON CLIMATE CHANGE AND 
ITS IMPACT ON FOOD SECURITY BASED ON EDU-
CATION ATTAINMENT AND GENDER IN BANGLA-
DESH
M F A. Banna1

1Food Planning & Monitoring Unit, Ministry of Food, 
Government of Bangladesh, Bangladesh

Background and objectives: Climate change has become 
a major issue in recent times for Bangladesh. Bangladesh is an 
agriculture-based country and evidence shows that agriculture 
and food security can be affected by climate change. The aim 
of the study is to address the perception and attitude of climate 
change and its impact on food security among Bangladeshi ur-
ban people based on education attainment and gender.    

Methods: A quantitative cross sectional study was conduc-
ted among 71 participants who were selected using snowba-
lling method. Self-administered questionnaire was used to 
assess the outcome. The chi-square test was used to find as-
sociation between categorical variables. Analysis to test for 
differences among education level was carried out using the 
Kruskal-Wallis analysis.         

Results: Regarding understanding the definition of clima-
te change, more respondents gave incorrect answers (56%) 
where as 75 % gave correct answer on food security. Educa-
tion level was significantly associated with the definition of 
climate change(X2=10.719, n=71, p=0.013) and food security 
(X2=12.76, p=0.005). Almost all (96%) participant agreed that 
there is an adverse effect on climate change on food security. 
Over half (52%) of the participants thought that there will be 
a very high possibility that the future barriers against taking 
actions to mitigate climate change on food security will be fi-
nancial factors followed by education and technology.              

Conclusions: Participants with higher education level 
perceive better understanding of food security than those with 
lower education level. ‘Increase temperature’ is perceived by 
highest numbers of study population as climate change and its 
effect on food security.          

Acknowledgements: I would like to express my sincerest 
gratitude to my respected supervisors Professor Cynthia Bu-
rek and Dr. Basma Ellahi during the submission of dissertation 
in 2009 in accordance with requirement of the University of 
Chester, UK.

Key words: Education attainment, gender, perception, cli-
mate change, food security.        
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PO3416
RESEARCH INFRASTRUCTURE IN THE EUROPEAN 
FOOD, NUTRITION AND PUBLIC HEALTH AREA: 
CURRENT INITIATIVES FROM EURODISH
R. Dhonukshe-Rutten1, H M. Snoek1, K A. Brown2, N. 
Slimani3, P. Finglas4, G. Perozzi5, B. van Ommen6, I. Te-
tens7, M. Ocké8, M. Laville9, L. Fezeu10, A E. Cavelaars1, 
L. Timotijevic2, K. Zimmermann11, K. Poppe11, P. van ’t 
Veer1 
1Division of Human Nutrition, Wageningen Univer-
sity and Research Centre, the Netherlands 
2Food, Consumer Behaviour and Health Research 
Centre, University of Surrey, the United Kingdom of 
Great Britain and Northern Ireland 
3International Agency for Research on Cancer, Lyon, 
France 
4Institute of Food Research, Norwich, the United 
Kingdom of Great Britain and Northern Ireland 
5Istituto Nazionale di Ricerca per gli Alimenti e la 
Nutrizione, Italy 
6The NuGO-A Association, the Netherlands 
7National Food Institute, Technical University of 
Denmark, Denmark 
8National Institute for Public Health and the Envi-
ronment, the Netherlands 
9Université Claude Bernard Lyon 1, Lyon, France 
10University of Paris 13, Paris, France

Background and objectives: Successful food and health 
research infrastructure is necessary to conduct high quality re-
search and design effective public health strategies to improve 
population health through lifestyle, food and nutrition.  

Objectives: EuroDISH will provide recommendations to 
stakeholders such as the European Strategy Forum on Research 
Infrastructures (ESFRI), the Joint Programming Initiative-
Healthy Diet Healthy Life (JPI-HDHL) and future European 
funding programmes (e.g. Horizon 2020) on the needs and 
best-practice for food and health research infrastructures.     

Methods and results: Research has been organised using 
the “DISH” model which represents four areas of food and 
health research: Determinants of dietary behaviour; Intake of 
foods and nutrients; Status and functional markers of nutri-
tional health; Health and disease risks of foods and nutrients. 
The project consists of three phases:  - Phase one (completed 
July 2013): Desk research, interviews (N=30) and stakeholder 
workshop conducted to map existing research infrastructure 
and identify gaps and needs. Initial findings suggested that re-
search infrastructure was developed to different degrees across 
the four “DISH” research areas.   - Phase two: Synthesis of re-
search infrastructures and or different areas of research and ex-
plore the governance of research infrastructure.  - Phase three: 

Feasible designs and roadmaps for the future development of 
research infrastructure.    

Conclusions: The EuroDISH vision is to encourage the de-
velopment of infrastructures that bring together resources and 
knowledge from different scientific fields. This will enable sta-
te-of-the-art, pioneering and innovative research to be conduc-
ted across Europe serving to provide a competitive advantage 
at a global level and tackle today’s food related social, economic 
and health challenges.    

Acnowledgements: EuroDISH is supported by the Euro-
pean Commission under the food, agriculture and fisheries 
and biotechnology theme of the 7th framework programme 
for research and technological development (grant agreement 
no. 311788)

Key words: Research infrastructure; Europe; EuroDISH; 
ESFRI; Nutrition. 
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01
CHILDHOOD DIETARY PATTERNS AND COGNITI-
VE FUNCTION
S. Edalati1, F. Bagherzadeh1 
1Tabriz Medical University, Faculty of Nutrition, Tabriz, 

Iran
Background and objectives: Childhood is a time of rapid 

cognitive development and Nutrition can optimize brain cog-
nitive capacity via different mechanism. Most of studies exami-
ning diet and cognitive function in children focus on specific 
micronutrient including Iron, Iodine, Zinc and Folate or diffe-
rent kinds of fatty acids such as EPA, DHA or ALA. However 
the pattern of food consumption may be of greater relevance 
too.Dietary pattern approach look beyond the single nutrient 
and therefore might better capture associations between diet 
and health outcomes.This review conducted to know dietary 
patterns identified related to cognitive function in childhood 
age.    

Methods: Articles published in the PubMed database on 
this topic were searched and reviewed     

Results: Studies showed that eating the recommended daily 
number of breads and cereals was associated with significantly 
higher IQ scores at 3.7 years.Ones who Eat fish at least wee-
kly had signifantly higher IQ scores at 7 yearstoo.Consump-
tion of margarine daily was associated with poorer cognitive 
functioning.In an other study,Higher scores on a discretionary 
pattern(characterized by biscuits,sweets,soda,crips and choco-
late) were associated with 1-2 point lower IQ.    

Conclusions: Association between overall diet and cogniti-
ve function early in life is  less studied.As foods eaten together 
may be more important than any single ood or nutrient,Further 
research is needed to identify Dietary patterns associated with 
brain function in children. 

02
PEDIATRIC OBESITY, A RISK FACTOR FOR IRON 
DEFICIENCY AND ITS COGNITIVE COMPLICA-
TIONS: A NEED FOR DEVELOPMENT OF INTEGRAL 
NUTRITION PROGRAMS
S. Edalati1, F. Bagherzadeh1, S. Nabavi1 
1Students’ Research Committee, Faculty of Health 
& Nutrition, Tabriz University of Medical Sciences, 
Tabriz, Iran

Pediatric obesity, a risk factor for iron deficiency and its 
cognitive complications: A need for development of integral 
nutrition programs Edalati S;Bagherzadeh F;Nabavi S  Stu-
dents’ Research Committee, Faculty of Health & Nutrition, Ta-
briz University of Medical Sciences, Tabriz, Iran    

Background and Objectives: Childhood obesity is a major 
public health problem. In addition to increased risk of several 
complications, including metabolic syndrome or future cardio-
vascular diseases, obese children may be more prone to poor 
iron status that can affect long-term cognitive function. Diffe-
rent mechanisms explaining this relationship have been pro-
posed. This review focuses on recent human studies that test 
hypotheses about the association between childhood obesity 
and anemia.  

Materials and Methods: English articles published since 
2000 and listed in PubMed were identified using defined key 
words and reviewed.   

Results: Several studies found higher rates of iron deficien-
cy in obese children and adolescents. Obesity may be associa-
ted with poor quality or restricted diets low in iron. Iron requi-
rements in overweight individuals may be increased as well. 
In addition to poor dietary iron intake, the pro-inflammatory 
environment of adipose tissue appears to increase hepcidin 
concentrations and reduce iron absorption and availability in 
obese children compared to normal-weight children. Pediatric 
adiposity may also affect the response to iron fortification.   

Conclusion: Co-occurrence of childhood obesity and ane-
mia highlights the need to include obese or overweight chil-
dren in screening programs for anemia. It is necessary to install 
integral nutrition education programs to address both of these 
common public health issues to prevent cognitive problems as-
sociated with anemia.  

Key words: childhood obesity, hepcidin, iron deficiency
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UNDER-NUTRITION LOWERS LEARNING AND 
MEMORY ABILITY AMONG CHILDREN AGE 5-6 
YEARS OLD IN BOGOR – INDONESIA
E. Palupi1, 2, A. Sulaeman2, A. Ploeger1 
1Department of Organic Food Quality and Food 
Culture, University of Kassel, Germany 
2Department of Community Nutrition, Bogor Agri-
cultural University, Indonesia

Background: Insufficient nutrient intake during golden 
period (0-5 years) may influence brain development which is 
not possible to be paid-off on later life. Indonesian Ministry of 
Health reported that 17.9% Indonesian children have suffered 
of under-nutrition in 2010 (13% in West-Java). However, the 
current status needs to be identified to expand coverage.  

Objectives: The objectives were to determine the current 
nutritional status of Indonesian children age 5-6 years old, to 
assess whether the nutritional status influenced their brain de-
velopment, and to identify factors from their baby’s history as-
sociated with their growth.  

Methods: A survey base on cross-sectional study design 
was conducted to identify the nutritional status, brain deve-
lopment score (IQ, EQ, learning, and memory ability using 
Projective Multi-phase Orientation method), and some history 
of baby birth (birth method, birth weight, and exclusive breast-
feeding) among 225 children age 5-6 years old from 7 different 
rural and urban areas in Bogor, West-Java, Indonesia, between 
November to December 2012.  

Results: The prevalence of under-nutrition children age 5-6 
years old in Bogor-Indonesia was 13.57%. Learning ability bet-
ween under-nutrition- (N=30) and normal- children (N=179) 
were 44.13±29.43 and 46.98±27.03, respectively (P<0.05). Me-
mory ability between severe acute malnutrition- (N=51) and 
normal- children (N=170) were 46.65±11.13 and 50.49±11.92, 
respectively (P<0.05). Emotional quotient (EQ) between chil-
dren who did (N=111) and did not receive exclusive breast-
feeding (N=110) were 374.28±46.35 and 367.51±35.88, respec-
tively (P<0.05).   

Conclusions: In Bogor-Indonesia, the current prevalen-
ce of under-nutrition children age 5-6 years is still high. This 
under-nutrition lowers their learning and memory ability. 
Children who received exclusive breast-feeding had a higher 
EQ score. Stronger efforts are needed to support the exclusive 
breast-feeding and nutritionally appropriate foods especially 
during their golden period to support their optimal growth.  
Acknowledgements: This study was supported by Faculty for 
the Future program from Schlumberger Foundation.   

Key words: Under-nutrition, brain development, Indone-
sian children. 

04
HABITUAL MISSING OF DINNER WAS ASSOCIA-
TED WITH POOR NUTRITIONAL STATUS IN POOR-
URBAN PRESCHOOL CHILDREN, LAGOS, NIGERIA
F. Uchendu1, T. Atinmo2, I. Akinyele2, R. Sanusi2, O. 
Oyewole3, G. Fadupin2, O. Adepoju2, Folake. Samuel2 
1National Open University Of Nigeria, Ibadan, Nige-
ria 
2University of Ibadan, Ibadan, Nigeria

Background and objectives: Nutritional status is best glo-
bal indicator of well-being in children. Effect of missing dinner 
on nutritional status of preschool children was studied.   

Methods: A cross-sectional descriptive study was carried 
out in 304 preschool children in three poor-urban resource 
communities (Local Development Council Areas (LDCAs)) in 
Lagos, Nigeria. Anthropometric and demographic data of chil-
dren were collected. Food questionnaire was distributed to 304 
mothers asking them to state usual food intake of their chil-
dren morning, afternoon and night. Data was analyzed using 
Statistical Package for Social Sciences (SPSS) 15.0 and National 
Centre for Health Statistics (NCHS)/WHO Anthropometric 
Standards, 2005.  

Results:  5.6% of children habitually missed dinner. Mean 
height and weight of boys were 92.5±11.4cm and 14.7 ±2.2 kg 
and of girls were 91.8±2.3 and 14.9±2.3. 16.4% of the children 
were wasted, 41.4% were stunted and 6.6% were underweight. 
Wasting was prevalent in two out of three LDCAs (Oshodi 
0.0%, Isolo 13.1%, and Ejigbo 38.5%) while Stunting was also 
prevalent in two out of three LDCAs (Oshodi 96.0%, Isolo 
29.3%, and Ejigbo 0.0%), 0.05. Underweight was also signifi-
cant with LDCAs (Oshodi 1.8%, Isolo 1.0%, and Ejigbo 17.7%), 
p<.05.  Missing dinner and Locality were significant with was-
ting, stunting and underweight (0.05). Stunting alone was sig-
nificant with missing dinner, locality, care giving, maternal and 
paternal education and occupation (0.05). Wasting and un-
derweight but not stunting were highest in preschoolers who 
habitually missed dinner (0.05).   

Conclusions: Missing dinner is a causative agent for poor 
nutritional status in preschool children in this study popula-
tion.  

Key words: Habitual missing dinner, Preschool children, 
Nutritional status, Local Community Development Areas (LC-
DAs)
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THE RELATION BETWEEN DIET AND ALLERGEN 
CONCENTRATIONS IN BREAST MILK; OVALBUMIN 
CONCENTRATIONS AND LACTOFERRIN LEVELS IN 
BREAST MILK
M. Hara1, N. Momose2, S. Furukawa2 
1Showa Women’s University, Tokyo, Japan

2Jissen Women’s University, Tokyo, Japan

Regardless of the consumption of the same amount of aller-
gen-related foods, allergens were detected in some breast milk 
samples while not in the others. Breast milk is a secretory fluid. 
Therefore, concentrations of secretory fluid could potentially 
be linked with the concentration of allergens in the breast milk. 
Thus, the total protein and the levels of one particular protein, 
lactoferrin, in the breast milk were measured.  The concen-
tration of ovalbumin in breast milk was measured using an 
enzyme-linked immunosorbent assay (ELISA) kit, previously 
reported by us. The limit of ovalbumin level in breast milk is 
312 ng/ml.The Lowry method was used for measuring the total 
protein. A Lactoferrin Human ELISA Kit was used to measure 
the lactoferrin levels.  Therefore, we investigated cases wherein 
the level of ovalbumin was below or above 312 ng/ml. We found 
no significant difference when we compared the total protein 
level between breast milk with ovalbumin below 312ng/ml and 
that above 312 ng/ml.  When we compared the lactoferrin level 
between breast milk with ovalbumin below 312ng/ml  and that 
above 312ng/ml, a significant difference was observed.  Con-
sequently, if the ovalbumin level in breast milk is >312 ng/ml, 
the lactoferrin level is high, while if the ovalbumin level is <312 
ng/ml, the lactoferrin level is low( P<0.01).  When evaluating 
the concentrations of ovalbumin in breast milk, the lactoferrin 
levels might be used as the point of reference. 

06
ONTOGENY OF HYPOTHALAMIC EXPRESSION OF 
OBESITY RISK GENES REVEALS TIME SPECIFIC 
WINDOWS FOR FTO, MC4R AND GNPDA2
S. Sebert1, M R. Jarvelin1, 2, 3, M E. Symonds4 
1Centre For Life Course Epidemiology, University Of 
Oulu, Finland 
2Department of Children, Young People and Fa-
milies National Institute for Health and Welfare, 
Helsinki, Finland 
3Centre for Environment and Health, School of Pu-
blic Health, Imperial College London, Norfolk Place, 
London W2 1PG, UK 
4Academic Child Health, Early Life Nutrition Re-
search Unit, University of Nottingham, UK

Background: There is increasing and robust evidence for 
a pluri-genic build-up of human obesity. A staggering num-
ber of very rare and common single mutations and structural 
variants have been found in association with adult BMI. This 
includes genetic polymorphism for genes strongly expressed in 
the hypothalamus which may play a role in the early develo-
pment of energy balance and appetite control. However, very 
little is known about the ontogeny of these factors during early 
development.   

Methods: We have collected fetal, early postnatal and adult 
sheep hypothalamus to analyse the possible time-specific ex-
pression of hypothalamic risk factors for human obesity. The 
real-time gene expression of FTO, MC4RM PCSK1, TMEM18, 
GNPDA2 and LEPR was measure at day -7, 0 (birth), 7, 30 and 
365 days from entire hypothalamus.   

Results: As expected we observed time dependant changes 
in gene expression (Paired-t-test) with early and late factors. 
For instance whilst MC4R and tmem18 showed peak of expres-
sion around the time of birth, fto only start peaking by 30 days 
of postnatal life.   

Conclusion: Interestingly, the expressions of these key 
human obesity-genes are exhibited time dependent windows. 
In line with the fetal and life course origins of adult BMI, our 
present observations are suggestive of time windows for gene-
environment interactions and corroborate the hypothesis for 
critical windows for early programming of obesity. 

Key words: Hypothalamus, Energy balance, Obesity-rela-
ted genes, Ontogeny
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ASSOCIATION BETWEEN DIET AND MENTAL PER-
FORMANCE OF CHILDREN: VIEWS OF PARENTS 
AND TEACHERS IN FOUR EUROPEAN COUNTRIES
B. Egan1, H. Gage1, P. Williams2, E. Györei3, B. Brands4, 
J C. López-Robles5, C. Campoy5, B. Koletzko4, T. Desci3, 
M. Raats1

1Food, Consumer Behaviour and Health Research 
Centre, University of Surrey, Guildford, Surrey, UK 
2Department of Mathematics,  University of Surrey, 
Guildford, Surrey, UK 
3Department of Paediatrics, University of Pécs, Pécs, 
Hungary 
4Dr von Hauner Children’s Hospital, Ludwig-Maximi-
lians University, Munich, Germany 
5Department of Paediatrics, University of Granada, 
Granada, Spain

Background and Objectives: Nutrition is one of several 
factors affecting the mental performance of children; other 
possible influences include genetics, socio-economic back-
ground and educational environment.  Although perceptions 
of the impact of diet on physical health is an important public 
health issue, little attention has been devoted to exploring views 
about the relationship between diet and children’s mental per-
formance.  This issue was explored with parents and teachers 
of children of primary school age in four European countries.  

Methods: An online questionnaire (developed in English 
and translated) was circulated through a market research orga-
nisation.  Participants were selected from online panels if they 
were either a parent or teacher of child(ren) aged 4 – 10 years 
without learning or behavioural issues.  

Results:  Questionnaires were returned by 1606 parents 
(401 in England, Germany, Spain; 403 in Spain) and 403 tea-
chers (100 in each country; 103 in Hungary).  Teachers were 
older than parents (35.4% vs. 18.3% over 45years, p<.0005) and 
less likely to smoke (35.6% vs. 47.6%, p=.003). Diet was regar-
ded as having a higher impact on physical development (ove-
rall health, energy, weight, physical activity, sleep) than mental 
(ability to learn, attention, memory, behaviour, mood) perfo-
mance. Compared to parents, teachers thought that diet had a 
larger effect on behaviour, mood, attention and sleep.    Sleep 
and teaching quality were viewed as more important determi-
nants of attention and ability to learn than food-related items, 
of which having breakfast and regular meals were considered 
the most influential. There were few differences in views bet-
ween countries. 

Conclusions:  Parents perceive diet as a less important 
influence on mental performance of primary school children 
than teachers in four European countries.  This has implica-
tions for public health policy. 

Key words: diet, mental development, teachers, parents

08
FACTORS AFFECTING FOOD CHOICES OF PA-
RENTS OF CHILDREN AGED 4-10 YEARS IN FOUR 
EUROPEAN COUNTRIES
B. Egan1, H. Gage1, P. Williams2, B. Brands3, E. Györei4, 
J C. López-Robles5, B. Koletzko3, C. Campoy5, T. Desci4, 
M. Raats1

1Food, Consumer Behaviour and Health, University 
of Surrey, Guildford, Surrey, UK 
2Department of Mathematics, University of Surrey, 
Guildford, Surrey, UK 
3Dr von Hauner Children’s Hospital, Ludwig-maxi-
milians University, Munich, Germany 
4Department of Paediatrics, University of Pécs, Pécs, 
Hungary 
5Department of Paediatrics, University of Granada, 
Granada, Spain

Background and Objectives: Children need a varied diet 
with good nutritional content for optimal physical and men-
tal health and development. The factors affecting food choices 
of parents of children aged 4 – 10 years were explored in four 
European countries to assess the extent to which these were 
influenced by considerations relating to their impact on health 
and mental performance. Influences on decision making were 
investigated.  

Methods: An online questionnaire (developed in English 
and translated) was circulated through a market research or-
ganisation. Participants were selected if they were a parent of 
child aged 4 – 10 years without learning or behavioural issues. 

Results: Questionnaires were returned by 1606 parents (401 
in England, Germany, Spain; 403 in Spain); 61.8% female. The 
most important factors affecting food choices were healthi-
ness of the food (considered very much or extremely impor-
tant by 83.3%), offering a variety of foods (80.0%), flavour of 
food (74.4%), effect on energy (67.4%).  Of less importance was 
the effect of food on mental performance of the child (abili-
ty to learn, 52.5%; attention, 52.1%; mood, 50.4%; behaviour, 
49.6%), and pragmatic factors (cost, 41.7%; ease of preparation, 
35.3%).  Over a quarter of respondents agreed that they did not 
know what foods affected their child’s ability to learn (29.1%) 
or attention (26.4%); over 10% did not believe that food affec-
ted ability to learn (13.3%) and attention (13.3%). Common 
sense or experience was the most cited influence on food deci-
sions (very much or extremely for 80.8%) with partners being 
second (52.2%). 

Conclusions:  Parents of primary school children in four 
European countries rely largely on their own experience to 
make food choices for their children and the impact of diet on 
mental performance is viewed as less important than food rela-
ted factors. This has implications for public health policy. 

Key words: food choice, parents, influence
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ASSOCIATION BETWEEN DIET AND PHYSICAL 
AND MENTAL DEVELOPMENT OF CHILDREN: 
VIEWS OF PARENTS AND TEACHERS IN FOUR EU-
ROPEAN COUNTRIES
H. Gage1, B. Egan1, P. Williams2, J C. López-Robles3, B. 
Brands4, E. Györei5, C. Campoy3, T. Desci5, B. Koletzko4, 
M. Raats1
1Food, Consumer Behaviour and Health, University 
Of Surrey, Guildford, Surrey, UK 
2Department of Mathematics, University Of Surrey, 
Guildford, Surrey, UK 
3Department of Paediatrics, University of Granada, 
Granada, Spain 
4Dr von Hauner Children’s Hospital, Ludwig-Maximi-
lians University, Munich, Germany 
5Department of Paediatrics, University of Pécs, Pécs, 
Hungary

Background and Objectives: Although the impact of diet 
on physical health is an important public health issue, less at-
tention has been devoted to the relationship between nutrition 
and children’s mental performance. The views of parents and 
teachers about the extent to which diet affects physical and 
mental development of children of primary school age were 
explored and compared in four European countries. 

Methods: An online questionnaire (developed in English 
and translated) was circulated through a market research orga-
nisation.  Participants were selected if they were either a parent 
or teacher of child(ren) aged 4 – 10 years without learning or 
behavioural issues. 

Results: Questionnaires were returned by 1606 parents 
(401 in England, Germany, Spain; 403 in Spain) and 403 tea-
chers (100 in each country; 103 in Hungary). Teachers were 
older than parents (35.4% vs. 18.3% over 45years, p<.0005) 
and less likely to smoke (35.6% vs. 47.6%, p=.003).  There was 
no difference between the proportions of parents and teachers 
thinking that a child’s physical development depended very 
much or extremely (vs. moderately, slightly, not at all) on diet 
(overall 79.8%). Lower proportions of both groups thought 
mental development was very much/extremely influenced by 
diet (67.4%). In regression modelling, believing that physical 
and mental performance was very much / extremely influenced 
by diet was significantly and positively associated with living in 
Hungary, scoring more highly on a measure of general health 
interest and (parents only) level of education attained. 

Conclusions: Diet is regarded as a less important determi-
nant of mental development than physical development by pa-
rents and teachers of primary school children in four European 
countries. Parents who had received less formal education are 
less likely to view diet as a factor in mental or physical develop-
ment. This has implications for public health policy. 

Key words: Diet, development, parents, teachers

10
MILD IODINE DEFICIENCY IN PREGNANCY IN EU-
ROPE AND ITS CONSEQUENCES FOR COGNITIVE 
AND PSYCHOMOTOR DEVELOPMENT OF CHIL-
DREN: A REVIEW
C. Trumpff1, 2, J. de Schepper3, J. Tafforeau1, H. Van 
Oyen1, J. Vanderfaeillie4, S. Vandevijvere1 
1Institut Scientifique de Santé Publique, Brussels, 
Belgium 
2Faculté des Sciences Psychologiques et de 
l’Education, Brussels, Belgium 
3Departement of Paediatric Endocrinology, UZ 
Brussel, Brussels, Belgium 
4Faculty of Psychology and Educational Sciences, 
Vrije Universiteit Brussel, Brussels, Belgium

Background and objectives :  Several European countries 
are still suffering from mild iodine deficiency (MID), despite 
the introduction of salt iodization programmes at national le-
vels. Pregnant women are the most prone to iodine deficiency, 
due to their increased physiological needs of iodine. MID du-
ring pregnancy may affect the neurodevelopment of the foetus. 
This paper therefore aims to assess the importance of iodine 
intake during pregnancy by reviewing European studies about 
the impact of MID during pregnancy on neurodevelopment of 
children.  

Methods:  Studies about the cognitive or psychomotor 
outcomes of European children exposed to MID during preg-
nancy and studies about iodine or thyroid hormone supple-
mentation were reviewed. 17 European studies were reviewed.  

Results:  MID during pregnancy may lead to hypothyroxi-
naemia in the mother and/or elevated thyroid-stimulating 
hormone levels in the foetus. Hypothyroxinaemia during preg-
nancy may affect cognitive development of children when ap-
pearing before or at 12 weeks of pregnancy. Moderate cognitive 
impairments have been observed in children from the age of 
3 weeks up to 5 years. Elevated thyroid-stimulating hormone 
levels in the newborn showed to be related with intellectual 
or psychomotor delay in early childhood. However, no direct 
link is yet established between MID during pregnancy and 
maternal hypothyroxinaemia, as well as between MID during 
pregnancy and elevated neonatal thyroid-stimulating hormo-
ne levels at birth. To end, iodine supplementation of pregnant 
women when taking place from the first trimester until the end 
of pregnancy may decrease the risk of developmental delay in 
the offspring.  

Conclusions: There is some evidence that MID appearing 
during pregnancy may adversely affect cognitive and psycho-
motor development of the offspring. Iodine supplementation 
during pregnancy may be beneficial to avoid the risk of deve-
lopmental delay. 

Key words: Iodine, Pregnancy, Europe, Psychomotor deve-
lopment, Cognitive development
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THE EFFECTS OF BREAKFAST ON IN-CLASS BEHA-
VIOUR IN CHILDREN AND ADOLESCENTS
K. Adolphus1, C. Lawton1, L. Dye1 
1Institute Of Psychological Sciences, University Of 
Leeds, West Yorkshire, UK

Background and objectives: Assumptions regarding the 
benefits of consuming breakfast for children’s learning are lar-
gely based on evidence investigating the effects of breakfast 
on cognitive performance. There is some additional evidence 
that breakfast consumption, can improve school performan-
ce. Studies rarely investigate the effects of breakfast on in-class 
behaviour despite the clear importance of good behaviour for 
learning and academic outcomes. Hence our aim was to review 
existing literature on the effect of breakfast consumption on 
behaviour in children. 

Methods: A comprehensive review of the literature was 
conducted for original articles and reviews published between 
1950-2013. The review identified nineteen studies that exami-
ned the effects of breakfast on behaviour in children and ado-
lescents, either by use of classroom observations or teacher 
completed rating scales.  

Results: The evidence indicates a largely positive effect of 
breakfast on on-task behaviour in the classroom in children 
aged 6-18 years which is more apparent in children who are 
undernourished and/or from low socio-economic or deprived 
backgrounds. Findings for other behavioural outcomes in-
cluding off- task behaviour, distraction and hyperactivity are 
inconsistent and often null findings are reported.. Evidence is 
also limited by the inherent subjective nature of the behaviou-
ral assessment and heterogeneity in study designs.   

Conclusions: Whilst crude subjective measures of beha-
viour may not provide the most sensitive indicators of the be-
nefits of breakfast, these outcomes are ecologically valid, and 
of relevance to pupils, parents, teachers and educational policy 
makers and, as a result, may produce greatest impact. 

Key words: Breakfast, adolescents, in-class behaviour

12
POLYUNSATURATED FATTY ACID LEVELS IN 
BLOOD DURING PREGNANCY, AT BIRTH AND AT 
7 YEARS: THEIR ASSOCIATIONS WITH DIET AND 
TWO COMMON FADS2 POLYMORPHISMS
P. Emmett1, E. Reischl2, L. Johnson1, C. Steer1 
1University Of Bristol, Bristol, UK 
2Helmholtz Zentrum München, Oberschleißheim, 
Germany

Long-chain polyunsaturated fatty acids (LCPUFA such as 
DHA and EPA) are essential to brain development and are es-
pecially important during pregnancy. They can be synthesised 
in the body by a metabolic pathway involving fatty acid desa-
turase genes (FADS) but are also supplied by the diet. The ba-
lance between these two sources in a population-based cohort 
will be investigated.  In a UK cohort of pregnant women and 
their offspring at birth and aged 7y levels of fatty acids (FA) in 
pregnancy blood samples, in cord blood and at 7y have been 
measured.  DNA was extracted and FADS genotype obtained 
for mother and child. Diet was assessed at 32 weeks of pregnan-
cy and at 7y by food frequency questionnaire. Energy, nutrient 
and food group intakes were calculated. Reduced rank regres-
sion (RRR) will be used to assess the contribution of different 
foods to blood FA levels in childhood.  We have shown that 
FADS genotype in the mother modifies individual LCPUFA 
levels in the blood in pregnancy and at birth. FADS genotype 
in the child, contrary to expectation, also modifies LCPUFA le-
vels at birth. By 7y, only the child’s genotype was independently 
associated. Oily fish has the strongest association with DHA at 
all ages with white fish also contributing to cord and 7y levels 
and shellfish to 7y levels. All three seafood types contributed 
to EPA levels at all time points in unadjusted analyses.  We will 
present data investigating how linear combinations of FAs can 
be estimated to maximise the correlation with diet. We will ex-
plore whether these linear combinations provide more useful 
indicators of FA status than individual FAs and how diet and 
FADS variants contribute to these indicators. We know that 
fish eating is important for LCPUFA levels in pregnancy. We 
will provide evidence based advice regarding childhood diet. 
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PREVALENCE OF DELAYED GROWTH IN SCHOOL 
CHILDREN BETWEEN 5 TO 10 YEARS OF AGE OF 
DISTRICT EDUCATIONAL INSTITUTION IN BOGO-
TÁ, COLOMBIA
L. Ladino1, C N. Sepulveda1, C A. Velasco2 
1Universidad Javeriana, Bogotá, Colombia 
2Universidad del Valle, Valle del Cauca, Colombia

Objectives and Study: Delayed growth (DG) is a result of 
several processes that prevent adequate longitudinal growth in 
children. Among the causes of this DG, are acute malnutrition 
processes that occur during prolonged periods of time, changes 
in the first peak of growth that conditioning a DG throughout 
life as longitudinal gain can not easily meet as weight gain. The 
objective is to identify the DG in school children between 5 
and 10 years of District Educational Institution in Bogotá, Co-
lombia.  

Methods: We included 432 school children between 5 and 
10 years, students at an educational institution in Bogotá, Co-
lombia. Anthropometric nutritional assessment was perfor-
med. Were classified according to WHO and their respective 
cutoffs for height/age, as with the cutoff points for Colombia 
to have a standard deviation less, and is called risk of stunting. 

Results: 432 children with 7 years 7 months ± 1 year 3 
months (range 5 to 9 years 11 months) of age, which the WHO 
cutoffs and Colombia, 22 had DG (5.1%): 21 with short stature 
and predominantly female and one child with severe stunting. 
According cutoffs for Colombia, 103 were classified at risk of 
stunting (23.8%) with a predominance of females (52.4%). 

Conclusion: The prevalence of DG was 5.1%, predomi-
nantly female, being < 9.0% as reported by the Encuesta Na-
cional de la Situación Nutrcional (ENSIN) in Colombia 2010 
and the prevalence of risk of stunting of 23.8% also < of the re-
ported by ENSIN 2010 which was 30.1% for children between 
5 and 17 years of age.

14
DOES MATERNAL IODINE STATUS IN UK PREG-
NANT WOMEN INFLUENCE CHILD NEURODEVE-
LOPMENT?
S C. Bath1, C D. Steer2, P M. Emmett2, J. Golding2, M P. 
Rayman1 
1Department of Health and Medical Sciences, Fa-
culty of Health and Medical Sciences, University of 
Surrey, Guildford, UK 
2School of Social and Community Medicine, Univer-
sity of Bristol, Oakfield House, Bristol, UK

Background and Objectives: An adequate intake of iodine 
is vital during pregnancy as iodine is required for fetal brain 
development. The UK is now classified as mildly iodine defi-
cient and has no national policy for ensuring adequate iodine 
status, such as salt iodisation. We aimed to investigate whether 
a low iodine status in pregnancy was associated with adverse 
child neurodevelopment. 

Methods: We measured maternal iodine status in pregnant 
women of the Avon Longitudinal Study of Parents and Chil-
dren (ALSPAC) cohort who were recruited in the 1990s(3). 
We measured iodine concentration (and creatinine to adjust 
for urine volume) in spot-urine samples collected from 1475 
women throughout pregnancy. We analysed 1142, 557 and 356 
urine samples from the first, second and third trimesters of 
pregnancy respectively. 

Results: We have previously shown that a low iodine sta-
tus during the first trimester is adversely associated with child 
cognition (verbal IQ and reading ability) up to the age of nine 
years (Bath et al 2013, Lancet). Urinary iodine-to-creatinine 
ratio significantly differed between trimesters in women with 
measures in all three trimesters (n=227, p<0.0001), with iodi-
ne-to-creatinine ratio being significantly lower in the first than 
trimesters two and three (p<0.0001). After adjustment for 21 
confounders, a low iodine-to-creatinine ratio in the second tri-
mester (<150 µg/g) was significantly associated with risk of per-
formance IQ score below 85 (OR 1.79, 95% CI 1.03-3.12); there 
was no association between iodine status in the third trimester 
and child IQ, although this may reflect the lower number of 
samples.  Conclusions: Iodine deficiency during pregnancy is 
associated with adverse child cognition, even in a country whe-
re iodine deficiency is only mild. We are involved with ongoing 
work with Generation R to compare our results with those of a 
country classified as iodine-sufficient (the Netherlands). 

Key words: Iodine, UK, pregnancy, neurodevelopment.
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EFFECTS OF MATERNAL CG PRO12ALA PPAR 
PPARΓ2 POLYMORPHISM ON THEIR INFANTS 
NEURODEVELOPMENTAL SCORES AT 18 MONTHS 
OF AGE
F J. Torres-Espínola1, S. Altmäe1, A. Jerez-Calero2, T. An-
jos1, M C. Martínez-Zaldívar1, C. Entrala3, A. Catena4, J 
A. Lorente5, J C. Alvarez5, M. Pérez-García6, C. Campoy1, 7

1EURISTIKOS Excellence Centre for Paediatric Re-
search, University of Granada, Spain 
2Clinic University Hospital San Cecilio, Granada, 
Spain 
3Lorgen, S.L. Health Sciences Technological Park, 
Granada, Spain 
4Department of Experimental Psychology, Universi-
ty of Granada, Granada, Spain 
5Department of Legal Medicine, University of Gra-
nada, Granada, Spain 
6Department of Clinical Psychology and Personality 
treatment, University of Granada, Granada, Spain 
7Department of Paediatrics, University of Granada, 
Granada, Spain

The aim was to determine the influence of mothers’ Pro12A-
la PPARγ2 gene polymorphisms on their offspring neurodeve-
lopment at 18 months of life. From the 474 pregnant women 
recruited in the PREOBE study, 138 mother-infant pairs were 
included in the present analysis. Mothers and infants were ge-
notyped for Pro12Ala PPARγ2 (Applied Biosystems, Foster 
City, CA-USA). Neuropsychological assessment was perfor-
med using Bayley Scales of Infant and Toddlers Development, 
Third Edition (Bayley III). Pre-conceptional BMI, mother’s 
age, diabetic condition, parity, smoking, alcohol drinking du-
ring pregnancy, placental weight, neonatal anthropometry, sex, 
Apgar 5’ and type of feeding during early life were conside-
red as a confounders. SPSS version 20.0 was used for statistical 
analysis. 118 women (85.5%) had major CC genotype and 20 
women (14.5%) showed the heterozygous genotype of CG. No 
homozygosis was found in the mothers’ group. Babies born to 
mothers with CG Pro12Ala PPAR γ2 polymorphism had hig-
her birth weight (p=0.036). At 6 months of age, no differences in 
neurodevelopment were observed between babies born to CC 
or CG mothers. At 18 months, in the cognitive domain, both 
the composite and the scaled scores were significantly lower in 
the offspring of CG mothers (p=0.006). Furthermore, logistic 
regression analysis demonstrated that CG mothers have 13% 
of risk to have babies with lower cognitive development at18 
months (IC: 0.028-0.606). Scaled Receptive Communication, 
Scaled Fine Motor and Motor Composite scores resulted signi-
ficantly lower (p=0.020, p=0.042, p=0.013, respectively) in tho-
se babies born to CG mothers at 18 months of age. The present 

study suggests that Mothers’ PPARγ rs1801282 CG polymor-
phism plays a negative role on their offspring neurodevelop-
ment scores at 18 months. Key words: PPARγ2, neurodevelop-
ment, obesity, early programming **This study was granted by 
Junta de Andalucía: Excellence Projects (P06-CTS-02341) and 
Abbott Laboratories-General Foundation University of Grana-
da (Contract agreement: 3346)
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IRON DEFICIENCY AND SCHOOLCHILDREN COG-
NITIVE PERFORMANCE IN MOROCCO
Y. Aboussaleh1, M. El Hioui1, I. Achouri1, H. El Marzouki1, 
A. Ahami1 
1Ibn Tofail University, Kenitra, Morocco

Background and objectives: Iron deficiency is the most 
prevalent nutritional disorder in the world. One of the most 
worrying consequences of iron deficiency in children is the al-
teration of behaviour and cognitive performance. This study 
aim to study cognitive performance of schoolchildren in keni-
tra, Morocco  

Methods: All the 296 pupils enrolled in a primary school 
and aged between 6 and 16 years old were recruited for this stu-
dy with parental clearance  approved.Socio demographic data 
were collected with questionnaire filled out by the parents. In-
tellectual Ability  was assessed by Raven’s Progressive Matrices 
(Raven, 1958). Blood was collected by antecubital venipuncture 
.Haemoglobin (Hb), haematocrit (Hct) and  mean corpuscular 
volume (MCV) and Serric Ferritin were masured or calculated. 

Results: The average  age was  10.2 ± 2.48 years and the 
mean haemoglobin concentration was 12.41 g/dl in boys and 
12. 5 g/dl in girls, whereas the mean ferritin level was 26.7 µg/l 
and 27.9 µg/l respectively.  In this  study 12% of schoolchildren 
have anaemia. Anaemia is predominantly moderate and affects 
of boys  more than girls. Iron deficiency was found in 20.4 % 
of the children and of iron-deficiency anaemia in 7.7 %. A po-
sitive correlation between serum ferritin and both the score in 
Maths (R = 0.5) and the average annual school score (R = 0.37). 
Raven Progressive score is  correlated to serum iron and school 
performance (p <0.001)  

Conclusions: We found a correlation between the score test 
matrices progressive Raven and school performance expressed 
by the global annual rank . We also note a positive correlation 
between the rate of ferritin and the note of mathematics. Fur-
ther studies are needed to clarify the physiological and bioche-
mical bounds related to theses statistical associations.  

Key words: Iron deficiency, anemia, schoolchildren, Mo-
rocco
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RECOMMENDATION PROVIDED BY HEALTH PRO-
FESSIONAL TO PERSON WITH TYPE 2 DIABETES 
REGARDING PHYSICAL ACTIVITY IN WEST AFRI-
CA
F. Garanet1, S.  Besançon2, C. Mesenge1, H. Delisle3 
1Health Department, Senghor University, Alexan-
dria, Egypt 
2ONG santé Diabete, Mali 
3Department of Nutrition, University of Montreal, 
Montreal, Canada

Objectives: To assess the recommendations provided by 
health professionals to persons with diabetes regarding phy-
sical activity.    Methodology: The cross-sectional study was 
conducted over three months in 2012 in Ouagadougou (Bur-
kina Faso) and Bamako (Mali). Interviews with closed and 
open-ended questions were conducted with a total of 78 health 
professionals (including 60 MDs) involved in the treatment of 
persons with diabetes in public hospitals and health centers.   

Results:  77% of health professionals interviewed were phy-
sicians For physical activity 95% of the health professionals had 
a satisfactory recommendation and the factors associated were 
the country, the occupied station and the received formation. 
The different physical activity recommended by the health pro-
fessional was walk, bicycle, house work and jogging.  Indeed, 
the doctors recognize the difficulties related to the practice of 
sport in the African cities. About the physical activity, for the 
totality of the health professional, the answer most shared by all 
and stated is “In the African context, the practice of the sport 
in the city is almost non-existent. Even the Town hall does not 
take into account space for the sport. Thus one asks the patients 
to do themselves, the households, the detergent, to walk to go 
to work. It is really all that one can do”.

Conclusion: The study highlights the need to improve die-
tary counseling of patients with diabetes, particularly as re-
gards developing specific dietary plans with individual patients 
for better compliance. Health professionals specialized in nu-
trition are becoming a priority in Africa to address nutrition-
related non-communicable diseases, to train other health pro-
fessionals and to assist individual patients. 

Keys words: physical activity, diabetes, health professional  
Author:  Docteur Garanet Franck. MD,MSc Public Health Nu-
trition 
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LOW HOUSEHOLD DIETARY DIVERSITY IS A MA-
JOR PUBLIC HEALTH CONCERN FOR WOMEN IN 
COASTAL BANGLADESH
Md Z. Islam1, A. Hossain1, E. Hasib1, N. Awan1, S F. Ras-
hid1 
1BRAC UNiversity, Dhaka, Bangladesh

Background and objectives: Research indicated that die-
tary diversity is a good indicator of food security at household 
level. Women of reproductive age living in resource-poor set-
ting are at risk of micronutrient deficiency. Present study was 
designed to evaluate the household dietary diversity and indi-
vidual diversity for women in 3-impoverished districts (Satkhi-
ra, Khulna and Barisal) of southwest coastal Bangladesh (a part 
of Ganges Delta).   

Methods:  A total of 1536 households were selected to 
determine household dietary diversity score (HDDS). One 
woman (aged 15-49 yrs) per household was selected to ascer-
tain the individual dietary diversity score (IDDS). A cluster 
sampling design was used and in each cluster, 24 households 
were selected systematically for interview and anthropometric 
measurements. Information on food intake was collected for 
7-days. Food consumed during 7-days was condensed into 9 
food groups. The range of possible  HDDS was 0-63. The  IDDS 
was assessed on 12 food groups consumed during last 24-hrs 
and score ranging 0-12.  Other relevant data were also collec-
ted.   

Results: The overall mean HDDS was very low (mean, SE; 
32.4, 0.22). We found households in the district of Khulna 
most vulnerable (P<0.0001) compared with other 2-districts. 
The overall mean IDDS of women was also predominantly low 
and significantly lower (P<0.0001) in the District of Khulna 
compared with other 2-districts. Low BMI values (BMI <18.5 
kg/m2) were highly prevalent (22%) in women. Physical cha-
racteristics such as height, weight, MUAC and BMI were not 
significantly different in three districts.   

Conclusions: The results of the study indicated that house-
holds in Khulna district might be the most vulnerable to food 
insecurity and women in this area may be at risk of micronu-
trients deficiency due to low dietary diversity. Urgent  integra-
ted agriculture interventions are warranted for improved food 
and nutrition security in this region. 

Key words: Dietary diversity; Food insecurity; Women;  
Bangladesh 
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MATERNAL LCPUFA SUPPLEMENTATION DURING 
PROTEIN DEFICIENCY IMPROVES BRAIN FATTY 
ACID ACCRETION IN RAT PUPS BY ALTERING MILK 
LCPUFA OF DAM
P. Ranade1, S. Rao1 
1Biometry and Nutrition unit, Animal Sciences Divi-
sion, Agharkar Research Institute, Pune, India

Background: Long-chain PUFA (LCPUFA) are important 
for fetal and neonatal brain development. However, their ac-
cretion in the brain is compromised during maternal protein 
restriction.  

Objectives: We investigated the effect of maternal supple-
mentation with n-3 DHA plus n-6 arachidonic acid (ARA) at 
a low protein level (9 %) on offspring brain fatty acid accretion 
using Wistar rats.  

Methods:  Nine female rats per group were randomly fed 
control (C-18%), low-protein (LP-9%) or low-protein DHA + 
ARA-supplemented (LPS) diet during gestation and lactation, 
to assess effects on brain LCPUFA composition of pups.  

Results: At birth, pups from LPS group had highest brain 
DHA and n-3 fatty acid levels(P = 0.001), whereas pups from 
LP group had highest MUFA (P = 0.05) but lowest DHA and 
total n-3 PUFA levels (P = 0.000). During lactation, pups from 
LPS group accrued significantly more α-linolenic acid (P = 
0.003), EPA (P = 0.02) and DHA (P = 0.000) in brain lipids 
than pups from LP group, whereas brain lipids of pups from 
LP group had markedly increased levels of the n-3 deficiency 
marker docosapentaenoic acid and n-6:n-3 ratio (P = 0.000). 
Owing to supplementation, milk from LPS dams had highest 
DHA and ARA, but lower SCFA and medium-chain fatty acids 
as compared with milk from C and LP dams during early lacta-
tion, which normalized by mid-lactation. 

Conclusions: Adverse effects of restricted maternal protein 
intake on LCPUFA accretion in the brain of offspring were 
ameliorated by alterations in maternal milk fatty acid profile 
due to supplementation. Results underscore the importance of 
LCPUFA for protein-deficient mothers during gestation as well 
as lactation to achieve the optimum brain LCPUFA status of 
progeny. 

Key words: LCPUFA, Maternal supplementation, Protein 
restriction, Brain lipids, Milk lipids

20
PHYSICAL ACTIVITY, SEDENTARY BEHAVIOUR 
AND FOOD HABITS, OF OVERWEIGHT STUDENTS 
BETWEEN 5 AND 10 YEARS OF A SCHOOL IN BO-
GOTÁ, COLOMBIA
C. Sepulveda1, L. Ladino1 
1Nutrition and Biochemistry Department, Pontificia 
Universidad Javeriana, Bogota, Colombia

Childhood obesity is a problem of the 21st century accor-
ding to the World Health Organization. The ENSIN 2010 re-
ported overweight in 18.9% of children between 5 and 9 years. 
Objective: Describe physical activity, sedentary behavior and 
dietary habits, of overweight school children between 5 and 10 
years of a school in Bogota, Colombia. 

Methods: Anthropometric nutritional assessment (H/Y 
and BMI/Y) with WHO growth standards 2006 - 2007, Reso-
lution 2121 and WHO cutoffs, fat percentage, physical activity 
measured by pedometer, sedentary activities and habits asses-
sed by survey, energy intake evaluated by food 3 days record, 
data analysis using descriptive statistics with Microsoft Excel 
2011 for Mac and Epi info 7. 

Results: Age 8 years 5 months ± 1 year and 3 months, 53.8% 
male, 41.8% obese schoolchildren by IMC, 80.8% obese accor-
ding body fat, 7462±3028 steps/day, sedentary students (57.8% 
), sedentary activities 2-4 hours/day (52.6%), energy 1842±464 
kcal/day, caloric distribution: protein (15±1%), fat (30±4%) 
and carbohydrates (56±4% ), excess energy (42.1%). 

Conclusion: Students with excess weight, cardiovascular 
risk, low physical and sedentary activities, sedentary activities 
more than two hours and energy intake increased but suitable 
total caloric value. 

Key Words: Childhood, Obesity, Physical activity, Seden-
tary lifestyle, Energy Intake.
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ASSESSMENT OF ENERGY EXPENDITURE AND 
IRON STATUS OF PREGNANT WOMEN IN URBAN 
AND RURAL COMMUNITIES IN NIGERIA
I. Onimawo1, V. Onuorah2 
1Ambrose Alli University, Ekpoma, Nigeria 
2Michael Okpara University of Agriculture, 
Umuahia, Nigeria

Objective: The study was carried out to evaluate the energy 
expenditure and iron status of 400 pregnant women in their 
various trimesters from two hospitals (urban and rural) in 
Umuahia in Abia State. 
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Methods: The subjects were randomly selected. Anthropo-
metric measurements, haemoglobin level, Packed Cell Volume, 
Serum Ferritin level, energy intake and energy expenditure as-
sessment were carried out on the study population using stan-
dard procedures.   

Results: Results of the analysis showed that the mean BMI 
of the mothers - the first, second and third trimesters were 
25.25 ± 3.81, 26.24 ± 3.37 and 30.64±17.61kg respectively. Arm 
circumference values ranged between 9.74, 9.85 to 11.15cm in 
the third trimester. Abdominal circumference ranged 48.24 ± 
10.56 - 49.26± 10.61. The result further showed that 19%, 12.8% 
and 0.5% had mild, moderate and severe anaemia respectively. 
A total of 40% of the pregnant women in the rural areas had va-
rious forms of anaemia as against 24.5% in the urban areas. A 
total of 32.2% of the pregnant women had iron deficiency anae-
mia. The prevalence of iron deficiency anaemia was also signi-
ficantly associated with the trimesters (X2 = 22.58, P = 0.00).  

Conclusion: The study found that the pregnant women had 
a positive energy balance. About 12% and 14% of the women 
in their second and third trimester respectively had protein in-
take above the recommended intake. A total of 40.0% of rural 
women were anaemic.

22
DOES MATERNAL POSTPARTUM DEPRESSION 
HAVE LONG-TERM EFFECTS ON CHILD’S BEHA-
VIOUR?
M. Gispert-Llaurado1, V. Luque1, M. Cardona1, M. Za-
ragoza-Jordana1, J. Canals1, J. Escribano1, N. Ferré1, 
A. Blanco1, M. Weber2, V. Grote2, B. Koletzko2, G. Hai-
le2, D. Gruszfeld3, K. Szott3, E. Verduci4, A. Re Dionigi4, 
A.  Xhonneux5, F. Martin5, C. Rubio-Torrents1, R. Closa-
Monasterolo1

1Pediatrics Unit, Universitat Rovira i Virgili, Reus, 
Spain 
2Children’s University Hospital, University of Munich 
Medical Centre, Munich, Germany 
3Children’s Memorial Health Institute, Warsaw, 
Poland 
4University of Milan, Milan, Italy 
5CHC St Vincent Liege, Liege, Belgium

Background and objectives: Previous studies reported that 
children born to mothers who suffered postpartum depression 
(PPD) could have increased conduct problems later in child-
hood. The aim of our study is to assess the relation between 
child’s emotional and behavioural problems at 8 years with 
mother’s PPD considering current maternal health problems 
(CMP). 

Methods: This study uses data from EU-Childhood Obesity 
Project (NCT 00338689). Mothers completed the Edinburgh 
Postnatal Depression Scale (EPDS) 3 months after delivery, and 
once children reached the age of 8y they filled in the Child’s 
Behaviour Checklist (CBCL) (Internalizing (IP), externalizing 
(EP) and total problems (TP)) and the General Health Ques-
tionnaire (GHQ-12) to assess CMP. EPDS scores >10 were de-
fined as PPD and GHQ-12 hits >2 were defined as CMP.    

Results: Four-hundred seventy-four mothers filled in a 
full set of EPDS, GHQ-12 and CBCL tests. Children whose 
mothers had PPD and CMP (n=50, 11.21%) showed higher TP, 
IP and EP than those whose mothers only had PPD (p<0.001, 
p=0.001 and p=0.001, respectively). Children whose mothers 
only had CMP showed increased TP and IP scores than those 
whose mothers didn’t have any alteration (p<0.001, for both 
cases), while those who only had PPD didn’t differ in CBCL re-
sults from those without maternal problems at any timepoint. 
Linear regression models adjusted by gender, maternal educa-
tion and child’s birth weight showed significant effect of EPDS 
and GHQ-12 on TP (B=0.495, p=0.004; B=1.349, p<0.001, res-
pectively; r2=15.4%), IP (B=0.127, p=0.035; B=0.513, p<0.001, 
respectively; r2=8.5%) and EP (B=0.168, p=0.012; B=0.411, 
p<0.001, respectively; r2=12.5%).    

Conclusions: PPD and CMP have effect on child’s beha-
viour problems at 8 years. Children whose mothers suffered 
PPD and CMP were those with the highest problems level. 
CMP had stronger effect than PPD on child’s behaviour pro-
blems at 8 years. 

Key words: children behaviour problems, postpartum de-
pression, Nutrimenthe, early programming.
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EFFECTIVNESS STUDY OF THE CONSUMPTION OF 
MILK FORTIFIED WITH IRON ON THE NUTRITIO-
NAL STATUS OF SCHOOL CHILDREN IN MOROCCO
I. El Menchawy1, E. Aglago1, M. Azlaf1, B. Rabi1, H. 
Belghiti2, M. El Gour1, K. El Kari1, A. El Hamdouchi1, A. 
Achour3, E. Rjimati4

1UMRNA,  URAC 39, Faculty Of Sciences, University 
Ibn Tofail-CNESTEN, Rabat, Morocco 
2Military Hospital Mohamed V, Rabat, Morocco 
3Centrale Laitière Foundation, Rabat, Morocco 
4Ministry of Health, Rabat, Morocco

Iron deficiency anemia is a major national health problem. 
It can negatively affect growth, motor and cognitive develo-
pement, immunity and academic performance of school chil-
dren.  This is a longitudinal, randomized, double blinded study 
aiming at the evaluation of the effectivness of consumption of 
iron fortified milk on the iron status of school children in the 
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rural region of Azilal. The students (n = 361), 7-9 y old, were 
recruted from 3 schools. The nutritional intervention lasted 
9 months. One group of the students received daily 200ml of 
non-fortified milk (NFG), the other group(FG)  received daily 
200ml of iron fortified milk (2,1mg of ferrous sulfate).   In  field, 
a clinical assessment, morbidity survey, blood samples collec-
tion and cognitive tests were performed at T0 – T5 and T9.  
Ferritine level was determined by immunoassay Elisa test, CRP 
by nephelometry and Hb concentration by Hemocue analyser.  
Raven progressive matrix was used for the cognitive test and 
SPSS for statistical analysis of data.  The results showed that 
the prevalence of anemia (Hb<11,5g/dl), after adjustment for 
altitude, for the FG was 2,6% at baseline and 0% at T9. For the 
NFG, it was 3,4% at baseline and 1,8% at T9. Iron deficiency 
(serum ferritine<12µg/L) for the FG was 34,7% at baseline and 
only 25% at T9. For the NFG, the prevalence at baseline was 
43,9% and 45,7% at T9.  As  the study has just ended, the inter-
pretation of the results of cognitive tests is still ongoing.  The 
milk is a good vehicle for fortification ; its consumption redu-
ced the prevalence of iron deficiency by 28% in school children 
of the region of Azilal living in normal conditions and without 
preliminary deworming. This study was performed with the 
support of Fondation Centrale Laitière.  

Key words: iron deficiency – school children – fortification 
- iron
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CONTRIBUTION OF LOCAL FOOD BIODIVERSITY 
TO DIET AND NUTRITION OF WOMEN OF CHIL-
DBEARING AGE IN BENIN
C E. Mitchikpe1, Q I. Nonfon1, G D. Ntandou-Bouzitou2 
1Faculty Of Agricultural Sciences, University Of 
Abomey-Calavi, Cotonou, Benin 
2Programme Nutrition et promotion de la Diversité, 
Bioversity-Benin, C/O IITA Benin, Cotonou, Benin

Background and objectives: Urbanisation and integration 
to market affect traditional food (TF) production, marketing 
and consumption systems, leading to increasing utilisation of 
manufactured foods of poor nutritional quality. Consumption 
of such foods may be associated with chronic diseases and nu-
tritional deficiencies. Objective of this study was to assess the 
relation between market integration and the contribution of TF 
to diet and nutrition of women of childbearing age.  

Methods: 472 women were selected in 34 villages in three 
communes using multistage random sampling. Households 
were classified according to market categories attended (rural, 
semi-urban and urban) and market accessibility (time to reach 
the nearest by car: high, middle, and low accessibility). Foods 
consumed by subjects were measured using observed weighed 

records method on two non-consecutive days. Body Mass In-
dex was calculated using anthropometry. 

Results: About 100 TF were identified and classified in 13 
food groups. Average food diversity score was significantly hig-
her for households attending urban market but was not signi-
ficantly different between market accessibility groups. About 
100% of subjects consumed traditional cereals, spices and con-
diments, and more than 78% consumed vegetables, legumes, 
oils, fish, roots and tubers in various form. Consumption of 
food groups varied according to market categories and mar-
ket accessibility. Maize was the main cereal consumed with no 
significant difference between market categories or market ac-
cessibility. TF contribution to total daily energy and nutrient 
intakes was between 76.7 and 98.4%. Iron, magnesium, zinc, 
thiamine and vitamin A needs were covered by TF only. Nutri-
tional status of women was not significantly different between 
groups. 

Conclusions: The contribution of TF to diet and nutrient 
intakes of women of childbearing age in study area was high 
regardless of market integration. 

Key words: Traditional foods, women of childbearing age, 
food diversity score, food intake  Acknowledgement: This stu-
dy was funded by Bioversity International. 
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RELATION BETWEEN LEPTIN-ADIPONECTIN RA-
TIO AND BODY FAT, INSULIN, GLUCOSE AND LI-
PID PROFILE DURING NORMAL PREGNANCY
E. Aglago1, I. El Menchawy1, M. Azlaf1, B. Rabi2, A. 
Barkat3, H. Belghiti4, A. El Hamdouchi1, K. El Kari1, R. 
Benguedour1, N. El Haloui1

1UMRNA, URAC 39, Faculty Of Sciences, Ibn Tofaïl 
University, Kénitra, Morocco 
2Ministry of Health, Morocco 
3Hospital Center Ibn Sina, Children’s Hospital, Rabat, 
Morocco 
4Military Hospital, Mohammed V, Rabat, Morocco

Background and objectives: Development of capacities in 
childhood and adulthood depends primarily on the environne-
ment during pregnancy. Leptin and adiponectin are adipokines 
involved in food intake and energy balance of the human, es-
pecially during pregnancy. The leptin/adiponectin ratio (LAR) 
is related to insulin resistance and diabetes in non pregnancy 
conditions. The aim of this study was to evaluate the relation-
ship between LAR ratio and insulin, glucose and lipid profile 
during normal pregnancy. 

Methods: A total of 32 women, pregnant of singleton foetus 
with a gestational age less than 11 weeks participated in this 
study. Recruited women were followed at 12, 22-24 and 34-36 
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weeks of pregnancy. Maternal body fat (BF) was assessed using 
the dilution of deuterium oxide (D2O). Blood glucose, insulin, 
total cholesterol, HDL, LDL, triglycerides were also measured. 
Leptin and adiponectin concentrations were assayed using ra-
dioimmunoassay kits. 

Results: Mean age of the participants was 26.8±5.8 years. 
LAR ratios during for the first, second and third trimesters 
were 1.99±1.41 ng/mg, 1.20±1.37 ng/mg and 1.19±1.41 ng/
mg. LAR was positively correlated to maternal insulin levels in 
all trimesters (respectively r=0.64, p<0.001; r= 0.39, p=0.032; 
r=0.39, p=0.038). Additionally, HDL (r=0.45, p=0.012), LDL 
(r=0.41, p=0.023) at the first trimester, BF (r=0.48, p<0.01) at 
the second trimester, and glucose (r=0.48, p<0.01) at the third 
trimester, were correlated to LAR. LDL cholesterol (r=-0.39, 
p=0.039) was inversely correlated to LAR at the third trimester.   

Conclusion: Insulin levels were positively correlated to 
leptin-adiponectin ratio in all trimesters of pregnancy. Mater-
nal body fat, glucose, and lipid profile were also correlated to 
leptin/adiponectin ratio at some extent. These correlations su-
ggested a relationship between maternal LAR and insulin resis-
tance, and pregnancy dislipidemia.   

Keywords: leptin-adiponectin ratio, lipid profile, insulin, 
glucose, pregnancy
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IRON DEFICIENCY ANEMIA AND DIETARY PAT-
TERNS OF 6-12 SCHOOL AGE CHILDREN IN KHAR-
TOUM STATE: A HOSPITAL-BASED STUDY
S. Washi2, M. Yousif1, I. Bani3 
1Dammam University, Dammam, Saudi Arabia 
2United Arab Emirates University, Al Muwaiji - Al 
Ain, Saudi Arabia 
3Jazan University, Jazan, Saudi Arabia

Background and objectives: Iron deficiency anemia re-
mained a major public health problem among school age chil-
dren in the developing countries. It has serious implications 
and negative consequences on cognitive and physical develop-
ment of children, their immune mechanisms and future work 
productivity. This study aimed at identifying the prevalence of 
anemia, iron deficiency and iron deficiency anemia among 300 
school-age children (6-12years) recruited at a Pediatric hospi-
tal in Khartoum, capital of the Sudan when came for checkup, 
or referred to the pediatric outpatient clinics for follow up.  

Methods: There nutritional status was assessed using 
anthropometric and dietary parameters and  blood samples 
were collected for cell counter analysis and measure of serum 
ferritin. Those parameters were correlated with their demogra-
phics and the possible associated risk factors for anemia and 
iron deficiency anemia were identified. 

Results: Overall prevalence of anemia was 31.3% with rates 
of mild, moderate and severe anemia being 81.0%, 11% and 
8% respectively. Unexpectedly, anemia was significantly low 
with consumption of milk (P=0.040), milk products (chee-
se) (P=0.020), whole wheat products (P=0.015), and Mango 
(P=0.042). On the other hand it was significantly higher in 
children consumed bread (P=0.042), and sorghum (P=0.030).   

Conclusions: Iron deficiency was 15.3%, and the prevalen-
ce of iron deficiency anemia was 5.2% constituting16.7 % of all 
anemic children in the study. 

Key words: iron; anemia; school children; iron deficiency 
anemia; dietary patterns
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POLYMORPHIC VARIANTS OF RBP4 GENE STUDY 
IN OVERWEIGHT CHILDREN
P. Allepuz-Fuster1, J. Carrasco Luna1, V. Guillem2, P. Co-
doñer Franch1 
1Dept. P.O.G. Fac. Medicina y Odontología Universi-
dad de Valencia, Valencia, Spain 
2Fundación Investigación Hospital Clínico- INCLIVA, 
Valencia, Spain

Background:  RBP4 is the only vitamin A transporter found 
in blood circulation and is currently associated with a role as 
an adipokine related to insulin resistance. Previous studies link 
the plasma RBP4 concentration to overweight, DM2 and in-
sulin resistance. The function of genetic variability of specific 
SNPs of this gene has not been fully described.  

Objectives:  The goal of this study is to examine the relation 
between 5 SNPs of RBP4 with distinct phenotypic traits asso-
ciated with overweight individuals.  

Method:   This study collects data of children between the 
ages of 5 and 16, which had the SNPs rs10882273, rs3758538, 
rs3758539, rs34571439 and rs12265684 of RBP4 genotyped in 
peripheral blood with DNA extraction allelic discrimination 
and PCR amplification looking for correlations with phenoty-
pic traits in blood biochemistry, holding into account the laws 
of mendelian inheritance using SNPstats software.  Results:  In 
the population studied, no statistically significant correlation 
between the SNPs analysed and insulin resistance was found, 
which agrees with previous studies. Nonetheless, we have iden-
tified a statistically significant risk factor, SNPs rs12265684 
(p=0.019 and OR=2.34), rs10882273 (p=0.03 and OR=2.60), 
rs3758539 (p=0.024 and OR=2.67), rs34571439 (p=0.019 
and OR=2.80); related to the levels of triglycerides in plasma. 
However, the SNP rs12265684 seems to present a protective 
factor (more trails needed)  

Conclusion:   The observation of the recesive allele in the 
polymorphic sequence rs12265684, rs10882273, rs3758539 
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and rs34571439 stands as a risk factor for high levels of trigly-
cerides in overweight children. However, we cannot associate it 
with insulin resistance and whether these individuals are more 
prone to develop diabetes. 

Key words: RBP4, children, overweight, SNPs
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THE EFFECT OF MORINGA OLEIFERA LEAF EX-
TRACTS SUPPLEMENTATION TO THE PREGNANT 
WOMEN IN PREVENTING MATERNAL DNA DAMA-
GE
A. Otoluwa1, A. Salam2, Y. Syauki3, N. Hasan2, Y. Mo-
noarfa4, V. Hadju2 
1Faculty Of Medicine Hasanuddin University, 
Makassar, Indonesia 
2Department of Public Health Nutrition, Ha-
sanuddin University, Makassar, Indonesia 
3Department of Clinical Nutrition, Faculty of Medici-
ne, Hasanuddin University, Makassar, Indonesia 
4Department of Public Health Nutrition, Tompotika 
University, Luwuk, Indonesia

Background and Objectives: The extracts of Moringa olei-
fera  leaf have been proven to have potent anti oxidant activity, 
prevent oxidative damage to major bio molecules and afford 
significant protection against oxidative damage. DNA dama-
ge in pregnancy, particularly that caused by oxidative stress, 
has been associated with adverse pregnancy outcome inclu-
ding preeclampsia (PE) , and intra uterine growth restriction 
(IUGR). In Senegal, Moringa oleifera was used to remedy ane-
mia in pregnancy, and reduce prevalence of low birth baby. 
This study aims to assess the effect of Moringa oleifera  leaf ex-
tracts supplementation in preventing maternal oxidative DNA 
damage. 

Methods: This is a double bind, randomized control trial 
study, which was conducted in Gowa District, South Sulawesi 
Province, Indonesia, from January to December 2012. Seven-
ty six of first trimester pregnant women enrolled in this study. 
They were randomized to the intervention and control group. 
Intervention group received Moringa oleifera leaf extracts with 
fe+folic acid capsules, while the control group received only 
fe+folic acid capsules for three months. Before and after inter-
vention, blood samples were extracted for measuring of 8-hy-
droxy 2 deoxyguanosine (8-OH-dG) using ELISA method. The 
effect of intervention was analyzed by comparing the mean 
concentration of 8-OH-dG before and after, and between two 
groups.  

Results: In the supplemented group, mean concentration of 
8-OH-dG was reached 36.16 pg/ml and significantly reduced 
during the intervention by 36% (p=0.000). 8-OH-dG  levels 

were higher in the control group (36.90 pg/ml), and reduced 
by 30.4% (p=0.019). The mean difference was not significant 
between two groups (p= 0.278). 

Conclusions: The result indicate there  was no significant 
difference in the level of 8-OH-dG between intervention and 
control group but the percentage of velocity  in  the interven-
tion group larger than control group. 

Key words: Moringa oleifera, Maternal DNA Damage 
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EFFICACY OF A MULTIPLE MICRONUTRIENT FOR-
TIFIED MILK ON COGNITIVE PERFORMANCE OF 
SCHOOL-AGE CHILDREN
A. Mehdi1, K E. Aglago1, I. El Menchawy1, A. El Hamdou-
chi1, K. El Kari1, M. Gour1, N. El Haloui1, E. Rjimati1, M. 
Mzibri1, H. Aguenaou1

1UMRNA, URAC 39, Ibn Tofail University-CNESTEN, 
Kenitra, Morocco

Background and objectives: Micronutrients deficiency is a 
serious health issue affecting children’s ability to learn. Regular 
consumption of fortified foods is and efficient mean to address 
micronutrient deficiency during childhood. This longitudinal, 
randomized, and double-blind study aimed to evaluate the effi-
cacy of an enriched milk breakfast intake on the micronutrient 
status and cognitive function in school-age children participa-
ting in a national school-based program providing food forti-
fied with multiple micronutrients. 

Methods: A total sample of 351 children, aged 7-9 years 
was recruited in three schools of the remote regions of Azilal 
in Morocco. The children were followed for a total period of 9 
months, where daily milk was provided (weekends and scholar 
holidays included). The experimental group (N=123) and the 
control group (n=238) received respectively 200 ml of fortified 
(with iron, vitamin A, vitamin D, and iodine) and non-fortified 
milk. Cognitive function was assessed by the Raven’s progressi-
ve matrices test at baseline and 9 months. 

Results: The sample was constituted by 47.1 % of girls and 
52.9% of boys. The mean of raw scores of the Raven’s test at 
baseline were respectively for the experimental and the control 
groups 0.38±1.73 and 0.36±1.62. At the end of the study, ex-
perimental and control groups showed respectively 0.53±2.12 
and 0.22±1.43. There were no significant differences between 
both groups at baseline (p=0.94) and at the 9 months (p=0.16).     

Conclusion: The daily consumption of fortified milk did 
not improve the cognitive function of children over a period 
of 9 months. 

Key words: cognitive function, micronutrients, fortifica-
tion, school feeding, children  

Acknowledgements: This study was performed with the 
support of Fondation Centrale Laitière.
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EARLY CHILDHOOD STIMULATION AND NEU-
RODEVELOPMENT IN CHILDREN OF 12 AND 24 
MONTHS OLD WITH ANEMIA
L. Villa1, K. Arceo1, E. Thébar1, F. Olvera1 
1Un Kilo de Ayuda A.C., Mexico

Background:  The first two years of life are the most im-
portant when it comes to growth and brain development, re-
quiring a high intake of iron. Otherwise, a low intake of iron 
can lead to anemia and therefore provoke negative effects on 
physical and intellectual development.    

Objective:  Identify the relation between the stimulation 
provided by the mother and the neurodevelopment in children 
at 12 and 24 months old with anemia. 

Material and methods:  Hemoglobin quantification of 
capillary blood was obtained from 22,485 children. Children 
categorized with anemia had levels under 11.0g/dl. The neu-
rodevelopment was evaluated with standard Child Psychomo-
tor Development testing in children at 12 and 24 months old, 
considering 12 observable behaviors in 6 areas of development. 
This test categorize neurodevelopment as normal, mild, mo-
derate and severe. The stimulation provided to the child was 
assessed by a 24 questions inventory. Each question had two 
answers (yes =1.0 or no=0.Sufficient stimulation was classified 
with a score between 21 and 24 points, and as insufficient sti-
mulation with a score less than 20. 

Results:  Children without anemia who received sufficient 
stimulation had 78% acceptable neurodevelopmental levels. 
Children with anemia receiving sufficient stimulation repor-
ted a 71% acceptable neurodevelopmental levels. In the other 
hand, children with anemia and without anemia with insuffi-
cient stimulation showed 56% and 54% of acceptable neurode-
velopment.  The same trend was observed by each group of age.    

Conclusions:  Environmental factors such as early child-
hood stimulation provided by the mother at home may favor 
the neurodevelopment in children at 12 and 24 months old 
even with the presence of anemia. Early childhood stimulation 
becomes a complementary strategy to promote adequate psy-
chomotor development of children. 

Key words: Neurodevelopment, early childhood stimula-
tion, anemia.
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INCIDENCE OF NEURAL TUBE DEFECTS IN BRAZIL 
BEFORE AND AFTER FOLIC ACID FORTIFICATION
L. Pacheco Santos1, H G. Rodrigues2, R C. Lecca3 
1Universidade de Brasilia, Brasilia, Brasil 
2Universidade Pitágoras, Brasil 
3Ministry of Health, Brasil

Background: In June 2004 the Ministry of Health determi-
ned the mandatory fortification of wheat and corn flours with 
iron and folic acid to prevent the occurrence of anemia and 
Neural Tube Defects (NTD), conditions known to impair child 
mental development. 

Methods: The study analyzed the incidence of NTD, from 
2000 to 2010, based on the Ministry of Health birth and death 
registries. Live births with abnormalities and fetal deaths with 
NTD were identified by the International Classification of Di-
seases (ICD-10), codes Q00 (anencephaly), Q01 (encephalo-
cele) and Q05 (spina bifida). Data from eight Brazilian states 
with adequate coverage of the live birth information system 
(SINASC) and mortality information system (SIM) were analy-
zed (Espirito Santo, São Paulo, Rio de Janeiro, Paraná, Santa 
Catarina, Rio Grande do Sul, Mato Grosso do Sul, Distrito Fe-
deral). Incidence for the periods 2000-2004 and (2005-2010 
were estimated and compared by Student’s t test. 

Results: A total of 15,125,782 live birth registries and 
162,393 fetal death registries were analyzed, resulting in the 
identification of 6,657 cases of NTD among live births (inci-
dence 0.44/1,000 live births) and 2,389 fetal deaths related to 
NTD (incidence 14.73/1,000 fetal deaths); the overall incidence 
of NTD in live births and in fetal deaths was 0.59/1,000 births, 
during the period under study. The time series showed a sharp 
decline of incidence in 2005, which remained until 2009. The 
average incidence was 0.68/1,000 births for the period 2000-
2004 and 0.51/1,000 births after the mandatory fortification of 
flour occurred (2005-2010). The t test indicated a significant 
decrease in the average incidence of NTD (p value 0.001) in the 
two periods studied. 

Conclusions: These promising results seem to indicate the 
effectiveness of this policy; however a follow up for longer pe-
riods is necessary in order to confirm such an effect. 

Key words: folic acid, neural tube defects
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LONGITUDINAL GROWTH IN MEXICAN CHILDREN 
FEEDING WITH VEGETARIAN DIET
M E. Acosta1, K Z. Escobar1, A. Sánchez1 
1Universidad de Montemorelos, Nuevo León, Mexi-
co

Longitudinal Growth in Mexican children feeding with 
vegetarian diet  Acosta ME; Escobar KZ; Sánchez A  Health 
Sciences Department-Nutrition School  Montemorelos Uni-
versity, México.    

Background and objetives:  The aim of this study was to 
know the longitudinal growth in children and teenager feeding 
with vegetarian diet in child day care center, during lactation 
and ablactation  stages.  A healthy diet in childhood can to re-
duce the prevalence obesity, malnutrition and chronic diseases 
in adult life.   

Methods:  The design of study is prospective cohort stu-
dy. Include 76 teenagers, (43 male and 32 female). Anthropo-
metric measurements  were  P/E, T/E, and BMI in two times, 
during lactation stage and eight years later. The BMI z score 
for age and sex was calculated and classified according to the 
WHO 2006. Analyses were conducted using SPSS for windows 
version 17.0. Written informed consent was obtained from all 
mothers.  

Results:  The 7.9% the children have overweight and obe-
sity during the first year, eight years later increase in the same 
population to 9.2%, whereas the undernourished  is 15.7% and 
decrease to 11.8% in the second evaluation, respectively ; 13.2% 
shew high height  y 34.2% low height in the first evaluation and 
eight years later the low height decrease to 25% and increase to 
60.5% the high height. Only, 7.8% are breast feeding.  And Ac-
tually 8% to eat a vegetarian diet. This study be continue until 
to adult life and will be analize others variables.  

Conclusions:  Early life is the time when dietary practices 
are established and the type of foods introduced might mo-
del food habits that will continue throughhout childhood and 
others stages. The planned  Vegetarian diet no affect the phy-
sical growth in children and adolescents,  inclusive can to be a 
model to prevent chronic disease and to control their results in 
others times.   

Key words: Growth, vegetarian diet, children
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GROWTH IN PRE-SCHOOL CHILDREN FROM 3 
EUROPEAN COUNTRIES AND ITS RELATIONSHIP 
WITH DIETARY DIFFERENCES
M J. Piqueras1, C. Campoy1, M T. Miranda1, T. Decsi2, B. 
Koletzko3, P M. Emmett4 

1University of Granada, Granada, Spain 
2University of Pécs, Pécs, Hungary 
3Ludwig-Maximilians-University of Munich, Munich, 
Germany 
4University of Bristol, Bristol, UK

Background and Objective: Obesity in childhood is very 
common in Europe. It may be linked to diet and intakes of pro-
tein and polyunsaturated fatty acids (PUFA) have been inves-
tigated. The study aims to investigate growth and dietary di-
fferences at age 4 years between three European countries and 
assess dietary adequacy. 

Subjects/Methods: 161 four-year-old children from Spain, 
Germany and Hungary whose mothers had participated in a 
pregnancy micronutrient supplementation trial. Growth was 
assessed by standardised anthropometry and diet calculated 
from parentally-completed food frequency questionnaires.  
Adequacy of the diet was evaluated using US guidelines. Physi-
cal activity was not assessed.   

Results: The Spanish children had a higher mean BMI 
(16.4Â±1.5) than German (15.7Â±1.0) and Hungarian chil-
dren (14.9Â±1.4, p<0.01). In Spanish children, dietary intakes 
were higher for animal protein density particularly from dairy 
products, whereas there was little difference in total protein 
density and slightly lower n-6 PUFA density than the other 
groups. The diets of many children were lacking in some nu-
trients; 94.4% were below the recommendation for potassium, 
64.4% for iron, 40% for folate and 100% for Vitamin D. Howe-
ver intakes were higher than recommended for saturated fat (in 
96.4% of children) and sugar.   

Conclusions: Diets eaten by Spanish children may be more 
obesogenic than those eaten by German or Hungarian chil-
dren.  Evidence showed that many children in all three coun-
tries are eating diets that are low in nutrient content but high 
in fat and sugar.  

Key words: diet, growth, pre-scholar children  The research 
leading to these results has received funding from the Com-
mission of the European Community -specific Research and 
Technological Development Programme, “Quality of Life and 
Management of Living Resources” within the 5th to 6th  Fra-
mework Programmes: NUHEAL Study, EARNEST Project and 
NUTRIMENTHE Project.
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IMPACT OF MOTHERS’ OBESITY AND GESTATIO-
NAL DIABETES ON THEIR OFFSPRING NEURODE-
VELOPMENT IN RELATION TO CHANGES IN PLA-
CENTAL GENE EXPRESSION
F J. Torres-Espínola1, J. Martino2, A. Jerez-Calero3, T. 
Anjos1, J. Florido4, M. Pérez-García5, A. Catena5, M. Sy-
monds2, C. Campoy1,5

1EURISTIKOS Excellence Centre For Paediatric Re-
search, Granada, Spain 
2School of Clinical Sciences, School of Veterinary 
Medicine & Science, University of Nottingham, 
Nottingham, UK 
3Clinical University Hospital San Cecilio, Granada, 
Spain 
4Department of Paediatrics, Granada, Spain 
5Department of Clinical Psychology, Evaluation & 
Personality. University of Granada, Granada, Spain

Introduction and aim: Obesity and type-2 diabetes (T2D) 
in pregnancy are associated with nutritional deficiencies and 
adverse metabolic adaptations in the mother, compromising 
foetal-newborn survival and with a special impact on the de-
veloping brain. We analyse if the placental epigenetic changes 
in obese and diabetic pregnancies are involved in brain deve-
lopment. 

Methods: 120 infants, participanting in the PREOBE study* 
which were born to: Healthy normo-weight (n:48), Overweight 
(n:27), Obese (n:13) and Gestational Diabetic (GD) (n:32) 
pregnant women, were included in this analysis. Several oli-
gonucleotide primer sequences were used for quantification of 
target and endogenous control gene cDNA by real-time PCR. 
Babies were neuropsychological examined with the Bayley III 
at 6 and 18 months of life. ANOVA, Kruskall-Wallis, t de Stu-
dent and logistic regression were performed. 

Results: AMPK and P70S6KB1 were down-regulated and 
MTHFR was up-regulated in the placenta of GD mothers. At 6 
months, Language Composite Score (LCS) was higher in those 
babies as much as MTHFR were up-regulated (OR: 1.620; IC: 
1.101-2.385); Motor Composite Score (MCS) were positively 
related to AMPK up-regulated level at 6 months (OR: 2.516; 
IC: 1.167-5.422) and to IRS1 up-regulated at 18 months (OR: 
1.889; IC: 1.009-3.537). Babies with the highest level of IRS1 
up-regulated had more possibilities to have a better Cogniti-
ve Composite Score (CCS) at 18th months of life (OR: 2.119; 
IC: 1.112-4.036). Babies born to obese and GD mothers with 
high levels of P70S6K up-regulated showed higher LCS at 6 
months (P=0.018) and at 18 months (P=0.042). Babies born 
to obese mothers with higher level of AMPK up-regulated 
showed higher CCS at 18 months of life (P=0.037).  ** This 
study was granted by Junta de Andalucía: Excellence Projects 

(P06-CTS-02341) and Abbott Laboratories-General Founda-
tion University of Granada (Contract agreement: 3346). 

Key words: early programming, obesity, diabetes, cognition 
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NEGATIVE EFFECTS ON CHILDREN’S DEVELO-
PMENT BY PRENATAL EXPOSURE TO ORGANO-
CHLORINE PESTICIDES
M C. Baltazar1, F J. Torres-Espínola1, A. Muñoz-Machi-
cao1, M C. Martínez-Zaldívar1, J D. Luna2, F. Cruz3, M F. 
Olea5, M. Pérez-García3, C. Campoy1,6 
1EURISTIKOS Excellence Centre For Paediatric Re-
search, University of Granada, Spain 
2EURISTIKOS Excellence Centre For Paediatric Re-
search. Department of Bioestatistics, University of 
Granada, Spain 
3EURISTIKOS Excellence Centre For Paediatric Re-
search. Department of Clinical Psychology, Evalua-
tion & Personality, University of Granada, Spain 
4EURISTIKOS Excellence Centre For Paediatric Re-
search. Department of Nutrition and Bromatology, 
University of Granada, Spain 
5EURISTIKOS Excellence Centre For Paediatric 
Research. Department of Radiology and Physics 
Medicine, University of Granada, Spain 
6EURISTIKOS Excellence Centre For Paediatric 
Research. Department of Paediatrics, University of 
Granada, Spain

Introduction and aim: Persistent accumulation of organo-
chlorine compounds (OC) in adipose tissue is related to neu-
rological damage. We aim to evaluate the long-term neurode-
velopment effects of intrauterine exposure to OC in children 
participants in the NUHEAL Spanish cohort. 

Methods: 154 Spanish pregnant women were randomized 
to receive 500 mg docosahexaenoic acid (DHA)+150 mg ei-
cosapentaenoic acid (EPA), 400 µg 5-Methyltetrahydrofolate 
(5-MTHF), both or placebo from 20 weeks up to the delivery. 
Blood samples were obtained from 96 mothers-baby pairs at 
delivery. OC were determined using HPLC, GC/ECD and GC/
MS and were expressed in ng/g of lipids. The offspring were fo-
llowed-up and revised at 7.5 and 9.5 years old, evaluating their 
neurodevelopment outcomes by using the NUTRIMENTHE 
Neuropsychological Battery. ANOVA, Bonferroni test, multi-
ple lineal regression and quantile regression were done using 
the SPSS 20.0 and STATA 12. 

Results: There were no significant differences on the OC 
concentrations between groups neither on the long-term neu-
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rological outcomes depending on the prenatal supplemen-
tation. At 9.5 years, those children whose mothers had high 
Mirex concentrations in plasma showed long-term negative 
effects in verbal comprehension (language) (Token test B = 
-0.061, p=0.001, IC= -0.097 a -0.026) and in viso-perceptual 
integration (perception) (HVOT test B = -0.051, p= 0.03, IC= 
-0.097 a -0.005). The regression analysis was adjusted by smo-
king, age and maternal schooling but with any statistical signi-
ficance. Furthermore, those children exposed prenatally to the 
highest levels of Mirex were under 25 percentile in the scoring 
above. 

Conclusion: From the OC analysed, Mirex concentrations 
during pregnancy seems to have a major negative long-term 
effect on verbal comprehension and perception integration in 
children at 9.5 years. **This work was partially supported by 
the NUTRIMENTHE EU Project, Grant agreement nº: 212652 
and by the Spanish Ministry of Health (FIS 02/1314, FIS 
G03/176) and European Union (QLK4-CT-2002-00603-EDEN 
and NoE CASCADE-2003-506319).
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LONG-TERM EFFECTS OF PRENATAL DHA AND 
5-MTHF SUPPLEMENTATION ON THE OFFSPRING 
LC-MS METABOLOMICS BIOMARKERS UP TO 9.5 
YEARS OLD, IN RELATION TO FATTY ACID CHECK 
CELL COMPOSITION, DIET AND FADS POLYMOR-
PHISMS
C. Martínez-Zaldívar1, A. Carrasco-Pancorbo2, O A. 
Mayboroda3, E. Reischl4, P. Rzehak5, T. Decsi6, H. Dem-
melmair5, C. Campoy1, 7 

1Excellence Centre For Paediatric Research, Univer-
sity of Granada, Spain 
2Department of Analytical Chemistry, University of 
Granada, Spain 
3Leiden Centre For Proteomics and Metabolomics, 
LUMC, Leiden, The Netherlands 
4Helmholtz Zentrum München, Research Unit of 
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University of Münich, Munich, Germany 
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Introduction and aim: There is no clear evidence about 
the long-term effect of prenatal supplementation on children 
neurodevelopment. We aim to improve this hypothesis by a 
systematic evaluation of the metabolite profile in urine from 

the offspring born to prenatally supplemented mothers partici-
pants in the NUHEAL study. 

Methods: A non-targeted LC-MS method (using both 
Ion Trap MS and Time of Fight MS) was used to analyze 537 
samples, from NUHEAL children at 7.5,8,9, and 9.5 years, to 
evaluate the long-term effects of prenatal supplementation in 
their mothers with fish oil (FO), 5-Methyl-tetrahydrofolate 
(5-MTHF), both or placebo, from 20 weeks of pregnancy until 
delivery. All possible metabolites within the chromatograms 
were identified using commercial available standards and TOF 
capabilities. Statistical treatment involving pre-processing of 
the chromatograms by removing baseline and correcting for 
elution time shifts, PCA and PLS-DA was applied checking the 
structure of the data set and possible systematic groupings. The 
described LC-MS metabolomics data were studied in combina-
tion with some other relevant data, such us fatty acid in cheek 
cell, neurodevelopment data, FADS1 and FADS2 genotype, 
dietary intake and relevant confounders. 

Results & Conclusions: No significant differences in meta-
bolic profile in urine were demonstrated between groups. Fatty 
acid status in cheek cell and fatty acid related features in urine 
samples of children at 7.5 to 9.5 years of age reflected the die-
tary intake of essential fatty acids and their major LC-PUFA 
derivatives. Significant relationships between fatty acids intake, 
metabolites excreted in urine and cheek cell FA were shown. 
Daily intake seems to have a remarkable influence in the me-
tabolic profile. The influence of FADS1 and FADS2 genotype 
was reflected in fatty acid related metabolites excreted in urine.  
**This work was supported by the NUTRIMENTHE EU Pro-
ject, Grant agreement nº: 212652.
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MEN ON THEIR OFFSPRING METABOLOMIC BIO-
MARKERS
C. Martínez-Zaldívar1, A. Carrasco-Pancorbo2, O A. 
Mayboroda3, C. Campoy1,3  
1Excellence Centre For Paediatric Research. Univer-
sity of Granada, Granada, Spain 
2Department of Analytical Chemistry, University of 
Granada, Granada, Spain 
3Leiden Centre For Proteomics and Metabolomics, 
LUMC, Leiden, The Netherlands 
4Department of Paediatrics, University of Granada, 
Granada, Spain

Introduction and aim: Mother’s nutrition before and du-
ring pregnancy and nutrients intake during early life seems to 
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be linked to later neurodevelopment and long-term behavior 
outcomes. Modern “omics” technologies open up great expec-
tations to improve the understanding of the mechanisms in-
volved in the role of early nutrition on neurodevelopment. We 
aim to optimise two complementary LC-MS methodologies to 
evaluate the long-term effect of DHA, 5-MTHF, both or place-
bo supplementation received by NUHEAL pregnant women, 
on their children urinary metabolic biomarkers at 7.5 years. 

Methods: Three different sample preparation protocols 
were compared (protein precipitation and metabolite extrac-
tion, simple urine dilution and liquid-liquid extraction), being 
the first one the optimal extraction system. Two different kinds 
of columns were used (C-18 and HILIC columns) to compa-
re the performance of two complementary LC methodologies 
(reverse phase and HILIC). The chromatographic parameters 
as well as detection conditions (UV, fluorescence and MS de-
tection on-line) were optimized pooling urine samples of all 
the individuals included in the study. A systematic evaluation 
of the analytical parameters describing the performance of the 
two methods was carried out (both with pooled urine samples 
and a standard mix) considering detection and quantification 
limits, linearity, calibration range, repeatability intra- and in-
terday, accuracy, etc. 

Results and Conclusions: The potential of the two 
methodologies to determine compounds belonging to diver-
se chemical categories (amino acids and related compounds, 
organic acids, alcohols, xanthines, amines, dipeptides, amine 
groups, compounds with indoles groups, with imidazol groups 
or with hydroxyl) is extensively discussed in the current con-
tribution. Moreover, the analysis of 138 urinary samples from 
children at 7.5 years were collected using both LC-MS methods. 
The quantification of different metabolites was performed, spe-
cially for methylmalonic acid, homocysteine and folic acid de-
rivatives. **This work was supported by the NUTRIMENTHE 
EU Project, Grant agreement nº: 212652. 
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NEURODEVELOPMENTAL STATUS IN BABIES 
BORN TO OVERWEIGHT, OBESE OR DIABETIC 
PREGNANT WOMEN, DURING THE FIRST 18TH 
MONTHS OF LIFE
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Personality, University of Granada, Spain

Introduction and aim: Obesity and Diabetes are related 
to poor nutritional status, with demonstrated nutritional defi-
ciencies, gut absorptive alterations, less bioavailability, increa-
se of oxidative stress and/or inflammatory status. We aim to 
analyse the potential negative effects of these metabolic situa-
tions on the foetal brain. 

Methods: 217 infants’ participants in the PREOBE study* 
were included in this analysis: Healthy normo-weight (n:81), 
Overweight mothers (n:44), Obese (n:31) and Mothers suffe-
ring Gestational Diabetes (n:61). The babies born at 39.52±1.26 
weeks, with birth weight adequate for gestational age. No diffe-
rences were shown in the neonates between the studied groups. 
The offspring were neuropsychological examined with the Ba-
yley Scales of Infant and Toddlers Development, Third Edi-
tion (Bayley III) at 6 and 18 months of life. Statistical analysis: 
ANOVA, Kruskall-Wallis, t de Student, and logistic regression. 

Results: Infants born to Obese mothers showed higher 
Standards & Composite Scores in Cognition (P=0.003), Ex-
pressive Communication (P=0.016) Language development 
(P=0.008) at 6 months of age. The present results shown that 
higher pre-conceptional weight in the mother determines bet-
ter Language Composite Score at 6 months of age (OR:1.133). 
These differences disappear at 18 months because the rate of 
change between 6 to 18 months does not exists in these infants 
(P<0.05). 

Conclusion: Offspring born to obese mothers showed hig-
her cognitive scores at 6 months of life, probably due a major 
nutrient transplacental transfer in obese pregnancies regulated 
by epigenetic changes in the placenta, which probably exert a 
transient effect. However, the negative rate of change in cogni-
tive scores from 6 to 18 months in the offspring born to obese 
mothers suggests that obese condition during pregnancy could 
have a negative long-term effect on neurodevelopment. ** This 
study was granted by Junta de Andalucía: Excellence Projects 
(P06-CTS-02341) and Abbott Laboratories-General Founda-
tion University of Granada (Contract agreement: 3346). Key 
words: early programming, obesity, diabetes, cognition.





1879Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

Paralleled Symposia Index

A

Aaron, G.J, 87
Abbeddou, S., 24
Abebe, Y., 142
Abu-Rub, A., 53
Acevedo, I., 43
Adair, L., 25, 71, 85, 120
Adams, K., 25
Addo, O., 85
Adu-Afarwuah, S., 24
Aguenaou, H., 93
Aguilera, C.M., 72
Ahlgren, J., 3
Ahluwalia, N., 15
Ahmed, T., 60
Akao, M., 111
Akkhavong, K., 79
Akoh, C.C., 60
Alayón, S., 29
Albers, R., 15
Albert, J., 145
Alderman, H., 46
Al Dhahiri, A., 69
Al-Hazzaa, H., 52
Ali, D., 29
Ali, H., 69
Allen, L., 139
Allen, L.H., 140
Allie, M.P., 61
Allison, D., 27
Andrés-Lacueva, C., 15 , 110
Andrews, M., 43
Androutsos, O., 64, 65
Angeles-Agdeppa, I., 92
Ängquist, L., 67
Anh, N.Q., 121
Ankarfeldt, M.Z., 67
Apovian, C., 121
Arafat, Y., 33
Arias, C., 20
Arredondo, M., 43
Ashorn, P., 23-25
Ashorn, U., 23, 24
Ashour, F., 4
Asimi, M., 49, 57
Astiazarán-García, H., 94
Astrup, A., 67
Astuti, N., 57
Atalah, E., 154

Atinmo, T., 135
Aumueller, E., 14
Ayifah, E., 25

B

Bach Mai, L., 78
Badham, J., 136
Baker, S., 84
Baker, S.K., 37
Baladia, E., 150
Ballance, S., 102
Bánáti, D., 70
Barbieri, M.A., 17
Barja, S., 18
Barriguete, A., 49
Bastarrachea, R.A., 73
Basulto, J., 150
Bath, S., 75
Batis, C., 120
Beecic, T., 52
Beer, T., 136
Behnaz, S., 42
Belahsen, R., 123
Belizán, J., 16
Belkacem, M., 48
Bellows, A.C., 125
Ben-Abdallah, K., 53
Benetou, V., 101
Benítez-Arciniega, A.D., 7
Bentley, M., 25
Berendsen, A., 41
Berger, J., 78-80, 92, 122
Berruti, G., 155
Betoko, A., 38
Betta, K., 20
Bettiol, H., 17
Bienenstock, J., 106
Birnbaum, J., 66
Biswas, D., 30
Blair, S., 27
Blankenship, J., 83, 84
Blundell, J., 26
Boeing, H., 77, 115
Bogale, A., 142
Boggio, V., 40
Borges, A., 68
Borghi, E., 50
Borja, L., 32
Borys, J.M., 49
Bosco, N., 15
Boto-Ordoñez, M., 110

Bourdet-Sicard, R., 15
Bourne, P.G., 151
Boy, E., 94
Brand, A., 12
Brand-Miller, J., 95-97
Brennan, L., 11
Brenner, H., 102
Brigidi, P., 41, 42
Brouns, F., 147
Brown, K., 24, 81-83
Bruce, T.W., 42
Buck, R., 106
Bueno, C., 154
Bukhari, A., 57
Bundala,N., 35
Burja, K., 92

C

Cabello, J.F., 20
Cabré, E., 70
Caille, A., 41
Calbet, J.A.L., 28, 31
Calder, P., 11, 15
Calle-Herrero, J., 28
Cameron-Smith, D., 59
Campos Ponce, M., 79, 80
Candia, V., 43
Cano, N., 41
Capanzana, M.V., 92, 140
Capitán-Cañadas, F., 107
Capone, R., 45
Caraher, M., 126
Cardone, G., 45
Cardon, G., 65
Cardoso, V., 17
Carriquiry, A., 139, 140
Casanovas, M.C., 50
Castillo, N., 6
Castro, G., 20
Caton, S., 39
Ceci, J.E., 39
Celis, C., 3
Cevenini, E., 41
Chamnan, C., 78-80
Chang, E., 35
Chang, S., 119
Chang, S.J., 110
Chang, Y.H., 133
Chan, T., 92
Chanh, H.C., 121
Charles, M.A., 38

Charrondiere, U.R., 146
Chasela, C., 25
Chaves, R., 68
Chea, M., 78-80
Chen, J., 91
Chen, Q., 49, 57
Chen, R.C.Y., 133
Chen, W., 77
Chisti, J., 60
Chiva, G., 110
Christian, P., 2
Chu, H., 48
Chuc, N.T.K., 121
Church, T., 68
Closa-Monasterolo, R., 108
Coff , C., 3
Colecraft , E., 143
Collier, S., 121
Collino, S., 42
Collins, A., 100
Colombo, M., 20
Cooke, L., 39
Cooper, C., 1
Corella, D., 15, 130
Cornejo, V., 20
Corneli, A., 25
Corsetti, G., 98
Cortés, V., 21
Costarelli, V., 40
Covas, M.I., 15
Crane, P., 124
Croden, F., 39
Cruchet, S., 18
Cuevas Nasu, L., 54

D

Damayanti, T., 57
D´Antona, G., 98
Darmos-Th odis, T., 133
Darnton-Hill, I., 4
Da Sila, A., 54
Da Silva, L., 42
Davidsson, L., 83
Davis, S., 106
Dearden, K., 32
de Benito Cañizares, E., 154
de Benoist, B., 139
De Bourdeaudhuij, I., 64-66
De Craemer, M., 65
De Decker, E., 65
de Graaf, C., 39, 40

Authors´ Index



1880 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

Gomes, T., 68
González, S., 69
González-Gross, M., 26
Goodpaster, B., 28
Goossens, J., 2
Gordon-Larsen, P., 120
Görman, U., 3
Grandi, C., 17
Green, A.G., 119
Green, M.H., 94
Greig, A., 84
Grijalva-Haro, M.I., 94
Grimaldi, K., 3
Grimmer, S., 102
Guissou, R., 24, 25
Guo, H.W., 152
Gura, K., 121
Guyon, A., 33

H

Haddad, L., 46
Halkjær, J., 67
Haller, D., 15
Hambidge, M., 142
Hamilton, V., 20
Hamsinah, S., 57
Handjiev, S., 96
Hanson, P., 132
Hao, Z., 48
Hara, H., 98
Harrabi, I., 48
Harris, K., 105
Harrison, G., 124
Hasanuddin, H., 57
Haskell, M., 83
Haslberger, A.G., 14
Hausner, H., 40
Haymond, M., 5
Helou, F., 69
Henry, E., 121
Hess, S., 24
Hetherington, M., 39
Hieke, S., 134
Hippe, B., 14
Hira, T., 98
Hmad, S., 48
Holgate, S.T., 15
Hop, L.T., 92
Hosono, T., 111
Hossain, I., 60
Hossain, M., 60
Hotz, C., 81
Huang, T., 49, 57
Huat Foo, L., 152

Hughes, J.d’A., 132
Humber, J., 25
Huo, J., 91
Huong, L.T., 121
Huong, P.T.T., 121
Hurrell, R., 93, 94
Hwalla, N., 51

I

Idris, I., 57
Imai, T., 111
Inskip, H., 1
Iotova, V., 64-66
Irz, X., 42
Islam, M., 60
Issanchou, S., 39, 40
Itsiopoulos, C., 133
Iyengar, V., 128

J

Jackson, A., 64, 116
Jackson, D., 39
Jager, G., 39, 40
Jakobsen, M.U., 67
Jamieson, D., 25
Jansen, E., 101
Jarar, A., 69
Jeff erds, M., 89
Jeremias, T., 117
Jiménez Colmenero, F., 150
Jirillo, E., 6
Jones, L., 38
Jönsson, H., 3
Jönsson, L.S., 15
Jordan, I., 35, 118
Juneja, L.R., 113
Juth, N., 3

K

Kac, G., 54
Kagawa, Y., 111
Kaias, E., 133
Kakrania, N., 84
Katsarou, C., 64
Katzmarzyk, P., 68
Kayira, D., 25
Keatinge, J.D.H., 132
Keener, L., 131
Keijer, J., 8
Kelder, T., 12
Kennedy, G., 117
Khaled, A., 36

de Groot, L., 41
De la Cruz, V., 82
de Lauzon-Guillain, B., 38
De Miguel-Etayo, P., 65
de Moreno de LeBlanc, A., 6
de Onis, M., 50, 51
De-Regi, L.M., 88
de Vos, W., 41
de Wilde, V., 39, 40
Debs, P.H., 45
Delzenne, N., 108
Desviat, L.R., 19
Dewey, K., 23-25
Dijkhuizen, M.A., 79, 92
Dillon, A., 36
Doak, C.M., 79, 80
Domínguez, A., 19
Draper, J., 15
Drewnowski, A., 147
Duivenvoorde, L., 8
Du, L., 152
Du, S., 118, 120
Du, W., 119
Duque, T., 89
Duran, N., 124
Durschlag, R., 121
Duvinage, K., 66
Duysburgh, C., 103

E

Egli, I., 94
Ekari, K., 93
El Bilali, H., 45
El haloui, N., 93
El Hamdouchi, A., 93
Ellis, K., 82
Elmadfa, I., 53, 75, 76, 78, 

100, 127
Emmett, P., 38, 75
Engle-Stone, R., 82
Erasmus, B., 124
Ermayani, A., 79
Ernst, J., 144
Escaffi  , M.J., 18
Esparza-Romero, J., 94
Espinosa, M., 150
Estruch, R., 15, 110
Ettyang, G., 144

F

Faergeman, O., 151
Fahmida, U., 141
Fairweather-Tait, S., 41

Fall, C., 84
Fan, S., 62
Farías, M., 17
Farré Rovira, R., 148
Fekadu, H., 33
Fenech, M., 99
Feng, X., 48
Ferguson, L., 100
Fernández, L., 134
Ferraro, A.A., 17
Feskens, E., 41, 96, 97
Fildes, A., 39
Finlayson, G., 146
Fisberg, R.M., 145
Flax, V., 71
Flores-Ayala, R., 89
Fogelholm, M., 96, 97
Fogliano, V., 104
Fontana, S., 6
Fortin, S., 122
Fossati,A., 98
Franceschi, C., 41, 42
Frankenfeld, C., 142
Franklin, N., 29
Franks, P.W., 28
Friel, M., 153
Frongillo, E., 55

G

Gahutu, J.B., 94
Gamez, R., 69
Gan, W., 55
Garaulet, M., 72
García, A., 82
García, O.P., 43
García-Aloy, M., 15
Gardner, M., 92
Garrett, J., 37
Gewa, C., 142
Geyer, C., 66
Ghammam, R., 48
Ghannem, H., 48
Ghosh, P., 30
Giacomo, Z., 42
Gibbs, M.M., 140
Gibson, R., 140
Gil, A., 72, 122, 127
Gil-Campos, M., 20
Gillespie, S., 46
Girma, M., 142
Giuseppe, N., 42
Godfrey, K., 1
Goehring, K., 106
Golding, J., 75



1881Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

Khateb, I., 123
Killilea, D.W., 82
Kinabo, J., 35
Kjellström, S., 3
Klaus, S., 8
Knutsen, S.H., 102
Koirala, H., 32
Koletzko, B., 1, 64-66
Kong, K., 92
Kooijman, V., 40
Kopecky, J., 10
Kounnavong, S., 78-80
Kouris-Blazos, A., 133
Krawinkel, M., 118
Krawinkel, M.B., 34
Krebs, N., 142
Kriek, L., 136
Kris-Etherton, P., 105
Kuhnlein, H., 45
Kulaga, Z., 65
Kulwa, K., 35
Kumagai, H., 111
Kunz, C., 106
Kuong, K., 79
Kupka, R., 83
Kupta, R., 84
Kurpad A., 56
Kurpad, A., 128
Kusanovic, J.P., 17
Kussmann, M., 42
Kyrø, C., 104

L

Labarthe, D., 48
Lacirignola, C., 45
Laillou, A., 90, 122
Lam, N.T., 121
Larsen, L., 121
Larsen, T.M., 96
Lartey, A., 24, 25, 34, 61
Lateva, M., 65
Latulippe, M.E., 15
Laura, F., 42
Le, B.M., 79, 80
Le, H., 122
Le, M., 122
Le Th i, H., 91
Lee, M.S., 133
Lelieveld, H., 113
Lenders, C., 121
Leroy, J., 37
Li, D., 49, 57, 151
Li, H., 55
Li, K., 57

Li, K.L., 49
Li, M., 77
Limbong, M., 57
Li, N., 48
Li, T.Y., 152
Li, Y., 152
Li, Z., 48
Lien, D.T.K., 121
Lin, X., 55
Lin, Y., 114
Linderborg, K., 59
Llorach, R., 15, 110
Lobstein, T., 64-66
Loha, E., 142
Longvah, T., 125, 145
Lopes, C., 38, 39
López-Teros, V., 94
Lu, L., 55
Lua, T.T, 79, 80
Luby, S., 30
Lucia, M., 42
Lundberg, J., 31
Lundeen, E.A., 85
Luu, D., 131
Ly, L.N., 121
Lyon-Belgy, N., 41
Lyu, E.S., 76

M

Maatoug, J., 48
Macdonald, I., 96
Macha, E., 35
Madrelle, J., 39
Magrone, T., 6
Ma, G.S., 152
Ma, J., 152
Mahfuz, M., 60
Mahmud, R., 57
Maia, J., 68
Maia, M., 54
Maldonado Galdeano, C., 6
Maleta, K., 23, 24
Mamiro, P., 35
Manera, M., 150
Maneta, K., 25
Manios, Y., 38, 39, 64-66
Mannar, V., 46
Marchioni, D.M.L., 145
Marcos, A., 7, 15, 151
Mardones, F., 19
Mardones-Santander, F., 17
Mario, M., 42
Markowicz Bastos, D.H., 145
Markuns, J., 121

Marquis, G., 143
Martin, F., 42
Martin-Belloso, O., 113
Martínez, J.A., 11, 96
Martínez-Augustín, O., 107
Martínez Carrillo, B.E., 7
Martínez-González, M.A., 

15, 130
Martínez Hernández, J.A., 66
Martorell, R., 85, 86
Marzorati, M., 103
Masania, J., 9
Masuadi, E., 69
Mathers, J., 3
Matthys, C., 126
Maver, A., 13
Mavrogianni, C., 39
Max, S., 42
Mcgill, E.J., 137
McTiernan, A., 63
Meijboom, F., 3
Méndez-Estrada, R.O., 94
Menon, P., 29, 36, 46
Mes, J., 102
Meyer, A., 53, 75, 78, 100, 

127
Michaelsen, K.F., 50
Mikkelsen, B.E., 132
Miller, J.E., 121
Milligan, L., 114
Milliner, L., 116
Miquel, J.F., 21
Miyazawa, T., 60
Mkumbwa, T, 84
Moench-Pfanner, R., 90, 122
Mogensen, K.M., 121
Mokhtar, N., 52, 93
Møller, P., 39, 40
Monckeberg, F., 18
Montegut, A., 121
Monteiro, C., 156
Montoliu, I., 42
Moore, S., 2
Morales-Álamo, D., 31
Morales Ruan, C., 54
Moratorio, X., 155
Moreines, J., 15
Moreira, L., 18
Moreira, P., 38, 39
Moreno, L., 64-66
Moreno Villares, J.M., 149
Morris, S., 99
Moschonis, G., 38-40
Moses, A., 25

Moubarac, J.C., 155
Mouratidou, T., 65
M’Rini, C., 15
Msuya, J., 35
Muehlhoff , E., 34, 116
Mujico, J.R., 7
Muller, M., 15
Mundo Rosas, V., 54
Muñoz-Aguirre, P., 7
Murphy, S., 139-141, 144
Muslimatun, S., 78-80
Muthuri, S., 69
Muzzo, S., 18
Mwanri, A., 35
Mzimbiri, R., 35

N

Nagao, K., 59, 98
Nakajima, S., 98
Namaste, S., 87
Nankap, M., 82
Natalia, K., 42
Ndjebayi, A.O., 82
Neufeld, L., 84
Neumann, A., 143
Neumann, C., 144
Ng, S.W., 119
Nga, T.T., 92
Nguyen, P., 29
Nicklaus, S., 39, 40
Nielsen, J., 83
Nisbett, N., 46
Nisoli, E., 98
Niu, W., 48
Nizame, F., 30
Noguchi, Y., 98
Nombo, A., 35
Norat, T., 62
Nordenfelt, L., 3
Nordgren, A., 3
Nordström, K., 3
Ntwenya, J., 35
Nugent, A., 58, 105
Núñez Burbano De Lara, 

M.D., 125
Nyhus-Dhillon, C., 83

O

Ocón, B., 107
Odriozola-Serrano, I., 113
Okronipa, H., 24
Oliveira, A., 38, 39
Oliver, L., 121



1882 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

Ronteltap, A., 2, 3
Roob, J., 10
Roos, N., 79, 80
Rosado, J., 43
Ros, E., 129
Rotchés-Ribalta, M., 110
Roy, S., 30
Rozowski, J., 18
Ruault du Plessis, H., 49
Rudloff , S., 106
Ruel, M., 29, 36, 46
Ruiz Guerrrero, O., 149
Ruocco, C., 98
Ruperez, A., 72
Rust, P., 76
Ruz, M., 44

S

Sáez, P., 17
Saha, K., 29, 36
Saises, E., 92
Salas-Salvadó, J., 15, 149
Saminah, S., 57
Sánchez de Medina, F., 107
Sanghvi, T., 30
Sanjurjo-Crespo, P., 20
Sankar, K., 56
Santoro, A., 41
Santos, D., 68
Santos, F., 68
Santos, J.L., 21
Saris, W.H.M., 67
Sarmiento, O., 69
Sato, A., 111
Savigny, J., 3
Scheirlinck, I., 103
Schlegel-Zawadzka, M., 114
Schlicht, W., 96
Schöttker, B., 102
Schwartz, C., 39
Seal, C., 58
Seal, C.J., 105
Seidell, J., 49
Seino, Y., 56
Seki, T., 111
Serra-Majem, L., 15
Severi, C., 155
Shamah Levy, T., 54
Shang, X.W., 152
Shi, J., 48
Shirouchi, B., 59
Silva, A.M., 17
Simopoulos, A.P., 151
Sinclair, A., 59

Siong, T., 58
Siong, T.E., 105
Sizonenko, S., 14
Skeek, A., 53
Skeie, G.S., 104
Slama, S., 48
Sluik, D., 97
Smith, G., 90
Smith Edge, M., 153
Sobrevia, L., 17
Socha, P., 64, 65, 66
Somé, J., 24
Sophonneary, P., 79, 80
Sørensen, T.A., 67
Soto, N., 43
Souza, M., 68
Steer, C., 75
Stefanska, B., 13
Stein, A.D., 85
Stephens, F., 30
Stocks, T., 67
Stoecker, B., 142
Storcksdieck, S., 134
Stratton, G., 95, 96
Suárez, M.D., 107
Suchdev, P.S., 87
Sullivan, K., 89
Summerbell, C., 64
Sundvall, J., 96
Sun, J., 48, 91
Sun, L., 55
Sunley, N., 132
Swarts, H., 8
Swinburn, B., 49

T

Tacoli, C., 136
Tanaka, K., 56
Tang, G., 94
Tanumihardjo, S., 93
Tappy, L., 147
Tedesco, L., 98
Tembo, M., 25
Tewfi k, I., 69
Th ielecke, F., 58, 105
Th omas, T., 56
Th ornalley, P., 9
Th orpe, S.J., 87
Th orsdottir, I., 115
Th u, N.N., 121
Th u, V., 121
Tinahones, F.J., 110
Tjønneland, A., 104
Tortoledo-Ortiz, O., 94

Oliver, P., 9
Olney, D., 36, 37
Olsen, A., 40, 104
Olsen, A.M., 39
Olza, J., 72
Oms-Oliu, G., 113
Onyango, A., 50
Onywera, V., 69
Ordóñez Mena, J.M., 102
Oros-Pantoja, R., 7
Ortega-González, M., 107
Ostan, R., 41
O’Toole, P., 41
Ouédraogo, J.B., 24, 25
Ouédraogo, Z., 24
Overvad, K., 67

P

Pacheco-Moreno, B.I., 94
Pachon, H., 140
Palou, A., 7
Palthur, M.P., 113
Panagiotakos, D., 128
Pandey Rana, P., 32
Park, E., 76
Park, J.H., 76
Parker, M., 25
Patellongi, I., 57
Pawelec, G., 15
Payr, A., 66
Pelto, G., 124
Peña-Rosas, J.P., 88
Perdigón, G., 6
Pereira, S., 68
Pérez, B., 19
Pérez-Escamilla, R., 54
Pérez-Suárez, I., 28
Perrudin, M., 3
Peterlin, B., 13
Petry, N., 94
Pfeiff er, C.M., 87
Pham Van, T., 91
Phan, T.D., 131
Phiri, T., 25
Phuka, J., 23, 24
Picado, J., 35
Picó, C., 9
Pietruszka, B., 41
Pinheiro, I., 103
Pini, E., 41
Pinkaew, S., 93
Piwoz, E., 72
Pizarro, T., 18
Platat, C., 69

Poblete, J., 17
Polman, K., 80
Ponce-González, J.G., 28
Popkin, B., 118-121, 156
Poppitt, S., 96, 97
Porrini, M., 115
Possemiers, S., 103
Prado, E., 24
Prentice, A., 88
Prieto, P., 106
Pugliese, V., 6

Q

Queipo-Ortuño, M., 110
Quihui-Cota, L., 94

R

Raats, K., 127
Rabadan-Diehl, C., 47
Rabbani, N., 9
Raben, A., 96, 97
Radonjic, M., 12
Raghavan, R., 5, 6
Ragni, M., 98
Rahmani, Y.I., 87
Raimann, E., 20
Raiten, D., 4-6, 86
Ramírez, A., 69
Ramírez-Zea, M., 47
Rastall, R.A., 108
Rawat, R., 29, 36
Rayman, M., 75
Rayner, M., 51
Reimer, R.A., 109
Remely, M., 14
Remy, E., 39, 40
Renwick, A., 148
Ren, X.L., 77
Reyes Agüero, J.A., 125
Rezzi, S., 42
Riccardi, G., 103
Rieder, A., 102
Rivera, J., 82
Rivera Dommarco, J.A., 54
Rizkallah, N., 53
Rjimati, E., 93
Rob, G., 88
Robinson, S., 1
Rodríguez, L., 18
Rodríguez-Amaya, D., 130
Rogers, L.M., 88
Rolf, K., 41
Romero-Calvo, I., 107



1883Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

Tran, N., 122
Trang, N.N.M., 121
Tremblay, A., 97
Tremblay, M., 69
Trichopoulou, A., 129
Tripp, K., 89
Tsindos, S., 133
Tulipani, S., 110
Tuyen, L.D., 92
Tyagi, P., 29

U

Ugarte, M., 19
Unicomb, L., 30
Urpi-Sarda, M., 15, 110

V

Valdés-Ramos, R., 7
Valencia, M.E., 94
Valerio, A., 98
Valiente, A., 20
Valtueña, J., 26
Van der Horst, C., 25
Van Loon, L., 31
Van Neerven, R.J.J., 15
Van Ommen, B., 12, 13
Van Schothorst, E., 8
Van, T.K., 92
Van Trijp, H., 2, 3
Vardis, D., 129
Varela-Moreiras, G., 27
Vasilopoulou, E., 129
Vázquez-Fresno, R., 15, 110
Vereitjken, C., 39
Verstraeten, R., 126
Vesper, H.W., 87
Victora, C., 86
Villalobos, R., 17
Villalpando, S., 82
Villarroel, L., 19
Vitaglione, P., 104
Vosti, S., 23, 24, 25

W

Wachira, J., 69
Wahlqvist, M.L., 133-135
Walhovd, W.B., 14
Walker, A., 107
Wang, H., 118-120
Wang, Z., 119
Warren, J., 39
Wasantwisut, E., 78-80, 93

Washi, S., 69, 123
Watanabe, K., 111
Watzl, B., 15
Weenen, H., 39
Wegmuller, R., 93
Weili, X., 42
Westermeier, F., 17
Westerterp-Plantenga, M., 96
Wieringa, F., 78, 92, 122
Wieringa, F.T., 79, 80
Williams, E., 33
Williams, T., 33
Wills, J.M., 134
Winger, C., 32
Winichagoon, P., 78,-80, 93
Winklhofer-Roob, B., 10
Wiseman, M., 62, 63

X

Xu, G.F., 152

Y

Yakes, E., 24
Yan, L.L., 48
Yanagita, T., 59
Yang, R.Y., 132
Ye, X., 55
Young, L., 121

Z

Zanlungo, S., 21
Zarzuelo, A., 107
Zeinstra, G., 40
Zhai, F., 118, 119
Zhang, B., 118-120
Zhang, J., 48, 119
Zhang, Q., 77
Zhang, R., 48
Zhang, W.Q., 77
Zhang, Y., 48
Zhao, J., 15
Zheng, J.S., 151
Zhou, B., 48
Zhu, J., 55
Ziegler, T., 121
Zong, G., 55



1884 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

Índex 
Oral Communications

A

Abadi, A., 233
Abdu, H., 239
Abete, I., 171, 173, 181, 203
Abeysekera, M., 208
Abreu, S., 229
Abu, B., 242
Adah, R., 239
Adebisi, B., 254
Adewunmi, R.A., 216
Adu-Afarwuah, S., 174
Agabi, E., 210
Agne-Djigo, A., 157
Agudo, A., 168
Aguiar-Santana, I., 236
Aguilera, C., 213, 236
Aguilera, C.M., 159
Agustina, R., 212
Ahmadinejad, M., 171
Ahmed, S., 164
Ahmed, T., 164, 175
Ahrens, W., 225
Ahsan, K., 164
Aidam, B., 196
Akinyele, I.O., 217
Alam, D., 207
Alam, N., 175
Al-Ati, T., 174
Al-Ghanim, J., 174
Al-Hamad, N., 174
Al-Hooti, S., 174
Al-Lahou, B., 174
Al-Othman, A., 174
Albavi, E., 177
Albernaz, F., 182
Albers, R., 212
Albert, J., 251
Alcázar, L., 231
Alft han, G., 162
Ali, H., 226
AlKhulifi , F., 174
Allemand, P., 215
Allen, L.H., 164
Amaliah, N., 217
Anaya-Loyola, M.A., 239
Anbari, K.H., 230
Andersen, E.W., 197
Andersen, R., 197

Andreasen, A., 235
Andrés, P., 241
Androutsos, O., 209
Anis Jauharah, C., 245
Aoki, M., 159
Aoki, Y., 214
Arambepola, C., 208
Aranda, J.C., 178
Aranda, P., 223
Arango, C., 250
Arjuna, T., 218
Arlappa, N., 249
Arnett, D., 190
Arnett, D.K., 158
Arques, M.C., 192
Aseff a, A., 201
Asghari jafarabadi, M., 173
Åsli, L.A., 198
Astrup, A., 197, 227
Atinmo, T., 186
Atkinson, F., 246
Atukorala, S., 231, 247

B

Badiane, A., 204
Baena-Gómez, M.A., 238
Bagherzadeh, F., 178, 180
Bahwere, P., 182
Baker French, S., 184
Bakken, T., 198
Balakrishna, N., 249
Baldi, G., 218
Ballesteros, M., 195, 208
Bammann, K., 225
Bandara, P., 208
Bankolé, H., 187
Banwell, C., 184
Bañuelos, O., 244
Baraldi, L., 189
Baraldi, L.G., 199
Barbour, J., 237
Bas, H., 224
Bastida, S., 203, 211
Beghin, L., 233
Bekele, A., 230
Bel-Urgel, E., 169
Benedi, J., 211
Bennett, I., 181
Benser, J., 209
Bere, E., 166
Berger, J., 163

Bermúdez, O., 176
Berrocal-Zaragoza, M.I., 195, 

208
Bes-Rastrollo, M., 165, 237, 

252
Beukers, M., 183
Bhatt, I., 253
Bhutta, Z., 207
Biansan, C., 169
Biltoft -Jensen, A., 197
Binh, T., 231
Bjergved, L., 207
Blanco-Metzler, A., 251
Boccolini, C., 167
Bofetta, P., 234
Boko, M., 187
Bonet, C., 168
Bordoni, A., 223
Borecki, I., 190
Borecki, I.B., 158
Bovee-Oudenhoven, I.M.J., 

212
Boza, J., 213
Braarud, H.C., 194
Braaten, T., 198
Brand-Miller, J., 246
Brath, H., 202, 238
Breidenassel, C., 209
Briawan, D., 216
Bricas, N., 185
Briggs, L., 198
Brnic, M., 206
Broom, D., 184
Brown, D., 253
Brug, J., 166
Bryan, J., 237
Buckley, J., 237
Budelli, A., 221
Bueno-de-Mesquita, H.B., 

234
Bueno, O., 195, 208
Byrne, N., 202

C

Calabria Torres, V., 211
Calandre, N., 185
Camacho Barrón, M., 239
Campbell, N., 251
Canella, D., 189
Canella, D.S., 199
Cannon, G., 189, 199

Cañavate, C., 201
Cañete, R., 159, 236
Caporale, J., 187
Carmenate Moreno, M., 211
Carolsfeld, J., 184
Casagrande, C., 242
Casas Agustench, P., 190
Castillo, M.J., 233
Catasta, G., 180
Cavallé-Busquets, P., 195, 208
Caz, J.V., 212
Chamnan, C., 163
Changalucha, J., 235
Chang, C., 245
Chang, S.Y., 161
Chávez, L.N., 239
Chea, M., 163
Chege, P., 195
Chen, Y., 157, 172, 205
Chen, Z., 172, 245
Chiang, E., 157, 243
Chicharro, C., 201
Chima, I., 254
Chounfack, E., 170
Christensen, T., 197
Christian, P., 226
Claro, R., 189, 199
Clavel-Chapelon, F., 168
Clemente, A., 192
Coates, A., 237
Cohuet S., 200
Conde, W.L., 163
Corral, E., 203
Costa, C., 179
Couture, P., 183
Crispim, S., 242
Croft , K., 224
Cruz, I., 201
Cuenca-García, M., 209, 233
Cunha, D., 182
Cunningham, K., 189
Custodio, E., 201

D

Dal Re-Saavedra, M.A., 169
Daleprane, J., 179
Dalskov, S., 227
Dalskov, S.M., 197
Damanik, R., 213
Damsgaard, C., 197, 227
Daniel, R.S., 245

Authors´ Index



1885Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

Dannhauser, A., 242
Darr, M.T., 220
Davidsson, L., 174
Davies, A., 184
De Bourdeaudhuij, I., 166, 

233
Degerud, E., 241
de Groot, C.P., 234
De Henauw, S., 209, 225
de Jonge, L.L., 162
De La Garza, A.L., 244
de la Iglesia, R.., 171, 173, 

203
De La Torre Aguilar, M.J., 

238
De Lanerolle-Dias, M., 247
de Mesquita, B., 224
de Mol, H.A., 162
de Pee, S., 253
de Silva, A., 231, 247
De Silva, P.C., 230
del Valle Ramírez, A., 211
Delas, I., 228
Dennis, C.L., 196
Dentz, H., 218
Derouiche, A., 185
Desroches, S., 183
Dev, C., 188
Di Nunzio, M., 223
Díaz-Ropero, M.P., 203
Díaz-Rubio, M.E., 210
Dierkes, J., 241
Dijkhuizen, M.A., 163
Dilshan, P., 208
Ding, Z., 158
Diouf, A., 204
Dissanayake, B.S., 208
Dixon, J., 184
Domínguez-López, A., 172
Domoney, C., 192
Donat-Vargas, C., 252
Donnen, P., 182
Dougnon, J., 187
Dougnon, V., 187
Doyon, S., 253
Dramaix, M., 182
Drehmer, M., 240
Duan, W., 196
Dujmovic, M., 228
Dunford, E., 251
Dun, J., 172
Dutta, A., 188
Duvvuru, N., 193
Dworzak, S., 238

Dye, L., 165
Dyssegaard, C.B., 227

E

Ebrahimzadeh, F., 230
Edalati, E., 178
Edorh, P., 187
Egelund, N., 227
Ege, M., 197
Eghtesadi, S., 246
Ejoh, R., 170
Ejoh, S.I., 217
Ekweagwu, E., 210
El-Masry, S., 235
Elorriaga, N., 187, 200
Ene-Obong, H., 197, 210
Esmaillzadeh, A., 230
España-Romero, V., 161
Estambale, B., 177
Estrada-García, T., 170
Etxeberria, U., 244
Evageline Chiyere, O., 254

F

Faber, M., 240, 249
Fahmida, U., 212
Falahi, E., 230
Fedirko, V., 168, 204, 224
Felli, C., 221
Feng, Z., 158
Ferdous, J., 219
Ferguson, E., 189
Fernández Alvira, J.M., 166
Fernández-Ballart, J.D., 195, 

208
Fernàndez-Roig, S., 195
Feskens, E., 201, 234
Fiedler, J., 176
Filteau, S., 163
Finkelstein, J.L., 166
Firmansyah, A., 212
Flanagan, J., 181
Fonollá, J., 203
Forouhi, N., 201
Fortin, S., 185
Franco, O.H., 162, 234
Fraterman, A., 225
Freese, R., 162
Freisling, H., 242
Friis, H., 163, 177
Frøyland, L., 194
Fujita, N., 206
Fu, P., 161

Fyfe, C., 193

G

Gable, L., 167
Gadisa, E., 201
Galfo, M., 233
Galloway, R., 227
Galreddy, C., 249
Gankanda, W., 230
Garay, U., 187
García-Fernández, R.A, 211
García-Gasca, T., 239
García-Minguillán, C.G., 195
García-Minguillán, C.J., 208
Gea, A., 237, 252
Geelen, A., 234
Geurts, M., 248
Gibbons, K., 194
Gil, A., 159, 213, 236
Gil-Campos, M., 159, 236, 

238
Glahn, R.P., 252
Gomes, S., 232
Gómez Candela, C., 212
González, C.A., 234
González, S., 199
González-Gross, M., 209
González-Muñoz, M.J., 211
Goossens, S., 200
Goralczyk, R.R., 244
Gottrand, F., 161
Graça, P., 232
Grace Taiwo Olawale, O., 188
Graff , I.E., 194
Grais, R.F., 253
Grattepanche, F., 179
Gratz, S.W., 193
Green, T., 184
Gregório, M.J., 232
Grijalba, C., 199
Guadarrama-López, A.L., 

172
Guduru, V., 193
Gustam, G., 216
Gutiérrez, L., 200
Guyon, A., 247
Guzmán-Márquez, M.C., 172

H

Haas, J.D., 166
Habib, A., 207
Haddad Tabrizi, S., 233
Hadi, H., 218

Hajifaraji, M., 233
Hakeshzadeh, F., 171
Hallmanns, G., 234
Hallstrom, L., 233
Hamid, S.K., 176
Hampel, D., 164
Hardinsyah, A., 213
Hardinsyah, H., 216
Haslberger, A., 238
Hedayati, M., 171
Heidari, I., 246
He, L., 161, 172
Henríquez-Pérez, G., 175
Henry, P., 224
Hesketh, J., 224
Hibbi, N., 185
Hills, A., 194, 202
Hippe, B., 238
Hodgson, J., 224
Hoeft , B., 191
Hoekenga, O.A., 252
Hofman, A., 162
Hogervorst, E., 213
Holtrop, G., 193
Hooven van den, E.H., 234
Horigan, G., 160, 191
Hossain, S.M., 230
Hosseini, F., 246
Houshiar Rad, A., 233
Howe, P., 237
Huangfu, P., 234
Huang, H., 225
Huang, J., 161
Huang, X., 245
Huerta, A., 169
Hughes, D., 224
Huo, J.S., 161
Hurrell, R.F., 206
Hussain, I., 207
Hussein Panah, F., 233
Huybrechts, I., 233, 242

I

Iacoviello, L., 225
Idohou-Dossou, N., 157, 204
Ihekuna, D., 197
Indriasari, R., 176
Ioannone, F., 180
Irazola, V., 200
Ishimori, Y., 214
Issaly, N., 181

J



1886 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

Jaddoe, V.W.V., 162
Jakszyn, P., 168
Jankovic, N., 234
Jan, N., 166
Jayatissa, R., 230
Jenab, M., 168, 204, 224
Jensen, K., 220
Jiménez, D., 161
Jiménez Pavón, D., 166
Jin, S., 245
Jirga, A., 247
Johnstone, A.M., 193
Jørgensen, T., 207
Joy Ugo, N., 188, 254
Jugran, A., 253

K

Kadiyala, S., 189
Kafatos, A., 209, 233
Kalungu, S., 196
Kamau-Mbuthia, E., 196
Kampman, E., 234
Kataoka, Y., 191
Katla, A., 193
Kato, H., 192
Kavle, J., 227
Kee, F., 234
Kehlet, U., 220
Kelleher, C., 196
Kellerhals, M., 213
Kennedy, A., 220
Kersting, M., 209, 229
Khaje bishak, Y.R., 173
Khalangot, M., 222
Khanduri, B., 188
Kieft e-de Jong, J.C., 162
Kimiywe, J., 195
Kinner, M., 179
Kinung’hi, S., 235
Kinyuru, J., 177
Kleinert, M., 179
Klemm, R.D.W., 226
Klotoé, J., 187
Knudsen, V.K., 197
Kobayashi, S., 191
Kochian, L.V., 252
Koike, F., 159
Kok, F.J., 212
Konyole, S., 177
Korkalo, L., 162
Kossivavi-Ayassou, I., 215
Kovacs, E., 166
Koyama, A., 192
Krasovec, K., 227

Krebs-Smith, S., 251
Krejbjerg, A., 207
Kresic, G., 228
Kridawati, A., 213
Krishnakumar, S., 193
Kristensen, L., 220
Kruger, A., 249
Kruger, S., 240
Kubinova, R., 234
Kumar, S., 249
Kunneke, E., 240
Kuria, E., 195
Kuruppu, S., 208
Kwadjodé, K.M., 157
Kwok Cheong, J.L., 224

L
Labayen, I., 161
Labrado-Mendo, E., 169
Labrique, A.B., 226
Lacroix, L., 179
Lacunza, C.I., 173
Lahmann; P.H., 194
Lahortiga, F., 173
Lai, C., 158, 190
Lamarche, B., 183
Landais, E., 185
Landberg, R., 198
Lanerolle, P., 231, 247
Langendorf, C., 253
Lanou, H., 215
Lara Sánchez, D., 181
Largo, C., 212
Lartey, A., 174
Lasa Hernandez, L., 231
Laurberg, P., 207
Lauritzen, L., 227
Laursen, R.P., 227
Lawton, C., 165
Laxmaiah, A., 249
Le Moine, G., 242
Lebrun, M., 185
Lee, A., 251
Lee, Y., 190
Legetic, B., 251
Leis, R., 159
Levy, R., 189, 199
Libuda, L., 229
Li, D., 158, 225
Lin, F., 205
Lin, W.L., 157
Lin, Y.J., 157
Ling, W., 172
Lissner, L., 225

Liu, Q., 172
Liu, X., 158
Liu, Y., 172, 245
Lividini, K., 176
Llopis, J., 223
Llorente-Cantarero, F.J., 238
Lobstein, T., 251
Loko, F., 187
Long, K., 170, 221
López-Chaves, C., 223
López-Collazo, E., 212
López-Legarrea, P., 171, 173, 

203
López-Pedrosa, J.M., 160
López Plaza B., 212
López-Sobaler, A.M., 241
Lou, W., 196
Louw, V., 242
Louzada, M.J., 189
Louzada, M.L.C., 199
Low, L., 219
Lozano, O., 199
Lukito, W., 212
Lund, E., 198

M

Ma, G.S., 161
Macdonald, I., 181
Madsen, N.T., 220
Mafre, V., 163
Maire, B., 185
Malakoutian, T., 171
Malde, M.K., 194
Mallikharjuna Rao, K., 249
Malyutina, S., 234
Mamaty, A., 253
Mamun, A., 221
Mandic, M., 228
Manga, N.M., 204
Manios, Y., 166, 233
Manzano, M., 160
Manzo, M.L., 253
Marcos, A., 233
Marin-Manzano, M.C., 192
Markhus, M.W., 194
Marrodán Serrano, M.D., 211
Martínez, J., 169
Martínez, J.A., 171, 173, 181, 

203, 244
Martínez-Augustín, O., 178
Martínez-Carrillo, B.E., 172
Martínez-González, M.A., 

165, 237, 252
Martínez-Gutiérrez, E., 212

Martini, E., 218
Martin-Prevel, Y., 215
Martins, A.P., 189, 199
Mascaraque, M., 241
Mata, C., 236
Mattes, R., 236
Mbofung, C., 170
Mbugua, S., 196
McAnena, L., 191
McDermid, J.M., 235
McEwan, M., 219
McIntyre, H.D., 194
McLean, J., 184
McNulty, H., 160, 191
Medhin, M., 247
Mehra, S., 226
Mehta, S., 166
Mejia, C., 250
Melse-Boonstra, A., 206
Menon, P., 189, 220
Mensink, M., 201
Méplan, C., 224
Merrill, R.D., 226
Mesa, M., 213., 238
Mesch, C., 229
Meshram, I.I., 249
Meynier, A., 246
Michaelsen, K.F., 163, 197, 

227
Midttun, O., 241
Miescher Schwenninger, S., 

179
Milagro, F., 244
Minh Hanh, T.T., 231
Mkwashapi, D.M., 235
Mobasseri, M., 173
Mohajeri, M.H., 244
Molina, M., 248
Molnár, D., 225, 233
Monteiro, C., 189, 199, 250, 

251
Montes-Bayon, M., 223
Moran, N., 170
Moreira, C., 229
Moreira, P., 229
Moreno, J., 201
Moreno, L., 161, 166
Moreno, L.A., 209, 225, 233
Moreno, M., 169
Mori, T., 192
Mota, J., 229
Moubarac, J.C., 189, 199, 250
Moura, F.F., 215
Moura, R., 179



1887Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

Mouratidou, T., 233
Moursi, M., 215
Mozaff arian, D., 187
Mrduljas, N., 228
Mridha, M., 219
Mukoro, P., 254
Mukta, S., 193
Müllner, E., 202
Muñoz, X., 168
Muraro, A.P., 182
Murphy, M.M., 195, 208
Murrin, C., 196
Mutanen, M., 162

N

Nabavi, S., 180
Nagy, P., 209
Navas, S., 169
Navas-Carretero, S., 171, 173, 

181, 203
Neal, B., 251
Neelala, K., 193
Nelson, M., 198
Neutzling, M., 240
Ngoc Diep, D., 231
Nguyen, P., 231
Nicholas, J., 198
Nicolas, G., 242
Nielsen Anderson, A.H., 211
Nieto, J., 201
Nikiéma, L., 215
Nilsson, L.M., 198
Nketiah, D., 174
Nogueira, P.J., 232
Nommsen-Rivers, L., 196
Norat, T., 204
Nova, E., 209
Null, C., 218
Nunes, A., 168
Núñez-Córdoba, J.M., 237, 

252
Nyambaka, H., 195
Nygard, O., 241

O

Obiedzinska, A., 243
Ochoa, T., 214
Oda, I., 191
O’Doherty, M., 234
Off erhaus, J., 168
Ohta, S., 159
Oiye, S., 218
Okolo, N., 239

Okolo, S., 239
Okpara, A., 254
Okubo, Y., 214
Okumura, M., 159
Olawale, O., 188, 254
Olivares, M., 244
Olsen, A., 198
Olza, J., 159
Omidvar, N., 215
Onyango-Omollo, S., 177
Ordovás, J., 158, 190
Orfanos, P., 234
Ortega, F., 161, 190
Ortega González, M., 178
Osei, J., 249
Ostadrahimi, A., 173
Otani, L., 192
Overvad, K., 168
Ovesen, L., 207
Owino, V., 177, 218
Owuor, R., 177
Oyewole, D., 186

P

Page, A., 228
Pai, M., 243
Pajak, A., 234
Pan, H., 186
Park, Y., 234
Parnell, L., 158, 190
Payahoo, L., 173
Pedersen, S.H., 235
Pedrero-Chamizo, R., 233
Peeters, P.H., 204, 234
Penas, E., 221
Pérez, T., 184
Pérez-Cornago, A., 173, 203
Pérez-Cueto, F.J.A., 185
Pérez de la Cruz, A., 213
Pérez-Escamilla, R., 167
Pérez-Farinos, N., 169
Pérez-Formigó, J., 201
Pérez-Jiménez, J., 210
Pérez-Navero, J.L., 238
Perrild, H., 207
Petersen, R.A., 227
Petrauskien, A., 177
Pichon Riviere, A., 187
Pickering, A., 218
Picó, C., 225
Pikhart, H., 234
Pineda, D., 203
Plada, M., 233
Ploubidis, G., 189

Poggio, R., 187, 200
Poosawang, S., 250
Prado Marínez, C., 211
Preston, T., 174
Priego, T., 225
Prieto-Hontoria, P., 169
Prudence, K., 244
Putcha, U., 193

R

Rached-Sosa, I., 175
Rafraf, M., 180
Raga, H., 221
Raguzzini, A., 180
Rahardjo, T.B.W., 213
Rahman, A.S., 175
Rahman, S., 175
Ramírez, A., 199
Ranbanda, J.M., 230
Rangel, O., 213, 236
Raqib, R., 164
Rashidkhani, B., 215
Rashid, M., 164
Rasmussen, L.B., 207
Raubenheimer, J., 242
Ravindranath, M., 249
Rawal, R., 253
Rawat, R., 220
Reddy, B., 193
Reichenbach, L., 219
Reilly, R., 160
Remely, M., 238
Resende, A., 179
Restani, P., 221
Reyes Márquez, R., 239
Rezazadeh, A., 215
RiazI, A., 222
Riboli, E., 168, 204, 224
Richard, C., 183
Richardson, A.J., 193
Richardson, K., 158
Rico, M., 213
Rinaldi, A.E.M., 163
Rivero, E., 205
Robledo de Dios, T., 169
Rocha, A., 179
Rodríguez, G., 161
Rodríguez-Montealegre, A., 

203
Roederer, T., 253
Roller, M., 181
Romaguera, D., 204
Rooij van, F., 234
Roos, N., 163, 177

Rosado, J., 170, 221
Rose kelechi, U., 188
Roshita, A., 228
Rostami, A., 246
Roza, S.J., 164
Rubinstein, A., 187, 200
Rueda, R., 160, 255
Ruel, M., 189, 220
Ruiz-Canela, M., 165, 237
Ruiz, J., 161

S
Sachan, S., 188
Saha, K., 220
Saito, K., 192
Sala, N., 168
Salaroli, L., 248
Salat-Batlle, J., 195
Sánchez, J., 225
Sánchez de Medina, F., 178
Sánchez-González, C., 223
Sánchez-Muniz, F.J., 203, 211
Santaliestra-Pasías, A.M., 233
Santos, C.A., 232
Santos, J., 170, 221
Santos, P.C., 229
Santos, R., 229
Sanz-Medel, A., 223
Sarange, C., 196
Sari, K., 217
Sarker, B., 219
Sarmiento, O., 199
Saura-Calixto, F., 210
Sayon-Orea, C., 252
Schnell, R., 165
Schoeman, S., 240
Schomburg, L., 224
Schubert, L., 228
Schultz Moreira, A.R., 211
Schulze, K.J., 226
Schulze, M.B., 165
Scott, J., 191
Sekaran, A., 193
Sellen, D., 196
Serafi ni, M., 180
Serranillos, M., 203
Shaefer, M., 200
Shahab-Ferdows, S., 164
Shaikh, S., 226
Shamim, A.A., 226
Shankar, B., 189
Shepherd, S., 200
Shidfar, F., 246
Shrivastava, A., 196



1888 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

Siani, A., 225
Sichieri, R., 182
Siddiqua, T., 164
Siersema, P., 168
Sikhiram, N., 250
Silano, M., 221
Silva, M., 240
Silva, R., 248
Simhadri, C., 193
Simpson, E., 181
Singh, A., 166
Skau, J.K.H., 163
Skeie, G., 198
Skotheim, S., 194
Slimani, N., 242
Smith, C., 190
Smith, C.E., 158
Smuts, C.M., 249
Soares-Miranda, L., 229
Soerensen, L.B., 227
Solé-Navais, P., 195, 208
Somasse, Y.E., 182
Somasundaram, N., 231
Soofi , S., 207
Sordo, L., 201
Souza, B., 182
Sow, P.S., 204
Spinneker, A., 209
Stark, K.D., 227
Steenweg-de Graaff , J., 164
Stehle, P., 209
Steiner-Asiedu, M., 174
Stevens, L., 198
Stewart, C., 218
Stimming, M., 229
Stormark, K.M., 194
Strain, J., 160, 191
Street, S., 194
Su, Y., 172
Suárez, M.D., 178
Suganuma, N., 159
Sulaeman, A., 213
Sun, B., 158
Sun, J., 161, 225
Sutherland, L., 167
Swinburn, B., 251
Sych, J., 179

T

Tabernero, M., 212
Tabibi, H., 171
Taiwo Olawale, O.G., 254
Takahashi, S.I., 192
Takao, K., 159

Takao, T., 159
Takenaka, A., 206
Tako, E., 252
Tan, S.Y., 236
Tang, F., 243
Tang, F.Y., 157
Tanumihardjo, S.A., 157
Tay, F.M., 206
Te Velde, S., 166
Tetens, I., 197
Th onart, P., 222
Th orsen, A.V., 197
Tiemeier, H., 164
Tjønneland, A., 168, 234
Tlatempa-Sotelo, P., 172
Todd, J., 235
Tojo, R., 159
Toledo, E., 237, 252
Tomás-Barberán, F., 213
Tornaritis, M., 225
Toti, E., 180
Touch, B., 163
Toure, L.W.M., 253
Trenzado, C.E., 223
Trichopoulou, A., 234
Trouton, T., 191

U

Uauy, R., 189
Uberti, F., 221
Uchendu, F., 186
Udenta, E.A., 216
Ueland, P.M., 241
Unni, U., 163
Urassa, M., 235
Utami, N., 217

V

Vaiserman, A., 222
Valdes-Ramos, R., 172
Vale, S., 229
Valle, J., 203
Vallejo, F., 213
Valli, V., 223
Valtueña, J., 209
Van de Rest, O., 212
Van den Berg, L., 242
Van den Heuvel, E.G.H.M., 

212
Van den Hooven, E.H., 162
Van Der Hoeven, M., 249
Vandevijvere, S., 251
Van Gils, C.H., 204

Van Jaarsveld, P., 240
Van Nielen, M., 201
Van Rossum, C., 183, 248
Van Stuijvenberg, M., 240
Vasan, P., 221
Veidebaum, T., 225
Velasco-Martínez, R.M., 172
Vergnaud, A.C., 204
Verhulst, F.C., 164
Verkaik-Kloosterman, J., 183, 

248
Villalobos, T.K., 241
Villar-Villalba, C., 169
Vincentini, O., 221
Vinoy, S., 246

W

Wade, S., 157, 204
Wagner, K.H., 202
Waidyatilaka, I., 231
Wallner, M., 202
Wang, J., 161
Wang, L., 205
Wang, X., 243
Wang, Y.C., 157
Ward, H., 204
Ward, M., 160, 191
Ward, N., 224
Wareham, N., 201
Wark, P.A., 204
Waszkiewicz-Robak, B., 243
Watanabe, Y., 159
Webb Girard, A., 196
Weber, P., 191
Webster, J., 251
Wegmüller, R., 206
Wells, J., 163
Westenbrink, S., 183, 248
West, K.P. Jr., 226
Whittaker, M., 228
Wickramasinghe, V.P., 208
Wickremasinghe, R., 231
Widhalm, K., 161, 233
Wieringa, F.T., 163
Wilkinson, A.L., 235
Williams, A., 218
Wilson, C., 191
Winarto, A., 213
Wittwer, J., 244
Woods, L., 198
Wu, L., 226
Wulanti, R., 212
Wyss, A., 244

X

Xu, D., 225

Y

Yamaguchi, A., 159
Yamajuku, D., 191
Yamamoto, T., 214
Yan, X., 158
Yang, Y., 186
Yasutomi, M., 159
Yokoo, E., 182

Z

Zain, C.M., 245
Žaltausk, V., 177
Zarzuelo, A., 178
Zeder, C., 206
Zeng, F., 172
Zerrouki, K., 222
Zhang, C., 205
Zhang, L., 245
Zhang, Z., 172
Zhao, L.Y., 161
Zheng, J.S., 158
Zimmermann, M.B., 212
Zulet, M.A., 171, 173, 181, 

203



1889Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

A
Aaslyng, M.D., 340
Abbassgholi, N., 262
Abçý, B., 531
Abdalla, D., 388
Abd El-Moniem, M., 302
Abd Manan, N.A., 328
Abdullah, A., 416
Abdullah, M.R., 391
Abed El-Moaty, A., 457
Abete, I., 376
Abiles, J., 318
Ab Karim, M.S., 328
Aboul Ella, N., 492
Aboussaleh, Y., 441
Abu Saad, H., 328
Adams, A., 356
Adams, M., 389
Addou, S., 258
Adebisi, K., 534
Adel, M., 281
Adepoju, O.T., 282, 385
Adhikari, D., 436
Adiiboka, F., 393
Adiningsih, S., 464
Adlercreutz, H., 355
Afifi, E., 457
Afnan, F., 462
Afolabi, W., 383
Afolami, J.I., 339
Afonso, C., 521
Agarwal, S., 474
Agathe, A., 341
Agbemafle, I., 281
Agbor, E., 293
Agho, K., 493
Agiang, M., 274
Agli, A., 265, 313
Agrawal, P.K., 390
Aguilar, E., 304
Aguilar, M.J., 315
Aguilar-Cordero, M., 280
Aguilera, C.M., 286
Aguilera, V., 362
Ahami, A., 441
Ahmed, t., 309
Ahrens, W., 400, 459
Aiba, N., 324
Airinei, G., 341
Ajisekola, J., 382
Aké, O., 443

Åkesson, B., 459
Akiko, K., 504
Akinlotan, J., 372
Akinlua, O., 372
Akinyele, I.O., 339, 382, 450
Aksu Dönmez, O., 531
Akta, N., 364
Aladele, S.E., 437
Ala-Korpela, M., 507
Alami, M., 475
Alaofè, H., 394
Alba-Alba, C.M., 438
Albavičiūtė, E., 505
Alberdi, G., 272
Albers, R., 261
Alcalá-Bejarano, J., 519
Alcántara, J., 285
Al-Dujaili, E., 305, 342
Alegría, M.I., 356
Aleliunas, R.E., 394
Alférez, M.J.M., 336, 337
Ali Amin, F., 416
Ali, H., 315, 508
Ali, L., 462, 490, 492
Alisjahbana, B., 407
Aljaadi, A., 394
Allaert, F.A., 521
Allen, D., 356
Allen, L.H., 502
Almeida dos Santos, J., 426
Almeida, M.D.V., 521
Almeida, P.C., 435
Alonso-Usun, O., 413
Alouane, L., 412
Alozie, Y., 274
Al Sharif, N., 401
Altmäe, S., 510
Altoé, N.M., 517
Al-Tohamy, M., 302
Álvarez, G., 467
Álvarez, J.C., 510
Álvarez, M.L., 395
Álvarez Sabucedo, L.M., 366
Alves, M.B., 535
Alvey, J., 318
Amaldoss, A., 539
Amaral, T., 321
Amarasekara, P., 484
Amare, J., 529
Ambrosio, L.M., 482
Ametepi, P., 360
Aminpour, A., 262

Amores, G., 540
Amour, B., 406
Amuna, N., 509
Amuna, P., 509
Amy, H., 518
Anadón, A., 353
Andrade, A., 335
Andresen, E., 275
Andrews, j., 525
Androutsos, O., 286
Angcajas, A., 368
Angn, E., 364
Anis, G., 293
Anjos, T., 510
Anjum, F.M., 271
Antoine, J.M., 263, 540
Antonacci, L., 350
Anusha, K., 469
Aoki, K., 449
Aouacheri, O., 452
Aparicio, V., 335
Ara, F., 462
Arai, F., 536
Aranda, N., 448
Aranda, P., 335, 409, 519
Arantes Pereira, L., 403
Araujo, K., 512
Araujo, M., 418
Araujo-Yaselli, M., 403
Araya, M., 483
Ardiansyah, S., 322
Arenas, J.J., 318
Ares, I., 353
Argyri, K., 440
Ariff, S.S, 257
Arija, V., 448
Arisawa, K., 424
Ariyo, O., 450
Arlappa, N., 363
Armas, L., 384
Armendáriz-Borunda, J., 537
Arocha-Oriol, C., 319
Aronis, A., 264
Arós, F., 387
Arrebola, F., 335
Arshad, M., 271
Artacho, R., 387, 418
Asci, B., 462
Asgari, M., 259, 263
Asibey-Berko, E., 393
Asiedu, R., 273
Assey, V., 467

Athanasatou, A., 440
Athe, R., 352
Athithan, L.V., 469
Atinmo, T., 261
Atkinson, F., 324
Atmarita, 469
Atoyebi, J., 437
Attia, J., 428
Aunger, R., 496
Avgoulas, M., 500
Ávila, J.M., 473, 511
Aw, W., 379
Azcona-Sanjulián, M.C., 375
Azim, S.I., 513
Aznarez, A., 352
Azzaoui, F.Z., 441
Abçý, B., 531

B
Babaissav, B., 441
Babalar, M., 259, 263
Babault, N., 521
Babicz-Zielinska, E., 406
Babio, N., 290
Babirekere, E., 313
Bader, N., 387
Bado, A., 341
Badruddin, S.H., 432
Bagatin, E., 280
Baines, S., 389
Baingana, R., 467, 513
Balakrishna, N., 363
Baldini, M., 316
Bamia, C., 344
Bandin, C., 476
Bandin Saura, M.C., 368
Banu, B., 490
Bañón Arnao, M., 347
Baptist, A., 257
Baquiran, A., 285
Barahona, C., 446
Barba, G., 400
Barbieri de Carvalho, M.R., 

403
Barbosa, O., 354
Barceló, F., 280
Baron, M., 304
Barrajón-Catalán, E., 392
Barraza, A., 501
Barrett, J., 454
Barriga, C., 511

Authors´ Index

Posters T1



1890 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

Barri, T., 477
Barril, G., 415
Barrón, L.J.R., 540
Basabe Tuero, B., 319
Bascuñán, K., 483
Basora, J., 448
Bassan, J.C., 354
Bastida, S., 290, 415
Basulto, J., 290
Bationo, F., 444
Baumgartner, J., 345, 346
Bayaty, P., 364
Bazrafshan, F., 258
Beall, K., 530
Bedmar, E.J., 335
Beebe, S., 284
Begum, A., 513
Behar, D., 466
Behrman, J., 468
Belahsen, R., 275
Beletse, Y., 495
Bell-Anderson, K., 438
Beltrán, C., 277
Beltrán-de-Miguel, B., 497
Beltrán-Debón, R., 392
Benamouzig, R., 341
Benavides Gómez, M.R., 517
Bendik, I., 539
Benedetti, F.J., 445
Benito, A., 290
Benito, P.J., 463
Benkhaled, L., 412
Bennink, M., 398
Benton, D., 263
Bere, E., 286, 334
Bergillos-Meca, T., 418
Bermejo, L.M., 374
Berná, G., 331, 502
Bernal, C., 349-351
Bernardi, J.R., 535
Berriozabalgoitia, A., 540
Bertacchini, D., 495
Besler, H.T., 514
Bessayaih, H., 258
Bethany Jablonski, H., 518
Bezerra,T.M.S., 354
Bhaskaran, K., 539
Bhatti, Z.Z., 257
Bhutta, Z.Z.A., 257
Bianco, L.E., 345
Biessy, C., 501
Billinger, M., 387
Bilukha, O., 275
Binns, C., 361

Birachi, E., 393
Bittencourt, P.H.I. Jr., 348
Bittencourt, P.I.H., 348
Björck, I., 263
Bjørnarå, H.B., 286
Blaak, E.E., 263
Black, R., 526
Blanco, M.E., 318
Blanco Martínez, A.M., 430
Blanco-Navarro, I., 442
Blaney, S., 494
Blau, A., 525
Blazquez, V., 376
Blomme, G., 393
Blundell, J., 458
Boakye, A., 433
Bobiñski, R., 295
Boccolini, C., 434
Boekschoten, M., 346
Bogard, J.R., 408
Bonet, M.L., 538
Bonham, M., 440
Bonny, D.S.S., 264
Bonorden, M.J.L., 384
Bontrager, E., 527
Bordes, I., 465
Bordoni, A., 316, 343
Borges, M., 280
Borges Teixeira, E.M., 403
Borlagdan, M., 285
Bosa, V.L., 445, 535
Bouchenak, M., 294
Bouga, M., 440
Boughanem, H., 496
Bourdet-Sicard, R., 261
Bourlioux, P., 540
Boutron-Ruault, M.C., 465
Boy, E., 257
Boylan, S., 529
Bozetto, L., 263
Brader, L., 459
Brage, S., 506
Brahim Chérifa, A., 258
Brand Miller, J., 324, 438
Brandi, P., 510
Braun, D., 261
Bravo, R., 511
Breidenassel, C., 398, 417
Brennan, L., 266, 410
Brettfeld, C., 322
Brito, A., 502
Britz, M., 352
Brouns, F., 263
Brouwer, I., 431

Brouwer, I.D., 475
Brown, I., 538
Brown, O., 487
Brug, J., 286
Bryan, J., 311
Bucher, S., 470
Bueno, P., 305
Bueno-Vargas, P., 303
Bueno-Vargas, T., 414
Bujanda, L., 287
Bullò, M., 448
Bulmer, A., 405
Bunschoten, A., 457
Burney, J., 394
Bustos, L., 335
Bustos, M., 377
Buszewski, B., 456
Butt, M.S., 271
Buurma-Rethans, E., 389
Buyuktuncer-Demirel, Z., 

514
Byrd-Bredbenner, C., 487
Byron, A., 406

C
Cabeza, C., 444
Caboni, M.F., 417
Cabrera, C., 418
Cabrera, E., 305
Caimari, A., 338
Cakmak, A., 339
Calahani, I., 357
Calder, P., 261, 380
Calderius-Espinosa, I., 319
Calic, D., 298
Camacho-Vélez, C., 537
Camargo, D., 531
Cambaceres, C., 418
Camiletti, D., 335
Camiser, Y., 418
Campbell, J., 456
Campion, J., 375, 376
Campo, A., 435
Campos, M.S., 336, 337
Campoy, C., 375, 510, 524
Candia, M., 467
Cantero, L., 344
Canto, R., 446
Cantù, L., 289
Cantú Martínez, P.C., 489
Cañada, D., 472
Cañez de la Fuente, G.M., 

477
Capozzi, F., 316

Cárdenas, A., 291
Cárdenas-Villarreal, V.M., 

438
Cardoso, B., 520
Cardoso, J.F.R., 482
Carías, D., 512
Carlberg, C., 539
Carlo, W., 470
Carrasco, M., 446
Carrasco-Benso, M.P., 448
Carrel, A., 356
Carreras, O., 314
Carru, C., 463
Carvalho, A., 464
Carvalho, H.B., 398
Casajus, J.A., 514
Casas, F., 423
Castetbon, K., 327
Castro, G.S.F., 482
Castro-Quezada, I., 387
Caudwell, P., 458
Caz, V., 371
Cebirbay, A., 364
Celada, P., 449
Cerda-Flores, R.M., 438
Cerdan, S., 371
Cerrillo, I., 502
Chan, Y.C., 409
Chang, P., 279
Chang, W.H., 407
Changhao, S., 489, 491
Chaudhary, S., 434
Chekhonina, Y., 325
Chellouai, Z., 294
Chen, C., 407
Chen, H.W., 296
Chen, l.l., 308
Chen, J., 281
Chen, L., 259
Chen, X.R., 308
Chen, Y., 297, 384
Chetrit, C., 538
Cheyde, R., 443
Chhagan, M., 431
Chi, C., 421
Chia, T.W., 296
Chien, S., 279
Chiodini, A., 292
Chiu, W.C., 476
Chiu, Y.S., 476
Chivaghula, T., 397
Choi, S.L., 312
Chomba, E., 470
Chongviriyaphan, N., 410



1891Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

Christensen, J., 477
Christian, P., 315, 508
Christine Ogden, M., 506
Christopher, A., 346
Chu, W.H., 452, 453
Cifuentes, G.C., 472
Citrakesumasari, C., 279
Cláudio José, S., 427
Cloetens, L., 459
Coad, J., 402
Coates, J., 525, 527
Coelho, M.A., 428
Cofrades, S., 332
Colby, S., 487
Colić Barić, I., 396
Colli, C., 465
Colnar, M., 388
Colodro-Conde, L., 476
Compaore, E.W.R., 295
Concepción-Alemañez, M., 

319
Conde, W., 517, 528
Connelly, P., 419
Conradie, K.R., 408
Cony, K., 424, 524
Corella, D., 290, 376, 387
Coronado, M., 392
Corrêa, R.da S., 535
Corrente, J.E., 357, 503
Corvalán, C., 315
Cosendey, A., 518
Coulibaly, N.M., 526
Couture, P., 419
Covas, M.I., 387
Coxam, V., 343
Cozzolino, S.M.F., 520
Creed-Kanashiro, H., 446
Crenshaw, J., 456
Crichton, G., 311
Croft, T., 360
Cruces, Y., 426
Cruz, M., 396
Cruz-Jorge, M., 319
Cruzat, V., 348
Cuadrado-Vives, M.C., 497
Cubero, J., 511
Cuenca-García, M., 307, 349, 

398
Cuervo, M., 378
Cui, Y., 356
Curtis, V., 496
Cury, N.M., 503
Cymek, L., 373
Czarnocinska, J., 406

Czerwinska, M., 310

D
D’Acuntilde, S., 299
D’Agostino, A., 420
da Silva, C.H., 535
da Silva, M.H., 404
Dal, S., 399
Dalane, M.F., 334
Dallongeville, J., 349
Damasceno, N., 386, 420
Danesi, F., 343
Dangour, A., 395
Dardano, C., 466
Darmos-Thodis, T., 500
Das, G., 447
Dashti, B., 276
Dauniewska, B., 321
Davidson, I., 305
Davidsson, L., 513
Davids, Y., 309
Davis, D., 436
Dayana Rodrigues, F., 427
De, S., 388
de Almeida, M., 345
de Arce, A., 376
De Blasio, M., 452, 453
de Boer, E., 389
de Brito, M.L., 535
de Camargo, M., 426
de Haan, S., 446
De Henauw, S., 307, 349, 417
de la Cruz, C., 529
De la Fuente, M., 411
De Launay, C., 327
de León, M., 285
De Luca, P., 289
de Miguel, C., 378
De Miguel-Etayo, P., 400
De Moraes, A., 398
de Renobales, M., 540
de Silva, P.A., 484
Dehghani, O., 258
Del Arco, A., 315
Del Favero, E., 289
Del Pozo, S., 473, 511
Delarue, J., 520
Delay, G., 521
Delgado, A., 356
Delgado-Pando, G., 449
Delisle, H., 283
Della Santa, A.P., 304, 352
den Uijl, K., 386
Deng, J., 362, 461

Denning, G., 388
Dentz, H., 443
Denyer, G., 324
Derman, R., 470
Derouiche, A., 475
Desai, R., 257
Devlin, A.M., 394
Dewey, K., 443
Dewi, D., 272
Dhaduk, J.J., 257
Di Nunzio, M., 343
Diamant, M., 263
Dias, J., 390
Dias, P., 388
Dias Bellão, F., 466
Díaz, A.E., 463
Díaz, L., 417
Díaz, M., 306
Díaz-Castro, J., 336, 337
Díaz-Prieto, L.E., 481
Díaz-Rúa, R., 338
Dibley, M., 493
DiGirolamo, A., 450
Dillon, A., 359
Dinç, T., 531
Dinis, M.T., 390
Dizdarevic, T., 330
Djamel, G., 441
Djazayery, A., 490
Domínguez-López, M., 299
Donato, J. Jr., 348
Dönmez, A., 462
Donoso-Navarro, E., 442
Donovan, C.O., 266
Doostan, F., 451
Dora, R., 518
Dössegger, A., 286
Dowlati, Y., 296
Dragsted, L.O., 477
Drobnic, F., 515
Drummond, S., 305
du Plessis, L., 532
Duarte-Salles, T., 344
Duffy, M., 345
Dumont, J., 349
Dye, L., 263
Dzene, S., 364
Dziadek, M., 452, 453

E
Ebadi, S., 422
Ebihara, A., 329
Ebrahimpour Koujan, S., 

490, 497, 498

Echeverria, G., 299
Effat, L., 278
Egashira, Y., 484
Eglite, A., 364
Eiben, G., 459
Ekem, I.V.Y., 393
Ekesa-Onyango, B., 393
El ayachi, M., 275
El Hioui, M., 441
El-Lebedy, D., 278
Elmadfa, I., 292
El-Masry, S., 302
El-Tahan, N., 457
Endo, T., 453
Ene-Obong, N., 451
Engelsen, S.B., 477
Engeset, D., 341
Engrola, S., 390
Entrala, C., 510
Enyaru, J., 513
Ersoy, G., 339
Ersoy, N., 339
Esamai, F., 470
Esan, B., 437
Escartín, L., 395
Escobar, R. de S., 535
Escudero-López, B., 502
Eseberri Barace, I., 273
Espino, J., 448
Espinosa Ruiz, C., 347
Espinosa-Salinas, I., 287, 288
Espinoza, A., 291, 358, 362
Esquivel, M., 306
Esteban, A., 268
Esteban, M.A., 347
Esteves, A., 404
Estévez, D., 420
Estévez-Santiago, R., 497
Estrada, A., 358
Estruch, R., 387
Eteng, M., 274
Etoundi, C., 265
Etukumoh, A., 282
Evans, C., 347, 389

F
Fabbro, A.L.D., 522
Faber, M., 495
Fallows, S., 516
Fang, H., 408
Fanou-Fogny, N., 260
Fanzo, J., 388
Fardy, P., 268
Fariña, A., 351



1892 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

Farré Moya, J., 402
Fasli, J., 391
Faurholt-Jepsen, D., 506
Faus, V., 318
Februhartanty, J., 494
Fedirko, V., 344
Fedosov, S.N., 502
Feliu, M.S., 334, 335
Fenech, M., 267, 268
Fernald, L., 468
Fernández, A., 374
Fernández, I., 334, 335
Fernández-Arroyo, S., 392
Fernández-Cao, J.C., 448
Fernández-Galilea, M., 377
Fernández Gutiérrez, A., 417
Fernández-Pachón, M.S., 502
Fernández-Quintela, A., 287
Ferraretto, A., 289
Ferrari, M., 398
Ferreira, A., 321
Ferreira, C., 321
Ferreira, C.N., 503
Ferreira, D., 388
Ferrer, E., 326
Ferrer, F., 318
Ferrioli, E., 429, 525
Feskens, E.J., 338
Fetisov, R., 289
Fiedler, J., 379
Fierstein, J., 525
Figueroa, J., 501
Finlayson, G., 458
Fiol, M., 387
Fiorilli, A., 289
Fisberg, R., 350, 464
Fischer, A., 345
Fischer, G.B., 445
Fischer Walker, C., 526
Florea, D., 397, 444
Flores, C., 483
Flores Cassenote, A.J., 522
Flores-Peña, Y., 438
Florido, J., 510
Fogelholm, M., 507
Fogliano, V., 332
Fondevila, J., 474
Fonolla, J., 287
Fonseca, J., 396
Fontecha, J., 353
Fonte, E., 435
Fontes, F., 304
Foo, l., 347
Foraita, R., 400

Forbes, A., 339
Ford, D., 272
Forsum, E., 454
Fox, C.S., 448
Franco, L., 511
Franco, L.F., 522
Franco, L.J., 522
Freese, R., 507
Freiberg, C., 426
Freitas, E.C., 525
Freitas, M.C.P., 386
Freitas, P., 518
Frewer, L., 345
Freytag-Leyer, B., 364
Friis, H., 506
Fromentin, G., 341
Frutos, M.J., 356
Fuentes-Gutiérrez, Z., 319
Fujimoto, S., 369
Fujimura, S., 368, 370
Fujishima, Y., 325
Fujiwara, S., 274
Fujiwara, Y., 323, 383, 424
Fukuoka, S., 269
Fukuwatari, T., 269
Furuse, M., 415
Fushiki, T., 421

G
Gagliostro, G., 350
Galán, C., 511
Galante, T., 525
Galilea, P.A., 515
Galisteo, M., 335
Galli, C., 459
Galreddy, C., 363
Galván, M., 358
Gan, H.X., 384
Gan, Z., 362
Gapparova, K., 325
Garagarza, C., 321
Garagorri, J.M., 375
Garaulet Aza, M., 476
Garaulet, M., 268, 368, 448
Garces, A., 470
García, C., 425
García, F.J., 505
García, I., 435
García, M., 299
García, Y., 336, 337
García-Calzón, S., 376
García-Flores, C., 319
García-González, A., 355
García-Hortal, M., 480, 481

García Salas, P., 417
García-Valdés, L., 510
Garming, H., 393
Garrett, D., 360, 467
Garrett, G., 317, 427
Garrido, M., 318
Garza Juárez, A., 489
Garza Sepúlveda, G., 489
Gavaia, P.J., 390
Gea, A., 376
Gêbski, J., 437
Gesteiro, E., 290
Geurden, I., 390
Gezer, C., 399
Ghasemzadeh, A., 300
Ghavam sadri, M., 266
Ghizlane, C., 523
Gholynejad, A., 260
Ghosh, S., 504, 527
Ghrissi, A., 412
Gianotti, A., 343
Gibbons, G., 458
Gibney, E.R., 266, 410
Gibney, M., 345
Gibney, M.J., 266, 410
Gibson, P., 454
Gichohi-Wainaina, W., 338
Gil, A., 317, 318
Gil, C., 321
Gil, N., 474
Gil-Campos, M., 286
Gilberto, K., 427
Gilchrist, S., 311
Giles, E., 538
Gill, T., 529
Gille, D., 331
Giménez, R., 418
Giménez Monzó, D., 402
Gioxari, A., 339
Girerd-Barclay, E., 529
Girón, M.D., 305
Glahn, R., 284
Goda, T., 372
Goldani, M.Z., 535
Goldenberg, R., 470
Goldstein, T., 400
Gómez-Abellán, P., 448
Gómez Bruton, A., 514
Gómez-Cabello, A., 514
Gómez-Candela, C., 374, 413
Gómez-Gracia, E., 387
Gómez-Martínez, S., 398, 

455
Gómez-Uriz, A., 376

Gómez-Zorita, S., 287
Gonçalves, E.N., 535
Gonçalves, S., 516
Gong, L., 365, 366
Gong, W.J., 461
González, C., 306
González, M., 349-351, 356
González-Agüero, A., 514
González-Cuevas, J., 537
González-Gil, E., 459
González-Gross, M., 307, 

349, 398, 417, 463, 472
González-Jiménez, E., 280
González-Martínez, B., 479
González-Molero, I., 299
González-Ramos, V., 479
González-Rubio, E., 481
Gonzalo-Marín, M., 299
Goñi, L., 378
Goonewardene, L.A., 359
Goraya, J.S., 532
Gordillo-Bastidas, D., 537
Goto, T., 449
Gottrand, F., 307, 398, 417
Gouado, I., 293
Goudar, S., 470
Goulart, A.J., 354
Goularte, J., 424, 524
Goux, A., 460
Goyenechea, E., 376
Graça, P., 478, 516
Grace, P., 354, 355
Gracia-Marco, L., 398, 400
Graham, G., 311
Granado-Lorencio, F., 442
Grant, P., 452, 453
Greaney, M., 432
Green, T.J., 394
Greene, G., 487
Gregório, M.J., 478
Grieger, J., 528
Gries, J., 316
Guardiola, F.A., 347
Guerin-Deremaux, L., 521
Guerra Silva, C.P., 522
Guerrisi, C., 327
Guillén, M., 290
Guldan, G., 513
Gunnarsdottir, I., 459
Günther, K., 459
Guo, S., 297
Gupta, V., 504
Guriec, N., 520
Gutiérrez, R., 392



1893Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

Guyon, A., 419
Guyondet, C., 462
Guzmán, F., 479
Guzmán-Pino, S.A., 501

H
Haga, S., 424
Hagen, M., 424, 524
Hagio, M., 362
Haisma, H., 277
Hajifaraji, M., 262
Hällström, L., 417
Hambidge, M., 470
Hamer, J., 421
Hamill, L., 304, 311
Hammink, M.-E., 530
Hanate, M., 379
Hancock, D., 324
Handa, S., 482
Hankey, C., 316
Hansen, L., 477
Hanum, F., 416
Hao, W., 450
Harada, N., 482
Harasaki, T., 372
Hara, Y., 323
Harland, L., 452, 453
Harris, K., 528
Harsløf, L., 320
Haselow, N., 436
Hasenegger, V., 292
Haslberger, A., 322
Hassan, A.., 515, 523
Hassan, N., 302
Hatakenaka, H., 327
Haugen, M., 326
Hayasaka, M., 453, 471
Hebbal, R., 475
He, C., 362
He, Y., 485
Hellgrenn, L.I., 320
Hellström, P., 458
Hemiö, K., 535
Henderson, B.E., 468
Hendriksen, M., 386
Henriksson, P., 454
Herceg, Z., 501
Hermansen, K., 459
Hernández, C., 319
Hernández, D., 435
Hernández, L., 384
Hernández, M., 378
Hernández, O., 411

Hernández-Carranco, R.G., 
438

Hernández-Guerrero, C., 306
Hernández-Herrero, J.A., 356
Hernández-Ortega, L.D., 537
Hernández-Torres, J.J., 524
Hernandez-Vargas, H., 501
Hernes, S., 326
Herranz, J., 287, 288
Herranz López, M., 392
Herreid, R.M., 384
Herrera-Charro, R., 319
Herrera-Javier, D., 319
Herrero-Martín, G., 502
Herzig, K.H., 459
Herz, U., 261
Hettiaratchi, U.P.K., 469
Hibberd, P., 470
Hibbi, N., 475
Hidalgo, G., 317
Higa, A., 421
Higgins, J., 538
Hijano, S., 336, 337
Hijona, E., 287
Hiles, S., 428
Hill, A., 528
Hill, J., 309
Hinrichsen, E., 309
Hirai, N., 368
Hirai, S., 484
Hlúbik, P., 436
Hodgson, J., 311
Hoerr, S., 487
Hoffman, D., 429
Höld, E., 364
Holding, P., 431
Holst, J.J., 263
Hong, H., 330
Hongto, P., 410
Hoque, A., 458
Horacek, T., 487
Horii, Y., 370
Hossain, m.i., 309
Hosseini, B., 266
Hotehama, Y., 486
Hotta Y., 453
Houk, K., 525
Hsu, D., 279
Hsu, S.C., 297
Hu, J., 500
Hu, X., 408
Hu, X.Y., 461
Hu, Y., 426
Huang, C., 426, 430, 500

Huang, C.J., 297
Huang, J., 483, 500
Huang, S.J., 407
Hubert, H., 539
Hulshof, T., 263
Huo, J., 499, 500
Huo, J.S., 483
Huq, S., 309
Hure, A.J., 428
Hurrell, R.F., 345, 346
Husain, F., 275
Hussain, A., 276, 492
Hussein, A., 278
Huybrechts, I., 349, 417
Hwang, J.H., 409

I
Iacovello, L., 459
Ibáñez, A., 378
Ibáñez-Casas, I., 510
Ibarra, E., 467
Ibarra Salas, M.J., 489
Ibeanu, V., 451
Ibrovic, A., 330
Ichi, I., 323, 424
Ichikawa, T., 493
Ickowitz, A., 414
Ideguchi, K., 493
Idialu, E., 533
Idogun, S., 282, 461
Igawa, S., 536
Igene, F., 346
Iglesia, I., 398, 417
Iglesias-Gutiérrez, E., 355
Iijima, Y., 449
Ikeda, S., 325
Imai, C., 372
Imai, M., 482
Indrawaty, L., 391
Inoue, M., 361
Inui, H., 482
Inventarza, O., 418
Iribar, C., 524
Ishihara, K., 369
Ishikawa, T., 383
Ishitani, Y., 369
Ishizuka, S., 362
Islam, M., 309, 491
Ismail, M.N., 434
Ismail, N., 278
Istomin, A., 289
Istrat, D., 364
Ito, A., 327
Ito, K., 329

Itoh, H., 329
Itoh, N., 325
Itsiopoulos, C., 500
Iturbe, M., 306
Iuliano-Burns, S., 300
Ivanova, D., 294
Iwashita, S., 367
Izquierdo Charry, V., 291

J
Jabari, M., 475
Jablonowska-Lietz, B., 310
Jacob-Filho, W., 520
Jacobson, L., 275
Jacobs, P., 309
Jaeggi, T., 431
Jafari, H., 422
Jafri, A., 475
Jahan, I., 470
Jahan, K., 470
Jalali, 490
Jalil, R., 391
Jallier, V., 462
Jamal, R., 434
Jamaluddin, R., 328
Jamnadass, R., 414
Jan, N., 286
Janse van Rensburg, W., 495
Jansen, A., 386
Jarne, C., 511
Jarosz, A., 321
Jasarevic, A., 330
Jean-Luc, H., 441
Jeffrey, K., 354
Jenab, M., 344
Jenkins, D.J.A., 419
Jerez-Calero, A., 510
Jerling, J.C., 408
Jesus Pinto, E., 445
Jew, S., 540
Jezewska-Zychowicz, M., 406
Jhan, Y.S., 407
Jia, H., 379
Jiang, Y., 426
Jimba, M., 374
Jiménez, P., 299
Jiménez-Acosta, S., 319
Jiménez-Colmenero, F., 332, 

449
Jiménez-Pavón, D., 307
Jin, B., 365, 366
Joglekar, A., 269
Jokodola, A., 373
Jones, P., 419, 540



1894 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

Jonnalagadda, S., 528
Jonsdottir, S.E., 459
Jooste, H., 532
Jordán-Quintana, A.M., 319
Jordão, A.A., 482
Jorge, C., 321
Jørgensen, M.S., 342
Jørgensen, T., 337
Jourdan-Salloum, N., 460
Joven, J., 392
Juárez, M., 353
Julián-Almárcegui, C., 514

K
Kabir, I., 470
Kabuyama, Y., 488
Kac, G., 357
Kadamb, P., 539
Kadarsih Soejono, S., 439
Kaddous, A., 294
Kader, A., 447
Kadowaki, M., 368, 370
Kaesler, N., 351
Kafatos, A., 307, 349, 398, 

417
Kaganda, J., 380
Kagawa, R., 468
Kahenya, P., 382
Kaias, E., 500
Kain, J., 315
Kalibbala Sekandi, J., 379
Kaliora, 339
Kallio, H., 440
Kalonji, E., 465
Kaluza, J., 336
Kamala, A., 267
Kamstrup-Nielsen, M.H., 

477
Kamugisha, J., 313
Kanamoto, R., 416
Kaneshiro, K., 368
Kangas, A.J., 507
Kanouchi, H., 284
Kapravelou, G., 335
Kapsokefalou, M., 440
Karim, M., 408
Karim, R., 370
Kark, J., 400
Kasai, M., 270
Kasumovic, E., 330
Kato, H., 365, 379, 447, 486, 

493
Kato, Y., 325
Kattelmann, K., 487

Katulanda, P., 484
Kauchali, S., 431
Kawada, T., 449
Kawahara, K., 323
Kearney, J., 314
Kegode, E., 525
Kehlet, U., 340
Keijer, J., 338, 457, 538
Kellie, S., 406
Kennon, H., 538
Keser, I., 396
Keshinro, O.O., 450
Keus, H.J., 408
Khairy, S., 492
Khalid, E.K., 523
Khalid, N., 271
Khanom, K., 490
Khatun, T., 458
Khazaai, H., 422
Khéroua, O., 258
Khoshnevisan, F., 262
Khurlee, B., 277
Khusun, H., 494
Kiboneka, E., 313
Kidane, Y., 527
Kidd, T., 487
Kido, Y., 301
Killilea, D., 421
Kilpert, C., 539
Kimboka, S., 467
Kim, C.J., 330
Kim, H.G., 405
Kim, J., 360
Kim, M.Y., 405
Kim, S.M., 312
Kim, Y.I., 449
Kimoto, M., 327
Kimura, O., 453
Kinabo, J., 397
Kirillova, O., 325
Kiselova-Kaneva, Y., 294
Kitsao-Wekulo, P., 431
Kiyoshi, T., 504
Kiziltan, G., 288
Klein, A., 421
Klemm, R., 315
Knasmüller, S., 340
Kobayashi, Y., 301
Koenings, M., 487
Kohlenberg-Mueller, K., 387
Koide, A., 446
Koide, S., 325
Koike, S., 488
Kojima, H., 536

Kok, F.J., 475
Kolehmainen, M., 459
Kolonel, L.N., 468
Kolsteren, P., 471
Komatsuzaki, N., 274
Komindr, S., 370
Komori, M., 484
Kon, W.C., 452
Kong, W.C., 453
Konieczna, J., 457
Koniz-Booher, P., 530
Kontai, Y., 536
Kopf-Bolanz, K., 331
Korolev, A., 289
Koros, D., 429
Kosei, Y., 504
Koshino, Y., 484
Kosicka-Gêbska, M., 437
Koso-Thomas, M., 470
Kostyuchenko, M., 317
Kothari, M., 360
Kouanda, S., 444
Kou, C., 430
Kouma, V., 488
Koura, H., 278
Kouris-Blazos, A., 500
Kousanta, A.E., 295
Kovacs, E., 286
Kowalkowska, J., 406
Koyama, A., 447
Kozirok, W., 406
Kracmerova, J., 534
Krebs, N.N., 257
Kremer, K., 387
Krim, M., 452
Kris-Etherton, P., 419, 528
Krishnamachari, S., 533
Kristensen, M., 477
Kroyer, G., 312
Krüger, T., 351
Kuaté, D., 265
Kubalska, J., 321
Kubota, K., 270
Kubota, M., 370
Kuhn, P.C., 522
Kumar, S., 363
Kuninobu, K., 486
Kurpad, A., 434, 533
Kusharto, C.M., 407
Kuwahata, M., 301
Kuznesof, S., 345
Kvalsvig, J., 431

L
Labayen, I., 395
Labonté, M.E., 419
Labrique, A., 315
Lai, C.Q., 271
Lai, J.S., 428
Laillou, A., 462
Lairon, D., 275
Lalita, B., 470
Lalles, J.-P., 495
Lamarche, B., 419
Lambert, C., 261
Lamberti, L., 526
Lamport, D.J., 263
Lamuela-Raventós, R.M., 

376, 387
Lamyae, B., 515
Landberg, R., 459
Lanf, J., 499
Lapetra, J., 387
Larcher de Almeida, M.F., 

430
Largo, C., 371
LaRowe, T., 356
Larsen, L.H., 320
Lasa, A., 272, 287
Lasa Elgezua, A., 273
Laswi, H., 398
Latorre, E., 351
Laubscher, R., 283
Lauritzen, L., 320
Lavandera, J., 349
Laville, M., 263
Lawal, J., 274
Lawton, C.L., 263
Laxmaiah, A., 363
Le Foll, C., 520
Le, g.w., 308
Lean, M., 316
Lee, B., 405
Lee, H.S., 501
Lee, K.M., 404
Lee, M., 312, 361
Lee, S.M., 404
Lee, S.S., 404
Lee, Y.C., 271
Lee, Y.H., 360
Lee, Y.J., 404
Leighton, F., 299
Lemos, J., 381, 477
Lenoir-Wijnkoop, I., 261, 399
Léotoing, L., 343
Lepananon, T., 370
Lepsch, J., 357



1895Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

Lesani, H., 259, 263
Lesdema, A., 341
Leshi, O.O., 385
Leslie, W., 316
Leung, H.M., 388
Leyva-Ávila, M., 319
Lianhua, C., 425
Libuda, L., 349
Li, Y., 408
Li, D., 271
Li, F., 401, 461
Li, J., 426
Li, L., 499
Li, M., 430
Li, W., 500
Li, X., 485
Liechty, E., 470
Lien, N., 286
Ligor, M., 456
Lima, P., 527
Lin, H.C., 407
Lin, L., 500
Lin, M.H., 409
Lin, Q., 461
Linderborg, K., 440
Lindsay, A., 432
Lindström, J., 535
Ling, W.H., 499
Linneberg, A., 337
Liria, M.R., 529
Lisbona-Catalán, A., 374
Lissner, L., 400
Liu, A., 408
Liu, G., 362
Liu, K.L., 383
Liu, M., 279
Liu, N., 384
Liu, T.C., 383
Lixin, N., 489
Lizarbe, B., 371
Llaca Díaz, J.M., 489
Llanes-Canedo, C., 358
Llopis, J., 409
Lo, H.-C., 301
Lobo, G., 397
Lobo Támer, G., 423
Locatelli-Rossi, L., 427
Lock, K., 395, 504
Löf, M., 454
Loha, M., 307
Lopes, T., 429
López, G., 358
López, L., 290
López, M., 277

López-Aliaga, M.I., 336, 337
López Casado, M.A., 423
López-Chaves, C., 409
López de Muniain, A., 376
López-Espinoza, A., 291, 319, 

358, 362
López García de la Serrana, 

H., 331, 402
López-Giménez, J.A., 356
López-Jiménez, J.A., 347
López-Jurado, M., 335, 519
López-Larrubia, P., 371
López-Martín, C., 318
López Mínguez, J., 476
López-Pedrosa, J.M., 302, 

303, 305, 414
López-Plaza, B., 374, 413
López-Robles, J.C., 510, 524
López-Ruiz, C., 481
López-Sosa, D., 319
López-Torres, O., 463, 472
López-Uriarte, P., 319
López-Yoldi, M., 377
Loria-Kohen, U., 288
Loria-Kohen, V., 287
Lorri, W., 380
Lotfy, L., 293
Lu, H., 426
Lucas, R., 297
Luiz, R., 429
Lumbers, M., 521
Lv, Y., 259

M
Ma, G., 408
Ma, T., 271
Macarulla, M.T., 272
Machado, R., 428
Machado Ramírez, M.J., 423
Macharia-Mutie, C., 475
Macías, V., 524
Macías-González, M., 496
Macías-Matos, C., 319
Maciejewska, G., 422
Madagasha, A., 307
Madej, D., 336
Madrid, J.A., 368, 476
Maes, L., 286, 471
Maffo Tazoho, G., 293
Magnusdottir, O.K., 459
Maidi, I., 452
Maijó, M., 456
Majlesy, A., 260
Makishima, K., 367

Makita, Y., 469
Makokha, A., 382
Malan, L., 345, 346
Malbert, C.-H., 495
Maldonado, J., 423
Malek-Zadeh, C.H., 503
Malhotra, A., 320
Malisova, L., 534
Mallikharjuna Rao, K., 363
Mallillin, A., 285
Malta, M.B., 357
Mambrin, C., 334, 335
Mamiro, D., 397
Mamiro, P., 397
Mamiya, K., 446
Mancilla-González, R., 291, 

358
Manios, Y., 286, 307, 349, 417
Männistö, S., 507
Manzano, M., 302, 303, 305, 

414
Mañas, M., 519
Maoqing, W., 491
Maqbool, D., 458
Marchini, J.S, 503, 525
Marchioni, D., 350, 464
Marcos, A., 375, 455, 481
Margaritis, I., 465
Maria Voci, S., 465
Marin, L., 411
Marin-Leon, L., 531
Maroto, B., 463, 472
Marrs, K., 355
Marsset-Baglieri, A., 341
Martí, A., 375, 376
Marti, M., 510
Martín, F., 331, 502
Martín, M.J., 302, 303, 305
Martín-Oramas, E., 319
Martine, V., 518
Martínez, A., 291, 319, 358, 

362, 425
Martínez, J.A., 375-378
Martínez, M., 315
Martínez, M.A., 353
Martínez, N., 306
Martínez, R., 335
Martínez-Augustín, O., 375
Martínez-Burgos, M.A., 481
Martínez de Victoria, E., 366
Martínez-Gómez, D., 455
Martínez-González, M.A., 

376, 387, 448

Martínez-Larrañaga, M.R., 
353

Martínez-Nicolás, A., 368
Martínez-Puig, D., 538
Martínez-Victoria, E., 519
Martinez-Zabaleta, M., 376
Martínez-Zaldívar, M.C., 510
Martins, A., 350
Martorell, R., 450
Mascie-Taylor, N., 443
Mashreky, S.R., 491
Mata Obregón, M.C., 489
Matela, H., 257
Matias, P., 321
Matsukawa, T., 270
Matsumoto, K., 446
Matsumoto, M., 362
Matthtys, C., 292
Matute-Llorente, A., 514
Mawson, D., 354, 355
Mazaid, Z., 278
Maziya-Dixon, B., 273
Mazumder, S., 526
Mazza, C., 418
Mbuthia, E., 429
McCargar, L.J., 359
McClure, E., 470
McEvoy, M., 428
McGrath, A., 311
Mchiza, Z., 309
McKinley, M., 304, 311
McLennan, S., 308
McMullin, S., 414
Meewan, S., 370
Méheust, A., 261, 263
Mehgji, W., 267
Mehra, S., 508
Mehta, S., 480
Meikle, P., 440
Meinert, L., 340
Meirhaeghe, A., 349
Mekki, K., 294
Meknassi, D., 294
Meléndez, A., 472
Meléndez Torres, J.M., 477
Melse-Boonstra, A., 338
Mendes, A., 350, 464
Méndez, M.A., 518
Mendu, V., 352
Merrill, R., 315, 508
Merzouk, A., 258
Mesa, M., 511
Mesharam, I.I., 363
Messaadia, A., 452



1896 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

Messaoudi, A., 294
Meyer, J., 296
Meynier, A., 460
Mgoba, C., 267
Michael, A., 298
Michaelsen, K.F., 320
Michels, N., 400
Micol, V., 392
Mihrshahi, S., 493
Mikkelsen, B., 342, 353
Mikkelsen, M.V., 353
Mikkilä, V., 507
Mikulska, M., 295
Milagro, F., 375, 376, 378
Minato, K.I., 471
Mirallas, J., 515
Miranda,C.M.J., 354
Miranda, M.T., 524
Miranda Gómez, J., 273
Miró, L., 456
Miyamoto, M., 329, 415
Miyamoto, S., 420
Miyanishi, K., 536
Miyano, H., 325
Mizukoshi, T., 325
Mizushige, T., 416
Moabom, M., 264
Mochizuki, K., 372
Moench-Pfanner, R., 462
Mohamadi, E., 486
Mohamed, B.E., 441
Mohamed, R., 457, 515
Mohammad Sokri, S., 259, 

263
Mohd Nasir, M.T., 413
Moisés, R.S., 522
Mojska, H., 295
Mokhtar, N., 304
Moleres, A., 375
Molina, J., 397
Molina, S., 287, 288
Molina-López, J., 444, 480, 

481
Mölller, I., 538
Molnár, C., 459
Molnar, D., 349, 398, 400, 

417
Mölzer, C., 405
Montero-Bravo, A. M., 355
Montes-Bayon, M., 409
Monti, M., 354
Monti, R., 354
Moon, H.K., 530
Moore, J., 470

Morais, C., 521
Morales-Falo, E., 268
Moreno, L., 349, 417, 459
Moreno, L.A., 286, 307, 395, 

398, 400
Moreno-Aliaga, M.J., 377
Moreno-Fernández de Lece-

ta, A., 413
Moreno-Franco, B., 355
Moreno-Montoro, M., 418
Moreno Muñoz, J.A., 472
Moreno-Torres, R., 510
Morente Marcos, C., 423
Moretó, M., 456
Moretta, S., 452, 453
Moretti, D., 475
Morgan, E., 395
Mori, T., 447
Moriyama, M., 446
Moschonis, G., 398
Mosha, T., 398
Mouratidou, T., 417
Moussaoui, R., 294
Mucellini, A.B., 535
Mugabiro, A., 380
Mugenzi, j., 307
Muir, J., 454
Muller, M., 346
Mulokozi, G., 380, 467
Mulyono, B., 439
Mumu, S.J., 462
Muñoz del Valle, P., 314
Muñoz García-Heras, L., 442
Muñoz-Villanueva, M.C., 

286
Murakami, A., 426
Murakami, D., 527
Murillo, M.L., 314
Murphy, K., 311
Murray, B., 406
Mustofa, M., 439
Mwale, M.M., 479
Mwangi, A.M., 475
Mwangome, F., 431
Mwanri, A., 397
Mziwira, M., 275

N
Naderi, A., 451
Nagase, M., 424
Naima, S., 441
Nair, B., 269
Najat, M., 515, 523
Najjar Safari, S., 262

Nakade, M., 324
Nakagawa, Y., 536
Nakamura, S., 300
Nakano, Y., 482
Nakashima, Y., 329
Nakimbugwe, D., 281
Namaki, H., 416
Nambiar, V.S., 257
Namusoke, H., 313
Nanayakkara, G.J.M., 508
Nappo, A., 459
Naser, I., 391
Nasi, R., 414
Näslund, E., 458
Nasser, AL.M., 354
Navarro, M., 277, 397, 418, 

444
Navarro, N., 425
Navarro Meza, M., 517
Nazifova, N., 294
Nebot, E., 335
Nestares, T., 336, 337
Neubauer, O., 340
Neufeld, L., 450
Neves, S.S., 435
Ng, V., 421
Ngondi, J.L., 265
Ngwa, N., 487
Nicolaides, L., 509
Nielsen, J., 419, 436
Niewska, K., 478
Nigg, C., 401
Nikiema, P.A., 295
Nikitenko, E., 289
Nikolova, M., 411
Nilson, A., 263
Nilsson, L., 341
Nishida, Y., 486, 493
Nishimura, N., 469
Nnam, N., 487
Nnyepi, M., 498
Noakes, P., 380
Nogales, F., 314
Nonino, C.B., 503
Noort, M., 386
Normand, S., 263
Northrop-Clewes, C., 443
Nourddine, E.H., 523
Nouzawa, N., 486
Nova, E., 481
Novelo Huerta, H.I., 489
Novotny, R., 401
Nowicka, G., 310, 321
Nowson, C., 333

Nozhenko, Y., 505
Ntambi, J., 506
Ntwenya, J., 397
Nuijten, M., 399
Null, C., 443
Nunes, M., 535
Núñez, M., 420
Nupo, S., 372
Nurliyana, A.R., 413
Nusha, M.F.F., 469

O
Oben, J., 265
Oboh, H., 282, 461
Oboh, S., 346
O’Callaghan, N., 268
Oceguera-Contreras, E., 537
Ochoa Frias, M., 495
Ocke, M., 389
Oduro, I., 273, 433
Oelofse, A., 495
O´Farril-López, R., 319
Ogushi, M., 482
Ohara, A., 471
Ohata, M., 469
Ohinata, K., 416
Ohta, H., 363
Oikawa, D., 415
Oiye, S., 443
Oja, L., 400
Ojeda, M.L., 314
Okrêglicka, K., 478
Oku, T., 300
Olalla, M., 418
Olayiwola, I., 383
Oldewage-Theron, W., 314
Olfert, M., 487
Olivares, M., 287, 519
Oliveira, B., 521
Oliveira, D., 528
Oliveira, H.S., 435
Oliveira, M.C., 357
Oliveira, R., 466
Oliveira Carvalho, V., 465
Olivera, E., 446
Oliveras López, M.J., 331
Oliveros, E., 302
Oliver, P., 338
Olivier, D., 441
Olivo Zamora, B.M., 489
Olmedilla-Alonso, B., 449, 

497
Olney, D.K., 359
Olsen, A., 341, 477



1897Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

Olson, J.D., 394
Olstad, D.L., 359
Oluba, O., 534
Oly-Alawuba, N.M., 425
Olza, J., 286
Omole, J., 282, 461
Önning, G., 459
Onyechi, U., 451
Opperman, M., 309
Ordoñana, J.R., 476
Ordovás, J.M., 271, 287, 288
O’Reilly, S.L., 333
Orozco-Rodríguez, S., 319
Ortega, F.B., 400
Ortega, M.A., 502
Ortega-Azorín, C., 290
Ortiz-Espejo, M., 286
Ortiz-Franco, M., 480, 481
Oryema, C., 371
Oryem-Origa, H., 371
Osaka, S., 493
Osei, A., 436
O’Sullivan, A., 516
Ota, N., 329, 415
Otani, L., 447
Oto Ellis, W., 273
Otoluwa, A., 279
Otsuka, K., 374
Otsuka, Y., 323
Ouedraogo, C.T., 526
Ouedraogo, G., 444
Ouedraogo, J.-B., 526
Ouedraogo, O., 295
Oulamara, H., 265, 313
Ouma, E., 393
Ouwehand, A., 261
Øverby, N, 286, 326
Overvad, K., 477
Oves, B., 395
Ovidio, P., 482
Owens, J., 452, 453
Owino, V., 443
Ozeki, A., 536
Özer, E., 399

P
Pacheco, F., 522
Padilla, M.C., 510
Padoch, C., 414
Paiva, M., 388
Palacios, G., 417, 472
Palacios-Ortega, S., 378
Pallaro, A., 304
Pallo, B., 450

Palma-Milla, S., 374, 413
Palou, A., 338, 457, 505, 538
Palou, M., 457
Panagiotakos, D., 500
Pandey, P., 436
Pang, W., 426
Panserat, S., 390
Pantaleão, L., 348
Papada, E., 339
Papalois, A., 339
Papini, S.J., 357
Parady, U., 494
Paras Chávez, C., 380
Park, S., 468, 523
Parnell, L.D., 271
Parra, A., 306
Parveen, K., 473
Pasha, O., 470
Pasqui, F., 316
Passos Jesus, R., 445
Patalen, H., 326
Patel, A., 470
Pati, S., 385, 431
Paul, L., 384
Paulí-Echeverría, K., 319
Pedehombga, A., 359
Pedley, K., 402
Pedrero-Chamizo, R., 472
Pedrosa, L., 388
Peeters, A., 416
Penny, M.E., 529
Peñalvo, J.L., 355
Perego, S., 289
Pereira, J., 350, 381
Pereira, R., 429
Perera, P.P.R., 469
Pereyra-Zamora, P., 403
Pérez, J.F., 501
Pérez Aragón, A., 423
Pérez-Bosque, A., 456
Pérez-Bravo, F., 483
Pérez Chávez, F., 489
Pérez-Cueto, F.J.A., 342, 353
Pérez de Heredia, F., 349
Pérez de la Cruz, A., 397, 

423, 444
Pérez-Escamilla, R., 434
Pérez-Guisado, J., 474
Pérez-Lima, U., 318
Pérez-Llamas, F., 347, 356
Pérez-López, F.R., 307
Pérez Martínez, L., 519
Pérez-Matute, P., 377
Pérez-Navero, J.L., 286

Pérez-Sacristán, B., 442
Periasamy, S., 279
Perlas, L., 326
Perona, J., 280
Peronnet, F., 421
Perrier, E., 421
Perris, P., 334, 335
Peter-Ogba, G., 451
Peterson, K., 432
Petocz, P., 324
Petrauskiene, A., 505
Pfeiffer, K., 387
Pfrimer, K., 525
Pheiffer, E., 432
Philippe, C., 343
Philips, R., 281
Phillips, B., 487
Philomène, W., 488
Phothirat, P., 261
Piao, W., 499
Picó, C., 457
Picone, G., 316
Pietruszka, B., 336
Pinedo-Vasquez, M., 414
Pintó, X., 387
Piqueras, M.J., 510
Pires, E.T., 522
Pires, F., 522
Pita, M., 277
Pita-Rodríguez, G., 319
Pitsiladis, Y., 400
Planells, E., 397
Planells del Pozo, M.E., 480, 

481
Poedjastoeti, S., 360
Poh, B., 434
Pokhrel, K.N., 374
Pokhrel, N., 374
Polito, A., 307
Polo, J., 456
Polo Galante, A., 465, 466
Polychronopoulos, E., 500
Pombo, U., 404
Pomeroy, A., 420
Pons, V., 515
Pooya, S., 490
Popova, D., 411
Popovic, A., 298
Popovic, B., 298
Porres, J.M., 335, 519
Portela de Santana, M.L., 445
Portillo, M.P., 272, 287
Portillo Baquedano, M., 273
Potier de Courcy, G., 313

Poutanen, K., 459
Powell, B., 414
Prada, J.L., 315
Previdelli, A., 350, 357
Pries, A., 436
Prieto, J., 377
Prieto Alvarado, F., 291
Prieto-Hontoria, P., 377
Provent, A., 462
Prudencio, M., 527
Puigjaner, J., 472
Puttonen, S., 535

Q
Quezada, A.D., 450
Quinn, R., 343
Quinn, V., 419, 436
Quintero, B., 444
Quiroga Villalobos, E., 291
Qureshi, H., 432

R
Raats, M., 521
Rabadi, H., 401
Rachida, C., 515
Radilla, C., 392
Radilla, M., 392
Rafique, G., 432
Rafraf, M., 486
Rahman, A., 491, 509
Rahman, F., 491
Rahmat, A., 422
Raiko, J., 507
Raine, K.D., 359
Raitakari, O., 507
Rajendra, A., 473
Ramakrishnan, U., 450, 501
Ramírez, M., 304
Ramírez de Molina, A., 287, 

288
Ramírez Tortosa, C., 303
Ramli, N., 422
Ranadheera, C., 389
Rankin, A., 345
Rasheed, S., 493
Rashidkhani, B., 262
Raso, G., 443
Rassi, M., 262
Rathnayake, K.M., 509
Ravindran, A., 296
Ravindranath, M., 363
Razquin, C., 376
Rebbouh, F., 313
Rebbouh, S., 313



1898 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

Rebelo, F., 427
Reglero, G., 287, 288
Reis, A.R., 535
Reis, R.S., 535
Renda, G., 401
Résonet, A., 520
Reynolds, G., 402
Rezende, A., 388
Rezende, G., 381
Rezvani, V., 262
Rice, J., 268
Riddell, L., 333
Ridwan, H., 407
Rigotti, A., 299
Rina, H., 391
Rinaldi, A.E.M., 517
Risé, P., 459
Risérus, U., 459
Ritz, C., 320, 506
Rivas García, F., 315
Rivellese, A.A., 263
Rivera, J., 450
Rivero, B., 375
Rivero, E., 344
Rivero, M., 472
Roberta Mendes, H., 427
Robinson, J., 452, 453
Rocha, F., 390
Rocha, P.B., 535
Rocha-Aguirre, L.L., 438
Rodríguez, A.B., 511
Rodríguez, A.M., 505
Rodríguez, B., 521
Rodríguez, G., 395
Rodríguez, V.M., 272
Rodriguez-Alcalá, L.M., 353
Rodríguez Elvira, M., 444
Rodríguez-Granger, J., 418
Rodríguez Mateos, A., 333
Rodríguez-Palmero, M., 472
Rodríguez-Rejón, A., 387
Roger, Z., 300
Rogers, B., 525
Rohani, A., 413
Rohner, F., 443
Rojas, G., 467
Rokeya, H., 370
Rokitka, M., 422
Romero, R., 318
Romero-Abal, M.E., 317
Romero González, J., 423
Romieu, I., 344, 501
Roncancio Melgarejo, C., 291
Rondó, P., 381

Rong, S., 381
Roopasingam, T., 509
Roos, N., 371, 506
Rosa, F.T., 525
Rosqvist, F., 459
Ross, A., 528
Rossmeislova, L., 534
Roy, S., 470, 491
Roznowska, A., 373
Roznowski, J., 373
Rua, R.M., 314
Ruano, C., 387
Ruben, M., 306
Rueda, R., 302, 303, 305, 414
Ruel, M., 359
Ruiz, E., 473, 511
Ruiz, V., 304
Ruiz-Cano, D., 356
Ruiz-Capillas, C., 332
Ruiz de Adana, M.S., 299
Ruiz de Gordoa, J.C., 540
Ruiz-Gutiérrez, V., 315
Ruiz-López, M.D., 387, 418
Rumbak, I., 396
Rumbelow, J., 309
Rumora Samarin, I., 396
Ruperto, M., 415
Rusanova, I., 510
Rush, E., 308
Russell, L., 456
Russo, P., 459
Rust, P., 364

S
Saali, F., 281
Sack, U., 261
Sadler, K., 527
Saeki, T., 416
Sáez, L., 444
Sáez Belmonte, F., 448
Sáez Chica, V., 423
Sáez-Pérez, L., 480, 481
Sagum, R., 285
Saidi, D., 258
Saile, R., 475
Saín J., 349
Saito, K., 365, 379, 447
Sajoux, I., 474
Saka, S., 452
Sakane, C., 363
Sakkers, P., 386
Sako, T., 261
Salama, E., 278
Salanave, B., 327

Salarkia, N., 262
Salas, J., 448, 518
Salas-Salvadó, J., 290, 387
Salazar, G., 304
Salazar-Montes, A., 537
Salcedo-Sandoval, L., 332
Saleh, F., 462
Saleh, G., 492
Salguero, S., 384
Saliha, B., 441
Salimen, S., 261
Salto, R., 305
Sambashivaiah, S., 533
Sampaio, L., 527
Sampedro, A., 418
Samper, M.P., 395
Samsidi, S., 407
Sanceda, N., 270
Sánchez, J., 457, 538
Sánchez, L., 525
Sánchez-Alcover, A., 336, 337
Sánchez De Medina, F., 375
Sánchez García, A., 402
Sánchez-González, C., 409
Sánchez-Jiménez, F., 412, 496
Sánchez-Muniz, F.J., 290, 

415, 449
Sánchez Murillo, M.E., 489
Sánchez Perona, J., 315
Sánchez-Romera, J.F., 476
San-Cristóbal, R., 378
San Mauro, I., 481
Sandjaja, S., 507
Sandoval, T., 426
Sanhvi, T.G., 491
Sano, M., 269
Sano, N., 486, 493
Santabarbara, J., 459
Santiago, M., 356
Santoyo, F., 362
Santoyo Telles, F., 517
Sanvitto, G., 424, 524
Sanz-Medel, A., 409
Sanz-Valero, J., 366
Saric, Z., 330
Sarker, M., 458
Sartika, R., 433
Sartorelli, D.S., 522
Sasaki, Y., 469
Sato, A., 329
Sato, T., 536
Sato, Y., 488
Savolainen, M.J., 459
Scalerandi, M.V., 350

Schlegel-Zawadzka, M., 422
Schliper, G., 351
Schlussel, M., 357
Schnaas, L., 450
Schneider, J., 387
Schoeller, D., 356
Schulze, K., 508
Schümann, K., 317, 318
Schwab, U., 459
Schwander, F., 331
Scomazzon, S., 348
Scurrah, M., 446
Sedafy, Z., 492
Seeman, E., 300
Segall-Corrêa, A.M., 531
Segun, O., 373
Segura-Carretero, A., 392, 

417
Seidensal, A., 387
Selhub, J., 384
Sena-Evangelista, K., 388
Senarath, U., 493
Senbanjo, C., 383
Senbanjo, I., 383
Sentsova, T., 325
Seo, J.H., 330
Serafico, M., 326
Serge Hubert, N., 488
Serra-Majem, L., 387
Sese, M., 307
Setorglo, J., 281
Setyobroto, I., 439
Shabnam, F., 455
Shah, H., 257
Shahab-Ferdows, S., 502
Shahabi Nejad, A., 451
Shahmoradi, N., 300
Shahu, T., 257
Shaikh, S., 508
Shakiba, M., 262
Shamim, A.A., 315, 508
Sharif, R., 267, 268
Shariff, Z., 391
Sharma, N., 436
Shehab, D., 492
Sheldon, K.L., 384
Shelnutt, K., 487
Shi, J.C., 461
Shi, Y.H., 308
Shibata, D., 449
Shibata, K., 269
Shichino, A., 536
Shidoji Y., 363
Shima, J., 274



1899Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

Shimizu, Y., 484
Shin, W.-S., 523
Shinoki, A., 362
Shojo, A., 482
Shoujie, J., 425
Sianturi, E., 439
Sichacá Ávila, E., 291
Sichieri, R., 429
Sideratou, T., 438
Siemensma, A., 261
Siklova-Vitkova, M., 534
Silva, A.S., 522
Silva, C., 335
Silva, H.A.M., 435
Silva, K.D., 508
Silva, W.A. Jr., 503
Silva Araújo, A., 445
Silveira, P.P., 535
Silvente Fernández, S., 423
Silvestre-Mardomingo, R.A., 

442
Simon, M., 295
Simzari, K., 339
Sinamo Boltena, S., 307
Sinclair, A., 440
Sineide Neres dos Santos, M., 

466
Singh, A., 504
Singh, V., 474
Sioen, I., 459
Sjöström, M., 398
Skau, J., 506
Skeie, G., 341
Slabbert, R., 495
Slater, C., 304
Slobodianik, N., 334, 335
Sly, P., 501
Smith, C.E., 271
Smuts, C.M., 345, 346, 537
Snowdon, W., 395
Soares, L.P., 522
Soares Franciscon, L.M., 522
Sobas, K., 406
Söderkvist, P., 454
Soekirman, 469
Soininen, P., 507
Sok, D., 506
Sokoloski, L., 280
Solá-Oriol, D., 501
Solís-Pérez, E., 479
Solís Quiñones, B.M., 517
Solomons, N.W., 317, 318, 

384
Sondo, B., 444

Sone, H., 536
Sone, Y., 323, 383
Soneson, C., 331
Song, H.J., 530
Song, T.Y., 407
Sonoda, M., 383
Soofi, S.S.B., 257
Soto-Méndez, M.J., 317, 318
Sousa, P.H.M., 435
Souza, L.B., 503
Souza Martins, A.P., 522
Spencer, J.P.E., 333
Spohrer, R., 317
Stabile Morrell, J., 487
Stajner, D., 298
Stehle, P., 349, 417
Stein, A.D., 450
Steiner, M., 296
Steiner-Asiedu, M., 281
Steluti, J., 464
Stepien, M., 344
Steve, D., 463
Stewart, C., 443
Stewart, R., 402
Stewart-Knox, B., 345
Steyn, K., 283
Steyn, N., 309
Stich, V., 534
Stockton, A., 305
Stookey, J., 421
Strable, M., 506
Stritecka, H., 436
Suda, K., 449
Sudhakar, R., 532
Suen, V., 525
Sugahara, K., 488
Sukotjo, S., 494
Sulaeman, A., 407
Suleria, H.A.R., 271
Sulistyoningrum, D.C.D., 394
Sulistyowati, Y., 439
Sultana, N., 470
Sultana, S., 492
Sumida, Y., 301
Sun, J., 308, 483, 500
Sunday, N., 373
Sunderland, T., 414
Sunghee, K., 276
Sung, M.K., 360
Sungok, K., 276
Sureda, A., 280
Suri, D., 527
Sussner, K., 432
Suthutvorawut, U., 410

Suyotha, W., 367, 369
Suzuki, E., 270
Suzuki, H., 449
Suzuki, M., 327
Suzuki-Yamamoto, T., 327
Swieca, M., 310
Swinkels, D., 338, 513
Syah, M., 279

T
Tabernero, M., 371
Tabuti, J., 371
Takahashi, H., 449
Takahashi, K., 365
Takahashi, N., 449
Takahashi, S., 365, 447
Takahashi, T., 329, 415
Takahashi, Y., 327
Takata, M., 421
Taki, H., 475
Takino, A., 449
Tako, E., 284
Tako, R., 484
Tamer, F., 339
Tamura, A., 536
Tan, H.L., 454
Tan, S.Y., 434
Tanabe, H., 469
Tanabe, N., 536
Taneja, S., 526
Taneri, B., 322
Tangsermwong, T., 370, 410
Tang, X., 308
Taren, D., 394
Tarighi, P., 262
Tarumi, T., 453
Tasinov, O., 294
Tatala, S., 397, 467
Tatsumi, H., 301
Taylor, M., 431
Tbahriti, H.F., 294
Teale, P., 354, 355
Tebbani, F., 265
Teixeira, N., 527
Temme, L., 386
Terakara, M., 269
Thaha, A., 279
Thakur, C., 270
Theis, S., 263
Thilsted, S.H., 408
Thirsk, J., 406
Thomas, P., 267, 268
Thomas, T., 533
Thorsdottir, I., 459

Thuesen, B., 337
Tirapegui, J., 348
Tjalsma, H., 513
Tjønneland, A., 477
Toft, U., 337
Tokunaga, M., 329, 415
Tomé, C., 341
Toorang, F., 490, 497, 498
Torekov, S.S., 263
Tornaritis, M., 400, 459
Toro Funes, N., 333
Torres-Espínola, F.J., 510
Touati-Mecheri, D.J., 313
Towers, G.W., 338, 408
Towo, E., 267
Traore, A.S., 295
Trejo, C., 306
Trenzado, C.E., 409
Trevaskis, H., 496
Trichopoulou, A., 344
Trigo, A., 397
Trinidad, T., 285
Troesch, B., 537
Tschannen, A., 443
Tsindos, S., 500
Tsubota-Utsugi, M., 324
Tsuchiya, H., 270
Tucker, K.L., 271
Tuitoek, P., 429
Türker, P., 288
Turkson, R.K.D., 303
Tutelyan, V., 325
Txurruka Ortega, I., 273
Tyagi, A., 320
Tys, J., 310

U
Uauy, R., 399, 502
Úbeda, N., 355
Uchendu, F., 261
Uchiyama, S., 367
Ueno, T., 367
Ukwuonwo, A., 282, 461
Umekawa, M., 367, 369
Umniyati, H., 512
Umpierrez, E., 352
Uneyama, H., 325
Unuigbe, E., 282, 461
Upadhyay, A., 530
Urbano, G., 519
Urquiaga, I., 299
Uusitupa, M., 459



1900 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

V
Val-Laillet, D., 495
Valderrama, M., 277
Valencia, M., 304, 467
Valero, T., 473, 511
Valli, U., 343
Valtueña, J., 307
Valvi, D., 518
Van Asten, P., 393
Van Averbeke, W., 495
Van der Merwe, M., 532
Van Jaarsveld, P., 495
Van Langenberg, D., 454
Van-Lauwe, B., 393
Van Liere, M., 496
Van Loveren, H., 261
Van Raaij, J., 386
Van Rossum, C., 389
Van Schagen, M., 393
Van Schothorst, E., 338, 457, 

538
Van Stuijvenberg, M.E., 537
Van Winckel, M., 349
Van Zyl, T., 408
Vanden Heuvel, J., 528
Vannucchi, H., 482
Varela, M., 378
Varela-Moreiras, G., 473, 511
Varero-Pérez, M., 374
Vatucawaga, P., 395
Vaz, J., 357
Vaz, M., 533
Veciana Nogués, M.T., 333
Vega, S., 392
Vega-Castillo, Y., 319
Veidebaum, T., 459
Veiga, O., 455
Venter, I., 309
Vera, L., 409
Verardo, V., 417
Veres, E., 446
Vergères, G., 331
Verkaik-Kloosterman, J., 389
Verkleij, T., 386
Verma, S., 269
Verstraeten, R., 471
Veses, A., 455
Vicent, P., 290
Vicente-Rodríguez, G., 514
Vidal Carou, M.C., 333
Vieira-Filho, J.P., 522
Viitasalo, K., 535
Vijayakumar, A., 513
Vik, F.N., 286

Vílchez, J.D., 305
Viljoen, B., 479
Vinoy, S., 263, 341, 460
Vintila, M., 364
Virto, M., 540
Višekruna, I., 396
Vitaglione, P., 332
Vita, P., 529
Vitorino Freitas, F., 430
Vogel, U., 320
Voigt, S., 387
Vorozhko, I., 325
Vyncke, K., 349

W
Wada, S., 301
Wadano, A., 482
Wadi, M., 276
Wadolowska, L., 406
Wagner, K., 326, 340, 405
Wagner-Sahl, K., 364
Waid, J., 447
Wakayama, M., 367, 369
Wakeling, L., 272
Walatara, K.N.W., 469
Wallner, M., 405
Walsh, M., 266, 410
Walther, B., 331
Wan Muda, W.M., 391
Wan Nik, W.S., 391
Wanden-Berghe, C., 366
Wang, B., 384
Wang, I.T., 476
Wang, L., 500
Wang, M., 388, 432
Wang, M.F., 409
Wang, Q., 300
Wang, X., 300, 328
Wang, Z., 381, 485
Watanabe, N., 323
Watanabe, T., 536
Wauquier, F., 343
Weaver, E., 456
Webb, D.L., 458
Weber, L., 539
Weber, P., 539
Weber, T.K., 374
Wenhold, F., 495
Wentzel-Viljoen, E., 283
Werlang, I.C.R., 535
Westby, A., 509
Westcott, J.J., 257
West, K. Jr., 315, 508
West, S., 419, 528

Wetzler, S., 465
White, A., 487
Whiting, S., 347
Wickramasinghe, V.P., 509
Widhalm, K., 349, 398, 417
Widhalm, W., 307
Wierzbicka, E., 336
Wijayanti, A., 439
Wilkens, L., 401, 468
Wilkinson, C., 275
Williams, A., 443
Williner, M.R., 350
Wireko-Manu, F., 273, 433
Wittrant, Y., 343
Wlodarczyk, M., 310
Won, E.S., 404
Woodside, J., 304, 311
Woolhead, C., 410
Wright, L., 470
Wrzosek, M., 310
Wu, L., 315, 508
Wulandari, E., 496
Würtz, P., 507

X
Xia, C., 489
Xiang, X., 381, 485
Xiao, J., 259
Xiaojun, J., 425
Xie, L., 362
Xiong, Y., 430
Xu, J., 514
Xu, S., 259

Y
Yago, M.D., 519
Yamaji, R., 482
Yamaji, T., 329
Yamamoto, A., 446
Yamamoto, T., 469
Yamano, M., 424
Yamashita, H., 327
Yamashita, K., 383
Yamauchi, T., 446
Yamazaki, H., 421
Yamazaki, Y., 449
Yang, A.R., 405
Yang, C.W., 384
Yang, J., 362
Yang, S., 425
Yang, X., 485
Yang, Y., 301, 381, 485
Yano, S., 367, 369
Yao, C.K., 454

Yasui, T., 367
Yasuoka, J., 374
Yasuo, S., 415
Yee, B.K., 345
Yeh, S.L., 476
Yeste, M., 519
Yin, Q., 365, 366
Ying, L., 489, 491
Yokoro, M., 327
Yokota, A., 362
Yokoyama, K., 270
Yoshimura, R., 416
Yoshizawa, F., 488
Yoshizawa, M., 482
Young, I., 304, 311
Yu, E., 480
Yuan, Y.G., 365, 366
Yücecan, S., 399
Yumi Toyoyoshi, J., 466
Yusufali, R., 427

Z
Zahid Khan, A., 432
Zakaria, M., 312
Zaki, S., 278
Zalba, G., 376
Zalewski, P., 267, 268
Zalilah, M.S., 413
Žaltauskė, U., 505
Zamora, S., 356
Zamora Navarro, S., 347
Zarzuelo, A., 375
Zdravkovic-Korac, S., 298
Zeba, A., 283, 526
Zepeda, P., 362
Zepeda-Salvador, A., 291
Zhang, Q., 408
Zhang, X.X., 365, 366
Zheng, J.S., 271
Zhou, X., 365, 366
Zhou, Y., 500
Zhu, H., 328
Zhu, X., 384
Zhu, Y., 365, 366
Zimmermann, M.B., 338, 

345, 346, 537
Zulkarnain, H., 391
Zulu, S., 431



1901Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

A
Abbeddou, S., 730
Abdelmegeid, A., 746
Abdullah, N.F., 782
Abdul Raheem, R., 715
Abecia, L., 761
Abo Al Enyn, T., 708
Aboussaleh, Y., 554
Abubakar, A., 730
Achadi, E., 721, 752, 783
Adachi, M., 726
Addo, Y., 608
Adebowale, A., 553
Adi, A.C., 683
Adolphus, K., 693
Adra, N., 573
Adu-Afarwuah, S., 620
Afolabi, W., 553
Afroz, M., 706
Afsana, K., 640
Agbato, S., 680
Agbemafle, I., 679
Agho, K., 762, 763
Agne-Djigo, A., 548
Aguilar, E., 744, 757
Agyemang, Y., 542
Ahami, A., 685
Ahmed, A.R., 780
Ahmed, F., 691, 779
Ahmed, S., 679, 725
Ahmed, T., 582, 679, 705, 

706, 735
Aidam, B., 751, 752
Aidams, B., 693
Aihie Sayer, A., 703
Aizpuru, G., 698
Ajayi, W., 785
Akbal, A., 600
Akhtaruzzaman, M., 691
Aki, M., 591
Akinyele, I., 599, 684, 685, 

785
Aksoydan, E., 600
Aktas, N., 716
Akther, M., 706
Alam, S., 739
Albala, C., 580, 602, 606, 681
Albar, J., 627
Albers, U., 795
Alegre, A.F.S., 595
Ali, L., 776, 777, 780

Ali, M.D.H., 633
Allauca, S.M., 732
Alonso, J., 667
Al-Sughayer, M., 807
Al-Theyab, N., 738
Altrena, M., 804
Altun, S., 563
Alvarenga, M.S., 737
Álvarez, M.L., 694
Alves, F.M.M., 606
Alvey, J., 665
Amalia, L., 738
Amalia, R., 677
Amarra, M.S.V., 568
Ambenne, M., 577
Amiano, P., 630
Amigo, H., 675, 755
Amoako-Mensah, A., 552
Andersen, L.B.B., 578
Andersen, M.R., 615
Anderson, N.D., 748
Andìl, M., 573
Andjelkovic, M., 631, 771, 

772
Andou, N., 567
Andreasen, A., 705
Andreu Miguel, P., 638, 747
Andrias, D.R., 683
Angdembe, M., 735
Ángel, B., 580, 602, 606, 681
Angel, C., 562
Anggodowati, T., 752
Angin, D.E., 716
Anjos, L., 793
Ankrah, J., 620
Ansell, B., 719
Anson, M., 750
Antal, M., 722, 749
Antic, T., 631, 771, 772
Antón, A., 593
Anuradha, T., 601
Anyika, J., 583, 666
Aoi, W., 586, 588, 727
Aoki, S., 571
Aounallah-Skhiri, H., 760
Aparicio, A., 744, 757
Aparicio, V., 640, 642
Apenteng, T., 717
Apte, P., 743
Aquino, R.C., 677, 706
Ara, F., 739
Arafat, Y., 727

Aragonés, A., 674
Aragües y Oroz, V., 719, 720
Aranda, N., 632
Aranda, P., 640, 642
Araneda, J., 675
Arbós, J., 593
Arenas Tébar, L.L., 797
Arija, V., 632
Arimond, M., 620
Ariyo, O., 684, 685
Armah, S., 770
Armin, S., 643, 728
Arnaiz, P., 605, 748
Arnarson, A., 792
Arocha, C., 633
Arocha-Oriol, C., 648
Arós, F., 558
Arroyo Fernández, G., 546
Arroyo Parisi, S., 808
Arruda, F., 770
Ars, C.L., 578
Artero, E.G., 695
Aryastami, N.K., 721
Aryee, P., 717
Aryeetey, R., 577, 708
Asghari Jafarabadi, M., 694
Ashorn, P., 643
Ashraf, A., 706
Askari, G., 768, 769
Assis, A., 686, 687
Astrup, A., 609, 615, 617, 630
Astuti, N., 624
Ateilah, K., 554
Atibioke, B., 627
Attygalle, D., 592
Auricchio, R., 678
Avenell, A., 721
Ayande, R., 692
Azeredo, C.M., 802
Azim, A., 704
Aziz, M.E., 782
Azpiroz-Leehan, J., 646
Azzaoui, F.Z., 685
Azzini, E., 798

B
Babicz-Zielinska, E., 544
Badiola, A., 790
Bagatini Saud Ferro, E.L., 596
Baines, S., 762, 763
Baingana, R., 570

Bala, D., 557, 593
Balakrishna, N., 754, 771
Baldi, G., 677
Balla, E.T., 696
Balmaseda Serrano, E., 766
Bani, 675
Banjari, I., 574
Ban, M., 587
Banu, C., 691
Barakar, R., 723
Baralic, I., 631, 771, 772
Barberger-Gateau, P., 759
Barbieri, P., 741, 760, 772
Barja, S., 605, 748
Barman, B.K., 732
Barnuevo, D., 781
Basabe, B., 633
Basabe-Tuero, B., 648
Basar, Z., 661
Bashir, I., 733
Basora, J., 558
Bassyouni, R., 589
Bastida, S., 674
Basuki, D.N., 698
Basuni, A., 721
Batal, M., 541, 682
Bat, G., 714
Bauer, S., 777
Baumgartner, J., 636, 745
Bautista, P.K., 578
Bayandorj, T., 613
Beall, K., 750
Beck, K.L., 655
Bee Koon, P., 687
Begum, K., 781
Behrman, J., 726
Bekker, F., 572
Belbraouet, S., 805
Bellows, A., 594
Beltrán de Miguel, B., 620, 

628
Ben Romdhane, H., 760
Benini, D., 750
Benítez, J., 640
Benkhalti-Jandu, M., 541, 

682
Benlyas, M., 803
Bere, E., 590, 621
Berger, J., 755
Berhane, Y., 696
Berhman, J., 634
Bernal Cava, M.J., 638, 747

Authors´ Index

Posters T2



1902 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

Bernal, M.J., 635
Bernard, B., 760
Bernard, T., 700
Berrocal-Zaragoza, M.I., 700
Berti, C., 617, 628
Bertrandt, B., 626
Bertrandt, J., 626
Berzosa, R., 786
Betro, A., 566
Beukers, M., 594
Beyero, M., 629
Bezerra, F.F., 731
Bhowal, K., 552
Bhuyan, A., 550
Bidaurrazaga, I., 790
Bidi, A., 803
Bielderman, I., 734
Biesalski, H., 594
Biggs, B.A., 778, 779
Bindels, J., 584
Bingham, A., 645
Binns, C., 650, 653, 688, 715
Bisquera, A., 607
Bizimana, T., 602
Black, M.M., 754, 771
Blajeva, M., 742
Blanco, J.E., 626
Blaney, S., 752
Blasco, J., 786
Blasco Alonso, J., 766
Blasi, S., 808
Blazencic-Mladenovic, V., 

771
Bolonio, M., 625
Boltena, S., 586
Boone, L., 614
Borkotoky, K., 638
Boscaini, C., 750
Botha, C., 561
Boulbaroud, S., 685
Bousoño García, C., 766
Braarud, H.C., 661
Bradley, W., 714
Braet, C., 614
Brai, B., 676
Bramer, W.M., 578
Brasington, A., 746
Bravo, D., 726
Breidenassel, C., 798
Breistein, L.S., 661
Briem, K., 792
Brimblecombe, J., 696
Bro, R., 578
Brown, D., 625

Browne, F., 621
Brugnara, L., 593
Bruyeron, O., 789
Buch-Andersen, T., 598
Budin, S.B., 724
Bueno, N., 808
Buettner, P., 696
Buitrago-López, A., 578
Bula, A., 637
Bulló, M., 558
Bulsiewicz, D., 796
Bustos, P., 755
Buth, J., 642
Bütikofer, U., 669
Butler, L., 545
Buurma-Rethans, E., 749
Byles, J., 607

C
Cabero, M.J., 694
Cabral, N.A.L., 606
Cabrer, C., 636
Cabrera, A., 604, 639
Cabrera Rodríguez, R., 766
Cadefau, J.A., 593
Çakmak, A., 795
Calderius-Espinosa, I., 648
Calvo, J., 678
Calvo, M., 633
Calvo, M.V., 745
Campaña, L., 587, 803
Campos Ponce, M., 762
Campoy, C., 667, 794
Camps, E., 619
Cantoral, A., 648
Cañadas-De la Fuente, G., 

560
Cañizares, P., 707
Cañuelo, A., 764, 765
Cao, H., 561
Cao, M.J., 596
Cao, Y., 556
Cárdenas, A., 651
Caris, A.V., 683, 684
Carlsen, S., 598
Carneiro, J.A.O., 784
Carrie, A., 652
Casal, O., 593
Casey, G.C., 778, 779
Castejón Ponce, E., 766
Castetbon, K., 622
Castillejo, G., 625, 678
Castillo, O., 605, 748
Castro, G.S.F., 741

Castro, M.J., 596
Castro-Gómez, P., 745
Casuso, R.A., 764, 765
Cavalcante, L.A., 677
Cavallé-Busquets, P., 700
Cea, X., 580, 606
Cediel, G., 660, 787
Cervera Burriel, F., 797
Ceschini, G., 673
Chadha, R., 637
Chan, P., 568
Chan, Y.M., 584
Chandrasekara, A., 601
Chandyo, R.C., 641
Chang, N., 809
Chang, Y.H., 692
Changalucha, J., 705
Charlton, K., 652
Charwe, D., 652
Chatvuttinun, S., 611
Chaudhuri, D., 552
Chauhan, S., 557, 593
Chazan, B., 796
Chee, W., 584
Chen, C.M., 570
Chen, G.Y., 658
Chen, Y., 717
Cheng, D., 713
Cheung, E., 639
Chicano Marín, F.J., 766
Chimedtseren, N., 613
Chin, Y.S., 584, 667
Cho, A.R., 581
Cho, M.S., 782
Cho, Y.O., 654
Choi, B., 589
Choi, E.Y., 654
Chollet, M., 669
Chomat, A.M., 689, 690
Chongviriyaphan, N., 611
Choudhury, N., 582, 735
Chowdhury, H., 776, 777
Chowdhury, M., 640
Chowdhury, S., 549
Christensen, T., 614
Christian, P., 582
Chung, S.J., 782
Cintra, I.P., 716
Ciracioglu, E.D., 575, 583, 

714
Clark, J., 597
Clarke, A., 721
Clemmons, L., 722
Clough, A., 696

Cocetti, M., 797
Coelho, M.A., 699
Colaiezzi, B., 750
Cole, D., 570, 645
Colecraft, E., 620, 661, 718
Collado, M.C., 635
Collison, D., 654
Collis, W.J., 732
Colugnati, F.A., 797
Commerford, C., 597
Concepción-Alemañez, M., 

648
Conlon, C., 565, 655
Contreras, J., 781
Contreras, M., 678, 702
Cooper, C., 703, 733
Cordero, Y., 723
Corella, D., 558
Corvalán, C., 650, 660, 681, 

695, 734, 787
Costa, P., 686, 687
Costa Ribeiro Junior, H., 731
Coumé, M., 579
Covic, N.M., 617, 628
Cox, A., 566
Coyle, J., 721
Craig, L., 597
Creed de Kanashiro, H., 639
Cremades Bernabeu, A., 546
Crespo, P., 678
Crivellenti, L., 760
Crookston, B., 634
Cruz-Jorge, M., 648
Cruz Pérez, A.I., 800
Cuadrado Vives, C., 620, 628
Cuenca-García, M., 676, 798
Cui, J., 773
Curioni, C., 673
Cussó, R., 593
Cuteo, S., 634
Czarnocinska, J., 544
Czech-Kowalska, J., 796

D
Dahl, L., 598
Dalal, A., 557, 593
Dalmiya, N., 691
Dalskov, S., 609, 615, 617
Daly, R., 657
Damanik, R., 802
Damaskini, V., 630
Dâmaso, A.R., 716
Damsgaard, C.T., 609, 615, 

617



1903Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

Daneshvar, P., 769
Danielsen, I., 788
Danladi, L., 616
Darch, T., 554
Dardiotis, T., 703
Darnton-Hill, I., 691
Darvishi, L., 768, 769
Dashti, M., 807
Das, N., 706
de Almeida, M.D.V., 582, 583
De Boer, E.J., 733
de Bruin, E.A., 545
De Gier, B., 762
de Groot, L., 577
De Henauw, S., 614, 658, 798
de Jager, C.A., 545
De Klerk, H.M., 758
De Mello, M.T., 683, 684, 716
de Pee, S., 582, 625
De Smet, S., 658
Dean, D., 806
Dean, W., 634
Dearden, K., 634
Debele, L., 586
Dekkers, A.L.M., 594
Delpeuch, F., 760
Delplanque, B., 595, 659
Demetre, L., 808
Dennis, C.L., 693, 751, 752
Dennison, E., 703
Deurenberg, P., 729
Dewey, K., 549, 620, 643, 665
Dhar, P., 563
Diallo, A., 709
Díaz, L.E., 794
Díaz, M., 633
Díaz, M.E., 604
Díaz de Canel, A., 619
Díaz Ruiz, E.M., 663
Dibley, M., 592, 649, 762, 763
Díez-López, I., 698
Dijkhuizen, M.A., 755
Dikic, N., 631, 771, 772
Dimitrijevic, L.J., 772
Dimitrov, P., 680
Diogenes, M.E.L., 731
Diop-Sow, O., 579
Diouf, A., 548, 579
Dirren, H., 806
Djeukeu Asongni, W., 551
Djordjevic, B., 771, 772
Doak, C.M., 665, 762
Dobrzanska, A., 796
Doherty, T., 709

Domingo, C., 781
Domínguez, A., 585, 748
Domínguez, M.A., 605
Domínguez, Y., 639
Donangelo, C.M., 731
Donat, E., 625
Doostan, F., 737
dos Santos, L.C., 716
Dötsch-Klerk, M., 629
Douglas, F., 597
Doyon, S., 625
Dreger, K., 566
Drobnic, F., 765
Drouillet-Pinard, P., 555, 556
Du, Q., 595, 659
Du, S., 805, 810
Du Plessis, L., 631
Duan, W., 693, 751, 752
Duan, Y., 775
Dubuisson, C., 555, 556
Duleva, V., 680
Dumrongwongsiri, O., 611
Dunstan, D., 657
Dupraz, S., 719, 720
Durán, S., 710
Dwyer, T., 778, 779
Dye, L., 545, 693
Dyssegaard, C.B., 617, 630

E
Eaton, S., 554
Ebbing, H., 549
Edwards, C., 807
Edwards, M., 703
Edwin, E., 722
Edwin, T., 722
Egelund, N., 630
Egkantrong, P., 688
Egoavil, P., 800
Eide, W.B., 670
Eilander, A., 629
Ejlerskov, K.T., 578
Ekström, E.C., 678, 696, 702, 

709
El-Adawi, A., 708
El Ati, J., 760
El Bouhali, B., 803
El Hioui, M., 685
El-Masry, S., 568
El-Sayed, M., 542
Elmadfa, I., 559, 601
Elvira, P., 752
Ene-Obong, H.N., 718
Enes, C.C., 554

Engebretsen, I., 709
Engle, P., 634
Engman, J., 788
Ercan, A., 563, 564
Eriksson, B., 739
Eriksson, J.G., 748
Errami, M., 640
Ersoy, G., 714
Ersoy, N., 795
Escobar, J., 639
Escobar, M., 689, 690
Eshraghian, M.R., 643, 728
Estambale, B., 560
Esther, Y., 618
Estruch, R., 558
Ettinger, A., 648
Eymard-Duvernay, S., 760
Eysteinsdottir, T., 789

F
Faber, M., 636
Fabrizio, C.S., 758
Fadnes, L., 709
Fadupin, G., 627, 680
Fahmida, U., 668
Fajó-Pascual, M., 736
Fall, C.H.D., 756
Fan, J., 810
Fan, J.W., 805
Fang, Z., 611, 717
Fara Wahida, R., 667
Farhana, D., 549
Farhat, R., 775
Farías, M., 605, 748
Farran, A., 593, 725, 765
Faruque, A., 679
Faruquee, M.H., 633
Fatema, F., 706
Fatmaningrum, D., 609
Fawzi, W.W., 641
Feart, C., 759
Februhartanty, J., 698, 720
Feizi, A., 768
Felix, J.F., 578
Ferdouse, K., 705, 706, 710, 

711, 756
Fernald, L., 726
Fernandes Boraschi, D., 596
Fernández, M.M., 640, 642
Fernández-Alvira, J.M., 736
Fernández-Ballart, J.D., 700
Fernández-Palacios, L., 641
Fernández-Rao, S., 754, 771
Fernández-Somoano, A., 630

Ferrari, M., 798
Ferrero, A., 807
Ferriolli, E., 729, 769, 784
Fewtrell, M.S., 798
Fikawati, S., 618
Filteau, S., 554
Fiol, M., 558
Fisberg, M., 716
Fisher, J., 778, 779
Fitó, M., 558
Fletcher, J., 545
Florido, J., 794
Florit, D., 725, 765
Flynn, A., 621, 623, 624
Fonseca, N., 686, 687
Fontecha, J., 745
Foo, L.H., 782
Forsén, E., 696
Forsum, E., 739
Foskett, A., 655
Franchini, B., 582, 583
Francisco, M., 807
Francis, D., 541, 682
Franco, L.J., 772
Franco, O.H., 578
Fransen, H.P., 733
Freiberg, C., 576
Freire, S., 686
Frías, R., 635
Friis, H., 560, 755
Frontela Saseta, C., 641
Frøyland, L., 661
Fuentes, D., 663, 734
Fuentes, F.J., 795
Fuentes-García, A., 602
Fuentes-Gutiérrez, Z., 648
Fuentes-Hernández, S., 626
Fujita, H., 711, 712, 717
Fujiwara, T., 668
Fukuwatari, T., 571
Fuli, R., 582
Funke, B., 678
Furukawa, S., 701

G
Gabrial, S., 568
Gahutu, J.B., 569
Gale, C., 703
Gallegos, D., 612
Galloway, R., 647, 704, 746
Ganpule-Rao, A., 756
Gao, H., 594
Gao, J., 805, 810
Garaulet, M., 790



1904 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

García, A., 584, 635
García, M.L., 784
García Burriel, J.I., 766
García Casales, Z., 766
García-Fuentes, M., 694
García-García, C., 560, 719
García Hernández, E., 719
García Hernández, T., 719
García Meseguer, M.J., 797
García Meza, R., 663, 664
García-Rodríguez, C.E., 587, 

803
García-Valdés, L., 794
Garmendia, M., 681, 734
Garrett, D., 570
Garrido, G., 807
Garrido, P., 725
Gaspareto, N., 706
Gavidia Banegas, J., 620, 628
Gázquez, A., 615
Geirsdottir, O.G., 792
Genaro, P., 669
Georgiadis, A., 634
Gheorghe, A., 794
Ghiasvand, R., 768, 769
Ghosh, M., 563
Ghosh, S., 563, 770
Ghosh-Jerath, S., 637
Giannopoulou, I., 804
Gielecinska, I., 623
Gil, A., 587, 599, 803
Gil, S.M., 790
Gil-Ortega, D., 766
Gille, D., 669
Gilmartin, A., 597
Giltinan, M., 623
Ginder Coupez, V., 759
Giralt, M., 632
Gøbel, R., 614
Godakandage, S., 592
Goggin, C., 566, 642
Goh, Y., 708
Goldberg, G.R., 725, 728, 746
Gomes, V.M., 644, 645
Gómez-Abellán, P., 790
Gómez-Gallego, C., 635, 638, 

747
Gómez-Pavón, J., 620, 628
Gondolf, U.H., 578
González, L., 681
González, M., 725
González-Álvarez, C., 646
González Céspedes, L., 734
González-Gross, M., 795, 798

González-Jiménez, E., 560, 
719

González Martínez-Lacuesta, 
E., 766

González Molero, I., 707
González-Rodríguez, L.G., 

744, 757
González Santana, D., 766
Gonzalo Marín, M., 707
Gottrand, F., 798
Gouado, I., 551
Goulart, R.M.M., 677
Goulart de Andrade Miran-

da, D.E., 596
Gowachirapant, S., 774
Graff, I.E., 598, 661
Graham, K., 688
Grais, R.F., 625
Grams, L., 807
Granados, C., 790
Grant, F., 570, 645
Gravina, L., 790
Greeff, J., 745
Greenhalgh, P., 541, 682
Greenwood, C.E., 748
Gregorio, E., 642
Greiner, T., 549
Gresham, E., 607
Griffiths, M., 722, 749
Griffiths, P., 742
Grimes, C., 657
Grzybiak, M., 671
Guasch-Ferré, M.A., 558
Gudnason, V., 789
Guerra, M., 633
Guillén, T., 674
Guillén-Guillén, I., 745, 781
Guiro, A.T., 548
Güler, S., 563
Gunnarsdottir, I., 789, 792, 

793
Gunnlaugsson, G., 798
Gürda, S., 564
Gurel, S., 575
Gutiérrez, L., 674
Gutiérrez, R., 674
Gutiérrez Junquera, C., 766
Guttormsen, V., 600
Guyon, A., 604, 727
Güzel, E., 564
Guzmán Mercedes, L., 620, 

628

H
Ha, E.-A., 809
Ha, M., 809
Ha, T.T., 778, 779
Hadi, H., 677, 723, 738
Hadjigeorgiou, G., 703
Haidari, H., 643, 728
Haider, R., 549, 657, 659
Hajeebhoy, N., 607
Hajifaraji, M., 546, 643, 728
Hajji, L., 803
Hall, A., 662
Halldorsson, T.I., 788, 789, 

792, 793
Hami, H., 685
Hamid Jan, J.M., 576
Hamirudin, A.H., 652
Hammer-Bech, D., 788
Han, L., 649
Han, X., 724
Handjiev, S., 741, 742
Handjieva-Darlenska, T., 

741, 742
Hanieh, S., 778, 779
Haque, R., 735
Haque, S., 725
Hara, M., 701
Harding, K., 754, 800
Harding, K.B., 771
Harding, K.L., 665
Hariri, M., 768, 769
Harris, T., 789
Hashimoto, Y., 726
Haskell, M., 643
Hassan, 568
Hassan, E., 542
Hasselmann, M.H., 675, 786, 

801
Haugen, M.I., 590
Havemann-Nel, L., 561
Hawap, J., 612
Hazizi, A.S., 697
He, W., 570
Helland, S., 621
Hemsworth, J., 643
Henare, S., 773
Hendrikse, M., 749
Henjum, S., 641
Hennessy, A., 624
Henriksen, T.B., 788
Henriksson, P., 739
Herlinda, A.-Z., 811
Hernández, C., 648
Hernández, H., 633

Hernández, M., 604
Hernández-Albaladejo, I., 

615
Hernández-Ávila, M., 648
Hernández-Cabria, M., 745
Herrera, D., 633
Herrera-Charro, R., 648
Herrera-Javier, D., 648
Herrmann, J., 695, 697
Herselman, M., 631
Hervas, D., 625
Hibberd, P.L., 798
Higashi, A., 586, 588, 727
Hillesund, E.R., 590
Hilton, J., 646
Hiramatsu, N., 775
Hirano, N., 727
Hiratsuka, C., 571
Hirschmann, I., 697
Hita-Contreras, F., 764, 765
Hjorth, M.F., 609, 615
Ho, K., 654
Hodac, N., 644
Hoddinott, P., 721
Hofman, A., 578
Homayon, M., 543
Hong, K.S., 581
Hong, Y.-C., 809
Hop, L.T., 755
Hopman, E., 678
Hoppe, C., 614
Hoppu, U., 613
Hoque, A.H., 739
Horder, Z., 679
Hormann, E., 594
Hortegal, V., 606
Hosono, A., 567
Hossain, M.I., 582
Hossain, M.M., 732
Hossain, S., 780
Houshiar Rad, A., 546
Hrncirikova, I., 810
Hrolfsdottir, L., 788
Hsairi, M., 760
Hu, H., 648
Hu, X., 610, 805, 810
Hu, Y., 724
Huang, C., 713
Huang, S.L., 584
Huang, Y.C., 571, 658
Hubbell, A., 566
Huque, D.M.E., 785
Hure, A., 607
Hurley, K.M., 754, 771



1905Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

Hurtado, J.A., 580
Husby, S., 614
Hussein, L., 589
Hutasuhut, F., 588
Huybrechts, I., 614
Huybregts, L., 783, 799
Hwalla, N., 573

I
Ibarluzea, J., 630
Idohou-Dossou, N., 548, 579
Iglesias, M.T., 784
Iglesias-Barcia, J.R., 745
Iglesias Llopart, R.M., 797
Ijeh, I., 545, 666
Inarejos García, A.M., 707
Indriasari, R., 666
Intiful, F., 552
Irazusta, J., 790
Irin, S., 550
Ishida, H., 759
Islam, M.M., 582
Ismail, M., 708
Israel-Ballard, K., 733
Israt, S., 705, 706, 710, 711, 

756
Itou, H., 567
Iversen, P.O., 670
Iwata, N., 567

J
Jaakkola, J., 613
Jackson, D., 709
Jafar, N., 624, 732
Jaha, K., 705
Jahan, I., 706
Jahan, K., 706, 710, 711, 756
Jahan, M., 660
Jahan, N., 705, 710
Jalal, F., 802
Jameson, K., 703
Jamiyan, B., 613, 714
Jane, S., 807
Jang, Y.M., 682
Janiszewska, K., 671
Jan Mohamed, H.J., 590
Jansen-van der Vliet, M., 594
Janzen, L., 541, 682
Jarjou, L., 728
Jarjou, L.M.A., 746
Jasinska-Melon, E., 623
Jaworski, M., 796
Jayatissa, R., 592
Jayawickrama, H., 592

Jebunnesa, F., 776, 777
Jerling, J., 617, 632
Jesus Pinto, E., 730, 731
Jezewska-Zychowicz, M., 544
Jiang, D., 724
Jiang, Y., 713
Jiménez, J.M., 596
Jiménez-Acosta, S., 648
Jiménez López, A., 546
Jiménez Ortega, A.I., 757
Jiménez-Redondo, S., 620, 

628
Jinno, S., 697
Jirga, A., 604
Jitngarmkusol, S., 688
Johann, J.C., 628
Joia, I.C., 801
Jonsdottir, O.H., 798
Jonsson, P.V., 792
Joop, V., 611
Jordan, I., 695, 697
Jordán-Quintana, A.M., 648
Jordao Junior, A., 741
Joshua, N., 652
Judd, J., 696
Judprasong, K., 688
Jurado, A., 786
Juzwiak, C., 699

K
Kaartina, S., 667
Kabadege, M., 647
Kabakambire, D., 569
Kabir-Alavi, M.B., 694
Kabore, C., 789
Kaewnimee, S., 619
Kafatos, A., 798
Kaganda, J., 652
Kagawa, R., 726
Kageyama, C., 587
Kain, J., 681, 734
Kajanachumpol, S., 619
Kajarabille, N., 580
Kalu, K., 599
Kalungu, S., 693, 751, 752
Kamaliza, G., 569
Kamau-Mbuthia, E., 693, 

751, 752
Kamboj, P., 637
Kamp, F., 644, 645
Kanade, A., 743
Kanamitsu, H., 608
Kana Sop, M., 551
Kaneko, K., 605

Kao, S., 692
Karangwa, C., 569, 602
Karczmarewicz, E., 796
Kariger, P., 726
Karim, M., 732
Karim, N., 633
Karim, R., 691
Kariuki, S., 570
Kasonka, L., 554
Katana, D., 652
Katayama, N., 567
Katerina, K., 810
Kaur, R., 735
Kavle, J., 647
Kawada, E., 567
Kawajiri, N., 567
Kaya, Y., 564
Ke, Z., 555
Kedera, E., 645
Keithly, S.C., 607
Kekalih, A., 720
Kelly, B., 613
Kenjeric, D., 574
Kennedy, G., 697
Kersting, M., 622, 798
Keshinro, O., 553, 684, 685
Kevanna, O., 695, 697
Khaje-Bishak, Y., 694
Khaled. M.B., 805
Khanh, L.N.B., 729
Khan, M., 691
Khor, G.L., 584
Khosravi-Boroujeni, H., 768
Khuong, N.C., 778, 779
Khusun, H., 715
Kibona, M., 652
Kidula, N., 733
Kiezebrink, K., 721
Kikunaga, S., 587
Kimani-Murage, E., 742
Kim, C.I., 682
Kim, D., 682
Kim, H., 809
Kim, H.K., 782
Kim, J., 589
Kim, M., 589
Kim, S.Y., 682
Kim, Y., 809
Kimiywe, J., 733
King, J.C., 806
King, L., 613
Kinung’hi, S., 705
Kinyuru, J., 560
Kiondo, D., 652

Kirimi, S., 570
Kirk, S., 566, 642
Kirsten, V., 801
Kiyono, N., 775
Kizaki, E., 711, 717
Kizawa, Y., 662
Kiziltan, G., 564, 565
Kleinman, R.E., 798
Kler, P., 626
Klibanski, M., 633
Kliranayungie, C., 783
Koen, N., 572, 691
Koga, M., 726
Kogi-Makau, W., 713
Koh, E, 682
Koh, G., 653
Koide, A., 562
Koifman, S., 553
Kolarzyk, E., 743
Koletzko, S., 678
Kollander, B., 788
Kolopaking, R., 668
Kolsteren, P., 783, 799
Komenami, N., 655, 656
Kong, H., 713
Konieczna, J., 635
Konishi, T., 588
Koniz-Booher, P., 750
Konyole, S., 560
Kornacka, M., 796
Köseler, E., 564, 565
Kosmidis, M., 703
Kotur-Stevuljevic, J., 772
Koutsikos, I., 804
Kowalkowska, J., 544
Kozirok, W., 544
Krawinkel, M.B., 695, 697
Kriengsinyos, W., 688
Kristensen, M., 614
Kristjansson, E., 541, 682
Kruger, A., 561
Kruger, H.S., 561, 617, 628, 

636
Kryskiewicz, E., 796
Kubateva, M., 741
Kuchenbecker, J., 695, 697
Kumar, D.A., 806
Kumar, S., 740
Kumstat, M., 810
Kumwenda, C., 643
Kunimoto, A., 587
Kurotani, M., 547
Kusumawardani, N., 721
Kut, A., 565



1906 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

Kvalsvig, J., 745
Kwadjodé, K.M., 548
Kyobutungi, C., 742

L
Lage, S., 580
Lahiry, S., 633
Laitinen, K., 613
Lama More, R., 766
Lamid, A., 548
Lamport, D.J., 545
Lamstein, S., 750
Lamuela-Raventós, R., 558
Langemyr, V., 600
Langendorf, C., 625
Lanou, H., 783, 799
Lanyau-Domínguez, Y., 633
Lapetra, J., 558
Lara-Villoslada, F., 580
Larqué, E., 615, 626
Larrechi, I., 698
Lartey, A., 620
Latka-Grot, J., 796
Latulippe, M.E., 545
Launer, L.J., 789
Lauritzen, L., 615, 617
Laursen, R.P., 609, 615, 617
Law, L.S., 697
Lawton, C.L., 693
Leal, G.V.S., 737
Lederman, H.M., 716
Le Hong, D., 697
Le, N., 612
Lee, A., 650, 653
Lee, H.J., 581, 682
Lee, J.Y., 682
Lee, K.W., 782
Lee, M.S., 571, 692
Lee, Y., 682
Lee, Y.O., 581
Leermakers, E.T.M., 578
Leis Trabazo, R., 766
Leitner, G., 601
Lekue, J.A., 790
Leme, A.C.B., 671
Leong, O.P., 584
Lera, L., 580, 602, 606, 681
Le Ruyet, P., 595, 659
Lestariana, W., 723, 738
Lestari, S., 738
Letenneur, L., 759
Levin, C., 570, 645
Lewycka, S., 637
Leyva-Ávila, M., 648

Li, J., 649
Li, T., 649
Li, W., 647
Li, X.H., 805
Li, Y., 724
Li, Z., 717
Liang, H., 724
Libaba, F., 652
Liberato, S., 541, 682
Libuda, L., 622
Liechty, L., 775
Liepa, G., 738
Lim, H.J., 581
Lima, M.J., 595
Lima, V., 673
Lin, C.Y., 658
Lin, S.H., 658
Lind, M., 614
Lira, F.S., 683, 684
Liu, A., 610
Liu, J., 649
Liu, L., 724
Liu, X., 717
Lizarraga, A., 725, 765
Lizarraga, M.A., 593
Llanos López, J., 707
Llibre, J., 633
Llopis, M., 636
Lo, Y.T., 692
Locks, L.M., 641
Loechl, C., 570
Löf, M., 739
Lombardía, M., 627
Long, K., 679
López, A., 593
López, C., 723
López-Cediel, O., 745
López de Romaña, D., 660, 

787
López-Espinoza, A., 651
López García de la Serrana, 

H., 616
López-Moreno, G., 811
López-Román, F.J., 745
López-Román, J., 781
López Ruzafa, E., 766
López-Sobaler, A.M., 757
López-Sosa, D., 648
Lorente, I., 698
Lorrain, S., 759
Lotrean, L.M., 795
Louis, J., 700
Lourenço, A.M., 675
Lourenço Costa, F., 784

Lou, W., 693, 751, 752
Lowery, L., 566, 642
Low, J., 570, 645
Loy, S.L., 576, 590
Loza, D., 800
Lu, L., 810
Lu, L.X., 805
Luca Coral, M., 596
Lucia, A., 723
Lúcia Bosa, V., 670
Luiking, Y., 577
Lundeen, E., 634
Luo, C., 653
Luo, J., 555
Luque, A., 781
Lutter, C., 639

M
Ma, A., 724
Ma, G., 610, 611, 805, 810
Macarulla, M.T., 698
Machado, R., 699
Machira, Y., 645
Macho Fische, M.A., 800
Macías, C., 633
Macías-Matos, C., 648
MacIntosh, B.J., 748
Madise, N., 742
Madrid, A., 786
Madrid, J.A., 626, 790
Maduelo, A., 725
Maeda, A.P., 677
Magadi, M., 637
Magalhães Nepomuceno, 

C.M., 800
Mahamithawa, A.M., 787
Mahfouz, M., 675
Malan, L., 745
Malde, M.K., 598, 661
Maldonado, A., 689, 690
Maldonado, J., 667
Maldonado, M., 690
Maldonado Araque, C., 707
Maleta, K., 643
Malhotra, A., 735
Maliwichi, L., 543
Mamaty, A., 625
Mamun, A.A., 608
Mananga, M., 551
Mancebo Campos, V., 707
Manger, M., 641
Mansyur, M., 720
Manzo, M.L., 625

Marais, M.L., 572, 670
Marchesi, J.L.S., 784
Marcos, A., 736, 794, 798
Mardones, F., 605, 748
Marino Gadas de Moraes, 

O., 672
Marins, V., 672, 673
Markhus, M.W., 598, 661
Marks, G., 666
Marliyati, S.A., 802
Marques, C., 595
Martín, F., 616
Martin, J.C., 595, 659
Martin, M.V., 587, 803
Martin, S., 804
Martín-García, A.I., 761
Martín-Oramas, E., 648
Martínez, A., 651
Martínez, E., 678
Martínez, G., 761
Martínez-Amat, A., 764, 765
Martínez-Castaño, G., 698
Martínez-Costa, C., 766
Martínez-González, M., 558
Martínez Graciá, C., 641
Martínez-López, E., 764, 765
Martínez-Nicolás, A., 790
Martínez-Ojinaga, E., 625
Martínez-Romero, R., 764, 

765
Martínez-Sesmero, J.M., 674
Martínez-Zaldívar, M.C., 794
Martínez Zazo, A., 766
Martini, E., 677
Martins, E.A., 595
Martorell, R., 608, 774
Marugán de Miguelsanz, 

J.M., 766
Masferrer, D., 681
Masip, E., 625
Matias, S.L., 665
Matiri, E., 733
Matsumoto, H., 711, 712
Matsumoto, M., 662
Matumoto, H., 717
Matumoto, Y., 717
Mbugua, S., 693, 751, 752
Mbwana, H., 565
McCourt, C., 637
McDermid, J.M., 705
McLachlan, M., 631
McLean, J., 647, 654
McNeill, G., 597
Mearin, M.L., 678



1907Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

Meda, N., 709
Medina, D., 725, 765
Mehdin, M., 604
Meheust, A., 700
Mehio Sibai, A., 573
Mehta, S., 603
Mekonnen, Y., 629
Meléndez, A., 795
Mella, O., 652
Melo, T., 770
Melse-Boonstra, A., 774
Meltzer, H.M., 598
Mena, M., 627
Mena, M.C., 625
Meng, Y., 555
Mensah, M.O., 740
Mericq, V., 650
Merrakchi, B., 805
Mesa, M.D., 587, 803
Mesana, M.I., 736
Mesch, C., 622
Mesías, M., 591
Metin, S., 564
Meusel, L.A., 748
Mezzavilla, R., 786
Mgeni, W., 652
Micali, N., 709
Michaelsen, K.F., 578, 609, 

615, 617, 630
Michaux, K., 647
Michels, M., 614
Michels, N., 658
Micomyiza, E., 704
Migliari, E., 770
Mihrshahi, S., 612
Mijnarends, D., 577
Mikkelsen, B., 598
Milosavljevic, M., 652
Mir, R., 639
Mitchell, S., 655
Miyazaki, H., 591
Miyoshi, M., 612
Mizumoto, K., 782
Mizuno, T., 567
Mkhize, X., 585
Mkwashapi, D.M., 705
Moe, V., 598
Mohamad, M., 584
Mohamed, M., 590
Mohd Jamil, S., 687
Mohd Nasir, M.T., 667, 697
Mojska, H., 623
Mølgaard, C.., 578, 609, 615
Molina Navarro, J., 546

Moloney, M., 623
Momose, N., 701
Monira, K., 705
Moniruzzaman, M., 665
Monje, L., 694
Montanaro Mesquita, F.J., 

800
Moore, D., 773
Moratalla, N., 640, 642
Moreira, P., 603
Moreira, R., 603
Moreno, L., 694
Moreno, L.A., 736, 798
Moreno, Y., 669
Moreno-Reyes, R., 579
Moreno-Torres, R., 794
Moreno Villares, J.M., 766
Moreotsenye, R., 617, 628
Morera, M., 694
Mori, M., 651
Moriyama, M., 562
Morrow, M., 647
Mosqueira, R., 800
Moss, S.J., 561
Mostafa, M., 542
Moughan, P., 773
Mouratidou, T., 736
Mridha, M.K., 665
Mtimuni, B., 695
Muehlhoff, E., 695
Muiruri, J., 582
Mukanyangezi, F., 569
Mundell, N., 657
Muñoz Aguilar, A., 707
Muramatsu, K., 591
Murillo, S., 593
Muriuki, P., 742
Muros Molina, J., 616
Murphy, M.M., 700
Murray Hurtado, M., 766
Mursaha, A., 624
Muslimatun, S., 698, 752, 753
Mwangi, A., 713
Mzimbiri, R., 652

N
Naamwindem, F., 717
Nævisdal, T., 600
Nagai, C., 571
Nagasawa, K., 717
Nagumo, Y., 567
Nahar, B., 691
Nair, K.M., 754, 771
Naja, F., 573

Nakade, M., 547
Nakagawa, Y., 712
Nakai, S., 655
Nakata, R., 668
Nakayama, A., 727
Nalty, C., 634
Nam, J., 589, 682
Nankabirwa, V., 709
Nankunda, J., 709
Napier, C., 585
Nasreddine, L., 573
Nasri, L., 803
Na, S.Y., 581
Navarrete, E., 630
Navarro, P., 591
Navas-López, V.M., 766
Nava, V., 786
Nayera, E., 568
Nayo, A., 596
Ndayishimiye, P., 602
Ndebwanimana, V., 602
Ndereyimana, J.P., 602
Ndossi, G., 767
Nduati, R., 808
Nel, D.G., 572
Nel, E., 636
Nel, H., 631
Nesengani, A., 543
Neufeld, L.M., 800
Neumer, F., 667
Newbold, C.J., 761
Neyestani, T.R., 643, 728
Nga, T.T., 755
Ngabo, F., 647, 654
Nguyen, H., 608
Nguyen, L., 561
Nguyen, N.T., 607
Nguyen, P.H., 607, 608
Nguyen, S., 608
Nguyen, T.T., 607
Nguyen Thi, L., 697
Nielsen, A.H., 661
Nik Shanita, S., 724
Niño, V., 596
Nisak, B., 584
Nisar, Y., 649
Nishi, N., 612
Nishimura, R.Y., 741
Njenga, J., 713
Nnally, L., 652
Nogueira, J., 672, 673
Nogues, R., 632
Nolla, N., 551
Nommsen-Rivers, L., 693, 

751, 752

Noonan, E., 541
Noonon, E., 682
Noriega, L., 633
Norimah, A.K., 724
Normando, P., 731
Norov, B., 714
Norredine, M., 805
Norris, S., 742
Nova, E., 794
Novials, A., 593
Nowosad, A., 626
Nowson, C., 657
Ntalapera, S., 804
Nti, C., 551
Nurdiati, D.S., 723, 738
Nurzalinda, Z., 608
Nyathela, T., 794
Nyirabicu, A., 602
Nyirahabineza, A., 654

O
O’Connell, S., 657
O’Farril-López, R., 648
O’Flynn, S., 623
O’Sullivan, E., 603
Oba, K., 562
Obeid, J., 773
Ochoa, J.J., 580
Ochola, S., 808
Ocké, M., 594, 733, 749
O’Connell, S., 657
Oddy, W., 688
O’Farril-López, R., 648
Offord-Cavin, E., 773
O’Flynn, S., 623
Ogaya, Y., 588, 727
Ogunkunle, M., 575
Oguntona, C., 553
Ogutu, A., 733
Ogyiri, L., 552
Oh, D., 589
Oh, Y.J., 581
Ohashi, A., 711, 712
Ohrenberger, G., 559
Öhrvik, V., 788
Ohya, N., 656
Ojukwu, V., 553
Olayiwola, I., 680
Oldewage-Theron, W., 585, 

794
Oliveira Assis, A.M., 730, 731
Oliveira da Camara, A., 672
Oliveira Leite, L., 800
Oliveras López, M.J., 616



1908 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

Olsen, S., 788
Oludele, A., 575
Olumakaiye, M., 569, 597
Olveira Fuster, G.M., 707
Omidvar, N., 643, 728
Omidvar, S., 781
Omiste Romero, A.J., 707
Omollo, S., 560
Omori, K., 605
Omotola, B., 676
Omwega, A., 654
Onimawo, I., 557
Onuoha, N.O., 718
Onuorah, U., 557
Oohashi, A., 717
Orozco-Rodríguez, S., 648
Ortega, R.M., 744, 757
Ortiz-Hernández, L., 646
Osei Owusu, G., 718
Ostachowska, A., 753, 754
Ostadrahimi, A., 694
Otoo, G., 661, 692, 740
Ouedarogo, H., 570
Ouedraogo, J., 730
Øverby, N., 621
Øverby, N.C., 590
Owino, V., 554, 560
Owuor, B., 560
Oyama, L.M., 683, 684
Oyunga, M., 570
Ozcelik, A.O., 575, 583
Ozeki, A., 711, 712, 717
Özkahya, D., 563

P
Pacheco, M., 748
Pachón, H., 639
Padilla, M., 651
Padilla, M.C., 794
Padrão, P., 603
Pagán, A., 615, 626
Page, A., 763
Paineau, D., 759
Palacios, G., 795
Palencia, J., 667
Palma, I., 593, 725, 765
Palma, K., 706
Palou, A., 635, 636
Palou, C., 636
Palou, M., 635
Palsson, G.I., 792, 793
Palupi, E., 572
Pang, G., 652
Pang, W., 713

Panjwani, A., 639
Parikh, P., 729
Park, E.Y., 588
Park, H., 809
Parrett, A., 584
Parrilla, J.J., 626
Parveen, M., 582
Pasricha, S.R., 778
Passos, M.A.Z., 716
Pastore, G., 669
Patiño Villena, B., 766
Paulí-Echeverría, K., 648
Pawlus, B., 796
Payahoo, L., 694
Paya Molina, J., 546
Pazzini, A.P., 686
Pecharromán, L., 744, 757
Pedersen, S.H., 705
Pedrero-Chamizo, R., 795
Pedrón-Giner, C., 766
Peláez, M, 723, 786
Pelto, G.H., 758
Peng, R., 649
Penny, M., 634
Peña, M., 580
Peña-Quintana, L., 580, 766
Perales, A., 698
Perales, M., 723
Perdona, G.C.S., 741
Perdoná, G.S., 772
Perea, J.M., 744
Pereira, L.A., 802
Pereira, R., 672, 673
Pereira Conceição Machado, 

M.E., 730, 731
Pérez-Cueto, F.J.A., 598
Pérez de la Cruz, A.J., 587, 

803
Pérez Fernández, F., 766
Pérez-Llamas, F., 736
Pérez-Martínez, G., 635
Pérez-Moneo Agapito, B., 

766
Pérez-Rodríguez, M., 587, 

803
Periago, M.J., 635
Periago Caston, M.J., 766
Persson, L.Å., 702
Perucha, V., 706
Pessoa, J.S.M., 670
Petersen, R.A., 609, 615, 617
Peterson, K., 648
Petrova, S., 680
Petticrew, M., 541, 682

Pfrimer, K., 729, 769, 784
Pham, H., 608
Philippi, S.T., 737
Phiri, T., 637
Phoonlabdacha, P., 611
Piaggio, L., 719, 720
Piccinali, P., 669
Picó, C., 635, 636
Pietrzik, K., 795
Pinhal, I., 731
Pinheiro Amador dos Santos 

Pessanha, F., 769
Pintó, X., 558
Pipper, C.B., 578
Pita, G., 633
Pita-Rodríguez, G., 648
Pitangueira, J., 686
Pleskaczynsk, A., 796
Ploeger, A., 572
Pludowski, P., 796
Pociello Almiñana, N., 766
Poddar, K., 550
Poh, B.K., 724, 729
Poínhos, R., 582, 583
Polanco, I., 625, 678
Polfliet, C., 658
Polman, K., 762
Polo, B., 625
Pomar, C.A., 636
Pongcharoen, T., 688, 774
Popovic, M., 771
Portela de Santana, M.L., 

730, 731, 800
Portillo, M.P., 698
Possa, G., 716, 750
Potocki, A., 743
Potter, J., 652
Pourghasem, B., 694
Poussa, T., 613
Powers, M.C., 566, 642
Prado, C., 619
Prado, E., 730
Prentice, A., 725, 728, 746
Priego, T., 636
Prieto-Sánchez, M.T., 626
Procházka, M., 573
Przybylowicz, K., 671
Przybylowicz, M., 671
Puente, I., 604

Q
Qian, X., 610
Qie, Y., 649
Quadros, E.V., 700

Quddus, A., 777
Quintero, M., 633
Quinto, E., 596
Quiñones, V., 651

R
Rader, T., 541, 682
Radhakrishna, K.V., 754, 771
Radilla, C., 674
Radojevic-Skodric, S., 771, 

772
Rahman, A., 706, 785
Rahman, M., 785
Rahman, Z., 704
Rajasalim, R., 558
Ramakrishnan, U., 608, 774
Rambousková, J., 573
Ramel, A., 792
Ramírez-Silva, I., 774
Ramos-Ibáñez, N., 646
Rangelova, L., 680
Range, N., 767
Rani, R., 759
Rao, D.R., 806
Rao, S., 743, 756
Raqib, R., 725
Rasinger, J., 598
Rasmussen, K.M., 603
Rasul, I., 704
Rathnayake, K.M., 787
Ravinder, P., 754, 771
Redecillas Ferreiro, S., 766
Reguant, A., 593
Rehana Amin, R., 549
Reider, K., 629
Reinbach, H., 598
Reinbott, A., 695, 697
Reinhart, G., 754, 771
Rendal, K.T., 670
Reyes, S., 710
Rezaee, P., 768
Rezazadeh, A., 643, 728
Rezende, P., 731
Ribeiro Silva, R.C., 730, 731
Ribes-Koninckx, C., 625, 

627, 678
Ribot, B., 632
Rico, M.C., 587, 803
Ridwan, H., 802
Rinaldi, A.M., 802
Ritz, C., 609, 615, 617
Rivera, J., 774
Rivero, M., 667, 694
Roberfroid, D., 783, 799



1909Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

Robinson, S., 703
Roca, M., 625, 627
Rodrigues, L., 553, 672
Rodrigues, M.S., 645
Rodríguez, A., 633
Rodríguez, G., 694
Rodríguez, M., 698, 710
Rodríguez, Y., 580
Rodríguez-Alcalá, L.M., 745
Rodríguez-Bernal, C., 630
Rodríguez-Martínez, G., 736
Rodríguez-Palmero, A., 667
Rodríguez-Tadeo, A., 766
Roederer, T., 625
Roggen, I., 658
Rojroongwasinkul, N., 729
Rolón, M., 719, 720
Romaguera, D., 630
Roma-Junior, L., 729, 769
Romeu, M., 632
Roos, N., 560
Ros, E., 558
Ros, G., 635, 638
Ros Berruezo, G., 641, 747, 

766
Rosa, S.R., 670
Roschnik, N., 662
Rose, R., 776
Rosell-Camps, A., 766
Rosés, C., 725
Roshita, A., 698, 763
Rossi, M.L., 719, 720
Rothman, M., 617, 628
Rousham, E., 662
Roustaee, R., 546
Roy, S., 563, 705, 706, 710, 

711, 725, 756
Röytiö, H., 613
Roza, M., 672
Rubio-Sastre, P., 790
Rueda-Hernández, G., 648
Ruiz, E.M., 734
Ruiz, F., 790
Ruiz, J., 723
Ruiz, M., 585
Ruiz, V., 604
Ruiz-Cabello, P., 640
Ruiz-Cabello Turmo, P., 642
Ruiz-Gutiérrez, V., 558
Ruiz-López, M.D., 656
Ruiz-Palacios, M., 615
Rusanova, I., 794
Rust, P., 601
Ruzita, A.T., 724

Rwenyagira, M., 652
Rytter, D., 788

S
Sabaté, J., 646
Sajjad, A., 578
Saka, M., 564, 565
Saladini Vieira Sales, M., 769
Salah, F., 746
Salam, S.B., 705, 706, 756
Salas-Salvadó, J., 558
Saleh, F., 739
Saliheen Sultana, S.S., 705, 

706
Salles, M., 729
Sally, E., 793
Salminen, S., 635
Samieri, C., 759
Samper, P., 694
Sánchez, Y., 633
Sánchez, H., 580, 602, 606, 

681
Sánchez, J., 635, 636, 800
Sánchez-Muniz, F.J., 674
Sánchez Samper, E., 638, 747
Sánchez-Solís, M., 626
Sánchez-Valverde, F., 766
Sandjaja, 729
Sandow, A., 661
Sanhueza, P., 585
Sanjurjo, P., 580
Sanlier, N., 716
Sano, M., 571
Santa Marina, L., 630
Santana, K., 566
Santana, M., 686, 687
Santos, R.V.T., 683, 684
Sanz-Valero, J., 656
Saran-Netto, A., 729, 769
Sarange, C., 693, 751, 752
Sarasua, A., 698
Sarker, S., 582
Sarode, J., 743
Sartaz, S., 705
Sartorelli, D., 741, 747, 760, 

772
Sasaki, S., 571
Satchithananthan, A., 787
Sato, I., 608
Sato, K., 588
Sauchi, Y., 588
Sbaibi, R., 554
Scarmeas, N., 703
Schaetzel, T., 722, 749

Scheid, M., 669
Scherbaum, V., 594
Schmid, A., 669
Schmidt-Río-Valle, J., 560
Schott, W., 634
Schubert, E., 666
Schubert, L., 763
Schumacher, B., 582
Schümann, K., 599
Scott, J., 653, 688
Sedaghat, S., 578
Sedo, V.A., 679
Segovia-Siapco, G., 646
Segura, M.T., 794
Seiquer, I., 591
Sellen, D., 693, 751, 752
Senarath, U., 592
Senhaji, M., 640
Septiari, A.M., 698
Septriana, S., 610
Sequeira, J.M., 700
Serra-Majem, L., 558
Serrano, J., 786
Serrano Urrea, R., 797
Setorglo, J., 616, 679
Shankar, A., 715., 720, 721
Shariff Ishak, S.I., 661
Shariff, Z.M., 584
Sharkey, J., 634
Sharma, A., 740
Sharma, M., 649
Sharma, S., 759
Shea, B., 541, 682
Sheherin, F., 705
Shern Shern, Y., 687
Shibata, K., 571
Shigeru, Y., 717
Shimizu, E., 567
Shimoda, A., 567
Shimoyama, K., 567
Shimura, N., 588
Shiranian, A., 769
Shitova, A., 547
Shohaimi, S., 661
Shokri Mashhadi, N., 768
Shrestha, P.S., 641
Sierra, C., 786
Sigurdsson, G., 789
Sigurdsson, S., 789
Silva, B., 793
Silva, C.V., 801
Silva, D., 603
Silva, D.I., 644, 645
Silva, M., 686, 687

Silveira, J.A., 797
Silvera, D., 639
Simony, R.F., 770
Simpson, J.A., 778, 779
Singh, J.B., 759
Sinkala, M., 554
Sioen, I., 614, 658
Siraj, S., 776
Sirajudeen, K.N.S., 576
Siripinyanond, A., 611
Siriwardena, I., 592
Siti Haslinda, M.D., 724
Sitompul, M., 802
Skeie, E., 641
Skotheim, S., 661
Slater, B., 554
Slotta, A., 566
Smith, L., 598
Smith, R., 566
Smuts, C.M., 617, 636, 745
Smuts, M.C., 628
Soares, V., 576
Sobas, K., 544
Soerensen, L.B., 630
Solomons, N.W., 599, 663-

665, 689, 690, 734
Sommerfelt, H., 709
Sommerset, S., 802
Song, P., 550
Sørensen, L.B., 609, 615, 617
Soto, J., 633
Soto-Méndez, M.J., 599
Souza, J.P.O., 802
Sow, B.P., 579
Sparrenberger, K., 801
Spencer, J.P.E., 545
Spetsioti, S., 804
Spongsveen, L.L., 598
Spray, A., 750
Spyridaki, S., 804
Sri Sumarmi, S.S., 723
Staykova, J., 741
Stea, T.H., 791
Steele-Dadzie, R., 552
Stein, A., 634, 774
Steiner-Asiedu, M., 616, 679
Steingrimsdottir, L., 788, 789
Stejskal, P., 809
Stender, S., 615
Stevens, B., 696
Stewart, C.P., 665
Stiller, C., 594
Stimming, M., 622
Stoffers, H., 669



1910 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

Stormark, K.M., 598, 661
Strand, T.A., 641
Štulrajterová, L., 809, 810
Sturtzel, B., 559
Suárez, R., 633
Subiela Escriva, A., 546
Sukotjo, S., 752
Sulaeman, A., 572
Sullivan, K., 639
Sultana, R., 706
Sultana, S., 780
Sumarmi, S., 738
Sun, S,, 713
Sundström, B., 788
Sungkacul, A., 611
Suradi, R., 698
Suthutvoravut, U., 611
Suzuki, H., 587
Suzuki, K., 571
Suzumura, K., 567
Sweet, L., 632
Syafiq, A., 618
Syddall, H., 703
Symaldino, A., 569
Szerencsics, E., 602

T
Taddei, T.A., 797
Takaara, D., 769
Takagi, N., 764
Takahashi, T., 697
Takami, M., 588, 727
Takashima, Y., 782
Talukder, M.R.R., 785
Talukder, S., 549
Tamer, F., 795
Tang, F.C., 658
Tang, L., 653
Tango, T., 726
Tang, Z., 717
Tangsuphoom, N., 582
Tano-Debrah, K., 770
Tantibhedhyangkul, P., 619
Tanziha, I., 738
Tapsell, L., 652
Tardon, A., 630
Tatala, S., 767
Taveira, M.F., 731
Tawfik, L., 542
Tchistitakova, E., 748
Téllez-Rojo, M., 648
Teo, P.S., 782
Ter Borg, S., 577
Tetanye Ekoe, 551

Tharner, A., 578
Thiengmanee, U., 611
Thilsted, S.H., 732
Thoang, D.D., 778, 779
Thomas, A., 558
Thorisdottir, A.V., 792
Thorisdottir, B., 792, 793
Thorne-Lyman, A., 641
Thorsdottir, I., 789, 792, 793, 

798
Thuita, F., 804
Thuy, T., 778
Thuy, T.T., 779
Tilton, N., 754, 771
Timmons, B., 773
Todd, J., 705
Tomkins, A., 554
Torlesse, H., 691
Torres, A.G., 644, 645
Torres-Espinola, F.J., 794
Torstveit, M.K., 791
Toure, L.W.M., 625
Tovar-Galvez, M., 560
Traissac, P., 760
Tran, C., 791
Tran, H., 612
Tran, L.M., 607
Tran, T.D., 778, 779
Traore, T., 789
Traversari, G., 677
Trolle, E., 614
Troncone, R., 678
Truong, T., 608
Truong Tuyet, M., 697
Tsujimoto, H., 656
Tu, N., 806
Tu, N.S., 755
Tuan, T., 778, 779
Tucunduva Philippi, S., 671
Tumwine, J., 709
Tutui, I., 795
Tylleskär, T., 709

U
Uauy, R., 650, 660, 695, 787
Uçar, N., 795
Ueda, R., 701
Uenishi, K., 759
Ukegbu, P., 545, 583, 666
Ulak, M., 641
Ulvik, R., 641
Umar, F., 732
Umar, J., 668
Unisa, S., 638

Upadhyay, S., 740
Urassa, M., 705
Urda, A., 786
Urio, E.M., 767
Urraca, O., 667
Uush, T.S., 714
Uwaegbute, A., 545, 583, 666
Uwanyiligira, E., 586

V
Valenzuela, C., 651
Vallejo Mora, R., 707
Valtueña Santamaría, J., 798
Vanaelst, B., 614
Van Beusekom, I., 665
Van Camp, J., 799
Van Cauwenberghe, E., 658
Van de Bor, M., 762
Van den Hooven, E.H., 578
Van der A, D., 733
Van Der Spuy, H.H., 758
Van Graan, A., 632
Van Liere, M.J., 758
Van Oyen, H., 579
Van Rossum, C., 733, 749
Vandenplas, Y., 667
Vandevijvere, S., 579
Vannucchi, H., 729, 769
Varandas, F., 595
Varea, V., 667
Vargas, C., 755
Vasilopoulou, M., 804
Vásquez-Morales, A., 656
Vázquez, M., 674
Vedovato, G., 699
Veereman-Wauters, G., 667
Vega, S., 674
Vega-Castillo, Y., 648
Velez Lasso, P., 546
Veloso, H.J.F., 606
Venci, B., 644
Verkaik-Kloosterman, J., 594, 

749
Verlaan, S., 577
Vernay, M., 622
Vezzani, C., 808
Vianna, G., 786
Vico García, C., 797
Victor, R., 762, 763
Vidal, E., 725
Viera, C., 604
Viljoen, E., 691
Villalobos, T.K., 744
Villar Espejo, M.T., 719

Villar-Vidal, M., 630
Villarroel, L., 605, 748
Villegas, A., 781
Vinyoles, E., 558
Vioque, J., 630
Visser, J., 691
Vitezova, A., 578
Vogel, H.M., 758
Vogiatzis, I., 804
Volatier, J.L., 555, 556
Volterman, K., 773
Von Hurst, P., 565, 655
Voortman, T., 578
Vossenaar, M., 663-665, 734
Vosti, S.A., 665
Vriezinga, S., 678
Vukasinovic-Vesic, M., 631, 

771, 772

W
Wada, S., 586, 588, 727
Wade, S., 548, 579
Wadolowska, L., 544
Wagner, M.B., 801
Wahlqvist, M.L., 571, 692
Wahrlich, V., 793
Wahyuni, D., 618
Waid, J., 779
Walker, S., 709
Walther, B., 669
Walton, J., 621, 623, 624
Walton, K., 652
Wamalwa, M., 645
Wanda, B., 611
Wanden-Berghe, C., 656
Wang, J., 775
Wang, Q., 594, 717
Wang, T., 556
Wang, Y., 590
Wang, Y.Y, 570
Wanjohi, M., 742
Wärnberg, J., 558
Watanabe, J., 726
Watanabe, M., 726
Watanabe, R., 591
Watanabe, Y., 759
Watt, K., 696
Webb, A., 693
Webb Girard, A., 751
Webb Girard, W., 752
Wefwafwa, T., 733
Weisstaub, G., 695
Wekesah, F., 742
Welch, V., 541, 682



1911Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

Wells, G., 541, 682
Wells, J., 554, 798
Wenhold, F.A.M., 758
Wentzel-Viljoen, E., 561
Werkstetter, K., 678
Wesnes, K., 545
West, K.P. Jr, 582
White, W., 775
Whittaker, M., 763
Wickramasinghe, A., 592
Widhalm, K., 798
Wieringa, F.T., 755
Wilkinson, A.L., 705
Williams, E., 727
Williams, G., 691
Williams, T., 727, 750
Wilson, S., 647
Winichagoon, P., 688, 774
Wiradnyani, L., 715, 753
Witham, M., 721
Wollinka, O., 647
Won, J., 809
Wong, J.E., 724
Woon, F.C., 667
Wright, C., 584
Wright, H.H., 561
Wygledowska, G., 796

X
Xia, Y., 649
Xiaojun, W., 805, 810
Xiong, Z., 649
Xu, X., 649
Xue, H., 649

Y
Yajnik, C.S., 756
Yakes, E., 730
Yamada, S., 711, 712
Yamamoto, A., 562
Yamamoto, K., 717
Yamaoka, K., 726
Yamashita, C., 655, 656
Yamauchi, H., 586
Yamauchi, T., 562
Yamazaki, K., 655, 656
Yang, H., 713, 717
Yang, T., 649
Yang, Y., 589
Yang, Y.H., 581
Yang, Z., 775
Yannakoulia, M., 703
Yáñez-Ruiz, D.R., 761
Yardimci, H., 575, 583, 714

Yassin, S., 746
Yi, M., 724
Yin, J., 728
Yin, S., 775
Yit Siew, C., 667
Yokotsuka, M., 726
Yon, M., 682
Yong, Y., 555
Yoshihara, A., 591
Yoshiike, N., 612
Yoshikata, H., 759
Young, F., 608
Yu, A., 589
Yu, D., 610, 611
Yu, W., 610
Yuen, W.Y., 748
Yusuff, A., 650

Z
Zabala, J., 790
Zajac, J., 743, 753, 754
Zaki, M., 589
Zalilah, M.S., 667
Zanetti, M., 729, 769
Zare, E., 543
Zarinsh, Z., 547
Zavaleta, N., 800
Zelaya, E., 678, 702
Zeng, L., 556
Zhang, H., 724
Zhang, Q., 805, 810
Zhang, Y., 649
Zhang, Z., 649
Zhao, L., 610, 611, 717
Zhao, Y., 649, 688
Zheng, Y., 724
Zhong, Z., 653
Zhou, X., 649
Ziaei, S., 678
Zimmermann, M.B., 745, 

774
Zochowska, A., 796
Zomeño, D., 593, 725, 765
Zornoza-Moreno, M., 626
Zou, S., 805, 810
Zowghi, T., 546, 643, 728
Zuccolotto, D.C.C., 747



1912 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

A
Abad, M., 1086
Abbeddou, S., 1032
Abdallah-Lebeau, F., 908
Aberman, N.L., 1054
Abou-Rizk, J., 1055
Aboul Ella, N., 1088
Aboussaleh, Y., 829
Abrahamsen, B., 845
Abrahams, Z., 1011, 1012
Abreu, L.C., 839
Abreu, S., 977
Abu, B., 1112
Abuhaimed, H., 1077
Acevedo Cantero, P., 899
Achón y Tuñón, M., 1056
Ackatia-Armah, R.S., 842
Adafrie, T., 859
Adebisi, B., 1102
Adekoya, A.S., 824
Adewuyi, O., 1097
Adeyemi, O., 971, 972
Adokiya, M.N., 1089
Adon, M.Y., 995
Adu-Afarwuah, S., 1061
Aekplakorn, W., 873
Afnan, F., 1099
Africa. L., 826
Afsana, K., 992
Agabiti, N., 1014
Agarwal, S., 928
Agho, K., 831
Agnew, P., 897
Aguayo, V.M., 1053
Agudo, A., 854
Agueh, V., 1025
Aguilar, C., 1083
Aguilar-Alonso, P., 838, 840, 

868, 935
Aguilar-Salinas, C., 994
Aguilera, V., 1022
Ahami, A., 829
Ahmad, D., 857
Ahmad, H.P., 1042
Ahmed, F., 1062
Ahmed, I., 1119
Ahmed, T., 962, 1008, 1009, 

1069, 1071
Aiba, N., 891
Ainnalina, M.R., 870
Aissa, M.A., 1067

Aizpuru, G., 874
Akan, L.S., 843, 861
Aké, O., 1036
Akin, B., 1015
Akinyele, I., 816, 980
Akpa, O., 816
Akparibo, R., 1061
Akram, D.S., 831
Aksoy, B., 1089
Aksoy, M., 1089
Aktas, N., 1015
Al Karim, Y., 1081
Al-Khalifa, A., 1130
Al-Oboudi, L., 1077
Alameddine, M., 1055
Alanis-Tavira, J., 1065
Alaofè, H., 972
Albagli, A., 946
Albieri, V., 1131
Albuquerque, G., 959
Alcalá, M.C., 904
Aldin, M., 814
Alexiou, E., 985
Alfaris, N., 857
Ali, A., 965
Ali, D., 922, 949, 950
Ali, L., 1093, 1126
Ali, L.A., 1052
Allemandi, L., 927, 963
Alles, M., 861
Almansa Perales, J., 929
Alnasser, A., 1130
Alo, I., 834
Alonso, M.J., 1098
Alonso-Aperte, E., 1056
Alqohaiz, N., 857
Alshukri, A., 1090
Alsumaie, M., 1076
Altoe, N.M., 1120
Álvarez, C., 878
Álvarez, M., 1113
Álvarez-Pérez, J., 976
Alvear-Galindo, M.G., 1060, 

1075
Alves, L., 1005
Alzain, B., 823
Amare, Y., 949
Ambrosini, G.L., 976
Amiano, P., 916, 1109
Amigo, H., 1125
Amouzou, A., 1079
Amuzu-Addo, C., 1112

Andersen, E.W., 862, 954
Andersen, R., 862, 895
Anderson, K., 929
Anderssen, S.A., 897
Andreassen, B.A., 953
Andrés, A.M., 1098
Andrissi1, L., 903
Angeles-Agdeppa, I., 892, 

951, 1048
Angelova, K., 1055
Anjorin, O., 980
Anjos, L., 1039
Anlehu-Tello, A., 1130
Annan, R., 1107, 1129
Anson, M., 1031
Anunciato, T., 989
Anyakee, C.T., 1070
Aongola, A., 993
Aouacheri, O., 1046
Aounallah-Skhiri, H., 830, 

994
Aparicio, A., 1063
Aparicio, E., 912
Apariman, S., 984
Ara, F., 1052, 1099
Aragonés, A., 969
Aranceta, J., 1115, 1116
Araneda, J., 1125
Arango, C., 1045, 1107
Araújo, A., 959
Araya Bannout, M., 952
Arcens, B., 1080
Aries, M., 1008
Arimatsu, M., 1073
Arimond, M., 827, 1011
Arisawa, K., 1048
Armar-Klemesu, M., 821
Armstrong, L., 1085
Arnaoutis, G., 1085
Aros, F., 912, 920, 976
Arrafa, A., 968
Arsenault, J., 962
Artacho, R., 916, 976
Artero, E.G., 899
Arun, J., 1104
Aryal, S., 1052
Aryeetey, R., 1124
Asano, Y., 898, 905, 942, 1069
Asante, M., 873
Ashorn, P., 827, 978, 996, 

1011
Ashorn, U., 996, 1011

Ashraf, S., 1058
Asla, M., 1099
Astrup, A., 895
Ates, B., 901
Atinmo, T., 1097
Atitlán, A., 956
Atukorala, S., 881
Au, C., 1008
Aung, K.M., 828
Ausín Sáiz, R.M., 1056
Avallone, S., 1101
Ávila, M., 1078
Ávila-Alpirez, H., 1032
Ávila-Sosa, R., 838, 840, 868, 

935
Avula, L., 826, 828
Axmaiah, A, 948
Ayala, D., 833, 834
Ayala-Moreno, R., 1125, 1127
Ayalew, K., 819
Ayaz, A., 1089
Ayi, I., 913
Ayyat, O., 1081
Azais-Braesco, V., 1087
Azikin, A., 970
Azlan, A., 995
Azpiri, M., 916
Azriani, A.R., 869

B
Ba-Lo, N., 822
Babio, N., 886, 975
Bach, A., 906
Bach-Faig, A., 1098, 1099
Bagheri, K., 930
Bakker, E., 955
Bakr, A., 814
Balderrama, R., 956
Banwell, C., 901
Baraldi, J.G., 940
Baraldi, L.G., 983, 1006, 1007
Barba, C., 826
Barbieri, M., 888
Bardosono, S., 991
Barna, M., 876
Barnuevo Espinosa, M.D., 

1101
Barr, S.I., 969
Barragan-Lizama, L.A., 891
Barreto, C., 857
Barrio López, M.T., 1017

Authors´ Index

Posters T3



1913Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

Barros, R., 959
Basora, J., 920
Bastida, S., 969
Basuki, E., 1042
Batal, M., 962, 1080
Batista, R., 888
Batsaikhan, E., 993
Battisti, C., 910
Bauer, V., 947
Baumgartner, J., 917
Baur, L., 887
Beck, A.M., 954
Becker, W., 897
Begin, F., 1097
Behar, D., 1058
Beheshti Beglar, M., 815
Béji, C., 830, 994
Ben Rayana, C., 994
Ben Romdhane, H., 830
Benali, D., 979
Benício, M.H., 1041
Benito, P.J., 1039, 1057
Benjamin, M., 1091
Benlarabi, S., 979
Bentley, M., 885
Berahmandpour, F., 930
Bere, E., 910
Berger, J., 880, 945, 952, 954, 

994, 1084
Bermúdez, O., 937, 938
Bernal, D., 994
Berry, D., 850
Berry, E., 832
Bertrand, N., 817, 1099
Bertrandt, B., 967
Bertrandt, J., 967, 1027
Besler, H.T., 1089
Bes Rastrolle, M., 1017
Bes-Rastrollo, M., 924, 953
Betke, N., 949
Bettiol, H., 888
Beunza, J.J., 953, 1017
Beysens, J., 919
Biansan, C., 855
Bijelovic, S., 902
Biltoft-Jensen, A., 862, 915
Bir Singh, J., 1071
Biro, G., 876
Blaauw, R., 953
Blain, E., 1080
Blair, S.N., 899
Blaney, S., 1000
Blank, L., 1061
Blannin, A., 1110

Blaser, G., 989
Bloem, M.A., 856
Blundell, J., 1053
Boccolini, C., 837
Boccolini, P., 837
Boeing, H., 1128
Bogus, C., 883, 1044
Boldrini, L., 903
Boltena, S., 866
Bonet, M., 881
Bonny, S., 832, 833
Bontrager, E., 816, 1117
Boonmongkol, N., 1072
Borges, C., 1017
Bortoletto Martins, A.P., 962
Borys, J.M., 919, 920
Borys, N.M., 918
Bosi. M.L., 990
Botelho, G., 980, 1007
Botwe, A., 1059
Bougatsas, D., 1085
Boughen, S., 825
Boulton, M.L., 1070
Bountziouka, V., 961
Bour, A., 880, 1081
Bove, I., 853
Bovet, M.T., 1098
Boy, E., 924
Boyd, E., 1119
Braga-Campos, F.C., 1029
Brage, S., 982
Brakohiapa, L., 869
Brands, B., 1132
Bravo, A., 935, 1078, 1082
Brazil dos Santos Souto, M.F., 

983, 986, 1094
Brazil dos Santos Souto, R., 

983, 986, 1094
Breda, J., 1004
Breidenassel, C., 995
Brennan, S., 895
Brero, M., 966
Bressan, J., 943
Briawan, D., 1028, 1040, 1095
Brignardello, J., 1015
Britz, M., 928
Brock, E., 820
Brombach, C., 844
Brosens, M.C.C., 955
Brou-Tanoh, M., 1036
Brough, D., 825
Brouwer, I.D., 835, 836, 900, 

901, 914, 924
Brown, K., 962, 978, 1071

Brown, K.A., 1132
Brown, K.H., 842, 1032, 1045
Brown, O., 863
Brown, R., 871
Brownson, R., 833, 834
Brug, J., 910
Brunner, E.J., 851
Bruyeron, O., 1024
Bryce, J., 1079
Buchsbaum, A., 936
Buenviaje, J., 892
Buijsse, B., 1128
Bulló, M., 831, 920
Burja, K., 952, 954
Burney, J., 972
Burrows, R., 977, 990
Burtscher, D., 1036
Burza, S., 1036, 1037, 1038
Bustamante, D., 865
Bustos, A., 826
Buyuktuncer-Demirel, Z., 

1089, 1093
Byberg, L., 862
Byrd-Bredbenner, C., 863

C
Cabral, N., 1005, 1067
Caivano, S., 989
Cakar, U., 1102
Cakiroglu, F.P., 843, 861
Caldeira, S., 922
Calderón, F.J., 1057
Calderón, V., 1115
Calvo, C., 1030
Calvo Lerma, J., 903
Camargo, M.C.R., 989
Cameron, A., 866
Campos, J., 852, 1006
Campos Amado, J., 1115
Campoy, C., 1132
Canelas, H., 858
Canella, D.S., 939, 940, 983, 

1006, 1007
Cannon, G., 940, 962, 983, 

1006, 1007
Cano, M., 1092
Cantwell, M., 895
Cañada, D., 1096
Cao, M.J., 874
Cao, Y., 832
Capanzana, M., 894, 1048
Capelo, R., 1109
Carada, W., 826

Cárdenas-Villarreal, V.M., 
1032

Cardwell, C., 864, 895
Carmenate Moreno, M., 899
Carmona-Garcés, I.C., 961
Carmuega, E., 999, 1043
Carnevale, A., 994
Carrad, A., 1090
Carrera Puerta, E., 1056
Carvajal, E., 959
Carvalhaes, F., 837
Carvalhaes, M.A., 1041
Carvalho, A., 875
Carvalho, C., 1103
Carvalho, M.C., 911, 1004
Casademont, C., 1037, 1038
Casamitjana, M., 1098
Casasnovas, J.A., 923
Cassetti, L., 874
Castañeda, D., 1016
Castellanos, A., 1114
Castellanos, E., 1074
Castillo, M., 995
Castillo, S., 985
Castillo-Lancellotti, C., 850
Castillo-Martínez, L., 1125, 

1127
Castro, A., 1077
Castro, M.J., 874
Castro-Quezada, I., 976
Castronuovo, L., 927
Cataño, Y., 1045
Caudwell, P., 1053
Cavalleri, F., 928
Cebirbay, M.A., 1015
Cederholm, T., 862
Cediel, G., 1015
Centeno-García, I., 840
Cerda-Flores, R.M., 1032
Cervantes, L., 1030
Cervera Burriel, F., 1103
Chakma, D., 988
Challier, A., 966
Chamnan, C., 952, 954, 982
Chan, D., 884
Chan, L., 986
Chan, M.Y., 1093
Chanson-Rollé, A., 1087
Chariyalertsak, S., 873
Charllton, K., 820
Chavez Zander, U., 883
Chen, L.W., 871
Chen, S.C., 1122
Chen, S.T., 869



1914 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

Cheng, Y., 859, 876
Cheung, Y.B., 996
Chikova-Ischener, E., 875
Chima, I., 1102
Chin, H.M.L., 1047
Chinnakali, P., 858
Chin, Y.S., 955
Chirdkiatisak, M., 975
Chisenga, M., 836
Chiu, H.C., 1047
Cho, B., 896
Choi, H.C., 896
Choi, M.K., 988
Choi, S., 1107
Chong, M.F.F., 871
Chong, Y.S., 871
Chotivichien, S., 1072
Chowdhury, J., 1127
Chowdhury, T., 1121
Cho, Y.G., 1050
Christensen, L.M., 862
Christensen, T., 915, 954
Christian, A., 1067
Christoforou, A., 986
Cid-Pérez, S., 838
Cifuentes Muñoz, M., 1084
Ciracioglu, E., 837
Ciracioglu, E.D., 843, 861
Clark, E., 901
Clark, P., 1113
Claro, R., 962, 1006, 1007, 

1017
Claro, R.M., 940, 983
Clerfeuille, E., 923
Close, E.R., 1106
Coates, J., 816, 1117
Coates, S.J., 1053
Coelho, D., 1044
Cogill, B., 1063
Colby, S., 863
Colecraft, E., 929, 982
Colina, M., 1082
Colmenares, A., 935
Colugnati, F.A., 1112
Conaré, T., 824
Conde, W.L., 971, 1120
Contreras Fernández, C.J., 

1101
Corella, D., 831, 912, 920, 

976
Corfield, I., 1035
Coria, S., 1116
Correa, F., 940
Correia, F., 856, 858

Corso, A.C.T., 1117
Corvalán, C., 813
Costa, M., 1004
Costa-Souza, J., 1119
Coulibaly, S.K., 824
Couratier, P., 908
Covas, M.I., 831, 976
Coveney, J., 1047
Creed-Kanashiro, H.M., 1086
Crespo Escobar, P., 903
Crookston, B., 925, 926
Crum, J., 1128
Cruz, I., 1079
Cruz-Licea, V., 1075
Cruz Pérez, A.L., 1116
Cunha, L.M., 1083
Cunningham, K., 847
Curiel, E., 1077
Cyriac, S., 1053

D
D’Acuña, S., 863
D’Agostino, A., 936, 1064
D’Amicis, A., 1014
Dachlan, D.M., 1008
Dahal, P., 1052, 1128
Dahhak, M., 1001
Dai, Y., 1023
Daimboa, G., 948
Dal, S., 981
Dal Re-Saavedra, M.A., 855
Dalais, L., 1011-1013
Dalskov, S., 895
Daly, A., 896, 939
Daly, Z., 993
Damapong, S., 1072, 1073
Damsgaard, C.T., 862, 895
Dangol, R., 1118
Daniali, M., 1086
Dantas, C., 857
Dárdano, C., 878
Darmon, N., 923
Dasco, L., 1048
DaSilva, L., 1050
Dávila-Márquez, D., 935
Dávila-Márquez, R., 840, 868
Daza, E., 885
Dean, W., 885
Dearden, K., 1052
Déart, L., 966
Deba, S., 1026
de Batlle, J., 1109
De Gracia, L., 1035
de Graft Aikins, A., 1067

de Groot, L., 1091
de Henauw, S., 995
de Kok, B.P.H., 836
de la Fuente Arrillaga, C., 

1017
De la Torre, M., 1121
De Meulenaer, B., 1005
de Oliveira, R., 1074
de Silva, A., 881
De Villiers, A., 1011-1013
de Vries, J., 898, 911
Decsi, T., 1132
Defféminis, M., 928
Delgado, S., 1124
Delisle, H., 855, 1025, 1076
Della Santa, A.P., 928
Delpeuch, F., 830, 880, 994, 

1081
Demaretz, L., 923
Demmler, K.M., 860
Deossa, G., 886, 943
Deossa-Restrepo, G., 975
Derouiche, A., 1001, 1081
Deshmukh, U., 1074
Desport, J.C., 908, 998
Desrosiers, T., 1098
Desta, T., 1026
Deutsch, M., 956
Devasenapathy, N., 908
Devine, C., 972
Devkota, M., 1052
Dewey, K., 827, 978, 1011
Dewey, R., 1071
Dhansay, M., 1013, 1108
Diallo, T., 823
Diana, R., 997
Dias, J., 1006
Dias Bellão, F., 1058
Diatta, A.D., 822
Diawara, B., 924
Díaz, J., 877, 1001
Díaz-García, A.J., 975
Díaz-García, J., 886, 943
Díaz-Sánchez, M.E., 881
Dibley, M., 831, 859
Dierkes, J., 909, 1128
Diez-Espino, J., 912
Diez-Roux, A., 938
DiFrancesco, L., 969
Diouf, A., 821, 822
Diouf, S., 861
Diressie, M., 950
Dixon, J., 1047
Djuricic, I., 1102

Dobson, A., 830
Dolan, C., 937, 1002
Dolman, R., 1018
Domene, S.M.A., 989
Domínguez, K., 1079
Donoso, S., 1005
Do, P., 1115
Dornell, T., 928
Dossa, R.A.M., 900, 901
Dötsch-Klerk, M., 915
Doumbia, S., 842
Downs, S., 944, 945, 1132
Dragsted, L., 1131
Draper, C., 1011, 1012
Drewnowski, A., 923
Du, L., 936
Du, S., 882
Du, W., 882
Du, W.W., 958
du Chaffaut-Koulian, L., 

1056
du Plessis, H., 918-920
Du Toit, E., 904
Du Toit, W., 914
Duarte López, A., 1075
Dubuisson, C., 1010
Duffy, M., 1091
Duleva, V., 875
Dullemeijer, C., 1091
Dunford, E., 843, 1049
Dung, N., 838
Dupouy, E., 1034
Duque, M., 1078, 1082
Durán, A., 903, 938
Durán, S., 1015
Dutta, S., 928
Dwiriani, C., 1008
Dwita, A., 1029

E
Earhardt, J., 842
Ebrahim, S., 1014
Echeverria,G., 863
Edusei, A.K., 1089
Efstathiou, N., 1100
Eftekhar, F., 930
Egan, B., 1132
Egbi, G., 821, 913
Egeberg, R., 1131
Ehrlich, R., 1012
Eide, W.B., 953, 1095
Eilander, A., 892
Eisenwagen, S., 922
Ekele, D., 1109



1915Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

Ekelund, U., 925
El Ati, J., 830, 880, 994, 1081
El bedewy, L., 1039
El-Farra, M., 1046
El-Habashy, M., 814
El Hioui, M., 829
El Hsaini, H., 1081
El Kabbaj, S., 880
El Mabchour, A., 855
El shafie, A., 1039
Elbusto, A., 874
Elisme, M.P., 1080
Ellahi, B., 1093, 1129
Elmadfa, I., 876
Elouardi, A., 979
Eme, P., 1033, 1056
Ene-Obong, N., 1033, 1056
Energin, E., 843, 861
Enes, C.C., 971
Enyan, P., 818
Enyan, Q., 818
Erhardt, J., 883
Eriksson, J.G., 997
Ersoy, G., 1089
Escalante, E., 1079
Esfarjani, F., 829, 844
Espada, I., 906
Espejo, L., 877, 1001
Estrada, M., 1098
Estrada-Restrepo, A., 943
Estruch, R., 831, 912, 920, 

953, 976
Etaio, I., 874
Etebarian, A., 829
Eussen, S., 861
Evans, S., 1046
Exume, R., 1064
Eymard-Duvernay, S., 830

F
Fagt, S., 915
Fahmida, U., 828, 1019
Fall Bèye, M., 822
Fanzo, F., 1063
Fanzo, J., 854
Fappa, E., 1104
Fara Wahida, R., 955
Faria, A.P., 959
Faurholt-Jepsen, D., 982
Fayemendy, P., 908
Faye, M.H., 822
Februhartanty, J., 1000, 1029
Feeley, A., 947
Feferbaum, R., 839

Fenandes, V.L., 986
Fenn, B., 1002
Ferdous, A., 1126
Ferdouse, K., 1008, 1009, 

1068, 1069
Ferguson, E.L., 827
Ferguson, L., 1126
Fernandes, R., 1021
Fernández, A., 1001
Fernández, D., 935
Fernández, T., 1109
Fernández-Cortés, T., 956
Fernández-Gaxiola, A.C., 

1116
Fernández Montero, A., 1017
Ferreira, F., 911
Ferreyra-Corona, L., 934
Feskens, E., 898, 911, 957
Feunekes, G., 876
Fiedler, J., 936, 937, 938
Filteau, S., 836
Finch, H., 918, 919
Finglas, P., 1034
Finlay, J., 841
Finlayson, G., 1053
Fiol, M., 912, 920, 976
Fiorentino, M., 952, 954
Firmansyah, A., 828
Fisberg, M., 1103
Fisberg, R., 875
Fisberg, R.M., 884
Fitó, M., 920
Flax, V., 885
Flood, V., 1090
Flores, C., 1022
Flores, G., 912
Flores-Peña, Y., 1032
Fogelholm, M., 897
Fonseca, N.R., 986
Fonseca-Nunes, A., 854
Fontes, F., 888
Foote, D., 1097
Forastiere, F., 1014
Forbes, L., 1132
Formiguera-Sala, X., 891
Fortes, C., 1014
Fortino, J., 1043
Foschia, J.P., 1080
Fotohinia, M., 844
Fotouhinia Yepes, M., 882
Fourie, J., 1011, 1012
Fragopoulou, E., 956
Francés, N., 1098
Franchini, B., 1003

Francis, D., 1122
Franco, E., 906
Franco, K., 931
Franco, O., 911
Fraser, S., 1132
Freire, S., 1103
Freitas, P., 1021
Fretes, G., 853
Freytag-Leyer, B., 947
Friel, S., 892, 901, 1047
Friis, H., 982
Fuchigami, M., 989
Fuentes-García, A., 876, 1114
Fulgoni III, V.L., 969
Fulgoni, V., 1131
Fuster, V., 918, 921

G
Gage, H., 1132
Galbete, C., 924
Gallegos, D., 964
Gallegos-Martínez, J., 1032
Galloway, R., 933, 934
Galoforo, G., 1096
Galreddy, C., 948
Galván, M., 956
Gandy, J., 1064
García, A., 906
García, D., 935, 1082
García, E.A., 1035
García, J., 1113
Garcia, L., 1103
García, M., 1030, 1044
Garcia del Saz, E., 948
García González, A., 860
García-Guerra, A., 1116
García-López, M., 953
García-Meseguer, M.J., 1103
García-Roche, R., 881
García-Villanova, B., 916
García-Zamorano, V., 1057
Garduno-Díaz, S.D., 846
Garimoi-Orach, C., 967
Garipe, L., 963
Garmendia, M.L., 813, 966
Garrote, N., 1035
Gartner, A., 880, 966, 994, 

1081
Gauvreau-Beziat, J., 910
Gavaravarapu, S.M., 826, 828
Gayathri, D., 819
Gea, A., 953
Gedefa, Y., 867
Geelen, A., 911, 957, 1091

Gemming, L., 820
Geoffroy, M.C., 849, 850
Georgoulis, M., 956
Gerardo, I., 956
Gerasimidis, K., 916
Gerova, D., 849
Gezer, C., 981
Ghanem, A., 1039
Ghosh, P., 1010
Ghosh, P.K., 1058
Ghosh, S., 816, 1117
Ghosh-Jerath, S., 908, 944, 

945
Gibbons, C., 1053
Gibbs, M., 887
Gibson, S., 842
Gil-Campos, M., 1061
Gillespie, 1001
Giménez, L., 908
Giraldo-López, P.A., 961
Girerd-Barclay, E., 1086, 

1118
Gironella, G.M., 1048
Giuliani, A., 903
Glibetic, M., 1034, 1091
Gloria González, C., 879
Gluckman, P., 871
Godet, B., 908
Godfrey, K., 871
Gokmen-Ozel, H., 1089
Goldsmith, R., 832
Gómez, E., 1114
Gómez, F., 874
Gómez, P., 999
Gómez, L., 833, 834
Gómez-Gracia, E., 912, 976
Gómez-Martínez, S., 1066
Gonçalves, C., 977
Gonçalves-Silva, R., 1021
Gondolf, U.H., 915
Gong, T., 941, 1050
González, C., 940, 1092
González, L., 1114
González, M.L., 1025
González, M.P., 1056
González Alcalá, J.A., 904
González-Chica, D.A., 1117
González de Cossio, T., 1028
González-Gross, M., 1057, 

1096
González Martínez-Lacuesta, 

E., 1075
González-Zapata, L.I., 886, 

943, 961, 975



1916 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

Gopane, R., 1123
Gordoncillo, N., 826
Gordoncillo, P., 826
Goswami, A., 858
Gottrand, F., 995
Goumi, S., 1081
Goyheneix, M., 950
Gracia-Lavedán, E., 1109
Granadillo, V., 935
Granados, V., 956
Green, A.C., 890
Green, J., 1105
Green, T.J., 932
Greene, G., 863
Griffiths, P., 947
Groth, M., 915
Guallar-Castillón, P., 1066
Guayta, R., 1098
Guedes de Vasconcelos, F.A., 

813
Guelinckx, I., 963
Guerchet, M., 998
Guerra, E., 916
Guerra, P.H., 847
Guesdon, B., 1067
Guevara, M., 1109
Guggilla, R., 843
Guillén, T., 969
Guillén-Grima, F., 924
Guiro, A.T., 821, 822
Guissou, R., 978
Gunnarsdottir, I., 897
Gupta, V., 945
Gurel, S., 837
Gurinovic, M., 1034, 1091
Gutiérrez-Gómez, Y., 1083
Guyondet, C., 945
Guzmán, M., 931
Gyampoh, S., 1124
Györei, E., 1132

H
Habtamu, Z., 1026
Hadi, H., 1019
Hadrya, F., 979
Hailemariam, A., 819
Hajeebhoy, N., 889, 1115
Halder, A., 1010
Hall, C., 925, 926
Hamaguchi, I., 898, 905, 942, 

1069
Hamashima, N., 835
Hami, H., 823, 824, 979
Hamilton, M., 978

Han, L., 941
Hanning, R., 1132
Han-You, X., 1035
Haque, R., 992
Hardinsyah, 997, 1040
Hardinsyah, H., 1008, 1095
Hardisson, A., 906
Harper, P., 918, 919, 920
Harris, J., 1054, 1061
Hartevelt, S., 1096
Hasanou, A., 1085
Hasselmann, M.H., 1094
Hastings, A., 984
Hattersley, L., 892, 1047
Hawkes, C., 892
Hayati, A.W., 1028
Hayford, F., 998
Haynes, J., 1112
Hazel, E., 1079
Hazir, T., 831
He, C., 840
Hedayati, M., 815
Heidkamp, R., 1079
Heinonen, K., 997
Heitmann, B., 845
Hemsworth, J., 827
Hernández, Y., 1082
Hernández-Cabrera, A., 1116
Hernández-Triana, M., 865, 

881
Herrera-Saucedo, E., 838
Herrmann, J., 1000
Hess, S., 978
Hess, S.Y., 1032, 1045
Higashine, Y., 898, 905, 942, 

1069
Higasine, Y., 942
Hill, J., 1011, 1012
Hills, A., 825
Hinz, K., 909
Hirano, N., 872, 898, 942
Hirche, F., 1128
Hirche, H., 909
Hlaing, L.M., 828
Hlaing, S.M., 828
Ho, C.C., 1122
Hoa, D.T.B., 1084
Hoey, L., 1091
Hofman, A., 911
Hofmann, W., 867
Höld, E., 947
Holdsworth, M., 967, 1081
Hooft van Huysduynen, E., 

898, 911

Hopkins, M., 1053
Hop, L.T., 1084
Hoque, A., 825
Horacek, T., 863
Horgan, G., 909, 973
Hortegal, E., 1005, 1067
Hossain, M., 962
Hossain, S.M., 1119, 1120
Hotz, C., 962
Houghton, L., 1046
Houhouigan, J., 924
Howell, F., 897
Hsu, P.L., 1047
Htet, M.K., 828
Hu, E., 912
Huang, G., 917
Huang, S.C., 1122
Huda, T., 1010
Huenchupán, C., 879, 940
Hughes, M.C., 890
Hughes, R., 1041
Humber, J., 978
Hunter, S., 864
Hurrell, R., 924
Hurtado, J.A., 926
Hussain, E., 1119
Hutchinson, P., 1128
Huybregts, L., 1005
Hyppönen, E., 849, 850

I
Iannotti, L., 833, 834, 1105
Ibarrola-Jurado, N., 831
Ibiebele, T., 890
Idohou-Dossou, N., 821, 822
Igawa, S., 991
Ilham, A., 970
Imanzadeh, F., 815
Inthawong, R., 873
Iracheta, M., 1098
Ishikawa-Takata, K., 890
Islam, A., 1068
Islam, M., 962, 1071
Ismail, M., 1039, 1088
Israt, S., 1008, 1009, 1068, 

1069
Iswarawanti, D.N., 1042
Ithayamalar, S., 819
Ito, Y., 835
Ivanova, D., 849
Ivanova, L., 1055
Ivanovic, N., 1102
Iversen, O., 953

J
Jabari, M., 1001
Jackson, A., 899, 1129
Jacobsen, R., 845
Jacobs, N., 919
Jacques, B., 1101
Jaczewska-Schuetz, J., 878, 

879
Jafri, A., 1001
Jagadeesan, G., 819
Jager-Wittenaar, H., 848
Jahan, K., 1008, 1009, 1052, 

1068, 1069
Jaime, P., 938
Jain, A., 928
Jaiswal, N., 933
Jakszyn, P., 854
Jalal, F., 1028
Jallier, V., 945
Jamil, K., 962
Jamiyan, B., 993
Jankovic, N., 911
Jannat, K., 1058
Januario, B., 883
Jardí, C., 912
Jarosz, A., 907
Jarosz, M., 878, 879, 907
Jasmine, F., 1126
Javier, C., 894
Jean-Louis, S., 1105
Jeje, B., 1038
Jerling, J., 1018
Jesus, P., 908, 998
Jeukendrup, A., 1110
Jezewska-Zychowicz, M., 845
Jia, F., 1044
Jiang, G., 1070
Jiménez, J.M., 874
Jiménez, P., 863
Jiménez-Acosta, S., 881
Joglekar, C., 1074
John, T., 1126
Johnsen, N., 1131
Johnson, C., 885
Johnson, S.T., 1064
Johnston, J., 1063
Jolly, S., 1127
Jordan, I., 1000
Joseph, F., 1109
Joshi, S., 1074
Juanola-Falgarona, M., 920
Jung, J.Y., 1087
Jungjohann, S., 1036



1917Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

K
Kaartina, S., 955
Kaaya, A., 953
Kabaghe, G., 937, 938
Kabir, I., 831
Kabore, C., 1024
Kabwe, K., 938
Kafatos, A., 995
Kaganda, J., 1038
Kagawa, M., 825
Kagaya, M., 835
Kain, J., 813
Kaizaki, A., 872
Kajantie, E., 997
Kajiwara, N., 948
Kalonji, E., 1056
Kameli, Y., 967, 1081
Kan, N.B., 1122
Kang, J., 898, 905, 942, 1069
Kanyuka, M., 1079
Kappos, K., 1031, 1064
Kapsokefalou, M., 961, 1100
Karim, N., 946
Karlstrom, B., 862
Karn, S., 1052
Kassim, I., 937
Kasujja, A., 957
Katayama, N., 835
Kato, K., 835
Kato, M., 835
Katsuura, S., 1048
Katzke, V., 1128
Kaur, M., 858
Kavle, J., 933, 934
Kavouras, S., 1085
Kawakami, I., 1073
Kazami, K., 907
Kearney, M., 1093
Kee, F., 902
Keithly, S. C., 889
Kelishadi, R., 844
Keller, K., 899
Kelly, B., 866, 887, 927, 1090
Kerbal, H., 814
Kessomboon, P., 873
Khalafi, M., 829, 844
Khaled, A., 992
Khatun, M., 1071
Khobergade, P., 928
Khov, K., 945
Khunsanong, S., 1072
Kian, M.J., 930
Kidane, Y., 816, 1117
Kidd, T., 863

Kidola, J., 836
Kiefte de Jong, J., 911
Kikafunda, J., 953
Kilander, L., 862
Killer, S., 1110
Kim, M.H., 988
Kim, S., 889, 922
Kimura, Y., 989
Kinabo, J., 960
King, L., 887
Kiselova, Y., 849
Kisi, T., 859
Kitamura, H., 893, 894
Kitano, N., 1073
Kitano, T., 1073
Kizil, M., 1089
Kjølbæk, L., 895
Klassen, E., 1090
Klein, A., 936, 963
Klobodu, S., 929
Klos, A., 967
Knudsen, V.K., 915
Koethe, J., 836
Kogevinas, M., 1109
Kogi-Makau, W., 817
Kohlenberg-Mueller, K., 867
Koivisto Hursti, U.K., 897
Koletzko, B., 1132
Kolodziej, Y., 960
Kolopaking, R., 1019
Kolsteren, P., 967
Komenami, N., 951
Kong, W., 941
Kongnoo, W., 1072, 1073
Kontogianni, M., 956
Kostadinova, K., 1055
Krarup, H., 895
Krawinkel,.B., 860
Krawinkel, M., 883, 960, 

1000
Kroeun, H., 932
Kruger, A., 967, 1018
Kruger, J., 1030
Kuchenbecker, J., 1000
Kudalor, G., 974
Kuh, D., 976
Kühn, T., 1128
Kumar, S., 948
Kumara, A., 1019
Kumwenda, C., 827
Kuong, K., 952, 954
Kurosaka, Y., 893
Kurpad, A., 1074
Kuwada, H., 989

Kvalsvig, J., 924
Kwek, K., 871
Kwon, H., 896
Kwon, S.O., 1087
Kyle, J., 909, 973, 984
Kyrø, C., 1026

L
Labayen, I., 995
L’Abbé, M., 927
Labrado-Mendo, E., 855
Lachat, C., 967
Lafay, L., 1010
Laguna-Sánchez, J., 1130
Lahti, J., 997
Lahti, M., 997
Laillou, A., 945, 1101
Lakati, A., 861
Lakzadeh, P., 932
Lambert, E., 1011, 1012
Lamstein, S., 1031, 1064
Lamuela-Raventós, R.M., 

912, 920, 976
Lamy Filho, F., 888
Land, M., 986
Land, M.A., 993
Landais, E., 880, 1081
Lanerolle, P., 881
Lapetra, J., 912, 920, 976
Laporte, A.S., 1029
Lappi, J., 1087
Larco, P., 855
Lartey, A., 869, 982, 1067
Larvie, D.Y., 1012
Lassen, A.D., 862, 954
Latorre, M.R., 938
Laursen, R.P., 895
Lawton, J., 902
Lazcano-Hernández, M., 

868, 935
Le roux, M., 1108
Le Thi, H., 1040
Leatherman, S., 885
Lee, A., 927
Lee, C.-M., 896
Lee, P., 1062
Lee, S.K., 1106
Lee, Y.S., 871
Lee, Y.Y., 960
Leeder, S.R., 944
Leedo, E., 954
Lehmann, U., 909
Leighton, F., 863
Lemos, A., 839

Leone, C., 839
Leonhaeuser, I.U., 996
León, M., 923
León-Muñoz, L.M., 1066
Lera, L., 876, 879
Leroy, J.L., 968
Lesorogol, C., 1105
Lestariana, W., 1019
Letsa, W., 827
Levitt, N., 820
Levy, R.B., 939, 940, 962, 983, 

1006, 1007
Lewis, B., 962
Li, B., 1110
Li, H., 1023
Li, J., 1044, 1070
Li, J.J., 1087, 1110
Li, L.B., 1087
Li, S., 1023
Li, W., 1070
Li, X., 1023
Liang, Y.C., 1122
Lima, F., 857
Lin, H., 1022
Lin, S.H., 846
Linares, S., 935, 1082
Lindsay, A.C., 1094
Lion, R., 876
Lioret, S., 1010
Liou, Y.F., 1122
Liria, M.R., 1086
Lissner, L., 913, 1096
Lister, C., 926
Liu, A., 1044
Liu, H., 1070
Liu, Q., 857
Liu, X., 1023
Liu, X.D., 846
Liu, Y., 886
Liu, Z., 1023
Lividini, K., 937, 938
Liz Martins, M., 1083
Llorente-Cantarero, F.J., 1061
Lluch, A., 923
Lobstein, T., 887, 892
Lock, K., 945
Loha, M., 866
Lohse, B., 863
Lokuge, K., 901
Lombard, C., 820
Lönnerdal, B., 1030
Lopes, O., 959
López, F., 1092
López, F.J., 1101



1918 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

López, Z., 985
López-Espinoza, A., 1022
López-García, E., 1066
López-García de la Serrana, 

H., 974
López-Mendoza, F., 891
López-Robles, J.C., 1132
López-Rodríguez, G., 956
López-Sobaler, A.M., 1062, 

1063
López Velázquez, L., 1124
Lorente Fernández, J., 904
Lorge Rogers, B., 1117
Louie, J., 1090
Louise Ryan, C., 1093
Louzada, M.L., 983
Louzada, M.L.C., 1006, 1007
Luan, D., 1023
Luan, J., 925
Luby, S., 1010
Luby, S.P., 1058
Lucas, C., 820
Ludwig, C., 860
Luis, R.R., 990
Lunny, M., 895
Luo, Y., 1023
Luque Rubia, A., 1101
Lutzow-Lezama, O., 1130
Lwin, M., 1008
Ly, S., 932
Lynd, L., 932
Lyons, C., 1064

M
Ma, G., 820
Macdiarmid, J., 909, 973
Machado, P.M.O., 1117
Macín, S., 1030
MacLaurin, T., 857
Macmullan, J., 887
Madanijah, S., 1028
Maddock, J., 849, 850
Madjova, V., 849
Magambo, F., 1038
Magsadia, C., 892, 951
Mahajan, R., 1037, 1038
Maharjan, M.R., 1108
Maheshwar, M., 841
Maia, A., 1067
Maïga, A., 823, 824
Mainardi, G.M., 1120
Maire, B., 830, 1081
Maisonneuve, C., 1098
Makokha, A., 958

Makoutode, M., 1025
Maleta, K., 827, 978, 996, 

1011
Malisova, O., 961
Mallikharjuna Rao, K., 948
Malta, M.B., 1041
Mamiro, P., 967
Mamun, A., 841
Manga, L.D., 822
Manios, Y., 910, 956, 995
Männistö, S., 997
Manohar Reddy, G., 948
Manolopoulou, K., 1085
Mansour, A., 844
Marais, D., 1057, 1130
Marais, M., 953
Marchioni, D., 875, 884
Marcon, C., 908
Marcos, A., 1066
Margariti, A., 956
Margaritis, I., 1056
Margetts, B., 965
Margozzini, P., 850
Marino, E., 1037, 1038
Maroco, J., 852
Marquis, G., 869, 982
Marti, A,, 924
Martín, F., 912
Martin-Prevel, Y., 966
Martínez, A., 966
Martínez, C., 1079
Martínez, E.S., 1006
Martínez, J., 928
Martínez, J.M., 926
Martínez, N., 1082
Martínez, O., 874
Martínez-Carrillo, B.E., 1065
Martínez-Gómez, D., 1066
Martínez-González, M.A., 

831, 912, 920, 924, 
953, 976, 1017

Martínez-Hernández, D., 
1066

Martínez-Sesmero, J.M., 969
Martino-Roaro, L., 1125, 

1127
Martins, A.P.B., 940, 983, 

1006, 1007
Martins, P.A., 1002, 1029, 

1111
Martorell, R., 1083
Martos-López, A., 904
Masaki, M., 1106
Mascaraque, M., 1063

Mascie-Taylor, N., 1036
Mason, J., 1123, 1128
Mastroeni, S., 1014
Masutani, E., 951
Mathe, N., 1064
Mathisen, R., 1084, 1115
Matsumoto, K., 948
Matsuoka, E., 951
Matthiessen, J., 915
Maughan, R.J., 842
Mauleón, J.R., 874
Maulik, P., 843
Mauras, C., 861
May, A.M., 925
May, H., 825
Mayo, A., 874
Maziya-Dixon, B., 924
Mazur, R., 869
Mbah, O., 1033, 1056
Mbelesso, P., 998
Mbera, G.N.K., 836
Mbi, V., 833
Mbong, E., 832, 833
Mbugua, S., 817
McBratney, J., 902
McCargar, L., 1132
McColl, A., 1115
McDonald, A., 868
McDonald, C.M., 842
McEvoy, C., 864, 902
McKinley, M., 864, 902
McKyer, E., 868
McLean, J., 932, 993
McMunn, A., 851
McNeill, G., 909, 973
McNulty, H., 1091
McWhinney, S., 868
Mebrahtu, S., 1128
Medina-Martínez, M., 1061
Mehanna, S., 933, 934
Meija Acosta, A., 854
Meijer, G., 876
Mejborn, H., 954
Mejía, C., 1045
Mejía Díaz, D.M., 961
Mekkawy, A., 968
Mekonnen, Y., 922
Melani, V., 1040
Melgoza-Palma, N., 838, 840, 

935
Melo, V., 1030
Melse-Boonstra, A., 835, 836, 

900, 901, 914, 924, 933
Meltzer, H.M., 897

Menard, C., 910
Mendes, A., 875
Méndez, M., 1109
Mendieta-Alcántara, G.G., 

1065
Mendizábal, R., 985
Mendu, V., 826, 828
Menon, P., 889, 922, 949, 950, 

992, 1053, 1054
Mercanligil, S., 1089
Mericq, V., 813
Mesa, T., 1082
Meshram, I.I., 948
Meynier, A., 1087
Meza, J., 977
Meza, K., 1086
Meza Jara, J., 990
Michaelsen, K.F., 895
Mier, M., 1079
Migdal, W., 1027
Mihrshahi, S., 830, 831
Milani, S., 916
Milla-Aguilar, J., 891
Milla Tobarra, M., 1103
Miller, J., 1046
Milovic, S., 1102
Minaker, L., 927
Minarto, M., 970
Minato, K., 893, 894
Minh Hanh, T.T., 943
Minh, H.N., 1084
Miquel, J.M., 906
Mirón Pozo, B., 1109
Mishra, G., 830
Mitchell, E., 1126
Miura, K., 890
Mkumbwa, T., 1091
Moench-Pfanner, R., 945
Moenne, K., 813
Mogrovejo, P., 1113, 1121
Mohamad, A., 870, 995
Mohammadi, F., 844
Mohan, S., 887
Mohd Nasir, M.T., 955
Mohesen, W., 968
Mokhtari, A., 823, 824
Mokori, A., 1064
Mølgaard, C., 895
Molina, C., 1107
Molina, V., 878
Molina-Montes, E., 916
Molina-Portillo, E., 916
Mollah, A., 1071
Molnar, D., 995



1919Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

Monarumit, P., 1073
Moncayo, A., 1121
Monsalve, C., 1016
Monsalve-Álvarez, J., 886, 

943, 975
Monsores, C., 911
Monteiro, S., 977
Monteiro, C., 887, 940, 962, 

983, 987, 1006, 1007
Montenegro, E., 940
Montgomery, J.P., 1070
Montilla, B., 1082
Moore, C., 886
Mora, C., 883
Moraes, M.A., 1116
Moraeus, L., 913, 1096
Morales-Xolalpa, G., 934
Morán-Álvarez, C., 1060, 

1075
Morea, G., 865
Moreira, A., 959
Moreira, P., 959, 977
Morenike, S.A., 900
Moreno, L., 995
Moreno, P., 1121
Moreno-Franco, B., 923
Moreno Galarraga, L., 1017
Morgan, A., 1126
Morioka, A., 1051
Mostafa, M., 814
Motero, M., 906
Mottini, G., 903
Mouanga, A.M., 998
Moubarac, J.C., 940, 962, 

965, 983, 1006, 1007
Mouquet-Rivier, C., 924, 

1024
Moura, F.M., 1005
Mouratidou, T., 922
Msollo, S., 960
Msuya, J., 860
Mtimuni, B., 1000
Mubanga, F., 938
Muehlhoff, E., 878
Mueller, C., 844
Mugenzi, J., 866
Muhumuza, R., 957
Mujica Sánchez, A., 883
Mulero, J., 1101
Mulokozi, G., 1038, 1091
Mumu, S.J., 1099
Mundy-Parkes, E., 1122
Munguía-Villeda, P., 868
Muñiz-Murguía, J.J., 1065

Muñoz, C., 946
Muñoz, N., 1018
Murata, M., 944
Muro Sans, P., 860
Muros, J.J., 974
Murphy, R., 1126
Muslimatun, S., 1042
Musonda, M., 938
Mustafa, T.S., 1106
Mutua, S., 856
Mwangi, A.M., 835, 836, 924
Mwanza, M., 938
Mygind, V., 1046

N
Nababan, S., 1008
Nabankema, E., 848
Nadaud, P., 1056
Nagasima, M., 1051
Nago-Koukoubou, E., 967
Naja, F., 1055
Nájera, A., 956
Nakamori, M., 1026
Nakamoto, M., 1048
Nakamura, M., 872
Nakanishi, Y., 1040
Nakashima, N., 1073
Nakashima, T., 835
Nakata, S., 835
Nalty, C., 885
Nana, C., 1098
Narayan, A., 936, 1031
Nascimento, M.L.P., 983, 

1094
Näslund, E., 1053
Nasreddine, L., 1055
Natasha, K., 1093
Navarro, C., 1109
Navarro, F., 977, 990
Navarro-Cruz, A., 838, 840, 

868, 935
Navarro García, A., 1075
Navia, B., 1063
Nazara, S., 897
Ndiaye, B., 821, 822, 966
Ndour, D., 822
Ndoye, P.M., 1080
Neal, B., 843, 986, 1049
Neeman, T., 901
Negerie, M., 885
Neiger, B., 925
Nekatebeb, H., 936, 1031, 

1064
Nel, J., 1013, 1108

Nelson, M., 1004
Neufeld, L., 1090, 1108, 1116
Neufingerl, N., 876
Neumark, Y., 832
Nève, J., 919
Neves, S., 1078
Newson, R., 876
Nga, T.T., 1084
Ngoc Diep, D.T., 943
Nguyen, H., 1115
Nguyen, M., 1084
Nguyen, P., 889, 950, 1054
Ni Mhurchu, C., 866
Nickerson, N., 1105
Niessen, S., 867
Nikolic, M., 1091
Niño, v., 874
Nishioka, N., 872
Nnam, N., 852
Nobre, M.R.C., 847
Nogueira, J.A.D., 990
Norat, T., 884, 925
Norris, S., 947
Norte, A., 926
Northrop-Clewes, C., 1036
Novaes, H.M.D., 939
Novakovic, R., 1034, 1091
Nowicki, T., 1027
Nozue, M., 890
Ntandou, G., 1025
Ntyintyane, L., 1018
Nu’mang, M., 970
Núñez, G., 1077
Núñez-Álvarez, C.A., 934
Nyhus Dhillon, C., 1091

O
Obatolu, V., 1020
Obregon, M., 959
Ocke, M.C., 955
Oduwole, A., 861
Oelofse, A., 1030
Ofosu, W., 913
Ogden, M., 982
Ogunba, O.B., 1070
Oh, K.J., 988
Oh, S.Y., 1087
Ohmori, Y., 891
Okekunle, A., 816, 1109
Okonta, C.H., 950
Okronipa, H., 869
Okuda, T., 898, 905, 942, 

1069
Oliveira, B.M., 856, 858

Oliveira, H., 1078
Oliveira, M., 1111
Oliveira, M.A., 1002
Oliveira, M.L., 1129
Oliveira, R., 1058
Oliveras-López, M.J., 974
Olney, D., 968
Olsen, A., 1026, 1131
Olsen, L., 1131
Olsson, E., 862
Oman, A., 937
Omidvar, N., 931
Onimawo, I., 834
Ordovás, J.M., 923
Orea-Tejeda, A., 1125, 1127
Oritz, R., 926
Oros-Pantoja, R., 1065
Ortega, F., 995
Ortega, R.M., 1062
Ortigoza, L., 989
Ortiz, J., 1005
Ortiz, J.C., 1096
Ortiz-Hernández, L., 934
Ortiz-Rodríguez, M.A., 994
Osendarp, S.J.M., 914, 1090
Oseni, A., 1109
Oshaug, A., 953, 1034
Otoo, G., 974, 982, 1124
Ouattara, K., 1098
Ouedraogo, C.T., 1045
Ouedraogo, J., 978
Ouedraogo, J.B., 1032, 1045
Ouedraogo, Z.P., 1032
Ouma, C., 905, 906
Ousmane, O., 880
Outley, C., 868
Ouzruat, B., 814
Ovcharova, D., 1055
Overvad, K., 1131
Ozcelik, A., 837
Ozcelik, A.O., 843, 861
Ozer, E., 981

P
Pabayo, R., 1108
Pacifici, R., 1014
Padilla, O., 850
Padrão, P., 959, 977
Padrós, S., 1043
Paintal, K., 1097
Palacio, P., 1098
Palanca, E., 1043
Palmucci, C., 1043
Panagiotakos, D., 1085



1920 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

Pandav, C.S., 858
Pandey, C.S., 928
Pang, T.Y., 946
Papatheodoridis, G., 956
Papier, K., 1062
Pardo, C., 1098
Pardos, C., 1098
Paré, A., 1098
Park, H.S., 1087
Parker, M., 952, 954
Parnell, W., 871
Parra, D., 833, 834
Parra Flores, J., 1084
Pascual, P., 1099
Pasha, A.H., 1068
Pastor, M.R., 906
Pastorino, S., 976
Patalen, C., 892
Patel, A., 831
Pati, S., 965
Patiño Villena, B., 1075
Patterson, E., 1105
Paul, A., 1129
Paunlagui, M., 826
Pauze, E., 1080
Payens, I.A.J., 1054
Peddie, M., 1046
Pedersen, A.N., 897
Peerson, J., 842, 1071
Peinado, A.B., 1057
Peiris, D.R., 1104
Peiró-Pérez, R., 1109
Pekcan, G., 1089
Pelletier, D., 971, 972
Peña, M., 985, 1016
Peñalvo, J.L., 918, 921, 923
Perales, A., 874
Perea, J.M., 1062
Peregalli, F., 853
Pereira, A., 966
Pereira, B., 1003
Pereira, J., 875
Pereira, R., 884, 1020, 1021
Pereko, K.K.A., 1118
Pérez, M., 1018
Pérez-Cruz, A.J., 916
Pérez-Elortondo, F.J., 874
Pérez-Escamilla, R., 837, 869
Pérez-Farinós, N., 855, 1062, 

1063
Pérez Ferrer, C., 851
Pérez-Huitimea, A.L., 1065
Pérez-Navero, J.L., 1061
Pérez-Rodrigo, C., 1115, 

1116

Periago Castón, M.J., 1075
Perignon, M., 952, 954
Perona, J., 904
Perrier, E., 963, 1085
Perrin, A., 909
Perrin, C., 910
Pescador, N., 1124
Pesonen, A.K., 997
Petersen, K., 1131
Petersen, R.A., 862, 895
Petrova, S., 875
Pham, H., 1115
Pham Van, T., 1040
Phan, L., 1115
Philizaire, Y., 1080
Phiri, N., 1011
Phiri, P., 978
Phuka, J., 827
Pichardo-Ontiveros, E., 891
Pickup, T., 1107
Piera, G., 1098
Pierce, M., 976
Piernas, C., 1031
Pieters, M., 1018
Pietruszka, B., 1088
Pikelaizen, C., 1079
Pimenta, F., 852
Pinho, O., 977
Pinto, X., 912
Pintó, X., 920, 976
Piñol, J.L., 912
Piras, G., 1014
Pis-An, J., 818
Plotnikoff, R., 1132
Poblacion, A.P., 1112
Pocock, S., 918, 921
Poínhos, R., 856, 858, 1003
Pokharel, R., 1052, 1108, 

1128
Pollard, C., 896, 939
Polo Galante, A., 1058, 1074
Poosawang, S., 1009
Popkin, B., 882, 1031
Popovic, M., 902
Portillo, M.P., 874, 912
Pouchard, L., 908
Poutanen, K., 1087
Powell, C., 1122
Power, C., 849, 850
Pradeilles, R., 947
Prado, S., 911, 1004
Prakash, D., 1014
Prakash, J., 1014
Prakash, V., 876

Praygod, G., 836
Preux, P.M., 908, 998
Prieto Parra, L.M., 813
Prince, L., 1045
Principe, M., 892
Pringle, J., 937
Pross, N., 963
Puentes, J., 1078
Pufulete, M., 873
Puigdueta, I., 1098
Pulakka, A., 996
Purcell, O., 916
Puri, S., 831
Purnakarya, I., 851
Purushothaman, V., 819
Putra, W.K.Y., 1042
Putwatana, P., 873
Pytlak, R., 1027

Q
Qin, J., 1022
Quezada, A.D., 1116
Quick, V., 863
Quintana-Navarro, G.M., 

1061
Quinto, E., 874
Quiñones-Díaz, L.J., 891
Quynh Hoa, V., 943

R
Raal, F., 1018
Raats, M.M., 1132
Rabiei, S., 815
Racine, N., 1064
Radcliffe, J., 886
Rafeey, M., 916
Raffart, M., 1035
Rafique, S., 1119, 1120
Raghunatha Rao, D., 841
Rahman, A., 962, 1008
Rahman, M., 1058
Raidó, B., 1099
Räikkönen, K., 997
Raine, K., 1132
Rakicioglu, N., 1089
Ramakrishnan, U., 1083
Ramírez, E., 1077
Ramírez, M.A., 1123
Ramírez, M.J., 1028
Ramírez-Valverde, R., 868
Ramírez-Vélez, R., 984
Ramírez y Ayala, R., 840, 

868, 935
Ramírez-Zea, M., 1106

Ramos, E., 1077
Ramos-Ibáñez, N., 934
Ramsey, R., 964
Rangelova, L., 875
Rani, R., 1071
Raposo, O., 857
Rashidkhani, B., 931
Raso, G., 1036
Ratanachu-Ek, S., 1100
Rathnayake, K.M., 1104
Ratneswaran, A., 843
Raubenheimer, J., 904, 914
Ravindranath, M., 948
Rawat, R., 889, 922, 950, 992
Raymond, K., 845
Rayner, M., 887, 927
Razman, M.R., 995
Redondo, J., 918, 921
Rehman, A., 827, 836
Reinbott, A., 1000
Renaud, C., 1101
Renaudin, N., 817, 1099
Renier, G., 1076
Respicio, G., 877
Reverdito, N., 1035
Reyes, V., 1092
Rezazadeh, A., 931
Ribeiro, A., 1116
Ribeiro, E., 857
Ribes-Koninckx, C., 903
Riboli, E., 925
Richard, P., 918, 919, 920
Richards, M., 976
Richards, R., 925, 926
Richaud, M., 1124
Richter, M., 917
Rico Aranibar, L., 847
Rigotti, A., 863
Rigsby, A., 1115
Rinaldi, A.E.M., 971
Rincón, T., 1078
Riskiyan, S., 1008
Ristic-Medic, D., 1091
Risvas, G., 1100
Ritz, C., 982
Rius, M., 1098
Rivas-Acuña, V., 1130
Rivas-García, F., 904
Rivera, J., 1028, 1083
Riyanti, A., 1034
Roberfroid, D., 967, 1067
Robledo de Dios, T., 855
Rocha, A., 977, 1083
Roche, M.L., 1108



1921Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

Roderick, P., 965
Rodrigues, G., 839
Rodrigues, P., 1021
Rodrigues, S., 980, 1007
Rodrigues, S.S.P., 1083
Rodríguez, C., 1098
Rodríguez, G., 995
Rodríguez, J., 970
Rodríguez, S., 1028
Rodríguez-Artalejo, F., 1066
Rodríguez-Bouzas, P., 974
Rodríguez Fernández, A., 

1084
Rodríguez-Hernández, J.A., 

1130
Rodríguez López, S., 899
Rodríguez-Pérez, A., 1060
Rodríguez-Rodríguez, E., 

1062
Rodríguez Tadeo, A., 1075
Rodríguez, V.M., 874
Roed, M., 910
Roederer, T., 950
Rogers, B., 816
Rohner, F., 1036
Roillet, M., 919
Rojas, R., 994
Rojo-Tirado, M.A., 1039, 

1057
Rolf, K., 1088
Romaguer, D., 1109
Romano, E., 935
Romero-Hidalgo, S., 994
Romieu, I., 1083
Roodenburg, A., 915
Roodenburg, A.J.C., 1054
Roos, N., 982
Ros, E., 831, 912, 920
Ros Berruezo, G., 1075
Rosa, M.L., 1021
Rosales, M.J., 983, 986
Rosário, R., 959
Rossi, C.E., 813
Rouamba, N., 1045
Rousham, E., 947
Roustaee, R., 844
Rovirosa, A., 999
Roy, E., 988, 1121
Roy, S., 1068
Roy, S.K., 831, 1008, 1009, 

1069
Rozowsky, J., 850
Rudolf, K., 1128
Ruel, M., 889, 950, 968, 992

Ruiz, J., 995
Ruiz, R., 877, 1001
Ruiz-Álvarez, V., 865
Ruiz de la Fuente, M., 1084
Ruiz-Gutiérrez, V., 920
Ruiz-López, M.A., 976
Ruiz-López, M.D., 916
Rukooko, B., 953
Rukundo, P.M., 953
Rullan, A., 1113
Rush, E., 1074
Rust, P., 876, 947
Ruswiyani, E., 970
Rwegyema, T., 848
Ryan, T., 887
Ryland, P., 988

S
Saalia, F., 913
Sablah, M., 1036
Sacks, G., 865, 1049
Sadler, K., 816, 1117
Saha, K., 950, 992
Saina, J., 817
Saint Fleu, J.E., 1080
Saiwongse, N., 1072
Sakai, E., 1051
Sakai, T., 1048
Saka, S., 1046
Sakinah, H., 869
Sakyi-Dawson, E., 998
Salam, R., 1119
Salam, S.B., 1008, 1009, 1069
Salandini, M., 1044
Salas-Salvadó, J., 831, 886, 

912, 920, 975, 976
Salazar, G., 990
Salazar Rodríguez, G., 977
Saldaña-García, N., 1061
Saleh, F., 825, 1052, 1099, 

1126
Saleh, G., 933, 934
Saliheen Sultana, S.S., 1008, 

1009, 1069
Salinas, A., 1077
Salinas, J., 853, 876, 879, 940, 

946
Sall, M.G., 821, 822
Salse, N., 1037, 1038
Samaniego, C., 916
Sampson, G., 836
Samuel, F., 1065
Samuel, P., 1131
Samur, G., 1089

Sánchez, H., 931
Sánchez, M., 904
Sánchez, M.J., 916
Sánchez-Cantalejo, E., 916
Sánchez-Muñiz, F.J., 969
Sánchez-Villegas, A., 976
Sanders, D., 892, 927
Sandjaja, S., 1102
Sandow, A., 1112
Sanghvi, T., 992
Sangthong, R., 873
San Martín, M., 1092
Sanou, D., 1080, 1098
Santamaría, A., 1098
Santiago Galisa, M., 1074
Santika, O., 1019
Santo, L.M.P., 1129
Santos, C., 1022
Santos, M.E., 1035
Santos, N.L., 894
Santos-Beneit, G., 918, 921
Santoyo, F., 931
Sarkar, S., 1129
Sarmiento, O., 833, 834
Sartika, R., 1028
Sartori, A., 1068, 1111
Sarukura, N., 890
Sasraku, J.N.D., 818
Sathiaseelan, A., 1130
Sato, T., 991
Sato, Y., 889
Saw, S.M., 871
Sbaibi, R., 829
Schäfer Elinder, L., 1105
Schaumfer, M., 950
Schermel, A., 927
Schmitz, B.A.S., 1117
Schoeman, S., 1013, 1108
Schoj, V., 927, 963
Schwab, U., 897
Schwartzman, F., 883
Seal, A., 937
Sebastiani, V., 903
Seguchi, H., 948
Seidell, J., 915
Sekartini, R., 991
Selem, J.E., 1124
Selem, S., 875
Sellen, D., 1127
Senarath, U., 831, 872, 930
Senouci, S., 979
Sequera, S., 1078
Serra-Majem, L., 831, 912, 

920, 976

Serrano Cruz, L., 904
Serrano Urrea, R., 1103
Setiarini, A., 1042
Setorglo, J., 900
Setorglo, J., 913
Seydi, A.B., 821
Shabnam, F., 1051
Shafique, S., 1127
Shahidi, N., 815
Shahrokhi, S., 930
Shaneshin, M., 815
Sharif, R., 1043
Sharif, S., 1120
Sharkey, J., 885
Sharma, K.S., 933
Sharma, M., 941
Sharma, S., 1071
Sheeshka, J., 857
Shehab, D., 1088
Shepherd, S., 950
Shidoji, Y., 1106
Shiga, S., 907
Shikder, H., 1127
Shinohara, H., 898, 905, 942, 

1069
Shirassu, M., 1116
Shiroya, Y., 893
Shoff, S., 863
Shoham, J., 1002
Shokeen, D., 858
Siame, J., 836
Siamusantu, W., 938
Sibson, V., 1002
Sichieri, R., 884, 1020
Siegrist, M., 882
Sierra, A., 906
Sierra-Ovando, A.E., 891
Sikhiram, N., 1009
Silva, A., 888
Silva, E.N., 1129
Silva, H., 1078
Silva, J., 1001
Silva, V., 1078
Silva, W., 852
Silveira, J.A., 847, 1112
Simões, V., 888
Simony, R.F., 1079
Sinamo, S., 867
Sineide Neres dos Santos, M., 

1058, 1074
Singh, A., 858, 908, 945
Singh, K., 858
Siti Nadiah, A., 955
Sjöberg, A., 913, 1096



1922 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

Sjogren, P., 862
Sjöström, M., 995
Skau, J., 982
Skeaff, C., 871
Skeie, G., 1026
Slater, B., 883, 1017
Sliwa, K., 1018
Sluik, D., 957
Smith, M., 857
Smit, K., 967
Smuts, C.M., 917
Snowdon, W., 892
Soares, J., 1004
Sobajic, S., 1102
Sobana, K., 819
Sodjnou, R., 1025
Soeharno, R., 970
Soerensen, T., 845
Solís-Torres, C., 1060
Somasundaram, N., 881
Some, W.J., 1032
Son, K.Y., 896
Sone, M., 835
Soo, K.L., 869, 870
Soofi, E., 1119
Sørensen, L.B., 895
Sørensen, M.R., 915
Sorlí, M., 912
Sorli, V., 912
Sossa, C., 1025
Sotelo, I., 959
Soto, J., 1092
Sotos-Prieto, M., 918, 921, 

923
Soulaymani, A., 823, 824, 979
Soulaymani-Bencheikh, R., 

823, 824, 979
Sousa Souza, I.M., 986
Souwerein, O.W., 1091
Souza, R., 1020, 1021
Speak, S., 1020
Spence, J.C., 1132
Spence, L., 1131
Sperati, A., 1014
Spina, N., 1029
Sranacharoenpong, K., 975
Srinivasan, K., 933
Stangl, G.I., 909, 1128
Steele-Dadzie, R.K., 1012
Stein, A.D., 1083
Steiner-Asiedu, M., 821, 900, 

913, 929, 998
Steluti, J., 884
Steve-Edemba, C., 852

Stevenson, R., 1091
Stewart, C., 1010, 1058
Steyn, K., 820
Steyn, N., 1011-1013
Stoker-Koekoek, I., 848
Stoltzfus, R., 971
Storey, K., 1132
Style, J., 937
Su, C., 882, 958
Su, M., 917
Suárez-Reyes, M., 977, 990
Suastika, K., 948
Subba Rao, G., 841
Sudargo, T., 1019
Sudiarti, T., 1042
Sueda, K., 1051
Sugiura, R., 944
Sui, X., 899
Sukotjo, S., 1000
Sultana, S., 825
Sun, G., 917
Sundstrom, J., 1049
Suri, D., 816, 1117
Surkan, P., 1094
Surucuoglu, M.S., 843, 861
Suryantan, J., 856
Suter, M., 993
Suzuki, R., 889
Swinburn, B., 865, 866, 1049
Sy, M., 822
Sych, J., 844
Szabolcs, I., 876
Szymanska, W., 967

T
Tabe, S., 833
Taddei, J.A., 847, 1112
Tagliamonte, R., 1096
Taha, R., 968
Taisma, E.F., 901
Takeda, W., 891
Takito, M.Y., 1041
Talat, M., 1119, 1120
Talavera, J.O., 1113
Talavera, M.T., 826
Talib, R.A., 1043
Talsma, E.F., 835, 836, 900
Talukder, Z., 932
Tan, A., 871
Tanaka, N., 872, 898, 905, 

942, 1069
Taneepanichskul, S., 873
Tang, B., 941
Taniguchi, H., 948

Tan, R.C., 894
Tanya, A., 861
Tanziha, I., 997
Tapsel, L., 1090
Taraszewska, A., 878, 879
Taren, D., 972
Tavares De Medeiros, M.A., 

1029
Taylor, J., 1030
Tehinse, J., 937, 938
Teixeira, T., 1039
Teixeira, V., 959
Telles Reis, T., 986
Temme, E.H.M., 955
Teo, C.R., 987
Teranishi, M., 835
Tester, A., 916
Tetens, I., 862, 895, 897, 954
Teucher, B., 1128
Thaha, A., 970, 1008
Thapa, S., 1118
Tharaney, M., 1031, 1064
Theresa, J., 1000
Thirumanidevi, A., 819
Thomas, J., 873
Thongbuasirilai, N., 1072
Thornley, C., 887
Thornton, L., 866
Thorsen, A.V., 862, 954
Thow, A.M., 892, 944, 945
Thurston, M., 1093
Tiainen, A.M., 997
Tileli, N., 956
Timic, J., 1102
Tiniakos, D., 956
Tiscornia, V., 927
Tiwari, K., 831
Tjønneland, A., 1026, 1131
Tlatempa-Sotelo, P., 1065
Todorovic, V., 1102
Toledo, E., 912, 924, 953
Tondeur, M., 937
Tormena, T., 1103
Torovic, L.J., 902
Torres, H., 877, 1001
Torres, L., 1098
Torres, Z., 826
Toyoyoshi, J.Y., 1074
Traissac, P., 830, 880, 994, 

1081
Trajkovic Pavlovic, L.J., 902
Tran, L.M., 889
Traore, T., 1024
Trejo-Ortiz, P.M., 1032

Trepel, D., 1002
Trevena, H., 1049
Tribó, G., 1098
Trolle, E., 915
Trung, H., 1115
Tschannen, A., 1036
Tsiountsioura, M., 916
Tsipouridi, S., 1085
Tsubota-Utsugi, M., 891
Tsuboyama-Kasaoka, N., 890
Túnez, I., 1082
Tur, J., 850
Tur, J.A., 906
Turck, D., 1010
Turkson, E., 1118
Tuyen, L., 838
Twohig, P., 927
Tyler, D., 856

U
Uauy, R., 847, 850
Ucar, A., 843, 861
Uchimura, K.Y., 990
Udomkarnjananan, S., 975
Uemura, H., 1048
Ugarte-Esquivel, A., 1032
Unar, M., 1028
Unicomb. L., 1010, 1058
Upadhyay, R.K., 858
Uprety, S., 1052
Urbina, C., 1075
Uribe, R., 1114
Urquiaga, I., 863
Usfar, A., 897, 1034
Usman, A., 885
Utari, D.M., 1042
Utomo, B., 828
Uwanyiligira, E., 866
Uwirigiyimana, V., 900

V
Vaag, A., 845
Valdés, E., 931
Valdés-Ramos, R., 1065
Valdivia, G., 850
Valencia, L., 1018
Valenzuela, C., 1025
Valtueña, J., 1096
Van Ballegooijen, A., 915
Van Camp, J., 1005
Van Dam, R., 871
Van den Berg, L., 914
Van den Berg, V.L., 904
Van der Honing, A., 914



1923Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

Van der Kruk, J., 848
Van der Voet, H., 915
Van Elk, K., 892
Van Lee, L., 898, 911, 957
Van Liere, M.J., 1090
Van Raaij, J.M.A., 955
Van Rostenberghe, H., 869
Van Stuijvenberg, M., 1013
Van Stuijvenberg, M.E., 1108
Van Woerkum, C., 898
Van Zweden, R., 876
Vandevijvere, S., 865, 866
Vankova, D., 849
Van‘t Veer, P., 898, 911
Van’t Veer, P., 1091
Varela-Moreiras, G., 1056
Vargas, A., 877, 1001
Varghese, M., 928
Vasconcelos, F.A.G., 1117
Vaz de Almeida, M., 1003
Vedovato, G., 1002, 1111
Veiga, G., 1021
Veiga, O.L., 1066
Velasco, C., 1018
Velicki, R., 902
Veloso, H., 888, 1005, 1067
Vemula, S., 826, 828
Venecia, A., 1043
Venkaiah, K., 841, 948
Vera, M., 1124
Vera-López, O., 838, 840, 

868, 935
Vergara-Castañeda, A., 1125, 

1127
Verhoef, H., 924
Verhoef, J.C.M., 835
Verkaik-Kloosterman, J., 955
Verly, E. JR., 884
Vico García, C., 1103
Vidovic, B., 1102
Vieira, M., 1068
Vieira, M.R., 884
Vieira da Silva, L.M., 1119
Vieira da Silva, M., 1111
Vielma, B., 1025
Viera-Casiñol, C., 865
Vik, F.N., 910
Vilgrain, C., 855
Villa Romero, A.R., 994
Villalobos, D., 935, 1078, 

1082
Villalobos, T., 994
Villar-Villalba, C., 855
Villeneuve, O., 908

Vinoy, S., 1087
Vinyoles, E., 912, 920
Vio, F., 853, 876, 879, 940, 

946
Viriyautsahakul, N., 1072
Vitalle, M.S., 1103
Volatier, J.L., 910, 1010
Vonk, N., 911
Vorster, H., 1123
Vosti, S., 978, 1045
Vosti, V., 978
Vrijhof, C., 1054
Vu, H., 1115
Vukov, M., 1055

W
Wade, S., 821, 822
Wahba, S., 968
Wahiduddn, 1008
Wahrlich, V., 1039
Waid, J., 1121
Waidyatilaka, I., 881
Wakamura, T., 951
Wakimoto, K., 898, 942
Waldie, K., 1126
Wall, C., 1126
Walter, L., 918, 919, 920
Wambua, F., 856
Wan Abdul Manan, W.M., 

960
Wan Azdie, M.A.B., 870
Wan Nazir, W.N., 1043
Wan Suriati, W.N., 960
Wan Suria, W.Y., 960
Wang, D., 1070
Wang, H., 882
Wang, H.J., 958
Wang, J., 917
Wang, L., 1087, 1110
Wang, S., 917
Wang, T., 832
Wang, X.R., 846
Wang, Z., 882, 1070
Wang, Z.H., 958
Ward, H.A., 925
Wareham, N.J., 925
Wärnberg, J., 831, 920
Waszkowski, R., 1027
Watanabe, K., 1026
Watanabe, S., 951
Watanabe, T., 991
Waterlander, W., 866
Watofa, P., 948
Watt, S., 1057

Webster, J., 843, 986, 993, 
1049

Weiderpass, E., 925
Weikert, C., 1128
Weisstaub, G., 813
Weltzien, E., 924
Wentzel-Viljoen, E., 917, 

1018
Wernec, G., 1094
West, J., 925, 926
Westphal, S., 909
Wetzler, S., 1056
White, A., 863, 1092
Wickramasinghe, A., 872, 

930
Wickremasinghe, R., 881
Widhalm, K., 995
Wieringa, F.T., 945, 952, 954, 

1084
Wiguna, T., 991
Wijaya, S., 1005
Wilkinson, C., 937
Williams, P., 1132
Williams, S., 871
Wiredu, E., 873
Wirfält, E., 897
Wiseman, J., 1062
Witteman, J., 911
Wollgast, J., 922
Wolnicka, K., 878, 879
Woodd, S., 836
Woodley, C., 916
Woodside, J., 864, 895
Woodside, J.V., 902
Woon, F.C., 955
Wright, C.M., 916

X
Xue, H., 941

Y
Yabanci, N., 843, 861
Yabuta, S., 1106
Yada, R., 857
Yadav, K., 858
Yajnik, C., 1074
Yakes, E., 962, 1032
Yamaguchi, M., 1048
Yamamoto-Kimura, L., 1060, 

1075
Yamanaka, K., 907
Yamauchi, H., 893
Yan, H., 859
Yan, M., 941

Yang, L., 917
Yang, M., 1087, 1110
Yang, Y., 876, 1070
Yannakoulia, M., 1104
Yáñez-Velazco, L., 994
Yao, A., 1080
Yap, F., 871
Yardimci, H., 837, 843, 861
Yasmin, G., 1095
Yeatman, H., 820, 1090
Yen, J., 882
Yildiz, E., 1089
Yildiz, J., 996
Yilmaz, M.V., 843, 861
Yin, H., 917
Yngve, A., 1096
Yokoo, E., 1020
Yoneda, A., 948
Yoon, H.J., 1106
Young, I., 864, 902
Youngmee, L., 891
Yu, D., 1044
Yu, J., 1022
Yu, S.H., 1122
Yu, W., 1044
Yuan, B., 1023
Yucecan, S., 981
Yujin, O., 891
Yulianna, Y., 1093
Yumi Toyoyoshi, J., 1058

Z
Zabala, M., 974
Zafiropoulou, R., 956
Zafrilla Rentero, P., 1101
Zalilah, M.S., 955
Zamani-Nour, N., 844
Zampelas, A., 961, 1100
Zangirolani, L.T.O., 1029
Zapata, M.E., 999, 1043
Zapatera, B., 1066
Zaragoza, A., 926
Zaragoza, M.P., 906
Zárate, R., 1016
Zarrelli, A., 1097
Zavaleta, N., 877
Zawadzki, T., 1027
Zeba, A.N., 1076
Zeleke, H., 859
Zeng, L., 832, 859
Zhai, F., 882
Zhang, B., 882, 958
Zhang, F., 1022, 1070
Zhang, J., 882, 958



1924 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

Zhang, J.G., 958
Zhang, N., 1022
Zhang, Y., 941
Zhao, L., 1044
Zhao, S., 1024
Zhao, X., 1022
Zhao, Y., 941
Zhao, Z., 1023
Zheng, W., 1070
Ziem, N., 821
Zillesg, T., 1116
Zimmermann, M.B., 835, 

933
Zlotkin, S., 1127
Zodpey, S., 908
Zoleta-Nantes, D., 901
Zoumenou, Z., 1050
Zuccaro, P., 1014
Zulu, C., 938
Zulu, R., 937, 938
Zuo, H., 1023



1925Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

A
Ab Karim, M.S., 1220
Abaravicius, A., 1141
Abd Manan, N.A., 1220
Abd Talib, R., 1301
Abed Viarsagh, R., 1303
Abellán, J.A., 1338
Abellán, P., 1233
Abenza, S., 1389, 1392
Abeysekera, M., 1178
Abeywardena, M., 1300
Abiles, J., 1193
Aboul Ella, N., 1361
Abu Saad, H., 1220
Acevedo, I., 1278
Achu Loh, M.B., 1184
Acosta-Aguilar, P., 1274
Adams, M., 1300
Adepoju, O., 1270
Adiningsih, S., 1321
Adjali-Hassani, W., 1185
Aeberli, I., 1243
Aghayeghazvini, M.R., 1145
Agil, A., 1379
Agli, A., 1351
Agnoli, C., 1387
Agrawal, S., 1273
Aguchiku, E., 1262
Agudo, A., 1266
Aguiar, O.B., 1315
Aguilar-Cordero, M., 1155
Aguilar, E., 1340
Aguilera, C., 1358, 1361
Aguilera, C.M., 1154, 1188
Aguirre Gallego, M.I., 1302
Agustinho, A., 1298
Ahamed Ibrahim, S., 1190
Ahmad, D., 1180
Ahmad, M., 1265
Ahmed, A., 1313
Ahmed, M., 1326
Ahmed, N., 1164
Aihara, Y., 1335
Ajayi, K., 1270
Âkesson, B., 1144
Akhavan, M., 1136
Akinyele, I., 1369
Al Mamun, A., 1285
Al Othman, Z., 1180
Al-Attas, O.S., 1394
Al-Daghri, N.M., 1394

Al-Dujaili, E., 1193, 1227
Alavi Naeini, A.M., 1145
Alejandra, C., 1149
Alfaris, N., 1180
Alfawaz, H.A., 1394
Alfenas, R.C.G., 1209
Alhambra Expósito, M.R., 

1395
Ali, L., 1382
Aliani, M., 1339
Alkharfy, K.M., 1394
Allemandi, L., 1267
Alligier, M., 1332
Allison, J.D., 1255
Almazán, V., 1362
Almazán Fernández de Bo-

badilla, V., 1376
Alokail, M.S., 1394
Alonso, G., 1253
Alorda, B., 1313
Alothman, A.A., 1394
Alqohaiz, N., 1180
Alquier, T., 1237
Altenberger, J., 1135
Altmaumle, S., 1379
Alves, M., 1232
Alves, R.D.M., 1191
Alzaheb, R., 1208
Åman, P., 1207
Amarasekara, P., 1359
Amiano, P., 1230, 1235
Amigo, H., 1211
Amirthaveni, M., 1216
Amuna, P., 1372
Anari, F., 1305
Anastasia, M., 1286
Anaya, A., 1381
Andang’o, P.E.A., 1162
Andjelkovic, M., 1370
Andrés, P., 1337
Andrews, M., 1251, 1266, 

1278
Androutsos, O., 1293
Anene, N., 1364
Anglin, J., 1133
Anil, S., 1190
Anjana, R.M., 1308
Anjos, T., 1379
Anneke, A., 1392
Antic, T., 1370
Antoine, M.H., 1277
Anton-Paduraru, D., 1317

Anupama, T., 1190
Anzola Santander, A., 1330, 

1331
Aoi, W., 1199, 1318
Aoki, Y., 1258
Aparicio, V.A., 1170
Arambepola, C., 1178
Arancibia, C., 1273
Aranda, C.J., 1320
Aranda, P., 1170
Araujo, M., 1298
Ardiansyah, S., 1213
Arellano, R., 1381
Arenas Villafranca, J.J., 1193
Argüelles, M., 1207
Arias, C., 1298
Arias, N., 1264
Arija-Val, V., 1241
Armstrong, J., 1208
Arnai, P., 1341
Arnaud, A., 1325
Arnold, V., 1228
Arocha-Oriol, C., 1210, 1254
Arós, F., 1384
Arráez Román, D., 1229
Arredondo, M., 1251, 1266
Arredondo-Olguín, M., 1278
Arribas, L., 1266, 1276
Arrizza, C., 1327
Arroyo-Izaga, M., 1224
Artalejo, E., 1355
Artalejo-Ochoa, E., 1340
Artero, E.G., 1222, 1281
Artitdit, P., 1152
Aryee, P., 1313
Asahina, M., 1290
Asenso Barnieh, B., 1144
Asensio-López, M.C., 1389, 

1392
Asghari Jafarabadi, M., 1305
Asha, D., 1308
Aslani, Z., 1317
Åsli, L., 1207
Astrup, A., 1189
Astuti, N., 1367
Aulia, R., 1260
Aumueller, E., 1204
Auricchio, R., 1176
Auricchio, S., 1176
Ausmees, K., 1168
Avellaneda, A., 1389, 1392
Avsar, H., 1309

Aw, W., 1263
Ayeetey, R., 1231, 1301
Ayyalasomayajula, V., 1329
Azabji, M., 1180
Azizi, F., 1135
Azzopardi, K., 1138

B
Baba-Abubakari, B., 1195
Badía, A., 1189
Baek, D., 1150
Baek, H., 1329
Baena-Gomez, M.A., 1304
Bagherzadeh, F., 1317
Bai, P., 1201
Baka, A., 1339
Bakken, T., 1207
Balasubramaniyam, K., 1308
Balboa, P., 1287
Ballesteros-Vásquez, M., 

1355
Ballesteros-Vásquez, N., 1340
Bamia, C., 1207
Bamisaye, B., 1369
Banda, R., 1354
Bandara, P., 1178
Banderali, G., 1327
Baralic, I., 1370
Barba, M.A., 1205
Barbosa, D., 1248
Barekatain, M., 1145
Barja, S., 1341
Barnuevo, M.D., 1338
Barone, M.V., 1176
Barouaca, H., 1153
Barrajón Catalán, E., 1229
Barrera, O., 1273
Barricarte, A., 1207, 1235
Barril, G., 1297
Barro, F., 1325
Bas, M., 1309
Basfi-fer, K., 1378
Bassali, R., 1255
Bast, A., 1250
Bastida, S., 1148, 1297
Battalwar, R., 1211
Bayarsaikhan, D., 1314
Beara, I., 1241
Bechtold-Dalla Pozza, S., 

1170
Bediaga, N.G., 1224

Authors´ Index

Posters T4



1926 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

Bekyarova, G., 1297
Bel-Serrat, S., 1293
Belahsen, R., 1153
Belén, L.R., 1313
Belkacemi, L., 1277
Belonje, A., 1307
Beltrán, C., 1291
Benedetti1, G., 1298
Benedetti, F., 1328
Benito López, P., 1382, 1395
Benlaifa, M., 1349
Benyahia-Mostefaoui, A., 

1192
Beratarrechea, A., 1255
Berger, B., 1337
Bermejo, L., 1206
Bernabé, J., 1338
Berná, G., 1296
Bernal, G., 1386
Berredjem, H., 1349
Berryman, C.E., 1338
Bes-Rastrollo, M., 1203
Besnaci, S., 1349
Betta, K., 1298
Bezerra, F.F., 1316
Bhakta, D., 1152
Bhardwaj, S., 1309
Bhowmik, A., 1143
Bibiloni, M.M., 1278, 1279
Bindels, L., 1332, 1346
Bin, W., 1195
Bissoli, N., 1343
Björck, I., 1339
Blair, S.N., 1222, 1281
Blanch, N., 1198
Blanco-Carnero, J.E., 1319
Blasi, S., 1385, 1386
Boakye, H.A., 1136
Bocco, R., 1267
Bocker, H., 1392
Boeing, H., 1203, 1207
Boindala, S., 1329
Boirie, Y., 1140
Boonlarptaveechoke, C., 

1223
Bordi, P.L., 1338
Borges Mustafa, K., 1302
Borodulin, K., 1276
Borrás Linares, M.I., 1229
Bortolasci, C., 1248
Bosa, V., 1328
Bosch, V., 1377
Boshuizen, H., 1280
Bosi, M.L.M., 1289

Bouchenak, M., 1171
Boutron-Ruault, M.C., 1207
Bouzenada, N., 1185
Bouzerna, N., 1349
Bovisio, M., 1385
Braga, C., 1377, 1380
Brand-Miller, J., 1173
Brandi, P., 1379
Brath, H., 1204, 1261
Bratoeva, K., 1297
Bravo, A., 1149
Breda, J., 1280
Breidenassel, C., 1169, 1293
Bressan, J., 1191, 1209
Brito, A., 1233
Brito, L., 1380
Buckland, G., 1176, 1230, 

1235, 1266
Bueno, G., 1154
Bueno-de-Mesquita, B., 1204, 

1207
Bueno-de-Mesquita, H.B., 

1176
Bufacchi, A., 1306
Bukhari, A., 1367
Bulló, M., 1240, 1241, 1384
Burnard, S., 1300
Busnello, F.M., 1299
Bustamante, D., 1196
Bustamante, M.A., 1365
Bustos, P., 1211
Buthers, J., 1209

C
Caamaño, C.M., 1318
Caballero Villarraso, J., 1376, 

1382
Cabello1, J., 1298
Cabrera, A., 1179
Cabrera-Martínez, A., 1195, 

1210
Cai, X.F., 1390
Caire, G., 1355
Caire-Juvera, G., 1340
Calandrelli, M., 1255
Calbet, A., 1372
Calder, P., 1388
Calderón, C., 1362
Calle-Herrero, J., 1372
Calvente, I., 1320
Calvo, L., 1231
Calvo, M.M., 1224
Calvo, M.V., 1206
Camejo-Jardines, A., 1210

Cameron-Smith, D., 1393
Camiletti-Moiron, D., 1170
Campa-Siqueiros, M., 1340
Campos, D., 1379
Campoy, C., 1379
Canali, R., 1294
Candia, V., 1278
Cani, P., 1332, 1346
Canto, L., 1344
Cañete, R., 1154, 1188
Cañete Estrada, R., 1382
Cañete Vázquez, M.D., 1382
Cao, H., 1134
Cao, M.J., 1205
Capitán-Cañadas, F., 1320
Carbajo, M.A., 1205
Carbonell-Baeza, A., 1170
Cárdena-Villalvazo, A., 1274
Cárdenas, A., 1291, 1296
Cárdenas-Villarreal, V.M., 

1324, 1325
Caridad-Romero, M., 1195
Carl, M., 1162
Carmona, M., 1253
Caro Morente, C., 1302
Carrasco, F., 1378
Carreira, C., 1248, 1379
Carrera, A., 1318
Carvalho, A., 1212, 1370
Casajuana, M.C., 1386
Casas, R., 1240
Casbarien, O., 1189
Cassetti, L.I., 1178
Castaño, J., 1207
Castillo, O., 1341
Castro, G., 1298
Castro, M., 1232
Castro, M.J., 1205
Caverni, A., 1160
Cebolla, A., 1325
Cegatti, J., 1385
Celada, P., 1331
Cercato, C., 1283, 1327, 1328
Cerda-Flores, R.M., 1324, 

1325
Chagas, G., 1316
Chaiwut, N., 1285
Chalamila, G., 1363
Chan, S.T., 1158
Chan, Y., 1239, 1268, 1269
Chang, H.Y., 1289, 1290
Chang, S.J., 1292
Chang, W.C., 1181
Chang-Claude, J., 1207

Chang-Wei, L., 1364
Chao, B., 1224
Chao, P.M., 1147
Chaudhuri, D., 1143
Chávez-Suárez, M., 1340
Chen, A., 1205
Chen, B.H., 1383
Chen, C.Y., 1174
Chen, F., 1148, 1201, 1300
Chen, J.W., 1181
Chen, L., 1292
Chen, M., 1205
Chen, P.C., 1256
Chen, P.Y., 1258
Chen, S.Q., 1223
Chen, T.H., 1290
Chen, T.W., 1290
Chen, W.J., 1197
Chen, W.T., 1146, 1158
Chen, X., 1134
Chen, X.R., 1196
Chen, Y., 1154, 1204, 1205, 

1213, 1288, 1292, 
1312

Chen, Y.H., 1347
Cheng, G., 1147, 1155, 1163
Cheng, I.C., 1219
Cheng, M., 1311
Cheng, X., 1157, 1257
Chen, H.H., 1289, 1290
Cherng, S.H., 1215
Cheserek, M., 1167
Chetrit, C., 1386
Chia-Yang, L., 1173
Chiang, F.C., 1148
Chiang, F.F., 1151
Chiang, H.S., 1383
Chien, Y.W., 1174
Childs, C., 1388
Chin, H.M.L., 1344
Chin, M.Y., 1219
Chirlaque, M.D., 1230
Chiu, W.C., 1347
Chiu, Y.S., 1347
Cho, Y.Y., 1159
Choi, H.Y., 1358
Chomba, M., 1159
Chong, M., 1239
Chong, M.F.F., 1223
Chong, Y.S., 1223, 1239
Chou, P.C., 1183
Christensen, J., 1207
Chung, J., 1182
Chung, J.Y., 1358



1927Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

Chung, T.W., 1219
Chunxia, W., 1391
Churruca, I., 1365
Cisneros, R., 1355
Clarke, M., 1210
Clifton, P.M., 1198, 1212
Coad, J., 1282
Cocate, P.G., 1209
Codoceo, J., 1378
Colega, M., 1239
Colina, N., 1377
Coll, J.L., 1279
Colli, C., 1275
Colombo, M., 1298
Comino, I., 1325
Conceição-Machado, M.E., 

1376
Copeland, L., 1173
Cornejo, V., 1298
Correa-Rodríguez, M., 1360
Corvalán, C., 1208
Cottet, V., 1207
Courteix, C., 1310
Couto, J., 1379
Couture, P., 1179
Covas, M., 1384
Coxam, V., 1235-1237
Crespo, I., 1310
Cresta, A., 1386
Crivelli, M., 1316
Croft, K., 1174
Crovetto, M., 1383
Cruces, J., 1295
Cruz, M., 1206
Cuenca-García, M., 1281
Cuervo, M., 1190
Culebras, J., 1310
Cunha, S., 1377, 1380
Curakova, F., 1280

D
D’Archivio, M., 1314, 1315
da Costa, J.A.C., 1277, 1279, 

1281
da Silva, I.T.F., 1316
Dai, J., 1288
Dalia, C., 1200
Dallimore, J., 1300
Dallongeville, J., 1169
Damasceno, N., 1262, 1354, 

1355
Damayanti, T., 1367
Damsgaard, C., 1189
Danks, R., 1362

Daoud, G., 1377
Davidson, I., 1193
Dávila-Arias, D., 1320
Davin, N., 1310
Davis, C., 1169, 1255
De Castro, N.M., 1295
De Henauw, S., 1169
De Irmenci, N., 1137
De la Fuente, M., 1295
de la Torre, M.J., 1304
de Leris, J., 1153
de Lorgeril, M., 1153
de Pancorbo, M.M., 1224
De Raco, P., 1385
De Schepper, J., 1188
De Schutter, I., 1188
de Silva, P.A., 1359
De Teresa, C., 1187
De Wachter, E., 1188
Defagó, M., 1267, 1282
Degerud, E.M., 1319
Del Castillo, M., 1371
Del Cornò, M., 1314
Delgado-Andrade, C., 1294, 

1295
Delgado-Fernández, M., 

1170
Delgado-Pando, G., 1331
Delgado-Rico, E., 1360
Delzenne, N., 1332, 1339, 

1346
Deng, B., 1300
Deng, J., 1356
Deng, Y.Y., 1390
Derose, K., 1239
Desport, J.C., 1228
Desroches, S., 1179
Deutsch, M., 1247
Devreker, T., 1188
Dewulf, E., 1332
Diaconu, G., 1317
Díaz Asensio, C., 1224
Díaz Castro, J., 1187
Díaz-Domínguez, M., 1210, 

1254
Díaz-Fuentes, Y., 1210, 1254
Díaz López, A., 1384
Díaz-Sánchez, M.E., 1179, 

1195, 1210, 1254
Dichi, I., 1379
Dickey, W., 1210
Diego Quintaes, K., 1175
Dierkes, J., 1319
Dik, V., 1207

Dikic, N., 1370
Dilashan, P., 1178
Dillon, D., 1286
Dimitrova, E., 1249, 1280
Discepolo, V., 1176
Dissanayake, B.S., 1178
Djazayeri, A., 1145
Djokomoeljanto, R.R.J., 1323
Djordjevic, B., 1375
Domínguez, A., 1341
Domínguez-López, M., 1177, 

1201
Doneda, D., 1238
Dong, B., 1356
Donis, I., 1224
Dorronsoro, M., 1230
Dou, Y., 1322
Doworzak, S., 1204
Doyle, M.P.M., 1318
Drummond, S., 1193
Duan, R., 1155, 1163
Duell, E.J., 1203, 1204
Dutra, L., 1388
Dwi Handayani, N., 1213
Dworzak, S., 1230
Dye, L., 1362
Dzieniszewski, J., 1226

E
Ebrahim, S., 1273
Edalati, S., 1317
Edel, A., 1339
Egal, A., 1151
Egashira, K., 1263
Eggersdorfer, M., 1391
Eghtesadi, S., 1135
Ek, K., 1173
El-Bassyouni, H., 1199
El Kabarity, R., 1271
El Shebini, S., 1164
Elegido, A., 1337
Elli, N., 1385
Elmadfa, I., 1145, 1232
Elmeaudy, P., 1385
Elorriaga, N., 1282
Emakam, F., 1180
Enkhtaivan, G., 1314
Eraña, L.F., 1224
Erlich, K., 1168
Escala, L., 1239
Escalante-Izeta, E., 1368
Escalante, M., 1224
Escalona, R., 1149
Eschalier, A., 1310

Escobal, N., 1298
Esfarjani, F., 1145
España-Romero, V., 1222
Espinos, J.C., 1206
Esposito, M.G., 1200
Esposito, T., 1200
Esteva, E., 1149
Estrada-García, T., 1343
Estruch, R., 1240, 1241, 1384
Etxeberría, U., 1264
Ezz El-Arab, A., 1260

F
Faba, J., 1386
Fabusoro, O., 1293
Fadupin, G., 1228, 1293
Fagherazzi, G., 1207
Fallucca, F., 1195, 1306
Fan, F., 1288
Fang, Y., 1154
Fang, Z., 1312
Fan, W., 1201
Fan, Y., 1288
Fappa, E., 1371
Fardet, A., 1140
Farhat, G., 1227
Faria, E., 1389
Faria, F., 1389
Faria Moreira, D.C., 1175
Farias, H., 1239
Farias, M., 1341
Farvid, M.S., 1137
Fatema, K., 1382
Fatmawati, N., 1260
Faus Felipe, V., 1193
Fawzi, W., 1363
Fayemendy, P., 1228
Feizi, A., 1145
Feliu, M.S., 1189
Feliu, S., 1178
Feng, D., 1201
Feng, Q., 1363
Feres, O., 1377
Fernandes, A.E., 1283, 1327, 

1328
Fernández, I., 1196
Fernandez, M., 1170, 1320
Fernández-Cándido, J., 1241
Fernández Gutiérrez, A.V., 

1229
Fernández-Palacios, L., 1294
Fernández Rosado, F., 1133
Fernández-Somoano, A., 

1320



1928 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

Ferragut Rodríguez, J.A., 
1229

Ferrari, P., 1207
Ferreira, C.N., 1368
Ferriolli, E., 1191
Fialip, J., 1310
Filesi, C., 1315
Fiol, M., 1241
Fisberg, M., 1232
Fisberg, R., 1212, 1232
Fischer, G., 1328
Fleming, J.A., 1338
Flores, M., 1284
Flores-Navarro, C., 1360
Flores-Peña, Y., 1324, 1325
Fokou, E., 1184
Fonseca, A., 1266
Fonseca, M.J.M., 1315
Fontalva Pico, A.A., 1193
Fontecha, J., 1206
Formiguera-Sala, X., 1256
Foroughi, M., 1136
Forster, E., 1261
Fort, E., 1276
Fragopoulou, E., 1247
Franceschini, S., 1388, 1389
Franciscovic, M., 1241
Freisling, H., 1207
Freitas, P., 1344
Frontela-Saseta, C., 1294
Fu, Y., 1360
Fui Chee, W., 1269
Fujii, M., 1183, 1184
Fujimura, S., 1183, 1184
Fujisawa, K., 1218
Fujiwara, C.T.H., 1283, 1327, 

1328
Fukui, M., 1318
Fukushima, H., 1218
Fulcar, M., 1239
Furukawa, Y., 1261, 1347

G
Galante, A., 1275
Galaz, M.I., 1287
Galdino Dos Santos, L., 1373
Galgani, J., 1273
Gallego, J.L., 1201
Gálvez Moreno, M.A., 1382
Gandara Adan, N., 1193
Gan, W.Y., 1270
Gao, D., 1339
Gao, J., 1360
Gao, X., 1390

García, A., 1206
García, L., 1353
García, M., 1177
García-Alonso, F.J., 1250
García-Arnés, J.A., 1201
García-Cuenca, M., 1293
García De Diego, L., 1190
García-Esteban, R., 1320
Garmendia, M.L., 1208
Garrido, I., 1392
Ge, H., 1292
Gea, A., 1203
Geereddy, B.R., 1198
Geleijnse, M., 1280
Geok, L.K., 1225
Georgiadi, T., 1371
Georgoulis, M., 1247
Geringer-Manakanatas, N., 

1135
Gessani, S., 1314
Gesteiro, E., 1148
Gheorghe, A., 1337
Giammarioli, S., 1314
Gikonyo, N., 1306
Gil, A., 1154, 1188, 1233, 

1319, 1358, 1361
Gil-Campos, M., 1154, 1188, 

1304, 1358, 1361
Gilbert, R.G., 1333
Giménez, M.J., 1325
Giovannini, C., 1315
Giovannini, M., 1327
Giralt, M., 1330, 1386
Gluckman, P., 1223, 1239
Göbüt, N., 1137
Goda, T., 1263
Godfrey, K., 1239
Godin, J.P., 1337
Godoy, D., 1181
Godoy, I., 1341
Godwin, J., 1208
Goehnix, M., 1298
Gohari, M., 1135
Gómez, M., 1186, 1187
Gómez-Candela, C., 1206
Gómez-Gómez, V.P., 1250
Gómez-Martinez, S., 1337
Gong, C., 1311
Gong, J.H., 1359
González, A., 1358
González, C., 1266
González, C.A., 1176, 1203, 

1235
González, M., 1278, 1330

González, M.P., 1342
González, R., 1264, 1265, 

1331
González, S., 1191
González-Barrio, R., 1250
González-Bermúdez, C.A., 

1294
González-Gross, M., 1169
González-Jiménez, E., 1155, 

1360, 1395
Gonzalez-Molero, I., 1177, 

1201
González-Rodríguez, L., 

1340
Gonzalo-Marín, M., 1177, 

1201
Goto, T., 1333
Gottrand, F., 1169, 1293
Gower, B.A., 1255
Graell, M., 1337
Grajeda-Cota, P., 1340
Grandisoli, L., 1262
Greenwald, S., 1354
Griffiths, H., 1339
Grijalva, I., 1355
Grioni, S., 1387
Grossmann, M., 1248
Guerra-Montané, Z., 1210
Guicheux, J., 1237
Guida, R., 1253
Guillot, E., 1355
Gulati, S., 1366
Gunanti, I., 1285
Gunawardana, H.P., 1374
Guo, L.L., 1215
Guo, Z., 1201
Guowei, L., 1166, 1167
Gupta, S., 1147
Gusnanto, A., 1362
Gutiérrez, L., 1255
Gutiérrez, M., 1245
Gutiérrez, S., 1368
Gutiérrez-Coronado, L., 1340
Guzmán, R., 1339
Guzmán-Rivero, M., 1144

H
Habicht, S., 1216, 1217
Haddad, E., 1341, 1342
Hadisaputro, S., 1323
Hadjilucas, E., 1339
Hadjipetrov, N., 1249
Hadjziane, H., 1350
Haenen, G.R., 1250

Haider, C., 1135
Halle, M.P., 1304
Halpern, A., 1283, 1327, 1328
Hamdaoui, M.H., 1272
Hamid, S.K., 1165
Hamilton, V., 1298
Hamsinah, S., 1367
Hamuka, J., 1274
Han, J.H., 1227
Han, S.Y., 1359
Han, X., 1322
Handjieva-Darlenska, T., 

1189
Hanroongroj, T., 1142
Hany, E.G., 1326
Harada, N., 1394
Harald, K., 1276
Harbige, L.S., 1372
Hariya, N., 1263
Harnroongroj, T., 1334
Haro, J.F., 1233
Haryono, R., 1138
Hasanuddin, H., 1367
Hasegawa, G., 1318
Hasegawa, M., 1141
Hasegawa, T., 1182
Hasenegger, V., 1232
Hashemi, M., 1157
Hashimoto, T., 1335
Haslberger, A.G., 1204, 1230
Hassan, N.E., 1164
Hassan, T., 1260
Haw-Wen, C., 1173
Hawkins, C., 1363
Hazewindus, M., 1250
Hazizi, A.S., 1270
He, J., 1255
Heber, J.R., 1281
Hedayati, M., 1135
Hejar, A.R., 1268, 1269
Hejazi, M.E., 1303
Hejazi, N., 1225
Helegbe, G., 1313
Heliövaara, M., 1147
Hendriksen, M., 1280
Henry, J., 1262
Hermsdorff, H.H.M., 1209
Hernández-Carranco, R.G., 

1324
Hernández-Hernández, H., 

1179, 1254
Hernández-Hernández, H., 

1210
Hernández-Lozano, M., 1195



1929Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

Hernández-Triana, M., 1179, 
1195, 1210, 1254, 
1306

Herrera Martínez, A., 1395
Hertzmark, E., 1363
Hevia, M., 1287
Higashi, A., 1199
Higashie, A., 1318
Hine, B., 1387
Hino, S., 1352
Hippe, B., 1204, 1230
Hirano, H., 1152
Hirano, K., 1352
Hirano, N., 1199
Hiraoka, M., 1139
Hiroko, H., 1394
Ho, C.C., 1146
Ho, S., 1307
Hodges, L., 1282
Hodgkinson, A., 1387
Hoey, L., 1210
Hoffmann, G., 1161
Hoiyeephoo, K., 1229
Holecek, M., 1323
Holmberg, H.C., 1372
Holmes, V., 1192
Holst, C., 1189
Hong, M.K., 1159
Hoogeboom, D., 1392
Horinishi, E., 1138
Hossain, S., 1382
Hosseini-Esfahani, F., 1135
Hou, Y.C., 1214, 1215
Hsia, C.H., 1174
Hsieh, C.H., 1147
Hsiung, C., 1214
Hsu, S.H., 1383
Hsueh, P.H., 1219
Htet, M.K., 1143
Hu, X., 1360
Hu, Y.M., 1172
Huang, C., 1202
Huang, C.C., 1347
Huang, C.J., 1216
Huang, C.Y., 1215
Huang, M.S.L., 1225
Huang, Y.C., 1148, 1151
Huang, Y.M., 1356
Huang, Z., 1213
Huertas, J.M., 1235
Huh, W.S., 1159
Hui, C., 1357
Hupkens, E., 1277
Hurford, D., 1387

Hurtós, L., 1266, 1276
Huybrechts, I., 1293
Huysentruyt, K., 1188

I
Iacovelli, A., 1314, 1315
Iamopas, O., 1152
Ibiebele, T., 1186
Ibrahim, G., 1260
Ichie, M., 1384
Idris, I., 1367
Ifebi, O., 1364
Ikarashi, M., 1141
Ikoma, K., 1152
Imai, S., 1216
Imaizumi, K., 1261, 1290
Imungi, J., 1278, 1332
Inagaki, K., 1138
Inostroza, J., 1378
Inoue, K., 1367
Inui, H., 1394
Inukai, A., 1381
Irazola, V., 1255, 1282
Isabel, L., 1325
Ishikawa, S.I., 1345
Ishimura, M., 1335
Ismail, E., 1213
Itimu, I., 1392
Iwami, S., 1335
Iwao, C., 1259
Iwasa, Y., 1290
Iwase, H., 1318
Iyawe, H., 1163
Izu, H., 1160

J
Jääskeläinen, T., 1147
Jablonowska-Lietz, B., 1194
Jackson, J., 1208
Jafar, N., 1165
Jahn, D., 1204
Jain, G., 1309
Jakaitiene, A., 1225
Jakszyn, P., 1207
Jalali, M., 1145
Jalali-Farahani, S., 1135
Jamaluddin, R., 1220
James, M., 1393
Janczuk, M., 1251
Janiszewska, K., 1274
Janthranant, G., 1172, 1229
Jarosz, M., 1226, 1242, 1244-

1246, 1316
Jarrahi, M., 1134

Jayasundar, R., 1147
Jayawardena, R., 1350
Jebb, S., 1189
Jeenkao, N., 1351
Jenab, M., 1207
Jesiotr, M., 1385
Jesus, P., 1228
Jia, H., 1263
Jiang, A., 1363
Jiang, G., 1311
Jiang, H., 1171
Jiang, J., 1205
Jiménez, A.I., 1362
Jiménez, J.M., 1205
Jiménez-Colmenero, F., 1331
Jiménez Rodríguez, J., 1326
Jiménez Sánchez, F., 1298
Jin, H.Z., 1157
Jin, Y., 1329
Joglekar, A., 1309
Jorge, L., 1375
Jose, N., 1150
Joseph, A., 1268, 1269
Joubert, G., 1234
Jousilahti, P., 1276
Juanola-Falgarona, M., 1240, 

1241, 1384
Judiono, J., 1323, 1324
Jun-dong, Z., 1357
Jurado, E., 1296
Juvonen, K., 1339

K
Kaddous, A., 1171
Kadono, M., 1318
Kadota, Y., 1381
Kadowaki, M., 1183, 1184
Kafatos, A., 1189, 1293
Kagawa, M., 1139
Kagawa, Y., 1139
Kai-Li, L., 1173, 1246
Kajanachumpol, S., 1139
Kajiyama, S., 1216
Kamal, N., 1136
Kamal, S., 1199
Kamal Guha, S., 1143
Kamenova, V., 1249
Kaminskas, A., 1141
Kanazawa, K., 1335
Kang, L., 1364
Kang, M.H., 1227
Kang, M.K., 1357
Kang, Y.H., 1357, 1359
Kano, Y., 1333

Karfopoulou, E., 1296
Karoune, R., 1185
Kasezawa, N., 1263
Kasim, A., 1313
Katayama, T., 1197
Kato, H., 1263, 1291
Kato, N., 1160, 1182, 1367
Katulanda, P., 1359
Kawada, T., 1333
Kawauchi, A., 1261
Kayamba, V., 1159
Keast, R., 1138
Kelishadi, R., 1145
Kelly, P., 1159, 1354
Keogh, J.B., 1198, 1212
Keshani, P., 1137
Key, T., 1207
Kfutwah, J., 1180
Khalafi, M., 1145
Khaled, M.B., 1393
Khalifa, M., 1136
Khamvang, S., 1285
Khan, N., 1394
Khan, T., 1382
Kholoussi, S., 1199
Khoo, C.M., 1214
Khoo, E.Y.H., 1223
Kim, C.Y., 1380
Kim, J., 1182
Kim, K.H., 1380
Kim, M.J., 1333
Kim, S.H., 1329
Kim, T.S., 1227
Kimoto, A., 1160
Kirel, B., 1137
Kishimoto, Y., 1263
Kitaura, Y., 1367, 1381
Kives, J., 1206
Kivits, L., 1387
Kiziltan, G., 1160, 1168, 1169
Klangjareonchai, T., 1217
Klawisait, K., 1172, 1229
Klumbiene, J., 1185
Knekt, P., 1147
Kobayashi, Y., 1318
Kochhar, S., 1337
Kokubo, Y., 1347
Kontogianni, M., 1247
Koppeschaar, H., 1392
Kosugi, S., 1141
Koutras, Y., 1296
Kovarik, M., 1323
Kovela, S., 1187
Koyama, Y., 1141



1930 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

Krawinkel, M., 1180, 1216, 
1217

Kriaucioniene, V., 1177, 1185
Kris-Etherton, P.M., 1338
Krishnakumar, S., 1329
Krishnaswamy, K., 1308
Krogh, V., 1207, 1387
Ku, C.M., 1272
Kuar, G., 1393
Kubota, M., 1183, 1184
Kucinskas, V., 1225
Kucinskiene, Z.A., 1225
Kühn, T., 1207
Kullisaar, T., 1166, 1168
Kumagai, T., 1184
Kune ová, M., 1189
Kuo, P.L., 1181
Kuria, E., 1306., 1308
Kurpad, A.V., 1243
Kuruppu, S., 1178
Kusuma, M.T., 1369
Kusumaningtyas, I., 1260
Kwek, K., 1239
Kwok Choong, C.L., 1225
Kwon, S.O., 1358
Kyle, J., 1374
Kyrø, C., 1207

L
La Vallée, R., 1339
Laatikainen, T., 1276
Labayen, I., 1169, 1255
Lahmann, P.H., 1186
Lahtinen, S., 1339
Lai, S.E., 1215
Laliena, A., 1310
Lamarche, B., 1179
Lamri-Senhadji, M.Y., 1192
Lan, Y.C., 1151
Lanas, F., 1255
Landberg, R., 1207
Lania, G., 1176
Lansink1, M., 1339
Lanyau-Domínguez, Y., 1210
Lara, M., 1211
Larque, L., 1319
Larsen, T., 1189
Lartey, A., 1231, 1249, 1301
Lasa, A., 1365
Lategan, R., 1156
Lavado, E., 1248
Lawton, C., 1362
Lax, A., 1389, 1392
Le, G., 1171, 1257

Le, G.W., 1196
Le, Y., 1300
Lee, C.H., 1286
Lee, C.J., 1219
Lee, D.C., 1222, 1281
Lee, H.J., 1227
Lee, S.S., 1286
Lee, Y., 1286
Lee, Y.J., 1286
Lee, Y.S., 1214, 1223, 1239
Leelahagul, P., 1172, 1229, 

1285
Leelahakul, V., 1217
Leenders, M., 1207
Leis, M., 1188
Leis, R., 1154, 1358, 1361
Leiva, E., 1266
Léotoing, L., 1235-1237
Leow, M., 1214, 1262
Lepri, S., 1379
Lesjak, M., 1241
Liang, H., 1322
Liang, Y., 1140
Libuda, L., 1293
Li, C.C., 1214, 1215, 1347
Li, D., 1360
Li, H., 1346
Li, J., 1213
Li, J.J., 1373
Li, K., 1360
Li, L., 1257
Li, L.B., 1373
Li, R.X., 1390
Li, S.C., 1256
Lie, J., 1311
Lim, A.L., 1239
Lim, S.Y., 1174
Lima, F., 1380
Limbong, M., 1367
Lin, C.C., 1148
Lin, J.Y., 1183, 1272
Lin, Q., 1356
Lin, S., 1202
Lin, X., 1346, 1390
Lin, Y., 1205
Lin, Y.C., 1158
Lin, Y.J., 1219
Linardakis, M., 1189
Liu, C.H., 1219
Liu, E., 1363
Liu, J.J., 1197, 1356
Liu, K.L., 1258
Liu, L., 1322
Liu, P.X., 1215

Liu, S., 1311
Liu, T.C., 1258
Liu, W.H., 1158
Liu, X., 1202, 1312, 1322, 

1390
Liu, X.X., 1344
Liu, Y., 1155, 1163, 1288
Liu, Y.L., 1344
Liu, Z., 1300
Liutkevicius, A., 1141
Ljuslinder, I., 1207
Llompart, I., 1278
Llorente, M.J., 1318
Llorente-Cantarero, F.J., 1304
Lluís, L., 1330
Lobaccaro, J.M., 1200
Lobato, L., 1248
Lobo Támer, G., 1302
Loft, S., 1207
Lokunarangoda, N., 1350
Løland, K.H., 1319
Lombard, M., 1307
Long, K., 1284, 1285
Long, Y., 1357
Longo, G.Z., 1209
Loonam, C., 1234
López Alvarenga, C., 1256
López-Bueno, M., 1395
López Casado, M.A., 1302, 

1376
López de Fruto, V., 1386
López Delgado, N., 1189
López de Romaña, D., 1233
López-Frías, M., 1186, 1187
López González, B., 1326
López-Hernández, D., 1343
López-Nicolás, R., 1294
López-Uriarte, P., 1274
Losa-Reyna, J., 1372
Louala, S., 1192
Loubna, B., 1317
Louhibi Rubio, L., 1382
Louis-Auguste, J., 1354
Louvera Silva, K.A., 1175
Lu, L., 1346
Lu, M., 1154
Lu, M.L., 1344
Lu, Y., 1140, 1288
Ludwig, C., 1217
Luján-Barroso, L., 1203, 1204
Luna-Parra, L., 1340
Luoh, J.W., 1216
Lynda, B., 1352
Lysiak-Szydlowska, W., 1251

M
Ma, A., 1322
Ma, X., 1213
Ma, Y., 1257
Mabrouk, R.R., 1271
Macarulla, M.T., 1264
Machón, M., 1230
Macías, V., 1379
Madah Silatsa, J., 1184
Madan, J., 1211
Maddipati, K.R., 1393
Maffei, L., 1313
Maghsumi Noroozabad, L., 

1303
Maglio, M., 1176
Mahfouz, E., 1136
Mahillon, J., 1346
Mahmud, R., 1367
Malaisse, W., 1277
Malandkar, A., 1211
Maldonado Lozano, J., 1376
Malek-Zadeh, C.H., 1368
Malfroot, A., 1188
Malillos, P., 1362
Man-tian, M., 1357
Manba, N., 1141
Mancini, M., 1327, 1328
Mancini, M.C., 1283
Mandarino, J., 1248
Maniglia, F.P., 1277, 1279, 

1281
Manikonda, S., 1187
Manikuttan, M., 1150
Manios, Y., 1247
Männistö, S., 1276
Mantovani, M., 1379
Manzoli de Sá, J.S., 1175
Maracy, M.R., 1157
Marchini, J.S., 1368
Marchioni, D., 1212, 1232
Marcos, A., 1169, 1293, 1337
Mardones, F., 1341
Margariti, A., 1247
Marín-Leon, L., 1373
Mariño, M., 1377
Marks, G., 1285., 1333
Marlúcia Assis, A., 1376
Marniemi, J., 1147
Marquis, G., 1249
Martínez, H., 1239
Martínez, J., 1189
Martínez, J.A., 1190, 1264



1931Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

Martínez-Augustín, O., 1264, 
1265, 1320, 1330, 
1331

Martínez-Cañamero, M., 
1352, 1353

Martínez-Carrillo, B.E., 1287
Martínez-González, M., 

1203, 1240, 1241, 
1384

Martínez-Pineda, M., 1160
Martínez-Puig, D., 1386
Martínez-Tome, M., 1253
Martínez-Zaldivar, C., 1379
Martínez-Zazo, A.B., 1362
Martín, F., 1296
Martín, L., 1224
Martín, M.V., 1233
Martín-Pozuelo, G., 1250
Martinón, N., 1358
Maruyama, S., 1138, 1384
Mascaraque, C., 1264, 1265, 

1331
Mascaraque, M., 1340
Mascaraque Molina, C., 1330
Masella, R., 1314, 1315
Mata, A., 1206
Matencio, E., 1233
Matos, D., 1195
Matsuda, M., 1216
Matsuda, T., 1352
Matsumaru, K., 1160
Matsushita, N., 1367
Maury, E., 1149
Mayo, A., 1205
Mazeikiene, A., 1225
Mbiatat, H.G., 1304
Mbithe, D., 1306
Mbofung, C.M., 1304
McDonald, N., 1387
McKenzie, J.M., 1271
McKinley, M., 1192
McNeill, G., 1374
McNulty, H., 1210
Meaney, A., 1343
Meaney, E., 1343
Meaney, M., 1223
Medeiros, T., 1299
Medina, I., 1330
Medina, M., 1144
Mekhancha-Dahel, C.C., 

1185
Mekki, K., 1171
Meknassi, D., 1171
Mekus, M., 1242, 1244-1246

Melendez-Araújo, M., 1373, 
1375

Mello, A., 1354, 1355
Melloni, B., 1228
Melo, M.E., 1283, 1327, 1328
Mendes, A., 1212
Mendes Camargo, D.F., 1373
Méndez, L., 1330
Menéndez, V., 1235
Meng, X., 1363
Merazka, A., 1317
Merold, C., 1204
Mesa, M.D., 1233
Mesri, N., 1305
Messaoudi, A., 1171
Mestana, S., 1371
Mestre, G., 1385, 1386
Mestriner-Junior, W., 1368
Metin, S., 1168, 1169
Meyer, A., 1232
Mi, M.T., 1258
Michaylov, R., 1280
Micol Molina, V., 1229
Midtun, O., 1319
Mikovic, N., 1370
Milagro, F., 1264
Millett, C., 1273
Milovanovic, S., 1375
Mimica- Duki, N., 1241
Minami, H., 1218
Ming-liang, C., 1357
Miot-Noirault, E., 1235-1237
Miranda, J., 1240, 1365
Miranda-Díaz, M., 1195
Mireille, C., 1326
Mirmiran, P., 1135
Misra, A., 1366
Mittelstadt, S.D., 1238
Miura, K., 1146
Miyaki, H., 1139
Miyamoto, Y., 1347
Mizutani, Y., 1291
Mkhize, X., 1221
Mochizuki, K., 1263
Mohamadi, E., 1164
Mohammadi, B., 1305
Mohammadi, F., 1145
Mohan, V., 1308
Mohd Nasir, M.T., 1270
Mohd Shariff, Z., 1269, 1301
Mohd Taib, M.N., 1269
Molina, E., 1230
Molina, M., 1343
Molina-López, J., 1326

Molina-Montes, E., 1235
Molina-Portillo, E., 1235
Molina Puerta, M.J., 1395
Molinar-Toribio, E., 1330
Moliner-Urdiales, D., 1222
Mollik, E., 1312
Molnar, D., 1169, 1293
Monda, M., 1200
Montero, M., 1386
Montero-Alonso, M.A., 1395
Montero-Díaz, M., 1254
Montes, F., 1325
Montoya-Juarez, R., 1360
Moraes, D., 1379
Moraes, L.T., 1376
Morais, D., 1388
Morales, M., 1273
Moreno, A., 1267
Moreno, C., 1230
Moreno, L.A., 1154, 1169, 

1293
Moreno Carretero, G., 1193
Moreno-López, V., 1210, 

1254
Moreno Torres, R., 1376, 

1379
Morera, M., 1378
Morgano, M.A., 1175
Mori, H., 1290
Morillas-Ruiz, J.M., 1175
Moriña, D., 1386
Morishita, S., 1152
Morita, I., 1138
Mota, C., 1361
Mouliou, K., 1296
Mouratidou, T., 1293
Mrugacz, M., 1202
Mtasiwa, D., 1363
Muchemi, G., 1278, 1332
Mujica, M.F., 1233
Muktabhant, B., 1351
Mulero, J., 1338
Mullapudi, S., 1329
Mullen, A., 1234
Müllner, E., 1261
Munni, U.S., 1382
Muñoz-Cachón, M.J., 1224
Muñoz Jiménez, C., 1395
Murakoshi, M., 1152
Murcia, M.A., 1253
Murthy, M., 1187
Muthike, C., 1278, 1332
Muthmainna, N., 1260
Muya, A., 1363

Muzy, T., 1315
Mwangi, A.M., 1162
Mwangi, M.N., 1162
Mwiru, R., 1363
Mykkänen, H., 1339
Myrissa, K., 1362

N
Nadano, D., 1352
Nadhiroh, S.R., 1321
Nadkarni, V., 1211
Nagai, I., 1366
Nagai, M., 1366
Nagao, K., 1290
Nagao, M., 1258
Nagaso, T., 1290
Nagle, C.M., 1186
Nakagiri, H., 1290
Nakamura, N., 1318
Nakamura, Y., 1261
Nakano, Y., 1394
Nakayama, A., 1199
Nanayakkara, M., 1176
Napier, C., 1221
Napoli, C., 1196
Nappanveettil, G., 1165
Narsaria, A., 1211
Nashed, R., 1136
Nasiri Reineh, H., 1134
Natali, A.J., 1209
Navarrete, C.L., 1287
Navarro, A.M., 1370
Navarro-González, I., 1250
Navarro Medina, A., 1302
Navarro-Prado, S., 1395
Navigante, A., 1189
Navti, L., 1170
Ndanu, T., 1231, 1301, 1372
Ndungu, Z., 1306
Nemani, H., 1165, 1187, 1198
Nestares, T., 1186, 1187
Netto, C.B., 1238
Neville, C., 1192
Newman, L., 1138
Neyrinck, A., 1332, 1346
Nganya, I., 1228
Ng, O.C., 1268, 1269
Ngoinangeh, F.E., 1162
Ngole, M.E., 1162
Nieblas, R., 1355
Nieto, P., 1253
Niknam, M., 1157
Nishino, H., 1152
Niu, J.Q., 1344



1932 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

Nnam, N.M., 1254
Noakes, P., 1388
Noguchi, T., 1138
Noh, H., 1182
Nomura, A., 1152
Nonino, C.B., 1368
Nortier, J., 1277
Nova, E., 1337
Novrianto, Y., 1218
Nowicka, G., 1194
Nti, H., 1249
Nygård, O., 1319

O
O’Dell, S., 1234
Obon-Santacana, M., 1203, 

1204
Ochoa, J., 1187
Ochoa, T., 1368
Ocón, B., 1320
Ocón-Hernández, O., 1320
Oduro-Obeng, H., 1247
Ogaya, Y., 1199
Oh, H.Y., 1159
Oh, K., 1329
Oh, S.I., 1329
Oh, S.Y., 1358
Okajima, T., 1352
Okamoto, K., 1259
Oktoviani, N., 1260
Oldewage-Theron, W., 1151, 

1221
Oliva, M.L., 1313
Oliva, S., 1206
Olivares, M., 1233
Oliveira, A., 1209
Oliveira, F.C.E., 1191
Olivera, H., 1255
Olmedilla-Alonso, B., 1331
Olsen, A., 1207
Oly-Alawuba, N.M., 1254
Olza, J., 1154, 1188, 1304, 

1319
Olza, Y., 1358, 1361
Olza Meneses, J., 1388
Omidvar, N., 1252
Ongroongruang, S., 1268
Ono, T., 1152
Orduño-Flores, M., 1340
Oros-Pantoja, R., 1287
Ortega, F.B., 1169
Ortega, M., 1355
Ortega-Anta, R., 1340
Ortega Páez, E., 1376

Ortega-Vélez, M.I., 1340
Ortiz, P., 1371
Ortiz de Urbina, J., 1310
Ortiz-Feliz, R., 1325
Ortiz-Lazareno, P., 1274
Osaki, A., 1160
Oshima, K., 1352
Ostachowska-Gasior, A., 

1336
Ostadrahimi, A.R., 1303
Östman, E., 1339
Otazua, P., 1224
Otero Vidal, L., 1253
Otitoola, O., 1151
Otoo, G., 1231, 1301
Ouardia, S., 1352
Oulamara, H., 1351
Ouyang, W., 1288
Overvad, K., 1207
Owe, I.W., 1286
Owusu, W., 1248

P
Padilla-Galindo, M., 1274
Pagán, A., 1319
Paganini, A., 1196
Pai, M.H., 1172, 1197, 1214, 

1215
Paik, H., 1182
Pajares, M.A., 1342
Paknahad, Z., 1157
Pala, V., 1387
Palacio-Vales, P., 1175
Palacios, G., 1169, 1293
Palar, K., 1239
Palinkas, M., 1368
Pallaro, A., 1196
Palli, D., 1207
Palma-Durán, S.A., 1340
Palmqvist, R., 1207
Pang, W.W., 1239
Panico, S., 1207
Papadaki, A., 1189
Papatheodoridis, G., 1247
Papell, I., 1386
Paras Chavez, C., 1388
Parhofer, K., 1170
Park, H.S., 1358
Park, S., 1220
Park, S.H., 1357
Park, Y., 1150, 1329
Parra, A., 1368
Parrilla, J.J., 1319
Pascual-Figal, D., 1389, 1392

Pastor, F.J., 1389
Pastoriza, S., 1294, 1295
Patellongi, I., 1367
Pathirana, A., 1350
Paul, L., 1342
Paula, F.J.A., 1370
Pazos, M., 1330
Pedrón-Giner, C., 1362
Peirano, P., 1245
Peiró, I., 1266, 1276
Peixe, T., 1248
Peltonen, M., 1276
Peluzio, M.C., 1209, 1389
Peñafiel, C., 1250
Peñas, C., 1340
Pereira, A., 1208, 1248
Pereira, J., 1212
Pereira, P., 1389
Pereira, T.G., 1299
Pérez Aragón, A., 1302
Pérez de la Cruz, A., 1302
Pérez-Jiménez, J., 1330
Pérez Lobato, R., 1320
Pérez-Muñoz, Y., 1210
Perez-Navero, J.L., 1304
Pérez Sánchez, A., 1229
Pérez-Suárez, I., 1372
Peria, F., 1377, 1380
Periago, M.J., 1250
Perman, M., 1189
Perona, J.S., 1155
Perovic, N., 1267
Peso-Echarri, P., 1294
Peter, S., 1391
Peters, P., 1207
Petersen, K.S., 1212
Petkeviciene, J., 1177, 1185
Pfeiffer, A., 1189
Pfrimer, K., 1191
Philippe, C., 1237
Pianesi, M., 1195, 1306
Pichardo-Ontiveros, E., 1256
Pico, L., 1378
Pienaar, M., 1234
Pierce, G., 1339
Pimsingh, N., 1268
Pinto, E., 1376
Pinyosirikul, U., 1142, 1334
Piñeiro, A., 1178
Pischon, T., 1207
Pita-López, M., 1274
Pita-Rodríguez, G., 1179, 

1210
Pizarro, F., 1233

Plada, M., 1189
Plahar, W., 1248
Planells del Pozo, E., 1326
Planes, J., 1389, 1392
Pobee, R., 1248
Poggio, R., 1255
Poh, B.K., 1348
Poitout, V., 1237
Pollak, F., 1273
Pollock, N.K., 1255
Ponce-González, J.G., 1372
Ponchai, W., 1172
Pons, A., 1278, 1279
Ponzo, J., 1255
Popova, D.V., 1249, 1280
Porrata-Maury, C., 1195, 

1306
Portillo, M., 1240
Portillo, M.P., 1264
Possa, G., 1232
Pothan, S., 1165
Pothana, S., 1187
Pothani, S., 1187, 1198
Prat, M., 1206
Premakumari, S., 1216
Premaratne, S., 1350
Previdelli, A., 1212
Prieto, I., 1352, 1353
Prieto-Sánchez, M.T., 1319
Priore, S., 1388, 1389
Privat, A.M., 1310
Pruetthipan, A., 1223
Przybylowicz, K., 1274
Puddey, I., 1174
Puengputtho, W., 1229
Puentes, I., 1179, 1195
Puentes-Márquez, I., 1210
Puig-Peña, Y., 1210
Putadechakum, S., 1217
Putcha, U., 1329
Putchha, U., 1165
Putchha, U.K., 1187

Q
Qadri, S.S., 1329
Qian, L., 1300
Qian-yong, Z., 1357
Qi, C., 1171
Qin, A., 1311
Qi, X., 1357
Queiroz, A., 1389
Quilter, M., 1282
Quintero-Alejo, M.E., 1210
Quinto, E., 1205



1933Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

Quiñones-Diaz, L.J., 1256
Quirós, R., 1230

R
Rabito, E.I., 1299
Rafraf, M., 1164
Rai, P., 1147
Raimann, E., 1298
Ramavat, R.N., 1198
Ramírez, C., 1355
Ramírez, M., 1352, 1353
Ramos, A., 1186, 1187
Ramos, R., 1320
Ranathunga, I., 1350
Ranawana, V., 1262
Raposo, O., 1380
Rashidkhani, B., 1252
Raskiliene, A., 1177
Real, A., 1325
Rebato, E., 1224
Rech, L., 1243
Regalo, S.C.H., 1368
Rehema, A., 1168
Reilly, J., 1348
Remely, M., 1204, 1230
Respondek, W., 1242, 1244-

1246
Revuelta Iniesta, R., 1271
Rezali, F.W., 1269
Rezazadeh, A., 1252
Rguibi, M., 1153
Rha, M.Y., 1159
Ribeiro, J., 1377
Ribeiro, L., 1275
Ribeiro, S., 1377, 1380
Ricavar, L., 1381
Riccardi, G., 1334, 1339
Richard, C., 1179
Rico, M.C., 1233
Ríos, L., 1235, 1236
Ríos-Castillo, I., 1239
Riva, C., 1387
Riva, E., 1327
Rivas-Garcia, F., 1155
Rivero, M., 1378
Riveros, C., 1287
Rizzo, N., 1348, 1349
Robles, A., 1355
Robles-Burgueño, M.R., 1340
Rocandio, A.M., 1224
Roccaldo, R., 1293
Rodrigues, L., 1275
Rodrigues, R., 1248
Rodríguez, A., 1325, 1386

Rodríguez, G., 1169
Rodríguez, J.C., 1206
Rodríguez, M., 1377
Rodríguez, M.M., 1325
Rodríguez-Alcalá, L.M., 1206
Rodríguez-Arellano, E., 1343
Rodríguez Bernal, B., 1148
Rodríguez Cantalejo, F., 1382
Rodríguez-Domínguez, L., 

1210, 1254
Rodríguez-Leyva, D., 1339
Rodríguez Navarrete, G., 

1326
Rojano, A., 1385
Rojas, P., 1378
Rojas, Y., 1377
Rojas de la Cruz, M.C., 1287
Romero, F., 1233
Romero, M., 1149
Romero Domínguez, R., 

1193
Romero González, J., 1302, 

1376
Ronco, A., 1142
Rondón, L., 1310
Rong, S., 1244
Roongpisuthipong, C., 1217
Ros, G., 1233
Ros, M.M., 1176
Ross, A., 1337
Ros-Berruezo, G., 1294
Rosa, M.L., 1344
Roshan Ravan, N., 1305
Rossi, M.L., 1313
Roswall, N., 1176
Rubinstein, A., 1255, 1282
Rubio-Pérez, J.M., 1175
Rueda, B., 1360
Rufián-Henares, J.A., 1294, 

1295
Ruiz, J.R., 1169
Ruiz, M., 1191
Ruiz-Álvarez, V., 1179, 1195, 

1210, 1254, 1306
Ruiz-Cabello, P., 1170
Ruiz de Adana, M.S., 1177
Ruperez, A.I., 1188
Ruperto, M., 1297
Russell, W., 1339
Ruzita, T., 1348
Ruz, M., 1378
Rychlik, E., 1226

S
Sääksjärvi, K., 1147
Sabariah, B.S., 1348
Sabate, J., 1341, 1342, 1348, 

1349
Sabater, M., 1319
Sackeyfio, J., 1231, 1301
Safaiyan, A.R., 1303
Sai santosh, V., 1190
Saito, A., 1183, 1184
Sajór, I., 1316
Saka, M., 1160, 1169
Sakai, E., 1321
Sakane, N., 1197
Sakata, E., 1141
Salaroli, L., 1343
Salas, R., 1279
Salas-Salvadó, J., 1240, 1241, 

1384
Salazar, N., 1332, 1346
Saleh, G., 1326
Salen, P., 1153
Salinas, M., 1186
Salmerón, M.A., 1362
Salvioni, M., 1327
Saminah, S., 1367
Sampaio, T., 1355
Samptiaux, P., 1228
San Miguel, B., 1310
Sánchez, E., 1187
Sánchez, M., 1231
Sánchez, M.J., 1207, 1235
Sánchez Bohorques, M., 1206
Sánchez de Medina, F., 1264, 

1265, 1320, 1330, 
1331

Sánchez-Hernández, O., 1343
Sanchez-Jiménez, F.D.C., 

1256
Sánchez-Martos, V., 1330
Sánchez-Más, J., 1389, 1392
Sánchez-Muñiz, F.J., 1148, 

1297, 1331
Sanibal, C., 1354
Sanker, K., 1269
Santaella, M., 1250
Santa Marina, L., 1320
Santana, A., 1372
Santana, M.L., 1376
Santana-Jardon, D., 1254
Santangelo, C., 1315
Santharaj, W., 1350
Santos, A., 1283, 1327, 1328
Santos, B., 1380

Santos, I., 1262
Santos, J.L., 1245, 1273
Santoyo-Telles, F., 1274
Sapena, J., 1378
Sar, S., 1333
Saris, W., 1189
Sarkar, S., 1372
Sarno, M., 1176
Sartori, D., 1379
Sasaki, M., 1345
Sato, M., 1261, 1290
Sato, Y., 1321
Satoh, S., 1285
Saucedo-Tamayo, S., 1340
Savelkoul, H.F.J., 1162
Saw, S.M., 1239
Sayon-Orea, C., 1203
Scarpa, D., 1200
Scazzocchio, B., 1314, 1315
Schejter, V., 1385
Scherer, M., 1337
Schmidt-Río-Valle, J., 1360, 

1395
Schoj, V., 1267
Scholte, S., 1392
Schwartz, B., 1247
Schwartz, I.V.D., 1238
Schwingshackl, L., 1161
Segall-Corrêa, A.M., 1373
Segarra, A.B., 1352, 1353
Segura Carretero, A., 1229
Seifert, R., 1319
Sejas, E., 1144
Sekula, W., 1226
Selhub, J., 1342
Selma, S., 1352
Selselet-Attou, G., 1277
Selvatici, L., 1385
Semu, H., 1363
Sener, A., 1277
Senhaji, M., 1170
Seo, J.W., 1358
Seron, P., 1255
Serrano-Diaz, J., 1253
Sezer, E., 1309
Sh, Y., 1257
Shehab, D., 1361
Shen, L., 1167
Shen, S.C., 1181
Shen, Y., 1174
Sherafat-Kazemzadeh, R., 

1135
Shi, X.D., 1344
Shi, Y., 1166, 1167, 1171, 

1257



1934 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

Shi, Y.H., 1196
Shidoji, Y., 1259
Shih, C.K., 1256
Shikuri, R., 1308
Shimoaki, T., 1335
Shimomura, Y., 1367, 1381
Shin, W.S., 1220
Shirakawa, J.I., 1366
Shirouchi, B., 1261
Shohaimi, S., 1265
Shterev, I., 1297
Shu Huang, R.F., 1383
Si-Rou, X., 1364
Sieri, S., 1387
Sierra-Ovando, A.E., 1256
Siersema, P., 1207
Silva, C., 1189
Silva, I., 1354, 1355
Silva, J., 1380
Silva, K.D., 1374
Silva, L., 1376
Silva, N., 1181
Silva, R. de C., 1376
Simkhada, P., 1374
Simón, E., 1365
Simony, R.F., 1353
Sinclair, A., 1393
Sirikulchayanonta, C., 1345
Siril, H., 1363
Sirisate, S., 1139
Sispera, L., 1323
Siswati, T., 1213
Sivakanesan, S., 1374
Sjöstrom, M., 1293
Skeie, G., 1207
Skop-Lewandowska, A., 1336
Slimani, N., 1203, 1204
Slobodianik, N., 1178, 1189
Smalinskiene, A., 1177
Snoussi, C., 1272
Sobajic, S., 1375
Solà, R., 1386
Solache-Ortiz, G., 1343
Solano, L., 1291
Solis, I., 1325
Song, Y., 1311
Songchitsomboon, S., 1268
Songisepp, E., 1166, 1168
Soret, S., 1348
Soria, B., 1296
Soto, N., 1278
Sousa1, C., 1325
Spence, D., 1192
Sperandio, C., 1262

Sperandio, N., 1388
Spiegelman, D., 1363
Spilmont, M., 1235, 1236
Spurrier, N., 1301
Squillace, C., 1313
Stambullian, M., 1178
Stankovic, I., 1375
Stewart, L., 1271
Stocker, R., 1174
Stockton, A., 1193
Strahilova, B., 1249, 1280
Su, H.Y., 1219
Su, Y., 1213
Suárez, M.D., 1264, 1265, 

1320, 1330, 1331
Subramanian, S.V., 1273
Subramanyam, K., 1329
Subronto, Y., 1369
Sudha, V., 1308
Sueda, K., 1321
Sugeedha, J., 1190
Sugiyama, K., 1152
Sugiyama, M., 1318
Sui, X., 1222, 1281
Suidasari, S., 1182
Sukirna, R., 1303
Sun, J., 1157, 1166, 1171, 

1196, 1205, 1257, 
1344

Sun, L., 1346, 1390
Sun, W., 1205
Sun, Y., 1322
Suni, N., 1369
Sutoyo, D., 1286
Suttikomin, W., 1172
Suwanpromma, S., 1223
Swai, M., 1216, 1217
Szczepanska, J.W., 1284
Szot, W., 1336
Sztam, K., 1363

T
Ta, N.L., 1292
Tai, E.S., 1214, 1223
Takahashi, N., 1333
Takahashi, S., 1263, 1291
Takami, M., 1199
Takano, Y., 1218
Taki, K., 1152
Tammaro, P., 1200
Tan, M.C., 1268, 1269
Tan, V., 1214
Tan, Y., 1292
Tanaka, H., 1263g

Tanaka, M., 1335
Tanaka, S., 1345
Tanaka, Y., 1290
Tang, Q., 1205
Tang, X., 1157, 1166, 1167, 

1171, 1196, 1257
Tang, Z., 1312
Tange, E., 1170
Tangnararatchakit, K., 1139
Tansakul, S., 1345
Tantibhedhyangkul, P., 1139
Tarducci, G., 1196
Tastuda, K., 1141
Taylor, C., 1243
Tbahritl, H.F., 1171
Tebbani, F., 1351
Te-Chung, l., 1246
Teixeira, M.J., 1289
Temcharoen, P., 1345
Teo, S.L., 1223
Tetteh, J., 1372
Tham, K.W., 1223
Thankachan, P., 1243
Thomas, A., 1150
Thongsuk, N., 1229
Thoulass, J., 1374
Tileli, N., 1247
Ting, Z., 1357
Tiniakos, D., 1247
Tiscornia, M.V., 1267
Titisari, A., 1369
Titisundari, R., 1324
Tjonneland, A., 1176, 1207
Tohyama, K., 1263
Tojo, R., 1154, 1188, 1358, 

1361
Toledo, E., 1203
Tomasiuk, R., 1242, 1244, 

1245
Torreglosa, C., 1275
Torrejón, C., 1287
Torres, J., 1330
Torres-Espinola, F.J., 1379
Torresani, E., 1318
Torresani, M.E., 1313
Toshikawa, C., 1141
Tovar López, M., 1376
Traczyk, I., 1242, 1244-1246
Trandafir, L., 1317
Travier, N., 1176, 1266
Travis, R., 1207
Tribanyatkul, S., 1142, 1334
Trichopoulos, D., 1207
Trichopoulou, A., 1207

Trigo Fonta, A.M., 1302
Troncone, R., 1176
Trujillo-Castillo, L.F., 1256
Tsai, Y.T., 1292
Tsaneva, M., 1297
Tseng, C.Y., 1215
Tsuruta, T., 1384
Tu, S., 1288
Tuiten, A., 1392
Tumino, R., 1207
Tunkar, A., 1284
Tuñón, M.J., 1310
Tur, J.A., 1278, 1279
Turker, P., 1160
Turlapati, N., 1198
Turrell, G., 1146
Turro, J., 1206
Turro, R., 1206
Tzer Hwu, T., 1301

U
Uauy, R., 1208, 1383
Ucar, N., 1168, 1169
Uday kumar, P., 1190
Udomsubpayakul, U., 1223
Ueland, P.M., 1319
Uenishi, K., 1139
Ugo, F., 1385
Uicich, R., 1298
Uno, T., 1321
Upreti, D., 1374
Uta, F., 1170
Uzhova, I., 1235

V
Vafa, M., 1135
Vaidya, R., 1308
Vairo, F.P., 1238
Valderas, J.P., 1273
Valdes-Ramos, R., 1287
Valenzuela-Quintanar, A.I., 

1340
Valiente, A., 1298
Vallejo, D., 1310
Valls, R.M., 1386
Valvi, D., 1320
Van Baak, M., 1189
Van Dam, R., 1239
Van den Berg, V., 1156
Van Donkelaar, E.L., 1382
Van Loon, L., 1339
Van Raaij, J., 1280
Vandenplas, Y., 1188
Vanessa, B., 1149



1935Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

Vanhoutte, P.M., 1394
Varela-Moreiras, G., 1342
Vargas, P., 1299
Varì, R., 1314, 1315
Varriale, B., 1200
Vartiainen, E., 1276
Vasconcelos, P.B., 1368
Vasiliki, B., 1371
Vega, C., 1181, 1371, 1378
Veneziani, A., 1314
Venkataraman, K., 1214, 

1223
Venu babu, V., 1190
Vercet, A., 1160
Verduci, E., 1327
Verduguez-Orellana, A., 

1144
Vergara, A., 1368
Verhoef, H., 1162
Vermond, A., 1307
Vesic, M.V., 1370
Veskioja, A., 1168
Vidal-Casariego, A., 1310
Vidovic, B., 1375
Vidueiros, S.M., 1196
Vieira, D., 1212
Viera-Casiñol, C., 1195, 1210
Viera-Cosiñol, C., 1179
Villaamil, E., 1178
Villarejo, A.B., 1352, 1353
Villarreal, L., 1377
Villarroel, L., 1341
Vineis, P., 1207
Vinoy, S., 1339
Virgili, F., 1294
Viroonudomphol, D., 1139, 

1142, 1334
Vizueta, E., 1287
Vundeva, D., 1249, 1280
Vyncke, K., 1293

W
Wada, S., 1199, 1318
Wadolowska, L., 1284
Wagner, K.H., 1261
Wahrlich, V., 1344
Wakai, T., 1141
Waked, A.M., 1316
Wallace, O., 1387
Walsh, C., 1156
Walsh, C.M., 1234
Wang, B., 1166, 1257
Wang, E., 1322
Wang, H.C., 1146

Wang, H.F., 1215
Wang, H.M., 1151
Wang, J., 1322
Wang, L., 1221, 1292, 1373
Wang, Q., 1312, 1322
Wang, R., 1213
Wang, S., 1173
Wang, W., 1219
Wang, X., 1202
Wang, X.H., 1148
Wang, Y., 1174
Wang, Z., 1244
Wang, Z.H., 1158
Ward, M., 1210
Ward, N., 1174
Watal, G., 1147
Watanabe, M., 1347
Watanabe, N., 1258
Watanabe, R., 1183, 1184
Waudo, J., 1308
Wauquier, F., 1237
Wawrzyniak, A., 1274
Webb, P.M., 1186
Weber, P., 1391
Weickert, M., 1339
Weiderpass, E., 1207
Weighell, W., 1339
Wei, Q., 1344
Wei, S.C., 1219
Weisstaub, G., 1245
Wei, Y.J., 1383
Weseler, A.R., 1250
West, S.G., 1338
White, K., 1271
Whiteman, D.C., 1186
Wickramasinghe, V.P., 1178
Widhalm, K., 1169, 1293
Wien, M., 1341, 1342
Willekens, J., 1188
Wilson, D.C., 1271
Wilson, M.L., 1271
Winter, F., 1180
Wisniowska-Smialek, S., 

1336
Wittrant, Y., 1235, 1236, 1237
Wlodarczyk, M., 1194
Wolanska, D., 1194
Wongnatgul, P., 1172
Wong, T.W., 1268, 1269
Wong, Y.W., 1265
Wood, G., 1135
Woodside, J., 1192
Woo, H.J., 1286
Wrzosek, M., 1194

Wu, 1290
Wu, B., 1288
Wu, G., 1167
Wu, J.S.B., 1181
Wu, P.Y., 1289, 1290

X
Xia, S., 1166
Xiang, X., 1244
Xiao, F., 1391
Xiao, J., 1134
Xie, H., 1205
Xie, Y., 1134
Ximenes, P., 1298
Xin, J., 1357
Xu, C., 1288
Xu, D., 1205
Xue, H., 1155, 1163
Xue, W., 1288

Y
Yagüe, C., 1160
Yamada, M., 1263
Yamaguchi, M., 1183
Yamaji, R., 1394
Yamauchi, K., 1197
Yamauchi, T., 1197
Yanaka, N., 1182
Yang, G.L., 1356
Yang, H., 1312
Yang, J., 1289, 1290
Yang, J.H., 1174
Yang, M., 1373
Yang, M.H., 1151
Yang, R.Y., 1216
Yang, S.H., 1289, 1290
Yang, X., 1213
Yang, Y., 1244
Yassin, A., 1271
Ye, J., 1363
Ye, X., 1346
Yeh, C.L., 1172, 1197
Yeh, S.L., 1158, 1172, 1214, 

1215, 1219
Yeh, T., 1388
Yen, T.S., 1143
Yin, M.C., 1146, 1158
Yit Siew, C., 1269
Yokoo, E., 1344
Yu, B.C., 1292
Yu, I., 1202
Yu, W., 1364
Yu, W.J., 1292
Yu-jie, F., 1357

Yu-Ling, w., 1246
Yun-Qing, C., 1364
Yusop, N.B., 1301

Z
Zack, R., 1363
Zafiropoulou, R., 1247
Zafrilla, P., 1175, 1338
Zaki, M., 1199
Zaky, S., 1260
Zalilah, M.S., 1270
Zamani-Nour, N., 1145
Zandonade, E., 1343
Zaouadi, N., 1350
Zarzuelo, A., 1265, 1320, 

1330, 1331
Zarzuelo, R., 1264
Zauner, H., 1135
Zayed, H., 1271
Zazpe, I., 1203
Zebaze, P.N., 1304
Zeghichi-Hamri, S., 1153
Zeng, F., 1288
Zeng, R., 1390
Zhang, A., 1363
Zhang, C., 1154, 1213, 1363
Zhang, P., 1182
Zhang, Q., 1360, 1391
Zhang, Q.Y., 1258
Zhang, T., 1258
Zhang, W.D., 1157
Zhang, X., 1288
Zhang, Z., 1148, 1213
Zhao, C., 1201
Zhao, W., 1201
Zhao, Y., 1300
Zheng, J., 1257
Zhen, J., 1196
Zhong, W., 1213
Zhong, X., 1154
Zhou, B., 1148
Zhou, D., 1363
Zhou, J., 1201, 1221, 1292
Zhou, W., 1322
Zhou, X., 1155, 1163
Zhu, H., 1221, 1255, 1292
Zhu, J.D., 1258
Zhu, M., 1292
Zhu, S., 1360
Zhu, Y., 1380
Zilmer, K., 1168
Zilmer, M., 1166, 1168
Zotor, F.B., 1372
Zuza, I., 1231



1936 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

A
Aaron, G.J., 1407
Abaravicius, J., 1427
Abbas, A., 1538
Abd Allah, A., 1530
Abdel Haleem, S., 1530
Abd Sallam, H., 1538
Abizari, A.R., 1456
Aboul Ella, N., 1522
Aboussaleh, Y., 1402
Abu El-Gheat, Z., 1530
Adair, L., 1544
Adhikari, D., 1494
Adikari, N.T., 1512
Adjei, K., 1414
Adkins, A., 1397
Adrián, J.M., 1437
Aeberli, I., 1445
Aftab, S., 1526
Agil, A., 1410, 1411
Agudo, A., 1436
Aguiar, O.B., 1481
Aguiar Nemer, A.S., 1486
Ahmed, T., 1471
Akano, R., 1403, 1404
Âkesson, B., 1401
Akib, A., 1401, 1431
Al-Ati, T., 1486
Al-Ghanim, J., 1404, 1486
Al-Hamad, N., 1486
Al-Hooti, S., 1404, 1486
Al-Lahou, B., 1486
Al-Othman, A., 1486
Alavi Naeini, A.M., 1506
Alemu, T., 1449
Alhassan, L., 1414
Ali, H., 1454
Ali, M., 1414
Alkan, S.B., 1442
Alkhulifi, F., 1486
Allemand, P., 1474
Allemandi, L., 1469
Allen, L., 1544
Allen, L.H., 1527
Almagià, A., 1409
Almeida dos Santos, J., 1482
Álvarez, C., 1484, 1485
Alves, B.S., 1476
Alvey, J., 1432
Amalia, L., 1477
Amani, N.G., 1531

Amiot, M.J., 1438
Amoaful, E.F., 1490
Amouyel, P., 1423
Amvam Zollo, P.H., 1496
Andarini, S., 1499
Ander, E.L., 1509
Andersen, E.W., 1446
Andersen, K.K., 1546
Andersen, R., 1446
Andrikonyte, J., 1427
Ang, Y.N., 1496
Angeles-Agdeppa, I., 1506
Anglin, J., 1397
Anim-Fofie, M., 1405
Anirtha, T., 1467
Anjos, L., 1498
Antal, M., 1495
Aragonés, A., 1463
Arajo, C., 1484, 1485
Arajo, G.N., 1532
Araújo, E., 1539
Araújo, G.N., 1543
Araújo, S.M., 1543
Armad, I., 1413
Armar-Klemesu, M., 1456
Armas, L., 1421
Arribas, L., 1436
Artalejo-Ochoa, E., 1520
Arveiler, D., 1423
Aseffa, A., 1447
Aslani, K., 1498
Aspelund, T., 1534
Athimoolam, S., 1489
Avula, L., 1424
Ayyagari, R., 1455

B
Babio, N., 1466
Bachir, N., 1411
Badaloo, A., 1517
Badejo, A., 1404
Badejo, C., 1403
Bageherzadeh, F., 1498
Bagherzadeh Ansari, M.R., 

1398, 1399
Baghiu, D., 1406
Bailey, E., 1433
Bailey, K., 1511
Bailey, K.B., 1509
Balakrishna, N., 1455
Baldán-Pineda, P., 1483

Balitaon, M., 1506
Ballesteros-Vásquez, M.N., 

1520
Baltar, V., 1413
Barbara, T., 1548
Barbieri, P., 1508
Barbosa Jr, F., 1441
Barnuevo, M.D., 1518
Barrera Ortega, S., 1424
Barros, R., 1448
Barroso, C.F., 1527, 1532, 

1543
Bartkeviciute, R., 1427
Barzda, A., 1427
Bas, M., 1482
Bastida, S., 1463
Baye, K., 1464
Becquey, E., 1465, 1478
Beirlaen, C., 1540
Belahsen, R., 1525
Bello, M., 1399
Bello, T., 1399
Beltrán-de-Miguel, B., 1459
Bently, M., 1544
Beraldo, R.A., 1511, 1512
Berger, J., 1417, 1418, 1452
Berguerand, C., 1445
Bermejo, L.M., 1474
Bertrandt, B., 1433
Bertrandt, J., 1433
Bester, M., 1471
Bezerra, F., 1452, 1453, 1479, 

1492
Bibiloni, M.M., 1455
Bichard, A., 1416
Bicudo de Almeida-Mura-

dian, L., 1539
Bingham, A., 1423
Birgisdottir, B.E., 1534
Bituh, M., 1464
Blaauw, R., 1436
Blanca-Herrera, R., 1411
Blanca-Herrera, R.M., 1410
Bloem, M., 1490
Bock, A., 1434
Bojòanská, T., 1543
Bongard, V., 1423
Bonorden, M., 1421
Bonorden, M.J.L., 1460
Boonpraderm, A., 1521
Booth, A., 1434, 1511

Bosy-Westphal, A., 1441, 
1473

Bountziouka, V., 1505
Boy, E., 1449
Braga, M., 1539
Brand-Miller, J., 1468
Braun, W., 1441, 1473
Bredenhann, E., 1429
Brennan, L., 1447
Brito, A., 1527, 1532
Brito, G., 1445
Brito, K., 1499
Broadley, M.R., 1509
Brouwer, I., 1456, 1480
Brown, K., 1454, 1518
Brown, K.H., 1465, 1478
Bruins, M., 1550
Buback, L., 1434
Buckland, G., 1436
Bufarini, R., 1455
Bui, M., 1445
Buño, A., 1447
Burrows, R., 1409
Buurma-Rethans, E.J.M., 

1426
Byrne, N., 1453, 1514

C
Cabral, M., 1509
Cabrera, M.C., 1528-1530
Cádiz-Gurrea, M.L., 1450
Cakmak, A., 1442
Calderón, P., 1409
Caldwell, K., 1544
Callou, K., 1503
Calviño, A., 1523
Calvo, J., 1437
Camina Martín, M.A., 1438
Campos, R., 1433
Campoy, C., 1473, 1549
Canto, L., 1498, 1536
Cañavate, C., 1447
Capanzana, M., 1440, 1506
Capone, D., 1452
Capone, R., 1452
Capper, H., 1511
Carías, D., 1534
Caro Morente, C., 1479
Carrasco, Y., 1444
Carreño Enciso, I., 1424
Carreño Enciso, L., 1438

Authors´ Index

Posters T5



1937Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

Carvalho, P., 1448
Casagrande, C., 1541
Casajús, J.A., 1537, 1538
Casal, S., 1465
Casimiro de Almeida, J., 

1446
Castanheira, I., 1509
Castellanos, E., 1515
Castro, L.M.S., 1527
Castro, M., 1413
Castro-Aguilar, T., 1411
Castro-Quezada, I., 1507
Cediel, G., 1532
Celi, P., 1525
Cercamondi, C., 1449
Chain, A.C., 1492
Chalmers, J., 1477
Chamnan, C., 1452
Chan, K.Q., 1496
Chauhan, S.S., 1525
Chávez Zander, U., 1519
Chen, J., 1405
Cheng, G., 1408
Cheng, M., 1488
Cheong, R., 1440, 1443, 1516
Cherdrungsi, Y., 1516
Chileno Maita, F., 1542
Chilima, B., 1509
Chilimba, A.D.C., 1509
Chincesan, M., 1406
Chlebo, P., 1543
Cho, D.S., 1526
Cho, G., 1500
Cho, Y.O., 1407
Cho, Y.S., 1506
Chopra, M., 1481
Christian, P., 1454
Chung, J., 1470
Chung, Y., 1519
Chunming, C., 1530
Cintra, I.P., 1519, 1542
Citelli, M., 1452, 1453, 1479, 

1493
Coelho, I., 1509
Coelho, M., 1509
Colic Baric, I., 1464
Compaore, E.W.R., 1416
Conde, W., 1445
Conlon, C., 1478
Constantino, M.A., 1506
Contreras, C.J., 1518
Cook, J., 1542
Cople-Rodrigues, C., 1452, 

1453, 1479, 1493

Cordero, R., 1504
Córdova, M., 1401
Cordovil, K., 1493
Cori, H., 1532
Covic, N., 1419
Cox, L., 1491
Cozzolino, S., 1503
Cozzolino, S.M.F., 1527, 1543
Crespo, P., 1437
Crispim, S., 1541
Cruces, A., 1482
Cruz, I., 1447
Cuadrado Vives, C., 1459
Cunha, L.M., 1535
Cunha, S.C., 1465
Custodio, E., 1447

D
Dai, Y., 1487, 1522
Dallongeville, J., 1423
Dan, M.C.T., 1483
Dannhauser, A., 1439
David Silva, J., 1486
Davidsson, L., 1486
Davis, D., 1494
de Almeida, M.D.V., 1537
De Bacquer, D., 1540
de Camargo, M.Y., 1482
De Coene, A., 1540
De Henauw, S., 1540
De La Cruz, S., 1438
De la Cruz Marcos, S., 1424
De Mateo Silleras, B., 1424, 

1438
De Miguel-Etayo, P., 1473
de Onis, M., 1431
de Pee, S., 1531
De Vriendt, T., 1540
Deduchova, S., 1427
Defagó, D., 1461
Dekkers, A.L.M., 1426
Delgado, M., 1473
Denisova, E., 1409
Deossa, G., 1466
Desimone, H., 1461
Desnacido, J., 1435, 1440, 

1443, 1516
Dhaussy, A., 1438
Diana, R., 1493
Díaz-García, J., 1466
Diego Quintaes, K., 1486
Dijkhuizen, M.A., 1452
Dillon, D., 1401, 1431
Diogenes, M.E.L., 1492

Dobreva, D., 1442
Dolman, R., 1483
Domínguez, M., 1420, 1421
Domínguez Gutiérrez, I., 

1424
Domínguez-López, M., 1419, 

1421
Donat, E., 1437
Dos Anjos, L., 1536
Drago, S.R., 1503
Drolas, C., 1523
Dror, D.K., 1407
Duan, R.N., 1408
Dube, W., 1419
Dubuisson, C., 1444
Ducimetière, P., 1423
Dung, N., 1406
Dunshea, F.R., 1525
Du Plessis, L.M., 1436
Dutra-De-Oliveira, J.E., 1441

E
Edalati, S., 1498
Edmonds, J., 1547
Egeland, G.M., 1458
Egli, I., 1449
Egziabher, T.G., 1540
El ayachi, M., 1525
El bilali, H., 1402
El-Masry, S., 1412
Elmadfa, I., 1414, 1422, 1466, 

1506
Elorriaga, N., 1461
Elste, V., 1548
Eme, P., 1508
Engle-Stone, R., 1454
Enoki, H., 1435
Erhardt, J., 1454
Erickson, D., 1510
Ermayani, E., 1490
Ersoy, G., 1442
Ersoy, N., 1442
Esashi, T., 1403
Esekheigbe, A., 1524
Espadaler, J., 1518
Estévez-Santiago, R., 1459
Ezeofor, I., 1408

F
Faber, M., 1475
Fadel, H., 1530, 1538
Fahmida, U., 1401, 1431, 

1456
Fairweather-Tait, S.J., 1509

Fallaize, R., 1447
Farajian, P., 1505
Faria Moreira, D.C., 1486
Farran, A., 1425
Fernandes, A., 1532
Fernández de Armas, L., 

1447
Fernández-Gutiérrez, A., 

1450
Fernández Valdivia, A., 1479
Ferreira, D., 1476
Ferretti, R.L., 1519, 1542
Ferrières, J., 1423
Feskens, E., 1483
Fikawati, S., 1437
Fisberg, M., 1519, 1542
Fisberg, R., 1413
Fisher, J., 1511
Flax, V., 1544
Flood, V., 1477
Fongar, A., 1451
Fonseca, M.J.M., 1481
Fontes, F., 1444
Formiguera Sala, X., 1470
Forrester, T., 1517
Forster, H., 1447
Fortin, S., 1418
Foss-Freitas, M.C., 1511, 

1512
Franceschini, S.C.C., 1545
Fraser, G., 1517
Freiberg, C., 1468, 1482, 1541
Freisling, H., 1541
Freitas, A., 1452, 1453, 1479
Freitas, A.M.P., 1504
Friis, H., 1452
Frota, M., 1498
Fujita, H., 1488
Funkeu, A.D.M., 1501

G
Gadisa, E., 1447
Gahutu, J.B., 1533
Galán, M.G., 1503
Gallagher, C., 1447
Gallego, J.L., 1421
Gallegos, D., 1461
Galunska, B., 1442
Gambling, L., 1549
Gan, W.Y., 1460
Garagorri, J.M., 1473
García, A., 1408
García-Alonso, F.J., 1428
García-Arnés, J.A., 1421



1938 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

García-Valdés, L.M., 1549
García-Valverde, V., 1428
Garipe, L., 1469
Garnett, S., 1468
Gasparotto Sattler, J., 1539
Gazarwa, D., 1531
Gerbea, B., 1494
Gibney, E.R., 1447
Gibney, M.J., 1447
Gibson, R., 1509, 1511
Gil, A., 1430, 1432
Gimou, M., 1454
Giuntini, E.B., 1483
Glahn, R.P., 1410
Glibetic, M., 1529
Glowala, A., 1440
Gluer, C.C., 1441
Godakandage, S., 1462
Gómez-Bruton, A., 1537, 

1538
Gómez-Cabello, A., 1537, 

1538
Gómez-Candela, C., 1474
Gómez-Rioja, R., 1447
Goncalves, A., 1438
Gondwe, J., 1509
Gong, C., 1488
González, M.A., 1463
González-Agüero, A., 1537, 

1538
González-Molero, I., 1419-

1421
González Rodríguez, L., 1515
González Weller, D., 1475, 

1476
González-Zapata, L.I., 1466
Gonzalo, M., 1419-1421
Gonzalo-Marín, M., 1421
Gouado, I., 1496, 1501
Grama, A., 1406
Grande, F., 1483
Graziano, F., 1530
Griffiths, M., 1495
Grijalva-Haro, M.I., 1520
Guberg, K., 1491
Gudnason, V., 1534
Guedes, M.I.F., 1543
Guedes, T.W.G., 1481
Gueifão, S., 1509
Guelinckx, I., 1451
Guillén, I., 1518
Guillén, T., 1463
Guiro, A.T., 1510
Gunathunga, W., 1462

Gunnarsdottir, I., 1534
Guo, L.Y., 1502
Gupta, P., 1490
Gurinovic, M., 1529
Gutiérrez, A.J., 1475, 1476
Gutiérrez, C., 1419, 1421
Gutiérrez, L., 1461
Guyon, A., 1434
Guyot, J.P., 1464
Guzmán, A., 1402
Guzmán-Rivero, M., 1401
Gyabaa-Febir, L., 1414

H
Haas, B., 1423
Haas, J., 1533, 1535
HageI, I., 1504
Haisa, S., 1489
Hajeebhoy, N., 1431
Halldorsson, T.I., 1534
Hall, N., 1485
Hamer, J., 1479
Hammons, J., 1535
Hamoda, S., 1538
Hampel, D., 1544
Hanai, M., 1403
Handayani, D., 1514
Haque, R., 1471
Hardinsyah, H., 1477
Hardisson, A., 1475, 1476
Harijanto, N., 1493
Haron, H., 1412
Hasegawa, J., 1435
Hasegawa, M., 1413
Hassan, G., 1538
Hassan, N.E., 1412
Havard, S., 1444
Hayes, H.E., 1549
Hazizi, A.S., 1460
Henare, S.J., 1505
Hendriksen, M.A.H., 1513
Hendrixson, V., 1427
Hernández, L., 1421, 1460
Hernández-Hernández, A.I., 

1470
Hernández Sánchez, C., 1476
Herreid, R., 1421, 1460
Hess, S., 1465, 1478, 1518
Higa, A., 1479
Hills, A., 1453
Hills, A.P., 1514
Himes, J.H., 1540
Hirose, T., 1435
Hoiyeephoo, K., 1426

Hollema, S., 1462
Hooshmand, S., 1398, 1399
Hop, L., 1406
Hoque, A., 1507
Hossain, M.I., 1471
Hounhouigan, J., 1449
Htet, M.K., 1401, 1431, 1456
Huang, C., 1487
Huertas, A., 1438
Hund, L., 1415
Hurrell, R., 1449
Hurst, R., 1509
Hurtós, L., 1436
Huybrechts, I., 1540, 1541

I
Ibaceta, C., 1409
Ibeziako, S., 1408
Icard-Vernière, C., 1417, 

1427, 1464
Igarashi, O., 1415
Iglesias, M., 1501
Ikeda, H., 1497
Illerová, S., 1543
Imai, C.M., 1534
Indrapal Ishwarji, M., 1424
Infante, B., 1504
Ingram, M., 1478
Inoue, H., 1502
Irazola, V., 1461
Irosova, M., 1415
Irving, D., 1511
Islam, M., 1471
Ismail, M.N., 1496, 1522
Ituarzeta, J.M.I., 1447
Ivanovic, D., 1409
Iwamoto, T., 1497
Izawa, S., 1435

J
Jablonskiene, V., 1427
Jaceldo-Siegl, K., 1517
Jackson, A., 1517
Jahoor, F., 1517
Jamieson, D., 1544
Janthranant, G., 1426
Jarosz, M., 1440, 1492
Jayatissa, R., 1462
Jayawardena, R., 1514
Jeffery, P., 1477
Jelínková, V., 1536
Jeong, G., 1500
Jeong, Y., 1480
Jerling, J., 1483

Jiamjariyaporn, T., 1516
Jian, H., 1530
Jiang, P., 1487
Jiménez-Sánchez, C., 1450
Jimeno, P., 1428
Jing, S., 1530
Jo, M., 1497
Johnson, A., 1397
Johnson-Down, L., 1458
Jones, R., 1544
Jooste, P., 1490
Juguan, J., 1435
Julián-Almárcegui, C., 1537, 

1538
Jungjohann, S., 1490
Junqueira-Morandi, M.V., 

1441
Junsheng, H., 1530

K
Kader, A., 1500
Kadvan, A., 1529
Kalimbira, A., 1509
Kaminskas, A., 1427
Kana Sop, M.M., 1496
Kanbe, K., 1472
Kang’ombe, D., 1509
Kargernovin, Z., 1423
Karmarkar, M.G., 1422
Kasama, M., 1425
Kashiwabara, C., 1497
Kassier, S., 1429
Katayama, M., 1425
Kato, S., 1488
Katulanda, P., 1514
Kawakami, T., 1489
Kee, F., 1423
Keller, A., 1511
Kennedy, C., 1549
Kesinro, A., 1533
Khairy, S., 1530
Khasanah, U., 1499
Khatun, T., 1507
Khoury, J., 1438
Khouw, I., 1521
Kim, B., 1405
Kim, C.I., 1497
Kim, D., 1497
Kim, E., 1480
Kim, H.Z., 1526
Kim, J., 1524
Kim, J.L., 1482
Kim, M., 1480
Kim, M.H., 1506



1939Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

Kim, O., 1480
Kim, S., 1500
Kim, S.N., 1506
Kim, Y.N., 1407
Kiyose, C., 1415
Kizirian, N., 1468
Klaus, K., 1550
Klawisait, K., 1426
Klein, A., 1451
Klemm, R.D.W., 1454
Klos, A., 1433
Knaze, V., 1541
Knowles, J., 1490
Kodavanti, M.R., 1424
Koh, E., 1497
Kok, F., 1480
Kongpun, P., 1426
Koornhof, H.E.K., 1436
Korolev, A., 1409
Kossivavi-Ayassou, I., 1474
Kotková, H., 1536
Kouadio, D.C., 1531
Kraemer, F.B., 1481
Kraemer, K., 1433
Krawinkel, M., 1519
Krawinkel, M.B., 1451
Kruger, A., 1483
Kruger, H., 1419
Kruger, H.S., 1495
Kruger, R., 1478
Krygier, B., 1440
Kucinskiene, Z., 1427
Kuen, T., 1466
Kumar, R., 1422
Kunapan, P., 1521
Kuzuya, M., 1435
Kweon, S., 1497
Kwon, S., 1405
Kye, S., 1405

L
Labadarios, D., 1495
Ladino, L., 1400
Laillou, A., 1417, 1418
Lairon, D., 1525
Lajolo, F.M., 1483
Land, M.A., 1477
Lanerolle, P., 1467
Lanou, H., 1474
Larsen, E.H., 1546
Latorre, J.A., 1428
Lay, L., 1444
Lázaro, E., 1518
Le, B.M., 1417, 1418

Le, T.D., 1431
Le, T.H., 1417, 1418
Lee, J., 1405
Lee, J.Y., 1497, 1526
Lee, O., 1519
Lee, S., 1405
Lee, S.H., 1482
Lee, Y., 1497
Leuri, B.J., 1525
Leelahagul, P., 1426
Levuliene, R., 1427
Leyton, B., 1409
Li, J., 1488
Li, S., 1488, 1510
Li, W., 1487
Lim, H., 1482, 1500
Lim, K., 1434, 1511
Lima, R., 1445
Lingiardi, N., 1455
Lino, D., 1452, 1453, 1479
Lisbona-Catalán, A., 1474
Liu, D., 1488
Liu, F., 1525
Liu, S., 1488
Liu, Y., 1408
Lizana, P., 1409
Liz Martins, M., 1535
Lladó Padovani, R., 1539
Lobo Tamer, G., 1479
Lopamudra, P., 1455
López-Alvarenga, J.C., 1470
López de Romaña, D., 1527, 

1532
López-Fernández, M.F., 1470
López-Plaza, B., 1474
López-Román, J., 1518
López-Sobaler, A., 1515
Louzada Macedo, M., 1536
Lovegrove, J., 1447
Lozano Barrón, L., 1539
Lu, L., 1487
Ludwig, C., 1451
Luis, G., 1476
Luján-Barroso, L., 1436
Luma, J., 1462
Luna, S., 1533
Lung’aho, M., 1533
Luque, A., 1518
Lyu, L.C., 1416

M
MacIntyre, U., 1521
MacNott Ramos, A.C., 1446
Macready, A.L., 1447

Madsen, K.H., 1446
Magalhães, T.C.A., 1545
Mahama, E., 1414
Mahfuz, M., 1471
Maia, C.S.C., 1527, 1532, 

1543
Makedonski, L., 1442
Makhmudov, A., 1544
Maldonado, L., 1401
Malisova, O., 1505
Mancuso, M., 1510
Mansour, Z., 1494
Manzoli de Sá, J.S., 1486
Marais, M., 1429, 1430, 1436
Marcadenti, A., 1476
Marchini, J.S., 1441
Marchioni, D., 1413
Marcos, A., 1473, 1549
Marcos, J., 1435, 1440, 1443, 

1516
Mardewi, M., 1490
Mareey, A., 1538
Marginean, O., 1406
Mariscal-Arcas, M., 1428
Marqués, M., 1473
Martí, A., 1473
Martín, M.C., 1424
Martín-Matillas, M., 1473
Martin-Prevel, Y., 1474
Martínez, C., 1433
Martínez-Gómez, D., 1473
Martínez-Sesmero, J.M., 

1463
Martins, N.M., 1527
Masip, E., 1437
Masliukaite, I., 1427
Masumoto, K., 1400
Matabbar, S., 1507
Mataratzis, P., 1452, 1453, 

1479
Mathiassen, A., 1462
Matute-Llorente, A., 1537, 

1538
Maunder, E.M., 1495
Mbhenyane, X., 1439
McArdle, H.J., 1549
McCloskey, N., 1423
McKinley, M.C., 1423
McLean, R., 1547
Medina, M., 1401
Mehra, S., 1454
Mehta, S., 1510, 1535
Mejborn, H., 1446
Mendes de Oliveira, B., 1537

Menezes, T., 1499
Merdzhanova, A., 1442
Merrill, R.D., 1454
Mi, M., 1487
Miao, M., 1522
Michaelsen, K.F., 1452
Miján de la Torre, A., 1424
Miliante Teixeira, T., 1536
Miranda, M.T., 1549
Mirzoyan, L., 1415
Mitchikpe, E., 1449
Mizote, C., 1489
Mlakar-Mastnak, D., 1429
Moench-Pfanner, R., 1417, 

1418
Mohd Azmi, F., 1412
Mohd Nasir, M.T., 1460
Moleres, A., 1473
Mølgaard, C., 1446
Mondal, D., 1471
Monsalve-Álvarez, J.M., 1466
Montserrat, R., 1425
Moon, H., 1405
Moon, J., 1519
Morais, A., 1468
Morales, G., 1409
Morcillo, S., 1419-1421
Moreira, P., 1448
Moreno, J., 1447
Moreno, L.A., 1473
Moretti, D., 1456
Morgano, M.A., 1486
Mota, C., 1509
Mouecoucou, J., 1416
Moughan, P.J., 1505
Mouquet-Rivier, C., 1417, 

1427, 1464
Moura, F., 1474
Moursi, M., 1474
Mujica, M.F., 1527
Mujica Sánchez, A., 1519
Müller, M.J., 1441, 1473
Muñoz, A., 1420, 1421
Muñoz, C., 1463
Muñoz, N., 1403, 1484
Muñoz Rueda, J., 1539
Murakami Y., 1482 
Mushaphi, L., 1439
Muto, C., 1415
Muto, S., 1472
Mwangi, A., 1480
Mziwira, M., 1525



1940 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

N
Na, W., 1480
Nabavi, S., 1498
Nagalla, B., 1424, 1458
Najjar, J., 1494
Nakamura, S., 1488
Nakata, S., 1472
Nakayama, H., 1472
Nakimbugwe, D., 1405
Nam, J., 1497
Namusoke, H., 1453
Nankap, M., 1454
Nascimento, A., 1509
Nascimento, D., 1541
Naska, A., 1520
Navarro, A.M., 1511, 1512
Navarro-Alarcón, M., 1410, 

1411
Navia, B., 1515
Nazario, R., 1415
Ndiaye, A., 1510
Ndiaye, B., 1510
Ndiaye, N.F., 1510
Ndjebayi, A., 1454
Neal, B., 1477
Negrini, J.A.E., 1483
Nel, D.G., 1436
Nel, J.H., 1495
Nel, M., 1430
Newton, S., 1414, 1490
Ng, V., 1479
Ngala, S., 1480
Nguyen, P.H., 1431
Ni, H., 1487
Nicolas, G., 1524, 1541
Nieblas-Almada, A., 1520
Niekerk, M., 1541
Nielsen, J., 1494
Nikiema, L., 1474
Nikiema, P.A., 1416
Nikitenko, E., 1409
Nikoli, M., 1529
Nimmathota, A., 1424
Nissensohn, M., 1507
Njokanma, O., 1459
Nogueras-López, F., 1411
Noh, H., 1470
Nopchinda, S., 1435
Normando, P., 1492
Northrop-Clewes, C., 1415, 

1490
Novakovic, R., 1529
Nowicki, M., 1438
Nowson, C., 1434, 1477, 1511

Nyisztor, J., 1534
Nzeagwu, O., 1546

O
Oberleas, D., 1496
Ochoa, C., 1403
Ocké, M.C., 1426
O’Donovan, C., 1447
Ogunba, O.B., 1533
Oh, K., 1497
Olayiwola, I., 1399
Olbert, M., 1446
Olivares, M., 1444, 1527, 

1532
Olive, F., 1427
Oliveira, C.M.C., 1543
Oliveira, F.C.C., 1545
Oliveira, T., 1476
Olmedilla-Alonso, B., 1459
Olsen, A., 1546
Oltarzewski, M., 1440
Olveira, G., 1419-1421
Onimawo, I., 1524
Onuoha, O., 1508
Orales-Soto, A., 1450
Orellana, Y., 1409
Orfanos, P., 1520
Orozco, M., 1457
Osada, S., 1488
Osei, A., 1490, 1494
Oshikoya, K., 1459
Ouedraogo, C.T., 1465, 1478
Ouedraogo, D., 1416
Ouedraogo, G., 1474
Ouedraogo, J., 1518
Ouedraogo, J.B., 1465, 1478
Ouedraogo, Z., 1518
Outzen, M., 1546
Overvad, K., 1546
Owusu-Agyei, S., 1414
Ozcelik, A.O., 1420

P
Pachotikarn, C., 1435, 1516
Padilla, M.C., 1549
Padrão, P., 1448
Pagano, M., 1415
Page, P., 1491
Paik, H.Y., 1470
Palma-Milla, S., 1474
Panagiotakos, D.B., 1505
Pandav, C.S., 1422
Pandey, P., 1494
Panjkota Krbavcic, I., 1464

Park, J.Y., 1524
Park, M.K., 1524
Park, S.J., 1497
Parnell, W.R., 1547
Partearroyo, T., 1549
Passos, M.A.Z., 1519, 1542
Pedraza, D., 1499
Peerson, J., 1518
Peiró, I., 1436
Peklaj, E., 1429
Peñas, C., 1515
Pereira, J.A., 1465
Pereiro, M., 1528
Pérez, J.F., 1505
Pérez de la Cruz, A., 1479
Perlas, L., 1435, 1440, 1443, 

1516
Pernik, N., 1409
Perrier, E., 1451
Pessoa, P.P., 1527, 1543
Petrovic, S., 1529
Pham, V.T., 1417, 1418
Philips, R., 1405
Phillippi, S.T., 1504
Pichardo-Ontiveros, E., 1470
Picq, C., 1417
Pieters, M., 1483
Pimentel, A., 1527
Pinheiro, G., 1493
Piqueras, M.J., 1473
Pires, L.V., 1543
Pisa, P., 1540
Plahar, W., 1450
Platon, J., 1506
Pobee, R., 1450
Poggio, R., 1461
Poh, B.K., 1496
Pollak, D., 1503
Pompano, L., 1533
Ponce-Martínez, J.A., 1520
Pongreuk, W., 1516
Pons, E., 1444
Popova, D., 1457
Popova, R., 1457
Potgieter, S., 1430
Pounis, G., 1520
Pourghassem Gargari, B., 

1423
Pourhassan, M., 1441
Prentice, A., 1491
Preston, T., 1486
Priamsari, A.D., 1490
Prince, L., 1478
Priore, S.E., 1545

R
Rabito, E., 1476
Rahman, M.M., 1531
Rahmawati, W., 1499, 1514
Rajput, I., 1472
Ramos, A., 1528
Ramsey, R., 1461
Rani, R., 1513
Ranjbar, F., 1423
Rankovic, S., 1529
Rashidkhani, B., 1423
Rashid, M., 1454
Rasmussen, L.B., 1446
Ravelo, A., 1475
Reboul, E., 1438
Reddy, G.B., 1455
Reddy, M., 1542
Reddy, P.Y., 1455
Redondo del Río, M.P., 1424
Redondo del Río, P., 1438
Reges, J.G., 1527
Rellecati, C., 1501
Rendo-Urteaga, T., 1473
Ressurreição, L.S., 1527
Revert, C., 1476
Rezende, E.P., 1492
Rheeder, P., 1521
Ribeiro, A.Q., 1545
Ribeiro, S.M.L., 1504
Ribes-Koninckx, C., 1437
Riddell, L., 1434, 1477, 1511
Ríos-Castillo, I., 1444
Risvas, G., 1505
Rivero, E., 1443
Rizzo, N., 1517
Robles-Sardin, A., 1520
Rocha, A., 1535
Rochette, I., 1417
Rodrigues, S.S.P., 1535
Rodrigues Souza, B., 1539
Rodríguez, A., 1463
Rodríguez-Pérez, C., 1450
Rodríguez-Rodríguez, E., 

1515
Rohner, F., 1490
Rojo, G., 1419-1421
Rojroongwasinkul, N., 1521
Romero-Abal, M.E., 1432, 

1433, 1457
Romero Capilla, M.J., 1479
Rompelberg, C.J.M., 1513
Roos, N., 1452
Rose, D., 1462
Roshita, A., 1490



1941Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

Rouamba, N., 1465, 1478, 
1518

Rubio, C., 1475, 1476
Rubio, E., 1419, 1421
Ruiz de Adana, M.S., 1419
Ruiz López, D., 1479
Ruiz-Ojeda, J.F., 1410
Rusanova, I., 1549
Rutherfurd, S.M., 1505

S
Saadoun, A., 1528-1530
Saalia, F., 1405
Sadji, M., 1510
Saetie, A., 1516
Saito, K., 1415
Sajór, I., 1492
Salas-Salvadó, J., 1466
Saleh, G., 1538
Salem, Jr. N., 1433
Salguero, S., 1421, 1460
Sambath, P., 1417
Samman, N., 1469
Sánchez, M., 1439
Sánchez-Campayo, E., 1549
Sánchez-Muniz, F.J., 1463
Sánchez-Romero, L.A., 1470
Sandoval, T., 1482
San Martín, A., 1463
Santabárbara, J., 1473
Santamaría, V., 1501
Sant´Ana, L.F.R., 1545
Santiago, W.R., 1527
Santos, C.S.P., 1465
Santos, L.B., 1527, 1543
Sanusi, R., 1404
Saradopoulou, M., 1520
Sari, P.M., 1499
Sarker, M.R., 1507
Sartorelli, D., 1508
Sasraku, J.N.D., 1400
Satyanarayana, A., 1455
Sbaibi, R., 1402
Schaetzel, T., 1495
Schattner, C., 1501
Schautz, B., 1441, 1473
Schofield, D., 1418
Schoj, V., 1469
Schonfeldt, H., 1471, 1472, 

1485
Schouppe, E., 1540
Schulze, K.J., 1454
Schümann, K., 1430, 1432, 

1446, 1457

Schüpbach, R., 1445
Schweigert, F., 1501
Segura, M., 1549
Segura-Carretero, A., 1450
Sejas, E., 1401
Selem, S., 1413
Senaprom, S., 1521
Senbanjo, I., 1459
Sepúlveda, N., 1400
Serra-Majem, L., 1507
Seth, A., 1542
Setorglo, J., 1405
Sezer, E., 1482
Shah, N., 1495
Shahab-Ferdows, S., 1544
Shaikh, S., 1454
Shamim, A.A., 1454
Shaneshin, M., 1397, 1398
Sharma, S., 1513
Shaw, J., 1477
Shehab, D., 1522
Sheldon, K.L., 1460
Shi, A., 1487
Shiba, I., 1497
Shin, E., 1500
Siddhu, A., 1481
Sierra-Ovando, A.E., 1470
Silva, D.R., 1473
Silva, G., 1503
Silva, N., 1499
Silva, R.C.A., 1527
Simeone, G., 1543
Singh, J.B., 1513
Sinisterra, O., 1444
Sivaprasad, M., 1455
Siyame, E., 1509
Skau, J.K.H., 1452
Skeaff, S., 1547
Skidmore, P.M.L., 1547
Slimani, N., 1524, 1540, 1541
Smith, G., 1418
Smith, W., 1477
Soares, M., 1514
Sohn, C., 1480
Solomons, N.W., 1421, 1430, 

1432, 1433, 1446, 
1457, 1460

Song, Y., 1488
Sordo, L., 1447
Soriguer, F., 1419-1421
Soto-Méndez, M.J., 1430, 

1432, 1433
Sousa, B., 1537
Sousa, M., 1448

Souza, D., 1498
Souza, K., 1452, 1453, 1479
Souza, S.P., 1476
Souza, V., 1445
Spiegel, P., 1531
Srour, M., 1506
Stancheva, M., 1442
Steer, T., 1491
Steiner-Asiedu, M., 1405
Steyn, N., 1495
Stoecker, B., 1540
Stonehouse, W., 1478
Stookey, J., 1479
Stos, K., 1440
Strahilova, B., 1457
Stroebinger, N., 1505
Stukas, R., 1427
Sugawa-Katayama, Y., 1425
Suh, H., 1405
Suleymanova, D., 1415
Surampudi, S., 1458
Suryanaryana, P., 1455
Suzuki, K., 1502
Suzuki, T., 1502
Swai, M.E., 1451
Syafiq, A., 1437
Syed Mu’azam Shah, S.N., 

1412
Szczepanska, J.W., 1467
Szymlek-Gay, E., 1434, 1511

T
Tabuchi, M., 1489
Taddese, H., 1449
Taechangam, S., 1435, 1516
Takahashi, Y., 1489
Tako, E., 1410
Tamer, F., 1442
Tanumihardjo, S., 1414
Tarini, A., 1454
Taveira, M.F.S.S., 1492
Taylor-Bryan, C., 1517
Tchounguep, F., 1501
Tchum, K., 1414
Tecco, T., 1477
Tegha, G., 1544
Teixeira, M.Y.P., 1527
Teixeira, V., 1448
Tembo, M., 1480
Terevinto, A., 1529
Tetanye, E., 1496
Tetens, I., 1446
Thennakoon, S., 1514
Thoradeniya, T., 1467

Thorsdottir, I., 1534
Thurnham, D., 1401, 1431, 

1456
Thuy, P., 1406
Tiscornia, V., 1469
Tjønneland, A., 1546
Tofail, F., 1471
Tomioka, K., 1489
Tomizawa, N., 1488
Tondeur, M., 1531
Torres, D., 1509
Torres, M.J., 1469
Tortoledo-Ortíz, O., 1520
Tossou, F., 1449
Tran, D.T, 1431
Tran, T.N., 1418
Traore, A.S., 1416
Travier, N., 1436
Trichopoulou, A., 1520
Trigo Fonta, A.M., 1479
Trío, P., 1440
Trujillo-Castillo, L.F., 1470
Tur, J.A., 1455

U
Ubeda, N., 1549
Udomlap, J., 1426
Uehara, M., 1502
Ulanday, J., 1440, 1443, 1516
Ulloa, D., 1444
Urminská, D., 1543
Utomo, B., 1401, 1431
Uwaegbute, A., 1546

V
Valadez, J., 1415
Valanou, E., 1520
Valencia, L., 1402, 1469, 1484
Valle, J., 1452, 1453, 1479
Van Camp, J., 1496
Van der A, D.L., 1513
Van der Horst, C., 1544
Van Graan, A., 1419
Van Jaarsveld, P., 1475
Van Stuijvenberg, M., 1475
Varanasi, B., 1424
Varela-Moreiras, G., 1549
Varghese, D.S., 1458
Vasconcellos, M., 1498
Vasini, R., 1512
Vassimon, H.S., 1511, 1512
Velasco, C., 1400, 1402, 1403, 

1469, 1484, 1485
Velazco, Y., 1534



1942 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

Venkatramanan, S., 1535
Verduguez-Orellana, A., 

1401
Verkaik-Kloosterman, J., 

1426
Verner, V., 1536
Verschuren, W.M.M., 1513
Vicente-Rodríguez, G., 1537, 

1538
Vieira, S.A., 1545
Villegas, J.A., 1518
Visser, J., 1436
Visser, M.E., 1436
Viswanath, K., 1455
Vogel, K., 1548
Volatier, J.L., 1444
Von Hurst, P., 1478
Vosti, S.A., 1478
Vukelic, N., 1464
Vuttisinaksara, S., 1516

W
Wadhwa, A., 1462
Wadolowska, L., 1467
Wagner, K., 1414
Wahrlich, V., 1498, 1536
Waid, J., 1500, 1523
Waki, K., 1488
Walsh, C., 1439
Walsh, D., 1478
Walsh, M., 1447
Wang, F., 1487
Wang, X.H., 1502
Watts, M.J., 1509
Wawer, A.A., 1509
Weber, T.K., 1474
Webster, J., 1477
Wegmüller, R., 1445
Weidl, N., 1414
Weiringa, F., 1417
Weiss, G., 1457
Wenhold, F., 1521
Wentzel-Viljoen, E., 1483
Wenxian, L., 1530
Wenzel de Menezes, E., 1483
Wertz, K., 1548
Wessells, R., 1518
West, K.P. Jr, 1454
Wieringa, F., 1418, 1452
Wilkinson, C., 1531
Williams, S., 1547
Wimonpeerapattana, W., 

1521
Winichagoon, P., 1521

Wirawan, N.N., 1493, 1499, 
1514

Witriw, A., 1501, 1523
Wong, J.E., 1547
Woodside, J.V., 1423
Woodward, M., 1477
Woolhead, C., 1447
Wootton, S., 1517
Wottawa, D., 1422
Wright, C., 1408
Wu, L., 1454

X
Xu, C., 1502
Xue, H.M., 1408

Y
Yadav, K., 1422
Yagnambhatt, V.R., 1458
Yakes, E., 1417
Yamamoto, M., 1472
Yamborisut, U., 1521
Yang, Y.C., 1416
Yang, Z., 1407, 1418
Yáñez-Baca, J., 1520
Yardimci, H., 1420
Yilmaz, S., 1482
Yon, M., 1497
York, E., 1544
Yoshizawa, K., 1548
Young, S., 1491, 1509
Yu, H.W., 1416
Yuan, B., 1487

Z
Zabala, M., 1504
Zaki, S., 1412
Zalilah, M.S., 1460
Zampelas, A., 1505
Zang, J., 1487
Zapata, M.E., 1455
Zapatera, B., 1473
Zareiy, S., 1423
Zarif, N., 1531
Zeder, C., 1449
Zhang, J., 1488
Zhang, Y., 1522
Zhang, Z., 1502
Zhen, S., 1487
Zhou, B., 1502
Zhou, X., 1408
Zhu, Q., 1487
Zhu, Z., 1487

Zimmermann, M., 1456
Zizic, V., 1464
Zou, S., 1487
Zuza, I., 1439



1943Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

A
Aaslyng, M.D., 1577
Abdalla, D., 1622
Abdelhak, M., 1625
Abd El Haliem, I., 1657
Abdul Mutalib, M.S., 1603
Abe, R., 1607
Abete, I., 1636, 1678
Abo El-Nor, S., 1696
Abou-Zekri, M., 1551
Abreu, S., 1552
Abu Bakar, M.F., 1710
Abu-Reidah, I.M., 1587, 

1588, 1606
Actis Goretta, L., 1672
Adhikari, K.B., 1657
Aihara, Y., 1691, 1701
Akao, M., 1607
Alarcon-Flores, M.I., 1560
Al-awad, A., 1657
Alcaraz, M., 1615
Alegría, A., 1593
Alencar, K., 1704
Ali, A., 1625, 1697, 1713
Ali Hassan, S.H., 1710
Allsopp, P., 1704, 1709
Almecija, M.C., 1563
Al-Okbi, S., 1697
Alonso, G.L., 1637
Alvarez-Fernandez, M.A., 

1568
Álvarez-Fernández, M.A., 

1719
Alves, M., 1712
Aly, E., 1669
Amako, M., 1628
Amakura, Y., 1628
Amaral, A.L., 1685, 1686
Amar, B., 1625
Amin, I., 1559
Amin, M., 1697
Anackov, 1654
Anadón, A., 1624
Andersen, M., 1573, 1664, 

1705
Andoh, M., 1690
Andrade, A., 1617, 1634
Anjum, F., 1561
Aoi, W., 1672
Aomine, M., 1596, 1597
Aoyagi, M., 1600

Aoyagi, Y., 1599
Aoyama, T., 1629
Aranda, C.J., 1670
Aranda, P., 1617, 1634
Araya, P., 1618
Araya López, H., 1616, 1618
Arbulo, C., 1664
Arêas, J.A., 1710
Arens, U., 1620
Ares, I., 1624
Arias, N., 1565
Aristoy, M.C., 1682
Arraez-Roman, D., 1587, 

1588, 1606
Arrebola, F., 1617, 1634
Arshad, M., 1701
Artacho, R., 1648
Asano, Y., 1635
Ashida, H., 1601
Ashraf, H., 1561
Ashwell, M., 1620
Astrup, A., 1694
Atsumi, R., 1563
Auricchio, S., 1571
Avellaneda, A., 1678
Ávila-Fernández, A., 1699
Avvari, J., 1715
Azlan, A., 1662

B
Baba, Y., 1698
Bagherzadeh, F., 1668
Ballali, S., 1667
Balog, K., 1652, 1654
Banc, R., 1663
Banderali, G., 1667
Banno, T., 1552
Banu, C.P., 1654, 1669
Barac, G., 1553
Barat, J.M., 1708
Barberá, R., 1571, 1620
Barbosa, I., 1692
Barbosa, O.A., 1625
Barone, M.V., 1571
Barrajón-Catalá, E., 1615., 

1644
Barranco, A., 1587, 1588-

1590
Barriga, C., 1685
Bassan, J.C., 1624, 1625
Basak Tukun, A., 1654, 1669

Bastida, S., 1617, 1674, 1680
Bautista, J., 1713
Beara, I., 1621, 1652, 1653, 

1654
Bellumori, M., 1615
Belluomo, M.G., 1717
Beltrán, G., 1676
Benavente-García, O., 1615
Benedec, D., 1663
Benedí, J., 1617, 1674, 1680
Benyacoub, J., 1665
Benyahia-Mostefaoui, A., 

1581
Bergamini, E., 1717
Bergillos-Meca, T., 1648
Bermejo, L.M., 1636
Bermudez-Brito, M., 1562, 

1605, 1610
Berná, G., 1681
Bernalier, A., 1580
Bernal, M.J., 1605, 1610, 

1680
Bernal, S., 1648
Berner, T., 1710
Bezerra, T.M.S., 1624
Bi, S.C., 1608
Biasucci, G., 1667
Bieanowska-Kopeæ, R., 1630
Bindels, L.B., 1696
Bittencourt, L., 1704
Blancas-Nápoles, J., 1712
Blanco-Rojo, R., 1609, 1610
Blasco, J., 1680
Blasco-Alonso, J., 1694
Blazic, M., 1648
Bohacenko, I., 1660
Bohn, T., 1666
Bojnanska, T., 1718, 1720
Bondonno, C., 1598
Boobis, A., 1580
Borawska, J., 1626
Borczak, B., 1611, 1613
Bordoni, A., 1622
Borguini, R., 1683, 1684
Borrás-Linares, I., 1588
Borrás Linares, M.I., 1614
Bozin, B., 1653
Bravo, R., 1685
Brcaninovic, M., 1619
Brignardello, J., 1665
Brouwer, I.D., 1715
Brown, E., 1704, 1709

Brown, S., 1616
Brownlee, I., 1564
Brunser, O., 1665
Bub, B., 1581
Buck, R., 1588, 1589, 1590
Bustos, L., 1617, 1634
Butt, C., 1687
Butt, M., 1561, 1665

C
Caballero, M.S., 1682
Caboni, M.F., 1622, 1623, 

1638, 1641, 1646, 
1647, 1653

Cabrera, C., 1648
Cabrera-Vique, C., 1569
Cádiz-Gurrea, M., 1614, 

1661
Calani, L., 1703
Caldera, Y., 1571
Calvo, M.V., 1623, 1636
Camacho, F., 1562
Campaña-Martin, L., 1562
Cani, P.D., 1696
Cantarero, S., 1634
Carbonero Aguilar, P., 1713
Cardoso, E., 1704
Carmona, M., 1637
Carmona, P., 1677
Carolina, J., 1712
Carrasco, C., 1664
Carrasco-Pozo, C., 1579
Carvalho, J.E., 1623
Carvallo, C., 1665
Casado, M., 1570
Castillo, J., 1615
Castro, R., 1557
Castro-Gómez, P., 1623
Caturla, N., 1615
Cavalcante, J., 1683
Caz, V., 1619
Cerezo, A.B., 1568, 1719
Cerrillo, I., 1681, 1703
Cesar, T.B., 1625
Cetojevic-Simin, D., 1654
Chan, H.L., 1662
Chan, M., 1705
Chandrasekara, A., 1594
Chang, K., 1566
Chang, M., 1693
Chang, S.K., 1559

Authors´ Index

Posters T6



1944 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

Chardigny, J., 1555
Chatha, S., 1701
Chatterjee, S., 1578
Chein, C.Y., 1567
Chen, F., 1649
Chen, H., 1577
Chen, H.L., 1673
Chen, J., 1616, 1671
Chen, J.R., 1567
Chen, J.T., 1663
Chen, Y.C., 1662
Cheng, F., 1574
Cheng, X.R., 1564
Cher, W., 1705
Chiara, F., 1717
Chiba, T., 1559
Chien, C.H., 1662
Chien, Y.W., 1632
Chiji, H., 1561
Chlebo, P., 1720
Cho, I.H., 1639
Cho, S.H., 1566
Choi, S.W., 1566
Chua, W.H., 1608
Chuang, H.H., 1662
Chung, H.S, 1645
Chung, J., 1698
Cianci, A., 1594
Cian, R.E., 1682
Cicinelli, E., 1594
Cicirata, F., 1605
Cieslak’s, A., 1696
Cilla, A., 1571
Cires, M.J., 1665
Claumarchirant, L., 1593
Clemente, A., 1691
Clemente, G., 1620
Codoceo, J., 1616
Colacurci, N., 1594
Colen, R., 1644
Colom, H., 1686
Considine, M., 1598
Contreras, M.M., 1606
Corte-Real, J., 1666
Costa, C., 1622
Cozma, A., 1663
Creamades, O., 1713
Croft, K., 1598
Crowe, W., 1709
Crozier, A., 1703, 1704
Cruchet, S., 1665
Cubero, J., 1685
Cuomo, M., 1571
Cutfield, W., 1714

Czarnowska, M., 1633
Cztapka-Matysik, M., 1612, 

1707, 1711

D
D’Amico, F., 1658
Dachà, M., 1717
Daguati, R., 1594
Daleprane, J., 1622
Dalmau, J., 1680
Damjanic, K., 1574
Dan, L., 1721
Dana, U., 1720
Darewicz, M., 1626
De, B., 1578
de Bock, M., 1714
de la Hunty, A., 1620
De la Piedra, C., 1610
De la Rosa, R., 1659
de los Reyes Gavilán, C.G., 

1696
Dehiba, F., 1581
Delgado-Andrade, C., 1573, 

1590, 1591
Delgado-Garcia, J.M., 1589, 

1590
Del Rio, D., 1703
Delzenne, N.M., 1696
Demont, A., 1672
Demonte, A., 1685, 1686
Devine, C., 1673
Dewulf, E.M., 1696
Dhaouadi, K., 1640
Di Martino, M., 1594
Di Nunzio, M., 1622
Dias, J., 1644
Diatta, S.A.A., 1592
Díaz Herrero, M., 1713
Díaz-Ropero, P., 1604
Dimitrijevic Brankovic, S., 

1655
Dinis, M.T., 1644
Diouf, A., 1592
Djedjibegovic, D., 1619
Djoulde Darman, R., 1551
Djurica, D., 1643
Dlamini, N., 1556
Do, G.M., 1599, 1679
Doi, A., 1691
Doi, H., 1585
Dong, M.S., 1645
Drago, S.R., 1682
Dudai, N., 1697
Dugo, L., 1717

Dziedzic, K., 1668

E
Ebihara, K., 1708
Edalati, S., 1668
Edwards, C., 1580
Egashira, Y., 1683, 1700
Egea-Gonzalez, F.J., 1560
El-Akel, A., 1551
Elbialy, A., 1695
Elfalleh, W., 1592
El-mahdi, L., 1551
Emiko, T., 1650
Endo, T., 1554
Erben, M., 1646, 1692
Escudero, E., 1682
Escudero-López, B., 1681, 

1703
Espejo-Carpio, F.J., 1563
Espín, B., 1680
Estevan, C., 1637

F
Fardet, 1555
Fattouch, S., 1640
Faye, A., 1592
Fejfer, M., 1612, 1707, 1711
Fernández Arroyo, S., 1614
Fernández-Gutiérrez, A., 

1587, 1588, 1605, 
1606, 1626, 1641, 
1642, 1646, 1647, 
1656, 1659, 1661

Fernández-Pachón, M.S., 
1681

Fernández-Pachón, S., 1703
Fernández Palacios, L., 1556
Fernández-Puentes, V., 1606
Fernández-Segura, E., 1634
Ferreira, E.S., 1685, 1686
Ferreira. I.M., 1692
Ferreira, R.B., 1712
Ferreres, F., 1681
Figueira, J., 1712
Filip, L., 1663
Flores-Girón, E., 1583
Florido, J.F., 1604
Floyd, S.D., 1693
Folkerts, G., 1714, 1717
Fomsgaard, I.S., 1657
Fonolla, J., 1604
Fontana, L., 1562
Fontecha, J., 1623, 1624, 1636
Fontes, L.C.B., 1627

Fortea, M.I., 1688
Franciskovic, M., 1652, 1654
Franck, A., 1580
Franco, L., 1685
Fraser, P.D., 1682
Freitas, S., 1704
Frontela, C., 1669
Frontela Saseta, C., 1556
Fujita, T., 1628
Fujiwara, Y., 1649
Fukuda, E., 1561
Fukuda, M., 1576, 1583
Fukuda, N., 1650
Fukushima, N., 1706
Fushiki, T., 1600

G
Gabaldón, J.A., 1688
Galán, C., 1685
Galán, E., 1593
Galic, Z., 1572
Galisteo, M., 1617, 1634
Gallardo, A.E., 1692
Gao, W.N., 1584
Garaulet, M., 1565
García, A., 1636
Garcia-Abelaira, A., 1653
García Granados, A., 1686, 

1687
García-Llatas, G., 1593, 1620
García-Moreno, P.J., 1563
García-Parrilla, M.C., 1568, 

1719
García-Salas, P., 1646, 1656, 

1661
Garcimartín, A., 1617, 1674, 

1680
Gardini, F., 1641
Garrido-Frenich, A., 1560
Garrison, A., 1687
Garssen, J., 1714, 1717
Gawad, R., 1696
Gazarova, M., 1720
Gazar, R., 1718
Ge, N., 1660
Georgiou, N., 1714, 1717
Ghisleni, D., 1667
Giahi, L., 1591
Gibson, S., 1620
Gil, A., 1562, 1605, 1610
Gil, D., 1680
Gil-Izquierdo, A., 1681
Gil-Martínez, L., 1626
Gill, C., 1704, 1709



1945Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

Giménez, R., 1569, 1648
Giovannini, M., 1667
Giriwono, P., 1702
Girón Fernández-Crehuet, 

F., 1694
Godoy, R., 1683, 1684
Gomes, A., 1712
Gómez-Candela, C., 1636
Gómez-Caravaca, A., 1653, 

1656, 1659
Gómez-Caravaca, A.M., 

1606, 1638, 1647
Gómez Gómez, V., 1556
Gomez-Llorente, C., 1562, 

1605, 1610
Gonçalves, A., 1644
Gong, J.H., 1639
González, R.J., 1682
González Bermúdez, C., 1556
González-Larena, M., 1620
González-Martínez, B., 1695
González-Muñoz, M.J., 1617
González-Ramos, V., 1695
Gonzalez-Tello, P., 1562
González-Torres, L., 1617
Górecka, D., 1668
Gori, A., 1623, 1638
Goto, K., 1671
Goto, M., 1679
Goto, T., 1702
Gotteland, M., 1579, 1664, 

1665
Gouda, M., 1698
Goulart, A.J., 1624, 1625
Gouvêa, A., 1683, 1684
Goux, A., 1681
Graf, D., 1581
Grasso, S., 1717
Green, B.D., 1674, 1680
Gregori, D., 1667
Gregoric, M., 1574
Gruart, A., 1589, 1590
Guadix, A., 1562, 1563
Guadix, E.M., 1562, 1563
Gueimonde, M., 1696
Guerra, E., 1623, 1638
Guerzoni, M.E., 1641
Guimarães, R., 1704
Guiro, A.T., 1592
Gujska, E., 1633
Guo, C.J., 1584

H
Habib, H., 1631, 1657

Habicht, S.D., 1618
Hackman, R., 1643
Hahn, A., 1658
Halford, J., 1673
Hall, N., 1651
Hamajima, H., 1559
Hamdaoui,  M.H., 1640
Hamill, L.L., 1693
Han, S.Y., 1639
Hanaki, M., 1700
Handayani, D., 1616
Hanganu, D., 1663
Harada, N., 1628, 1673
Haraguchi, K., 1554, 1558
Hara, H., 1576
Haro, A., 1590, 1591
Haron, H., 1565, 1614
Harrold, J., 1673
Hasegawa, T., 1596
Hashimoto, T., 1691, 1701
Haskell, C., 1708
Haslberger, A.G., 1591
Hassan, N., 1551
Hayashi, S., 1628
HeePark, J., 1711
Henríquez, C., 1582
Henríquez, D., 1665
Heredia Del Orbe, P., 1719
Herlina, T., 1706
Hernández, J., 1582
Hernández-Hernández, O., 

1691
Hernández-Sánchez, F., 1560
Herrero, A.M., 1677
Heya, Y., 1570
Hiemori-Kondo, M., 1611
Hippe, B., 1591
Hirai, S., 1683, 1700
Hira, T., 1576
Hirauchi, E., 1689
Hirayama, H., 1596, 1597
Hironaka, S., 1607
Hodgkinson, S., 1714
Hodgson, J., 1598
Hoffmann, L., 1666
Holgado, F., 1623
Holt, R., 1643
Holvoet, S., 1672
Hongo, S., 1629, 1635
Horinishi, A., 1570
Hornedo-Ortega, R., 1568, 

1719
Hornero-Méndez, D., 1681
Horrisberger, A., 1636

Hosokawa, H., 1600
Houghton, D., 1564
Hou, Y., 1553
Hsia, S.M., 1702, 1705
Hsu, H.F., 1688
Hu, C.Y., 1662
Huang, X.F., 1616
Huang, Y.H., 1674, 1675
Hung, S.C., 1668
Hussain, A., 1701
Hussein, L., 1698
Hwang, S.Y., 1608

I
Ibero-Baraibar, I., 1636
Ibrahim, N.M., 1603
Ibrahim, W., 1631, 1657
Ichi, I., 1649
Idohou-Dossou, N., 1592
Igari, N.I, 1700
Iguchi, T., 1575
Ihara, H., 1716
Ikeda, N., 1649
Imai, S., 1600
Imaoka, M., 1634
Imbesi, T., 1659
Inacio, R., 1557
Inarejos García, A.M., 1659
Infante, D., 1680
Innocenti, M., 1615
Inoue, H., 1627, 1629, 1635
Inoue, J., 1575
Inoue, K., 1600
Inui, H., 1628, 1673
Isaka, A., 1602, 1709
Ishikawa, S., 1708
Ishikawa, T., 1649, 1670
Ishimi, Y., 1608, 1628, 1631, 

1671
Islam, S., 1669
Ismail, A., 1662
Ismail, G., 1695
Iswaldi, I., 1606
Ithnin, H., 1578
Ito, A., 1629, 1702
Ito, Y., 1629
Itoh, A., 1627
Itoh, Y., 1627
Ivanova, D., 1593
Iwai, K., 1703
Iwaniak, A., 1626

J
Jakobsen, L.M., 1577, 1658

Janeczko, J., 1585
Jang, G.H., 1674, 1675
Jang, H.H., 1716
Jang, H.I., 1679
Jang, I.J., 1675
Jasutiene, I., 1683
Jaudszus, A., 1581
Jáuregui, O., 1687
Jensen, B.M., 1657
Jeon, Y.E., 1674, 1675
Jeszka, J., 1612, 1707, 1711
Jiang, H., 1721
Jiménez-Colmenero, F., 1677
Jiménez-García, E., 1712
Jiménez-Sánchez, C., 1641, 

1642, 1661
Jiménez-Sánchez, M., 1712
Jiménez-Valera, M., 1648
Jin, S.Y., 1663
Jlassi, H., 1640
Johnson, E., 1713
Jongberg, S., 1705
Jood, S., 1715
Joshepkumar, T., 1594
Juan, M.E., 1686, 1687
Juárez, M., 1624
Jukic, H., 1574
Jung, D.W., 1674, 1675
Jun, Y., 1693

K
Kadooka, Y., 1632
Kai, T., 1650
Kajiwara, N., 1632
Kalic, S., 1574
Kamal, H., 1657
Kamei, A., 1563
Kamoi, T., 1600
Kanako, Y., 1628
Kanamoto, R., 1558
Kanazawa, K., 1691, 1701
Kanetsuki, S., 1585
Kang, I.J., 1674, 1675
Kang, J.S., 1645
Kang, M.K., 1639
Kang, Y.H., 1639
Kapravelou, G., 1617, 1634
Kapusta-Duch, J., 1630
Kasaoka, S., 1679
Kataoka, H., 1650
Katayama, M., 1635
Kato, M., 1600
Kato, N., 1561, 1575
Kato, Y., 1554, 1558



1946 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

Kattab, H., 1696
Kaulmann, A., 1666
Kawaguchi, M., 1585
Kawakami, Y., 1597
Kebert, M., 1572
Keen, C., 1643
Kehlet, U., 1577, 1658
Kersiene, M., 1683
Khaiprapai, P., 1566
Khalid, A.Z., 1713
Khelladi, H.M., 1581
Khetarpaul, N., 1715
Khoo, H.E., 1662
Kim, E., 1698
Kim, G., 1566
Kim, G.H., 1598
Kim, H.R., 1716
Kim, M., 1693
Kim, M.J., 1716
Kim, M.S., 1639
Kim, P.J., 1645
Kim, S.M., 1716
Kim, Y.H., 1639
Kim, Y.S., 1716
Kimura, K., 1703
Kimura, O., 1554
Kinjyo, K., 1584
Kinoshita, S., 1670
Kiselova-Kaneva, Y., 1593
Kishida, K., 1570
Kishida, T., 1708
Kishimoto, Y., 1602, 1603, 

1604, 1627
Kitadate, K., 1604
Kitamura, K., 1602
Kives, J., 1636
Kleerebezem, M., 1580
Kobayashi, I., 1679
Kobayashi, M., 1576, 1583, 

1603
Koga, M., 1650
Koga, N., 1554, 1558
Koide, A., 1552, 1555
Kojima-Yuasa, A., 1689
Kolberg4, L., 1658
Komai, M., 1702
Komazaki, H., 1683
Komolka, P., 1668
Kondo, K., 1602, 1603, 1604, 

1627
Kondo, M., 1678
Kondo, N., 1586
Konishi, T., 1672
Kopeæ, A., 1589, 1630

Kopec, A., 1611, 1612, 1613
Koronowicz, A., 1630
Kosaka, R., 1568
Koshiguchi, M., 1683
Kostrzewa-Tarnowska, A., 

1612, 1707, 1711
Kotaru, M., 1637
Kowalski, M., 1710
Kozianowski, G., 1580
Kraneveld, A., 1714, 1717
Krawinkel, M.B., 1618
Kremenovic, D., 1591
Kristensen, M., 1577, 1658, 

1694
Kruger, M.C., 1608, 1628
Kumagai, H., 1607
Kunova, G., 1660
Kuo, Y.W., 1577
Kurihara, K., 1568
Kwon, O., 1599, 1679
Kwon, T.E., 1645

L
Labib, E., 1698
Lærke, H.N., 1657
Lagarda, M.J., 1571, 1593, 

1620
Lamri-Senhadji, M.Y., 1581
Laparra Llopis, J.M., 1671
Lara, M.A., 1604
Largo, C., 1619
Le, G.L., 1564
Lee, E.J., 1639, 1645
Lee. H., 1698
Lee, H.J., 1599
Lee, J.H., 1608
Lee, Y.M., 1716
Leis, 1680
Lenartova, P., 1720
León, L., 1659
Lesjak, M., 1652, 1653, 1654
Leskauskaite, D., 1683
Leszczyñska, T., 1589, 1612, 

1630
Léveques, A., 1672
Li, C., 1574
Li, S.C., 1688
Liang, H., 1660
Liao,H., 1632
Lii, C., 1689
Lima, F., 1580, 1643
Lin, A., 1689
Lin, S.H., 1632
Lisova, I., 1660

Liu, A., 1598
Liu, F., 1655
Liu, L., 1584
Liu, Y., 1660
Ljubojevic, M., 1553
Loh, S.P., 1603
Longvah, T., 1654, 1669
López-Cabanillas, M., 1695
López-Cobo, A., 1647
López Fernández, A., 1556
López-García de la Serrana, 

H., 1615
López-Gasco, P., 1617
López-Jurado, M., 1617, 1634
López-Munguía, A., 1699
López Nicolás, R., 1556
López-Plaza, B., 1636
Lorenzen, J.K., 1694
Louala, S., 1581
Lozano Mena, G., 1686, 1687
Lozano-Sánchez, J., 1605, 

1641, 1642
Lu, C., 1574
Lu, Y., 1554
Lucas-Abellán, C., 1688
Lutz, M., 1582

M
Ma, A., 1660
Macarulla, M.T., 1565
Macedi, G., 1643
Macedo, D., 1712
Macedo, G., 1572, 1580
Macedo, J., 1572, 1580, 1643
Machidera, M., 1679
Madeira, M., 1704
Madrid, J.A., 1565
Madrid, Y., 1644
Maeda-Yamamoto, M., 1568
Maffei, S., 1594
Magata, Y., 1716
Magee, P., 1709
Maher, S., 1695
Mahillon, J., 1696
Maldonado, J., 1680
Maldonado, J.A., 1604
Malencic, D., 1553
Malinauskyte, E., 1683
Mamiya, K., 1552
Mamiya, M., 1555
Mancebo Campos, V., 1659
Marconi, E., 1653
Marian-Victor, V., 1594
Marín, F., 1619

Marín-Manzano, M.C., 1691
Marjanovic, A., 1619
Maróstica, M., 1640
Marouani, K., 1640
Marques, D.P., 1624
Martín, D., 1659
Martín, F., 1681
Martín, J., 1555
Martín, M.J., 1587, 1588
Martinez, A., 1582
Martínez-Augustin, O., 1670
Martínez, C., 1669
Martínez, E., 1582
Martínez, J.A., 1636, 1678
Martínez, M.A., 1624
Martínez, R., 1617, 1634, 

1680
Martínez Graciá, C.A., 1556
Martínez-Larrañaga, M.R., 

1624
Martínez-Mañez, R., 1708
Martinez-Vidal, J.L., 1560
Mary, M., 1717
Mas, E., 1598
Masako, F., 1650
Masamura, N., 1600
Massis-Zaid, A., 1636
Masuda, H., 1607
Masuda, Y., 1698
Matencio, E., 1562, 1593, 

1605, 1610
Matenge, S.T.P., 1556
Mathiba, K., 1556
Matsui, Y., 1607
Matsui-Yuasa, I., 1689
Matsumoto, A., 1629, 1635
Matsumoto, K., 1552, 1555, 

1632
Matsumoto, T., 1671
Matsumura, S., 1600
Matsuoka, M., 1554
Matsuoka, T., 1596, 1597
Matsuoka, Y., 1596
Matsuo, T., 1575
Matsushima, T., 1595
Matsushita, K., 1629, 1635
Matsuyama, T., 1629
Matusevicius, P., 1683
McDougall, G., 1704
McKinley, M.C., 1693
McRoberts, W.C., 1693
McSorley, E., 1709
Medina, S., 1681
Mendes, T.M.N., 1627



1947Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

Méndez-Castrejón, M.P., 
1595

Mendonça, J., 1704
Meng, B., 1584
Mercader-Ros, M.T., 1688
Merenstein, D., 1658
Meyer, B., 1616
Meynier, A., 1681
Michalak, J., 1633
Micol, V., 1605, 1615, 1644
Miere, D., 1663
Mierkiewicz, J., 1612, 1707, 

1711
Mimica-Dukic, N., 1621, 

1652, 1653
Minato, A., 1595
Minato, K., 1690
Minkiewicz, P., 1626
Miranda, J., 1565
Miranda, M., 1582
Mitchell, T., 1616
Miyahara, A., 1579
Miyahira, R., 1704
Miyata-Kuroda, Y., 1718
Miyata, Y., 1718
Mizgier, M.L., 1665
Mizushige, T., 1558, 1708
Mohajeri, H., 1687
Mohamed, M., 1698
Mohamad Taufik Hidayat, B., 

1559
Mohd Esa, N., 1578
Mohiduzzaman, M., 1654, 

1669
Molinar-Toribio, E., 1570
Momota, T., 1691
Monnier, V., 1573
Monti, R., 1624, 1625
Moon, E.H., 1639
Mora, L., 1682
Morales, P., 1579, 1665 
Morales-Medina, R., 1562
Morales Soto, A., 1644
Morales-Soto, M., 1661
Moreno, E., 1648
Moreno, F.J., 1691
Moreno, J.M., 1680
Moreno-Montoro, M., 1648
Moretti, D., 1715
Morgan, M., 1714
Morimoto, R., 1678
Mori, N., 1600
Morita, S., 1579
Morita, Y., 1632

Moriyama, M., 1552, 1555
Moura, R., 1622
Moya, A., 1677
Mozef, T., 1706
Mubarak, A., 1598
Mujic, I., 1574
Mukherjee, R., 1665
Mulinacci, N., 1615
Munio, M., 1562
Munmun, S., 1654, 1669
Muñoz Quezada, S., 1605, 

1610
Murata, M., 1568
Mussler, B., 1676

N
Nagahata, Y., 1679
Nagamoto, M., 1708
Nagao, K., 1650
Nagata, J., 1584
Nagata, Y., 1718
Nagayasu, A., 1611
Nakagawa, K., 1628
Nakagawa, Y., 1595
Nakai, T., 1706
Nakamura, S., 1579, 1586
Nakamura, Y., 1672
Nakano, Y., 1673
Nakashima, N., 1596
Nakata, R., 1627, 1629, 1635
Nakayama, H., 1718
Nam, S.Y., 1716
Nanayakkara, M., 1571
Nascimento, L., 1683, 1684
Nashar, M., 1593
Nasri, N., 1592
Nasser, A.L.M., 1625
Natsume, M., 1601
Nauta, A., 1580
Navarro, M.P., 1573, 1591
Navarro, P., 1590
Navarro-Alarcón, M., 1648
Navas-Carretero, C., 1678
Navas-Carretero, S., 1636
Navas-López, V.M., 1694
Naz, A., 1665
Ndanu, T.A., 1697
Ndao, D., 1681
Nesumi, A., 1568
Neves, V., 1685, 1686
Neyrinck, A.M., 1696
Nicolosi, S., 1605
Nieto, G., 1573

Nieto Martínez, G., 1664, 
1705

Nigo, R., 1596, 1597
Nigro, R., 1571
Niino, H., 1603
Niquet-Léridon, C., 1573
Nishide, Y., 1608, 1628
Nishimori, A., 1596, 1597
Nishimura, C., 1602
Nishimura, O., 1607
Nishizono, S., 1650
Nitecki, S., 1709
Noguera, F., 1562
Noh, H., 1698
Nomoto, K., 1627
Norhaizan, M.E., 1559
Nunes, M.L., 1644
Núñez-Delicado, E., 1688
Nutten, S., 1672

O
Ochiai, M., 1575
Ocón, B., 1670
Oduro-Obeng, H., 1697
Ogawa, A., 1632
Ogawa, M., 1673, 1716
Ognjanov, V., 1553
Ohara, A., 1690
Ohinata, K., 1558
Ohnishi, N., 1575
Ohta, C., 1554, 1558
Ok, H.M., 1599
Okabe, M., 1601
Okada, Y., 1585
Okazaki, Y., 1561, 1575
Oki, T., 1671
Okushima, A., 1718
Oku, T., 1579, 1586
Olalla, M., 1569, 1648
Olivares, M., 1604
Olivares Sevilla, M., 1671
Oliveira, A., 1557
Oliveri, M., 1618
Olivieri, C., 1710
Onishi, K., 1575
Orcic, D., 1652, 1653
Orlovic, S., 1572
Ortega, M.A., 1703
Ortiz-González, L.F., 1595
Osada, S., 1599
Osada-Ohtsu, Y., 1708
Oshima, T., 1698
Otsuka, M., 1683
Ozaki, Y., 1570

P
Pacheco, S., 1683, 1684
Palese, C., 1658
Pallone, J., 1643
Palma-Milla, S., 1636
Palma Molina, X., 1616
Pan, H., 1553
Panzl, M., 1562
Paoletti, A., 1594
Parazzini, F., 1594
Park, E., 1711
Park, E.Y., 1672
Park, H.S., 1598
Park, S.H., 1639
Park, Y.J., 1719
Pasha, I., 1665
Pasini, F., 1653
Pastene, E., 1664
Pastore, G., 1640
Pavlovic, M., 1655
Pearson, J., 1564
Pechacova, M., 1660
Peixoto, F., 1683, 1684
Pereira, B., 1704
Pereira-Caro, G., 1704
Pérez de la Cruz, A., 1562
Pérez-Esteve, E., 1708
Pérez-Gálvez, R., 1563
Pérez-Granados, A.M., 1609, 

1610
Pérez-Jiménez, J., 1570
Pérez-Sánchez, A., 1615
Perino, A., 1594
Perotti, C.M., 1648
Peso Echarri, P., 1556
Peter, C., 1718
Phukasmas, U., 1566
Phuwamongkolwiwat, P., 

1576
Piatkowska, E., 1589, 1611, 

1612, 1613, 1630
Pimpão, R.C., 1712
Pina, B., 1570
Pinho, O., 1692
Pinkrova, J., 1660
Pinto, P., 1712
Pisulewska, E., 1585, 1589, 

1612, 1630
Planas, J.M., 1686, 1687
Planes, J., 1678
Planes Muñoz, D., 1556
Platat, C., 1631, 1657
Plaza-Bolaños, P., 1560
Plaza-Díaz, J., 1562



1948 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

Podestà, A., 1667
Poletta, G., 1646
Polzin, K., 1658
Popovic, B., 1553, 1572
Popovic, M., 1553
Porres, J.M., 1617, 1634
Portillo, M.P., 1565
Poulsen, L.K., 1657
Pretorius, B., 1651
Prieto, P.A., 1588, 1589, 1590
Prioult, G., 1665
Prodanov, M., 1659
Prvulovic, D., 1553
Pujimulyani, D., 1706
Pu, L.L., 1584
Puri, I.Y., 1667

Q
Quintero-Flórez, A., 1676
Quirantes-Piné, R., 1626

R
Raben, A., 1577, 1658
Raederstorff, D., 1676
Raes, J., 1580
Rafferty, E., 1674, 1680
Rakoczy, R., 1630
Ramadan, A., 1697
Ramalho, A., 1644
Ramírez, M., 1588, 1589, 

1590
Ramos-Ramírez, E.G., 1583, 

1595
Ramos-Romero, S., 1570
Ranic, M., 1655
Rani, V., 1715
Rathore, H., 1701
Ratnawati, H., 1706
Reglero, G., 1619, 1659
Reis, M., 1704
Remely, M., 1591
Resende, A., 1622
Reyes-Reyes, M., 1595
Ribeiro, A.P., 1572
Ricci, E., 1594
Rich, L., 1598
Richard, N., 1676
Richling, E., 1666
Riciputi, Y., 1641
Ristic, J., 1652
Riva, E., 1667
Roberts, R., 1658
Rocha, A., 1622
Rodrigues, L., 1552

Rodríguez, A.B., 1685
Rodríguez, J.C., 1636
Rodríguez-Alcalá, L.M., 

1623, 1624
Rodríguez-Páez, L., 1595
Rodríguez-Pérez, C., 1626, 

1661
Rojas, M.J., 1604
Roldán-Segura, C., 1641, 

1642, 1644
Román, E., 1680
Romero, F., 1562, 1605, 1610
Romero-González, R., 1560
Roncero-Ramos, I., 1573, 

1590, 1591
Rong, S., 1638
Rosado, C., 1552
Ros, G., 1573, 1664, 1669, 

1705
Rottoli, A., 1667
Rowland, I., 1704
Rubilar, M., 1699
Rubio, L.A., 1691
Rudic, D., 1574
Rueda, A., 1569
Rueda, R., 1587, 1588, 1589, 

1590
Ruiz-Bravo, A., 1648
Ruiz-Capillas, C., 1677
Ruiz-López, M.D., 1648
Ryu, M.J., 1645

S
Saad, N., 1578
Sabbag, N., 1682
Sadler, M., 1620
Sagar, S., 1714, 1717
Sagesaka, Y., 1603
Saita, E., 1602, 1603, 1604, 

1627
Sakai, F., 1585
Sakthivel, M., 1594
Salazar, N., 1696
Salazar-Montoya, J.A., 1583, 

1595
Samaniego-Sánchez, C., 

1569, 1615
Sánchez, C., 1634
Sánchez de Medina, F., 1670
Sánchez Gómez, A.M., 1659
Sánchez González, M., 1686, 

1687
Sanchez Moya, T., 1556

Sánchez-Muñiz, F.J., 1617, 
1674, 1680

Sánchez-Ortiz, A., 1676
Sánchez-Pardo, M.E., 1712
Sánchez-Siles, L.M., 1620
Sankar, D., 1713
Santiago, M., 1683, 1684
Santos, C.N., 1712
Santos, M., 1704
Sanz, M.L., 1691
Sanz, Y., 1677
Sanz Herranz, Y., 1671
Sapur, S., 1715
Sarno, M., 1571
Sato, H., 1557
Sato, K., 1672, 1703
Sato, M., 1632
Sato, S., 1575
Sato-Furukawa, M., 1671
Satoh, M., 1629
Sauchi, Y., 1672
Sawaragi, Y., 1634
Sawashi, Y., 1558
Scheid, M., 1640
Schlothauer, R., 1714
Schneider, Y.J., 1666
Schnoor, H.J., 1657
Schönfeldt, H.C., 1651
Schultz, A., 1680
Schultz Moreira, A.R., 1674
Schwager, J., 1676
Schwarzova, M., 1720
Scott, H., 1658
Seal, C., 1564
Segura Carretero, A., 1614, 

1656
Segura-Carretero, A., 1587, 

1588, 1605, 1606, 
1626, 1641, 1642, 
1644, 1646, 1647, 
1659, 1661

Seifert, S., 1581
Seiquer, I., 1569, 1590
Seo, E., 1719
Seo, J.A., 1645
Seoung, P., 1693
Serrano-Díaz, J., 1637
Serrano-Martínez, A., 1688
Serrano Nieto, M.J., 1694
Serrazanetti, D.I., 1641
Shaaban, S., 1695
Shafie, N.H., 1578
Shaheen, N., 1654, 1669
Shakirin, F.H., 1662

Sharaf, O., 1697
Shaw, H.M., 1668
Shen, Y.C., 1663
Shi, G., 1564
Shigemura, Y., 1703
Shih, C.K., 1688
Shih, C.M., 1662
Shimi, G., 1614
Shimizu, S., 1607
Shimizu, Y., 1634
Shimokawa, I., 1559
Shimura, N., 1672
Shindel, A., 1643
Shinoda, S., 1649
Shirakawa, H., 1702
Shirouchi, B., 1632
Shizu, S., 1650
Shono, J., 1600
Shuang. R., 1700
Sierra, C., 1680
Sierra Salinas, C., 1694
Siew Fen, L., 1565
Sikora, E., 1611, 1613
Siler-Marinkovic, S., 1655
Silva, C., 1710
Simin, N., 1621, 1652, 1653, 

1654
Simoniello, M.F., 1646
Sinanovic, K., 1619
Singh, A, 1672
Sitanggang, V.N., 1575
Skibsted, L., 1573, 1664, 1705
Skoczylas, 1630
Smoleñ, S., 1630
Soares, R., 1710
Soares de Assunçäo, L., 1713
Sober, M., 1619
Sofiane, Z., 1625
Sogorb, M.A., 1637
Soldi, S., 1667
Soler, A., 1709
Soler, C., 1619
Sone, Y., 1649
Song, W.Y., 1701
Song, Z., 1655
Sonoda, M., 1649
Sørensen, K.V., 1577, 1658, 

1694
Sousa, L., 1704
Souza, M., 1684
Sparenborg, J., 1658
Speranza, P., 1572
Stajner, D., 1572
Stewart, D., 1704



1949Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

Stomati, M., 1594
Strabel, M., 1696
Strain, S., 1709
Strauch, C., 1573
Stuart, R., 1708
Suárez, M.D., 1670
Suchecki, S.Z., 1585
Sugihara, N., 1602, 1603, 

1604
Sugimoto, K., 1628
Sun, G., 1655
Sun, J., 1564
Suresh, C., 1720
Suttisansanee, U., 1621
Suzuki, E., 1602, 1709
Suzuki, Y., 1637
Suzuki-Yamamoto, T., 1597
Svircev, E., 1652, 1653

T
Tabernero, M., 1619
Tachibana, H., 1568
Tadaishi, M., 1608, 1628
Taguchi, C., 1603, 1604
Taguchi, M., 1709
Takafuji, M., 1597
Takagi, K., 1634
Takahashi, H., 1698
Takahashi, M., 1670
Takahashi, Y., 1597
Takai, A., 1627, 1629, 1635
Takayanagi, R., 1706
Takebayashi, J., 1671
Takizawa, Y., 1627, 1629, 

1635
Tak, S.S., 1645
Taku, K., 1671
Talhaoui, N., 1659
Tamaru, S., 1718
Tamura, A., 1689
Tan, T., 1658
Tanabe, K., 1579, 1586
Tanaka, K., 1718
Tanaka, S., 1597
Tang, X., 1564
Tang, Z.C., 1584
Tani, M., 1602, 1603, 1604, 

1627
Tapia-Lara, A.G., 1712
Tashiro, M., 1637
Tasinov, O., 1593
Tavares, L., 1712
Tavares, N., 1552
Tawfik, M., 1698

Tessier, F.J., 1573
Thabit, R.A.S., 1564
Thissen, J.P., 1696
Thorning, T.K., 1694
Tien, Y., 1554
Tlili, N., 1592
Toldrá, F., 1682
Tomás Menor, L., 1644
Tomishige, K., 1595
Tomotake, H., 1575
Tone, E., 1637
Tonglim, J., 1621
Torres, C., 1659
Torres, E.A., 1627
Torres, J.L., 1570
Torres-Maravilla, E., 1712
Toselli, M., 1622, 1646, 1647
Tousen, Y., 1608, 1628, 1631
Toxqui, L., 1609, 1610
Toyozaki, M., 1602, 1603, 

1604
Tralma, K., 1664
Troncoso, A.M., 1568, 1719
Tsai, H.M., 1668
Tsubota-Utsugi, M., 1671
Tsuchiya, T., 1559
Tsuji, E., 1670
Tsuji, H., 1678
Tsuji, K., 1670
Tsuji, M., 1670
Tsukayama, I., 1597
Tsuzuki, K., 1576, 1583
Tuohy, K., 1580

U
Uberos-Fernández, J., 1606
Uchiyama, S., 1631
Ueno, T., 1631
Urminska, D., 1718
Ushioda, K., 1627
Ushiroda, C., 1579, 1586

V
Van Bergenhenegouwen, J., 

1717
Van Heerden, S.M., 1651
Vankova, D., 1593
Van Tol, L., 1580
Vaquero, M.P., 1609, 1610
Vasallo, M.I., 1680
Vatanasuchart, N., 1566
Vázquez, E., 1587, 1588, 

1589, 1590
Vázquez-Velasco, M., 1617

Vega-Galvez, A., 1582
Vegarud, G., 1626
Venica, C., 1648
Verardo, V., 1622, 1641, 1646, 

1647, 1653, 1656
Verbeke, K., 1580
Verde-Star, J., 1695
Verduci, E., 1667
Verdugo, M., 1699
Vicioso Recio, M.I., 1694
Vidal, M.L., 1680
Vijayalakshmi, V., 1720
Vilanova, E., 1637
Vinoy, S., 1681
Vos, P., 1714, 1717
Vuholm, S., 1577, 1658

W
Wada, S., 1672
Wade, S., 1592
Wakame, K., 1604
Wakayama, M., 1634
Waly, M., 1713
Wang, C.K., 1663
Wang, H., 1553
Wang, H.I., 1618
Wang, M.S., 1668
Wang, S., 1655
Wang, W., 1721
Wang, Y.L., 1663
Wang, Z., 1638
Watanabe, J., 1671
Watanabe, K., 1690
Watanabe, T., 1575
Watzl, B., 1581
Weber, T.K., 1636
Wei, J.Y., 1584
Weiser, M., 1687
Weng, H.Y., 1567
Widowati, W., 1706
Wilcox, M., 1564
Witkowicz, R., 1585, 1612
Wolber, F.M., 1608
Woodside, J.V., 1693
Wright, I., 1610
Wu, C.H., 1702, 1705
Wu, J.Q., 1584
Wu, W.T., 1673

X
Xiang, X., 1638
Xue, J., 1721
Xuesong, X., 1700

Y
Yamada, A., 1558, 1679
Yamada, K., 1568, 1706
Yamada, T., 1575
Yamagichi, Y., 1579
Yamaguchi, Y., 1586
Yamaji, R., 1628, 1673
Yamamoto, A., 1552, 1555
Yamanaka, C., 1670
Yamanaka, Y., 1585
Yamasaki, K., 1671
Yamashita, R., 1698
Yamashita, Y., 1601
Yamato, T., 1596, 1597
Yamauchi, T., 1552, 1555
Yamazaki, Y., 1570
Yanagita, T., 1559
Yang, H.Y., 1567
Yang, J.J., 1584
Yang, L., 1655
Yang, R.Y., 1618
Yang, Y., 1553, 1638
Yano, S., 1634
Yasui, H., 1632
Yeh, W.J., 1567
Yeha1, Y.H., 1663
Yen, C.H., 1577, 1663
Yim, S., 1643
Yin, H., 1655
Yin, X.F., 1674, 1675
Yokoyama, A., 1691
Yoshida, M., 1627
Yoshida, R., 1702
Yoshii, S., 1627, 1629
Yoshikawa, Y., 1632
Yoshimura, M., 1628, 1650
Young, I.S., 1693
YoungKim, R., 1711
Yuexin, Y., 1692, 1700
Yu, H.W., 1577
Yuito, N., 1718

Z
Zago, L., 1704
Zaki, S., 1551
Zalazar, C.A., 1648
Zanelli, C.F., 1685, 1686
Zarzuelo, A., 1670
Zdero, R., 1572
Zhag, F., 1655
Zhang, C.L., 1608
Zhang, J., 1721
Zhang, T., 1601



1950 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

Zhang Y., 1553
Zhu, W., 1700
Zhu, X., 1700
Zimmerman, M.B., 1715
Zivkovic, J., 1574
Zmora, P., 1696
Zu Wei, Y., 1565
Zubaid, M., 1701
Zuccotti, G., 1667
Zulet, M.A., 1636, 1678



1951Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

A
Aagaard, J., 1729
Aarek, I., 1745
Abilgos-Ramos, R., 1730
Aboussaleh, Y., 1726
Acosta, M.E., 1781
Adikari, M.N., 1773
Afroj, R., 1769
Afroz, S., 1769
Agli, A., 1766
Akram, H., 1781
Aksoydan, E., 1743
Al-Alawi, A., 1780
Ali, A., 1780
Almeida, W., 1763, 1764
Alvim, R., 1737
Ameen, F., 1769
Amuna, P., 1778
Andersen, A.B., 1762
Antal, M., 1771
Anzid, K., 1778
Apiraknapanon, P., 1773
Appukutty, M., 1726
Asho, P., 1732
Asibey-Berk, E., 1731
Ask, A.S., 1745
Athithan, L.V., 1772
Au, C., 1753
Auler, F., 1748, 1749, 1763, 

1764, 1770
Avila-Cortado, K., 1730

B
Ba, L., 1763
Baardseth, P., 1745
Balsubramanian, B., 1732
Barman, B.K., 1762
Barouaca, H., 1728
Barrientos, E.L., 1747
Beall, K., 1761
Bechiri, L., 1766
Bédard, A., 1749
Behar, D., 1747
Belahsen, R., 1728
Benjelloun, S., 1755
Benson, E., 1751
Bertero, H.D., 1741
Bertoldi, J., 1748
Bertone-Johnson, E., 1732
Bethwell, O., 1751
Bhandari, N., 1777

Bibiloni, M.M., 1755
Boll, K., 1727
Boonyaritichaikij, S., 1739
Borges, C., 1747
Brito, L., 1779
Buchsbaum, A., 1753

C
Caldas, M., 1748
Calvo, C., 1767
Capone, R., 1726
Cardone, G., 1726
Cardoso, A., 1770
Carvalho, M., 1744, 1750
Casal, S., 1757
Castillo, T., 1774
Chan, T., 1777
Chao, D.P., 1771
Cheikh Moussa, K., 1750
Cherkaoui, M., 1778
Cherkos, T.M., 1738
Cho, M.S., 1746
Chowdhury, S., 1781
Christensen, J., 1727
Christine, O., 1768
Chung, C.E., 1746
Cohen, N., 1732
Colares, L., 1744
Combelles De Morais, C., 

1736
Conceição, R., 1757
Cordeiro, L., 1732
Corneau, L., 1749
Correia, R., 1773
Costis, C., 1734
Cruz, R., 1757
Cuman, R., 1763, 1764

D
da Silva, S., 1737
Dahl, W.J., 1757
Dal Magro, G., 1773
Damanik, H., 1723
Dantas, L., 1737
Darmon, N., 1752
Dawut, A., 1733
Ddembe, J., 1725
Ddungu, R, 1725
de Looy, A., 1736
Deba, S., 1765
Debs, P.H., 1726

del Pino, P., 1735
Desta, T., 1765
Dixon, J., 1774
Dodin, D., 1749
Dongho Dongmo, F.F., 1723
Du, L., 1753
Dyner, L., 1741

E
Edalati, S., 1766
Egberg Mikkelsen, B., 1754
El bilali, H., 1726
Estambale, B., 1729
Eygi Erdogan, B., 1733

F
Fadoni, A., 1763, 1764
Ferguson, E., 1777
Fernández-Palacios, L., 1747
Fleming, R., 1768
Franklin, A., 1768
Free, C., 1777
Freire, G., 1731
Freytag-Leye, B., 1752
Friis, H., 1729
Frontela Saseta, C., 1747
Fuchigami, M., 1739, 1758
Fujikura, J., 1733, 1739
Furuta, T., 1729

G
Gallegos, D., 1742
Galloway, R., 1748
García, A., 1737
García Rodríguez, M., 1782
Gebremichael, K., 1757
Ghosh-Jerath, S., 1760
Gillespie, B., 1734, 1735
Goldberg, G., 1760
Gomes, A.M., 1736
Gómez, A., 1734, 1735
Gouado, I., 1723
Graça, P., 1776
Griffiths, M., 1771
Guldborg Hansen, P., 1754
Guo, H.R., 1751

H
Habtamu, Z., 1765
Hailemichael, T., 1738

Halkjær, J., 1727
Hall, N., 1763
Hammink, M., 1761
Hannington, O.O., 1768
Harbige, L.S., 1778
Hasegawa, M., 1760
Hasib, E., 1781
Henrik, F., 1751
Henry, C.J., 1757
Hettiaratchi, U.P., 1772
Hillenbrand, E., 1769
Hiramatsu, S., 1739, 1758
Hirano-Shibasaki, H., 1729
Hoffmann, R., 1770
Holdsworth, M., 1772
Horibata, K., 1739
Hörnell, A., 1736
Hosoda, K., 1729
Hsieh, C.L., 1771
Huneau, J.F., 1744

I
Ikeda, H., 1739
Inaba, Y., 1760
Isaacs, B., 1774
Ishii, K., 1729, 1739, 1758
Islam, Z., 1781

J
Jacob, J., 1734
Jafar, T., 1732
Jain, P., 1740
Jalal,F., 1761
Jalil, R., 1766
Jin, X., 1764
John,K., 1751
Jordan, I., 1779
Joshi, A., 1732

K
Kaler, J.J., 1757
Kallithraka, S., 1727, 1728
Kamahanga, J., 1725
Kamboj, P., 1760
Kanal, K., 1777
Kanbe, K., 1739
Kandiah, M., 1726
Kaneda, N., 1777
Karim, M., 1762
Kasai, M., 1738
Kasirivu, H., 1725

Authors´ Index

Posters T7



1952 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

Kavle, J., 1748
Kebebu, A., 1757
Kethran, E., 1769
Keus, H.J., 1762
Khalid, A.I., 1780
Khatibi, M., 1767
Khetran, E., 1762
Khor, G.L., 1766
Kimura, Y., 1739, 1758
Kinyuru, J., 1729
Kitagawa, E., 1742
Kolsteren, P., 1772
Koniz-Boohe, P., 1761
Konrad, M., 1736
Konyole, S., 1729
Korn, A., 1779
Krawinkel, M.B., 1779
Kunda, M., 1762
Kuwada, H., 1739, 1758
Kwasek, M., 1743
Kyambadde, W., 1725
Kývanc, P., 1743

L
Lakmali, P.G., 1773
Lartey, A., 1731
Launio, C., 1730
Lee, K.W., 1746
Lee, M.S., 1751
Lemieux, S., 1749
Leroy, J., 1772
Li, H., 1742, 1764
Li, S., 1763, 1764
Lima, F., 1737
Linda, T., 1780
Lipoeto, N., 1723, 1761
Liu, R.R., 1725
Liu, X., 1725, 1764
Liu, Z., 1764
Li, X., 1764
Li, Z., 1764
Loha, M., 1738
Luan, D., 1764
Lubis, Z., 1723
Lund Skov, K., 1754
Lwin, M., 1753

M
Ma, L., 1725
Maaløe Jespersen, A., 1754
Macedo, M., 1731
Macin, S., 1767
Madan, J., 1740
Maes, L., 1772

Magalhães, A., 1773
Maghsoudi, E., 1726
Magsumbol, M.S., 1760
Maillot, M., 1752
Mariaca, R., 1774
Marselles, H., 1744
Martínez Graciá, C., 1747
Martins, M., 1776
Masset, G., 1752
Mateus, M.P., 1776
Mazumder, S., 1777
Mbugua, S., 1762
McMahon, A.T., 1780
Mejeenov, P., 1740
Melo, V., 1767
Mendes, E., 1757
Menezes, M., 1750
Mengarelli, G., 1778
Mesfin, A., 1757
Mildon, A., 1746
Mohd Sharif, Z., 1766
Mohd Taib, M.N., 1766
Mohd Yusof, B., 1726
Mol, S., 1733
Molina Recio, G., 1782
Mollik, A.H., 1775
Mone, A., 1740
Montero López, P., 1778
Mora Urda, A.I., 1778
Moreno Rojas, R., 1782
Morikawa, O., 1739
Morillas-Ruiz, J.M., 1736
Murata, S., 1767
Muto, S., 1733, 1739
Mwangi, A., 1762

N
Nakamori, M., 1765
Nakanishi, Y., 1777
Nakashima, A., 1763, 1764
Nakayama, H., 1733, 1739
Nanna, R., 1751
Nazar, A., 1774
Ndanu, T., 1778
Ngono Ngane, A.R., 1723
Nicolau, A., 1741
Nuppenau, E.A., 1779
Nusha, M.F., 1772

O
Oates, V., 1768
Olsen, A., 1727
Olsen, S., 1736
Opoku-Nkoo, W., 1731

Osei, J., 1759
Overvad, K., 1727
Owino, V., 1729
Owuor, B., 1729
Özen, A.E., 1755

P
Pachotikarn, C., 1758
Palacio-Vales, P., 1736
Pallaro, A., 1741
Pan, W.H., 1751
Peng, C.J., 1751
Perera, P.P., 1772
Pérez, O., 1774
Pérez-Cueto, F.J., 1754
Pérez-Gil, S., 1774
Pérez-Iglesias, C., 1736
Peterson, G., 1741
Phiri, C., 1746
Pieniak, Z., 1772
Pinto, E., 1776
Pons, A., 1755
Prado, S., 1731, 1744, 1750
Putra, D.P., 1761

Q
Qu, P., 1730
Quirino, T., 1767

R
Ramzy, M., 1748
Raposo, O., 1779
Rashid, S.F., 1781
Raudales, R.C., 1747
Rguibi, M., 1728
Ribeiro, A.L., 1748, 1749
Ribeiro, F., 1741
Ribeiro, M., 1744
Ridolfi, R., 1769
Risvik, E., 1745
Rivera, L., 1734, 1735
Roba, A.C., 1757
Rocha, R., 1779
Rodero, R., 1748
Rodrigues, L., 1741
Rohden Skov, L., 1754
Roos, N., 1729, 1768
Ros Berruezo, G., 1747
Rosaneli, C., 1748, 1749, 

1763, 1764, 1770
Roswall, N., 1727
Rubio-Pérez, J.M., 1736

S
Safdar, N., 1732
Saleh, G., 1748
Salgado, M., 1737
Salles, A., 1744
Salles, L., 1763, 1764
Sanahuja, M.C., 1741
Sánchez, M., 1734
Sanjari, M., 1767
Sankar, D., 1780
Santos, C.S., 1757
Sanz-Valero, J., 1750
Sari, D., 1723
Sarkar, S., 1778
Scarinci,G., 1778
Schaetzel, T., 1771
Schmidt, K., 1754
Schonfeldt, H., 1763
Sene, P., 1753
Sheen, L.Y., 1771
Shi, Q., 1725
Shi, T., 1764
Shigenobu-Kishimoto, T., 

1742
Shikuri, R., 1762
Shirao, M., 1760
Shokouhi, M., 1767
Silva S., 1749
Silva, S., 1748, 1770
Silveira, J., 1773
Silvenus, K., 1751
Simões, G., 1779
Simopoulos, A., 1727
Sinamo, S., 1738
Singh, A., 1760
Singh, N., 1777
Singogo, F., 1746
Sinharoy, S., 1769
Slater, B., 1747
Smuts, C.M., 1759
Sokhal, B., 1777
Sørensen, T., 1727
Sowath, S., 1777
Spinelli, S., 1748, 1749, 1770
Subedi, N., 1758
Sulaiman, N., 1766
Sulastri, D., 1761

T
Taechangam, S., 1758
Takahashi, C., 1739, 1758
Takashi, N., 1765
Taneja, S., 1777



1953Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

Tapanee, P., 1773
Teodoro, A., 1741
Tetteh, J., 1778
Thilsted, S.H., 1762
Tjønneland, A., 1727
Togami, T., 1777
Tokunaga, A., 1765
Trentini, L., 1749, 1770
Tse, C., 1746
Tsuyukubo, M., 1738
Tur, J.A., 1755

U
Ucok Alakavuk, D., 1733
Upadhyay, A., 1761

V
Van der Hoeven, M., 1759
Van Niekerk, C., 1763
Vaquero Abellán, M., 1782
Veltrini, C., 1763, 1764
Verstraeten, R., 1772
Victor, O., 1751
Vidgen, H., 1742
Vidueiros, S.M., 1741
Vieux, F., 1752
Vijaykumar, S., 1753
Vincent, J., 1744
Vlachou, P., 1737
Von Kotze, A., 1769

W
Wahlqvist, M.L., 1751
Wai Kong, L., 1726
Waid, J., 1769
Walatara, K.N., 1772
Waly, M., 1780
Wanden-Berghe, C., 1750
Wang, M.X., 1725
Whiting, S.J., 1757
Williams, E.I., 1762
Williams, P., 1780
Woldeyes, L., 1738
Wong, C.Y., 1766

Y
Yan, H., 1730
Yassin, F., 1737
Yassin, S., 1748
Yokokawa, A., 1729
Yong, H.Y., 1766
Yoshimoto, Y.S., 1739
Yusuf, D., 1752

Z
Zeghichi, M., 1728
Zeghichi-Hamri, S., 1727, 

1728
Zello, G.A., 1757
Zeng, L., 1730
Zhamed, D., 1748
Zhao, J., 1763
Zhou, X., 1730
Zotor, F.B., 1778



1954 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

A
Abad Holgado, E., 1788
Abd-Hamid, A., 1814
Abdul Mutalib, M.S., 1794
Abdul Rahman, N.A., 1794
Aboussaleh,Y., 1847
Achouri, I., 1847
Addo, A., 1793
Addou, S., 1784
Adepoju, O., 1795
Afful, C., 1851
Agiang, M., 1786
Aguiar, L.R., 1817
Aguilera, J., 1841
Ahmed, A., 1785
Akiyama, K., 1800
Akutsu, R., 1851, 1852
Aldaghri, S., 1785
Ali, Q., 1834
Ali, S., 1834
Aliete, D., 1800
Almeida, L.B., 1853
Alvarenga, M.S., 1844
Álvarez, R., 1796
Alves, I., 1828
Alves, M., 1809
Amaro, M., 1808, 1845
Amel, M., 1784
Amina Chérifa, B., 1784
Amini, A., 1784
Aminian, H., 1787
Amorim, E., 1789
Anadón, A., 1799
Anderman, T.L., 1838
Andrade, A., 1823
Andrade, L., 1823
Antal, M., 1843
Antonelli, G., 1826
Anyebuno, G., 1800
Aparicio, V.A., 1823
Aprea, C., 1826
Aquino, S., 1807
Aranda, P., 1823
Arararipe, L., 1823
Araya, H., 1796
Arcot, J., 1809
Ares, L., 1799
Aries, M., 1825
Arshad, M.U., 1834
Ashaye, O., 1833
Au, C., 1825

Avelar, A.C., 1854
Ávila, J.M., 1844
Azadrooh, M., 1787
Azizollahi Aliabadi, M., 1784
Azlan, A., 1814

B
Babicz-Zielinska, E., 1839
Baldan, C.S., 1853
Baldan-Pineda, P.H., 1853
Banc, R., 1829
Banna, M.F., 1856
Bansal, K.C., 1846
Bassan, J.C., 1806
Bastida, S., 1837, 1838
Bastos, D.H., 1800
Battiprolu, S., 1792
Bautista Palomas, J., 1856
Bekhouche, F., 1824
Bendini, A., 1817
Benedí, J., 1838
Benini, A., 1813
Bezerra, M.T., 1806
Bhardwaj, R., 1846
Bisht, I.S., 1846
Boakye, A., 1843
Bohn, T., 1852
Bonfanti Fiori, C., 1820
Boscher, N., 1852
Bouchikhi, I., 1813
Bouriga, N., 1834
Brahimi, A.C., 1784
Brandão, A.L., 1817-1819
Bravo, A., 1808, 1845
Bravo, D., 1808
Brown, K.A., 1857
Bügel, S., 1796, 1822

C
Cabral, N., 1848
Çakiroglu, F.P., 1791
Camiletti-Moirón, D., 1823
Campos, J., 1851, 1852
Canella Avelar, A., 1788
Capuchinho, R.S., 1820
Caravante, A.L., 1806
Carbonero Aguilar, M.P., 

1856
Cardeña-Franquet, E., 1846
Cardonha, A., 1807, 1825
Carneiro, C., 1807

Carneiro, M., 1823
Castañeda, M., 1808
Castellano, V., 1799
Cavelaars, A.E., 1857
Cenis-Anadón, J.L., 1804
Chae, K.R., 1855
Chatha, S.A., 1834
Chikhi, A., 1813
Cho, J.E., 1835, 1836
Choquet, P., 1852
Chung, Y.B., 1835, 1836
Clerck, F.D., 1812
Colina, M., 1808
Colina, W., 1845
Conceição, L., 1821
Contreras, J., 1827
Coñuecar, S., 1854
Cortese, R., 1805
Costa, M.S., 1818
Cozma, A., 1829
Cremades, O., 1856
Crovetto, M., 1854
Czarnacka-Szymani, J., 1839

D
Dabrowska, A., 1839, 1840
Dadkhodaei, A., 1830
Damasceno, K., 1825
Dan, M.C., 1826
Daneshnia, N., 1830, 1831
Daoud, J., 1829
Dara, F., 1811
Darmon, N., 1814
Dědková, 1850
de Lorenzo, C., 1837
DeFries1, R., 1838
Del Pozo, S., 1844
Dhonukshe-Rutten, R., 1857
Diako, C., 1786
Diallo, A., 1811
Dias, J., 1821
Díaz Herrero, M.M., 1856
Dikmen, D., 1838, 1850
Di Lecce, G., 1817
Dinis, M.T., 1821
Djamel, S., 1784
Doménech-Asensi, G., 1818, 

1819
Dop, M.C., 1811
Doucha, T., 1851
Du Plessis, L., 1855

Du Plooy, Z., 1849
Duncan, G., 1806
Dutta, M., 1846
Dwiriani, C., 1825
Dwivedi, N.K., 1846
Dwiyanti, F., 1825

E
Ebrahimi, L., 1787
Effah-Manu, L., 1793
El-Kherbawy, G., 1785
El-Kholi, E., 1785
El Mecherfi, K., 1813
Essien, A., 1786
Estambale, B.B., 1793
Etebarian, H.R., 1787
Eteng, M., 1786
Ezeche, I., 1815

F
Fallah, R., 1827
Fanzo, J., 1812
Farahpour, P., 1815, 1816
Farhangian-Kashani, S., 1787
Farran, A., 1799
Fernandes, E., 1807
Fernández Álvarez, M., 1842
Fernández Soto, M.L., 1842 
Ferreira, C., 1832
Fezeu, L., 1857
Filip, L., 1829
Finglas, P., 1857
Fisberg, R.M., 1800
Florence, M.K., 1855
Flores, D., 1854
Fogliano, V., 1838
Fortea Gorbe, M.I., 1840
Fortes, C.R., 1826
Franco, B.D., 1826
Franco, K., 1808
Freitas, D., 1820
Friis, H., 1793
Frontela-Saseta, C., 1818, 

1819
Frutos, M.J., 1808
Fuchigami, M., 1798

G
Gallina Toschi, T., 1817
García, B., 1827
García-Estepa, R.M., 1842

Authors´ Index

Posters T8



1955Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

García-Villanova, B., 1841, 
1842

Gauravarapu, S., 1792
Gielecinska, I., 1803
Gil, A., 1810
Giuntini, E.B., 1826
Gomez, M.L., 1826
Gonzalez-Fandos, E., 1832
González Jiménez, A., 1842
Gonzalez-Muñoz, M., 1838
González Weller, D., 1824
Gorgulho,B., 1800
Goulart, A.J., 1806
Grady, T., 1797
Gras, M., 1802
Gratz, S.W., 1806
Grubor-Laj_ic, G., 1786
Guardia Archilla, T., 1842
Guerra, E., 1827
Guerra-Hernández, E., 1841, 

1842
Guidolin Canniatti Brazaca, 

S., 1820
Gunnlaugsdottir, H., 1821
Gutiérrez, A.J., 1824
Guyon, A., 1843
Guzmán,M., 1808

H
Hachemi, B., 1848
Haggarty, P., 1822
Hall, N., 1849
Hamzat, I., 1829
Han-You, X., 1783
Hardinsyah, H., 1825
Hardisson, A., 1824
Haruni, M., 1828
Heidari, B., 1830, 1831
Heier, P., 1852
Herák, D., 1850
Herdiman, H., 1853
Hiramatsu, S., 1798
Hoffmann, L., 1852
Holm, F., 1821
Horgan, G., 1822
Hortegal, E., 1848
Hosseni, S.E., 1810
Huber, M., 1822
Hu, L., 1795
Hussain, A.I., 1834

I
Ibrahim, M., 1814
Igile, G., 1815

Iijima, Y., 1798
Illan, M., 1799
Ishii, K., 1797, 1798
Ismail, A., 1814
Ismail, S., 1785
Iyengar, V., 1851

J
Jamaluddin, R., 1794
Jarosz, M., 1790, 1791, 1803, 

1847
Jerling, J.C., 1805
Jezewska-Zychowicz, M., 

1839, 1840
Jiang, H., 1795
Jibu, Y., 1797, 1798
Johns, T., 1823
Jonnalagadda, S., 1812

K
Kaddouri, H., 1813
Kahl, J., 1796, 1822
Kalogeras, N., 1821
Kamagenge, V., 1828
Kapravelou, G., 1823
Karimi, D., 1830, 1831
Kaseb, F., 1827
Katayama, M., 1802
Katayama, N., 1792
Kate, R., 1845
Kazemi,R., 1784
Kefalas, P., 1801
Kenji, G.M., 1793
Kennedy, G., 1800
Kheira, C., 1848
Kheroua, O., 1784
Khéroua, O., 1813
Kimura, Y., 1797, 1798
Kinyuru, J.N., 1793
Kojic,D., 1786
Konecka-Matyjek, E., 1790, 

1791
Konyole, S.O., 1793
Koritar, P., 1844
Kubota, K., 1798
Kurobayashi, Y., 1798
Kuwada, H., 1797, 1798
Kwon, E.Y., 1855
Kwon, K.S., 1855

L
Laville, M., 1857
Lee, H.J., 1855

Lee, J.M., 1855
Lee, M.A., 1835, 1836
Leem, D.G., 1855
Lee, S., 1805
Le, G., 1795
Liliana Wargasetia, T., 1853
López-Fernández, A., 1818
López-Giménez, J.A., 1808
López-Jurado, M., 1823
López-Miranda, S., 1840
López-Nicolás, R., 1804
Lozano-Pérez, A.A., 1804
Lucas Abellán, C., 1840
Lucca, A., 1853
Luckett, B., 1812
Lugo, I., 1799
Lunghini, L., 1826
Luvsanbaldan, B., 1811
Lwin, M., 1825

M
Macdiarmid, J., 1822
Machado, R., 1823
Maky, M.M., 1829
Malencic, D.J., 1788
Marchioni, D.M., 1800
Mariani,M., 1790
Marin, D., 1801
Marin, D.E., 1802
Marin. M.L., 1820
Marins, V., 1828
Markus, J.E., 1849
Martinelli, S., 1805
Martínez-Larrañaga, M., 

1799
Martínez, M., 1799
Martínez, M.A., 1799
Masset, G., 1814
Mastroeni, S., 1826
Matufuji, H., 1792
Maturana, D., 1854
Maundu, P., 1823
Maya, N., 1832
McIntyre, B., 1828
McWhinney, H., 1797
McWhinney, S., 1797
Medeiros, G., 1825
Mejeenov, P., 1811
Mejia, J., 1808, 1845
Mekhancha-Dahel, C., 1813
Melo, R.M., 1817
Mena, C., 1837
Mendu, V.V., 1792
Menezes, E.W., 1826

Menezes, M., 1788
Mensink, F., 1804
Mercedes, J., 1800
Merola, N., 1819
Merzok, A., 1784
Mesa, T., 1845
Mezdoud, A., 1824
Miere, D., 1829
Mikkelsen, B.E., 1836
Minuzzo, D., 1828
Miyegombo, A., 1811
Mojska, H., 1803
Moldovan, Z., 1829
Moller, C., 1789
Monteiro, L., 1828
Monteiro, L.S., 1800
Montilla, B., 1808
Monti, R., 1806
Moraes, A.C., 1817
Moscatelli, D., 1853
Mosso, K., 1828
Motta Ferreira, W., 1788
Murakami, K., 1802

N
Nakamura, T., 1800
Namudu, D., 1845
Namutebi, E., 1845
Nebot, E., 1823
Negaoui, H., 1813
Nejad Parchami, F., 1810
Nendissa, D.R., 1849
Nicolau, A., 1809
Nilo, M., 1809
Nobre, A., 1825
Núñez Delicado, E., 1840
Nyhus Dhillon, C., 1828

O
Obea-Masó, M., 1846
Obiedzinska, A., 1835
Ochola, S., 1855
Ocké, M., 1857
Odekerken, G., 1821
Oduro, I., 1793, 1843
Ofori, H., 1786, 1800
Ojo, V., 1795
Okishima, N., 1794
Oliveira, V., 1789, 1790
Olivero-David, R., 1837
Olivero, R., 1838
Oltarzewski, M., 1804
Olumakaiye, M., 1829
Oluoch, M., 1823



1956 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

Omar, K., 1784
Onyango, C.A., 1793
Onyango-Omollo, S.A., 1793
Owino, V.O., 1793
Owuor, B.O., 1793
Owusu, M., 1800

P
Padash, S., 1830, 1831
Paduano, A., 1838
Pandravada, S.R., 1846
Parera, J., 1788
Parizotto, M., 1805
Pascual-Ramírez, J., 1801
Paterson, J., 1809
Pekcan, G., 1838, 1850
Pellicer Balsalobre, J.A., 1840
Pereira, G., 1828
Pereira, R., 1800, 1828
Pérez-Jimenez, M.A., 1837
Pérez-Llamas, F., 1808
Perozzi, G., 1857
Peters, S., 1804
Petrovic, M., 1788
Philippi, S.T., 1844
Pilla, M., 1826
Pistol, G., 1801, 1802
Plata-Guerrero, R,, 1841
Ploeger, A., 1822
Pohjola, M.V., 1821
Polasa, K., 1792
Poltronieri, F., 1817, 1818, 

1819
Popovic, A., 1788
Popovic, M., 1786, 1788
Poppe, K., 1857
Porres, J.M., 1823
Postma-Smeets, A., 1804
Powell, B., 1823
Pradhan, H., 1833
Prvulovic, D., 1786
Puentes, J., 1808, 1845
Puigdueta-Lucas, I., 1846
Pujimulyani, D, 1853

Q
Qiao, Y., 1795
Qi, C., 1795

R
Raghav, C.S., 1846
Rai, K.P., 1833
Ramos, E., 1799

Ramos-Ramírez, E.G., 1801
Rana, J.C., 1846
Ravelo, A., 1824
Redouane,D., 1813
Remans, R., 1838
Reyna, E., 1845
Rezazadeh, A., 1815, 1816
Ribeiro Neto, L.M., 1817, 

1818, 1819
Richardson, A.J., 1806
Rincon, T., 1808
Rios, A., 1789
Rocha, M., 1848
Rodrigues, L., 1809
Rodríguez Blanco, J., 1842
Rodríguez, M.R., 1808
Rolim, P., 1807, 1825
Romero, A., 1799
Roos, N., 1793
Ros-Berruezo, G., 1804, 

1818, 1819
Rose, D., 1812
Roset-Elias, M.A., 1846
Roura, E., 1799
Rubio, C., 1824
Ruiz-Cano, D., 1808
Ruiz, E., 1844
Ruiz González, I., 1842
Rusmana, D., 1853

S
Sabran, M.R., 1794
Sacchi, R., 1838
Sachan, S., 1789
Sagara, K., 1792
Saha, N., 1838
Saidi, D., 1784, 1813
Salazar-Montoya, J.A., 1801
Salome, N.R., 1806
Sam Daliri, M., 1815, 1816
Samia, A., 1784
Samia, B., 1848
Sánchez-Muniz, F., 1838
Sánchez-Muniz, F.J., 1837
Santaella-Pascual, M., 1818
Santos, A.F., 1806
Santos, I.R., 1820
Sanz-Valero, J., 1810
Sastre, B.E., 1837
Savadogo, A.S., 1811
Sávio, K., 1851
Schaetzel, T., 1843
Schonfeldt, H.C., 1849
Seabra, L., 1807, 1825

Sebastián-Ponce, M.I., 1810
Selmi, S., 1834
Seo, H.Y., 1835, 1836
Serrano Martínez, A., 1840
Shanker, J., 1783
Sharma, B.K., 1833
Shi, Y., 1795
Shrestha, B.P., 1833
Silva, A.M., 1817, 1818, 1819, 

1820
Simanjuntak, S., 1850
Singh, S., 1789
Sissoko, M.B., 1811
Slimani, N., 1857
Snoek, H.M., 1857
Soares de Assunçäo, L., 1856
Soler, A., 1824
Soler, L.G., 1814
Stajner, D., 1788
Steyn, N., 1855
Stos1, K., 1803
Stos, K., 1803
Strassner, C., 1796
Strbac, P., 1788
Sucur, J., 1788
Sugawa-Katayama, Y., 1802
Sung, J.H., 1855
Sun, J., 1795
Swiderska, K., 1803

T
Tabuc, C., 1802
Tabuchi, M., 1797, 1798
Tafvizi, F., 1810
Tajabadi Ebrahimi, M., 1810
Takahashi, C., 1797, 1798
Tanaka, T., 1822
Tanaka, Y., 1798
Tan, X., 1795
Taranu, I., 1801, 1802
Teodoro, A., 1809
Teramoto, A., 1797, 1798
Tetens, I., 1857
Thiruselvam, N., 1809
Thoen, R., 1789
Tijhuis, M.J., 1821
Timotijevic, L., 1857
Tiono, H., 1853
Tomita, M., 1800
Torrado, X., 1799
Toujani, N., 1834
Touré, M., 1811
Traczyk, I., 1804, 1847
Trias, E., 1799

Tseepil, T., 1811
Tucker, M., 1812
Tuomisto, T.J., 1821
Turan, I., 1791

U
Uçar, A., 1791
Ueland, O., 1821
Ujjlain, O.S., 1846

V
Valdés, E., 1808
Valero,T., 1844
Valešová, L., 1850
Valli, E., 1817
van Ommen, B., 1857
van ’t Veer, P., 1857
Varela-Moreiras, G., 1844
Vasconcelos, M., 1800
Vasconcelos, T., 1828
Veloso, A., 1848
Vemula, S.R., 1792
Venzke, J., 1790
Vergara, G., 1837
Verhagen, H., 1821
Vermeulen, H., 1849
Verner, V., 1850
Verreschi, I.T., 1818
Vieira, J.P., 1818, 1819
Vieira, R., 1805
Vieux, F., 1814
Villalobos, D., 1808, 1845
Vogt, E., 1790
Vorster, H.H., 1805

W
Walkiewicz, A., 1804, 1847
Walter Motta, F., 1854
Wanden-Berghe, C., 1810
Watanabe, Y., 1844
Wentzel-Viljoen, E., 1805
White, B.C., 1821
Wicks, M., 1805
Widowati, W., 1853
Wiemer, K., 1812
Williams, I., 1815
Wireko-Manu, F., 1843
Wood, S., 1838

Y
Yamaguchi, T., 1844
Yang, J.H., 1835, 1836



1957Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

Z
Zaharie, G., 1829
Zaki, S., 1785
Zalecka, A., 1822
Zamora, S., 1808
Zimmermann, K., 1857
Zomeño, D., 1799



1958 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960

A
Aboussaleh, Y., 1866
Achour, A., 1869
Achouri, I., 1866
Acosta, M.E., 1874
Adepoju, O., 1860
Adolphus, K., 1864
Aglago, E., 1869, 1870
Aglago, K.E., 1872
Aguenaou, H., 1872
Ahami, A., 1866
Akinyele, I., 1860
Allepuz-Fuster, P., 1871
Altmäe, S., 1866
Álvarez, J.C., 1866
Anjos, T., 1866, 1875
Arceo, K., 1873
Atinmo, T., 1860
Awan, N., 1867
Azlaf, M., 1869, 1870

B
Bagherzadeh, F., 1859
Baltazar, M.C., 1875
Bani, I., 1871
Barkat, A., 1870
Bath, S.C., 1865
Belghiti, H., 1869, 1870
Benguedour, R., 1870
Besançon, S., 1867
Blanco, A., 1869
Brands, B., 1862, 1863

C
Campoy, c., 1866
Campoy, C., 1862, 1863, 

1874-1877
Canals, J., 1869
Cardona, M., 1869
Carrasco Luna, J., 1871
Carrasco-Pancorbo, A., 1876
Catena, A., 1866, 1875
Closa-Monasterolo, R., 1869
Codoñer Franch, P., 1871
Cruz, F., 1875, 1877

D
Decsi, T., 1874, 1876
Delisle, H., 1867
Demmelmair, H., 1876

De Schepper, J., 1863
Desci, T., 1862, 1863
Dye, L., 1864

E
Edalati, S., 1859
Egan, B., 1862, 1863
El Gour, M., 1869
El Haloui, N., 1870, 1872
El Hamdouchi, A., 1869, 

1870, 1872
El Hioui, M., 1866
El Kari, K., 1869, 1870, 1872
El Marzouki, H., 1866
El Menchawy, I., 1869, 1870, 

1872
Emmett, P., 1864, 1865, 1874
Entrala, C., 1866
Escobar, K.Z., 1874
Escribano, J., 1869

F
Fadupin, G., 1860
Ferré, N., 1869
Florido, J., 1875
Furukawa, S., 1861

G
Gage, H., 1862, 1863
Garanet, F., 1867
Gispert-Llaurado, M., 1869
Golding, J., 1865
Gour, M., 1872
Grote, V., 1869
Gruszfeld, D., 1869
Guillem, V., 1871
Györei, E., 1862, 1863

H
Hadju, V., 1872
Haile, G., 1869
Hara, M., 1861
Hasan, N., 1872
Hasib, E., 1867
Hossain, A., 1867

I
Islam, Md.Z., 1867

J
Jarvelin, M.R., 1861
Jerez-Calero, A., 1866, 1875, 

1877
Johnson, L., 1864

K
Koletzko, B., 1862, 1863, 

1869, 1874

L
Ladino, L., 1865, 1868
Lawton, C., 1864
Lecca, R.C., 1873
López-Robles, J.C., 1862, 

1863
Lorente, J.A., 1866
Luna, J.D., 1875
Luque, V., 1869

M
Martínez-Zaldívar, C., 1876
Martínez-Zaldívar, M.C., 

1866, 1875
Martin, F., 1869
Martino, J., 1875
Mayboroda, O.A., 1876
Mehdi, A., 1872
Mesenge, C., 1867
Miranda, M.T., 1874
Mitchikpe, C.E., 1870
Momose, N., 1861
Monoarfa, Y., 1872
Moreno-Torres, R., 1877
Muñoz-Machicao, A., 1875
Mzibri, M., 1872

N
Nabavi, S., 1859
Nonfon, Q.I., 1870
Ntandou-Bouzitou, G.D., 

1870

O
Olea, M.F., 1875
Olvera, F., 1873
Onimawo, I., 1868
Onuorah, V., 1868
Otoluwa, A., 1872

Oyewole, O., 1860

P
Pacheco Santos, L., 1873
Palupi, E., 1860
Pérez-García, M., 1866, 1875, 

1877
Piqueras, M.J., 1874
Ploeger, A., 1860

R
Raats, M., 1862, 1863
Rabi, B., 1869, 1870
Ranade, P., 1868
Rao, S., 1868
Rashid, S.F., 1867
Rayman, M.P., 1865
Re Dionigi, A., 1869
Reischl, E., 1864, 1876
Rjimati, E., 1869, 1872
Robles, C., 1877
Rodrigues, H.G., 1873
Rubio-Torrents, C., 1869
Rzehak, P., 1876

S
Salam, A., 1872
Samuel, F., 1860
Sánchez, A., 1874
Sanusi, R., 1860
Sebert, S., 1861
Segura, M.T., 1877
Sepulveda, C., 1865, 1868
Steer, C., 1864, 1865
Sulaeman, A., 1860
Syauki, Y., 1872
Symonds, M., 1861, 1875
Szott, K., 1869

T
Tafforeau, J., 1863
Thébar, E., 1873
Torres-Espínola, F.J., 1866, 

1875, 1877
Trumpff, C., 1863

U
Uchendu, F., 1860

Authors´ Index

Nutrimenthe



1959Abstracts Ann Nutr Metab 2013;63(suppl 1):1–1960

V
Vanderfaeillie, J., 1863
Vandevijvere, S., 1863
Van Oyen, H., 1863
Velasco, C.A., 1865
Verduci, E., 1869
Villa, L., 1873

W
Washi, S., 1871
Weber, M., 1869
Williams, P., 1862, 1863

X
Xhonneux, A., 1869

Y
Yousif, M., 1871

Z
Zaragoza-Jordana, M., 1869



1960 AbstractsAnn Nutr Metab 2013;63(suppl 1):1–1960



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 10%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [11905.512 8418.897]
>> setpagedevice




